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Apresentacdo de subsidios ao exame técnico

Nuamero do Processo:

Dados do Interessado

BR 11 2024 010162 2

Interessado 1 de 8

Nome ou Raz&o Social:
Tipo de Pessoa:
CPF/CNPJ:
Nacionalidade:
Qualificagdo Juridica:
Endereco:

Cidade:

Estado:

CEP:

Pais:

Telefone:

Fax:

Email:

ASSOCIACAO BRASILEIRA INTERDISCIPLINAR DE AIDS
Pessoa Juridica

29263068000145

Brasileira

Associagdo com intuito ndo econdmico

Avenida Presidente Vargas, 446 - 13° andar

Rio de Janeiro

RJ

20071907

Brasil

(21) 2223-1040

carolinne@abiaids.org.br

PETICIONAMENTO Esta solicitagdo foi enviada pelo sistema Peticionamento Eletrénico em
ELETRONICO 01/12/2025 as 14:01, Peticio 870250110014
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Interessado 2 de 8

Nome ou Raz&o Social: FEDERACAO NACIONAL DOS FARMACEUTICOS - FENAFAR
Tipo de Pessoa: Pessoa Juridica
CPF/CNPJ: 00679357000148
Nacionalidade: Brasileira
Qualificacdo Juridica: Associacéo com intuito ndo econémico
Endereco: Rua Bar&o de Itapetininga, 255, 11° andar, conjunto 1105, Centro
Cidade: S&o Paulo
Estado: SP
CEP:
Pais: BRASIL
Telefone:
Fax:

Email:
Interessado 3 de 8

Nome ou Raz&o Social: FORUM ONG AIDS RS - FOARS
Tipo de Pessoa: Pessoa Juridica
CPF/CNPJ: 07959716000160
Nacionalidade: Brasileira
Qualificagdo Juridica: Associagédo com intuito ndo econdmico
Enderego: Rua dos Andradas, 1560, 6° andar, Centro Histérico
Cidade: Porto Alegre
Estado: RS
CEP:
Pais: BRASIL
Telefone:
Fax:

Email:

PETICIONAMENTO  Esta solicitagdo foi enviada pelo sistema Peticionamento Eletrdnico em
ELETRONICO 01/12/2025 as 14:01, Peticio 870250110014
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Interessado 4 de 8

Nome ou Raz#o Social: GRUPO DE RESISTENCIA ASA BRANCA - GRAB
Tipo de Pessoa: Pessoa Juridica
CPF/CNPJ: 41302803000188
Nacionalidade: Brasileira
Qualificacdo Juridica: Associacéo com intuito ndo econémico
Endereco: Rua K (Ipé Amarelo), 1022, Itaperi
Cidade: Fortaleza
Estado: CE
CEP:
Pais: BRASIL
Telefone:
Fax:

Email:
Interessado 5 de 8

Nome ou Razé&o Social: MOVIMENTO NACIONAL DE DOENCAS NEGLIGENCIADAS -
MNDN
Tipo de Pessoa: Pessoa Juridica

CPF/CNPJ: 59935301000150
Nacionalidade: Brasileira
Qualificagdo Juridica: Associa¢do com intuito ndo econdmico
Endereco: Rua Monte das Oliveiras, 104, quadra 01, Real Parque
Cidade: Cuiaba
Estado: MT
CEP:
Pais: BRASIL
Telefone:
Fax:

Email:

PETICIONAMENTO  Esta solicitagdo foi enviada pelo sistema Peticionamento Eletrdnico em
ELETRONICO 01/12/2025 as 14:01, Peticio 870250110014

Peticao 870250110014, de 01/12/2025, pag. 3/886



Interessado 6 de 8

Nome ou Razéo Social:
Tipo de Pessoa:
CPF/CNPJ:
Nacionalidade:
Qualificagdo Juridica:
Endereco:

Cidade:

Estado:

CEP:

Pais:

Telefone:

Fax:

Email:

Interessado 7 de 8

Nome ou Razéo Social:

Tipo de Pessoa:
CPF/CNPJ:
Nacionalidade:
Qualificagao Fisica:
Endereco:
Cidade:

Estado:

CEP:

Pais:

Telefone:

Fax:

Email:

ASSOCIACAO DE GAYS E AMIGOS DE NOVA IGUACU - AGANI
Pessoa Juridica

00790968000169

Brasileira

Associagdo com intuito ndo econdmico

Rua Marcial, 42, Juscelino

Rio de Janeiro

RJ

BRASIL

REDE NACIONAL DAS PESSOAS QUE VIVEM COM HIV E AIDS -
NUCLEO PE - RNP+ PE
Pessoa Fisica

45021295420
Brasileira

Presidente, diretor, gerente e supervisor de organismo internacional
e de organizacdo ndo-governamental
Rua dos Medicis, 68 - Boa Vista

Recife

PE

BRASIL

PETICIONAMENTO  Esta solicitagdo foi enviada pelo sistema Peticionamento Eletrdnico em

ELETRONICO

Peticao 870250110014, de 01/12/2025, pag. 4/886

01/12/2025 as 14:01, Peticdo 870250110014



Interessado 8 de 8

Nome ou Razdo Social: REDE ESTADUAL DE ADOLESCENTES E JOVENS VIVENDO E
CONVIVENDO COM HIV/AIDS DO RIO DE JANEIRO - REDE
JOVEL RIO+
Tipo de Pessoa: Pessoa Fisica

CPF/CNPJ: 11270467727
Nacionalidade: Brasileira

Qualificagao Fisica: Presidente, diretor, gerente e supervisor de organismo internacional
e de organizacdo ndo-governamental
Endereco: Rua Cinco de Julho, 335 - sala 301, Copacabana

Cidade: Rio de Janeiro
Estado: RJ
CEP:
Pais: BRASIL
Telefone:
Fax:

Email:

Referéncia Peticdo

Pedido : BR112024010162-2

PETICIONAMENTO  Esta solicitagdo foi enviada pelo sistema Peticionamento Eletrdnico em
ELETRONICO 01/12/2025 as 14:01, Peticio 870250110014

Peticdo 870250110014, de 01/12/2025, pag. 5/886



Documentos anexados

Tipo Anexo Nome

Esclarecimento Subsidio BR112024010162.pdf

D1 (pag 1-200) D1 (pag 1-200).pdf

D1 (pag 201-427) D1 (pag 201-427).pdf
D2-D8 D2-D8.pdf
Procuracéo Documentos Abia (anexos 9-11).pdf
Procuracéo Documentos Fenafar (anexos 12-14).pdf
Procuracéo Documentos FOARS (anexos 15-17).pdf
Procuracgéo Documentos GRAB (anexos 18-20).pdf
Procuracéo Documentos MNDN (anexos 21-23).pdf
Procuracéo Documentos Agani (anexos 24-26).pdf
Comprovante pagamento Boleto+comprovante.pdf

Declaracdo de veracidade

IEDeclaro, sob as penas da lei, que todas as informacfes acima prestadas sdo completas e
verdadeiras.

PETICIONAMENTO Esta solicitagéo foi enviada pelo sistema Peticionamento Eletrdnico em
ELETRONICO 01/12/2025 as 14:01, Peticdo 870250110014
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GRUPO DE TRABALHO SOBRE [ :

s PROPRIEDADE INTELECTUAL ABIA

AO ILUSTRISSIMO SENHOR DIRETOR DE PATENTES DO INSTITUTO
NACIONAL DA PROPRIEDADE INDUSTRIAL

Numero do pedido: BR112024010162-2 - W02023102239 - PCT US2022051734
Data de depoésito: 02/12/2022
Prioridade unionista: US 63/356,889 29/06/2022
US 63/285,730 03/12/2021
Depositante: Gilead Sciences, Inc. (US)
Titulo: Compostos terapéuticos para infeccdo por virus HIV

ASSOCIAGAO BRASILEIRA INTERDISCIPLINAR DE AIDS - ABIA, associacao civil
sem fins lucrativos, inscrita no CNPJ/MF sob no 29.263.068/0001-45, com sede na
Avenida Presidente Vargas, 446, 13° andar, Centro - Rio de Janeiro - RJ CEP 20071-
907, na pessoa de seu representante nos termos de seu Estatuto Social (anexos 9 e
10), por seu advogado (anexo 11);

FEDERACAO NACIONAL DOS FARMACEUTICOS - FENAFAR, pessoa juridica de
direito privado, sem fins lucrativos, inscrita no CNPJ sob o n° 00.679.357/0001-48,
com sede a Rua Bardo de Itapetininga, 255, 11° andar, Conjunto 1105, Centro, Sao
Paulo - SP, na pessoa de seu representante legal nos termos de seu Estatuto Social
(anexos 12 e 13), por sua advogada (anexo 14);

FORUM ONG AIDS RS - FOARS, pessoa juridica de direito privado, sem fins
lucrativos, inscrita no CNPJ sob o n® 07.959.716/0001-60, com sede a Rua dos
Andradas, 1560, 6° andar, Centro Histérico, Porto Alegre - RS, na pessoa de seu
representante legal nos termos de seu Estatuto Social (anexos 15 e 16), por sua
advogada (anexo 17);

GRUPO DE RESISTENCIA ASA BRANCA - GRAB, pessoa juridica de direito
privado, sem fins lucrativos, inscrita no CNPJ sob o n® 41.302.803/0001-88, com sede
a Rua K (Ipé Amarelo), 1022, Itaperi, Fortaleza - CE, na pessoa de seu representante
legal nos termos de seu Estatuto Social (anexos 18 e 19), por sua advogada (anexo
20);

MOVIMENTO NACIONAL DE DOENCAS NEGLIGENCIADAS - MNDN, pessoa
juridica de direito privado, sem fins lucrativos, inscrita no CNPJ sob o n°
59.935.301/0001-50, com sede a Rua Monte das Oliveiras, 104, quadra 01, Real

Avenida Presidente Vargas, 446, 13° andar, Centro — Rio de Janeiro -RJ, Brasil
Telefone: +55 21 2223-1040 Fax: +55 21 2253-8495
secretariagtpi@abiaids.org.br - http://www.deolhonaspatentes.org.br
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Parque, Cuiaba - MT, na pessoa de seu representante legal nos termos de seu
Estatuto Social (anexos 21 e 22), por sua advogada (anexo 23);

ASSOCIACAO DE GAYS E AMIGOS DE NOVA IGUACU - AGANI, pessoa juridica
de direito privado, sem fins lucrativos, inscrita no CNPJ sob o n°® 00.790.968/0001-69,
com sede a Rua Marcial, 42, Juscelino, Mesquita - RJ, na pessoa de seu
representante legal nos termos de seu Estatuto Social (anexos 24 e 25), por sua
advogada (anexo 26);

REDE NACIONAL DAS PESSOAS QUE VIVEM COM HIV E AIDS - NUCLEO PE -
RNP+ PE, pessoa fisica, representada por José Candido da Silva por meio do CPF n°
450.212.954-20, com sede a Rua dos Medicis, 68, Boa Vista, Recife - PE;

REDE ESTADUAL DE ADOLESCENTES E JOVENS VIVENDO E CONVIVENDO
COM HIV/AIDS DO RIO DE JANEIRO - REDE JOVEM RIO+, pessoa fisica,
representada por Lucas Barcellos dos Santos por meio do CPF n°® 112.704.677-27,
com sede a Rua Cinco de Julho, 335 - sala 301, Copacabana, Rio de Janeiro - RJ

vém respeitosamente a presenca de Vossa Senhoria, com fulcro no artigo 31 da Lei
n°® 9.279/1996 - Lei da Propriedade Industrial (LPI), apresentar o presente

SUBSIDIO AO EXAME TECNICO

do pedido de patente BR112024010162-2, com base nos fatos e fundamentos a seguir.

1. DA LEGITIMIDADE DAS ORGANIZACOES PROPONENTES, DA MOTIVACAO
E DA TEMPESTIVIDADE DO PRESENTE SUBSIDIO AO EXAME TECNICO

A concessdo de uma patente confere um privilégio temporario de exploracéo
com exclusividade do seu objeto, durante o qual o titular da patente é o Unico
autorizado a explorar a invencéo. Essa situacdo de monopodlio legal € excepcional e
s6 deve existir nos casos em que o objeto da patente cumpra todos os requisitos e
condicOes estabelecidos em lei para sua concessédo. O objeto do presente pedido de
patente, como sera detalhado abaixo, € de extrema importancia para saude publica
brasileira, uma vez que se trata de compostos, composi¢céo e uso para fabricacao
de medicamento para prevencao ou tratamento de HIV, entre eles o pré-farmacos
do lenacapavir.

Avenida Presidente Vargas, 446, 13° andar, Centro — Rio de Janeiro -RJ, Brasil

Telefone: +55 21 2223-1040 Fax: +55 21 2253-8495
secretariagtpi@abiaids.org.br - http://www.deolhonaspatentes.org.br
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O artigo 31 da Lei n® 9.279/1996 (LPI)! estabelece que terceiros interessados
podem enviar informacdes para subsidiar o exame de pedidos de patentes.

Art. 31. Publicado o pedido de patente e até o final do exame, sera
facultada a apresentacdo, pelos interessados, de documentos e
informacdes para subsidiarem o exame. Paragrafo Unico. O exame
ndo sera iniciado antes de decorridos 60 (sessenta) dias da publicagao
do pedido.

A legitimidade das organizacfes que apresentam o presente subsidio ao
exame técnico, nos termos do artigo 31 da LPI, verifica-se diante de suas histéricas e
respeitadas trajetérias na defesa dos direitos humanos, com énfase para o direito a
salde e acesso a tratamento e assisténcia farmacéutica de qualidade, além de ativa
atuacdo no campo da implementacdo de politicas publicas na area de propriedade
intelectual, com vistas a primazia do interesse publico.

A Associacédo Brasileira Interdisciplinar de Aids (Abia) é uma associacao
civil, de natureza filantropica, sem fins lucrativos. A Abia foi fundada em 12 de marco
de 1987 e é uma das mais antigas ONG dedicadas ao combate da epidemia de HIV
no Brasil e a garantia de direitos as pessoas vivendo com HIV, tendo como um dos
seus fundadores o sociologo Herbert de Souza (o “Betinho”), figura de reconhecida
importancia na vida publica brasileira. A Abia segue como uma das mais conceituadas
e reconhecidas entidades sobre a matéria no Brasil e com amplo reconhecimento
entre seus pares no ambito nacional e internacional, e conta, na sua composi¢cao, com
pesquisadores, profissionais e ativistas de notorio saber nessa tematica, considerados
referéncias em seus campos de atuacdo no Brasil. Mais informagbes em:
www.abiaids.org.br.

A Abia coordena o Grupo de Trabalho sobre Propriedade Intelectual (GTPI)
da Rede Brasileira pela Integracdo dos Povos (Rebrip). A Rebrip congrega
organizacdes da sociedade civil brasileira para acompanhar e monitorar os acordos
comerciais nos quais o governo brasileiro esta envolvido, a fim de avaliar e minimizar
potenciais impactos no cotidiano da populacdo e em politicas publicas que visam
assegurar a efetivacdo dos direitos humanos no Brasil. Mais informacdes sobre a
Rebrip estdo disponiveis em www.rebrip.org.br. Um dos temas relevantes no ambito
da discussao sobre comércio e direitos humanos refere-se a propriedade intelectual,
motivo pelo qual a Rebrip constituiu um grupo de trabalho para encaminhar as
reivindicacdes da sociedade civil sobre esta questéo, fundado em 2003. O GTPI retne
diversas entidades da sociedade civil e busca discutir, acompanhar e incidir no tema

! Brasil. Lei n° 9.279, de 14 de maio de 1996. Regula direitos e obrigagdes relativos a propriedade
industrial. Brasilia, DF: Presidéncia da Republica, 15 maio 1996.

Avenida Presidente Vargas, 446, 13° andar, Centro — Rio de Janeiro -RJ, Brasil
Telefone: +55 21 2223-1040 Fax: +55 21 2253-8495
secretariagtpi@abiaids.org.br - http://www.deolhonaspatentes.org.br
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da propriedade intelectual e, sobretudo, mitigar o impacto dos efeitos negativos do
atual sistema de patente no acesso aos medicamentos essenciais da populacao
brasileira. Mais informacdes sobre o GTPI/Rebrip podem ser consultadas em
www.deolhonaspatentes.org.

A Federacdo Nacional dos Farmacéuticos (Fenafar) é uma entidade
representativa da categoria farmacéutica a nivel nacional. Fundada em 25 de outubro
de 1974, possui hoje 22 sindicatos filiados. A Fenafar teve papel decisivo no processo
de debate que culminou na constituicdo do Sistema Unico de Saude e na construgéo
da Politica Nacional de Assisténcia Farmacéutica. Nesses 49 anos, a Fenafar
construiu uma histdria de lutas na promocao de acdes que envolvem o medicamento,
desde a sua producdo até a orientacdo correta para 0 usuario sobre 0 seu uso
racional. Essa luta sempre esteve vinculada a concepcéo da Saude como direito de
todos para a construcdo de um pais menos desigual, mais soberano e desenvolvido.
Mais informacdes em: www.fenafar.org.br.

O Forum ONG Aids - Rio Grande do Sul (FOARS) foi fundado em 1999, retne
48 organizacdes gauchas voltadas a prevencao e conscientizagdo acerca da epidemia
de HIV. Com sede em Porto Alegre, atua em diferentes regides do estado pela
melhoria da qualidade de vida e pelos direitos das pessoas soropositivas. Algumas
das suas acfes sao: articular a forca das diversas ONGs que integram o Férum para
otimizar os resultados; conscientizacdo acerca da prevencao; incentivo a aceitacao
dos portadores de si mesmos; desconstrucao de tabus e preconceitos sobre a doenca;
melhora da qualidade de vida para pessoas vivendo com HIV; participar da formulacao
de politicas publicas inclusivas de prevencédo e controle da aids; denunciar todas as
formas de omissao, transgressao e violacdo dos direitos humanos, civis, politicos e
sociais das pessoas que vivem com HIV. Mais Iinformagdes em:
https://www.forumongaidsrs.org/.

O Grupo de Resisténcia Asa Branca (GRAB) foi fundado em 1989 em
Fortaleza, Ceara. Com o impacto da aids sobre a comunidade de gays, bissexuais e
travestis na década de 1990, o apoio aos direitos das pessoas vivendo com HIV/aids
(PVHA) tornou-se também uma das bandeiras de luta do GRAB. Essa bandeira foi
incorporada a missdao da organizacdo. O GRAB €é uma organizacdo nao
governamental, sem fins lucrativos, reconhecida de utilidade publica municipal, que
defende a livre orientacdo sexual e a defesa das identidades de género e desenvolve
ha 34 anos diversas acbes comunitérias, advocacy e controle social em prol da
cidadania de lésbicas, gays, bissexuais, travestis, transexuais e intersexo (LGBTI+),
nas areas da cultura, saude, educacado e direitos humanos. Mais informacfes em:
www.grab.net.br.

Avenida Presidente Vargas, 446, 13° andar, Centro — Rio de Janeiro -RJ, Brasil

Telefone: +55 21 2223-1040 Fax: +55 21 2253-8495
secretariagtpi@abiaids.org.br - http://www.deolhonaspatentes.org.br

Peticao 870250110014, de 01/12/2025, pag. 10/886


http://www.deolhonaspatentes.org.br/

GRUPO DE TRABALHO SOBRE [ :

s PROPRIEDADE INTELECTUAL ABIA

O Movimento Nacional de Doencas Negligenciadas (MNDN) € uma iniciativa
comprometida em transformar realidades, dar voz as comunidades afetadas e
combater as desigualdades que perpetuam as doencas tropicais negligenciadas
(DTN). O MNDN foi fundado em 2024, ap6s o oitavo Férum Social Brasileiro, como
uma resposta a invisibilidade dessas enfermidades, que afetam milh6es de pessoas
no Brasil e no mundo, especialmente as populacées mais vulneraveis. O MNDN atua
na criacdo e monitoramento de politicas publicas voltadas ao enfrentamento das DTN,
realiza campanhas e ag0es educativas para a sociedade, capacita pessoas afetadas
para que se tornem agentes de mudanca em suas comunidades, colabora com
organiza¢cbes nacionais e internacionais, setores publicos e privados e luta pelo
acesso ao diagnéstico, tratamento e as condicfes basicas de vida, como moradia
digna e saneamento basico. Mais informacfes em: https://movimentonacional.org/

A Associacdo de Gays e Amigos de Nova Iguacu (Agani), conhecida pelo
nome fantasia de Associacao de Gays e Amigos de Nova Iguacu, Mesquita e Rio de
Janeiro (Aganim) € uma organizacdo nao governamental sem fins lucrativos, criada
em 17 de dezembro de 1988 no bairro Juscelino, até entdo municipio de Nova Iguacu.
Com atuacado extensiva a varios municipios da baixada fluminense, o grupo procura
manter um equilibrio entre suas atividades nas areas de prevencdo das DST/Aids e
garantir a construcdo de uma cultura em defesa dos direitos e do respeito as
diversidades, afirmando a heterogeneidade e a pluralidade como valores da nossa
sociedade.

A Rede Nacional das Pessoas que vivem com HIV e Aids - Nucleo PE
(RNP+ PE) é uma organizacéo estadual de pessoas vivendo com HIV/AIDS fundada
em 1995, que atua na mobilizacédo, integracdo e promocédo do fortalecimento das
pessoas sorologicamente positivas para o virus HIV, independente de género,
orientacdo sexual, credo, raga/cor ou etnia e nacionalidade. Além disso, atua na
prevencdo e promocdo da saude, por meio de orientagdes, disponibilizacdo de
preservativos, palestras, capacitacées em saude, e na participacdo social, por meio
de advocacy e incidéncia politica. A RNP-PE € uma organizagdo reconhecidamente
importante nas acdes de enfrentamento da epidemia de Aids no Brasil junto aos
gestores das trés esferas de governo e participa ativamente do movimento nacional
de luta contra a Aids, juntamente com outras redes, féruns e parceiros.

A Rede Estadual de Adolescentes e Jovens Vivendo e Convivendo com
HIV/AIDS do Rio de Janeiro (Rede Jovem Rio+) € um movimento social estadual,
sem vinculo politico-partidario ou religioso, construido prioritariamente por
adolescentes e jovens entre 12 e 29 anos, atuando na inclusdo social, na promoc¢ao
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do fortalecimento biopsicossocial e do protagonismo destes, independentemente de
sexo, identidade de género, sexualidade, credo, cor, etnia, nacionalidade,
naturalidade, escolaridade, classe social e sorologias.

A presente peticao € motivada pela apresentacédo das modificagcdes ao pedido
protocolada pela depositante sob n° 870250069985 em 06/08/2025, assim como pelo
pedido de exame de invencao protocolado sob o n° 800250332581 na mesma data.

A presente subsidiante, verificando que o pedido de patente BR112024010162-
2 (doravante referido como BR0162) ndo é passivel de patenteabilidade, utiliza-se da
permissao dada pelo artigo 31 da Lei de Propriedade Industrial (LPI) n°® 9.279/1996 e
vem perante V. S%s. apresentar apontamentos como forma de subsidiar o exame
técnico do referido pedido de patente.

Ademais, a presente peticdo é tempestiva nos termos do aludido artigo 31 da
LPI e artigo 32 da Instrucdo Normativa n° 30/20132.

2. DO PROCESSO ADMINISTRATIVO

Os principais eventos ja ocorridos no processo administrativo do pedido
BR0162 estédo resumidos abaixo:

1. Em 02/12/2022, o pedido de patente BR112024010162-2 foi depositado pela
Gilead Sciences, por meio da entrada em fase nacional do pedido
PCT/US2022/051734, cuja data de prioridade mais antiga € 03/12/2021
referente ao pedido norte-americano US 63/285,730. O quadro reivindicatoério
depositado continha 83 reivindicacbes, sendo 21 independentes.

2. Em 06/08/2025, o quadro reivindicatério foi alterado e passou a conter 43
reivindicacbes, sendo 17 independentes em 3 categorias: composto (14
reivindicacdes independentes), composicao e uso.

3. O pedido de exame foi peticionado em 06/08/2025.

2 Instituto Nacional da Propriedade Industrial - INPI. Instrugdo Normativa n° 30, de 4 de dezembro de

2013. Estabelecimento de normas gerais de procedimentos para explicitar e cumprir dispositivos da Lei

de Propriedade Industrial - Lei n® 9279, de 14 de maio de 1996, no que se refere as especificacdes dos
pedidos de patente. [S. I.].
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3. LENACAPAVIR, PRO-FARMACOS, PATENTES, PRECO E ACESSO

O lenacapavir (GS-6207) € um inibidor do capsideo do HIV-1, o primeiro desta
classe, desenvolvido em formulagcbes oral e injetavel de longa duracdo, aprovado
tanto para prevencédo (Yeztugo®) quanto para tratamento de pessoas com HIV
multirresistente com extensa experiéncia em tratamento (Sunlenca®).

Para o tratamento do HIV-1, o lenacapavir demonstrou excelente sinergia em
combinacdo com outros antivirais e ndo apresentou resisténcia cruzada conhecida
com nenhuma outra classe de antirretrovirais atualmente aprovada, além de possuir
atividade antiviral em niveis picomolares. Ensaios clinicos como parte do tratamento
de primeira linha e como parte de um regime de troca para pessoas com supressao
viral estdo em andamento.

Para a prevencao do HIV, em 2024, foram anunciadas analises interinas dos
estudos de fase 3, demonstrando 100% de eficacia para o uso experimental na
prevencao do HIV em mulheres cisgénero (PURPOSE 1), reducao das infec¢des por
HIV em 96% e superioridade em relagéo ao uso diario de Truvada®?3 na prevencéo do
HIV em homens cisgéneros e pessoas com diversidade de género (PURPOSE 2).
Esses resultados indicaram o potencial para mudar o rumo da prevengao do HIV,
razao pela qual se tornou em destaque durante a 252 Conferéncia Internacional de
Aids e foi reconhecido como descoberta do ano em 2024 pela revista Science®.

Ainda em 2024, a farmacéutica Gilead apresentou novos dados sobre um
estudo clinico em andamento envolvendo a combinacéo oral de um pré-farmaco do
lenacapavir (GS-4182) e um novo inibidor de integrase (GS-1720) para o tratamento
do HIV. Entretanto, esses estudos foram interrompidos por determinacdo da agéncia
norte-americana Food and Drug Administration (FDA), que impds clinical hold
(suspensao clinica, em traducéo livre) aos ensaios envolvendo GS-1720 e/ou GS-
4182 apbs a identificacdo de um sinal de seguranca consistente em queda de células
CD4+ e reducédo absoluta da contagem de linfécitos em um subgrupo de participantes
expostos a combinacado dos dois compostos®.

O lenacapavir ja foi registrado em alguns paises, entre eles nos Estados Unidos
da América (EUA/FDA), na Europa (EMA), na Africa do Sul (SAHPRA) e na Zambia
(ZAMRA), contudo ainda ndo ha registro sanitario aprovado no Brasil pela Agéncia
Nacional de Vigilancia Sanitaria (Anvisa) — por isso ainda ndo ha um preco nacional
definido pela Camara de Regulacdo do Mercado de Medicamentos (Cmed).

3 Nome comercial da combinag&o entre fumarato de tenofovir disoproxila e entricitabina.
4 Cohen J. 2024 Breakthrough of the year. Science, 2024. Disponivel em:
https://www.science.org/content/article/breakthrough-2024.
5> Gilead Sciences. Gilead provides update on clinical studies evaluating GS-1720 and/or GS-4182 for
the treatment of HIV-1 infection, 2025. Disponivel em: https://www.gilead.com/company/company-
statements/2025/gilead-provides-update-on-clinical-studies-evaluating-gs-1720-and-or-gs-4182-for-
the-treatment-of-hiv-1-infection
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Nos EUA, o lenacapavir custa aproximadamente US$ 42.250 por ano para
tratamento (Sunlenca®) e US$ 28.000 por ano para prevencdo (Yeztugo®). Em
outubro de 2024, a Gilead anunciou uma licenca voluntaria para producdo de
genéricos de lenacapavir em 120 paises de baixa renda ou alta incidéncia, afirmando
tratar-se de uma estratégia para acelerar o acesso. No entanto, esse acordo excluiu
paises que participaram dos ensaios clinicos, como o Brasil, e impds clausulas
restritivas, como a proibicdo de combinacdes com outras formulacdes e a vedacéao de
importacdo por paises sem patente concedida ou que optem por uma licenca
compulsoéria.

Em contraste com os precos praticados nos EUA, a versdo genérica do
lenacapavir recém-lancada confirma as estimativas de Hill et al.® ao chegar ao
mercado por cerca de US$ 40 por pessoa/ano’, valor que ainda poderia ser reduzido
para US$ 25 por pessoa/ano de acordo com a andlise de custos de produgéo
apresentada por Fortunak et al.8, demonstrando que os precos praticados pela Gilead
séo totalmente dissociados dos custos reais.

A situacdo de monopolio de comercializacdo, viabilizada pela protecdo da
propriedade intelectual, € um dos fatores que impactam nos altos precos e restricao
do acesso. Em pesquisa realizada, em bases de dados privadas e publicas, e andlise
do conteudo dos pedidos de patente identificados, foi possivel identificar cinco pedidos
de patentes relacionados ao lenacapavir no Brasil (Quadro 1), trés dos quais foram
concedidos (BR112015021027-9, BR112018071678-2 e BR122020001791-0), um foi
indeferido (BR122019025799-0) e um ainda estd pendente de analise e decisao
(BR112024010162-2 - para o qual esta sendo feito o presente subsidio ao exame
técnico).

Quadro 1: Pedidos de patente relacionados ao lenacapavir no Brasil.
PEDIDO DE ] SITUACAO
PATENTE TITULO PATENTARIA
BR112015021027-9

DEPOSITANTE

Compostos terapéuticos, seus Deposito: 28/02/2014

W02014134566 {1508, © COmPposicoes
PCT US2014019663 farmaceuticas

Gilead Sciences,

Patente concedida Inc. (US)

8 Hill A, Levi J, Fairhead C, Pilkington V, Wang J, Johnson M, Layne J, Roberts D, Fortunak J.
Lenacapavir to prevent HIV infection: current prices versus estimated costs of production. J Antimicrob
Chemother. 2024 Nov 4;79(11):2906-2915. doi: 10.1093/jac/dkae305. Erratum in: J Antimicrob
Chemother. 2024 Nov 4;79(11):3052. doi: 10.1093/jac/dkae356. PMID: 39225016.
7 Unitaid. Unitaid, CHAI, and wits RHI enter into a landmark agreement with Dr. Reddy’s to make HIV
prevention tool lenacapavir affordable in LMICs, 2025. Disponivel em: https://unitaid.org/news-
blog/lenacapavir-for-hiv-prevention/
8 Fortunak, Joseph Marian and Layne, Jevon and Johnson, Madison and Smalley, Samyah and
Lutterodt, Andrew and Roberts, David and Tadesse, Endalkachew and Lu, Jasmine and Pinheiro, Eloan
and Wolde-mariam, Messay and Hill, Andrew and Fairhead, Cassandra and Pepperrel, Toby,
Lenacapavir to Prevent HIV Infection: Updated Estimated Costs of Production for Generic Treatments.
Available at SSRN: https://ssrn.com/abstract=5293409 or http://dx.doi.org/10.2139/ssrn.5293409
Avenida Presidente Vargas, 446, 13° andar, Centro — Rio de Janeiro -RJ, Brasil
Telefone: +55 21 2223-1040 Fax: +55 21 2253-8495
secretariagtpi@abiaids.org.br - http://www.deolhonaspatentes.org.br

Peticao 870250110014, de 01/12/2025, pag. 14/886


http://www.deolhonaspatentes.org.br/
https://unitaid.org/news-blog/lenacapavir-for-hiv-prevention/
https://unitaid.org/news-blog/lenacapavir-for-hiv-prevention/

GRUPO DE TRABALHO SOBRE [ :

s PROPRIEDADE INTELECTUAL ABIA

BR122019025799-0 e
o Depésito: 28/02/2014 Gilead Sciences,

Compostos terapéuticos

Pedido indeferido Inc. (US)

W02014134566
PCT US2014019663

Compostos terapéuticos Uteis
para o tratamento profilatico Dep6sito: 17/08/2017

ou terapéutico de uma
W02018035359 ;
PCT US2017047416 infecgéo por virus HIV e suas Patente concedida

composicdes farmacéuticas

BR112018071678-2
Gilead Sciences,

Inc. (US)

BR122020001791-0 Usos de compostos L
terapéuticos no tratamento Deposito: 17/08/2017 Gilead Sciences,
W02018035359 profilético ou terapéutico de | piante concedida Inc. (US)

PCT US2017047416 uma infecgdo por virus HIV
BR112024010162-2

Compostos terapéuticos para Deposito: 02/12/2022

W02023102239 infeccdo por virus HIV
PCT US2022051734

Gilead Sciences,

Pedido pendente Inc. (US)

A sobreposicdo de pedidos de patente (evergreening), seguindo abordagens
bem conhecidas de patenteamento secundario, gera expectativa de direito para os
objetos reivindicados. Caso todos os pedidos sejam concedidos, o lenacapavir pode
ficar sob monopdlio patentario pelo menos até o ano 2042.

De acordo com o documento “Diretrizes para o exame de pedidos de patentes
relacionados a produtos farmacéuticos” (Correa, 2016)°, varios medicamentos sdo
comercializados na forma de pré-farmacos. Essa abordagem pode resultar em uma
primeira opcdo de comercializagcdo, como nos casos do fumarato de tenofovir
disoproxil e do sofosbuvir, mas também como um produto de segunda geragao, como
a desloratadina, o proé-farmaco da loratadina, lancado ap6s o composto ativo.

Os pro-farmacos sdo uma abordagem bem conhecida no campo farmacéutico
e, ainda assim, essa estratégia de extensdo do monopdlio patentério foi utilizada pela
Gilead oito anos apds o primeiro pedido de patente. Conforme indicam as evidéncias
iniciais, esse pedido de patente relacionado a pro-farmacos do lenacapavir esta
relacionado a formulacdes orais de longa duracéo, que podem representar a proxima
geracdo de formulacdes de longa duracdo apos as formulagdes injetaveis atualmente
disponiveis.

4. DA MATERIA REIVINDICADA NO PEDIDO BR112024010162-2

O pedido BR0162 € originario da entrada na fase nacional, via PCT, em
22/05/2024 apresentando um quadro reivindicatorio contendo 83 reivindicacoes.

9 Correa CM. Guidelines for the examination of patent applications relating to pharmaceuticals. United
Nations Development Programme, 2016.
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Em 06/08/2025, a depositante requereu o exame e apresentou modificacdo em
seu quadro reivindicatério, que passou a ter as 43 reivindicagdes indicadas a seguir:

1. Composto caracterizado pelo fato de que apresenta a Férmula |,
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Férmula |

ou um sal farmaceuticamente aceitavel do mesmo, em que

X € -NR:Rz, C110 alquila ou Czs alquenila,

sendo que a Ci10 alquila e a Czs alquenila sdo, cada uma independentemente, substituidas
por 1 a 3 grupos Y;

cada Y é independentemente -B(OH);, -CN, halogénio, Ra, Rs, R¢, fenila, naftalenila,
heteroarila monociclica de 5 a 6 membros ou heteroarila biciclica fundida de 8 a 10 membros,

sendo que a fenila, a naftalenila, a heteroarila monociclica de 5 a 6 membros e a heteroarila
biciclica fundida de 8 a 10 membros sao, cada uma independentemente, substituidas por 1 a 5
grupos Rz ou

dois grupos Y no mesmo carbono, juntamente com o carbono ao qual estdo fixados, formam
uma Css cicloalquila monociclica;

R: € H ou Cus alquila, sendo que a Cis alquila é opcionalmente substituida por 1 a 3 grupos
independentemente selecionados dentre -CN, halogénio, Ra, Rv € R¢;

R: é fenila ou heteroarila monociclica de 5 a 6 membros, sendo que a fenila e a heteroarila
monociclica de 5 a 6 membros séo, cada uma independentemente, opcionalmente substituidas por
1 a 3 grupos independentemente selecionados dentre -CN, halogénio, Ra, Ry, Rc € Cus alquila,

sendo que a Cis alquila é opcionalmente substituida por 1 a 3 grupos independentemente
selecionados dentre -CN, halogénio, Ra, R € R¢;

cada Rs independentemente é Ra, Ro, R¢, Cis alquila ou heteroarila monociclica de 5 a 6
membros, sendo que a Cis alquila e a heteroarila monociclica de 5 a 6 membros sdo, cada uma
independentemente, opcionalmente substituidas por 1 a 3 grupos independentemente elecionados
dentre -CN, halogénio, Ra, Rb € R¢;

cada Ra independentemente é -P(O)(OH)z2 ou -OP(O)(OH);

cada R» independentemente é -C(O)R4, -C(O)OR4, -C(O)NRsRs, -C(O)C(O)OR4, -S(O)2R4, -
S(0)2NRsRs ou -S(0)20Rs;

cada Rc independentemente € -OR4, -OC(O)Rs4, -OC(O)C(O)OR4,-(O (Cr4alquila))nOR4, -NRsRs,
-N+RsRsRsa, -NRsC(O)R4, -NRsC(O)NRsRs, -NRsC(O)ORs, -NRsC(O)C(O)OR4 ou -

NRSS(O)2R4;

cada R4 independentemente é H ou Cis alquila, sendo que a Cis alquila é opcionalmente
substituida por 1 a 3 grupos independentemente selecionados dentre -CN, halogénio, Ra, Ra € Re;

cada Rs independentemente é H, Rq, Ci6 alquila ou heteroarila monociclica de 5 a 6 membros,

sendo que a Cis alquila é opcionalmente substituida por 1 a 3 grupos independentemente
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selecionados dentre -CN, halogénio, =NRsa, Ra, R, Re, fenila, naftalenila e heteroarila biciclica fundida
de 8 a 10 membros,

sendo que a heteroarila monociclica de 5 a 6 membros € opcionalmente substituida por 1 a 3
grupos independentemente selecionados dentre -CN, halogénio, Ra, Rda € Re;

cada Rsa independentemente é H ou C:3 alquila;

cada Rd independentemente é -C(O)Rs, -C(O)ORs, -C(O)NR7R7, -C(O)C(O)ORs, -S(O):Rs, -
S(0)2NR7R7 ou -S(0)20Rs;

cada Re independentemente € -ORs, -OC(O)Rs, -OC(O)C(O)ORs, -NR7R7, -NR7C(O)R7, -
NR7C(O)NR7R7, -NR7C(O)ORs, -NR7C(O)C(O)ORs ou -NR7S(0)zRs;

cada Rs independentemente é H ou Cis alquila, sendo que a Cis alquila é opcionalmente
substituida por 1 a 3 grupos independentemente selecionados de CN, halogénio, Ra, Rr e Rg;

cada R- independentemente é H, Rt ou Cus alquila, sendo que a Cis alquila é opcionalmente
substituida por 1 a 3 grupos independentemente selecionados dentre -CN, halogénio, Ra, Rr e Rg;

cada Rr independentemente é -C(O)Rs, -C(O)ORs, -C(O)NRsRs, -C(O)C(O)ORs, -S(O):Rs, -
S(0)2NRsRs, ou -S(0)20Rs;

cada Ry independentemente € -ORs, -OC(O)Rs, -OC(O)C(O)ORs, -NRsRs, -NRsC(O)Rs, -
NRsC(O)NRsRs, -NRsC(O)ORs, -NRsC(O)C(O)ORs ou -NRsS(0)zRs;

cada Rs independentemente é H ou Cis alquila, sendo que a Cis alquila € opcionalmente
substituida por 1 a 3 grupos independentemente selecionados dentre OH, CN, halogénio, -C(O)OH
e Ra;

nél, 2,3 40ub;e

sendo que cada heteroarila monociclica de 5 a 6 membros e heteroarila biciclica fundida de 8
a 10 membros tém independentemente 1 a 4 heteroatomos de anel independentemente
selecionados dentre N, O e S.

2. Composto, de acordo com a reivindica¢do 1, ou um sal farmaceuticamente aceitavel do
mesmo, caracterizado pelo fato de que

X é -NR:Rz, Cicalquila ou C2s alquenila,

sendo que a Ci-w0 alquila e a Czs alquenila sdo, cada uma independentemente, substituidas
por 1 a 3 grupos Y;

cada Y independentemente € -CN, halogénio, R 5, Ry, Rc, fenila ou naftalenila,

sendo que a fenila e a naftalenila sdo, cada uma independentemente, substituidas por 1 a 5
grupos Rz ou

dois grupos Y no mesmo carbono, juntamente com o carbono ao qual estdo fixados, formam
uma Css cicloalquila monociclica;

R: € H ou Cus alquila, sendo que a Cus alquila é opcionalmente substituida por 1 a 3 grupos
independentemente selecionados dentre -OH, CN, halogénio, -C(O)OH, e Ra;

R: é fenila ou heteroarila monociclica de 5 a 6 membros, sendo que a fenila e a heteroarila
monociclica de 5 a 6 membros séo, cada uma independentemente, opcionalmente substituidas por
1 a 3 grupos independentemente selecionados dentre -CN, halogénio, Ra, Ry, Rc e Cuis alquila,

sendo que a Cis alquila € opcionalmente substituida por 1 a 3 grupos independentemente
selecionados dentre -CN, halogénio, Ra, R € R¢;

cada Rs independentemente é Ra, Rs, R;, ou Cis alquila, sendo que a Cis alquila é
opcionalmente substituida por 1 a 3 grupos independentemente selecionados dentre -CN, halogénio,
Ra, Ro € Rq;

cada Ra independentemente é -P(O)(OH)2 ou -OP(O)(OH)z;

cada Rv independentemente é -C(O)Rs, -C(O)OR4, -C(O)NRsRs, -C(O)C(O)ORs, -S(0)2R4, -
S(O)zNRsRs ou -S(O)20R4;

cada R. independentemente é -OR4, -OC(O)Rs, -OC(O)C(O)OR4,-(O (Ci4alquila))nOR4, -
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NRsRs, -N+RsRsRsa, -NRsC(O)R4, -NRsC(O)NRsRs, -NRsC(O)OR4, -NRsC(O)C(O)OR4 ou -NRsS(O)2Rs;

cada R4 independentemente € H ou Cis alquila, sendo que a Cis alquila é opcionalmente
substituida por 1 a 3 grupos independentemente selecionados dentre -CN, halogénio, Ra, Ra € Re;

cada Rs independentemente é H, Ra ou Cis alquila, sendo que a Ci6 alquila é opcionalmente
substituida por 1 a 3 grupos independentemente selecionados dentre -CN, halogénio, =NRsa, Ra, Rq,
Re, fenila e naftalenila;

cada Rsa independentemente é H ou Cus alquila;

cada R« independentemente é -C(O)Rs, -C(O)ORs, -C(O)NR7R7, -C(O)C(O)ORs, -S(O)zRs, -
S(0)2NR7R7 ou -S(0)20Rs;

cada Re independentemente € -ORs, -OC(O)Rs, -OC(O)C(O)ORs, -NR7R7, -NR-C(O)R7, -
NR7C(O)NR7R7, -NR7C(O)ORs, -NR7C(O)C(O)ORs ou -NR7S(0)zRs;

cada Rs independentemente é H ou Cus alquila, sendo que a Cis alquila é opcionalmente
substituida por 1 a 3 grupos independentemente selecionados dentre OH, CN, halogénio, -C(O)OH
e Ra;

cada Rr independentemente é H ou Cis alquila, sendo que a Cis alquila € opcionalmente
substituida por 1 a 3 grupos independentemente selecionados dentre -OH, -CN, halogénio, -C(O)OH
e Ray;

nél 23 40u5;e

sendo que cada heteroarila monociclica de 5 a 6 membros e heteroarila biciclica fundida de
8 a 10 membros tém independentemente 1 a 4 heterodtomos de anel independentemente
selecionados dentre N, O e S.

3. Composto, de acordo com qualquer uma das reivindicacbes 1 e 2, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que:

X & -NR:Rz, Ci10 alquila ou C24 alquenila,

sendo que a Ci0 alquila e a Cz4 alquenila sédo, cada uma independentemente, substituidas
por 1 a 3 grupos Y;

cada Y é independentemente -OH, -CN, halogénio, Ra, -NRsRs, -N+RsRsRsa, -C(O)NRsRs, -
C(O)ORs, -OC(O)R4,-(O(C14 alquil)nOR 4 ou fenila,

sendo que a fenila é substituida por 1 a 5 grupos Rs ou dois grupos Y no mesmo carbono,
juntamente com o carbono ao qual estéo fixados, formam uma Css cicloalquila monociclica;

R: € H ou Cu4 alquila, sendo que a Ci4 alquila é opcionalmente substituida por 1 a 3 grupos
independentemente selecionados dentre -OH, CN, halogénio, -C(O)OH, e Ra;

Rz é fenila ou heteroarila monociclica de 5 a 6 membros,

sendo que a fenila e a heteroarila monociclica de 5 a 6 membros sdo, cada uma
independentemente, opcionalmente substituidas por 1 a 3 grupos independentemente selecionados
dentre -OH, -CN, halogénio, -C(O)OH, Ra e Cus alquila,

sendo que a Cus alquila é opcionalmente substituida por 1 a 3 grupos independentemente
selecionados dentre -OH, -CN, halogénio, -C(O)OH, -NRsRs € Ra;

cada Rs independentemente é -OH, Ra, Ro ou Cis alquila, sendo que a Cis alquila é
opcionalmente substituida por 1 a 3 grupos independentemente selecionados dentre -OH, -CN,
halogénio, -C(O)OH, Ra e Ry;

cada Ra independentemente é -P(O)(OH)z2 ou -OP(O)(OH)z;

cada Rv independentemente é -C(O)OR4 ou -C(O)NRsRs;

cada R4 independentemente € H ou Cis alquila, sendo que a Cis alquila é opcionalmente
substituida por 1 a 3 grupos independentemente selecionados dentre -OH, -CN, halogénio, -(O)OH,
-NR7R7 e Ra;

cada Rs independentemente é H, -C(O)ORs, -C(O)C(O)ORs ou Ci alquila, sendo que a Cis
alquila é opcionalmente substituida por 1 a 3 grupos independentemente selecionados dentre -OH,
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-CN, halogénio, -C(O)ORs, =NRs,, -NR7R7, Ra, Rs e fenila;

cada Rs independentemente é H ou Ci alquila;

cada Rs independentemente é H ou Cus alquila, sendo que a Cis alquila é opcionalmente
substituida por 1 a 3 grupos independentemente selecionados dentre OH, CN, halogénio, -C(O)OH
e Ray;

cada R- independentemente é H ou Cis alquila, sendo que a Cis alquila é opcionalmente
substituida por 1 a 3 grupos independentemente selecionados dentre -OH, -CN, halogénio, -C(O)OH
e Ry

nél, 2,3, 40ub;e

sendo que cada heteroarila monociclica de 5 a 6 membros e heteroarila biciclica fundida de
8 a 10 membros tém independentemente 1 a 4 heterodtomos de anel independentemente
selecionados dentre N, O e S.

4. Composto, de acordo com qualgquer uma das reivindicagdes 1 a 3, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que X é C1.10 alquila, sendo que
a Ci.10 alquila é substituida por 1 a 3 grupos Y.

5. Composto, de acordo com qualquer uma das reivindicacbes 1 a 4, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que X é Cuis alquila, sendo que a
Cu alquila é substituida por um grupo Y.

6. Composto, de acordo com qualquer uma das reivindicacdes 1 a 5, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que X substituido por Y é -CH:Y,
-CH2CH2Y, -CH2CH2CHz2Y, -CH2CH2CH2CHzY,

7. Composto, de acordo com qualquer uma das reivindicacbes 1 a 6, ou um sal
farmaceuticamente aceitdvel do mesmo, caracterizado pelo fato de que X substituido por Y &

L

1

8. Composto, de acordo com qualquer uma das reivindicagbes 1 a 7, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que um Y é fenila, sendo que a
fenila é substituida por 1 a 5 grupos Ra.

9. Composto, de acordo com qualquer uma das reivindicagcbes 1 a 8, ou um sal
farmaceuticamente aceitdvel do mesmo, caracterizado pelo fato de que um Y é fenila, sendo que a
fenila é substituida por 3 grupos Ra.

10. Composto, de acordo com qualquer uma das reivindicacbes 1 a 2 e 4 a 9, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que cada Rs independentemente
€ -C(O)OR4, -C(O)NRsRs, -S(0O)2R4, -S(0):NRsRs, -S(0)20Rs, -NRsC(O)Rs, -NRsC(O)NRsRs, -
NRsS(O)2R4, Ra ou Ci alquila,

sendo que a Cis alquila é opcionalmente substituida por 1 a 3 grupos independentemente
selecionados dentre -OH, -CN, halogénio, -C(O)OR4, -C(O)NRsRs e Ra.

11. Composto, de acordo com qualquer uma das reivindicaces 1 a 10, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que cada Rs independentemente
€ -OH, -C(O)OH, -C(O)NRsRs, Ra ou C13 alquila, sendo que a Cis alquila é opcionalmente substituida
por 1 a 3 grupos independentemente selecionados dentre -OH, -CN, halogénio, -C(O)OH, -
C(O)NRsRs e Ra.

12. Composto, de acordo com qualquer uma das reivindicagcbes 1 a 11, ou um sal
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farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que cada Rs independentemente
€ -OH, -C(O)OH, -C(O)NRsRs, Ra, metila, -CH2P(O)(OH)2, -CH2C(O)OH ou -CH:C(O)NRsRs.

13. Composto, de acordo com qualquer um das reivindicagdes 1 a 12, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que Rs é -OP(O)(OH)2e 1 a 2 Rs
sdo Ci: alquila, sendo que a Cis alquila é opcionalmente substituida por 1 a 3 grupos
independentemente selecionados dentre -C(O)OH, -C(O)NRsRs e Ra.

14. Composto, de acordo com qualquer uma das reivindicacBes 1 a 13, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que um Y é fenila, sendo que a
fenila é substituida por metila, -OP(O)(OH):z e -CH2C(O)OH.

15. Composto, de acordo com qualquer uma das reivindicagbes 1 a 14, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que Ra independentemente é H
ou Cis alquila, sendo que a Cis alquila é opcionalmente substituida por 1 a 2 grupos
independentemente selecionados dentre -C(O)OH, -NR7R- e Ra.

16. Composto, de acordo com qualquer uma das reivindicagdes 1 a 10 e 15, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que cada Rs independentemente
€ H, -C(O)ORs, -C(O)C(O)ORs ou Ca4 alquila,

sendo que a Ci4 alquila é opcionalmente substituida por 1 a 2 grupos independentemente
selecionados dentre -C(O)OH, -C(O)NH:z, =NRsa, -NR7R7, Ra e fenila.

17. Composto, de acordo com qualquer uma das reivindica¢des 1 a 10 e 15 a 16, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que cada Rs independentemente
€ H, metila, -CH.CO:zH, -CH2P(O)(OH)2, -CH.CH2CO2H, -C(O)OCHs, -C(=NH)NH., -C(O)C(O)OH,

18. Composto, de acordo com qualquer uma das reivindicacdes 1 a 10 e 15 a 17, ou um sal
farmaceuticamente aceitavel do mesmo, caracterizado pelo fato de que um Rs é

§F -

O i,

19. Composto caracterizado pelo fato de que € selecionado do grupo que consiste em:
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ou um sal farmaceuticamente aceitavel do mesmo.
20. Composto caracterizado pelo fato de que é selecionado do grupo que consiste em:
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ou um sal farmaceuticamente aceitavel do mesmo.
21. Composto caracterizado pelo fato de que é selecionado do grupo que consiste em:
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ou um sal farmaceuticamente aceitavel do mesmo.
22. Composto caracterizado pelo fato de que é selecionado do grupo que consiste em:
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ou um sal farmaceuticamente aceitavel do mesmo.
23. Composto caracterizado pelo fato de que é selecionado do grupo que consiste em:
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ou um sal farmaceuticamente aceitavel do mesmo.
24. Composto caracterizado pelo fato de que é

ou um sal farmaceuticamente aceitavel do mesmo.
25. Composto caracterizado pelo fato de que é
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ou um sal farmaceuticamente aceitavel do mesmo.
26. Composto caracterizado pelo fato de que é
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ou um sal farmaceuticamente aceitavel do mesmo.
27. Composto caracterizado pelo fato de que é
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ou um sal farmaceuticamente aceitavel do mesmo.
28. Composto caracterizado pelo fato de que é
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ou um sal farmaceuticamente aceitavel do mesmo.
29. Composto caracterizado pelo fato de que é
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ou um sal farmaceuticamente aceitavel do mesmo.
30. Composto caracterizado pelo fato de que é
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ou um sal farmaceuticamente aceitavel do mesmo.
31. Composto caracterizado pelo fato de que é
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ou um sal farmaceuticamente aceitavel do mesmo.

32. Composicdo farmacéutica caracterizada pelo fato de que compreende uma quantidade
terapeuticamente eficaz de um composto como definido em qualquer uma das reivindicagfes 1 a 31,
ou um sal farmaceuticamente aceitavel do mesmo, e um excipiente farmaceuticamente aceitavel.

33. Composigéo farmacéutica, de acordo com a reivindicagdo 32, caracterizada pelo fato de
que compreende adicionalmente um, dois, trés ou quatro agentes terapéuticos adicionais.

34. Composigéo farmacéutica, de acordo com a reivindicagdo 33, caracterizada pelo fato de
que os agentes terapéuticos adicionais sao selecionados do grupo que consiste em farmacos de
combinacao para HIV, outros farmacos para tratamento de HIV, inibidores da protease do HIV,
inibidores ndo nucleosidicos ou ndo nucleotidicos da transcriptase reversa do HIV, inibidores
nucleosidicos ou nucleotidicos da transcriptase reversa do HIV, inibidores da integrase do HIV,
inibidores de sitio ndo catalitico (ou alostérico) da integrase do HIV, inibidores da entrada do HIV,
inibidores da maturacdo do HIV, inibidores do capsideo do HIV, inibidores da proteina 7 do
nucleocapsideo (NCVp7), inibidores de Tat ou Rev do HIV, inibidores de Tat-TAR-P-TEFb,
imunomoduladores, agentes imunoterapéuticos, conjugados anticorpo-farmaco, modificadores de
genes, editores de genes (como CRISPR/Cas9, nucleases de dedo de zinco, nucleases direcionadas
("homing nucleases"), nucleases sintéticas, TALENS), terapias com células (como células T com
receptor de antigeno quimérico, CAR-T, e receptores de células T manipuladas, TCR-T, terapias com
células T autdlogas, células B manipuladas, células NK), agentes reversores de laténcia,
imunoterapias, inibidores de fosfatidilinositol 3-quinase (PI3K), anticorpos para HIV, anticorpos
biespecificos e proteinas terapéuticas "semelhantes a anticorpos”, inibidores da proteina de matriz
pl7 do HIV, antagonistas de IL-13, moduladores da peptidilprolil cis-trans-isomerase A, inibidores da
proteina dissulfeto isomerase, antagonistas do receptor de complemento Cb5a, inibidor da DNA
metiltransferase, inibidor da &cido graxo sintase, moduladores do gene vif do HIV, antagonistas de
dimerizacao de Vif, inibidores do fator de infecciosidade viral do HIV-1, moduladores de Nef do HIV-
1, inibidores do ligante do TNF alfa, inibidores de Nef do HIV-1, moduladores da tirosina quinase
Hck, inibidores da quinase-3 de linhagem mista (MLK-3), inibidores de splicing de HIV-1,
antagonistas de integrina, inibidores de nucleoproteina, moduladores do fator de splicing,
moduladores da proteina 1 contendo dominio COMM, inibidores da ribonuclease H do HIV,
antagonistas do IFN, moduladores da retrociclina, antagonistas de CD3, inibidores de CDK-4,
inibidores de CDK-6, inibidores de CDK-9, inibidores de citocromo P450 3, moduladores de CXCR4,
inibidores de nédo integrina 1 captadora de ICAM-3 especifica de células dendriticas, inibidores da
proteina GAG do HIV, inibidores da proteina POL do HIV, moduladores do fator H do complemento,
inibidores da ubiquitina ligase, inibidores da desoxicitidina quinase, inibidores da quinase dependente
de ciclina, inibidores de HPK1 (MAP4K1), estimuladores da pré-proteina convertase PC9, inibidores
da RNA helicase DDX3X dependente de ATP, inibidores do complexo de iniciagdo de transcriptase
reversa, inibidores de G6PD e NADH-oxidase, inibidores do complexo 1 mTOR, inibidores do
complexo 2 mTOR, moduladores da P-glicoproteina, moduladores da RNA polimerase, inibidores da
proteina TAT, inibidores da prolil endopeptidase, inibidores de fosfolipase A2, intensificadores
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farmacocinéticos, terapia génica contra HIV, vacinas contra HIV, peptideos anti-HIV ou quaisquer
combinac¢des dos mesmos.

35. Composicdo farmacéutica, de acordo com qualquer uma das reivindicacdes 33 a 34,
caracterizada pelo fato de que os agentes terapéuticos adicionais sdo selecionados do grupo que
consiste em farmacos de combinacdo para HIV, outros farmacos para tratamento contra HIV,
inibidores de protease de HIV, inibidores de transcriptase reversa de HIV, inibidores de integrase de
HIV, inibidores de integrase (ou alostéricos) de sitio ndo catalitico de HIV, inibidores da entrada
(fuséo) do HIV, inibidores da maturacéo do HIV, agentes reversores de laténcia, inibidores de
capsideo, imunoterapias, inibidores de PI3K, anticorpos para HIV, anticorpos biespecificos, proteinas
terapéuticas "semelhantes a anticorpos” ou quaisquer combinag¢des dos mesmos.

36. Composicdo farmacéutica, de acordo com qualquer uma das reivindicacées 33 a 35,
caracterizada pelo fato de que os agentes terapéuticos adicionais séo selecionados do grupo que
consiste em dolutegravir, cabotegravir, darunavir, bictegravir, elsulfavirina, rilpivirina, sulfato de
abacavir, tenofovir, tenofovir desoproxila, fumarato de tenofovir desoproxila, hemifumarato de
tenofovir desoproxila, tenofovir alafenamida e hemifumarato de tenofovir alafenamida, ou um sal
farmaceuticamente aceitavel dos mesmos.

37. Uso de um composto, como definido em qualquer uma das reivindica¢fes 1 a 31, ou um
sal farmaceuticamente aceitavel do mesmo, ou composicdo farmacéutica, como definida em
gualquer uma das reivindica¢des 32 a 35, caracterizado pelo fato de que é para a fabricacdo de um
medicamento para tratamento ou prevencao de uma infec¢éo por virus da imunodeficiéncia humana
(HIV) em um paciente em necessidade do mesmao.

38. Uso de um composto, como definido em qualquer uma das reivindica¢des 1 a 31, ou um
sal farmaceuticamente aceitdvel do mesmo, ou composi¢do farmacéutica, como definida em
qualquer uma das reivindicacdes 32 a 35, caracterizado pelo fato de que € para a fabricacdo de um
medicamento para tratamento de uma infecgdo por virus da imunodeficiéncia humana (HIV) em um
paciente muito experiente em tratamento.

39. Uso, de acordo com a reivindicagdo 37 ou 38, caracterizado pelo fato de que o método
compreende adicionalmente administrar uma quantidade terapeuticamente eficaz de um, dois, trés
ou quatro agentes terapéuticos adicionais ou um sal farmaceuticamente aceitavel dos mesmos.

40. Uso, de acordo com a reivindicacao 39, caracterizado pelo fato de que o um, dois, trés ou
guatro agentes terapéuticos adicionais sao selecionados do grupo que consiste em farmacos de
combinacdo para HIV, outros farmacos para tratamento de HIV, inibidores da protease do HIV,
inibidores ndo nucleosidicos ou ndo nucleotidicos da transcriptase reversa do HIV, inibidores
nucleosidicos ou nucleotidicos da transcriptase reversa do HIV, inibidores da integrase do HIV,
inibidores de sitio ndo catalitico (ou alostérico) da integrase do HIV, inibidores da entrada do HIV,
inibidores da maturacdo do HIV, inibidores do capsideo do HIV, inibidores da proteina 7 do
nucleocapsideo (NCVp7), inibidores de Tat ou Rev do HIV, inibidores de Tat-TAR-P-TEFb,
imunomoduladores, agentes imunoterapéuticos, conjugados anticorpo-farmaco, modificadores de
genes, editores de genes (como CRISPR/Cas9, nucleases de dedo de zinco, nucleases direcionadas
("homing nucleases"), nucleases sintéticas, TALENS), terapias com células (como células T com
receptor de antigeno quimérico, CAR-T, e receptores de células T manipuladas, TCR-T, terapias com
células T autblogas, células B manipuladas, células NK), agentes de reversdo de laténcia,
imunoterapias, inibidores de fosfatidilinositol 3-quinase (PI3K), anticorpos para HIV, anticorpos
biespecificos e proteinas terapéuticas "semelhantes a anticorpos”, inibidores da proteina de matriz
pl7 do HIV, antagonistas de IL-13, moduladores da peptidilprolil cis-trans-isomerase A, inibidores da
proteina dissulfeto isomera-se, antagonistas do receptor de complemento C5a, inibidor da DNA
metiltransferase, inibidor da acido graxo sintase, moduladores do gene vif do HIV, antagonistas de
dimerizacao de Vif, inibidores do fator de infecciosidade viral do HIV-1, moduladores de Nef do HIV-
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1, inibidores do ligante do TNF alfa, inibidores de Nef do HIV-1, moduladores da tirosina quinase
Hck, inibidores da quinase-3 de linhagem mista (MLK-3), inibidores de P9 de HIV-1, antagonistas
de integrina, inibidores de nucleoproteina, moduladores do fator de SP"9, moduladores da proteina
1 contendo dominio COMM, inibidores da ribonuclease H do HIV, antagonistas do IFN, moduladores
da retrociclina, antagonistas de CD3, inibidores de CDK-4, inibidores de CDK-6, inibidores de CDK-
9, inibidores de citocromo P450 3, moduladores de CXCR4, inibidores ndo integrina 1 captadora de
ICAM-3 especifica de células dendriticas, inibidores da proteina GAG do HIV, inibidores da proteina
POL do HIV, moduladores do fator H do complemento, inibidores da ubiquitina ligase, inibidores da
desoxicitidina quinase, inibidores da quinase dependente de ciclina, inibidores de HPK1 (MAP4K1),
estimuladores da pré-proteina convertase PC9, inibidores da RNA helicase DDX3X dependente de
ATP, inibidores do complexo de iniciacdo de transcriptase reversa, inibidores de G6PD e NADH-
oxidase, inibidores do complexo mTOR 1, inibidores do complexo mTOR 2, moduladores da P-
glicoproteina, moduladores da RNA polimerase, inibidores da proteina TAT, inibidores da prolil
endopeptidase, inibidores de fosfolipase A2, intensificadores farmacocinéticos, terapia génica contra
HIV, vacinas contra HIV, e peptideos anti-HIV ou quaisquer combina¢des dos mesmos.

41. Uso, de acordo com qualquer uma das reivindicacfes 39 a 40, caracterizado pelo fato de
que o um, dois, trés ou quatro agentes terapéuticos adicionais sdo selecionados do grupo que
consiste em farmacos de combinagdo para HIV, outros farmacos para tratamento contra HIV,
inibidores de protease de HIV, inibidores de transcriptase reversa de HIV, inibidores de integrase de
HIV, inibidores de integrase de sitio (ou alostérico) ndo catalitico de HIV, inibidores da entrada (fusao)
do HIV, inibidores da maturacdo do HIV, agentes reversores de laténcia, inibidores de capsideo,
imunoterapias, inibidores de PI3K, anticorpos para HIV, anticorpos biespecificos e proteinas
terapéuticas "semelhantes a anticorpos” ou quaisquer combinac¢des dos mesmos.

42. Uso, de acordo com qualquer uma das reivindicacdes 39 a 41, caracterizado pelo fato de
que o um, dois, trés ou quatro agentes terapéuticos adicionais sdo selecionados do grupo que
consiste em dolutegravir, cabotegravir, darunavir, bictegravir, elsulfavirina, rilpivirina, sulfato de
abacavir, tenofovir, tenofovir desoproxila, fumarato de tenofovir desoproxila, hemifumarato de
tenofovir desoproxila, tenofovir alafenamida e hemifumarato de tenofovir alafenamida, ou um sal
farmaceuticamente aceitavel do mesmo.

43. Uso, de acordo com qualquer uma das reivindicacdes 37 a 42, caracterizado pelo fato de
gue o paciente € um é humano.

O Quadro 2 apresenta um resumo dos tipos de reivindicagbes do pedido de
patente BR0162.

Quadro 2: Resumo dos tipos de reivindica¢Bes do pedido de patente BR0162.

TIPO DE PROTECAO | REIVINDIDACOES DETALHES
Composto lal8 Férmula Markush | e substituintes
Composto 19a3l Compostos selecionados
Composicéo farmacéutica compreendendo uma
Composigéo 32 guantidade eficaz dos compostos das

reivindicagfes 1 a 31
Composigéo farmacéutica da reivindicagao 32,

Composigéo

T 33a36 compreendendo um a quatro agentes terapéuticos
(combinacao) S
adicionais
Uso 37,38e43 Uso de um composto, definido nas reivindicacdes
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1 a 31, para a fabrica¢cdo de um medicamento
para tratamento ou prevenc¢do do HIV
Uso das reivindicagdes 37-38, em combinacéo
com um a quatro agentes terapéuticos adicionais

Uso (combinac¢éo) 39a42

5. DO ESTADO DA TECNICA DO PEDIDO BR112024010162-2
Sao citados, no presente subsidio ao exame técnico, os documentos do estado
da técnica descritos no Quadro 3, todos publicados antes da data de prioridade mais

antiga do pedido BR112024010162-2.

Quadro 3: Documentos do estado da técnica utilizado no presente subsidio ao exame técnico.

DENOMINACAO REFERENCIA DATA DE PUBLICACAO
WO0/2014/134566. Amide compounds for the
D1 treatment amide compounds for the treatment of 04/09/2014
HIV
WO0/2018/035359. Therapeutic compounds useful
D2 for the prophylactic or therapeutic treatment of an 22/02/2018

HIV virus infection

Link JO, et al. Clinical targeting of HIV capsid protein
with a long-acting small molecule. Nature,
584(7822):614-618, 2020. doi: 10.1038/s41586-
020-2443-1.

Palombo MS, Singh Y, Sinko PJ. Prodrug and
conjugate drug delivery strategies for improving
D4 HIV/AIDS therapy. J Drug Deliv Sci Technol., 2009
19(1):3-14, 20009. doi: 10.1016/s1773-
2247(09)50001-9.

Gomez-Orellana |. Strategies to improve oral drug
D5 bioavailability. Expert Opin Drug Deliv., 2(3):419-33, 2005
2005. doi: 10.1517/17425247.2.3.419.

Rautio, J., Kumpulainen, H., Heimbach, T., Oliyai,
R., Oh, D., Jarvinen, T., & Savolainen, J. Prodrugs:
D6 design and clinical applications. Nature Reviews 2008
Drug Discovery, 7(3), 255-270, 2008.
doi:10.1038/nrD4468

Krise, J.P., Oliyai, R. Prodrugs of Amines. In: Stella,
V.J., Borchardt, R.T., Hageman, M.J., Oliyai, R.,
Maag, H., Tilley, JW. (eds) Prodrugs.
Biotechnology: Pharmaceutical Aspects, vol V.
Springer, New York, NY, 2007.
https://doi.org/10.1007/978-0-387-49785-3_22
Simplicio AL, Clancy JM, Gilmer JF. Prodrugs for
D8 amines. Molecules, 13(3):519-47, 2008. doi: 2008
10.3390/molecules13030519.

D3 2020

D7 2007
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D1 é uma patente sobre compostos amida (Férmula Illd) para tratamento de
HIV. O lenacapavir e derivados estao incluidos no escopo.

D2 divulga o lenacapavir ou seus sais farmacéuticos aceitaveis (incluindo proé-
farmacos), formulacdes farmacéuticas, combina¢des com outros anti-HIV e métodos
para tratamento ou prevencgao da infecgao por HIV.

D3 descreve o lenacapavir (GS-6207), seu desenho, atividade antiviral e
caracteristicas que o tornam promissor como agente de a¢ao prolongada contra o HIV.

D4 faz uma revisdo sobre estratégias de pré-farmacos e conjugados, aplicadas
a compostos terapéuticos para HIV/AIDS.

D5 faz uma reviséo de abordagens para melhorar a biodisponibilidade oral de
farmacos, com foco em estratégias de pré-farmacos, otimizacao estrutural e desenho
de formulacgdes.

D6 descreve os grupos funcionais mais comuns usados no desenho de pré-
farmacos, com exemplos ja disponiveis no mercado ou em ensaios clinicos.

D7 enfoca pré-farmacos de aminas, exemplos de aplicacao, desenho e grupos
funcionais usados nessas estratégias.

D8 detalha estratégias para producdo de pro-farmacos de aminas, dividindo
entre os ativados enzimaticamente e aqueles que exploram condi¢cdes quimicas
fisiolégicas. Compara vantagens e desvantagens.

6. DA FALTA DE ATIVIDADE INVENTIVA

Para esta avaliagdo, emprega-se as etapas de avaliacdo de atividade inventiva
da Resolucédo n° 169, de 15 de julho de 2016, que institui as Diretrizes de Exame de
Pedidos de Patente — Bloco Il — Patenteabilidade:

5.9 Trés etapas sdo empregadas para determinar se uma invencao
reivindicada € ébvia quando em comparacédo com o estado da técnica:
(i) determinar o estado da técnica mais proximo;
(i) determinar as caracteristicas distintivas da invengéo e/ou o
problema técnico de fato solucionado pela invencao; e
(iii) determinar se, diante do problema técnico considerado, e
partindo-se do estado da técnica mais préximo, a invencéo é ou
n&o Gbvia para um técnico no assunto.

6.1 Reivindicacdes 1 a 31 (composto)
As reivindicagfes 1 a 31 referem-se a compostos da Férmula Markush |, seus
substituintes e compostos selecionados.
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A depositante menciona, no relatério descritivo (RD), a necessidade de
descobrir novos agentes antirretrovirais ativos contra variantes emergentes de HIV
resistentes a farmacos; bem como fornecer esquemas terapéuticos a pacientes com
propriedades farmacocinéticas aprimoradas. A descricdo menciona que:

(...) compostos da Formula | sdo mais sollaveis do que lenacapavir e,
portanto, sdo administrados por via oral em uma dose eficaz mais
baixa do que a dose oral necesséria para o lenacapavir alcancar o
mesmo nivel de exposicdo de lenacapavir in vivo. (pagina 87/362 -
Peticdo 870250069985, de 06/08/2025).

O composto lenacapavir € divulgado nos documentos D1 e D2. O documento
D1 descreve compostos da Formula de Markush llld, a qual inclui lenacapavir quando
substituicbes apropriadas sao selecionadas. Considera-se, portanto, D1 como estado
da técnica mais proximo das reivindicacdes 1 a 31 do pedido BR0162, referentes a
compostos pré-farmacos do lenacapavir.

Inicialmente, é importante destacar que a descricdo de D2 também menciona
especificamente que a divulgacado abrange pro-farmacos do composto lenacapavir
(paginas 19-20, D2). Além disso, divulga composicbes farmacéuticas que o
compreendem, incluindo uma formulacéo oral (pagina 104 e reivindicacdo 87, D2),
bem como seu perfil farmacocinético (Figura 13, D2), mostrando a concentracao
plasmatica de lenacapavir ao longo do tempo ap6s administracdo oral em cées.

O problema técnico a ser resolvido seria o fornecimento de novos agentes
antirretrovirais ativos contra variantes emergentes de HIV resistentes a farmacos, bem
como esquemas terapéuticos a pacientes com propriedades farmacocinéticas
aprimoradas.

As propriedades quimico-farmacolégicas do composto de base, o lenacapavir,
ja eram conhecidas antes da data de prioridade reivindicada pelo presente pedido. O
inibidor do capsideo do HIV demonstrou potente atividade antiviral tanto contra o virus
do tipo selvagem quanto contra variantes resistentes aos antirretrovirais atuais. A
exposicdo farmacocinética prolongada e a eficicia antiviral observada em humanos
sustentam seu posicionamento como um agente antirretroviral de acao prolongada
para o tratamento e prevencéao da infeccéo por HIV-1 (D3).

Os compostos do pedido BR0162 sdo pré-farmacos aminados de lenacapavir,
nos quais o hidrogénio é substituido por um promotor para criar um pro-farmaco. O
grupo funcional utilizado para o desenho do pré-farmaco esta destacado em vermelho
na Figura 1.
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Figura 1: Lenacapavir e seu pro-farmaco, com destaque em vermelho para o grupo funcional
substituido.

E necessario, portanto, avaliar se, diante do problema técnico considerado, e
partindo-se do estado da técnica mais préximo, a invencao é ou ndo 6bvia para um
técnico no assunto. Em relagdo aos pro-farmacos especificamente pleiteados no
pedido BR0162, o técnico no assunto chegaria com razoavel expectativa de sucesso
ao seu desenvolvimento, como ficara demonstrado a seguir.

Conforme D1, reivindicacdo 1, quando substituicbes apropriadas sao
selecionadas e Rnl € H, o composto é lenacapavir, como apresentado na Figura 2.

R' é um heterociclo de
3-12 membros substituido
por 3 grupos Z*

~ A

25 é halogénio
en=2

24 é -(C1-C8) alqui ’
substituido porZ**em

que 24 é halogénio Z'* & halogénio

3a 3b g5 -
R%*eR®sdoH Z' é heteroaril de

— 5-14 membros (indazol
trissubstituido

Ve exemplificado na
R (reiv. 27 e 28) é: N //0 reivindicagéo 36)
V.
CF, Z \CH, . Z'* é -NR"'S§(0),R"' em que
R" é H, R*' é C1-C8 alquil
[
/
N
1
F F |
22 é {C2-C5) alqui \J
substituido por Z2¢ e
A" éCH
2¢ & 4
em que Z2<é S(0)2Rr A7 é CH

e R#4 é (C1-C4)alquil

Figura 2: Substituicées da Férmula Markush llld de D1 para originar o composto lenacapavir

Ainda de acordo com D1, Rnl pode ser outros grupos quimicos, além de H:
. cada Rnl é, independentemente, H, alquila C1-C8; carbociclo (C3-C7),
heterociclo de 3 a 7 membros ou heteroarila monociclica de 5 a 6 membros,
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sendo que qualquer carbociclo (C3-C7), heterociclo de 3 a 7 membros ou
heteroarila monociclica de 5 a 6 membros de Rnl é opcionalmente
substituido com 1, 2, 3, 4 ou 5 grupos Z1c ou Z1d, podendo os grupos Z1c
e Z1d serem iguais ou diferentes;

. e sendo que qualquer alquila (C1-C8) de Rnl € opcionalmente substituida
com 1, 2, 3,4 ou 5 grupos Zlc, podendo os grupos Z1c serem iguais ou
diferentes;

. cada Zlc é, independentemente, halogénio, -CN, -OH, -NH2, -
C(0)NRQg2Rr2 ou (C1-C8)heteroalquila;

. cada Rg2 e Rr2 é, independentemente, H, alquila (C1-C8), carbociclo (C3-
C7), ou Rg2 e Rr2, juntamente com o nitrogénio ao qual estdo ligados,
formam um heterociclo de 5, 6 ou 7 membros.

Tendo em vista que os compostos derivados da Formula de Markush Illd de D1
apresentam uma forte semelhanca estrutural com os compostos da Formula de
Markush | do presente pedido de patente, o técnico no assunto, buscando obter pro-
farmacos do lenacapavir, teria razoavel expectativa de sucesso na modificacédo
quimica do radical Rnl da Férmula de Markush Illd de D1. Para ressaltar a
semelhanca, um possivel composto derivado da Formula de Markush llid de D1 é
comparado, na Figura 3, com um composto pleiteado no pedido BR0162
(reivindicagcdo 20, 19° composto, pagina 13/31 — Peticdo 870250069985, de
06/08/2025).

Lot darrgacs da [hirendls I'-|"|||'|~:I'| gsrvem i di hormdls
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Figura 3: Comparacao entre um composto D1 (derivado da Férmula Markush llld) e um composto do
presente pedido de patente (reivindicagdo 20, 19° composto). A por¢do comparativa esta destacada
em azul.

A abordagem de pro-farmacos foi previamente aplicada a compostos
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antirretrovirais, como o fosamprenavir e o fumarato de tenofovir disoproxila. Esses
pré-farmacos demonstraram melhora na absorcdo intestinal ao aumentarem a
solubilidade em agua e a lipofilicidade, para o fosamprenavir e o fumarato de tenofovir
disoproxila, respectivamente, resultando em maior eficacia clinica em comparacao
com outras terapias antirretrovirais altamente ativas (D4, pagina 2).

Sabe-se que a biodisponibilidade oral de medicamentos depende de diversos
fatores, principalmente da permeabilidade do farmaco, solubilidade aquosa, taxa de
dissolucdo, metabolismo pré-sisttmico, metabolismo de primeira passagem e
suscetibilidade a mecanismos de efluxo. Entre esses fatores, baixa permeabilidade e
baixa solubilidade constituem as causas mais frequentes de baixa biodisponibilidade
oral (D5, pagina 419), nesse sentido, pro-farmacos tém se mostrado uma abordagem
eficaz para solucionar esse problema técnico. Além disso, pro-farmacos podem
proporcionar perfis farmacocinéticos modificados para longa duracdo e maior meia-
vida, por exemplo, ao direcionar mecanismos adequados de liberacdo do principio
ativo e/ou retardar o metabolismo e a eliminacdo. Nesses casos, 0s proé-farmacos
oferecem vantagens tanto na reducéo da frequéncia de doses quanto na melhora da
absorcéao (D5, pagina 422).

Aminas constituem um dos grupos funcionais mais comumente usados para o
desenho de pré-farmacos (D6, pagina 256; D7, pagina 103). Abordagens para o
desenvolvimento de pro-farmacos aminados foram revisadas, por exemplo, em D7,
gue menciona (pagina 104):

One important consideration is the influence of derivatization on the
pKa of the parent drug. Typically, derivatizations of amines will result
in reductions in both basicity and nucleophilicity. Reductions in basicity
would be favorable for improving the rate of diffusion across biological
membranes since at a given pH the percent of the molecule existing in
the unionized state will increase. Reductions in nucleophilicity have
been exploited in efforts to improve the chemical stability of parent
amines that are prone to intermolecular aminolysis reactions.

It is also important to focus on the physicochemical and structural
properties of the promoiety itself. Some promoieties are considered
hydrophilic and are designed to improve the water solubility of parent
drugs. Conversely, others are lipophilic and are designed to improve
membrane permeability. Another, less obvious, effect of amine
derivatization is changes in intermolecular interactions between
molecules in the crystalline state. Prodrugs that decrease the extent of
these interactions will be expected to have increased dissolution rates
and possibly higher water solubility. Therefore, it is conceivable that a
prodrug could have both increased water solubility and membrane
permeability relative to the parent amine. (D7, pagina 104, grifos
Nossos)

Uma consideracéo importante € a influéncia da derivatizacéo no pKa
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do farmaco original. Normalmente, as derivatizacdes de aminas
resultam em reducdes tanto na basicidade quanto na nucleofilicidade.
Reducdes na basicidade seriam favoraveis para melhorar a taxa de
difusdo através de membranas bioldgicas, uma vez que, em um
determinado pH, a porcentagem da molécula existente no estado ndo
ionizado aumentard. ReducBes na nucleofilicidade tém sido
exploradas em esforcos para melhorar a estabilidade guimica de
aminas originais qgue sdo propensas a reacdes de amindlise
intermolecular.

Também ¢é importante focar nas propriedades fisico-quimicas e
estruturais do proprio grupo promotor. Alguns grupos promotores sao
considerados hidrofilicos e s&o projetados para melhorar a
solubilidade em agua dos farmacos originais. Por outro lado, outros
séo lipofilicos e sé@o projetados para melhorar a permeabilidade da
membrana. Qutro efeito, menos 6bvio, da derivatizacdo de aminas sao
as mudancas nas interacGes intermoleculares entre moléculas no
estado cristalino. Espera-se que pro-farmacos que diminuam a
extensdo dessas interacfes tenham taxas de dissolucdo aumentadas
e possivelmente maior solubilidade em agua. Portanto, é concebivel
gue um pré-farmaco possa apresentar maior solubilidade em agua e
permeabilidade da membrana em relacdo a amina original. (tradugédo
livre, D7, pagina 104, grifos nossos)

As estratégias de pré-farmacos, revisadas em D7, sdo categorizadas de acordo
com o tipo de promog&o empregada, entre estas, aminas aciladas séo definidas como
a categoria de pro-farmacos que assumem a estrutura geral 1 (Figura 4), a qual
compartilha a estrutura geral com os compostos da Formula | do presente pedido de
patente.

(@]

l C—R

b
amina ongmal

Figura 4: Estrutura geral das aminas aciladas como grupo promotor (D7, pagina 105)

Uma abordagem conhecida no desenvolvimento de pro-farmacos aminados é
o sistema “trimetil lock”, no qual amidas fendlicas derivadas de lactonas sao utilizadas
como promotores em pro-farmaco (D7, paginas 108-109; D8, pagina 536). O desenho
foi modificado para produzir compostos sensiveis a esterases ou a processos redox.
Pode-se notar que os grupos promotores mostrados na Figura 3 (D1) sdo muito
semelhantes aqueles presentes nos compostos do pedido de patente BR0162, assim
como os compostos dos exemplos 44 e 49 (Figura 5) e das reivindicacfes 1 a 18, 22,
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25, 26 e 29.

D8

BRO162 F b A U TR

Figura 5: Comparacao entre os grupos promotores de D8 e compostos do presente pedido de patente
(exemplos 44 e 49)

Em resumo, a abordagem de pré-farmacos € uma estratégia bem conhecida
para melhorar as propriedades do composto original, tais como solubilidade e/ou
biodisponibilidade. Em particular, pro-farmacos derivados de aminas e com 0s
promotores utilizados no pedido de patente BR162 ja foram divulgados no estado da
técnica.

De forma ainda mais evidente, o proprio documento D1 antecipa a possibilidade
da inclusdo de promotores de pré-farmacos na molécula do lenacapavir na mesma
amina que foi modificada quimicamente para obtencéo dos compostos do pedido de
patente BR0162. O esquema sintético utilizado para a modificacdo é totalmente
antecipado em D7.

Dessa forma, diante do problema técnico considerado, e partindo-se do
estado da técnica mais proximo D1, combinado a D7, a matéria pleiteada nas
reivindicacfes 1 a 31 do pedido BR0162 é 6bvia para um técnico no assunto. As
reivindicacdes 1 a 31 carecem de atividade inventiva, infringindo os artigos 8° e
13 da LPI.

Ademais, os ensaios biologicos descritos no presente pedido de patente séo:
. Solubilidade em fluidos intestinais simulados (FaSSIF/FeSSIF);
« Analise de solubilidade cinética;
. Amostras farmacocinéticas de biodisponibilidade oral (em céaes).

Os resultados sdo mostrados no relatério descritivo do presente pedido de
patente (Tabela 1, paginas 359-361), que inclui 71 compostos selecionados da
Foérmula |, comparados com o “intermediario 5” ou lenacapavir.
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Primeiramente, a tabela parece estar incompleta, uma vez que apenas 43
compostos apresentam valores de solubilidade em FaSSIF/FeSSIF, e apenas 24
compostos apresentam dados de biodisponibilidade.

Em segundo lugar, dentre os compostos com dados disponiveis, varios ndo
apresentam solubilidade e/ou biodisponibilidade aprimorada em comparagcdo com
lenacapavir (por exemplo, os compostos 18, 40, 41, 47, 53, 62).

Portanto, um suposto efeito técnico ndo pode ser atribuido aos compostos
pleiteados no pedido de patente BR0O162.

6.2 Reivindicacdes 32 a 36 (composic¢ao)

A reivindicacdo 32 do pedido BR0162 refere-se a uma composi¢cdo
farmacéutica que contém uma quantidade terapeuticamente eficaz de qualquer um
dos compostos divulgados nas reivindicacdes 1-31 (ou um sal farmacéuticamente
aceitavel) e um excipiente farmacéuticamente aceitavel. As reivindicacdes 33-36
referem-se a composicdo farmacéutica da reivindicacdo 32, compreendendo ainda
um, dois, trés ou quatro agentes terapéuticos adicionais, mencionando amplos grupos
guimicos/biolégicos de farmacos anti-HIV.

De acordo com o depositante, ha necessidade de descobrir novos agentes
antirretrovirais que sejam ativos contra variantes emergentes de HIV resistentes a
farmacos. O relatorio descritivo menciona que héa interesse em fornecer aos pacientes
esquemas terapéuticos que apresentem propriedades farmacocinéticas aprimoradas.
A requerente também afirma que seria benéfico dispor de terapias anti-HIV nas quais
0S pacientes precisem tomar a medicacdo menos de uma vez por dia ou tomar uma
dose eficaz menor da(s) medicacao(6es) diariamente, semanalmente, mensalmente
ou por um periodo mais longo (RD, pagina 2, paragrafo 004).

O documento D2 descreve composi¢cbes farmacéuticas compreendendo
lenacapavir (denominado composto Ib) ou um sal farmacéuticamente aceitavel deste
(reivindicacao 3, D2); e opcionalmente em combinacdo com 1, 2, 3 ou 4 compostos
pertencentes a amplos grupos quimicos/biolégicos de farmacos anti-HIV
(reivindicagbes 4-8, D2). E importante notar que D2 afirma que a divulgagdo também
abrange pro-farmacos de lenacapavir (paginas 19-20, D2).

Como explicado na secéao 6.1, os compostos da Férmula | reivindicados na
presente solicitacdo ndo sdo inventivos frente a técnica anterior (D2/D1, em
combinacédo com D7).

A inclusdo de um excipiente em uma composi¢do farmacéutica € Obvia para
um profissional da area. A combinacéo de diferentes compostos antivirais constitui
uma estratégia conhecida e amplamente utilizada para o tratamento de infeccdes
virais, incluindo aquelas causadas pelo HIV.

Avenida Presidente Vargas, 446, 13° andar, Centro — Rio de Janeiro -RJ, Brasil

Telefone: +55 21 2223-1040 Fax: +55 21 2253-8495
secretariagtpi@abiaids.org.br - http://www.deolhonaspatentes.org.br

Peticao 870250110014, de 01/12/2025, pag. 44/886


http://www.deolhonaspatentes.org.br/

GRUPO DE TRABALHO SOBRE [ :

s PROPRIEDADE INTELECTUAL ABIA

Dessa forma, a matéria pleiteada nas reivindicacfes 32 a 36 do pedido
BR0162 é 6bvia para um técnico no assunto. As reivindicacdes 32 a 36 carecem
de atividade inventiva, infringindo os artigos 8° e 13 da LPI.

6.3 Reivindicacdes 37 a 43 (uso)

As reivindicacbes 37-43 tém como objetivo proteger o uso dos compostos ou
das composigdes para obter um medicamento para tratamento ou prevengao de uma
infeccdo por virus da imunodeficiéncia humana (HIV) em um paciente em necessidade
do mesmo (reivindicacdo 37) ou ainda em um paciente muito experiente em
tratamento (reivindicacao 38). O relatdrio descritivo do pedido BR0162 complementa
que:

[00183] Em algumas modalidades, a dosagem dos compostos da
Férmula | resulta na formacao de lenacapavir, que é conhecido por ser
ativo contra HIV, conforme revelado, por exemplo, na patente US n°
10.071.985. Em algumas modalidades, os compostos da Férmula | s&o
convertidos em lenacapavir no trato gastrointestinal. Em algumas
modalidades,os compostos da Férmula | sdo mais solUveis do que o
lenacapavir e, portanto, sdo administrados por via oral em uma dose
eficaz mais baixa do que a dose eficaz oral necesséaria para o
lenacapavir alcangar o mesmo nivel de exposi¢do de lenacapavir in
vivo. (Relatério descritivo, pagina 86/362, grifo nosso)

Desta forma, os compostos pleiteados no pedido BR0162 sao utilizados no
tratamento ou prevencao de infecgcdo por HIV apenas por serem convertidos em
lenacapavir.

O documento D2 descreve composi¢cbes farmacéuticas compreendendo
lenacapavir (denominado composto Ib) ou um sal farmacéuticamente aceitavel deste
(reivindicacao 3, D2); e opcionalmente em combinacdo com 1, 2, 3 ou 4 compostos
pertencentes a amplos grupos quimicos/biolégicos de farmacos anti-HIV
(reivindicacdes 4-8, D2). Na descricdo de D2, também séo divulgados pro-farmacos
do composto Ib, ou seja, do lenacapavir (paginas 19-20, D2).

Além disso, D2 divulga um método para produzir medicamentos para tratar ou
prevenir uma infec¢do por HIV compreendendo lenacapavir (reivindicacdo 9 de D2)
ou seus pro-farmacos e, opcionalmente compreendendo 1, 2, 3 ou 4 agentes
terapéuticos adicionais (reivindica¢gdes 10-14 de D2), divulgando as mesmas classes
de compostos e também os mesmos compostos especificos daqueles pleiteados no
pedido BR0162.

Portanto, os uso dos compostos ou das composi¢cdes descritas para tratar ou

prevenir uma infecgdo por HIV compreendendo a administracdo de pro-farmacos de
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lenacapavir, isoladamente ou em combinagcdo com outros compostos pertencentes a
amplos grupos quimicos/biologicos de farmacos anti-HIV, ja foram divulgados em D2.

As reivindicacdes 37-43 tém como objetivo proteger o uso dos compostos ou
das composi¢cBes para tratamento ou prevencdo de uma infec¢cdo por virus da
imunodeficiéncia humana (HIV) em um paciente em necessidade do mesmo
(reivindicagao 37 e 39-43) ou ainda em um paciente muito experiente em tratamento
(reivindicacao 38 a 43).

Como mencionado anteriormente (sec¢fes 5.1 e 5.2), os compostos e as
composi¢des farmacéuticas que os compreendem carecem de atividade inventiva
frente & técnica anterior.

Portanto, o uso dos compostos ou das composi¢des para tratamento ou
prevencdo de uma infeccdo por virus da imunodeficiéncia humana (HIV) com
pro-farmacos de lenacapavir e suas combinacbes sdo Obvios para um
profissional da area frente ao documento D2. As reivindicagdes 37 a 43 carecem
de atividade inventiva, infringindo os artigos 8° e 13 da LPI.

7. DO PEDIDO

Estes fatos evidenciam que a matéria reivindicada no pedido
BR112024010162-2 ndo pode ser concedida por falta de atividade inventiva,
estando em desacordo com os artigos 8° e 13 da LPI.

A subsidiante, acredita haver demonstrado a que a matéria para qual se requer
protecdo no pedido BR112024010162-2 ndo é dotada de atividade inventiva, razao
pela qual aguarda que o pedido de patente seja prontamente INDEFERIDO.

Rio de Janeiro, 01 de dezembro de 2025

Avenida Presidente Vargas, 446, 13° andar, Centro — Rio de Janeiro -RJ, Brasil
Telefone: +55 21 2223-1040 Fax: +55 21 2253-8495
secretariagtpi@abiaids.org.br - http://www.deolhonaspatentes.org.br

Peticao 870250110014, de 01/12/2025, pag. 46/886


http://www.deolhonaspatentes.org.br/

GRUPO DE TRABALHO SOBRE [ :

PROPRIEDADE INTELECTUAL ABIA

. .
= f A AT AN
A LN W S TR B

Camila Monteiro Cruz
Farmacéutica, MSc em Ciéncias Farmacéuticas
Especialista em Propriedade Intelectual

Qaadimt. ol

Carolinne Thays Scopel
Farmacéutica, Doutora em Saude Publica
CRF/RJ 20.318

Susana Rodrigues Cavalcanti van der Ploeg
OAB-MG 181.599

Avenida Presidente Vargas, 446, 13° andar, Centro — Rio de Janeiro -RJ, Brasil
Telefone: +55 21 2223-1040 Fax: +55 21 2253-8495
secretariagtpi@abiaids.org.br - http://www.deolhonaspatentes.org.br

Peticao 870250110014, de 01/12/2025, pag. 47/886


http://www.deolhonaspatentes.org.br/

GRUPO DE TRABALHO SOBRE [ :

si» PROPRIEDADE INTELECTUAL ABIA

LISTA DE DOCUMENTOS ANEXOS

ANEXO 1: WO/2014/134566. Amide compounds for the treatment amide compounds
for the treatment of HIV. Data de publicagéo: 04/09/2014. (D1)

ANEXO 2: WO/2018/035359. Therapeutic compounds useful for the prophylactic or
therapeutic treatment of an HIV virus infection. Data de publicacao: 22/02/2018. (D2)
ANEXO 3: Link JO, et al. Clinical targeting of HIV capsid protein with a long-acting
small molecule. Nature, 584(7822):614-618, 2020. (D3)

ANEXO 4. Palombo MS, Singh Y, Sinko PJ. Prodrug and conjugate drug delivery
strategies for improving HIV/AIDS therapy. J Drug Deliv Sci Technol, 19(1):3-14, 2009.
(D4)

ANEXO 5: Gomez-Orellana I. Strategies to improve oral drug bioavailability. Expert
Opin Drug Deliv, 2(3):419-33, 2005. (D5)

ANEXO 6: Rautio, J., Kumpulainen, H., Heimbach, T., Oliyai, R., Oh, D., Jarvinen, T.,
& Savolainen, J. Prodrugs: design and clinical applications. Nature Reviews Drug
Discovery, 7(3): 255-270, 2008. (D6)

ANEXO 7: Krise, J.P., Oliyai, R. Prodrugs of Amines. In: Stella, V.J., Borchardt, R.T.,
Hageman, M.J., Oliyai, R., Maag, H., Tilley, J.W. (eds) Prodrugs. Biotechnology:
Pharmaceutical Aspects, vol V. Springer, New York, NY, 2007. (D7)

ANEXO 8: Simplicio AL, Clancy JM, Gilmer JF. Prodrugs for amines. Molecules,
13(3):519-47, 2008. (D8)

ANEXO 9: Estatuto Social da ABIA
ANEXO 10: Ata de eleicao de Diretoria da ABIA
ANEXO 11: Procuracao da ABIA

ANEXO 12: Estatuto Social da Fenafar
ANEXO 13: Ata de eleicao de Diretoria da Fenafar
ANEXO 14: Procuracéo da Fenafar

ANEXO 15: Estatuto Social do FOARS
ANEXO 16: Ata de eleicao de Diretoria do FOARS
ANEXO 17: Procuracdo do FOARS

ANEXO 18: Estatuto Social do GRAB
ANEXO 19: Ata de eleicao de Diretoria do GRAB
ANEXO 20: Procuracédo do GRAB

Avenida Presidente Vargas, 446, 13° andar, Centro — Rio de Janeiro -RJ, Brasil
Telefone: +55 21 2223-1040 Fax: +55 21 2253-8495
secretariagtpi@abiaids.org.br - http://www.deolhonaspatentes.org.br

Peticao 870250110014, de 01/12/2025, pag. 48/886


http://www.deolhonaspatentes.org.br/

GRUPO DE TRABALHO SOBRE [ :

si» PROPRIEDADE INTELECTUAL ABIA

ANEXO 21: Estatuto Social do MNDN
ANEXO 22: Ata de eleicao de Diretoria do MNDN
ANEXO 23: Procuracdo do MNDN

ANEXO 24: Estatuto Social da Agani
ANEXO 25: Ata de eleicao de Diretoria da Agani
ANEXO 26: Procuracéo da Agani

Avenida Presidente Vargas, 446, 13° andar, Centro — Rio de Janeiro -RJ, Brasil
Telefone: +55 21 2223-1040 Fax: +55 21 2253-8495
secretariagtpi@abiaids.org.br - http://www.deolhonaspatentes.org.br

Peticao 870250110014, de 01/12/2025, pag. 49/886


http://www.deolhonaspatentes.org.br/

wo 2014/134566 A2 |11 N0FV 0000 O 0 A O A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/134566 A2

(51

eay)

(22)

(25)
(26)
(30)

1

(72

4 September 2014 (04.09.2014) WIFROIPCT
International Patent Classification:
CO7D 401/14 (2006.01)
International Application Number:
PCT/US2014/019663
International Filing Date:
28 February 2014 (28.02.2014)
Filing Language: English
Publication Language: English
Priority Data:
61/771,655 1 March 2013 (01.03.2013) Us
61/857,636 23 July 2013 (23.07.2013) us (74
Applicant: GILEAD SCIENCES, INC. [US/US]; 333
Lakeside Drive, Foster City, CA 94404 (US).
(81)

Inventors: BRIZGYS, Gediminas; c/o Gilead Sciences,
Inc., 333 Lakeside Drive, Foster City, CA 94404 (US).
CANALES, Eda; c¢/o Gilead Sciences, Inc., 333 Lakeside
Drive, Foster City, CA 94404 (US). CHOU, Chien-hung;
c¢/o Gilead Sciences, Inc., 333 Lakeside Drive, Foster City,
CA 94404 (US). GRAUPE, Michael; c¢/o Gilead Sciences,
Inc., 333 Lakeside Drive, Foster City, CA 94404 (US).
HU, Yunfeng, Eric; c/o Gilead Sciences, Inc., 333
Lakeside Drive, Foster City, CA 94404 (US). LINK, John,
0.; c/o Gilead Sciences, Inc., 333 Lakeside Drive, Foster
City, CA 94404 (US). LIU, Qi; c¢/o Gilead Sciences, Inc.,

333 Lakeside Drive, Foster City, CA 94404 (US). LU,
Yafan; c/o Gilead Sciences, Inc., 333 Lakeside Drive,
Foster City, CA 94404 (US). SAITO, Roland, D.; c/o
Gilead Sciences, Inc., 333 Lakeside Drive, Foster City, CA
94404 (US). SCHROEDER, Scott, D.; c/o Gilead Sci-
ences, Inc, 333 Lakeside Drive, Foster City, CA 94404
(US). SOMOZA, John, R.; c/o Gilead Sciences, Inc, 333
Lakeside Drive, Foster City, CA 94404 (US). TSE, Win-
ston, C.; c¢/o Gilead Sciences, Inc., 333 Lakeside Drive,
Foster City, CA 94404 (US). ZHANG, Jennifer, R.; c¢/o
Gilead Sciences, Inc., 333 Lakeside Drive, Foster City, CA
94404 (US).

Agents: TONG, Connie, C. ¢t al.; MORRISON & FOER-
STER LLP, 755 Page Mill Road, Palo Alto, CA 94304-
1018 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,

[Continued on next page]

(34

Title: THERAPEUTIC COMPOUNDS

R! R2

ZT

R3a

Peticdo 870250110014, de 01/12/2025, pég. 50/886

(57) Abstract: Compounds of formula (I) or salts thereof are
disclosed. Also disclosed are pharmaceutical compositions
comprising a compound of formula I, processes for preparing
compounds of formula I, intermediates useful for preparing
compounds of formula I and therapeutic methods for treating
a Retroviridae viral infection including an infection caused
by the HIV virus.



WO 2014/134566 A2 | I0F0 T 001 R 0 0 A
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
ZW. SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

(84) Designated States (unless otherwise indicated, for every GW, KM, ML, MR, NE, SN, TD, TG).

kind of regional protection available): ARTIPO (BW, GH, Published:
SI\G/L ZKI\]/% ;\%’ LES > M.W’ %I\L‘% I]{g\?{[, Iil()}, IS(IZ E{% TFZJ, —  without international search report and to be republished
> i ), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, upon receipt of that report (Rule 48.2(g))

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

Peticdo 870250110014, de 01/12/2025, pag. 51/886



WO 2014/134566 PCT/US2014/019663

THERAPEUTIC COMPOUNDS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of and priority to U.S. Provisional Patent
Application Serial Nos. 61/771,655, filed March 1, 2013 and 61/857,636, filed July 23, 2013, the

disclosures of each of which are hereby incorporated herein by reference in their entirety.
BACKGROUND

[0002] Positive-single stranded RNA viruses comprising the Retroviridae family include those
of the subfamily Orthoretrovirinae and genera Alpharetrovirus, Betaretrovirus, Gamaretrovirus,
Deltaretrovirus, Epsilonretrovirus, Lentivirus, and Spumavirus which cause many human and
animal diseases. Among the Lentivirus, HIV-1 infection in humans leads to depletion of T
helper cells and immune dysfunction, producing immunodeficiency and vulnerability to
opportunistic infections. Treating HIV-1 infections with highly active antiretroviral therapies
(HAART) has proven to be effective at reducing viral load and significantly delaying disease
progression (Hammer, S.M., et al.; JAMA 2008, 300: 555-570). However, these treatments
could lead to the emergence of HIV strains that are resistant to current therapies (Taiwo, B.,
International Journal of Infectious Diseases 2009, 13:552-559; Smith, R. J., et al., Science 2010,
327:697-701). Therefore, there is a pressing need to discover new antiretroviral agents that are

active against emerging drug-resistant HIV variants.
SUMMARY

[0003] Provided herein are compounds and methods for the treatment of HIV (i.e., human
immunodeficiency virus) infection.
[0004] One embodiment provides a compound of formula I1Id:
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wherein

Alis CH, C—Z3, or nitrogen;

A*is CH or nitrogen;

R' is 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle,
wherein any 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle of
R is optionally substituted with 1, 2, 3, 4 or 5 Z* groups, wherein the Z* groups are the same or
different;

each R* and R™" is independently H or (C;-Cjs)alkyl;

Z' is 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle,
wherein any 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle of
Z'is optionally substituted with 1, 2, 3,4 or 5 Z'* or Z'°, wherein the Z'* and Z'° groups are the
same or different;

each Z' is independently (Cs-Cy)carbocycle, 5-12 membered heteroaryl, 3-12 membered
heterocycle, halogen, -CN, -OR™, -OC(O)RF', -OC(O)NRY'R", -SR™, -S(O)R?', -S(0),OH, -
S(0):R”, -S(0)NRYR", -NRYR", -NR"'COR"', -NR"'CO,R"', -NR"CONR*'R"", -
NR"'S(0),R"', -NR"S(0),0R"", -NR"'S(0),NR'R", -C(O)R", -C(0)OR™, -C(O)NR*'R"" and
—S(O)ZNRHICORp 1, wherein any (C;-Cy)carbocycle, 5-12 membered heteroaryl and 3-12
membered heterocycle of 7" is optionally substituted with 1, 2, 3,4 or 5 Z' or ! groups,
wherein the Z' and 7" groups are the same or different;

each Z'"" is independently (C;-Csg)alkyl optionally substituted with 1, 2, 3, 4 or 5 halogen,
which are the same or different;

each Z'* is independently halogen, -CN, -OH, -NH,, -C(O)NR¥R", or (C;-
Cs)heteroalkyl;

each Z' is independently (C;-Cg)alkyl or (C;-Cg)haloalkyl;

each R" is independently H, (C;-Cg)alkyl, (Cs-Cy)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Cs-Cy)carbocycle, 3-7
membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R™ is optionally substituted
with1,2,3,40r5 7! or 71 groups, wherein the 7! and 7! groups are the same or different,
and wherein any (C;-Cg)alkyl of R™ is optionally substituted with 1, 2, 3,4 or 5 z'" groups,
wherein the Z'¢ groups are the same or different;

each R is independently (C;-Cg)alkyl, (C3-C7)carbocycle, 3-7 membered heterocycle, or

5-6 membered monocyclic-heteroaryl, wherein any (Csz-C7)carbocycle, 3-7 membered
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heterocycle, or 5-6 membered monocyclic-heteroaryl of RP s optionally substituted with 1, 2, 3,
4or57"orz" groups, wherein the Z'“ and 7" groups are the same or different, and wherein
any (C;-Cg)alkyl of RP' is optionally substituted with 1, 2, 3, 4 or 5 Z'¢ groups, wherein the Z'¢
groups are the same or different;

each R and R™ is independently H, (C;-Cg)alkyl, (C5-C7)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Csz-Cy)carbocycle, 3-7
membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R or R" is optionally
substituted with 1, 2, 3, 4 or 5 Z' or 2" groups, wherein the Z' and 72" groups are the same or
different, and wherein any (C;-Cg)alkyl of RY or R is optionally substituted with 1, 2, 3,4 or 5
7' groups, wherein the Z'° groups are the same or different, or R%' and R" together with the
nitrogen to which they are attached form a 5, 6 or 7-membered heterocycle, wherein the 5, 6 or
7-membered heterocycle is optionally substituted with 1, 2, 3,4 or 5 Z'or 7" groups, wherein
the Z'¢ and Z" groups are the same or different;

each R% and R™ is independently H, (C;-Cs)alkyl, (C5-C)carbocycle, or R and R™
together with the nitrogen to which they are attached form a 5, 6, or 7-membered heterocycle;

7% is (Cy-Cy)alkenyl, (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-
heteroaryl, 3-12 membered C-linked-heterocycle, -C(O)R™, or -C(O)NR*'R", wherein any 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of
Z” is optionally substituted with 1,2, 3,4 or 5 7% or 2* groups, wherein the Z* and Z* groups
are the same or different, and wherein any (C,-Cg)alkenyl or (C»-Cy)alkynyl of Z*is optionally
substituted with 1, 2, 3, 4, or 5 7 groups, wherein the 7 groups are the same or different;

each R™ is independently H or (C;-Cy)alkyl;

each R* and R” is independently H or (C;-Cy)alkyl;

each Z*° is independently oxo, (C;-Cys)alkyl, (Ci-Cy)heteroalkyl or (C;-Cy)haloalkyl;

each Z** is independently oxo, halogen, -CN, -OR™, -OC(O)R™, -OC(O)NR*'R™, -SR™, -
S(O)R™, -8(0),0H, -S(0),R™, -S(0),NR*'R™, -NR*'R™, -NR™COR™, -NR™CO,R", -
NR™CONR¥'R™, -NR™S(0),R™, -NR™S(0),0R™, -NR™S(0),NRI'R" -NO,, -C(O)R™, -
C(0)OR™, or -C(O)NR*'R™;

each R™ is independently H, (C;-Cy)alkyl, (C;-Cy)haloalkyl, or (C;-Cy)heteroalkyl;

each R™ is independently (C;-Cg)alkyl, (C;-Cy)haloalkyl, or (C;-Cy)heteroalkyl;

each R% and R™ is independently H, (C;-Cy)alkyl, (C;-Cy)haloalkyl, or (C;-
Cy)heteroalkyl;
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each Z’ is independently a (C;-Cy)heteroalkyl;

each Z' is independently oxo, (C;-Cs)alkyl, (C3-Cy)carbocycle, halogen, -CN, —ORHS, -
NR¥R”, -NR™CORF’, -NR™CO,R"’, -C(O)R™, -C(O)OR™, or -C(O)NR¥R", wherein any (Cs-
Cy)carbocycle or (C;-Cg)alkyl of ART optionally substituted with 1, 2, 3,4 or 5 VA groups,
wherein the Z* groups are the same or different;

each Z* is independently halogen, -CN, or -OR™;

each R™, RP R%, R, and R™ is independently H or (C-Cy)alkyl;

each Z” is independently halogen, which may be same or different; and

nis 0,1, 2, or 3;

or a pharmaceutically acceptable salt thereof.
[0005] One embodiment provides a compound of formula III:

R? R?

R33NH
3b o)

R
Z1

Va
I

wherein

A is a 6-membered monocyclic-heteroaryl with one or two nitrogen atoms, wherein the
6-membered monocyclic-heteroaryl is substituted with one z! group at the position shown, one
Z* group, and optionally substituted with 1 or 2 Z® groups, wherein the Z’ groups are the same or
different;

R' is 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle,
wherein any 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle of
R'is optionally substituted with 1, 2, 3, 4 or 5 Z" groups, wherein the Z* groups are the same or
different;

R” is phenyl optionally substituted with 1, 2, 3, 4 or 5 halogen, which are the same or
different;

each R* and R™ is independently H or (C;-Cs)alkyl;

Z'is 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle,
wherein any 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle of
Z'is optionally substituted with 1, 2, 3,4 or 5 Z'* or 7', wherein the Z' and Z'° groups are the

same or different;
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each Z' is independently (Cs-Cy)carbocycle, 5-12 membered heteroaryl, 3-12 membered
heterocycle, halogen, -CN, -OR™, -OC(O)RF', -OC(O)NRY'R", -SR™, -S(O)R?', -S(0),OH, -
S(0):R”, -S(0)NRYR", -NRYR", -NR"'COR"', -NR"'CO,R"', -NR"CONR*'R"", -
NR"'S(0),R"', -NR"S(0),0R"", -NR"'S(0),NR'R", -C(O)R", -C(0)OR™, -C(O)NR*'R"" and
—S(O)ZNRHICORp 1, wherein any (C;-Cy)carbocycle, 5-12 membered heteroaryl and 3-12
membered heterocycle of 7" is optionally substituted with 1, 2, 3,4 or 5 Z' or ! groups,
wherein the Z' and 7" groups are the same or different;

each Z'"" is independently (C;-Cg)alkyl optionally substituted with 1, 2, 3, 4 or 5 halogen,
which are the same or different;

each Z'* is independently halogen, -CN, -OH, -NH,, -C(O)NR¥R™, or (C)-
Cs)heteroalkyl;

each Z'% is independently (C;-Cg)alkyl or (C;-Cg)haloalkyl;

each R" is independently H, (C;-Cg)alkyl, (Cs-Cy)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Cs-Cy)carbocycle, 3-7
membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R™ is optionally substituted
with1,2,3,40r5 7! or 71 groups, wherein the 7! and 7! groups are the same or different,
and wherein any (C;-Cg)alkyl of R™ is optionally substituted with 1, 2, 3,4 or 5 z'" groups,
wherein the Z'¢ groups are the same or different;

each R is independently (C;-Cg)alkyl, (C3-C7)carbocycle, 3-7 membered heterocycle, or
5-6 membered monocyclic-heteroaryl, wherein any (Csz-C7)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl of RP s optionally substituted with 1, 2, 3,
4or57"orz" groups, wherein the Z'“ and 7" groups are the same or different, and wherein
any (C;-Cg)alkyl of RP' is optionally substituted with 1, 2, 3, 4 or 5 Z'¢ groups, wherein the Z'¢
groups are the same or different;

each R and R™ is independently H, (C;-Cg)alkyl, (C5-C7)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Cs-Cy)carbocycle, 3-7
membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R or R" is optionally
substituted with 1, 2, 3, 4 or 5 Z' or 2" groups, wherein the Z' and 72" groups are the same or
different, and wherein any (C;-Cg)alkyl of RY or R is optionally substituted with 1, 2, 3,4 or 5
7' groups, wherein the Z'° groups are the same or different, or R%' and R" together with the

nitrogen to which they are attached form a 5, 6 or 7-membered heterocycle, wherein the 5, 6 or
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7-membered heterocycle is optionally substituted with 1, 2, 3,4 or 5 Z"orz" groups, wherein
the Z'¢ and Z" groups are the same or different;

each R%” and R™ is independently H, (C;-Cs)alkyl, (C3-C;)carbocycle, or R% and R®
together with the nitrogen to which they are attached form a 5, 6, or 7-membered heterocycle;

7% is (C,-Cy)alkenyl, (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-
heteroaryl, 3-12 membered C-linked-heterocycle, -C(O)R™, or -C(O)NR*'R", wherein any 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of
Z” is optionally substituted with 1,2, 3,4 or 5 7% or 2* groups, wherein the Z* and Z* groups
are the same or different, and wherein any (C,-Cg)alkenyl or (C,-Cs)alkynyl of Z*is optionally
substituted with 1, 2, 3, 4, or 5 7 groups, wherein the 7 groups are the same or different;

each R™ is independently H or (C;-Cy)alkyl;

each R% and R™ is independently H or (C;-Cy)alkyl;

each Z®°is independently oxo, (C;-Cy)alkyl, (C;-Cy)heteroalkyl, or (C;-Cy)haloalkyl;

each Z** is independently oxo, halogen, -CN, -OR™, -OC(O)R™, -OC(O)NR*'R™, -SR™, -
S(O)R™, -S(0),0H, -S(0),R™, -S(0)NR*'R™, -NR*'R™, -NR™COR™, -NR™CO,R", -
NR™CONR¥'R™, -NR™S(0),R™, -NR™S(0),0R™, -NR™S(0),NRI'R" -NO,, -C(O)R™, -
C(0)OR™, or -C(O)NR*R™;

each R™ is independently H, (C;-Cy)alkyl, (C;-Cy)haloalkyl, or (C;-Cy)heteroalkyl;

each R™ is independently (C;-Cs)alkyl, (C;-Cy)haloalkyl, or (C;-Cy)heteroalkyl;

each R% and R™ is independently H, (C;-Cy)alkyl, (C;-Cy)haloalkyl, or (C;-
Cyheteroalkyl;

each Z’ is independently a (C;-Cy)heteroalkyl or halogen;

each Z' is independently oxo, (C;-Cs)alkyl, (C3-Cy)carbocycle, halogen, -CN, —ORHS, -
NR¥R”, -NR™CORF’, -NR™CO,R"’, -C(O)R™, -C(O)OR™, or -C(O)NR¥R", wherein any (Cs-
Cy)carbocycle or (C;-Cg)alkyl of ART optionally substituted with 1, 2, 3,4 or 5 VA groups,
wherein the Z* groups are the same or different;

each Z* is independently halogen, -CN, or -OR"; and

each R™, RP R%, R, and R™ is independently H or (C-Cy)alkyl;

or a pharmaceutically acceptable salt thereof.

[0006] One embodiment provides a compound of formula I
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wherein:

A is a 6-membered monocyclic-heteroaryl with one or two nitrogen atoms, wherein the
6-membered monocyclic-heteroaryl is substituted with one z! group at the position shown, one
Z* group, and optionally substituted with one or more (e.g., 1 or 2) Z* groups;

R' is 6-12 membered aryl, 5-12 membered heteroaryl or 3-12 membered heterocycle,
wherein any 6-12 membered aryl, 5-12 membered heteroaryl or 3-12 membered heterocycle of
R'is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z groups;

R? is phenyl, 5-membered monocyclic-heteroaryl, 6-membered monocyclic-heteroaryl or
(Cs-Cy)carbocycle, wherein any phenyl, 5-membered monocyclic-heteroaryl, 6-membered
monocyclic-heteroaryl or (C3-Cy)carbocycle of R? is optionally substituted with one or more
(e.g.,1,2,3,40r5) 7’ groups;

each R*and R™ is independently selected from H, halogen, (C;-Cs)alkyl and
(Ci-Cs)haloalkyl, or R>**is selected from H, (C;-Cs)alkyl and (C;-Cs)haloalkyl and R is selected
from -OH and -CN;

7' is selected from 6-12 membered aryl, 5-14 membered heteroaryl and 3-14 membered
heterocycle, wherein any 6-12 membered aryl, 5-14 membered heteroaryl and 3-14 membered
heterocycle of Z!is optionally substituted with one or more (e.g., 1,2, 3, 4 or 5) 7" or Zlb;

each Z" is independently selected from (Cs-Cy)carbocycle, 6-12 membered aryl, 5-12
membered heteroaryl, 3-12 membered heterocycle, halogen, -CN, —OR“I, -OC(O)R? 1,
-OC(O)NR¥R", -SR™, -S(O)R”', -S(0),0H, -S(0):R"", -S(0),NR?R", -NR*'R"", -NR"'COR"",
-NR"'COR?', -NR" CONRY'R", -NR"'S(0);R"", -NR"'S(0),0R"", -NR"'S(0);NR¥R", NO;,
-C(O)R™, -C(O)OR™, -C(O)NRY'R™ and -S(0),NR™ CORP', wherein any (Cs-C)carbocycle, 6-
12 membered aryl, 5-12 membered heteroaryl and 3-12 membered heterocycle of Z"%is

optionally substituted with one or more (e.g., 1, 2, 3,4 or 5) Z"orz" groups;

Peticdo 870250110014, de 01/12/2025, pég. 58/886



WO 2014/134566 PCT/US2014/019663

each Z'°is independently selected from (C;-Cg)alkyl, (C,-Cg)alkenyl and (C,-Cg)alkynyl,
wherein any (C;-Cg)alkyl, (C,-Cg)alkenyl and (C,-Cg)alkynyl of Z" s optionally substituted
with one or more (e.g., 1, 2, 3,4 or 5) zk groups;

each Z' is independently selected from (Cs-Cy)carbocycle, phenyl, 5-6 membered
monocyclic-heteroaryl, 3-7 membered heterocycle, halogen, -CN, —OR“Z, -OC(O)RP 2,
-OC(O)NR*R™, -SR™, -S(O)R™, -S(0),0H, -S(0)2R™, -S(0),NR*R"”, -NR*R", -NRCOR",
-NR™CO,R”, -NR™CONR¥R", -NR™S(0);R™, -NR™S(0),0R™, -NR™S(0,NR*R?, NO,,
-C(O)R™, -C(O)OR™, -C(O)NR¥R", halophenyl, 5-6 membered haloheteroaryl, 3-7 membered
haloheterocycle and (C;-Cg)heteroalkyl;

each Z'4is independently selected from (C;-Cg)alkyl, (C,-Cg)alkenyl, (C2-Cg)alkynyl and
(C1-Cg)haloalkyl;

each R" is independently selected from H, (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Cg)alkynyl,
(C5-Cy)carbocycle, 3-7 membered heterocycle, 5-6 membered monocyclic-heteroaryl and
phenyl, wherein any (Cs-C;)carbocycle, 3-7 membered heterocycle, 5-6 membered monocyclic-
heteroaryl and phenyl of R™ is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) z'"
or Z' groups, and wherein any (C;-Cg)alkyl, (C,-Cg)alkenyl and (C,-Cg)alkynyl of R™ is
optionally substituted with one or more (e.g., 1, 2, 3,4 or 5) z'" groups;

each RP! is independently selected from (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Cg)alkynyl,
(Cs-Cy)carbocycle, 3-7 membered heterocycle, 5-6 membered monocyclic-heteroaryl and
phenyl, wherein any (Cs-C;)carbocycle, 3-7 membered heterocycle, 5-6 membered monocyclic-
heteroaryl and phenyl of RP s optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) z'"
or Z' groups, and wherein any (C;-Cg)alkyl, (C,-Cg)alkenyl and (C,-Cg)alkynyl of RP' is
optionally substituted with one or more (e.g., 1, 2, 3,4 or 5) z'" groups;

R and R™ are each independently selected from H, (C;-Cg)alkyl, (C,-Cg)alkenyl, (Cs-
Cg)alkynyl, (Cs-Cy)carbocycle, 3-7 membered heterocycle, 5-6 membered monocyclic-
heteroaryl and phenyl, wherein any (Cs-C;)carbocycle, 3-7 membered heterocycle, 5-6
membered monocyclic-heteroaryl and phenyl of R or R" is optionally substituted with one or
more (e.g., 1,2,3,40or5) z" or " groups, and wherein any (C;-Cg)alkyl, (C,-Cs)alkenyl and
(C,-Cyg)alkynyl of RY or R is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) zk
groups, or R* and R" together with the nitrogen to which they are attached form a 5, 6 or 7-
membered heterocycle, wherein the 5, 6 or 7-membered heterocycle is optionally substituted

with one or more (e.g., 1, 2, 3,4 or 5) 7! or 71 groups;
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each R™ is independently selected from H, (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Cg)alkynyl,
(Cs-Cy)carbocycle, 3-7 membered heterocycle, 5-6 membered monocyclic-heteroaryl, phenyl,
halophenyl, 5-6 membered monocyclic-haloheteroaryl, 3-7 membered haloheterocycle, (C;-
Cg)haloalkyl and (C;-Cg)heteroalkyl;

each R” is independently selected from (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Cg)alkynyl,
(Cs-Cy)carbocycle, 3-7 membered heterocycle, 5-6 membered monocyclic-heteroaryl, phenyl,
halophenyl, 5-6 membered monocyclic-haloheteroaryl, 3-7 membered haloheterocycle, (C;-
Cg)haloalkyl and (C;-Cg)heteroalkyl;

R% and R™ are each independently selected from H, (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-
Cs)alkynyl, (Cs-Cy)carbocycle, 3-7 membered heterocycle, 5-6 membered monocyclic-
heteroaryl, phenyl, halophenyl, 5-6 membered monocyclic-haloheteroaryl, 3-7 membered
haloheterocycle, (C;-Cg)haloalkyl and (C;-Cg)heteroalkyl, or R%and R? together with the
nitrogen to which they are attached form a 5, 6 or 7-membered heterocycle;

7% is selected from (C,-Cy)alkenyl, (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered
C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, -C(O)R™ and -C(O)NR¥R",
wherein any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl and 3-12 membered C-
linked-heterocycle of Z* is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z* or
Z* groups, and wherein any (C,-Cg)alkenyl and (C,-Cg)alkynyl of Z*is optionally substituted
with one or more (e.g.,1, 2, 3, 4, or 5) 7 groups;

each Z** is independently selected from (C3-Cy)carbocycle, 6-12 membered aryl, 5-12
membered heteroaryl, 3-12 membered heterocycle, halogen, -CN, —OR“4, -OC(O)R? 4,
-OC(O)NR¥'R™, -SR™, -S(O)R™, -S(0),0H, -S(0),R™, -S(0),NR*R™, -NR*'R™, -NR™COR™,
-NR™CO,R™, -NR™CONR¥R™, -NR™S(0),R™, -NR™S(0),0R™, -NR™S(0),NR*'R" NO,,
-C(O)R™, -C(O)OR™ and -C(O)NR¥'R™, wherein any (C3-C7)carbocycle, 6-12 membered aryl,
5-12 membered heteroaryl and 3-12 membered heterocycle of Z* is optionally substituted with
one or more (e.g., 1,2,3,4 or5) 7 or 7% groups;

each 7% is independently selected from (C;-Cy)alkyl, (C;-Cy)heteroalkyl and (C;-
Cyhaloalkyl;

each Z* is independently selected from halogen, -CN, -OR™, -OC(O)R,
-OC(O)NR¥'R™, -SR™, -S(O)R™, -S(0),0H, -S(0),R™, -S(0),NR*R™, -NR*'R™, -NR™COR™,
-NR™CO,R™, -NR™CONR¥R™, -NR™S(0),R™, -NR™S(0),0R™, -NR™S(0),NR*'R" NO,,
-C(O)R™, -C(0)OR™ and -C(O)NR*'R™;
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each R™is independently selected from H, (C;-Cy)alkyl, (C,-Cy)alkenyl,
(Cs-Cy)carbocycle, 3-12 membered heterocycle, 5-12 membered heteroaryl and 6-12 membered
aryl, wherein any (Csz-C7)carbocycle, 3-12 membered heterocycle, 5-12 membered heteroaryl
and 6-12 membered aryl of R™ is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5)
7% or Z* groups, and wherein any (C;-Cy)alkyl, (C,-Cs)alkenyl and (C,-Cy)alkynyl of R™ is
optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z** groups;

R% and R are each independently selected from H, (C;-Cy)alkyl, (C,-Cy)alkenyl,
(C3-Cy)carbocycle, 3-12 membered heterocycle, 5-12 membered heteroaryl and 6-12 membered
aryl, wherein any (Cs-Cy)carbocycle, 3-12 membered heterocycle, 5-12 membered heteroaryl
and 6-12 membered aryl of R or R is optionally substituted with one or more (e.g., 1, 2, 3, 4
or 5) Z*® or Z* groups, and wherein any (C;-Cy)alkyl and (C»-Cy)alkenyl of R% or R” is
optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z** groups, or R and R" together
with the nitrogen to which they are attached form a heterocycle or heteroaryl, wherein the
heterocycle or heteroaryl is optionally substituted with one or more (e.g., 1, 2, 3,4 or 5) 7% or
Z°¢ groups;

each R™ is independently selected from H, (C;-Cy4)alkyl, (C2-Cg)alkenyl, (C,-Cg)alkynyl,
(C1-Cyhaloalkyl and (C;-Cy)heteroalkyl;

each R™ is independently selected from (C;-Cg)alkyl, (C,-Cy)alkenyl, (C,-Cy)alkynyl,
(C1-Cy)haloalkyl and (C;-Cs)heteroalkyl;

R% and R™ are each independently selected from H, (C;-Cy)alkyl, (C2-Cy)alkenyl, (Cs-
Cyalkynyl, (C;-Cy)haloalkyl and (C;-Cy)heteroalkyl;

each Z° is independently selected from halogen, (C;-Cy)alkyl, -OH, -CN, (C;-
Cyheteroalkyl and (C;-Cy)haloalkyl;

each Z* is independently selected from (C;-Cg)alkyl, (C,-Cg)alkenyl, (C2-Cg)alkynyl,
(C5-Cy)carbocycle, halogen, -CN, -OR™, -OC(O)R?’, -OC(O)NR¥R", -SR™, -S(O)R™,
-S(0),0H, -S(0),R", -S(0),NR¥R", -NR¥R", -NR"COR”, -NRCO,R"’, -NR"”CONR*R”,
-NR™S(0):R™, -NR™S(0$,0R”, -NR™S(0),NR*R", NO,, -C(O)R™, -C(O)OR™ and
-C(O)NR®R", wherein any (C3-C7)carbocycle, of Z* is optionally substituted with one or more
(e.g.,1,2,3,40r5) 74 or 7 groups, and wherein any (C;-Cg)alkyl, (C,-Cg)alkenyl and (C,-
Cg)alkynyl of Z" is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z* groups;

each Z* is independently selected from halogen, -CN, -OR™, -OC(O)R"®,
-OC(O)NR*R™, -SR", -S(O)R™, -S(0),0H, -S(0):R™, -S(0),NR*R", -NR*R", -NR"COR",
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-NR™CO,R", -NR™CONR¥R", -NR"*S(0),R", -NR"*S(0),0R™, -NR™’S(0),NR*R", NO,,
-C(O)R™, -C(0)OR™ and -C(O)NR™R™;

each Z* is independently selected from (C;-Cy)alkyl, (C,-Cy)alkenyl (C,-Cy)alkynyl and
(C1-Cy)haloalkyl;

each R is independently selected from H, (C;-Cy4)alkyl, (C;-Cy)haloalkyl, (C;-
Cyheteroalkyl, (C,-Cy)alkenyl and (Cz-Cy)alkynyl;

each R™ is independently selected from (C;-Cy)alkyl, (C;-Cy)haloalkyl, (C;-
Cyheteroalkyl, (C,-Cy)alkenyl and (C,-Cy)alkynyl;

R% and R® are each independently selected from H, (C;-Cy)alkyl, (C;-Cy)haloalkyl, (C;-
Cyheteroalkyl, (C,-Cy)alkenyl and (Cz-Cy)alkynyl;

each R" is independently selected from H, (C;-Cy)alkyl, (C;-Cs)haloalkyl, (C;-
Cyheteroalkyl, (C,-Cy)alkenyl and (C,-Cy)alkynyl;

each R™ is independently selected from (C;-Cj)alkyl, (C;-Cy)haloalkyl, (C;-
Cyheteroalkyl, (C,-Cy)alkenyl and (C,-Cy)alkynyl;

R and R™ are each independently selected from H, (C;-Cy)alkyl, (C;-Cy)haloalkyl, (C;-
Cyheteroalkyl, (C,-Cy)alkenyl and (Cz-Cy)alkynyl;

each 77 is independently selected from (C;-C¢)alkyl, halogen, -CN and —OR“7,
wherein any (C;-Cg)alkyl of 7 is optionally substituted with one or more (e.g., 1,2, 3, 4 or 5)
halogen; and

each R" is independently selected from H, (C;-Cs)alkyl, (C;-Cs)haloalkyl and
(C3-Cy)carbocycle;

or a pharmaceutically acceptable salt thereof.
[0007] One embodiment provides a pharmaceutical composition comprising a compound of
formula I or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier. Another embodiment provides a pharmaceutical composition comprising a compound as
detailed herein, including a compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, IIL, IlIa,
IIIb, lc, I11d, Ille, IIIf, IIIg, ITh, 111, I}, and Illk, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.
[0008] One embodiment provides a pharmaceutical composition comprising a compound of
formula I or a pharmaceutically acceptable salt thereof; and an additional therapeutic agent,
wherein the additional therapeutic agent is an HIV protease inhibiting compound, an HIV non-

nucleoside inhibitor of reverse transcriptase, an HIV nucleoside inhibitor of reverse
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transcriptase, an HIV nucleotide inhibitor of reverse transcriptase, an HIV integrase inhibitor, a
gp41 inhibitor, a CXCR4 inhibitor, a gp120 inhibitor, a CCRS inhibitor, a capsid polymerization
inhibitor, or a non-catalytic site HIV integrase inhibitor and combinations thereof. Another
embodiment provides a pharmaceutical composition comprising a compound of anty one of
formulas I, Ia, Ib, Ic, 1d, Ie, If, Ig, 111, II1a, IIIb, Illc, IlId, Ille, IIIf, I1Ig, I1Ih, IITi, 11}, and IIIk, or
a pharmaceutically acceptable salt thereof; and an additional therapeutic agent, wherein the
additional therapeutic agent is an HIV protease inhibiting compound, an HIV non-nucleoside
inhibitor of reverse transcriptase, an HIV nucleoside inhibitor of reverse transcriptase, an HIV
nucleotide inhibitor of reverse transcriptase, an HIV integrase inhibitor, a gp41 inhibitor, a
CXCR4 inhibitor, a gp120 inhibitor, a CCRS inhibitor, a capsid polymerization inhibitor, or a
non-catalytic site HIV integrase inhibitor and combinations thereof.

[0009] One embodiment provides a method for treating a Retroviridae viral infection (e.g., an
HIV viral infection) in a mammal (e.g., a human), comprising administering a compound of
formula I, or a pharmaceutically acceptable salt thereof, to the mammal. Another embodiment
provides a method for treating a Retroviridae viral infection (e.g., an HIV viral infection) in a
mammal (e.g., a human), comprising administering a compound as detailed herein, including a
compound of any one of formulas I, Ia, Ib, Ic, 1d, Ie, If, Ig, III, IlIa, I1Ib, Illc, I11d, IIle, IIIf, IIIg,
[IIh, II1i, [}, and IIIk, or a pharmaceutically acceptable salt thereof, to the mammal. Another
embodiment provides a method for treating a HIV infection in a patient in need thereof
comprising administering a therapeutically effective amount of a compound as detailed herein,
or a pharmaceutically acceptable salt thereof, to the patient.

[0010] One embodiment provides a method for inhibiting the proliferation of the HIV virus,
treating AIDS or delaying the onset of AIDS or ARC symptoms in a mammal (e.g., a human),
comprising administering a compound of formula I, or a pharmaceutically acceptable salt
thereof, to the mammal. Another embodiment provides a method for inhibiting the proliferation
of the HIV virus, treating AIDS or delaying the onset of AIDS or ARC symptoms in a mammal
(e.g., a human), comprising administering a compound as detailed herein, including a compound
of any one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, III, IlIa, I1Ib, IIlc, I11d, Ille, IIIf, IIIg, IITh, IIIi,
I1Ij, and ITIk, or a pharmaceutically acceptable salt thereof, to the mammal.

[0011] One embodiment provides a method for treating an HIV infection in a mammal (e.g., a
human), comprising administering a compound of formula I, or a pharmaceutically acceptable

salt thereof, to the mammal. Another embodiment provides a method for treating an HIV
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infection in a mammal (e.g., a human), comprising administering a compound as detailed herein,
including a compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, I11, Illa, IIb, Illc, IIId,
Ile, I1If, g, ITh, IIi, IIIj, and Ik, or a pharmaceutically acceptable salt thereof, to the
mammal.

[0012] One embodiment provides a method for treating an HIV infection in a mammal (e.g., a
human), comprising administering to the mammal in need thereof a therapeutically effective
amount of a compound of formula I, or a pharmaceutically acceptable salt thereof, in
combination with a therapeutically effective amount of one or more additional therapeutic agents
selected from the group consisting of HIV protease inhibiting compounds, HIV non-nucleoside
inhibitors of reverse transcriptase, HIV nucleoside inhibitors of reverse transcriptase, HIV
nucleotide inhibitors of reverse transcriptase, HIV integrase inhibitors, gp41 inhibitors, CXCR4
inhibitors, gp120 inhibitors, CCRS inhibitors, capsid polymerization inhibitors, and other drugs
for treating HIV, and combinations thereof. Another embodiment provides a method for treating
an HIV infection in a mammal (e.g., a human), comprising administering to the mammal in need
thereof a therapeutically effective amount of a compound of any one of formulas I, Ia, Ib, Ic, 1d,
Ie, If, Ig, 111, [a, b, Illc, I1Id, Ille, IIIf, ITIg, IITh, I11i, I1Ij, and 111k, or a pharmaceutically
acceptable salt thereof, in combination with a therapeutically effective amount of one or more
additional therapeutic agents selected from the group consisting of HIV protease inhibiting
compounds, HIV non-nucleoside inhibitors of reverse transcriptase, HIV nucleoside inhibitors of
reverse transcriptase, HIV nucleotide inhibitors of reverse transcriptase, HIV integrase
inhibitors, gp41 inhibitors, CXCR4 inhibitors, gp120 inhibitors, CCRS inhibitors, capsid
polymerization inhibitors, and other drugs for treating HIV, and combinations thereof. Another
embodiment provides a method for treating an HIV infection in a patient in need thereof
comprising administering to the patient a therapeutically effective amount of a compound as
described herein, or a pharmaceutically acceptable salt thereof, in combination with a
therapeutically effective amount of an additional therapeutic agent, wherein the additional
therapeutic agent is an HIV protease inhibiting compound, an HIV non-nucleoside inhibitor of
reverse transcriptase, an HIV nucleoside inhibitor of reverse transcriptase, an HIV nucleotide
inhibitor of reverse transcriptase, an HIV integrase inhibitor, a gp41 inhibitor, a CXCR4
inhibitor, a gp120 inhibitor, a CCRS inhibitor, a capsid polymerization inhibitor, or a non-

catalytic site HIV integrase site inhibitor and combinations thereof.
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[0013] One embodiment provides a method for treating an HIV infection in a mammal (e.g., a
human), comprising administering to the mammal in need thereof a therapeutically effective
amount of a compound of formula I, or a pharmaceutically acceptable salt thereof, in
combination with a therapeutically effective amount of one or more additional therapeutic agents
selected from the group consisting of HIV protease inhibiting compounds, HIV non-nucleoside
inhibitors of reverse transcriptase, HIV nucleoside inhibitors of reverse transcriptase, HIV
nucleotide inhibitors of reverse transcriptase, HIV integrase inhibitors, gp41 inhibitors, CXCR4
inhibitors, gp120 inhibitors, CCRS inhibitors, capsid polymerization inhibitors, and non-catalytic
site HIV integrase inhibitors, and combinations thereof. Another embodiment provides a
method for treating an HIV infection in a mammal (e.g., a human), comprising administering to
the mammal in need thereof a therapeutically effective amount of a compound as detailed herein,
including a compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, I11, Illa, IIb, Illc, IIId,
Ile, IIIf, [Ig, ITh, IIi, IIIj, and I1lk, or a pharmaceutically acceptable salt thereof, in
combination with a therapeutically effective amount of one or more additional therapeutic agents
selected from the group consisting of HIV protease inhibiting compounds, HIV non-nucleoside
inhibitors of reverse transcriptase, HIV nucleoside inhibitors of reverse transcriptase, HIV
nucleotide inhibitors of reverse transcriptase, HIV integrase inhibitors, gp41 inhibitors, CXCR4
inhibitors, gp120 inhibitors, CCRS inhibitors, capsid polymerization inhibitors, and non-catalytic
site HIV integrase inhibitors, and combinations thereof.

[0014] One embodiment provides a compound of formula I, or a pharmaceutically acceptable
salt thereof for use in medical therapy (e.g., for use in treating a Retroviridae viral infection
(e.g., an HIV viral infection) or the proliferation of the HIV virus or AIDS or delaying the onset
of AIDS or ARC symptoms in a mammal (e.g., a human)). Another embodiment provides a
compound as detailed herein, including a compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If,
Ig, 111, IIa, IIIb, [lc, II1d, Ile, I11If, IIIg, IlIh, IITi, I1Ij, and IIIk, or a pharmaceutically acceptable
salt thereof, for use in medical therapy (e.g., for use in treating a Retroviridae viral infection
(e.g., an HIV viral infection) or the proliferation of the HIV virus or AIDS or delaying the onset
of AIDS or ARC symptoms in a mammal (e.g., a human)).

[0015] One embodiment provides a compound of formula I, or a pharmaceutically acceptable
salt thereof for use in the manufacture of a medicament for treating a Retroviridae viral infection
(e.g., an HIV viral infection) or the proliferation of the HIV virus or AIDS or delaying the onset

of AIDS or ARC symptoms in a mammal (e.g., a human). Another embodiment provides a
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compound as detailed herein, including a compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If,
Ig, 111, IIa, IIIb, [lc, II1d, Ile, I11If, IIIg, IlIh, IITi, I1Ij, and IIIk, or a pharmaceutically acceptable
salt thereof, for use in the manufacture of a medicament for treating a Retroviridae viral
infection (e.g., an HIV viral infection) or the proliferation of the HIV virus or AIDS or delaying
the onset of AIDS or ARC symptoms in a mammal (e.g., a human).

[0016] One embodiment provides a compound of formula I, or a pharmaceutically acceptable
salt thereof, for use in the prophylactic or therapeutic treatment of the proliferation of a
Retroviridae virus, an HIV virus or AIDS or for use in the therapeutic treatment of delaying the
onset of AIDS or ARC symptoms. Another embodiment provides a compound as detailed
herein, including a compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, III, IIla, IIb, Illc,
111d, Ile, IIIf, IlIg, IIIh, IITi, I}, and IIIk, or a pharmaceutically acceptable salt thereof, for use
in the prophylactic or therapeutic treatment of the proliferation of a Retroviridae virus, an HIV
virus or AIDS or for use in the therapeutic treatment of delaying the onset of AIDS or ARC
Ssymptoms.

[0017] One embodiment provides a compound of formula I, or a pharmaceutically acceptable
salt thereof, for use in the prophylactic or therapeutic treatment of a Retroviridae virus infection
(e.g., an HIV virus infection). Another embodiment provides a compound as detailed herein,
including a compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, I11, Illa, IIb, Illc, IIId,
Ile, I1If, g, IIh, IIi, IIIj, and Ik, or a pharmaceutically acceptable salt thereof, for use in the
prophylactic or therapeutic treatment of a Retroviridae virus infection (e.g., an HIV virus
infection).

[0018] One embodiment provides the use of a compound of formula I, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament for a Retroviridae virus infection
(e.g., an HIV virus infection) in a mammal (e.g., a human). Another embodiment provides a
compound as detailed herein, including a compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If,
Ig, 111, IIa, IIIb, [lc, II1d, Ile, I11If, IIIg, IlIh, IITi, I1Ij, and IIIk, or a pharmaceutically acceptable
salt thereof, for the manufacture of a medicament for a Retroviridae virus infection (e.g., an HIV
virus infection) in a mammal (e.g., a human).

[0019] One embodiment provides processes and intermediates disclosed herein that are useful
for preparing compounds of formula I or salts thereof. Another embodiment provides processes

and intermediates disclosed herein that are useful for preparing compounds of any one of
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formulas I, Ia, Ib, Ic, 1d, Ie, If, Ig, 111, II1a, IIIb, Illc, IlId, Ille, IIIf, I1Ig, I1Ih, IITi, 11}, and IIIk, or
salts thereof.

[0020] Other embodiments, objects, features and advantages will be set forth in the detailed
description of the embodiments that follows, and in part will be apparent from the description, or
may be learned by practice, of the claimed invention. These objects and advantages will be
realized and attained by the processes and compositions particularly pointed out in the written
description and claims hereof. The foregoing Summary has been made with the understanding
that it is to be considered as a brief and general synopsis of some of the embodiments disclosed
herein, is provided solely for the benefit and convenience of the reader, and is not intended to
limit in any manner the scope, or range of equivalents, to which the appended claims are

lawfully entitled.
DETAILED DESCRIPTION

[0021] The description below is made with the understanding that the present disclosure is to
be considered as an exemplification of the claimed subject matter, and is not intended to limit
the appended claims to the specific embodiments illustrated. The headings used throughout this
disclosure are provided for convenience only and are not to be construed to limit the claims in
any way. Embodiments illustrated under any heading may be combined with embodiments
illustrated under any other heading.

Definitions

[0022] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art. A dash at the front or end
of a chemical group is a matter of convenience; chemical groups may be depicted with or
without one or more dashes without losing their ordinary meaning. A wavy line drawn through
a line in a structure indicates a point of attachment of a group. A dashed line indicates an
optional bond. A prefix such as “C,.,”” or (C,-C,) indicates that the following group has from u
to v carbon atoms. For example, “C.calkyl” indicates that the alkyl group has from 1 to 6
carbon atoms.

[0023] Unless stated otherwise, the following terms and phrases as used herein are intended to
have the following meanings:

[0024] When trade names are used herein, applicants intend to independently include the

tradename product and the active pharmaceutical ingredient(s) of the tradename product.
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[0025] “Alkyl” is a straight or branched saturated hydrocarbon. For example, an alkyl group
can have 1 to 8 carbon atoms (i.e., (C;-Cg)alkyl) or 1 to 6 carbon atoms (i.e., (C;-Cs alkyl) or 1
to 4 carbon atoms (i.e., (C;-Cy)alkyl). Examples of suitable alkyl groups include, but are not
limited to, methyl (Me, -CHj3), ethyl (Et, -CH,CH3), 1-propyl (n-Pr, n-propyl, -CH,CH,CH3), 2-
propyl (i-Pr, i-propyl, -CH(CH3),), 1-butyl (n-Bu, n-butyl, -CH,CH,CH,CH3), 2-methyl-1-
propyl (i-Bu, i-butyl, -CH>CH(CHj3)»), 2-butyl (s-Bu, s-butyl, -CH(CH3)CH>CH3), 2-methyl-2-
propyl (t-Bu, t-butyl, -C(CHjs)3), 1-pentyl (n-pentyl, -CH,CH,CH>CH,CHj3), 2-pentyl
(-CH(CH3)CH»CH,CH3), 3-pentyl (-CH(CH»CHj3),), 2-methyl-2-butyl (-C(CH3),CH,CHs),
3-methyl-2-butyl (-CH(CH;3)CH(CHj3),), 3-methyl-1-butyl (-CH,CH,CH(CHzs),), 2-methyl-1-
butyl (-CH,CH(CH3)CH>CH3), 1-hexyl (-CH,CH,CH,CH>CH>CH3), 2-hexyl
(-CH(CH3)CH2CH,CH>CH3), 3-hexyl (-CH(CH,>CH3)(CH>CH,CHj3)), 2-methyl-2-pentyl
(-C(CHj3),CH,CH>CHs), 3-methyl-2-pentyl (-CH(CH3)CH(CH3)CH>CHs), 4-methyl-2-pentyl
(-CH(CH3)CH,CH(CHj3),), 3-methyl-3-pentyl (-C(CH3)(CH2CHj3),), 2-methyl-3-pentyl (-
CH(CH,CH3)CH(CHs3),), 2,3-dimethyl-2-butyl (-C(CH3),CH(CHj3),), 3,3-dimethyl-2-butyl (-
CH(CHj5)C(CHjs)s, and octyl (-(CH»)7CH3),

[0026] “Alkenyl” is a straight or branched hydrocarbon with at least one carbon-carbon, sp
double bond. For example, an alkenyl group can have 2 to § carbon atoms (i.e., C,-Cg alkenyl),
or 2 to 6 carbon atoms (i.e., C,-Cs alkenyl). Examples of suitable alkenyl groups include, but
are not limited to, ethylene or vinyl (-CH=CH>), allyl (-CH>,CH=CH>) and 5-hexenyl
(-CH,CH,CH,CH,CH=CH,).

[0027] “Alkynyl” is a straight or branched hydrocarbon with at least one carbon-carbon, sp
triple bond. For example, an alkynyl group can have 2 to 8 carbon atoms (i.e., C,-Cg alkyne,) or
2 to 6 carbon atoms (i.e., C,-Cg alkynyl). Examples of suitable alkynyl groups include, but are
not limited to, acetylenic (-C=CH), propargyl (-CH,C=CH), and the like.

[0028] The term “halo” or “halogen™ as used herein refers to fluoro, chloro, bromo and iodo.
[0029] The term “haloalkyl” as used herein refers to an alkyl as defined herein, wherein one or
more hydrogen atoms of the alkyl are each independently replaced by a halo substituent. For
example, (C;-Ce)haloalkyl is a (C;-Cg)alkyl wherein one or more of the hydrogen atoms of the
(C1-Ce)alkyl have been replaced by a halo substituent. Examples of haloalkyls include but are
not limited to fluoromethyl, fluorochloromethyl, difluoromethyl, difluorochloromethyl,

trifluoromethyl, 1,1,1, trifluoroethyl and pentafluoroethyl.
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[0030] The term “heteroalkyl” as used herein refers to an alkyl as defined herein, wherein one
or more of the carbon atoms of the alkyl are replaced by an O, S, or NRY, (or if the carbon atom
being replaced is a terminal carbon with an OH, SH or N(R"),) wherein each R? is independently
H or (C;-Cg)alkyl. For example, (C;-Cs)heteroalkyl includes a heteroalkyl of one to eight
carbons and one or more heteroatoms (e.g., O, S, NR?, OH, SH or N(R"),). Thus, for example, a
Ci heteroalkyl encompasses, e.g., -CH>-NH,. Examples of heteroalkyls include but are not
limited to methoxymethyl, ethoxymethyl, methoxy, 2-hydroxyethyl and N,N’-
dimethylpropylamine.

[0031] The term “aryl” as used herein refers to a single all carbon aromatic ring or a multiple
condensed all carbon ring system wherein at least one of the rings is aromatic. For example, in
certain embodiments, an aryl group has 6 to 20 carbon atoms, 6 to 14 carbon atoms, or 6 to 12
carbon atoms. Aryl includes a phenyl radical. Aryl also includes multiple condensed ring
systems (e.g., ring systems comprising 2, 3 or 4 rings) having about 9 to 20 carbon atoms in
which at least one ring is aromatic and wherein the other rings may be aromatic or not aromatic
(i.e., carbocycle). Such multiple condensed ring systems are optionally substituted with one or
more (e.g., 1, 2 or 3) oxo groups on any carbocycle portion of the multiple condensed ring
system. The rings of the multiple condensed ring system can be connected to each other via
fused, spiro and bridged bonds when allowed by valency requirements. It is to be understood
that the point of attachment of a multiple condensed ring system, as defined above, can be at any
position of the ring system including an aromatic or a carbocycle portion of the ring. It is also to
be understood that when reference is made to a certain atom-range membered aryl (e.g., 6-12
membered aryl), the atom range is for the total ring atoms of the aryl. For example, a 6-
membered aryl would include phenyl and a 10-membered aryl would include naphthyl and 1, 2,
3, 4-tetrahydronaphthyl. Non-limiting examples of aryl groups include, but are not limited to,
phenyl, indenyl, naphthyl, 1, 2, 3, 4-tetrahydronaphthyl, anthracenyl, and the like.

[0032] The term “heteroaryl” as used herein refers to a single aromatic ring that has at least
one atom other than carbon in the ring, wherein the atom is selected from the group consisting of
oxygen, nitrogen and sulfur; “heteroaryl” also includes multiple condensed ring systems that
have at least one such aromatic ring, which multiple condensed ring systems are further
described below. Thus, “heteroaryl” includes single aromatic rings of from about 1 to 6 carbon
atoms and about 1-4 heteroatoms selected from the group consisting of oxygen, nitrogen and

sulfur. The sulfur and nitrogen atoms may also be present in an oxidized form provided the ring
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is aromatic. Exemplary heteroaryl ring systems include but are not limited to pyridyl,
pyrimidinyl, oxazolyl or furyl. “Heteroaryl” also includes multiple condensed ring systems
(e.g., ring systems comprising 2, 3 or 4 rings) wherein a heteroaryl group, as defined above, is
condensed with one or more rings selected from heteroaryls (to form for example 1,8-
naphthyridinyl), heterocycles, (to form for example 1,2,3,4-tetrahydro-1,8-naphthyridinyl),
carbocycles (to form for example 5,6,7,8-tetrahydroquinolyl) and aryls (to form for example
indazolyl) to form the multiple condensed ring system. Thus, a heteroaryl (a single aromatic
ring or multiple condensed ring system) has about 1-20 carbon atoms and about 1-6 heteroatoms
within the heteroaryl ring. Such multiple condensed ring systems may be optionally substituted
with one or more (e.g., 1, 2, 3 or 4) oxo groups on the carbocycle or heterocycle portions of the
condensed ring. The rings of the multiple condensed ring system can be connected to each other
via fused, spiro and bridged bonds when allowed by valency requirements. It is to be
understood that the individual rings of the multiple condensed ring system may be connected in
any order relative to one another. It is also to be understood that the point of attachment of a
multiple condensed ring system (as defined above for a heteroaryl) can be at any position of the
multiple condensed ring system including a heteroaryl, heterocycle, aryl or carbocycle portion of
the multiple condensed ring system. It is also to be understood that the point of attachment for a
heteroaryl or heteroaryl multiple condensed ring system can be at any suitable atom of the
heteroaryl or heteroaryl multiple condensed ring system including a carbon atom and a
heteroatom (e.g., a nitrogen). It also to be understood that when a reference is made to a certain
atom-range membered heteroaryl (e.g., a 5-14 membered heteroaryl), the atom range is for the
total ring atoms of the heteroaryl and includes carbon atoms and heteroatoms. For example, a 5-
membered heteroaryl would include a thiazolyl and a 10-membered heteroaryl would include a
quinolinyl. Exemplary heteroaryls include but are not limited to pyridyl, pyrrolyl, pyrazinyl,
pyrimidinyl, pyridazinyl, pyrazolyl, thienyl, indolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
furyl, oxadiazolyl, thiadiazolyl, quinolyl, isoquinolyl, benzothiazolyl, benzoxazolyl, indazolyl,
quinoxalyl, quinazolyl, 5,6,7,8-tetrahydroisoquinolinyl benzofuranyl, benzimidazolyl,
thianaphthenyl, pyrrolo[2,3-b]pyridinyl, quinazolinyl-4(3H)-one, triazolyl, 4,5,6,7-tetrahydro-
1H-indazole and 3b,4,4a,5-tetrahydro-1H-cyclopropa[3,4]cyclopenta[ 1,2-c]pyrazole.

[0033] The term “C-linked-heteroaryl” (carbon-linked heteroaryl) as used herein refers to a

heteroaryl that is linked at a carbon atom of the heteroaryl to the remainder of the compound of
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formula I (e.g., a C-linked-heteroaryl of Z* bonded to the A ring of formula I through a carbon
atom of the C-linked-heteroaryl).

[0034] The term “heterocyclyl” or “heterocycle” as used herein refers to a single saturated or
partially unsaturated ring that has at least one atom other than carbon in the ring, wherein the
atom is selected from the group consisting of oxygen, nitrogen and sulfur; the term also includes
multiple condensed ring systems that have at least one such saturated or partially unsaturated
ring, which multiple condensed ring systems are further described below. Thus, the term
includes single saturated or partially unsaturated rings (e.g., 3, 4, 5, 6 or 7-membered rings) from
about 1 to 6 carbon atoms and from about 1 to 3 heteroatoms selected from the group consisting
of oxygen, nitrogen and sulfur in the ring. The ring may be substituted with one or more (e.g., 1,
2 or 3) oxo groups and the sulfur and nitrogen atoms may also be present in their oxidized forms.
Exemplary heterocycles include but are not limited to azetidinyl, tetrahydrofuranyl and
piperidinyl. The term “heterocycle” also includes multiple condensed ring systems (e.g., ring
systems comprising 2, 3 or 4 rings) wherein a single heterocycle ring (as defined above) can be
condensed with one or more groups selected from heterocycles (to form for example a 1,8-
decahydronapthyridinyl ), carbocycles (to form for example a decahydroquinolyl) and aryls to
form the multiple condensed ring system. Thus, a heterocycle (a single saturated or single
partially unsaturated ring or multiple condensed ring system) has about 2-20 carbon atoms and
1-6 heteroatoms within the heterocycle ring. Such multiple condensed ring systems may be
optionally substituted with one or more (e.g., 1, 2, 3 or 4) oxo groups on the carbocycle or
heterocycle portions of the multiple condensed ring. The rings of the multiple condensed ring
system can be connected to each other via fused, spiro and bridged bonds when allowed by
valency requirements. It is to be understood that the individual rings of the multiple condensed
ring system may be connected in any order relative to one another. It is also to be understood
that the point of attachment of a multiple condensed ring system (as defined above for a
heterocycle) can be at any position of the multiple condensed ring system including a
heterocycle, aryl and carbocycle portion of the ring. It is also to be understood that the point of
attachment for a heterocycle or heterocycle multiple condensed ring system can be at any
suitable atom of the heterocycle or heterocycle multiple condensed ring system including a
carbon atom and a heteroatom (e.g., a nitrogen). It is also to be understood that when reference
is made to a certain atom-range membered heterocycle (e.g., a 3-14 membered heterocycle), the

atom range is for the total ring atoms of the heterocycle and includes carbon atoms and
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heteroatoms. For example, a 3-membered heterocycle would include an aziridinyl and a 10-
membered heterocycle would include a 1,2,3,4- tetrahydroquinolyl. Exemplary heterocycles
include, but are not limited to aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, homopiperidinyl,
morpholinyl, thiomorpholinyl, piperazinyl, tetrahydrofuranyl, dihydrooxazolyl,
tetrahydropyranyl, tetrahydrothiopyranyl, 1,2,3,4- tetrahydroquinolyl, benzoxazinyl,
dihydrooxazolyl, chromanyl, 1,2-dihydropyridinyl, 2,3-dihydrobenzofuranyl, 1,3-benzodioxolyl,
1,4-benzodioxanyl, spiro[cyclopropane-1,1'-isoindolinyl]-3'-one, isoindolinyl-1-one, 2-oxa-6-
azaspiro[3.3]heptanyl, imidazolidin-2-one and pyrrolidin-2-one.

[0035] The term “C-linked-heterocycle” (carbon-linked heterocycle) as used herein refers to a
“heterocycle that is linked at a carbon atom of the heterocycle to the remainder of the compound
of formula I (e.g., a C-linked-heterocycle of Z* bonded to the A ring of formula I through a
carbon atom of the C-linked-heterocycle).

[0036] The term “carbocycle” or “carbocyclyl” refers to a single saturated (i.e., cycloalkyl) or
a single partially unsaturated (e.g., cycloalkenyl, cycloalkadienyl, etc.) all carbon ring having 3
to 7 carbon atoms (i.e., (C3-Cy)carbocycle). The term “carbocycle” or “carbocyclyl” also
includes multiple condensed, saturated and partially unsaturated all carbon ring systems (e.g.,
ring systems comprising 2, 3 or 4 carbocyclic rings). Accordingly, carbocycle includes
multicyclic carbocyles such as a bicyclic carbocycles (e.g., bicyclic carbocycles having about 6
to 12 carbon atoms such as bicyclo[3.1.0]hexane and bicyclo[2.1.1]hexane), and polycyclic
carbocycles (e.g tricyclic and tetracyclic carbocycles with up to about 20 carbon atoms). The
rings of the multiple condensed ring system can be connected to each other via fused, spiro and
bridged bonds when allowed by valency requirements. For example, multicyclic carbocyles can
be connected to each other via a single carbon atom to form a spiro connection (e.g.,
spiropentane, spiro[4,5]decane, etc), via two adjacent carbon atoms to form a fused connection
(e.g., carbocycles such as decahydronaphthalene, norsabinane, norcarane) or via two non-
adjacent carbon atoms to form a bridged connection (e.g., norbornane, bicyclo[2.2.2]octane, etc).
The “carbocycle” or “carbocyclyl” can also be optionally substituted with one or more (e.g., 1, 2
or 3) oxo groups. Non-limiting examples of monocyclic carbocycles include cyclopropyl,
cyclobutyl, cyclopentyl, 1-cyclopent-1-enyl, 1-cyclopent-2-enyl, 1-cyclopent-3-enyl, cyclohexyl,
I-cyclohex-1-enyl, 1-cyclohex-2-enyl and 1-cyclohex-3-enyl.

[0037] The term “halophenyl” as used herein refers to phenyl, wherein one or more (e.g., 1, 2,

3,4 or 5) hydrogen atoms of the phenyl are each replaced independently by a halo substituent.
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Examples of halophenyl include but are not limited to fluorophenyl, 2,3-dichlorophenyl, 3-
bromo-4-fluorophenyl and pentafluorophenyl.

[0038] The term “haloheteroaryl” as used herein refers to a heteroaryl, wherein one or more
(e.g., 1,2, 3,4 or5) hydrogen atoms of the heteroaryl are each replaced independently by a halo
substituent. Examples of haloheteroaryl include but are not limited to 2-fluorofuryl, 2,3-
dichloropyridinyl and §-chloro-3-fluoroquinolinyl.

[0039] The term “haloheterocycle” as used herein refers to a heterocycle, wherein one or more
(e.g., 1,2, 3,4 or5) hydrogen atoms of the heterocycle are each replaced independently by a
halo substituent. Examples of haloheteroaryl include but are not limited to 2-fluoropiperidinyl,
2-chloro-3-fluoropiperazinyl and 3-bromopyrrolidinyl.

[0040] One skilled in the art will recognize that substituents and other moieties of the
compounds of formula I should be selected in order to provide a compound which is sufficiently
stable to provide a pharmaceutically useful compound which can be formulated into an
acceptably stable pharmaceutical composition. Compounds of formula I which have such
stability are contemplated as falling within the scope of the present invention. Similarly, one
skilled in the art will recognize that substituents and other moieties of the compounds detailed
herein, including a compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, III, IIla, IIb, Illc,
111d, Mle, IIIf, IIg, IIIh, IITi, I}, and IIIk, or a pharmaceutically acceptable salt thereof, should
be selected in order to provide a compound which is sufficiently stable to provide a
pharmaceutically useful compound which can be formulated into an acceptably stable
pharmaceutical composition. Compounds as detailed herein which have such stability are
contemplated as falling within the scope of the present invention.

[0041] The modifier “about” used in connection with a quantity is inclusive of the stated value
and has the meaning dictated by the context (e.g., includes the degree of error associated with
measurement of the particular quantity). The word “about” may also be represented symbolically
by “~” in the context of a chemical measurement (e.g., ~ 50 mg or pH ~ 7).

[0042] The term “treatment” or “treating,” to the extent it relates to a disease or condition
includes preventing the disease or condition from occurring, inhibiting the disease or condition,
eliminating the disease or condition, and/or relieving one or more symptoms of the disease or
condition.

[0043] In one embodiment, “treatment” or “treating” include one or more of the following: a)

inhibiting the disease or condition (e.g., decreasing one or more symptoms resulting from the
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disease or condition, and/or diminishing the extent of the disease or condition); b) slowing or
arresting the development of one or more symptoms associated with the disease or condition
(e.g., stabilizing the disease or condition, delaying the worsening or progression of the disease or
condition); and c) relieving the disease or condition, €.g., causing the regression of clinical
symptoms, ameliorating the disease state, delaying the progression of the disease, increasing the
quality of life, and/or prolonging survival.

Stereoisomers

[0044] Stereochemical definitions and conventions used herein generally follow S. P. Parker,
Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill Book Company, New
York; and Eliel, E. and Wilen, S., Stereochemistry of Organic Compounds (1994) John Wiley &
Sons, Inc., New York.

[0045] The term “chiral” refers to molecules which have the property of non-
superimposability of the mirror image partner, while the term “achiral” refers to molecules
which are superimposable on their mirror image partner.

[0046] The term “stereoisomers” refers to compounds which have identical chemical
constitution, but differ with regard to the arrangement of the atoms or groups in space.

[0047] “Diastereomer” refers to a stereoisomer with two or more centers or axes of chirality
and whose molecules are not mirror images of one another. Diastereomers typically have
different physical properties, e.g., melting points, boiling points, spectral properties, and
reactivities. Mixtures of diastereomers may separate under high resolution analytical procedures
such as electrophoresis and chromatography.

[0048] “Enantiomers” refer to two stereoisomers of a compound which are non-
superimposable mirror images of one another.

[0049] The compounds disclosed herein may have chiral centers, e.g., chiral carbon atoms.
Such compounds thus include racemic mixtures of all stereoisomers, including enantiomers,
diastereomers, and atropisomers. In addition, the compounds disclosed herein include enriched
or resolved optical isomers at any or all asymmetric, chiral atoms. Similarly, compositions
disclosed herein also include racemic mixtures of all stereoisomers, including enantiomers,
diastereomers, and atropisomers of compounds disclosed herein. In addition, the compounds
and compositions disclosed herein include enriched or resolved optical isomers at any or all
asymmetric, chiral atoms. In other words, the chiral centers apparent from the depictions are

provided as the chiral isomers or racemic mixtures. Both racemic and diastereomeric mixtures,
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as well as the individual optical isomers isolated or synthesized, substantially free of their
enantiomeric or diastereomeric partners, are all within the scope of the invention. The racemic
mixtures can be separated into their individual, substantially optically pure isomers through
well-known techniques such as, for example, the separation of diastereomeric salts formed with
optically active adjuncts, e.g., acids or bases followed by conversion back to the optically active
substances. The desired optical isomer can also be synthesized by means of stereospecific
reactions, beginning with the appropriate stereoisomer of the desired starting material.

[0050] The invention includes any or all of the stereochemical forms, including any
enantiomeric or diastereomeric forms and geometric isomers of the compounds described, or
mixtures thereof. Unless stereochemistry is explicitly indicated in a chemical structure or name,
the structure or name is intended to embrace all possible stereoisomers, including geometric
isomers, of a compound depicted. Compositions comprising a compound of the invention are
also intended, such as a composition of substantially pure compound, including a specific
stereochemical form, including a specific geometric isomer, thereof. Compositions comprising a
mixture of compounds of the invention in any ratio are also embraced by the invention,
including mixtures of two or more stereochemical forms of a compound of the invention in any
ratio, such that racemic, non-racemic, enantio-enriched and scalemic mixtures of a compound
are embraced, or mixtures thereof.

[0051] It is to be understood that for compounds disclosed herein when a bond is drawn in a
non-stereochemical manner (e.g., flat) the atom to which the bond is attached includes all
stereochemical possibilities. It is also to be understood that when a bond is drawn in a
stereochemical manner (e.g., bold, bold-wedge, dashed or dashed-wedge) the atom to which the
stereochemical bond is attached has the stereochemistry as shown unless otherwise noted.
Accordingly, in one embodiment, a compound disclosed herein is greater than 50% a single
enantiomer. In another embodiment, a compound disclosed herein is at least 80% a single
enantiomer. In another embodiment, a compound disclosed herein is at least 90% a single
enantiomer. In another embodiment, a compound disclosed herein is at least 98% a single
enantiomer. In another embodiment, a compound disclosed herein is at least 99% a single
enantiomer. In another embodiment, a compound disclosed herein is greater than 50% a single
diastereomer. In another embodiment, a compound disclosed herein is at least 80% a single
diastereomer. In another embodiment, a compound disclosed herein is at least 90% a single

diastereomer. In another embodiment, a compound disclosed herein is at least 98% a single

24

Peticdo 870250110014, de 01/12/2025, pég. 75/886



WO 2014/134566 PCT/US2014/019663

diastereomer. In another embodiment, a compound disclosed herein is at least 99% a single
diastereomer.

[0052] Accordingly, in one embodiment, a composition disclosed herein is greater than 50% a
single enantiomer. In another embodiment, a composition disclosed herein is at least 80% a
single enantiomer. In another embodiment, a composition disclosed herein is at least 90% a
single enantiomer. In another embodiment, a composition disclosed herein is at least 98% a
single enantiomer. In another embodiment, a composition disclosed herein is at least 99% a
single enantiomer. In another embodiment, a composition disclosed herein is greater than 50% a
single diastereomer. In another embodiment, a composition disclosed herein is at least 80% a
single diastereomer. In another embodiment, a composition disclosed herein is at least 90% a
single diastereomer. In another embodiment, a composition disclosed herein is at least 98% a
single diastereomer. In another embodiment, a composition disclosed herein is at least 99% a
single diastereomer.

[0053] In certain embodiments, the compounds disclosed herein display atropisomerism
resulting from steric hindrance affecting the axial rotation rate around a single bond. In certain
circumstances, the resultant conformational isomers are observed as distinct entities by
characterization techniques such as NMR and HPLC. In certain embodiments, the compounds
disclosed herein exist as a mixture of atropisomers. The synthetic examples provided herein note
where such mixtures of atropisomers have been observed. However, the detection of
atropisomers is dependent on factors such as temperature, solvent, conditions of purification, and
timescale of spectroscopic technique. Characterization data presented herein may not represent
the equilibrium state depending on the conditions of purification, isolation, handling, solvents
used, and temperature.

Tautomers

[0054] The compounds disclosed herein can also exist as tautomeric isomers in certain cases.
Although only one delocalized resonance structure may be depicted, all such forms are
contemplated within the scope of the invention. For example, ene-amine tautomers can exist for
purine, pyrimidine, imidazole, guanidine, amidine, and tetrazole systems and all their possible
tautomeric forms are within the scope of the invention. Another non-limiting example includes
keto-enol tautomers of heteroaryls. Such tautomers are exemplified by T1/T1’, T2/T2’ and

T3/T3’. All such tautomeric forms are also within the scope of the invention.

25

Peticdo 870250110014, de 01/12/2025, pég. 76/886



WO 2014/134566 PCT/US2014/019663

T — L
O = OH

Y0 " oH 2
N N

T1 T1'

0 <]\| .OH
HN\n/NH
O

T3 T3'

Protecting Groups

[0055] “Protecting group” refers to a moiety of a compound that masks or alters the properties
of a functional group or the properties of the compound as a whole. Chemical protecting groups
and strategies for protection/deprotection are well known in the art. See e.g., Protective Groups

in Organic Chemistry, Theodora W. Greene, John Wiley & Sons, Inc., New York, 1991.

Protecting groups are often utilized to mask the reactivity of certain functional groups, to assist
in the efficiency of desired chemical reactions, e.g., making and breaking chemical bonds in an
ordered and planned fashion. Protection of functional groups of a compound alters other
physical properties besides the reactivity of the protected functional group, such as the polarity,
lipophilicity (hydrophobicity), and other properties which can be measured by common
analytical tools. Chemically protected intermediates may themselves be biologically active or
inactive.

Salts and Hydrates

[0056] “‘Pharmaceutically acceptable salt” refers to a salt of a compound that is
pharmaceutically acceptable and that possesses (or can be converted to a form that possesses)
the desired pharmacological activity of the parent compound. Pharmaceutically acceptable salts
are generally regarded as safe and suitable for use without undue toxicity, irritation, allergic
response, and the like, commensurate with a reasonable benefit/risk ratio. Examples of
“pharmaceutically acceptable salts” of the compounds disclosed herein include salts derived
from an appropriate base, such as an alkali metal (for example, sodium), an alkaline earth metal
(for example, magnesium), ammonium and NX," (wherein X is C;—Cy alkyl). Pharmaceutically
acceptable salts of a nitrogen atom or an amino group include for example salts of organic
carboxylic acids such as acetic, benzoic, camphorsulfonic, citric, glucoheptonic, gluconic, lactic,

fumaric, tartaric, maleic, malonic, malic, mandelic, isethionic, lactobionic, succinic, 2-
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napththalenesulfonic, oleic, palmitic, propionic, stearic, and trimethylacetic acids; organic
sulfonic acids, such as methanesulfonic, ethanesulfonic, benzenesulfonic and p-toluenesulfonic
acids; and inorganic acids, such as hydrochloric, hydrobromic, sulfuric, nitric, phosphoric and
sulfamic acids. Pharmaceutically acceptable salts of a compound of a hydroxy group include the
anion of said compound in combination with a suitable cation such as Na* and NX;" (wherein X
is independently selected from H or a C;—C, alkyl group). Pharmaceutically acceptable salts also
include salts formed when an acidic proton present in the parent compound is replaced by either
a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or coordinates
with an organic base such as diethanolamine, triethanolamine, N-methylglucamine and the like.
Also included in this definition are ammonium and substituted or quaternized ammonium salts.
Representative non-limiting lists of pharmaceutically acceptable salts can be found in S.M.
Berge et al., J. Pharma Sci., 66(1), 1-19 (1977), and Remington: The Science and Practice of
Pharmacy, R. Hendrickson, ed., 21st edition, Lippincott, Williams & Wilkins, Philadelphia, PA,
(2005), at p. 732, Table 38-5, both of which are hereby incorporated by reference herein.

[0057] For therapeutic use, salts of active ingredients of the compounds disclosed herein will
typically be pharmaceutically acceptable, i.e., they will be salts derived from a physiologically
acceptable acid or base. However, salts of acids or bases which are not pharmaceutically
acceptable may also find use, for example, in the preparation or purification of a compound of
formula I or another compound disclosed herein. All salts, whether or not derived from a
physiologically acceptable acid or base, are within the scope of the present invention.

[0058] Metal salts typically are prepared by reacting the metal hydroxide with a compound
disclosed herein. Examples of metal salts which are prepared in this way are salts containing
Li*, Na", and K*. A less soluble metal salt can be precipitated from the solution of a more
soluble salt by addition of the suitable metal compound.

[0059] In addition, salts may be formed from acid addition of certain organic and inorganic

acids, e.g., HCI, HBr, H»SO4, H3PO4 or organic sulfonic acids, to basic centers, such as

amines. Finally, it is to be understood that the compositions herein comprise compounds
disclosed herein in their un-ionized, as well as zwitterionic form, and combinations with
stoichiometric amounts of water as in hydrates.

[0060] Often crystallizations produce a solvate of the compound of the invention. As used
herein, the term “solvate” refers to an aggregate that comprises one or more molecules of a

compound of the invention with one or more molecules of solvent. The solvent may be water, in
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which case the solvate may be a hydrate. Alternatively, the solvent may be an organic solvent.
Thus, the compounds of the present invention may exist as a hydrate, including a monohydrate,
dihydrate, hemihydrate, sesquihydrate, trihydrate, tetrahydrate and the like, as well as the
corresponding solvated forms. The compound of the invention may be true solvates, while in
other cases, the compound of the invention may merely retain adventitious water or be a mixture
of water plus some adventitious solvent.

Isotopes

[0061] It is understood by one skilled in the art that this invention also includes any compound
claimed that may be enriched at any or all atoms above naturally occurring isotopic ratios with
one or more isotopes such as, but not limited to, deuterium (*H or D). As a non-limiting
example, in certain embodiments, a -CHjz group is replaced with -CDs.

[0062] Specific values listed below for radicals, substituents, and ranges in the embodiments
of the invention are for illustration only; they do not exclude other defined values or other values
within defined ranges for the radicals and substituents.

Compounds of formula L

[0063] A specific group of compounds of formula I are compounds of formula Ia.

R! R2
H
R3a N
3b
R o
Z1
e
N
A

Ia
or a pharmaceutically acceptable salt thereof.

[0064] Another specific group of compounds of formula I are compounds of formula Ib.

R! R?
H
%{N
o)
Z1
e
N
A
Ib

or a pharmaceutically acceptable thereof.
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[0065] Another specific group of compounds of formula I are compounds of formula Ic.

Rl R2
H
e
0]
Z1

’d
N

A

Ic
or a pharmaceutically acceptable thereof.
[0066] Another specific group of compounds of formula I are compounds of formula Id.
F\ N F

|
R!
H
NN
0

Z

or a pharmaceutically acceptable thereof.

[0067] Another specific group of compounds of formula I are compounds of formula Ie.
F F

Ie
or a pharmaceutically acceptable thereof.

[0068] Another specific group of compounds of formula I are compounds of formula If.
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or a pharmaceutically acceptable thereof.

[0069] Another specific group of compounds of formula I are compounds of formula Ig.
F

or a pharmaceutically acceptable thereof.
[0070] Specific values listed below are values for compounds of formula I as well as all
related formulas (e.g., formulas Ia, Ib, Ic, Id, Ie, If, Ig). It is to be understood that two or more
values may combined. Thus, it is to be understood that any variable for compounds of formula I
may be combined with any other variable for compounds of formula I the same as if each and
every combination of variables were specifically and individually listed. For example, it is
understood that any specific value of R' detailed herein for compounds of formula I may be
combined with any other specific value for one or more of the variables A, Zl, Rz, R* or R® the
same as if each and every combination were specifically and individually listed.
[0071] Specific values listed for compounds of formula I may apply equally to compounds of
formula III and all related formulas (e.g., formulas Ila, IIIb, I1lc, IIId, Ille, IIIf, IIg, I1Th, IIIi,
I1Ij, and I1lk) as applicable. For example, specific values for ring A of formula I may apply
equally to ring A of formula III provided that the ring A of formula III encompasses within its
scope the specific values. It is also understood that any combination of variables for
compounds of formula I may apply equally to compounds of formula III and all related formulas
(e.g., formulas IIla, I1Ib, Illc, II1d, Ille, IIIf, IIIg, IlIh, IITi, 11}, and IlIk) as applicable, the same
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as if each and every combination were specifically and individually listed. For example, specific
values for ring A and z! may apply equally to the A-Z! moeity of formula III provided that the
scope of the A-Z' moiety of formula IIT encompasses the specific value.

[0072] A specific group of compounds of formula I are compounds wherein each R*and R
is independently selected from H, halogen, (C;-Cs)alkyl, and (C;-Cs)haloalkyl.

[0073] A specific group of compounds of formula I are compounds wherein each R*and R
is independently selected from H, (C;-Cs)alkyl, and (C;-Cs)haloalkyl.

[0074] A specific group of compounds of formula I are compounds wherein each R*and R
is independently selected from H and (C;-Cs)alkyl.

[0075] A specific group of compounds of formula I are compounds wherein each R*and R
is independently selected from H, methyl and ethyl.

[0076] A specific group of compounds of formula I are compounds wherein each R*and R®
is independently selected from H and methyl.

[0077] A specific group of compounds of formula I are compounds wherein R* is H and R’ P is
(C1-Cs)alkyl.

[0078] A specific group of compounds of formula I are compounds wherein R* is H and R’ P is
methyl or ethyl.

[0079] A specific group of compounds of formula I are compounds wherein R* is H and R P is
methyl.

[0080] A specific value for R** and R*® is H.

[0081] A specific value for R is phenyl or a 5-membered monocyclic-heteroaryl, wherein any
phenyl or 5-membered monocyclic-heteroaryl of R? is optionally substituted with one or more
(e.g.,1,2,3,40r5) 7’ groups.

[0082] A specific value for R is phenyl or a 5-membered monocyclic-heteroaryl, wherein any
phenyl or 5-membered monocyclic-heteroaryl of R” is substituted with one or more (e.g., 1, 2, 3,
4ors)Z’ groups.

[0083] A specific value for R is phenyl optionally substituted with one or more (e.g., 1, 2, 3, 4
or5) 72’ groups.

[0084] A specific value for R?is phenyl substituted with one or more (e.g., 1, 2, 3,4 or 5) 7’
groups.

[0085] A specific value for Z7 is halogen.

[0086] A specific value for 77 is fluoro.
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[0087] A specific value for R?is 3,5-difluorophenyl.

[0088] A specific value for A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, wherein any
pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl of A is substituted with one z! group at the
position shown, one Z* group and optionally substituted with one or more (e.g., 1 or 2) Z°’
groups.

[0089] A specific value for A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, wherein any
pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl of A is substituted with one z! group at the
position shown and one Z* group.

[0090] A specific value for A is pyridinyl, wherein any pyridinyl of A is substituted with one
YA group at the position shown, one Z* group, and optionally substituted with one or more (e.g.,
1 or 2) Z* groups.

[0091] A specific value for A is pyridinyl, wherein any pyridinyl of A is substituted with one
z! group at the position shown and one Z group

[0092] A specific value for A is selected from:

s NV, V.V S wnnAnn
1
z! A 1 z
V4 ~—
NT NZ N/HA/ N)\(
and
\ N
2
72 N 73, gz N VAL zzJ\N s L )Y
Z3a ZZ Z3a

wherein each Z* is independently selected from H and Z°.

[0093] A specific value for A is selected from:

[VaVaVaV o) [VaVaVaV ol [VaVaVAV )
VA VA VA
NZ NZ N
)\ | and |
N
ZZ \ ZBa R 22 \N ZBa ZZ \
Z3a Z3a

wherein each Z* is independently selected from H and Z°.

[0094] A specific value for A is selected from:
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VAV oV, Vol
1
NZ “
and
Z3a \ Z3a
Z3a Z2

wherein each Z* is independently selected from H and Z°.

[0095] A specific value for A is:

ZBa

wherein each Z* is independently selected from H and Z°.

[0096] A specific value for A is:

[Fa%a%a %
Zl
/
|
ZZJ\N Z3a

wherein each Z* is independently selected from H and Z°.

[0097] A specific value for A is:

wherein each Z* is independently selected from H and Z’.

[0098] A specific value for Z** is H.
[0099] A specific value for Z' is selected from phenyl, 5-14 membered heteroaryl and 3-14

membered heterocycle, wherein any phenyl, 5-14 membered heteroaryl and 3-14 membered
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heterocycle of Z'is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z%orz'®
groups.

[0100] A specific value for Z' is selected from phenyl, 5-12 membered heteroaryl and 3-12
membered heterocycle, wherein any phenyl, 5-12 membered heteroaryl and 3-12 membered
heterocycle of Z'is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z%orz'®
groups.

[0101] A specific value for Z' is selected from phenyl, 5-14 membered heteroaryl and 3-14
membered heterocycle, wherein any phenyl, 5-14 membered heteroaryl and 3-14 membered
heterocycle of Z'is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) z" groups.
[0102] A specific value for Z' is selected from phenyl, 5-12 membered heteroaryl and 3-12
membered heterocycle, wherein any phenyl, 5-12 membered heteroaryl and 3-12 membered
heterocycle of Z'is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) z" groups.
[0103] A specific value for 7' is selected from phenyl, 5-6 membered monocyclic-heteroaryl,
8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered
tricyclic-heterocycle wherein any phenyl, 5-6 membered monocyclic-heteroaryl, 8§-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered tricyclic-
heterocycle of Z'is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z%orz'®
groups.

[0104] A specific value for Z' is selected from phenyl, 5-6 membered monocyclic-heteroaryl,
8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered
tricyclic-heterocycle wherein any phenyl, 5-6 membered monocyclic-heteroaryl, 8§-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered tricyclic-
heterocycle of Z'is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) z" groups.
[0105] A specific value for 7' is selected from phenyl, 5-6 membered monocyclic-heteroaryl,
8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered
tricyclic-heterocycle, wherein the 5-6 membered monocyclic-heteroaryl, §-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered tricyclic-
heterocycle have 1-11 carbon atoms and 1-5 heteroatoms in the ring system, and wherein any
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10
membered bicyclic-heterocycle and 9-12 membered tricyclic-heterocycle of Z'is optionally

substituted with one or more (e.g., 1, 2, 3, 4 or 5) 72 or 7! groups.
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[0106] A specific value for 7' is selected from phenyl, 5-6 membered monocyclic-heteroaryl,
8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered
tricyclic-heterocycle, wherein the 5-6 membered monocyclic-heteroaryl, §-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered tricyclic-
heterocycle have 1-11 carbon atoms and 1-5 heteroatoms in the ring system, and wherein any
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10
membered bicyclic-heterocycle and 9-12 membered tricyclic-heterocycle of Z'is optionally
substituted with one or more (e.g., 1, 2, 3, 4 or 5) zh groups.

[0107] A specific value for 7' is selected from phenyl, 5-6 membered monocyclic-heteroaryl,
8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered
tricyclic-heterocycle, wherein the 5-6 membered monocyclic-heteroaryl, §-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered tricyclic-
heterocycle have 4-11 carbon atoms and 1-3 heteroatoms in the ring system, and wherein any
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10
membered bicyclic-heterocycle and 9-12 membered tricyclic-heterocycle of Z'is optionally
substituted with one or more (e.g., 1, 2, 3, 4 or 5) 72 or 7! groups.

[0108] A specific value for Z' is selected from phenyl, 5-6 membered monocyclic-heteroaryl,
8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered
tricyclic-heterocycle, wherein the 5-6 membered monocyclic-heteroaryl, §-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 membered tricyclic-
heterocycle have 4-11 carbon atoms and 1-3 heteroatoms in the ring system, and wherein any
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10
membered bicyclic-heterocycle and 9-12 membered tricyclic-heterocycle of Z'is optionally
substituted with one or more (e.g., 1, 2, 3, 4 or 5) zh groups.

[0109] A specific value for Z' is selected from 8-10 membered bicyclic-heteroaryl and 8-10
membered bicyclic-heterocycle, wherein any from 8-10 membered bicyclic-heteroaryl and 8-10
membered bicyclic-heterocycle of Z'is optionally substituted with one or more Z%orz'®
groups.

[0110] A specific value for Z' is selected from 8-10 membered bicyclic-heteroaryl and 8-10
membered bicyclic-heterocycle, wherein any from 8-10 membered bicyclic-heteroaryl and 8-10

membered bicyclic-heterocycle of Z'is optionally substituted with one or more z" groups.
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[0111] A specific value for Z' is selected from 8-10 membered bicyclic-heteroaryl and 8-10
membered bicyclic-heterocycle, wherein the 8-10 membered bicyclic-heteroaryl and 8-10
membered bicyclic-heterocycle have 3-9 carbon atoms and 1-5 heteroatoms in the ring system,
and wherein any 8-10 membered bicyclic-heteroaryl and 8§-10 membered bicyclic-heterocycle
of Z'is optionally substituted with one or more Z%orz'® groups.

[0112] A specific value for Z' is selected from 8-10 membered bicyclic-heteroaryl and 8-10
membered bicyclic-heterocycle, wherein the 8-10 membered bicyclic-heteroaryl and 8-10
membered bicyclic-heterocycle have 3-9 carbon atoms and 1-5 heteroatoms in the ring system,
and wherein any 8-10 membered bicyclic-heteroaryl and 8§-10 membered bicyclic-heterocycle
of Z'is optionally substituted with one or more z" groups.

[0113] A specific value for Z' is selected from phenyl, 1H-pyrrolo[2,3-b]pyridinyl, 1-
oxoisoindolinyl, 4-oxo0-3,4-dihydroquinazolinyl, 3-oxospiro[cyclopropane-1,1'-isoindolin]-yl,
1H-2-oxo-pyridinyl and 2,4-dioxo-1,2,3,4-tetrahydorquinazolinyl, wherein any phenyl, 1H-
pyrrolo[2,3-b]pyridinyl, 1-oxoisoindolinyl, 4-oxo-3,4-dihydroquinazolinyl, 3-
oxospiro[cyclopropane-1,1'-isoindolin]-yl, 1H-2-oxo-pyridinyl and 2,4-dioxo-1,2,3,4-
tetrahydorquinazolinyl of Z'is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) z"
or Z'° groups. A specific value for Z'is 1H-indazol-7-yl, wherein Z'is optionally substituted
with one or more Z'* or Z'° groups.

[0114] A specific value for Z' is selected from phenyl, 1H-pyrrolo[2,3-b]pyridinyl, 1-
oxoisoindolinyl, 4-oxo0-3,4-dihydroquinazolinyl, 3-oxospiro[cyclopropane-1,1'-isoindolin]-yl,

1H-2-oxo-pyridinyl and 2,4-dioxo-1,2,3,4-tetrahydorquinazolinyl as shown by the following

(0]
NH NH
NQ/NH ; ) ,
(0]

o)

1H-pyrrolo[2,3-b]pyridinyl  4-ox0-3,4-dihydroquinazolinyl  3-oxospiro[cyclopropane- 1-oxoisoindolinyl
1,1'-isoindolin]-yl

@ 7 NH and ; 7 °
HN NH
: il
(e}

phenyl 1H-2-oxo-pyridinyl

formulas;

Z
ZT

@
NN

2,4-dioxo-1,2,3,4-tetrahydroquinazolinyl
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wherein any phenyl, 1H-pyrrolo[2,3-b]pyridinyl, 1-oxoisoindolinyl, 4-ox0-3,4-
dihydroquinazolinyl, 3-oxospiro[cyclopropane-1,1'-isoindolin]-yl, 1H-2-oxo-pyridinyl and 2,4-

dioxo-1,2,3,4-tetrahydorquinazolinyl of Z'is optionally substituted with one or more (e.g., 1, 2,

\,N
N
3,40r5) 2% or Z"® groups. A specific value for Z'is H . A specific value for Zis
9 9
~CH ~CH
T AN HN-S
N\ © N\ ©
N N
N N
CHj; or CHj;

[0115] A specific value for Z' is selected from phenyl, 1H-pyrrolo[2,3-b]pyridinyl, 1-
oxoisoindolinyl, 3-oxospiro[cyclopropane-1,1'-isoindolin]-yl, pyridinyl and quinazolinyl,
wherein any phenyl, 1H-pyrrolo[2,3-b]pyridinyl, 1-oxoisoindolinyl, 3-oxospiro[cyclopropane-
1,1'-1soindolin]-yl, pyridinyl and quinazolinyl of Z'is optionally substituted with one or more
(e.g.,1,2,3,4 0r5) 72 or 7! groups.

[0116] A specific value for Z' is selected from phenyl, 1H-pyrrolo[2,3-b]pyridinyl, 1-
oxoisoindolinyl, 4-oxo0-3,4-dihydroquinazolinyl, 3-oxospiro[cyclopropane-1,1'-isoindolin]-yl,
1H-2-oxo-pyridinyl and 2,4-dioxo-1,2,3,4-tetrahydorquinazolinyl, wherein any phenyl, 1H-
pyrrolo[2,3-b]pyridinyl, 1-oxoisoindolinyl, 4-oxo-3,4-dihydroquinazolinyl, 3-
oxospiro[cyclopropane-1,1'-isoindolin]-yl, 1H-2-oxo-pyridinyl and 2,4-dioxo-1,2,3,4-
tetrahydorquinazolinyl of Z'is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) zZ"
groups.

[0117] A specific value for Z' is selected from phenyl, 1H-pyrrolo[2,3-b]pyridinyl, 1-
oxoisoindolinyl, 3-oxospiro[cyclopropane-1,1'-isoindolin]-yl, pyridinyl and quinazolinyl,
wherein any phenyl, 1H-pyrrolo[2,3-b]pyridinyl, 1-oxoisoindolinyl, 3-oxospiro[cyclopropane-
1,1'-1soindolin]-yl, pyridinyl and quinazolinyl of Z'is optionally substituted with one or more
(e.g.,1,2,3,4 0r5) Vi groups.

[0118] A specific value for Z' is selected from phenyl, 1H-pyrrolo[2,3-b]pyridin-5-yl, 1-
oxoisoindolin-5-yl, 1-oxoisoindolin-4-yl, 4-0x0-3,4-dihydroquinazolin-8-yl, 3’-
oxospiro[cyclopropane-1,1'-isoindolin]-5’-yl, 1H-2-oxo-pyridin-4-yl and 2,4-dioxo-1,2,3,4-
tetrahydorquinazolin-8-yl, wherein any phenyl, 1H-pyrrolo[2,3-b]pyridin-5-yl, 1-oxoisoindolin-
5-yl, 1-oxoisoindolin-4-yl, 4-0x0-3,4-dihydroquinazolin-8-yl, 3’-oxospiro[cyclopropane-1,1'-
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isoindolin]-5’-yl, 1H-2-oxo-pyridin-4-yl and 2,4-dioxo-1,2,3,4-tetrahydorquinazolin-8-yl of Z'is
optionally substituted with one or more (e.g., 1, 2, 3,4 or 5) 7% orz'"® groups.

[0119] A specific value for Z' is selected from phenyl, 1H-pyrrolo[2,3-b]pyridin-5-yl, 1-
oxoisoindolin-5-yl, 1-oxoisoindolin-4-yl, 3’-oxospiro[cyclopropane-1,1'-isoindolin]-5’-yl,
pyridin-4-yl and quinazolin-8-yl, wherein any phenyl, 1H-pyrrolo[2,3-b]pyridin-5-yl, 1-
oxoisoindolin-5-yl, 1-oxoisoindolin-4-yl, 3’-oxospiro[cyclopropane-1,1'-isoindolin]-5’-yl,
pyridin-4-yl and quinazolin-8-yl of Z'is optionally substituted with one or more (e.g., 1, 2, 3,4
or 5) Z" or Z'* groups.

[0120] A specific value for Z' is selected from phenyl, 1H-pyrrolo[2,3-b]pyridin-5-yl, 1-
oxoisoindolin-5-yl, 1-oxoisoindolin-4-yl, 4-0x0-3,4-dihydroquinazolin-8-yl, 3’-
oxospiro[cyclopropane-1,1'-isoindolin]-5’-yl, 1H-2-oxo-pyridin-4-yl and 2,4-dioxo-1,2,3,4-

tetrahydorquinazolin-8-yl as shown by the following formulas;

N H
oV, EQYO w o 0w
AN
731 s ' i’" o) ’ %7- 0 ’

N NH
1H-pyrrolo[2,3-b]pyridin- 4-0x0-3 4- 3-oxospiro[cyclopropane-  1-oxoisoindolin-6-yl
5-yl dihydroguinazolin-8-yl 1,1"-isoindolin]-5-yl

0L wi Ao
% W NXg "y o HN. _NH
' : NH

T

0]

phenyl 1H-2-ox0-pyridin-4-yl  1-oxoisoindolin-4-yl 2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-8-yl

wherein any phenyl, 1H-pyrrolo[2,3-b]pyridin-5-yl, 1-oxoisoindolin-5-yl, 1-oxoisoindolin-4-yl,
4-o0x0-3,4-dihydroquinazolin-8-yl, 3’-oxospiro[cyclopropane-1,1'-isoindolin]-5’-yl, 1H-2-oxo-
pyridin-4-yl and 2,4-dioxo-1,2,3,4-tetrahydorquinazolin-§8-yl of Z'is optionally substituted with

\,N
N
H

one or more (e.g., 1,2, 3,4 or5) Z%orz™" groups. A specific value for Z'is ™ . A
2 2
~CH ~CH
Gl uN-§7T HN-S7 2
N © N\ ©
IN IN

N N

specific value for Z'is ™ CHs or 1~ CHs
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[0121] A specific value for Z' is selected from phenyl, 1H-pyrrolo[2,3-b]pyridin-5-yl, 1-
oxoisoindolin-5-yl, 1-oxoisoindolin-4-yl, 4-0x0-3,4-dihydroquinazolin-8-yl, 3’-
oxospiro[cyclopropane-1,1'-isoindolin]-5’-yl, 1H-2-oxo-pyridin-4-yl and 2,4-dioxo-1,2,3,4-
tetrahydorquinazolin-8-yl, wherein any phenyl, 1H-pyrrolo[2,3-b]pyridin-5-yl, 1-oxoisoindolin-
5-yl, 1-oxoisoindolin-4-yl, 4-0x0-3,4-dihydroquinazolin-8-yl, 3’-oxospiro[cyclopropane-1,1'-
isoindolin]-5’-yl, 1H-2-oxo-pyridin-4-yl and 2,4-dioxo-1,2,3,4-tetrahydorquinazolin-8-yl of Z'is
optionally substituted with one or more (e.g., 1, 2, 3,4 or 5) z" groups.

[0122] A specific value for Z' is selected from phenyl, 1H-pyrrolo[2,3-b]pyridin-5-yl, 1-
oxoisoindolin-5-yl, 1-oxoisoindolin-4-yl, 3’-oxospiro[cyclopropane-1,1'-isoindolin]-5’-yl,
pyridin-4-yl and quinazolin-8-yl, wherein any phenyl, 1H-pyrrolo[2,3-b]pyridin-5-yl, 1-
oxoisoindolin-5-yl, 1-oxoisoindolin-4-yl, 3’-oxospiro[cyclopropane-1,1'-isoindolin]-5’-yl,
pyridin-4-yl and quinazolin-8-yl of Z'is optionally substituted with one or more (e.g., 1, 2, 3,4
or 5) Z" groups.

[0123] A specific group of compounds of formula I are compounds wherein Z'is not
substituted with Z'".

[0124] A specific value for each Z' is independently selected from halogen, -OR"! and
-C(O)NRR"™.

[0125] A specific value for each Z' is independently selected from halogen and -C(O)NRY'R",
[0126] A specific value for each R™, R" and R™ are each H.

[0127] A specific value for each Z' is independently selected from halogen, -OH and
-C(O)NH..

[0128] A specific value for each Z' is independently selected from fluoro, -OH and -C(O)NH,.
[0129] A specific value for Rq; and Ry is H.

[0130] A specific value for each Z' is independently selected from halogen and -NR™'S(0),R"".
[0131] A specific value for each Z'" is (C,-Cg)alkyl, which may be same or different.

[0132] In certain embodiments, each Z' is independently selected from halogen and —
NR™'S(0),RP! and each Z'" is (C;-Cs)alkyl, which may be same or different..

[0133] A specific value for 7! is selected from:
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[0134] A specific value for Z'is "™ . A specific value for Z'is ™ CHs or
Q
-CH
HN-S7 2
{ 0O
N
N
M CHg

[0135] A specific value for Z* is selected from (C,-Cg)alkynyl, 6-12 membered aryl, 5-12
membered C-linked-heteroaryl, 3-12 membered C-linked-heterocycle and -C(O)NR*R",
wherein any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl and 3-12 membered C-
linked-heterocycle of Z* is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z% or
Z*° groups, and wherein any (C,-Cg)alkynyl of Z*is optionally substituted with one or more
(e.g., 1,2,3, 4 or5) Z* groups.

[0136] A specific value for Z* is selected from (C,-Cg)alkynyl, 6-12 membered aryl, 5-12
membered C-linked-heteroaryl, 3-12 membered C-linked-heterocycle and -C(O)NR*R",
wherein any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl and 3-12 membered C-
linked-heterocycle of Z* is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z*
groups, and wherein any (C,-Cg)alkynyl of Z*is optionally substituted with one or more (e.g., 1,
2, 3,4 or 5) Z* groups.

[0137] A specific value for Z* is selected from (C,-Cg)alkynyl, phenyl, 5-6 membered C-
linked-monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, §-10 membered C-

linked-bicyclic-heterocycle and -C(O)NR*R", wherein any phenyl, 5-6 membered C-linked-
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monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl and §-10 membered C-
linked-bicyclic-heterocycle of Z* is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5)
7% or 2* groups, and wherein any (C,-Cg)alkynyl of Z* is optionally substituted with one or
more (e.g., 1,2,3,4 or5) 7 groups.

[0138] A specific value for Z* is selected from (C,-Cg)alkynyl, phenyl, 5-6 membered C-
linked-monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, §-10 membered C-
linked-bicyclic-heterocycle and -C(O)NR*R”, wherein any phenyl, 5-6 membered C-linked-
monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl and §-10 membered C-
linked-bicyclic-heterocycle of Z* is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5)
Z*° groups, and wherein any (C,-Cg)alkynyl of Z*is optionally substituted with one or more
(e.g., 1,2,3, 4 or5) Z* groups.

[0139] A specific value for Z* is selected from (C,-Cg)alkynyl, phenyl, 5-6 membered C-
linked-monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, §-10 membered C-
linked-bicyclic-heterocycle and -C(O)NR*R”, wherein the 5-6 membered C-linked-
monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl and §-10 membered C-
linked-bicyclic-heterocycle have 1-9 carbon atoms and 1-4 heteroatoms in the ring system, and
wherein any phenyl, 5-6 membered C-linked-monocyclic-heteroaryl, 8-10 membered C-linked-
bicyclic-heteroaryl, 8-10 membered and C-linked-bicyclic-heterocycle of Z* is optionally
substituted with one or more (e.g., 1, 2, 3, 4 or 5) 7 or 7% groups, and wherein any (Cs-
Cg)alkynyl of Z* is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z* groups.
[0140] A specific value for Z* is selected from (C,-Cg)alkynyl, phenyl, 5-6 membered C-
linked-monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, §-10 membered C-
linked-bicyclic-heterocycle and -C(O)NR*R”, wherein the 5-6 membered C-linked-
monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl and §-10 membered C-
linked-bicyclic-heterocycle have 1-9 carbon atoms and 1-4 heteroatoms in the ring system, and
wherein any phenyl, 5-6 membered C-linked-monocyclic-heteroaryl, 8-10 membered C-linked-
bicyclic-heteroaryl, 8-10 membered and C-linked-bicyclic-heterocycle of Z* is optionally
substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z*° groups, and wherein any (C»-Cg)alkynyl of
7’ is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z* groups.

[0141] A specific value for Z* is selected from 4-methylpentynyl, phenyl, pyridinyl, 1H-2-
oxo-pyridinyl, triazolyl, 1-oxoisoindolinyl, 1H-pyrrolo[2,3-b]pyridinyl and -C(O)NR*'R",
wherein any phenyl, pyridinyl, 1H-2-oxo-pyridinyl, triazolyl, 1-oxoisoindolinyl and 1H-
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pyrrolo[2,3-b]pyridinyl of Z* is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) z*
or Z*° groups, and wherein any 4-methylpentynyl of Z* is optionally substituted with one or
more (e.g., 1,2,3,4 or5) 7 groups.

[0142] A specific value for Z* is selected from 4-methylpentynyl, phenyl, pyridinyl, 1H-2-
oxo-pyridinyl, triazolyl, 1-oxoisoindolinyl, 1H-pyrrolo[2,3-b]pyridinyl and -C(O)NR*'R",
wherein any phenyl, pyridinyl, 2-oxopyridinyl, triazolyl, 1-oxoisoindolinyl and 1H-pyrrolo[2,3-
b]pyridinyl of Z* is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z** groups, and
wherein any 4-methylpentynyl of Z* is optionally substituted with one or more (e.g., 1, 2, 3, 4 or
5) Z* groups.

[0143] A specific value for Z* is selected from 4-methylpentyn-1-yl, phenyl, pyridin-4-yl, 1H-
2-oxo-pyridin-2-yl, triazol-4-yl, 1-oxoisoindolin-6-yl, 1H-pyrrolo[2,3-b]pyridine-5-yl and
-C(O)NR¥R", wherein any phenyl, pyridin-4-yl, 1H-2-oxo0-pyridin-2-yl, triazol-4-yl, 1-
oxoisoindolin-6-yl and 1H-pyrrolo[2,3-b]pyridine-3-yl of Z* is optionally substituted with one or
more (e.g., 1,2,3,40or5) 7% or 2* groups, and wherein any 4-methylpentyn-1-yl of Z* is
optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z* groups.

[0144] A specific value for Z* is selected from 4-methylpentyn-1-yl, phenyl, pyridin-4-yl, 1H-
2-oxo-pyridin-2-yl, triazol-4-yl, 1-oxoisoindolin-6-yl, 1H-pyrrolo[2,3-b]pyridine-5-yl and
-C(O)NR*’R"”, wherein any phenyl, pyridin-4-yl, 1H-2-oxo-pyridin-2-yl, triazol-4-yl, 1-
oxoisoindolin-6-yl and 1H-pyrrolo[2,3-b]pyridine-3-yl of Z* is optionally substituted with one or
more (e.g., 1,2, 3, 4 or 5) Z* groups, and wherein any 4-methylpentyn-1-yl of Z* is optionally
substituted with one or more (e.g., 1, 2, 3, 4 or 5) 7 groups.

[0145] A specific group of compounds of formula I are compounds wherein each Z”is not
substituted with Z*".

[0146] A specific group of compounds of formula I are compounds wherein each Z*is
optionally substituted with one or more Z*° groups.

[0147] A specific value for each Z*° is independently selected from halogen, -OR,4 and
-C(O)NRgR .

[0148] A specific group of compounds of formula I are compounds wherein R™ is H or
methyl, and R* and R™ are each H.

[0149] A specific value for R™ is H or methyl.

[0150] A specific value for each R%* and R™ is H.

[0151] A specific value for 7% is selected from:
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[0152] A specific value for A-Z! is selected from:
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[0153] A specific value for A-Z! is selected from:

and. MO

[0154] A specific value for R' is a 5-12 membered heteroaryl, wherein any 5-12 membered
heteroaryl of R'is optionally substituted with one or more (e.g., 1, 2, 3, 4, or 5) Z* groups.
[0155] A specific value for R'is a 8-12 membered bicyclic-heteroaryl or 8-12 membered
tricyclic-heteroaryl, wherein any 8-12 membered bicyclic-heteroaryl or 8-12 membered
tricyclic-heteroaryl of R'is optionally substituted with one or more (e.g., 1, 2, 3, 4, or 5) Z*

groups.
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[0156] A specific value for R'is a 8-12 membered bicyclic-heteroaryl or 8-12 membered
tricyclic-heteroaryl, wherein the 8-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl have 4-10 carbon atoms and 1-5 heteroatoms in the ring system, and wherein any 8-
12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R'is optionally
substituted with one or more (e.g., 1, 2, 3, 4, or 5) z groups.

[0157] A specific value for R'is a 8-12 membered bicyclic-heteroaryl or 8-12 membered
tricyclic-heteroaryl, wherein the 8-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl contains at least one partially unsaturated ring, and wherein any 8-12 membered
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R is optionally substituted with
one or more (e.g., 1,2,3,4 or5) z groups.

[0158] A specific value for R' has the following formula ITa:

s

IIa
wherein:

C together with the two carbon atoms of ring B to which it is attached forms a 3-7
membered monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered
monocyclic-heterocycle or 5-8 membered bicyclic heterocycle, wherein any 3-7 membered
monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered monocyclic-
heterocycle or 5-8 membered bicyclic heterocycle of C is optionally substituted with one or
more (e.g. 1,2,3,4 or5) z* groups; and

B is a 5 or 6 membered monocyclic-heteroaryl with 1, 2 or 3 nitrogen atoms, wherein B
is optionally substituted with one or more or (e.g. 1, 2, 3, 4 or 5) Z* groups.

[0159] A specific value for R' has the following ITb:
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wherein:

C together with the two carbon atoms of ring B to which it is attached forms a 3-7
membered monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered
monocyclic-heterocycle or 5-8 membered bicyclic heterocycle, wherein any 3-7 membered
monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered monocyclic-
heterocycle or 5-8 membered bicyclic heterocycle of C is optionally substituted with one or
more (e.g. 1,2,3,4 or5) z groups; and

B is a 5 or 6 membered monocyclic-heteroaryl having 1, 2 or 3 nitrogen atoms;

VisCorN;

W is CZ*,NZ* or N;

X is CZ*,NZ* or N;

Y is CZ*, N or absent;

the dashed bonds are selected from single bonds and double bonds, wherein the dashed
bonds, V, W, X and Y are selected so that the 5 or 6 membered monocyclic-heteroaryl B is
aromatic; and

each Z* is independently selected from H or Z".

[0160] A specific value for R' has the following formula Ilc:

Ilc
wherein:

C together with the two carbon atoms of ring B to which it is attached forms a 3-7
membered monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered
monocyclic-heterocycle or 5-8 membered bicyclic heterocycle, wherein any 3-7 membered
monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered monocyclic-
heterocycle or 5-8 membered bicyclic heterocycle of C is optionally substituted with one or
more (e.g. 1,2,3,4 or5) z* groups; and

B is a 5 or 6 membered monocyclic-heteroaryl having 1, 2 or 3 nitrogen atoms;

VisCorN;
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W is CZ* or N;

X is CZ*,NZ* or N;

Y is CZ*, N or absent;

the dashed bonds are selected from single bonds and double bonds, wherein the dashed
bonds, V, W, X and Y are selected so that the 5 or 6 membered monocyclic-heteroaryl B is
aromatic; and

each Z* is independently selected from H or Z".

[0161] A specific value for R' has the following R' has the following formula IId:

C/ N/E‘—
=

Z4C

Id
wherein:

C together with the two carbon atoms to which it is attached forms a 3-7 membered
monocyclic-carbocycle, 5-9 membered bicyclic-carbocycle, 3-7 membered monocyclic-
heterocycle or 5-9 membered bicyclic heterocycle, wherein any 3-7 membered monocyclic-
carbocycle, 5-9 membered bicyclic-carbocycle, 3-7 membered monocyclic-heterocycle or 5-9
membered bicyclic heterocycle of C is optionally substituted with one or more (e.g. 1, 2, 3, 4 or
5) Z* groups; and

each Z* is independently selected from H or Z".

[0162] A specific value for each Z is independently selected from (C;-Cg)alkyl and halogen,
wherein any (C;-Ce)alkyl of Z" is optionally substituted with one or more (e.g., 1, 2, 3, 4, or 5)
halogen.

[0163] A specific value for each Z* is independently selected from fluoro, trifluoromethyl and
difluoromethyl.

[0164] A specific value for R'is selected from:

FFs RF  CHF,
N
\
I N'N and | N
F \ N
P FE e
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[0165] A specific value for R'is selected from:

N CFs RF  CHF,
oy QA
H | N and | \,N
F \ N
P FE o e
F
F
D\
| N
N

[0166] A specific value for R'is F Foas A specific value for R'is F F N}‘“ﬂ

[0167] A specific value for R'is a 8-12 membered bicyclic-heteroaryl or 8-12 membered
tricyclic-heteroaryl, wherein the §-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl has 4-9 carbon atoms and 1-5 heteroatoms in the ring system, and wherein any 8-12
membered bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R'is optionally
substituted with one or more (e.g., 1, 2, 3,4 or 5) z* groups.

[0168] A specific value for R' is a 8-12 membered bicyclic-heteroaryl, wherein the 8-12
membered bicyclic-heteroaryl has 6-9 carbon atoms and 1-3 heteroatoms in the ring system, and
wherein any 8-12 membered bicyclic-heteroaryl of R'is optionally substituted with one or more
(e.g.,1,2,3,40r5) z* groups.

[0169] A specific value for R' is a 8-12 membered bicyclic-heteroaryl or 8-12 membered
tricyclic-heteroaryl, wherein the 8-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl has 6-9 carbon atoms and 1-3 heteroatoms in the ring system, and wherein any 8-12
membered bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R'is optionally
substituted with one or more (e.g., 1, 2, 3,4 or 5) z* groups.

[0170] A specific value for R is selected from indolyl and 4,5,6,7-tetrahydro-indazolyl,
wherein any indolyl and 4,5,6,7-tetrahydro-indazolyl of R'is optionally substituted with one or
more (e.g., 1,2,3,4 or5) z groups.

[0171] A specific value for R'!is selected from indolyl, 4,5,6,7-tetrahydro-indazolyl, 3b.4,4a,5-
tetrahydro-cyclopropal3,4]cyclopenta[ 1,2-c]pyrazole and 1,4,5,5a,6,6a-
hexahydrocyclopropa[g]indazole, wherein any indolyl, 4,5,6,7-tetrahydro-indazolyl, 3b,4,4a,5-
tetrahydro-cyclopropal3,4]cyclopenta[ 1,2-c]pyrazole and 1,4,5,5a,6,6a-
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hexahydrocyclopropa[g]indazole of R'is optionally substituted with one or more (e.g., 1, 2, 3,4
or 5) Z* groups.

[0172] A specific value for R'is selected from indol-3-yl and 4,5,6,7-tetrahydro-1H-indazol-1-
yl, wherein any indol-3-yl and 4,5,6,7-tetrahydro-1H-indazol-1-yl of R'is optionally substituted
with one or more (e.g., 1, 2, 3,4 or 5) z groups.

[0173] A specific value for R'!is selected from indol-3-yl, 4,5,6,7-tetrahydro-1H-indazol-1-yl,
3b.4,4a,5-tetrahydro-1H-cyclopropa[3.4]cyclopenta[ 1,2-c]pyrazol-1-yl and 1,4,5,5a,6,6a-
hexahydrocyclopropa[g]indazol-1-yl, wherein any indol-3-yl, 4,5,6,7-tetrahydro-1H-indazol-1-
yl, 3b,4.,4a,5-tetrahydro-1H-cyclopropa[3,4]cyclopenta[1,2-c]pyrazol-1-yl and 1,4,5,5a,6,6a-
hexahydrocyclopropa[g]indazol-1-yl of R'is optionally substituted with one or more (e.g., 1, 2,
3, 4 or 5) Z* groups.

[0174] A specific value for each Z* is independently selected from (C;-Cg)alkyl and halogen,
wherein any (C;-Cg)alkyl of Z* is optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5)
halogen.

[0175] A specific value for each Z* is independently selected from (C;-Cg)alkyl, -CN and
halogen, wherein any (C;-Cg)alkyl of Z" is optionally substituted with one or more (e.g., 1, 2, 3,
4 or 5) halogen.

[0176] A specific value for each Z* is independently selected from fluoro, trifluoromethyl and
difluoromethyl.

[0177] A specific value for each Z* is independently selected from fluoro, trifluoromethyl,

-CN and difluoromethyl.
[0178] A specific value for R'is selected from:
H CFs RF CHF,
F/@ Of\g\l and I \,N
) N N
- M FF

[0179] A specific value for R'is selected from:
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¥ CF3 RF CHF,
N , N
- o FE o
F N
F F
NF F
N
A\ N | N
| °N | N'N and N
N F
R W o
[0180] A specific value for R'is selected from:
N
F. F I
F
N
N | N
| N and . N
; F o
NS

[0181] A specific value for R'is F Foxm A specific value for R'is F F N}"J

[0182] In one variation of formula I, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; and
R'is a 5-12 membered heteroaryl, optionally substituted with 1, 2, 3, 4 or 5 Z* groups, which
may be the same or different. In another variation, A is pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl; and R'is a 8-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl, wherein any 8-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl of R'is optionally substituted with 1, 2, 3, 4, or 5 Z* groups. In another variation, A
is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; R'is a 8-12 membered bicyclic-heteroaryl or
8-12 membered tricyclic-heteroaryl, wherein any 8-12 membered bicyclic-heteroaryl or 8-12
membered tricyclic-heteroaryl of R'is optionally substituted with 1, 2, 3, 4, or 5 Z" groups; and
each Z" is independently fluoro, trifluoromethyl, or difluoromethyl.

[0183] In one variation of formula I, A is pyridinyl; and R is a 8-12 membered
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl, wherein any 8-12 membered
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R'is optionally substituted with 1,

2,3,4,0r5 z* groups.
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[0184] In one variation of formula I, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; and
R? is 3,5-difluorophenyl. In another variation, A is pyridinyl; and R* is 3,5-difluorophenyl. In
another variation, A is pyrimidinyl; and R” is 3,5-difluorophenyl. In another variation, A is
pyrazinyl; and R* is 3,5-difluorophenyl. In another variation, A is pyridazinyl; and R* is 3,5-
difluorophenyl.

[0185] In one variation of formula I, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; and
Z'is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10
membered bicyclic-heterocycle, or 9-12 membered tricyclic-heterocycle wherein any phenyl, 5-
6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, §-10 membered
bicyclic-heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally substituted with
1,2,3,40r52" groups. In another variation, A is pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl; and Z'is phenyl, optionally substituted with 1, 2, 3,4 or 5 z" groups. In another
variation, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; and 7' is 5-6 membered
monocyclic-heteroaryl or 8-10 membered bicyclic-heteroaryl, wherein any 5-6 membered
monocyclic-heteroaryl or 8-10 membered bicyclic-heteroaryl of Z'is optionally substituted with
1,2,3,40r52" groups. In another variation, A is pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl; and Z'is 8-10 membered bicyclic-heterocycle or 9-12 membered tricyclic-
heterocycle wherein any 8-10 membered bicyclic-heterocycle or 9-12 membered tricyclic-
heterocycle of Z'is optionally substituted with 1, 2, 3,4 or 5 z" groups.

[0186] In one variation of formula I, A is pyridinyl; and Z' is phenyl, 5-6 membered
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle wherein any phenyl, 5-6 membered
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally substituted with 1, 2, 3, 4
or57Z" groups. In another variation, A is pyridinyl; and Z'is phenyl, optionally substituted with
1,2,3,40r52" groups. In another variation, A is pyridinyl; and 7' is 5-6 membered
monocyclic-heteroaryl or 8-10 membered bicyclic-heteroaryl, wherein any 5-6 membered
monocyclic-heteroaryl or 8-10 membered bicyclic-heteroaryl of Z'is optionally substituted with
1,2,3,40r52" groups. In another variation, A is pyridinyl; and Z' is 8-10 membered bicyclic-
heterocycle or 9-12 membered tricyclic-heterocycle wherein any 8-10 membered bicyclic-
heterocycle or 9-12 membered tricyclic-heterocycle of Z'is optionally substituted with 1, 2, 3, 4
or 5 Z" groups.
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[0187] In one variation of formula I, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; and
7% is (C-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, 3-12 membered
C-linked-heterocycle, or -C(O)NR*R", wherein any 6-12 membered aryl, 5-12 membered C-
linked-heteroaryl, or 3-12 membered C-linked-heterocycle of Z* is optionally substituted with 1,
2,3,40r5272" or2* groups, and wherein any (C,-Cg)alkynyl of Z*is optionally substituted with
1,2,3,4o0r5Z* groups. In another variation, A is pyridinyl; and Z* is (C»-Cg)alkynyl, 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, or
-C(O)NR*R", wherein any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12
membered C-linked-heterocycle of Z* is optionally substituted with 1, 2, 3, 4 or 5 7% or 2*
groups, and wherein any (C,-Cg)alkynyl of Z*is optionally substituted with 1, 2, 3, 4 or 5 Z*
groups. In another variation, A is pyrimidinyl; and Z* is (C,-Cg)alkynyl, 6-12 membered aryl, 5-
12 membered C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, or —C(O)NRq3Rr3,
wherein any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-
linked-heterocycle of Z* is optionally substituted with 1, 2, 3, 4 or 5 7% or 2* groups, and
wherein any (C,-Cg)alkynyl of Z?is optionally substituted with 1, 2, 3, 4 or 5 Z*° groups. In
another variation, A is pyrazinyl; and Z* is (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered
C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, or -C(O)NR¥R", wherein any 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of
Z” is optionally substituted with 1,2, 3,4 or 5 7% or 2* groups, and wherein any (C,-Cg)alkynyl
of Z*is optionally substituted with 1, 2, 3, 4 or 5 Z* groups. In another variation, A is
pyridazinyl; and Z* is (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-heteroaryl,
3-12 membered C-linked-heterocycle, or -C(O)NR*R"™, wherein any 6-12 membered aryl, 5-12
membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of Z* is optionally
substituted with 1, 2, 3, 4 or 5 Z** or Z* groups, and wherein any (C,-Cg)alkynyl of Z*is
optionally substituted with 1, 2, 3, 4 or 5 Z*° groups.

[0188] In one variation of formula I, A is pyridinyl substituted with one Z' moiety, one Z*
moiety and no (zero) Z’ moieties; and Z* is (C,-Cg)alkynyl or aryl, which Z* may be optionally
substituted as provided by formula I. In another variation, A is pyridinyl substituted with one z!
moiety, one Z* moiety and no (zero) Z’ moieties; and Z” is (C,-Cg)alkynyl, which Z* may be
optionally substituted as provided by formula I. In a particular variation, A is pyridinyl

substituted with one Z' moiety, one Z*> moiety at the position alpha to the nitrogen atom of the
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pyridinyl ring, and no (zero) Z’ moieties, wherein Z” is (C,-Cg)alkynyl, which Z* may be
optionally substituted as provided by formula I.

[0189] In one variation of formula I, R' is a 5-12 membered heteroaryl optionally substituted
with1,2,3,40r5 z groups, which may be the same or different; and Zlis phenyl, 5-6
membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle wherein any phenyl, 5-6 membered
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally substituted with 1, 2, 3, 4
or57Z" groups. In another variation, R' is a 8-12 membered bicyclic-heteroaryl or §-12
membered tricyclic-heteroaryl, wherein any 8-12 membered bicyclic-heteroaryl or 8-12
membered tricyclic-heteroaryl of R!is optionally substituted with 1, 2, 3, 4, or 5 Z" groups; and
Z'is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10
membered bicyclic-heterocycle, or 9-12 membered tricyclic-heterocycle wherein any phenyl, 5-
6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, §-10 membered
bicyclic-heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally substituted with
1,2,3,40r57" groups.

[0190] 1In one variation of formula I, R' is a 8-12 membered bicyclic-heteroaryl or 8-12
membered tricyclic-heteroaryl, wherein any 8-12 membered bicyclic-heteroaryl or 8-12
membered tricyclic-heteroaryl of R!is optionally substituted with 1, 2, 3, 4, or 5 Z" groups; and
Z' is 8-10 membered bicyclic-heteroaryl or §-10 membered bicyclic-heterocycle wherein any 8-
10 membered bicyclic-heteroaryl or 8-10 membered bicyclic-heterocycle of Z'is optionally
substituted with 1,2, 3, 4 or 5 Z* groups.

[0191] In one variation of formula I, R' is a 5-12 membered heteroaryl optionally substituted
with1,2,3,40r5 z groups, which may be the same or different; and VART (Cy-Cy)alkynyl, 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, or
-C(O)NR*R", wherein any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12
membered C-linked-heterocycle of Z* is optionally substituted with 1, 2, 3, 4 or 5 7% or 2*
groups, and wherein any (C,-Cg)alkynyl of Z*is optionally substituted with 1, 2, 3, 4 or 5 Z*
groups. In another variation, R' is a 8-12 membered bicyclic-heteroaryl or §-12 membered
tricyclic-heteroaryl wherein any 8-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl of R is optionally substituted with 1, 2, 3, 4, or 5 Z" groups; and Z* is (C»-Cg)alkynyl,
6-12 membered aryl, 5-12 membered C-linked-heteroaryl, 3-12 membered C-linked-heterocycle,
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or -C(O)NR*'R", wherein any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, or 3-
12 membered C-linked-heterocycle of Z* is optionally substituted with 1, 2, 3, 4 or 5 7% or 2*
groups, and wherein any (C,-Cg)alkynyl of Z*is optionally substituted with 1, 2, 3, 4 or 5 Z*
group.

[0192] 1In one variation of formula I, Z' is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10
membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered
tricyclic-heterocycle wherein any phenyl, 5-6 membered monocyclic-heteroaryl, 8§-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered tricyclic-
heterocycle of Z'is optionally substituted with 1, 2, 3,4 or 5 z" groups; and Z* is (C,-
Cs)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, 3-12 membered C-linked-
heterocycle, or -C(O)NR*R", wherein any 6-12 membered aryl, 5-12 membered C-linked-
heteroaryl, or 3-12 membered C-linked-heterocycle of 7% is optionally substituted with 1, 2, 3, 4
or 57 or 7* groups, and wherein any (C,-Cg)alkynyl of Z* is optionally substituted with 1, 2,
3, 4 or 5 Z* groups.

[0193] In one variation of formula I, Z' is bicyclic-heteroaryl optionally substituted with 1, 2,
3,4 or 5 Z" groups; and Z? is (C,-Cg)alkynyl optionally substituted with 1, 2, 3, 4 or 5 Z*
groups.

[0194] In one variation of formula I, R! is a 5-12 membered heteroaryl; Z' is phenyl, 5-6
membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle wherein any phenyl, 5-6 membered
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally substituted with 1, 2, 3, 4
or57Z" groups; and Z* is (C,-Cyg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-
heteroaryl, 3-12 membered C-linked-heterocycle, or -C(O)NR*R", wherein any 6-12 membered
aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of Z* is
optionally substituted with 1, 2, 3,4 or 5 7% or 2* groups, and wherein any (C,-Cg)alkynyl of
Z%is optionally substituted with 1, 2, 3, 4 or 5 Z* groups.

Compounds of formula III.

[0195] The present disclosure provides compounds of formula III:
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1 2
R" , R
R3a~}\(N
R3b o)
N* 4
A
I

wherein

A is a 6-membered monocyclic-heteroaryl with one or two nitrogen atoms, wherein the
6-membered monocyclic-heteroaryl is substituted with one z! group at the position shown, one
Z* group, and optionally substituted with 1 or 2 Z® groups, wherein the Z’ groups are the same or
different;

R' is 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle,
wherein any 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle of
R'is optionally substituted with 1, 2, 3, 4 or 5 Z" groups, wherein the Z* groups are the same or
different;

R” is phenyl optionally substituted with 1, 2, 3, 4 or 5 halogen, which are the same or
different;

each R* and R™ is independently H or (C;-Cs)alkyl;

Z'is 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle,
wherein any 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle of
Z'is optionally substituted with 1, 2, 3,4 or 5 Z'* or 7', wherein the Z' and Z'° groups are the
same or different;

each Z" is independently (Cs-Cy)carbocycle, 5-12 membered heteroaryl, 3-12 membered
heterocycle, halogen, -CN, -OR™, -OC(O)RP!, -OC(O)NR¥'R", -SR™, -S(O)R"', -S(0),0H, -
S(0):R”, -S(0),NRYR", -NRYR", -NR"'COR"', -NR"'CO,R"', -NR"CONR*R", -
NR"S(0),R?', -NR"'S(0),0R"", -NR"' S(0);NR¥R", -C(O)R™, -C(0)OR™, -C(O)NR*R"" and
—S(O)ZNRHICORp 1, wherein any (C;-C;)carbocycle, 5-12 membered heteroaryl and 3-12
membered heterocycle of Z"%is optionally substituted with 1, 2, 3,4 or 5 Z'or " groups,
wherein the Z' and 7' groups are the same or different;

each Z'"" is independently (C;-Csg)alkyl optionally substituted with 1, 2, 3, 4 or 5 halogen,
which are the same or different;

each Z'* is independently halogen, -CN, -OH, -NH,, -C(O)NR¥R™, or (C;-
Cg)heteroalkyl;
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each Z' is independently (C;-Cg)alkyl or (C;-Cg)haloalkyl;

each R™ is independently H, (C;-Cs)alkyl, (Cs-Cy)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Csz-Cy)carbocycle, 3-7
membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R™ is optionally substituted
with1,2,3,40r5 7! or 71 groups, wherein the 7! and 7! groups are the same or different,
and wherein any (C;-Cg)alkyl of R™ is optionally substituted with 1, 2, 3,4 or 5 z'" groups,
wherein the Z'¢ groups are the same or different;

each RP! is independently (C;-Cg)alkyl, (C5-C7)carbocycle, 3-7 membered heterocycle, or
5-6 membered monocyclic-heteroaryl, wherein any (Cs-Cy)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl of RP s optionally substituted with 1, 2, 3,
4or57"orz" groups, wherein the Z'“ and 7" groups are the same or different, and wherein
any (C;-Cg)alkyl of RP' is optionally substituted with 1, 2, 3, 4 or 5 Z'° groups, wherein the Z'¢
groups are the same or different;

each R and R™ is independently H, (C;-Cg)alkyl, (C5-C7)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Csz-Cy)carbocycle, 3-7
membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R or R" is optionally
substituted with 1, 2, 3, 4 or 5 Z' or 2" groups, wherein the Z' and 72" groups are the same or
different, and wherein any (C;-Cg)alkyl of RY or R is optionally substituted with 1, 2, 3,4 or 5
7' groups, wherein the Z'° groups are the same or different, or R%' and R" together with the
nitrogen to which they are attached form a 5, 6 or 7-membered heterocycle, wherein the 5, 6 or
7-membered heterocycle is optionally substituted with 1, 2, 3,4 or 5 Z"orz" groups, wherein
the Z'¢ and Z" groups are the same or different;

each R%” and R™ is independently H, (C;-Cs)alkyl, (C3-C;)carbocycle, or R% and R®
together with the nitrogen to which they are attached form a 5, 6, or 7-membered heterocycle;

7% is (C,-Cy)alkenyl, (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-
heteroaryl, 3-12 membered C-linked-heterocycle, -C(O)R™, or -C(O)NR*'R", wherein any 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of
Z” is optionally substituted with 1,2, 3,4 or 5 7% or 2* groups, wherein the Z* and Z* groups
are the same or different, and wherein any (C,-Cg)alkenyl or (C,-Cs)alkynyl of Z*is optionally
substituted with 1, 2, 3, 4, or 5 7 groups, wherein the 7 groups are the same or different;

each R™ is independently H or (C;-Cy)alkyl;

each R* and R” is independently H or (C;-Cy)alkyl;

56

Peticéo 870250110014, de 01/12/2025, pag. 107/886



WO 2014/134566 PCT/US2014/019663

each Z®°is independently oxo, (C;-Cy)alkyl, (C;-Cy)heteroalkyl, or (C;-Cy)haloalkyl;

each Z** is independently oxo, halogen, -CN, -OR™, -OC(O)R™, -OC(O)NR*'R™, -SR™, -
S(O)R™, -S(0),0H, -S(0):R™, -S(0):NRR™, -NR*R", -NR™COR", -NR™CO,R", -
NR™CONRYR"™, -NR™S(0),R™, -NR™S(0),0R™, -NR™S(0),NR*'R" -NO,, -C(O)R™, -
C(0)OR™, or -C(O)NR*R™;

each R™ is independently H, (C;-Cy)alkyl, (C;-Cs)haloalkyl, or (C;-Cy)heteroalkyl;

each R™ is independently (C;-Cs)alkyl, (C;-Cy)haloalkyl, or (C;-Cy)heteroalkyl;

each R% and R™ is independently H, (C;-Cy)alkyl, (C,-Cy)haloalkyl, or (C;-
Cyheteroalkyl;

each Z’ is independently a (C;-Cy)heteroalkyl or halogen;

each Z' is independently oxo, (C;-Cs)alkyl, (C3-Cy)carbocycle, halogen, -CN, —ORHS, -
NR%R", -NR®CORP, -NR™CO,R", -C(O)R™, -C(0O)OR™, or -C(O)NR¥R", wherein any (Cs-
Cy)carbocycle or (C;-Cg)alkyl of ART optionally substituted with 1, 2, 3,4 or 5 VA groups,
wherein the Z* groups are the same or different;

each Z* is independently halogen, -CN, or -OR"; and

each R™, RP R%, R, and R™ is independently H or (C-Cy)alkyl;

or a pharmaceutically acceptable salt thereof.

[0196] In certain embodiments, a compound of formula III is a compound of formula Illa.

R! R2

Ia
or a pharmaceutically acceptable salt thereof.

[0197] In certain embodiments, a compound of formula III is a compound of formula IIIb.
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or a pharmaceutically acceptable thereof.

[0198] In certain embodiments, a compound of formula III is a compound of formula Illc.
F

Illc

or a pharmaceutically acceptable thereof.

[0199] The present disclosure provides compounds of formula II1d:

AN
| @
R' 7
Rea H
R3b
1
o N\ z
)|\ _A2
22 al”
II1d

wherein

Alis CH, C—Z3, or nitrogen;

A*is CH or nitrogen;

R' is 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle,
wherein any 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle of
R'is optionally substituted with 1, 2, 3, 4 or 5 Z" groups, wherein the Z* groups are the same or

different;
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each R* and R™" is independently H or (C;-Cjs)alkyl;

Z' is 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle,
wherein any 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle of
Z'is optionally substituted with 1, 2, 3,4 or 5 Z'* or Z'°, wherein the Z'* and Z'° groups are the
same or different;

each Z' is independently (Csz-C7)carbocycle, 5-12 membered heteroaryl, 3-12 membered
heterocycle, halogen, -CN, -OR™, -OC(O)RF', -OC(O)NRY'R", -SR™, -S(O)R?', -S(0),OH, -
S(0):R”, -S(0),NR¥R", -NRYR", -NR"'COR"', -NR"'CO,R"', -NR"CONR*'R"", -
NR"'S(0),R"', -NR"S(0),0R"", -NR"'S(0),NR'R", -C(O)R", -C(0)OR™, -C(O)NR*'R"" and
—S(O)ZNRHICORp 1, wherein any (Cs;-Cy)carbocycle, 5-12 membered heteroaryl and 3-12
membered heterocycle of 7" is optionally substituted with 1, 2, 3,4 or 5 Z' or ! groups,
wherein the Z'* and Z'¢ groups are the same or different;

each Z'"" is independently (C;-Cg)alkyl optionally substituted with 1, 2, 3, 4 or 5 halogen,
which are the same or different;

each Z'* is independently halogen, -CN, -OH, -NH,, -C(O)NR¥R™, or (C)-
Cs)heteroalkyl;

each Z' is independently (C;-Cg)alkyl or (C;-Cg)haloalkyl;

each R" is independently H, (C;-Cg)alkyl, (Cs-Cy)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Csz-Cy)carbocycle, 3-7
membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R™ is optionally substituted
with1,2,3,40r5 7! or 71 groups, wherein the 7! and 7! groups are the same or different,
and wherein any (C;-Cg)alkyl of R™ is optionally substituted with 1, 2, 3,4 or 5 z'" groups,
wherein the Z'¢ groups are the same or different;

each R is independently (C;-Cg)alkyl, (C3-C7)carbocycle, 3-7 membered heterocycle, or
5-6 membered monocyclic-heteroaryl, wherein any (Cs-Cy)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl of RP s optionally substituted with 1, 2, 3,
4or57"orz" groups, wherein the Z'“ and 7" groups are the same or different, and wherein
any (C;-Cg)alkyl of RP' is optionally substituted with 1, 2, 3, 4 or 5 Z'¢ groups, wherein the Z'¢
groups are the same or different;

each R and R™ is independently H, (C;-Cg)alkyl, (C5-C7)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Csz-Cy)carbocycle, 3-7

membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R or R" is optionally
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substituted with 1, 2, 3, 4 or 5 Z' or 2" groups, wherein the Z' and 72" groups are the same or
different, and wherein any (C;-Cg)alkyl of R% or R" is optionally substituted with 1, 2, 3,4 or 5
7' groups, wherein the Z'° groups are the same or different, or R%' and R" together with the
nitrogen to which they are attached form a 5, 6 or 7-membered heterocycle, wherein the 5, 6 or
7-membered heterocycle is optionally substituted with 1, 2, 3,4 or 5 Z"orz" groups, wherein
the Z'¢ and Z" groups are the same or different;

each R%” and R™ is independently H, (C;-Cs)alkyl, (C3-C;)carbocycle, or R% and R®
together with the nitrogen to which they are attached form a 5, 6, or 7-membered heterocycle;

7% is (C,-Cy)alkenyl, (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-
heteroaryl, 3-12 membered C-linked-heterocycle, -C(O)R™, or -C(O)NR*'R", wherein any 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of
7% is optionally substituted with 1, 2, 3,4 or 5 7% or 7* groups, wherein the 7* and 7* groups
are the same or different, and wherein any (C,-Cg)alkenyl or (C,-Cs)alkynyl of Z*is optionally
substituted with 1, 2, 3, 4, or 5 7 groups, wherein the 7 groups are the same or different;

each R™ is independently H or (C;-Cy)alkyl;

each R* and R” is independently H or (C;-Cy)alkyl;

each Z®°is independently oxo, (C;-Cy)alkyl, (C;-Cy)heteroalkyl or (C;-Cy)haloalkyl;

each Z** is independently oxo, halogen, -CN, -OR™, -OC(O)R™, -OC(O)NR*'R™, -SR™, -
S(O)R™, -S(0),0H, -S(0),R™, -S(0)NR*'R™, -NR*'R™, -NR™COR™, -NR™CO,R", -
NR™CONR¥'R™, -NR™S(0),R™, -NR™S(0),0R™, -NR™S(0),NRI'R" -NO,, -C(O)R™, -
C(0)OR™, or -C(O)NR*'R™;

each R™ is independently H, (C;-Cy)alkyl, (C;-Cy)haloalkyl, or (C;-Cy)heteroalkyl;

each R™ is independently (C;-Cs)alkyl, (C;-Cy)haloalkyl, or (C;-Cy)heteroalkyl;

each R% and R™ is independently H, (C;-Cy)alkyl, (C;-Cy)haloalkyl, or (C;-
Cyheteroalkyl;

each Z’ is independently a (C,-C,)heteroalkyl;

each Z' is independently oxo, (C;-Cs)alkyl, (C3-Cy)carbocycle, halogen, -CN, —ORHS, -
NR¥R”, -NR™CORF’, -NR™CO,R"’, -C(O)R™, -C(O)OR™, or -C(O)NR¥R", wherein any (Cs-
Cy)carbocycle or (C;-Cg)alkyl of ART optionally substituted with 1, 2, 3,4 or 5 VA groups,
wherein the Z* groups are the same or different;

each Z* is independently halogen, -CN, or -OR"®;

each R™, RP R%, R, and R™ is independently H or (C-Cy)alkyl;
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each Z” is independently halogen, which may be same or different; and
nis 0,1, 2, or 3;
or a pharmaceutically acceptable salt thereof.

[0200] In certain embodiments, a compound of formula IIId is a compound of formula Ille.

R1
R3a H
R3b
0
N

)l\ A2

AT

I
T—@n
S

7 1
ZZ
e

or a pharmaceutically acceptable salt thereof.

[0201] The present disclosure provides compounds of formula IIIf:

AN
| @
/
R1
Rea H
R3b
0 Z!
NT O
A|\|1 A2

wherein

Alis CH, C—Z3, or nitrogen;

A*is CH or nitrogen;

R' is 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle,
wherein any 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle of
R'is optionally substituted with 1, 2, 3, 4 or 5 Z" groups, wherein the Z* groups are the same or
different;

each R* and R™ is independently H or (C;-Cs)alkyl;

Z'is 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle,
wherein any 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle of
Z'is optionally substituted with 1, 2, 3,4 or 5 Z'* or 7', wherein the Z' and Z'° groups are the

same or different;
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each Z' is independently (Cs-Cy)carbocycle, 5-12 membered heteroaryl, 3-12 membered
heterocycle, halogen, -CN, -OR™, -OC(O)RF', -OC(O)NRY'R", -SR™, -S(O)R?', -S(0),OH, -
S(0):R”, -S(0)NRYR", -NRYR", -NR"'COR"', -NR"'CO,R"', -NR"CONR*'R"", -
NR"'S(0),R"', -NR"S(0),0R"", -NR"'S(0),NR'R", -C(O)R", -C(0)OR™, -C(O)NR*'R"" and
—S(O)ZNRHICORp 1, wherein any (C;-Cy)carbocycle, 5-12 membered heteroaryl and 3-12
membered heterocycle of 7" is optionally substituted with 1, 2, 3,4 or 5 Z' or ! groups,
wherein the Z' and 7" groups are the same or different;

each Z'"" is independently (C;-Cg)alkyl optionally substituted with 1, 2, 3, 4 or 5 halogen,
which are the same or different;

each Z'* is independently halogen, -CN, -OH, -NH,, -C(O)NR¥R™, or (C)-
Cs)heteroalkyl;

each Z'% is independently (C;-Cg)alkyl or (C;-Cg)haloalkyl;

each R" is independently H, (C;-Cg)alkyl, (Cs-Cy)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Cs-Cy)carbocycle, 3-7
membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R™ is optionally substituted
with1,2,3,40r5 7! or 71 groups, wherein the 7! and 7! groups are the same or different,
and wherein any (C;-Cg)alkyl of R™ is optionally substituted with 1, 2, 3,4 or 5 z'" groups,
wherein the Z'¢ groups are the same or different;

each R is independently (C;-Cg)alkyl, (C3-C7)carbocycle, 3-7 membered heterocycle, or
5-6 membered monocyclic-heteroaryl, wherein any (Csz-C7)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl of RP s optionally substituted with 1, 2, 3,
4or57"orz" groups, wherein the Z'“ and 7" groups are the same or different, and wherein
any (C;-Cg)alkyl of RP' is optionally substituted with 1, 2, 3, 4 or 5 Z'¢ groups, wherein the Z'¢
groups are the same or different;

each R and R™ is independently H, (C;-Cg)alkyl, (C5-C7)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Cs-Cy)carbocycle, 3-7
membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R or R" is optionally
substituted with 1, 2, 3, 4 or 5 Z' or 2" groups, wherein the Z' and 72" groups are the same or
different, and wherein any (C;-Cg)alkyl of RY or R is optionally substituted with 1, 2, 3,4 or 5
7' groups, wherein the Z'° groups are the same or different, or R%' and R" together with the

nitrogen to which they are attached form a 5, 6 or 7-membered heterocycle, wherein the 5, 6 or
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7-membered heterocycle is optionally substituted with 1, 2, 3,4 or 5 Z"orz" groups, wherein
the Z'¢ and Z" groups are the same or different;

each R%” and R™ is independently H, (C;-Cs)alkyl, (C3-C;)carbocycle, or R% and R®
together with the nitrogen to which they are attached form a 5, 6, or 7-membered heterocycle;

7% is (C,-Cy)alkenyl, (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-
heteroaryl, 3-12 membered C-linked-heterocycle, -C(O)R™, or -C(O)NR*'R", wherein any 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of
Z” is optionally substituted with 1,2, 3,4 or 5 7% or 2* groups, wherein the Z* and Z* groups
are the same or different, and wherein any (C,-Cg)alkenyl or (C,-Cs)alkynyl of Z*is optionally
substituted with 1, 2, 3, 4, or 5 7 groups, wherein the 7 groups are the same or different;

each R™ is independently H or (C;-Cy)alkyl;

each R% and R™ is independently H or (C;-Cy)alkyl;

each Z®°is independently oxo, (C;-Cy)alkyl, (C;-Cy)heteroalkyl or (C;-Cy)haloalkyl;

each Z** is independently oxo, halogen, -CN, -OR™, -OC(O)R™, -OC(O)NR*'R™, -SR™, -
S(O)R™, -S(0),0H, -S(0),R™, -S(0)NR*'R™, -NR*'R™, -NR™COR™, -NR™CO,R", -
NR™CONR¥'R™, -NR™S(0),R™, -NR™S(0),0R™, -NR™S(0),NRI'R" -NO,, -C(O)R™, -
C(0)OR™, or -C(O)NR*'R™;

each R™ is independently H, (C;-Cy)alkyl, (C;-Cy)haloalkyl, or (C;-Cy)heteroalkyl;

each R™ is independently (C;-Cs)alkyl, (C;-Cy)haloalkyl, or (C;-Cy)heteroalkyl;

each R% and R™ is independently H, (C;-Cy)alkyl, (C;-Cy)haloalkyl, or (C;-
Cyheteroalkyl;

each Z’ is independently a (C,-C,)heteroalkyl;

each Z' is independently oxo, (C;-Cs)alkyl, (C3-Cy)carbocycle, halogen, -CN, —ORHS, -
NR¥R”, -NR™CORF’, -NR™CO,R"’, -C(O)R™, -C(O)OR™, or -C(O)NR¥R", wherein any (Cs-
Cy)carbocycle or (C;-Cg)alkyl of ART optionally substituted with 1, 2, 3,4 or 5 VA groups,
wherein the Z* groups are the same or different;

each Z* is independently halogen, -CN, or -OR"®;

each R™, RP R%, R, and R™ is independently H or (C-Cy)alkyl;

each Z” is independently halogen, which may be same or different; and

nis 0,1, 2, or 3;

or a pharmaceutically acceptable salt thereof.

[0202] In certain embodiments, a compound of formula IIIf is a compound of formula IIIg.
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or a pharmaceutically acceptable salt thereof.

[0203] The present disclosure provides compounds of formula IlTh:

Z4
25
N

a F

wherein

Alis CH, C—Z3, or nitrogen;

A*is CH or nitrogen;

C together with the two carbon atoms to which it is attached forms a 3-7 membered
monocyclic-carbocycle or 5-9 membered bicyclic-carbocycle, wherein any 3-7 membered
monocyclic-carbocycle or 5-9 membered bicyclic-carbocycle of C is optionally substituted with
1,2,3,40r5 z groups, wherein the z* groups are the same or different;

each Z" is independently Z'*, Z'* or H;

each Z" is independently (Csz-C7)carbocycle, 5-12 membered heteroaryl, 3-12 membered
heterocycle, halogen, -CN, -OR™, -OC(O)RF', -OC(O)NRY'R", -SR™, -S(O)R?', -S(0),0OH, -
S(0):R”, -S(0),NRYR", -NRYR", -NR"'COR"', -NR"'CO,R"', -NR"CONR*R", -
NR"S(0),R"', -NR"'S(0),0R"", -NR"'S(0),NR¥R", -C(O)R™, -C(0)OR™, -C(O)NR*R"" and
—S(O)ZNRHICORp 1, wherein any (Cs-Cr)carbocycle, 5-12 membered heteroaryl and 3-12
membered heterocycle of Z"%is optionally substituted with 1, 2, 3,4 or 5 Z'or " groups,

wherein the Z' and 7' groups are the same or different;
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each Z'"" is independently (C;-Cg)alkyl optionally substituted with 1, 2, 3, 4 or 5 halogen,
which are the same or different;

each Z'* is independently halogen, -CN, -OH, -NH,, -C(O)NR¥R™, or (C)-
Cg)heteroalkyl;

each Z' is independently (C;-Cg)alkyl or (C;-Cg)haloalkyl;

each R™ is independently H, (C;-Cs)alkyl, (Cs-Cy)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Csz-Cy)carbocycle, 3-7
membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R™ is optionally substituted
with1,2,3,40r5 7! or 71 groups, wherein the 7! and 7! groups are the same or different,
and wherein any (C;-Cg)alkyl of R™ is optionally substituted with 1, 2, 3,4 or 5 z'" groups,
wherein the Z'¢ groups are the same or different;

each RP! is independently (C;-Cg)alkyl, (C5-C7)carbocycle, 3-7 membered heterocycle, or
5-6 membered monocyclic-heteroaryl, wherein any (Cs-Cy)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl of RP s optionally substituted with 1, 2, 3,
4or57"orz" groups, wherein the Z'“ and 7" groups are the same or different, and wherein
any (C;-Cg)alkyl of RP' is optionally substituted with 1, 2, 3, 4 or 5 Z'¢ groups, wherein the Z'¢
groups are the same or different;

each R and R™ is independently H, (C;-Cg)alkyl, (C5-C7)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (Csz-Cy)carbocycle, 3-7
membered heterocycle, or 5-6 membered monocyclic-heteroaryl of R or R" is optionally
substituted with 1, 2, 3, 4 or 5 Z' or 2" groups, wherein the Z' and 72" groups are the same or
different, and wherein any (C;-Cg)alkyl of RY or R is optionally substituted with 1, 2, 3,4 or 5
7' groups, wherein the Z'° groups are the same or different, or R%' and R" together with the
nitrogen to which they are attached form a 5, 6 or 7-membered heterocycle, wherein the 5, 6 or
7-membered heterocycle is optionally substituted with 1, 2, 3,4 or 5 Z"orz" groups, wherein
the Z'¢ and Z" groups are the same or different;

each R%” and R™ is independently H, (C;-Cs)alkyl, (C3-C;)carbocycle, or R% and R®
together with the nitrogen to which they are attached form a 5, 6, or 7-membered heterocycle;

7% is (C,-Cy)alkenyl, (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-
heteroaryl, 3-12 membered C-linked-heterocycle, -C(O)R™, or -C(O)NR*'R", wherein any 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of
Z” is optionally substituted with 1,2, 3,4 or 5 7% or 2* groups, wherein the Z* and Z* groups
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are the same or different, and wherein any (C,-Cg)alkenyl or (C,-Cs)alkynyl of Z*is optionally
substituted with 1, 2, 3, 4, or 5 7 groups, wherein the 7 groups are the same or different;

each R™ is independently H or (C;-Cy)alkyl;

each R* and R” is independently H or (C;-Cy)alkyl;

each Z®°is independently oxo, (C;-Cy)alkyl, (C;-Cy)heteroalkyl or (C;-Cy)haloalkyl;

each Z** is independently oxo, halogen, -CN, -OR™, -OC(O)R™, -OC(O)NR*'R™, -SR™, -
S(O)R™, -S(0),0H, -S(0):R™, -S(0):NRR™, -NR*R", -NR™COR", -NR™CO,R", -
NR™CONRYR"™, -NR™S(0),R™, -NR™S(0),0R™, -NR™S(0),NR*'R" -NO,, -C(O)R™, -
C(0)OR™, or -C(O)NR*R™;

each R™ is independently H, (C;-Cy)alkyl, (C;-Cs)haloalkyl, or (C;-Cy)heteroalkyl;

each R™ is independently (C;-Cs)alkyl, (C;-Cy)haloalkyl, or (C;-Cy)heteroalkyl;

each R and R™ is independently H, (C,-Cy)alkyl, (C,-Cy)haloalkyl, or (C;-
Cyheteroalkyl;

7’ is independently a (C,-C)heteroalkyl;

each Z' is independently oxo, (C;-Cs)alkyl, (C3-Cy)carbocycle, halogen, -CN, —ORHS, -
NR¥R”, -NR™CORF’, -NR™CO,R"’, -C(O)R™, -C(O)OR™, or -C(O)NR¥R", wherein any (Cs-
Cy)carbocycle or (C;-Cg)alkyl of ART optionally substituted with 1, 2, 3,4 or 5 VA groups,
wherein the Z* groups are the same or different;

each Z* is independently halogen, -CN, or -OR"®;

each R™, RP R%, R, and R™ is independently H or (C;-Cy)alkyl; and

Z>*is H or halogen;

or a pharmaceutically acceptable salt thereof.

[0204] In certain embodiments, a compound of formula IIIh is a compound of formula IIIi.
Z4
%a
T
N
H
\‘/N

o \ \ Z1W

/F

Z1W

or a pharmaceutically acceptable salt thereof.
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[0205] The present disclosure provides compounds of formula I1Ij:

4
f z% F
B O
/
N
H
F F \‘/N

o}
N zv
27 AT i
11§

wherein

Alis CH, C—Z3, or nitrogen;

A*is CH or nitrogen;

Z"™ is H or (C;-Cg)alkyl;

Z" is -NR"'S(0),R"", -NR"S(0),NR¥'R", -NR¥R", -NR"COR"', -NR"'CONR*'R", or
-NR"'COR"";

Z"is H, halogen, -CN, -OR™, (C1-Cy)alkyl, wherein the (C;-Cg)alkyl is optionally
substituted with 1, 2, or 3 halogen, which are the same or different;

each R™ is independently H or (C;-Cg)alkyl;

each RP' is independently (C;-Csg)alkyl;

each RY' and R" is independently H or (C;-Cg)alkyl;

7’ is (C1-Cpheteroalkyl;

7% is (C,-Cg)alkynyl, optionally substituted with 1, 2, 3, 4, or 5 Z*° group, wherein the Z*
groups are the same or different; wherein Z* is independently halogen, -OR™, -NR™CO,R™,
-C(O)OR™, or -NR*R™;

each R™ is independently H or (C;-Cy)alkyl;

each R™ is independently (C;-Cy)alkyl;

each R and R™ is independently H, (C;-Cy)alkyl, or (C;-Cs)heteroalkyl;

Z'is hydrogen, (C;-Cs)alkyl, halogen, -CN, C(O)R™, -C(O)OR™, -C(O)NR¥R”, -
NR™CORP, -NR¥R”, or (C5-Cy)carbocycle, wherein any (C;3-Cy)carbocycle or (C;-Cg)alkyl of
Z"is optionally substituted with halogen or hydroxyl;

each R™ is independently H or (C;-Cy)alkyl;

each RP® is independently H or (C;-Cy)alkyl;
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each RY and R” is independently H or (C;-Cy)alkyl; and
Z>*is H or halogen;
or a pharmaceutically acceptable salt thereof.

[0206] In certain embodiments, a compound of formula IIj is a compound of formula IIk.

Ik

or a pharmaceutically acceptable salt thereof.

[0207] Specific values listed below are values for compounds of formula III as well as all
related formulas (e.g., formulas Ila, IIIb, Illc, I11d, I1le, IIIf, IlIg, [ITh, II1i, I1Ij, and II1k) where
applicable. For example, values recited below as applying to formula III apply equally to all
related formulas of formula III (e.g., formulas IlIa, I1Ib, Illc, I11d, I1le, IIIf, I1Ig, I1Th, IIL, I11j,
and IIIk) that permit the presence of such variable. It is to be understood that two or more
values may combined. Thus, it is to be understood that any variable for compounds of formula
III may be combined with any other variable for compounds of formula III the same as if each
and every combination of variables were specifically and individually listed. For example, it is
understood that any specific value of R' detailed herein for compounds of formula III may be
combined with any other specific value for one or more of the variables A, Zl, Rz, R* or R*® of
formula III the same as if each and every combination were specifically and individually listed.
[0208] In certain embodiments of formula III, Alis CH. In certain embodiments, A'is C-Z°.
In certain embodiments, A' is nitrogen.

[0209] In certain embodiments of formula ITI, A% is CH. In certain embodiments, A” is
nitrogen.

[0210] In certain embodiments of formula III, Alis CH; and A% is CH. In certain

embodiments, Alis C—Z3; and A” is CH. In certain embodiments, Alis nitrogen; and A’ is CH.
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[0211] In certain embodiments of formula III, Alis CH; and A% is nitrogen. In certain
embodiments, Alis C—Z3; and A” is nitrogen. In certain embodiments, Alis nitrogen; and A%is
nitrogen.

[0212] In certain embodiments of formula III, 7’ is F. In certain embodiments of formula III,
nis one. In certain embodiments, n is two. In certain embodiments of formula III, n is one and
7’ is F. In certain embodiments, n is two and each 7’ isF.

[0213] In certain embodiments of formula III, 73 is H. In certain embodiments, Z>* is F.
[0214] In certain embodiments of formula I1I, each Z'" is independently Z' or Z'°, wherein
the Z'* and Z'" groups may be the same or different. In certain embodiments, each Z™is
independently (C;-Cg)alkyl, halogen, or -NR™S(0),R"', which may be same or different.
[0215] In certain embodiments of formula III, Z'*is H. In certain embodiments, Z'* is (Cy-
Cg)alkyl. In certain embodiments, 7% is (C1-Cyalkyl. In certain embodiments, 7% is (Cy-
Cs)alkyl. In certain embodiments, Z%is methyl.

[0216] In certain embodiments of formula III, Z'¥ is -NR"'S(0),R"', -NR"'S(0),NR*'R", or -
NRYR™. In certain embodiments, Z" is -NR*'S(0),R or -NR™S(0),NRI'R™. In certain
embodiments, Z'¥ is -NR*'S(0),R"!. In certain embodiments, Z" is -NR™S(0),NRI'R". In
certain embodiments, Z is -NRUR™,

[0217] In certain embodiments of formula III, Z'%is H or halogen. In certain embodiments,
Z'?is H. In certain embodiments, 7% s halogen. In certain embodiments, Z'%is Cl. In certain
embodiments, Z'? is F. In certain embodiments, Z'? is Br.

[0218] In certain embodiments of formula III, Z! is -NR*'S(0),R"' or -NR"!S(0),NR*'R"!
and Z'” is halogen. In certain embodiments, Z" is -NR™S(O),R"! and Z'* is halogen. In certain
embodiments, Z'* is (C;-Cy)alkyl; Z" is -NR™S(0),R?' or -NR™S(0),NRYR"; and Z'* is
halogen. In certain embodiments, 7% is (Cy-Cyalkyl; 7" is -NR™S(0),R"'; and Z'* is halogen.
[0219] In certain embodiments of formula III, A is pyridinyl, pyrimidinyl, pyrazinyl, or
pyridazinyl, wherein any pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl of A is substituted with
one Z' group at the position shown, one Z* group and optionally substituted with 1 or 2 Z°
groups. In certain embodiments, A is pyridinyl, pyrimidinyl, pyrazinyl, or pyridazinyl, wherein
any pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl of A is substituted with one z! group at the

position shown, one Z* group and optionally substituted with 1 Z* group.
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[0220] In certain embodiments, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, wherein
any pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl of A is substituted with one z! group at the
position shown and one Z* group. In one aspect, A is not substituted with a Z* group.

[0221] In certain embodiments, A is pyridinyl, wherein any pyridinyl of A is substituted with
one Z' group at the position shown, one Z* group, and optionally substituted with 1 or 2 Z’
groups. In certain embodiments, A is pyridinyl, wherein any pyridinyl of A is substituted with
one Z! group at the position shown, one Z* group, and optionally substituted with 1 Z* group.
[0222] In certain embodiments, A is pyridinyl, wherein any pyridinyl of A is substituted with
one Z' group at the position shown and one Z* group. In one aspect, the Z* group attached at the
position alpha to the nitrogen of the pyridinyl group. In a further aspect, A is not substituted
with a Z® group.

[0223] In certain embodiments, A is pyrimidinyl, wherein any pyridinyl of A is substituted
with one Z' group at the position shown, one Z* group, and optionally substituted with 1 or 2 Z’
groups. In certain embodiments, A is pyrimidinyl, wherein any pyridinyl of A is substituted
with one Z' group at the position shown, one Z* group, and optionally substituted with 1 Z’
group.

[0224] In certain embodiments, A is pyrimidinyl, wherein any pyridinyl of A is substituted
with one Z' group at the position shown and one Z* group. In one aspect, A is not substituted
with a Z® group.

[0225] In certain embodiments, A is pyrazinyl, wherein any pyridinyl of A is substituted with
one Z' group at the position shown, one Z* group, and optionally substituted with 1 or 2 Z’
groups. In certain embodiments, A is pyrazinyl, wherein any pyridinyl of A is substituted with
one Z! group at the position shown, one Z* group, and optionally substituted with 1 Z* group.
[0226] In certain embodiments, A is pyrazinyl, wherein any pyridinyl of A is substituted with
one Z' group at the position shown and one Z” group. In one aspect, A is not substituted with a
A group.

[0227] In certain embodiments, A is:

[0228] In certain embodiments, A is:
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NZ | Z NZ | Z; NZ | Z,
22 Z3

[0229] In certain embodiments, A is:

[0230] In certain embodiments, A is:

[0231] In certain embodiments, A is:

[0232] In certain embodiments of formula III, R* is phenyl optionally substituted with 1, 2, or
3 halogens, which may be the same or different. In certain embodiments, R is phenyl optionally
substituted with 1 or 2 halogens, which may be the same or different. In certain embodiments,
R” is phenyl optionally substituted with 2 halogens, which may be the same or different. In
certain embodiments, R? is phenyl optionally substituted with 1 halogen.

[0233] In certain embodiments, R* is 3,5-difluorophenyl or 3-fluorophenyl. In certain

embodiments, R* is 3,5-difluorophenyl. In certain embodiments, R is 3-fluorophenyl.

z% F

[0234] In certain embodiments, the moiety «anar is wlnn wherein Z3* is H
or halogen.

[0235] In certain embodiments of formula III, each Z°, where present, is independently
methoxy, dimethylamino, or methylamino. In certain embodiments, Z3, where present, is

methoxy. In certain embodiments, Z°, where present, is dimethylamino. In certain
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embodiments, Z3, where present, is methylamino. In certain embodiments, Z3, where present, is
halogen. In certain embodiments, Z3, where present, is fluoro. In certain embodiments, Z3,
where present, is chloro. In certain embodiments, Z3, where present, is bromo.

[0236] In certain embodiments of formula III, each R* and R* are each H. In certain
embodiments, R* is methyl and R’ is H.

[0237] In certain embodiments of formula III, Z* is (C,-Cg)alkynyl, 6-12 membered aryl, 5-12
membered C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, or —C(O)NRq3Rr3, wherein
any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-
heterocycle of Z* is optionally substituted with 1, 2, 3, 4 or 5 7% or 2* groups, and wherein any
(C»-Cg)alkynyl of Z* is optionally substituted with 1, 2, 3, 4 or 5 Z*° groups.

[0238] In certain embodiments, 7% is (Cy-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-
linked-heteroaryl, 3-12 membered C-linked-heterocycle, or -C(O)NR®R", wherein any 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of
Z” is optionally substituted with 1, 2, 3, 4 or 5 Z* groups, and wherein any (C,-Cg)alkynyl of Z*
is optionally substituted with 1, 2, 3, 4 or 5 Z** groups.

[0239] In certain embodiments, 7% is (Cy-Cg)alkynyl, phenyl, 5-6 membered C-linked-
monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, 8-10 membered C-linked-
bicyclic-heterocycle, or -C(O)NR*R", wherein any phenyl, 5-6 membered C-linked-
monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, or §-10 membered C-
linked-bicyclic-heterocycle of Z* is optionally substituted with 1, 2, 3,4 or 5 7% or 2* groups,
and wherein any (C,-Cg)alkynyl of Z is optionally substituted with 1, 2, 3, 4 or 5 Z** groups.
[0240] In certain embodiments, 7% is (C,-Cg)alkynyl, phenyl, 5-6 membered C-linked-
monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, 8-10 membered C-linked-
bicyclic-heterocycle, or -C(O)NR*R", wherein any phenyl, 5-6 membered C-linked-
monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, or §-10 membered C-
linked-bicyclic-heterocycle of Z* is optionally substituted with 1, 2, 3, 4 or 5 Z* groups, and
wherein any (C,-Cg)alkynyl of Z”is optionally substituted with 1, 2, 3, 4 or 5 Z*° groups.

[0241] In certain embodiments, Z* is (C,-Cg)alkynyl, phenyl, 5-6 membered C-linked-
monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, 8-10 membered C-linked-
bicyclic-heterocycle, or -C(O)NR*R", wherein the 5-6 membered C-linked-monocyclic-
heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, or 8-10 membered C-linked-bicyclic-

heterocycle have 1-9 carbon atoms and 1-4 heteroatoms in the ring system, and wherein any
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phenyl, 5-6 membered C-linked-monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-
heteroaryl, 8-10 membered and C-linked-bicyclic-heterocycle of Z* is optionally substituted with
1,2,3,40r52%® or 2* groups, and wherein any (C,-Cg)alkynyl of Z* is optionally substituted
with 1, 2, 3, 4 or 5 Z* groups.

[0242] In certain embodiments, 7% is (C,-Cg)alkynyl, phenyl, 5-6 membered C-linked-
monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, 8-10 membered C-linked-
bicyclic-heterocycle, or -C(O)NR*R", wherein the 5-6 membered C-linked-monocyclic-
heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, or 8-10 membered C-linked-bicyclic-
heterocycle have 1-9 carbon atoms and 1-4 heteroatoms in the ring system, and wherein any
phenyl, 5-6 membered C-linked-monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic-
heteroaryl, 8-10 membered, or C-linked-bicyclic-heterocycle of Z* is optionally substituted with
1,2,3,40r52* groups, and wherein any (C,-Cg)alkynyl of 7% is optionally substituted with 1,
2,3, 4 or5 Z* groups.

[0243] In certain embodiments of formula III, Z* is (C,-Cg)alkynyl, optionally substituted with
1,2,3,4, or5Z* groups. In certain embodiments, Z is (C,-Cg)alkynyl, optionally substituted
with 1, 2, 3, or 4 Z* groups. In certain embodiments, Z* is (C,-Cg)alkynyl, optionally
substituted with 1, 2, or 3 Z* groups. In certain embodiments, Z* is (C,-Cg)alkynyl, optionally
substituted with 1 or 2 Z*° groups.

[0244] In certain embodiments, Z* is of the formula:

Z%¢or (C-Cylalkyl or H

% — \ (Cy-Cpalkyl or H

(Cy-Cpalkyl or H

wherein each of the (C;-Cy)alkyl moieties of Zz, if present, is optionally substituted with 1, 2 or 3
Z*° groups, wherein the z* groups may be the same or different.
[0245] In certain embodiments, Z* is of the formula:

ZZC

g — <(C1-C4)a1kyl

(C1-Cyalkyl
wherein each of the (C;-Cy)alkyl moieties of Z* is optionally substituted with 1, 2 or 3 Z*
groups, wherein the z* groups may be the same or different.

[0246] In certain embodiments, Z* is of the formula:
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OH

% — < (C,-Cy)alkyl

(C,-Cyalkyl

wherein each of the (C;-Cj)alkyl moieties of Z* is optionally substituted with 1, 2 or 3 Z*
groups, wherein the z* groups may be the same or different.

[0247] In certain embodiments of formula III, 77 is substituted with 1, 2, 3, or 4 7® or 7%
groups, wherein the Z* and Z* groups may be the same or different. In certain embodiments,
7% is substituted with 1, 2, or 3 Z** or Z* groups, wherein the Z* and Z* groups may be the
same or different. In certain embodiments, Z* is substituted with 1 or 2 Z* or Z* groups,
wherein the Z* and Z* groups may be the same or different. In certain embodiments, Z* is
substituted with 1 Z*® or Z* group.

[0248] In certain embodiments of formula III, Z%is optionally substituted with 1, 2, or 3 7 or
Z*° groups, wherein the Z* and 7* groups may be the same or different. In certain
embodiments, Z” is substituted with 1 Z*° or Z* group. In certain embodiments, Z*is substituted
with 2 Z* or Z* groups, wherein the 7? and Z* groups may be the same or different. In certain
embodiments, Z” is substituted with 3 Z** or Z* groups, wherein the Z* and 7* groups may be
the same or different.

[0249] In certain embodiments of formula III, 77 is substituted with 1, 2, 3, or 4 Z*¢ groups,
wherein the Z*° groups may be the same or different. In certain embodiments, Z* is substituted
with 1, 2, or 3 Z* groups, wherein the Z* groups may be the same or different. In certain
embodiments, Z” is substituted with 1 or 2 Z* groups, wherein the Z** groups may be the same
or different. In certain embodiments, Z” is substituted with 1 Z* group.

[0250] In certain embodiments of formula III, Z%is optionally substituted with 1, 2, or 3 7
groups, wherein the Z* groups may be the same or different. In certain embodiments, Z” is
substituted with 1 Z*° group. In certain embodiments, Z*is substituted with 2 Z** groups,
wherein the Z*° groups may be the same or different. In certain embodiments, Z*is substituted
with 3 Z*° groups, wherein the Z* groups may be the same or different.

[0251] In certain embodiments, each Z* is independently halogen, -OR™, NR4*'R"™, -
NR™CO,R™, -C(0)OR™, or -C(O)NRY'R™. In certain embodiments, each Z* is independently
halogen or -OR™.
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[0252] In certain embodiments, 7? optionally substituted with 1, 2, 3, 4, or 5 7® or 7* groups
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[0253] In certain embodiments, 7? optionally substituted with 1, 2, 3, 4, or 5 7® or 7% groups
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[0254] In certain embodiments, 7? optionally substituted with 1, 2, 3, 4, or 5 7® or 7% groups

1S

[0255] In certain embodiments, 7? optionally substituted with 1, 2, 3, 4, or 5 7® or 7% groups

1S
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[0256] In certain embodiments, 7? optionally substituted with 1, 2, 3, 4, or 5 7® or 7% groups

1S

HO HO HO, HO, HO>F—
HO © Ho _ ., — % — E h: % >j = E - g
A= g',TO)ENﬁE, /\OH , /\F L FF FF g ©OH
HO,
>ﬁ: $ v = HOW — s HO_ | HO, —
0— HOI % > T § / T § = E = g \,\\‘/\/NH

__HO — § HO_ L PN HoN,
ijg, {tg,tg Sﬁg-,\%mfg, " — E',or HO—/- = E',

[0257] In certain embodiments, 7? optionally substituted with 1, 2, 3, 4, or 5 7® or 7% groups

is F E-.

[0258] In certain embodiments of formula ITI, R' is a 5-12 membered heteroaryl, wherein any
5-12 membered heteroaryl of R'is optionally substituted with 1, 2, 3, 4, or 5 Z* groups.

[0259] In certain embodiments of formula ITI, R" is a 8-12 membered bicyclic-heteroaryl or 8-
12 membered tricyclic-heteroaryl, wherein any 8-12 membered bicyclic-heteroaryl or 8-12

membered tricyclic-heteroaryl of R'is optionally substituted with 1, 2, 3, 4, or 5 Z" groups.
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[0260] In certain embodiments, R' is a 8-12 membered tricyclic-heteroaryl, wherein the 8-12
membered tricyclic-heteroaryl of R!is optionally substituted with 1, 2, 3, 4, or 5 Z" groups.
[0261] In certain embodiments, R' is a 8-12 membered bicyclic-heteroaryl or 8-12 membered
tricyclic-heteroaryl, wherein the 8-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl have 4-10 carbon atoms and 1-5 heteroatoms in the ring system, and wherein any 8-
12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R'is optionally
substituted with 1, 2, 3, 4, or 5 z groups.

[0262] In certain embodiments, R' is a 8-12 membered bicyclic-heteroaryl or 8-12 membered
tricyclic-heteroaryl, wherein the 8-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl contains at least one partially unsaturated ring, and wherein any 8-12 membered
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R is optionally substituted with 1,
2,3,4o0r5 7zt groups.

[0263] In certain embodiments, R' is a 8-12 membered tricyclic-heteroaryl, wherein the §-12
membered tricyclic-heteroaryl contains at least one partially unsaturated ring, and wherein any
8-12 membered bicyclic-heteroaryl or §-12 membered tricyclic-heteroaryl of R is optionally
substituted with 1, 2, 3, 4 or 5 z groups.

[0264] In certain embodiments of formula ITI, R" is a 8-12 membered bicyclic-heteroaryl or 8-
12 membered tricyclic-heteroaryl, wherein the 8-12 membered bicyclic-heteroaryl or 8-12
membered tricyclic-heteroaryl has 4-9 carbon atoms and 1-5 heteroatoms in the ring system, and
wherein any §8-12 membered bicyclic-heteroaryl or §-12 membered tricyclic-heteroaryl of R is
optionally substituted with 1, 2, 3, 4 or 5 Z* groups.

[0265] In certain embodiments, R' is a 8-12 membered bicyclic-heteroaryl, wherein the §-12
membered bicyclic-heteroaryl has 6-9 carbon atoms and 1-3 heteroatoms in the ring system, and
wherein any 8-12 membered bicyclic-heteroaryl of R is optionally substituted with 1, 2, 3, 4 or
5Z" groups.

[0266] In certain embodiments, R' is a 8-12 membered bicyclic-heteroaryl or §-12 membered
tricyclic-heteroaryl, wherein the 8-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl has 6-9 carbon atoms and 1-3 heteroatoms in the ring system, and wherein any 8-12
membered bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R is optionally
substituted with 1, 2, 3, 4 or 5 z groups.

[0267] In certain embodiments of formula III, R! has the following formula IIa:
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s

IIa
wherein:

C together with the two carbon atoms of ring B to which it is attached forms a 3-7
membered monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered
monocyclic-heterocycle, or 5-8 membered bicyclic heterocycle, wherein any 3-7 membered
monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered monocyclic-
heterocycle or 5-8 membered bicyclic heterocycle of C is optionally substituted with 1, 2, 3, 4 or
5 Z* groups, wherein the Z* groups are the same or different; and

B is a 5 or 6 membered monocyclic-heteroaryl with 1, 2 or 3 nitrogen atoms, wherein B
is optionally substituted with 1, 2, 3, 4 or 5 Z* groups, wherein the Z* groups are the same or
different.

[0268] In certain embodiments of formula III, R has the following formula IIb:

C
(/
|
1

Y~ W

A
B
~x”

b
wherein:

C together with the two carbon atoms of ring B to which it is attached forms a 3-7
membered monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered
monocyclic-heterocycle, or 5-8 membered bicyclic heterocycle, wherein any 3-7 membered
monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered monocyclic-
heterocycle or 5-8 membered bicyclic heterocycle of C is optionally substituted with 1, 2, 3, 4 or
5 Z* groups, wherein the Z* groups are the same or different; and

B is a 5 or 6 membered monocyclic-heteroaryl having 1, 2 or 3 nitrogen atoms;

VisCorN;

W is CZ*,NZ* or N;
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X is CZ*,NZ* or N;

Y is CZ*, N or absent;

the dashed bonds are selected from single bonds and double bonds, wherein the dashed
bonds, V, W, X and Y are selected so that the 5 or 6 membered monocyclic-heteroaryl B is
aromatic; and

each Z* is independently selected from H or Z* wherein the Z* groups are the same or
different.

[0269] In certain embodiments of formula III, R! has the following formula Ilc:

Ilc
wherein:

C together with the two carbon atoms of ring B to which it is attached forms a 3-7
membered monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered
monocyclic-heterocycle, or 5-8 membered bicyclic heterocycle, wherein any 3-7 membered
monocyclic-carbocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered monocyclic-
heterocycle or 5-8 membered bicyclic heterocycle of C is optionally substituted with 1, 2, 3, 4 or
5 Z* groups, wherein the Z* groups are the same or different; and

B is a 5 or 6 membered monocyclic-heteroaryl having 1, 2 or 3 nitrogen atoms;

VisCorN;

W is CZ* or N;

X is CZ*,NZ* or N;

Y is CZ*, N or absent;

the dashed bonds are selected from single bonds and double bonds, wherein the dashed
bonds, V, W, X and Y are selected so that the 5 or 6 membered monocyclic-heteroaryl B is
aromatic; and

each Z* is independently selected from H or Z, wherein the Z* groups are the same or
different.

[0270] In certain embodiments of formula III, R has the following formula IId:
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Id
wherein:

C together with the two carbon atoms to which it is attached forms a 3-7 membered
monocyclic-carbocycle, 5-9 membered bicyclic-carbocycle, 3-7 membered monocyclic-
heterocycle, or 5-9 membered bicyclic heterocycle, wherein any 3-7 membered monocyclic-
carbocycle, 5-9 membered bicyclic-carbocycle, 3-7 membered monocyclic-heterocycle or 5-9
membered bicyclic heterocycle of C is optionally substituted with 1, 2, 3, 4 or 5 Z* groups,
wherein the Z* groups are the same or different; and

each Z* is independently selected from H or Z, wherein the Z* groups are the same or
different.

[0271] In certain embodiments of formula III, R has the following formula:

wherein:

C together with the two carbon atoms to which it is attached forms a 3-7 membered
monocyclic-carbocycle or 5-9 membered bicyclic-carbocycle, wherein any 3-7 membered
monocyclic-carbocycle or 5-9 membered bicyclic-carbocycle of C is optionally substituted with
1,2,3,4or5Z" groups, wherein the Z* groups are the same or different.

[0272] In certain embodiments of formula III, R has the following formula:

74

[0273] In certain embodiments of formula III, C together with the two carbon atoms to which

it is attached forms a 5-7 membered monocyclic-carbocycle or 5-7 membered bicyclic-
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carbocycle, wherein any 5-7 membered monocyclic-carbocycle or 5-7 membered bicyclic-
carbocycle of C is optionally substituted with 1, 2, 3, or 4 Z* groups, wherein the Z* groups are
the same or different.

[0274] In certain embodiments of formula III, each Z'is independently (C;-Cg)alkyl, (Cs-
C;)carbocycle, halogen, -CN, -NRR™, -NR™CORP’, -NR™CO,R", -C(O)OR™, or

C(O)NR¥R", wherein any (C3-Cy)carbocycle or (C-Cg)alkyl of Z* is optionally substituted with
1,2,3,40r5 VA groups.

[0275] In certain embodiments, each Z* is independently (C;-Ce)alkyl or halogen, wherein any
(C1-Co)alkyl of ART optionally substituted with 1, 2, 3, 4 or 5 halogen, which may be the same
or different. In certain embodiments, each Z* is independently (C;-Cy)alkyl or halogen, wherein
any (C;-Cg)alkyl of Z* is optionally substituted with 1, 2, 3, 4 or 5 halogen, which may be the
same or different. In certain embodiments, each Z* is independently (C;-Cs)alkyl or halogen,
wherein any (C;-Cz)alkyl of Z* is optionally substituted with 1, 2, 3, 4 or 5 halogen, which may
be the same or different.

[0276] In certain embodiments, each Z" is independently fluoro, trifluoromethyl, or
difluoromethyl.

[0277] In certain embodiments of formula III, R! optionally substituted with 1, 2, 3,4, or 5 z

HN/& \
Qﬁ\ T S g;ﬁ Qﬁ\ N
Q ol 0
CN Jd oH ) NH, oH
) ) iy
1) g N3 NG 2
N ’ ‘ N N N 7
F% = P e ML I L T L S
F
K F
Cl Cl CF, FRF o OFs R,
N
< — /‘__ \ \
N, Y N T\ Y | N | N B
PPN N’ N’ N’ N N, YN
F , o o o A O

groups is

81

Peticéo 870250110014, de 01/12/2025, pag. 132/886



WO 2014/134566 PCT/US2014/019663

[0278] In certain embodiments, R! optionally substituted with 1, 2, 3,4, or 5 z groups is

F
CF3 F RF  CHF,
\
\ A\
WN | N | °N
FF Jl\u{w CFTR T o \

[0279] In certain embodiments, R! optionally substituted with 1, 2, 3, 4, or 5 YA groups is

RF  CHF,
\
| N
\
FF A

[0280] In certain embodiments, R! optionally substituted with 1, 2, 3,4, or 5 z groups is

F
F

FFoo . In certain embodiments, R! optionally substituted with 1, 2, 3,4, or 5 z groups
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[0281] In certain embodiments, R! optionally substituted with 1, 2, 3,4, or 5 z groups is

FF . In certain embodiments, R! optionally substituted with 1, 2, 3,4, or 5 z groups is

[0282] In certain embodiments, R! optionally substituted with 1, 2, 3,4, or 5 z groups is

RF CHF,
| N
N
N

[0283] In certain embodiments, R'is

e O oz P D0 g Oy O
0o B0

|

o

optionally substituted with 1, 2, 3, 4 or 5 Z* groups.
[0284] In certain embodiments, R'is

YI\\,N or OI\/\\'N

§e p

optionally substituted with 1, 2, 3, 4 or 5 Z* groups.
[0285] In certain embodiments of formula III, each Z" is independently (C,-Cg)alkyl or
halogen, wherein any (C;-Ce)alkyl of Z" is optionally substituted with 1, 2, 3, 4 or 5 halogen,
which may the same or different.
[0286] In certain embodiments, each Z'is independently (C;-Cg)alkyl, -CN, or halogen,
wherein any (C;-Cg)alkyl of Z* is optionally substituted with 1, 2, 3, 4 or 5 halogen, which may
the same or different.
[0287] In certain embodiments, each Z is independently fluoro, trifluoromethyl, or

difluoromethyl.
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[0288] In certain embodiments, each Z'is independently fluoro, trifluoromethyl, -CN, or
difluoromethyl.

[0289] In certain embodiments of Formula III, Z' is phenyl, 5-14 membered heteroaryl, or 3-
14 membered heterocycle, wherein any phenyl, 5-14 membered heteroaryl, or 3-14 membered
heterocycle of Z'is optionally substituted with 1, 2, 3,4 or 5 Z%orz'® groups.

[0290] In certain embodiments, Z' is phenyl, 5-12 membered heteroaryl, or 3-12 membered
heterocycle, wherein any phenyl, 5-12 membered heteroaryl, or 3-12 membered heterocycle of
Z'is optionally substituted with 1, 2, 3,4 or 5 7% orz'"® groups.

[0291] In certain embodiments, Z' is phenyl, 5-14 membered heteroaryl, or 3-14 membered
heterocycle, wherein any phenyl, 5-14 membered heteroaryl, or 3-14 membered heterocycle of
Z'is optionally substituted with 1, 2, 3,4 or 5 z" groups.

[0292] In certain embodiments, Z' is phenyl, 5-12 membered heteroaryl, or 3-12 membered
heterocycle, wherein any phenyl, 5-12 membered heteroaryl, or 3-12 membered heterocycle of
Z'is optionally substituted with 1, 2, 3,4 or 5 z" groups.

[0293] In certain embodiments, Z' is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10
membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered
tricyclic-heterocycle wherein any phenyl, 5-6 membered monocyclic-heteroaryl, 8§-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered tricyclic-
heterocycle of Z'is optionally substituted with 1, 2, 3,4 or 5 Z%orz'® groups.

[0294] In certain embodiments, Z' is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10
membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered
tricyclic-heterocycle wherein any phenyl, 5-6 membered monocyclic-heteroaryl, 8§-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered tricyclic-
heterocycle of Z'is optionally substituted with 1, 2, 3,4 or 5 z" groups.

[0295] In certain embodiments, Z' is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10
membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered
tricyclic-heterocycle, wherein the 5-6 membered monocyclic-heteroaryl, §-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered tricyclic-
heterocycle have 1-11 carbon atoms and 1-5 heteroatoms in the ring system, and wherein any
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10
membered bicyclic-heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally

substituted with 1, 2, 3, 4 or 5 Z'* or Z'® groups.
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[0296] In certain embodiments, Z' is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10
membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered
tricyclic-heterocycle, wherein the 5-6 membered monocyclic-heteroaryl, §-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered tricyclic-
heterocycle have 1-11 carbon atoms and 1-5 heteroatoms in the ring system, and wherein any
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10
membered bicyclic-heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally
substituted with 1,2, 3, 4 or 5 Z* groups.

[0297] In certain embodiments, Z' is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10
membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered
tricyclic-heterocycle, wherein the 5-6 membered monocyclic-heteroaryl, §-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered tricyclic-
heterocycle have 4-11 carbon atoms and 1-3 heteroatoms in the ring system, and wherein any
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10
membered bicyclic-heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally
substituted with 1, 2, 3, 4 or 5 Z'* or Z'® groups.

[0298] In certain embodiments, Z' is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10
membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered
tricyclic-heterocycle, wherein the 5-6 membered monocyclic-heteroaryl, §-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered tricyclic-
heterocycle have 4-11 carbon atoms and 1-3 heteroatoms in the ring system, and wherein any
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10
membered bicyclic-heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally
substituted with 1,2, 3, 4 or 5 Z* groups.

[0299] In certain embodiments, Z' is 8-10 membered bicyclic-heteroaryl or 8-10 membered
bicyclic-heterocycle, wherein any from §-10 membered bicyclic-heteroaryl or §-10 membered
bicyclic-heterocycle of Z'is optionally substituted with 1, 2, 3,4 or 5 Z%orz'® groups.
[0300] In certain embodiments, Z' is 8-10 membered bicyclic-heteroaryl or 8-10 membered
bicyclic-heterocycle, wherein any from §-10 membered bicyclic-heteroaryl or §-10 membered
bicyclic-heterocycle of Z'is optionally substituted with 1, 2, 3,4 or 5 z" groups.

[0301] In certain embodiments, Z' is 8-10 membered bicyclic-heteroaryl or 8-10 membered

bicyclic-heterocycle, wherein the 8-10 membered bicyclic-heteroaryl or 8-10 membered
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bicyclic-heterocycle has 3-9 carbon atoms and 1-5 heteroatoms in the ring system, and wherein
any 8-10 membered bicyclic-heteroaryl or §-10 membered bicyclic-heterocycle of Z'is
optionally substituted with 1, 2, 3,4 or 5 Z%orz'® groups.

[0302] In certain embodiments, Z' is 8-10 membered bicyclic-heteroaryl or 8-10 membered
bicyclic-heterocycle, wherein the 8-10 membered bicyclic-heteroaryl or 8-10 membered
bicyclic-heterocycle has 3-9 carbon atoms and 1-5 heteroatoms in the ring system, and wherein
any 8-10 membered bicyclic-heteroaryl or §-10 membered bicyclic-heterocycle of Z'is
optionally substituted with 1, 2, 3,4 or 5 z" groups.

[0303] In certain embodiments of formula III, Z! is not substituted with Z'.

[0304] In certain embodiments of formula III, each Z" is independently oxo,
(C5-Cy)carbocycle, halogen, -CN, -O-(C1-Cg)alkyl, -NRU'R™, -NR™ CORP!, -NR™'CO,R?’, -
NR"'CONRYR", -NR"S(O),R"", -NR"'S(0),NR¥R", or -C(O)NR*'R"".

[0305] In certain embodiments, each Z'* is independently -NR™S(0),R”', -NR™S(0),NRYR",
or halogen. In certain embodiments, each Z" is independently halogen or -NR™S(0),R?". In
certain embodiments, each Z' is independently halogen or -NR™ S(0),NR4'R"™.

[0306] In certain embodiments, Z' is substituted with 2 Z* groups, wherein each 7" is
independently -NR™S(0),R"!, -NR™S(0),NRIR", or halogen.

[0307] In certain embodiments, each Z' is independently halogen or -NR™S(0),R! and each
7% s (C1-Cg)alkyl, which may be same or different.

[0308] In certain embodiments, Z'* is -NR™S(0),R"" or -NR*'S(0),NRUR". In certain
embodiments, Z'* is halogen. In certain embodiments, 7! is -NRIR™, -NR™CORP!, -
NR"CO,R"", or -NR"'CONR?'R"".

[0309] In certain embodiments, Z'* is halogen, -OR™, or-C(O)NRYR™,

[0310] In certain embodiments, Z' is halogen or -C(O)NR*'R".

[0311] In certain embodiments, 7% s halogen, -OH, or -C(O)NH,.

[0312] In certain embodiments, 7% s fluoro, -OH, or -C(O)NH,.

[0313] In certain embodiments, each 7% s (C1-Cy)alkyl, which may be same or different.
[0314] In certain embodiments, each Z' is independently methyl or difluoromethyl.

[0315] In certain embodiments of formula III, Z!is
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N LU
}J:;:L? };:;j/ ‘%')1;; " L A NH x | ’J:;:Lp

HN~N ~N

% T
NoNH N NH NH or HN<_NH

2 2 2

o~

optionally substituted with 1, 2, 3, 4 or 5 Z'* or Z'°,

Z1w
{q/zwv
N—~—N

[0316] In certain embodiments, Z'is 27 , wherein each 7% is independently Zla,
Zlb, or H. In certain embodiments, each 7 is independently halogen, -CN, —OR“I, -
NR"'S(0),R”, -NR"S(0),NR¥R", -NR¥R", -NR"'COR"', -NR"CONR*'R", or -NR"CO,R"";
each Z'" is independently (C;-Cgalkyl), wherein the (C;-Cgalkyl) is optionally substituted with 1,
2, or 3 halogen, which are the same or different; and at least one of 7™ is 7 or Z!®. Tn certain
embodiments, at least two of Z' are independently Z'". In certain embodiments, each Z" is

independently halogen, -NR™S(0),R"", or -NR™S(0),NR*'R"™.

Z1a
b Z1a

N\
[0317] In certain embodiments, Zlis 7/ N , wherein each ZM%is independently

halogen, -NR*'S(0),RP' or -NR™S(0),NR*'R"".

[0318] In certain embodiments, Zlis 7/ , optionally substituted with 1, 2, 3, or
474 or 7",

[0319] In certain embodiments, Z!is 7/
[0320] In certain embodiments, 7! optionally substituted with 1, 2, 3, 4, or 5 ZPor 7' groups

is
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[0321] In certain embodiments, 7! optionally substituted with 1, 2, 3, 4, or 5 ZPor 7' groups

is
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[0322] In certain embodiments, 7! optionally substituted with 1, 2, 3, 4, or 5 ZPor 7' groups
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[0323] In certain embodiments, Z1 optionally substituted with 1, 2, 3,4, or 5 ZPor 7' groups

is
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[0324] In certain embodiments, 7! optionally substituted with 1, 2, 3, 4, or 5 ZPor 7' groups
CIH
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[0325] In certain embodiments, Zhis T
[0326] In certain embodiments, 7>-A-Z! is:

[0327] In one variation of formula III, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl;
and R' is a 5-12 membered heteroaryl, optionally substituted with 1, 2, 3, 4 or 5 Z* groups,
which may be the same or different. In another variation, A is pyridinyl, pyrimidinyl, pyrazinyl
or pyridazinyl; and R'is a 8-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl, wherein any 8-12 membered bicyclic-heteroaryl or 8-12 membered tricyclic-
heteroaryl of R'is optionally substituted with 1, 2, 3, 4, or 5 Z* groups. In another variation, A
is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; R'is a 8-12 membered bicyclic-heteroaryl or
8-12 membered tricyclic-heteroaryl, wherein any 8-12 membered bicyclic-heteroaryl or 8-12
membered tricyclic-heteroaryl of R'is optionally substituted with 1, 2, 3, 4, or 5 Z" groups; and
each Z" is independently fluoro, trifluoromethyl, or difluoromethyl.

[0328] In one variation of formula III, A is pyridinyl; and R is a 8-12 membered
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl, wherein any 8-12 membered
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R'is optionally substituted with 1,
2,3,4,0r5 z* groups, which may be the same or different.

[0329] In one variation of formula III, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl;
and R* is 3,5-difluorophenyl. In another variation, A is pyridinyl; and R* is 3,5-difluorophenyl.
In another variation, A is pyrimidinyl; and R is 3,5-difluorophenyl. In another variation, A is
pyrazinyl; and R* is 3,5-difluorophenyl. In another variation, A is pyridazinyl; and R* is 3,5-
difluorophenyl.
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[0330] In one variation of formula III, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl;
and Z' is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-
10 membered bicyclic-heterocycle, or 9-12 membered tricyclic-heterocycle wherein any phenyl,
5-6 membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered
bicyclic-heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally substituted with
1,2,3,40r5 zh groups, which may be the same or different. In another variation, A is
pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; and Z'is phenyl, optionally substituted with 1,
2,3,40r52Z" groups. In another variation, A is pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl; and 7' is 5-6 membered monocyclic-heteroaryl or 8-10 membered bicyclic-
heteroaryl, wherein any 5-6 membered monocyclic-heteroaryl or 8-10 membered bicyclic-
heteroaryl of Z'is optionally substituted with 1, 2, 3,4 or 5 z" groups. In another variation, A
is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; and 7' is 8-10 membered bicyclic-
heterocycle or 9-12 membered tricyclic-heterocycle wherein any 8-10 membered bicyclic-
heterocycle or 9-12 membered tricyclic-heterocycle of Z'is optionally substituted with 1, 2, 3, 4
or 5 Z" groups.

[0331] In one variation of formula III, A is pyridinyl; and Z'is phenyl, 5-6 membered
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle wherein any phenyl, 5-6 membered
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally substituted with 1, 2, 3, 4
or57Z" groups, which may be the same or different. In another variation, A is pyridinyl; and z!
is phenyl, optionally substituted with 1, 2, 3,4 or 5 z" groups. In another variation, A is
pyridinyl; and 7' is 5-6 membered monocyclic-heteroaryl or 8-10 membered bicyclic-heteroaryl,
wherein any 5-6 membered monocyclic-heteroaryl or 8-10 membered bicyclic-heteroaryl of YA
is optionally substituted with 1, 2, 3,4 or 5 z" groups. In another variation, A is pyridinyl; and
Z' is 8-10 membered bicyclic-heterocycle or 9-12 membered tricyclic-heterocycle wherein any
8-10 membered bicyclic-heterocycle or 9-12 membered tricyclic-heterocycle of Z'is optionally
substituted with 1,2, 3, 4 or 5 Z* groups.

[0332] In one variation of formula III, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl;
and 77 is (Cy-Cy)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, 3-12
membered C-linked-heterocycle, or -C(O)NR¥R", wherein any 6-12 membered aryl, 5-12
membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of Z* is optionally
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substituted with 1, 2, 3, 4 or 5 7® or 7 groups, which may be the same or different, and
wherein any (C,-Cg)alkynyl of Z”is optionally substituted with 1, 2, 3, 4 or 5 Z*° groups, which
may be the same or different. In another variation, A is pyridinyl; and Z* is (C»-Cg)alkynyl, 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, or
-C(O)NR*R", wherein any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12
membered C-linked-heterocycle of Z* is optionally substituted with 1, 2, 3, 4 or 5 7% or 2*
groups, and wherein any (C,-Cg)alkynyl of Z*is optionally substituted with 1, 2, 3, 4 or 5 Z*
groups. In another variation, A is pyrimidinyl; and Z* is (C,-Cg)alkynyl, 6-12 membered aryl, 5-
12 membered C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, or —C(O)NRq3Rr3,
wherein any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-
linked-heterocycle of Z* is optionally substituted with 1, 2, 3, 4 or 5 7% or 2* groups, and
wherein any (C,-Cg)alkynyl of Z*is optionally substituted with 1, 2, 3,4 or 5 zZ* groups. In
another variation, A is pyrazinyl; and Z* is (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered
C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, or -C(O)NR¥R", wherein any 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of
Z” is optionally substituted with 1,2, 3,4 or 5 7% or 2* groups, and wherein any (C,-Cg)alkynyl
of Z*is optionally substituted with 1, 2, 3, 4 or 5 Z* groups. In another variation, A is
pyridazinyl; and Z* is (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-heteroaryl,
3-12 membered C-linked-heterocycle, or -C(O)NR*R"™, wherein any 6-12 membered aryl, 5-12
membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of Z* is optionally
substituted with 1, 2, 3, 4 or 5 7® or 7 groups, and wherein any (C,-Cg)alkynyl of Z%is
optionally substituted with 1, 2, 3, 4 or 5 Z*° groups.

[0333] In one variation of formula III, A is pyridinyl substituted with one YA moiety, one Z*
moiety and no (zero) Z’ moieties; and Z* is (C,-Cg)alkynyl or aryl, which Z* may be optionally
substituted as provided by formula III. In another variation, A is pyridinyl substituted with one
YA moiety, one Z* moiety and no (zero) Z’ moieties; and Z” is (C,-Cs)alkynyl, which Z* may be
optionally substituted as provided by formula III. In a particular variation, A is pyridinyl
substituted with one Z' moiety, one Z*> moiety at the position alpha to the nitrogen atom of the
pyridinyl ring, and no (zero) Z’ moieties, wherein Z” is (C,-Cg)alkynyl, which Z* may be
optionally substituted as provided by formula III.

[0334] In one variation of formula III, R' is a 5-12 membered heteroaryl optionally substituted

with1,2,3,40r5 z groups, which may be the same or different; and Zlis phenyl, 5-6
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membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle wherein any phenyl, 5-6 membered
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally substituted with 1, 2, 3, 4
or57Z" groups, which may be the same or different. In another variation, R'isa8-12
membered bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl, wherein any 8-12
membered bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R is optionally
substituted with 1, 2, 3, 4, or 5 z groups; and Zlis phenyl, 5-6 membered monocyclic-
heteroaryl, 8-10 membered bicyclic-heteroaryl, §8-10 membered bicyclic-heterocycle, or 9-12
membered tricyclic-heterocycle wherein any phenyl, 5-6 membered monocyclic-heteroaryl, 8-10
membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered
tricyclic-heterocycle of Z'is optionally substituted with 1, 2, 3,4 or 5 z" groups.

[0335] In one variation of formula III, R' is a 8-12 membered bicyclic-heteroaryl or §-12
membered tricyclic-heteroaryl, wherein any 8-12 membered bicyclic-heteroaryl or 8-12
membered tricyclic-heteroaryl of R!is optionally substituted with 1, 2, 3, 4, or 5 Z* groups,
which may be the same or different; and Z'is 8-10 membered bicyclic-heteroaryl or §-10
membered bicyclic-heterocycle wherein any 8-10 membered bicyclic-heteroaryl or 8-10
membered bicyclic-heterocycle of Z'is optionally substituted with 1, 2, 3,4 or 5 z" groups,
which may be the same or different.

[0336] In one variation of formula III, R' is a 5-12 membered heteroaryl optionally substituted
with1,2,3,40r5 z groups, which may be the same or different; and VART (Cy-Cy)alkynyl, 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, or
-C(O)NR*R", wherein any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12
membered C-linked-heterocycle of Z* is optionally substituted with 1, 2, 3, 4 or 5 7% or 2*
groups, and wherein any (C,-Cg)alkynyl of Z*is optionally substituted with 1, 2, 3, 4 or 5 Z*
groups, which may be the same or different. In another variation, R'is a 8-12 membered
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl wherein any §8-12 membered
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R is optionally substituted with 1,
2,3,4,0r5 z groups; and VART (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-
heteroaryl, 3-12 membered C-linked-heterocycle, or -C(O)NR*R", wherein any 6-12 membered
aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of Z* is
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optionally substituted with 1, 2, 3,4 or 5 7% or 2* groups, and wherein any (C,-Cg)alkynyl of
7% is optionally substituted with 1, 2, 3, 4 or 5 Z* group.
[0337] In one variation of formula III, Z' is phenyl, 5-6 membered monocyclic-heteroaryl, 8-
10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered
tricyclic-heterocycle wherein any phenyl, 5-6 membered monocyclic-heteroaryl, 8§-10 membered
bicyclic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 membered tricyclic-
heterocycle of Z'is optionally substituted with 1, 2, 3,4 or 5 z" groups, which may be the same
or different; and VART (Cy-Cy)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-heteroaryl,
3-12 membered C-linked-heterocycle, or -C(O)NR*R"™, wherein any 6-12 membered aryl, 5-12
membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of Z* is optionally
substituted with 1, 2, 3, 4 or 5 7® or 7 groups, which may be the same or different, and
wherein any (C,-Cg)alkynyl of Z*is optionally substituted with 1, 2, 3,4 or 5 zZ* groups, which
may be the same or different.
[0338] In one variation of formula III, Z' is bicyclic-heteroaryl optionally substituted with 1,
2,3,40r52Z" groups, which may be the same or different; and Z” is (C,-Cg)alkynyl optionally
substituted with 1, 2, 3, 4 or 5 7 groups, which may be the same or different.
[0339] In one variation of formula III, R' is a 5-12 membered heteroaryl; Z'is phenyl, 5-6
membered monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle wherein any phenyl, 5-6 membered
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered bicyclic-
heterocycle, or 9-12 membered tricyclic-heterocycle of Z'is optionally substituted with 1, 2, 3, 4
or57Z" groups, which may be the same or different; and Z* is (C,-Cg)alkynyl, 6-12 membered
aryl, 5-12 membered C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, or
-C(O)NR*R", wherein any 6-12 membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12
membered C-linked-heterocycle of Z* is optionally substituted with 1, 2, 3, 4 or 5 7% or 2*
groups, which may be the same or different, and wherein any (C,-Cg)alkynyl of Z*is optionally
substituted with 1, 2, 3, 4 or 5 7 groups, which may be the same or different.
[0340] In certain embodiments of formula III,

A is a 6-membered monocyclic-heteroaryl with one or two nitrogen atoms, wherein the
6-membered monocyclic-heteroaryl is substituted with one z! group at the position shown, one

Z” group, and optionally substituted with 1 or 2 Z* groups, which may be the same or different;
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R' is 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle,
wherein any 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle of
R is optionally substituted with 1, 2, 3, 4 or 5 Z* groups, which may be the same or different;

R? is phenyl optionally substituted with 1, 2, 3, 4 or 5 halogen, which may be the same or
different;

each R* and R™" is independently H or (C;-Cs)alkyl;

Z' is 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle,
wherein any 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle of
Z!is optionally substituted with 1, 2, 3,4 or 5 7" or Zlb, which may be the same or different;

each Z" is independently oxo, (Cs-C7)carbocycle, halogen, -CN, -O-(C;-Cy)alkyl,
-OC(O)R"", -OC(O)NR¥'R", -NR¥R", -NR"'COR"', -NR"' CO,R"', -NR"CONR*'R"",
-NR"'S(0),R”', -NR"'S(0),NR*'R", -C(O)R"", -C(0)OR™, or -C(O)NR*'R"";

each Z'"" is independently (C;-Cg)alkyl optionally substituted with 1, 2, 3, 4 or 5 halogen,
which may be the same or different;

each R™ is independently H or (C;-Cg)alkyl;

each R is independently (C;-Cg)alkyl, (C3-C7)carbocycle, 3-7 membered heterocycle, or
5-6 membered monocyclic-heteroaryl, wherein any (Cs-Cy)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl of RP s optionally substituted with 1, 2, 3,
4 or 5 (C;-Cg)alkyl, which may be the same or different, and wherein any (C;-Cg)alkyl of RP Lis
optionally substituted with 1, 2, 3, 4 or 5 halogen, hydroxyl, -O(C;-Cs)alkyl, or —Nquer, which
may be the same or different;

each R and R™ is independently H, (C;-Cg)alkyl, (C5-C7)carbocycle, or 3-7-membered
heterocycle, wherein any (C;-Cg)alkyl of R or R" is optionally substituted with 1, 2, 3,4 or 5
halogen or —CN, which may be the same or different, or R* and R"! together with the nitrogen to
which they are attached form a 5, 6, or 7-membered heterocycle, wherein the 5, 6, or 7-
membered heterocycle is optionally substituted with 1, 2, 3, 4 or 5 (C;-Cg)alkyl, which may be
the same or different;

each R%” and R™ is independently H, (C;-Cs)alkyl, (C3-C;)carbocycle, or R% and R®
together with the nitrogen to which they are attached form a 5, 6, or 7-membered heterocycle;

7% is (C,-Cy)alkenyl, (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-
heteroaryl, 3-12 membered C-linked-heterocycle, -C(O)R™, or -C(O)NR*'R", wherein any 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of
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Z” is optionally substituted with 1,2, 3,4 or 5 7% or 2* groups, which may be the same or
different, and wherein any (C,-Cg)alkenyl or (C,-Cg)alkynyl of Z*is optionally substituted with
1,2,3,4,0r5 7 groups, which may be the same or different;

each R™ is independently H or (C;-Cy)alkyl;

each R* and R” is independently H or (C;-Cy)alkyl;

each Z*° is independently oxo, (C;-Cys)alkyl, (Ci-Cy)heteroalkyl or (C;-Cy)haloalkyl;

each Z* is independently oxo, halogen, -CN, -OR™, NR*'R™, -NR*COR™, -
NR™CO,R™, -NR™S(0),R™, -C(O)R™, -C(0)OR™ or -C(O)NR*R™;

each R™ is independently H, (C;-Cy)alkyl, or (C;-Cy)heteroalkyl;

each R™ is independently (C;-Cg)alkyl;

each R™ and R™ is independently H, (C;-Cy)alkyl, or (C;-Cy)heteroalkyl;

each Z° is independently a (C;-Cy)heteroalkyl or halogen;

each Z' is independently oxo, (C;-Cg)alkyl, (C5-Cy)carbocycle, halogen, -CN, —ORHS, -
NR¥R”, -NR™CORF’, -NR™CO,R"’, -C(O)R™, -C(O)OR™, or -C(O)NR¥R", wherein any (C;-
Cy)carbocycle or (C;-Cg)alkyl of Z* is optionally substituted with 1, 2, 3, 4 or 5 Z* groups,
which may be the same or different;

each Z* is independently halogen, -CN, or -OR"; and

each R™, RP 5, R%, R™, and R™ is independently H or (C;-Cy)alkyl.

[0341] In certain embodiments of formula III,

Alis CH, C—Z3, or nitrogen;

A*is CH or nitrogen;

R' is 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle,
wherein any 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle of
R is optionally substituted with 1, 2, 3, 4 or 5 Z* groups, which may be the same or different;

each R* and R™" is independently H or (C;-Cjs)alkyl;

Z' is 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle,
wherein any 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle of
Z!is optionally substituted with 1, 2, 3,4 or 5 7" or Zlb, which may be the same or different;

each Z'* is independently oxo, (C;-C;)carbocycle, halogen, -CN, -O-(C;-Cg)alkyl,
-OC(O)R"", -OC(O)NR¥'R", -NR¥R", -NR"'COR"', -NR"'CO,R"', -NR"CONR*'R"’,
-NR"'S(0):R”, -NR"'S(0),NR¥R", -C(O)R"", -C(O)OR™, or -C(O)NRV'R™;
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each Z'"" is independently (C;-Cg)alkyl optionally substituted with 1, 2, 3, 4 or 5 halogen,
which may be the same or different;

each R™ is independently H or (C;-Cg)alkyl;

each RP! is independently (C;-Cg)alkyl, (C5-C7)carbocycle, 3-7 membered heterocycle, or
5-6 membered monocyclic-heteroaryl, wherein any (Cs-Cy)carbocycle, 3-7 membered
heterocycle, or 5-6 membered monocyclic-heteroaryl of RP s optionally substituted with 1, 2, 3,
4 or 5 (C;-Cg)alkyl, which may be the same or different, and wherein any (C;-Cg)alkyl of RP Lis
optionally substituted with 1, 2, 3, 4 or 5 halogen, hydroxyl, -O(C;-Cs)alkyl, or —Nquer, which
may be the same or different;

each RY and R™ is independently H, (C;-Cs)alkyl, (C3-C7)carbocycle, or 3-7-membered
heterocycle, wherein any (C;-Cg)alkyl of R or R" is optionally substituted with 1, 2, 3,4 or 5
halogen or —CN, which may be the same or different, or RY and R" together with the nitrogen to
which they are attached form a 5, 6, or 7-membered heterocycle, wherein the 5, 6, or 7-
membered heterocycle is optionally substituted with 1, 2, 3, 4 or 5 (C;-Cg)alkyl, which may be
the same or different;

each R%” and R™ is independently H, (C;-Cs)alkyl, (C3-C;)carbocycle, or R% and R®
together with the nitrogen to which they are attached form a 5, 6, or 7-membered heterocycle;

7% is (C,-Cy)alkenyl, (C,-Cg)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-
heteroaryl, 3-12 membered C-linked-heterocycle, -C(O)R™, or -C(O)NR*'R", wherein any 6-12
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-heterocycle of
Z” is optionally substituted with 1,2, 3,4 or 5 7% or 2* groups, which may be the same or
different, and wherein any (C,-Cg)alkenyl or (C,-Cg)alkynyl of Z*is optionally substituted with
1,2,3,4,0r5 7 groups, which may be the same or different;

each R™ is independently H or (C;-Cy)alkyl;

each R* and R” is independently H or (C;-Cy)alkyl;

each Z®°is independently oxo, (C;-Cy)alkyl, (C;-Cy)heteroalkyl or (C;-Cy)haloalkyl;

each Z* is independently oxo, halogen, -CN, -OR™, NR*'R™, -NR*COR™, -
NR™CO,R™, -NR™S(0),R™, -C(O)R™, -C(0)OR™ or -C(O)NR*R™;

each R™ is independently H, (C;-Cy)alkyl, or (C;-Cy)heteroalkyl;

each R™ is independently (C;-Cg)alkyl;

each R™ and R™ is independently H, (C;-Cy)alkyl, or (C;-Cy)heteroalkyl;

7’ is independently a (C;-Cy)heteroalkyl or halogen;
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each Z' is independently oxo, (C;-Cg)alkyl, (C5-Cy)carbocycle, halogen, -CN, —ORHS, -
NR¥R”, -NR™CORF’, -NR™CO,R"’, -C(O)R™, -C(O)OR™, or -C(O)NR¥R", wherein any (Cs-
Cy)carbocycle or (C;-Cg)alkyl of Z* is optionally substituted with 1, 2, 3, 4 or 5 Z* groups,
which may be the same or different;

each Z* is independently halogen, -CN, or -OR"; and

each R™, RP R%, R, and R™ is independently H or (C-Cy)alkyl;

each Z” is independently halogen, which may be same or different; and

nis0, 1,2, or 3.

[0342] In one embodiment the compound of formula I is selected from:
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RF CHF,
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N\
N
FF\n,
d
o an

and pharmaceutically acceptable salts thereof.

[0343] In certain embodiments, a compound is:

or a pharmaceutically acceptable salt thereof.

[0344] In certain embodiments, a compound is:

or a pharmaceutically acceptable salt thereof.

[0345] In certain embodiments, a compound or a pharmaceutically acceptable salt thereof is:
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[0346] In certain embodiments, a compound is:
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or a pharmaceutically acceptable salt thereof.

[0347] In certain embodiments, a compound is:

or a pharmaceutically acceptable salt thereof.

[0348] In certain embodiments, a compound is:

or a pharmaceutically acceptable salt thereof.

[0349] In certain embodiments, a compound is:

or a pharmaceutically acceptable salt thereof.

[0350] In certain embodiments, a compound is:
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or a pharmaceutically acceptable salt thereof.

[0351] In certain embodiments, a compound is:

or a pharmaceutically acceptable salt thereof.

General Svnthetic Procedures

[0352] The following schemes describe methods that are useful for preparing compounds of
formula I. The following schemes similarly describe methods that are useful for preparing

compounds of formula IIT.
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[0353] Scheme 1 describes a general stereoselective route which is used to prepare compounds

of formula I. The scheme is also be used to prepare compounds of formula III. Heteroaryl acids

of formula Al (where X represents diversifiable chemical group such as NH,, SH, or halogen

that are suitably protected) are converted to the corresponding aldehydes then condensed with a

chiral auxiliary to provide a stereoselective addition of a nucleophilic reagent. Depicted in

Scheme 1 is the conversion of a heteroaryl acid Al containing two diversifiable functional

groups (e.g., X and Br) to the corresponding aldehyde. This is followed by the condensation of

the aldehyde A3 with (S) tert-butane sulfinamide and the addition of a Grignard reagent to

provide a mixture of AS and A6 enriched in AS. This mixture is separated by column

chromatography on silica gel to provide pure diastereomers. Removal of the auxiliary provides
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amines A7 and A8 which are coupled to a variety of carboxylic acids to provide heteroaryl

compounds of formula A9 and A10. Diversification of A9 and A10 is accomplished by a variety

of methods including alkylation, acylation, cyanation, nucleophilic aromatic displacement, and

metal catalyzed cross coupling reactions such as Suzuki couplings, Buchwald-Hartwig type

couplings, and Sonogashira couplings.

[0354]
compounds of formulas I and III.
Scheme 2
R? H R?
HoN Boc,O Boc”
N Br N Br
X A X A
A7 B1
2
various H ) various
conditions Boc oH conditions
—_— = N “OH =
72 A
B3
2 1
R RSaR
HoN \/‘YOH
R3b
Z' o}
N - .
72 A HATU, DIPEA

[0355]

B5

Scheme 2 describes a general stereoselective route which can be used to prepare

2
Li base H R
B(O-iPr), Boc” OH
N B oH
XA
B2
H R
Boc HCl or TFA
Z']
N - .
72 A
B4
R! R?
H
iR
R3b ]
N z
z2 A
B6

Depicted in Scheme 2 is the protection of amine A7 to a compound of formula B1.

This is followed by the conversion of the Br to the corresponding boronic acid. Diversification

of the functional group X and boronic acid is accomplished by a variety of methods including

alkylation, acylation, cyanation, nucleophilic aromatic displacement, and metal catalyzed cross

coupling reactions such as Suzuki couplings, Buchwald-Hartwig type couplings, and

Sonogashira couplings to provide compounds of formulas B3 and B4. Deprotection followed by

amide formation with a variety of carboxylic acids provides compounds of formula I.

Combination Therapy
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[0356] In one embodiment, the invention provides a method for treating an HIV infection,
comprising administering to a patient in need thereof a therapeutically effective amount of a
compound disclosed herein, or a pharmaceutically acceptable salt, thereof, in combination with a
therapeutically effective amount of one or more additional therapeutic agents which are suitable
for treating an HIV infection.

[0357] A compound as disclosed herein (e.g., a compound of any of formulas I and III or a
pharmaceutically acceptable salt thereof) may be combined with one or more additional
therapeutic agents in any dosage amount of the compound (e.g., from 50 mg to 300 mg of
compound).

[0358] In one embodiment, a method for treating or preventing an HIV infection in a human
having or at risk of having the infection is provided, comprising administering to the human a
therapeutically effective amount of a compound disclosed herein, or a pharmaceutically
acceptable salt thereof, in combination with a therapeutically effective amount of one or more
additional therapeutic agents.

[0359] In one embodiment, the invention provides pharmaceutical compositions comprising a
compound disclosed herein, or a pharmaceutically acceptable salt thereof, in combination with at
least one additional therapeutic agent, and a pharmaceutically acceptable carrier. For example,
the therapeutic agent used in combination with the compound disclosed herein can be any anti-
HIV agent.

[0360] In one embodiment, combination pharmaceutical agents comprising a compound
disclosed herein, or a pharmaceutically acceptable salt thereof, in combination with one or more
additional therapeutic agents are provided.

[0361] One embodiment provides pharmaceutical compositions comprising a compound
disclosed herein, or a pharmaceutically acceptable salt thereof, in combination with at least one
additional therapeutic agent, and a pharmaceutically acceptable carrier. In one embodiment, the
additional therapeutic agent may be an anti-HIV agent. For example, in some embodiments, the
additional therapeutic agent is selected from the group consisting of HIV protease inhibiting
compounds (HIV protease inhibitors), HIV non-nucleoside inhibitors of reverse transcriptase,
HIV nucleoside inhibitors of reverse transcriptase, HIV nucleotide inhibitors of reverse
transcriptase, HIV integrase inhibitors, HIV non-catalytic site (or allosteric) integrase inhibitors,
entry inhibitors (e.g., CCRS inhibitors, gp41 inhibitors (i.e., fusion inhibitors) and CD4
attachment inhibitors), CXCR4 inhibitors, gp120 inhibitors, G6PD and NADH-oxidase
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inhibitors, capsid polymerization inhibitors or capsid disrupting compounds such as those
disclosed in US 2013/0165489 (University of Pennsylvania), and WO 2013/006792 (Pharma
Resources), pharmacokinetic enhancers, and other drug for treating HIV, and combinations
thereof.

[0362] In further embodiments, the additional therapeutic agent is selected from one or more
of:

(1) HIV protease inhibitors selected from the group consisting of amprenavir, atazanavir,
fosamprenavir, indinavir, lopinavir, ritonavir, nelfinavir, saquinavir, tipranavir, brecanavir,
darunavir, TMC-126, TMC-114, mozenavir (DMP-450), JE-2147 (AG1776), L-756423,
R0O0334649, KNI-272, DPC-681, DPC-684, GW640385X, DG17, PPL-100, DG35, and AG
1859;

(2) HIV non-nucleoside or non-nucleotide inhibitors of reverse transcriptase selected
from the group consisting of capravirine, emivirine, delaviridine, efavirenz, nevirapine, (+)
calanolide A, etravirine, GW5634, DPC-083, DPC-961, DPC-963, MIV-150, TMC-120,
rilpivirene, BILR 355 BS, VRX 840773, lersivirine (UK-453061), RDEA806, KM023 and MK-
1439;

(3) HIV nucleoside inhibitors of reverse transcriptase selected from the group consisting
of zidovudine, emtricitabine, didanosine, stavudine, zalcitabine, lamivudine, abacavir,
amdoxovir, elvucitabine, alovudine, MIV-210, +-FTC, D-d4FC, emtricitabine, phosphazide,
fozivudine tidoxil, apricitibine (AVX754), amdoxovir, KP-1461, GS-9131 (Gilead Sciences) and
fosalvudine tidoxil (formerly HDP 99.0003);

(4) HIV nucleotide inhibitors of reverse transcriptase selected from the group consisting
of tenofovir, tenofovir disoproxil fumarate, tenofovir disoproxil hemifumarate, tenofovir
disoproxil, tenofovir alafenamide fumarate, tenofovir alafenamide hemifumarate, tenofovir
alafenamide, GS-7340 (Gilead Sciences), GS-9148 (Gilead Sciences), adefovir, adefovir
dipivoxil, CMX-001 (Chimerix) or CMX-157 (Chimerix);

(5) HIV integrase inhibitors selected from the group consisting of curcumin, derivatives
of curcumin, chicoric acid, derivatives of chicoric acid, 3,5-dicaffeoylquinic acid, derivatives of
3,5-dicaffeoylquinic acid, aurintricarboxylic acid, derivatives of aurintricarboxylic acid, cafteic
acid phenethyl ester, derivatives of caffeic acid phenethyl ester, tyrphostin, derivatives of

tyrphostin, quercetin, derivatives of quercetin, S-1360, AR-177, L-870812, and L-870810,
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raltegravir, BMS-538158, GSK364735C, BMS-707035, MK-2048, BA 011, elvitegravir,
dolutegravir and GSK-744;

(6) HIV non-catalytic site, or allosteric, integrase inhibitors (NCINI) including, but not
limited to, BI-224436, CX0516, CX05045, CX14442, compounds disclosed in WO
2009/062285 (Boehringer Ingelheim), WO 2010/130034 (Boehringer Ingelheim), WO
2013/159064 (Gilead Sciences), WO 2012/145728 (Gilead Sciences), WO 2012/003497 (Gilead
Sciences), WO 2012/003498 (Gilead Sciences) each of which is incorporated by reference in its
entirety herein;

(7) gp41 inhibitors selected from the group consisting of enfuvirtide, sifuvirtide,
albuvirtide, FBOO6M, and TRI-1144;

(8) the CXCR4 inhibitor AMD-070;

(9) the entry inhibitor SPO1A;

(10) the gp120 inhibitor BMS-488043;

(11) the G6PD and NADH-oxidase inhibitor immunitin;

(12) CCRS inhibitors selected from the group consisting of aplaviroc, vicriviroc,
maraviroc, cenicriviroc, PRO-140, INCB15050, PF-232798 (Pfizer), and CCR5mAb004;

(13) CD4 attachment inhibitors selected from the group consisting of ibalizumab (TMB-
355) and BMS-068 (BMS-663068);

(14) pharmacokinetic enhancers selected from the group consisting of cobicistat,
ritonavir, and SPI-452; and

(15) other drugs for treating HIV selected from the group consisting of BAS-100, SPI-
452, REP 9, SP-01A, TNX-355, DES6, ODN-93, ODN-112, VGV-1, PA-457 (bevirimat),
HRG214, VGX-410, KD-247, AMZ 0026, CYT 99007A-221 HIV, DEBIO-025, BAY 50-4798,
MDXO010 (ipilimumab), PBS 119, ALG 889, and PA-1050040 (PA-040).

[0363] In certain embodiments, a compound disclosed herein, or a pharmaceutically
acceptable salt thereof, is combined with two, three, four or more additional therapeutic agents.
In certain embodiments, a compound disclosed herein, or a pharmaceutically acceptable salt
thereof, is combined with two additional therapeutic agents. In other embodiments, a compound
disclosed herein, or a pharmaceutically acceptable salt thereof, is combined with three additional
therapeutic agents. In further embodiments, a compound disclosed herein, or a pharmaceutically
acceptable salt thereof, is combined with four additional therapeutic agents. The two, three four

or more additional therapeutic agents can be different therapeutic agents selected from the same
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class of therapeutic agents, or they can be selected from different classes of therapeutic agents.
In a specific embodiment, a compound disclosed herein, or a pharmaceutically acceptable salt
thereof, is combined with an HIV nucleotide inhibitor of reverse transcriptase and an HIV non-
nucleoside inhibitor of reverse transcriptase. In another specific embodiment, a compound
disclosed herein, or a pharmaceutically acceptable salt thereof, is combined with an HIV
nucleotide inhibitor of reverse transcriptase, and an HIV protease inhibiting compound. In a
further embodiment, a compound disclosed herein, or a pharmaceutically acceptable salt thereof,
is combined with an HIV nucleotide inhibitor of reverse transcriptase, an HIV non-nucleoside
inhibitor of reverse transcriptase, and an HIV protease inhibiting compound. In an additional
embodiment, a compound disclosed herein, or a pharmaceutically acceptable salt thereof, is
combined with an HIV nucleotide inhibitor of reverse transcriptase, an HIV non-nucleoside
inhibitor of reverse transcriptase, and a pharmacokinetic enhancer.

[0364] In a specific embodiment, a compound disclosed herein, or a pharmaceutically
acceptable salt thereof, is combined with tenofovir, tenofovir disoproxil fumarate, tenofovir
disoproxil hemifumarate, tenofovir disoproxil, tenofovir alafenamide fumarate, tenofovir
alafenamide hemifumarate, or tenofovir alafenamide. In another specific embodiment, a
compound disclosed herein, or a pharmaceutically acceptable salt thereof, is combined with
tenofovir disoproxil fumarate, tenofovir disoproxil hemifumarate, or tenofovir alafenamide. In a
specific embodiment, a compound disclosed herein, or a pharmaceutically acceptable salt
thereof, is combined with emtricitibine, abacavir or lamivudine.

[0365] In a specific embodiment, a compound disclosed herein, or a pharmaceutically
acceptable salt thereof, is combined with one of: tenofovir, tenofovir disoproxil fumarate,
tenofovir disoproxil hemifumarate, tenofovir disoproxil, tenofovir alafenamide fumarate,
tenofovir alafenamide hemifumarate, or tenofovir alafenamide and one of: emtricitibine,
abacavir or lamivudine. In a specific embodiment, a compound disclosed herein, or a
pharmaceutically acceptable salt thereof, is combined with one of: tenofovir disoproxil fumarate,
tenofovir disoproxil hemifumarate, tenofovir alafenamide fumarate, or tenofovir alafenamide
and one of: emtricitibine or abacavir.

[0366] In some embodiments, a compound disclosed herein, or a pharmaceutically acceptable
salt thereof, is combined with 5-30 mg tenofovir alafenamide fumarate, tenofovir alafenamide
hemifumarate, or tenofovir alafenamide and 200 mg emtricitabine. In some embodiments, a

compound disclosed herein, or a pharmaceutically acceptable salt thereof, is combined with 5-
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10; 5-15; 5-20; 5-25; 25-30; 20-30; 15-30; or 10-30 mg tenofovir alafenamide fumarate,
tenofovir alafenamide hemifumarate, or tenofovir alafenamide and 200 mg emtricitabine. In
some embodiments, a compound disclosed herein, or a pharmaceutically acceptable salt thereof,
is combined with 10 mg tenofovir alafenamide fumarate, tenofovir alafenamide hemifumarate,
or tenofovir alafenamide and 200 mg emtricitabine. In some embodiments, a compound
disclosed herein, or a pharmaceutically acceptable salt thereof, is combined with 25 mg
tenofovir alafenamide fumarate, tenofovir alafenamide hemifumarate, or tenofovir alafenamide
and 200 mg emtricitabine. A compound as disclosed herein (e.g., a compound of any of formulas
I and III or a pharmaceutically acceptable salt thereof) may be combined with the agents
provided herein in any dosage amount of the compound (e.g., from 50 mg to 300 mg of
compound) the same as if each combination of dosages were specifically and individually listed.
[0367] In some embodiments, a compound disclosed herein, or a pharmaceutically acceptable
salt thereof, is combined with 200-400 mg tenofovir disoproxil fumarate, tenofovir disoproxil
hemifumarate, or tenofovir disoproxil and 200 mg emtricitabine. In some embodiments, a
compound disclosed herein, or a pharmaceutically acceptable salt thereof, is combined with 200-
250; 200-300; 200-350; 250-350; 250-400; 350-400; 300-400; or 250-400 mg tenofovir
disoproxil fumarate, tenofovir disoproxil hemifumarate, or tenofovir disoproxil and 200 mg
emtricitabine. In some embodiments, a compound disclosed herein, or a pharmaceutically
acceptable salt thereof, is combined with 300 mg tenofovir disoproxil fumarate, tenofovir
disoproxil hemifumarate, or tenofovir disoproxil and 200 mg emtricitabine. A compound as
disclosed herein (e.g., a compound of any of formulas I and III or a pharmaceutically acceptable
salt thereof) may be combined with the agents provided herein in any dosage amount of the
compound (e.g., from 50 mg to 300 mg of compound) the same as if each combination of
dosages were specifically and individually listed.

[0368] In some embodiments, one or more of the compounds disclosed herein are combined
with one or more other active therapeutic agents in a unitary dosage form for simultaneous or
sequential administration to a patient. In certain embodiments, a pharmaceutical composition
including one or more of the compounds disclosed herein combined with one or more other
active therapeutic agents is provided. In certain embodiments, the compounds disclosed herein
are combined with one or more other active therapeutic agents in a solid dosage form. The
combination therapy may be administered as a simultaneous or sequential regimen. When

administered sequentially, the combination may be administered in two or more administrations.

119

Peticéo 870250110014, de 01/12/2025, pag. 170/886



WO 2014/134566 PCT/US2014/019663

[0369] In some embodiments, one or more of the compounds disclosed herein are co-
administered with one or more other active therapeutic agents. Co-administration of a
compound disclosed herein with one or more other active therapeutic agents generally refers to
simultaneous or sequential administration of a compound disclosed herein and one or more other
active therapeutic agents, such that therapeutically effective amounts of disclosed herein and one
or more other active therapeutic agents are both present in the body of the patient.

[0370] In yet another embodiment, the present application provides a method for treating an
HIV infection comprising administering to a patient in need thereof a therapeutically effective
amount of a compound disclosed herein, or a pharmaceutically acceptable salt thereof, in
combination with a therapeutically effective amount of one or more additional therapeutic agents
such as those disclosed above.

Pharmaceutical Formulations

[0371] The compounds disclosed herein are formulated with conventional carriers (e.g.,
inactive ingredient or excipient material) which will be selected in accord with ordinary practice.
Tablets will contain excipients including glidants, fillers, binders and the like. Aqueous
formulations are prepared in sterile form, and when intended for delivery by other than oral
administration generally will be isotonic. All formulations will optionally contain excipients

such as those set forth in the Handbook of Pharmaceutical Excipients (1986). Excipients include

ascorbic acid and other antioxidants, chelating agents such as EDTA, carbohydrates such as
dextrin, hydroxyalkylcellulose, hydroxyalkylmethylcellulose, stearic acid and the like. One
embodiment provides the formulation as a solid dosage form including a solid oral dosage form.
The pH of the formulations ranges from about 3 to about 11, but is ordinarily about 7 to 10.
[0372] While it is possible for the active ingredients to be administered alone it may be
preferable to present them as pharmaceutical formulations (compositions). The formulations,
both for veterinary and for human use, of the invention comprise at least one active ingredient,
as above defined, together with one or more acceptable carriers and optionally other therapeutic
ingredients. The carrier(s) must be “acceptable” in the sense of being compatible with the other
ingredients of the formulation and physiologically innocuous to the recipient thereof.

[0373] The formulations include those suitable for the foregoing administration routes. The
formulations may conveniently be presented in unit dosage form and may be prepared by any of
the methods well known in the art of pharmacy. Techniques and formulations generally are

found in Remington’s Pharmaceutical Sciences (Mack Publishing Co., Easton, PA). Such
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methods include the step of bringing into association the active ingredient with inactive
ingredients (e.g., a carrier, pharmaceutical excipients, etc.) which constitutes one or more
accessory ingredients. In general the formulations are prepared by uniformly and intimately
bringing into association the active ingredient with liquid carriers or finely divided solid carriers
or both, and then, if necessary, shaping the product.

[0374] Formulations described herein that are suitable for oral administration may be
presented as discrete units including but not limited to capsules, cachets or tablets each
containing a predetermined amount of the active ingredient.

[0375] Pharmaceutical formulations disclosed herein comprise one or more compounds
disclosed herein together with one or more pharmaceutically acceptable carriers or excipients
and optionally other therapeutic agents. Pharmaceutical formulations containing the active
ingredient may be in any form suitable for the intended method of administration. When used
for oral use for example, tablets, troches, lozenges, aqueous or oil suspensions, dispersible
powders or granules, emulsions, hard or soft capsules, syrups or elixirs may be prepared.
Compositions intended for oral use may be prepared according to any method known to the art
for the manufacture of pharmaceutical compositions and such compositions may contain one or
more agents including sweetening agents, flavoring agents, coloring agents and preserving
agents, in order to provide a palatable preparation. Tablets containing the active ingredient in
admixture with non-toxic pharmaceutically acceptable excipient which are suitable for
manufacture of tablets are acceptable. These excipients may be, for example, inert diluents,
such as calcium or sodium carbonate, lactose, lactose monohydrate, croscarmellose sodium,
povidone, calcium or sodium phosphate; granulating and disintegrating agents, such as maize
starch, or alginic acid; binding agents, such as cellulose, microcrystalline cellulose, starch,
gelatin or acacia; and lubricating agents, such as magnesium stearate, stearic acid or talc.
Tablets may be uncoated or may be coated by known techniques including microencapsulation
to delay disintegration and adsorption in the gastrointestinal tract and thereby provide a
sustained action over a longer period. For example, a time delay material such as glyceryl
monostearate or glyceryl distearate alone or with a wax may be employed.

[0376] The amount of active ingredient that is combined with the inactive ingredients to
produce a dosage form will vary depending upon the host treated and the particular mode of
administration. For example, in some embodiments, a dosage form for oral administration to

humans contains approximately 1 to 1000 mg of active material formulated with an appropriate
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and convenient amount of carrier material (e.g., inactive ingredient or excipient material). In
some embodiments, a dosage form (e.g., for oral administration to humans) contains: from 10
mg to 1000 mg or from 50 mg to 1000 mg or from 100 mg to 1000 mg or from 200 mg to 1000
mg or from 300 mg to 1000 mg or from 10 mg to 800 mg or from 10 mg to 600 mg or from 10
mg to 500 mg or from 10 mg to 400 mg or from 10 mg to 300 mg or from 50 mg to 800 mg or
from 100 mg to 600 mg or from 150 mg to 500 mg or from 200 mg to 400 mg or from 50 mg to
500 mg or from 10 mg to 300 mg or from 50 mg to 300 mg or from 10 mg to 200 mg or from 50
mg to 200 mg or from 100 mg to 300 mg or from 100 mg to 200 mg or from 200 mg to 300 mg
of active material (e.g., a compound of any of formulae I or III). In some embodiments, a dosage
form for oral administration to humans contains at least any of 10, 25, 50, 100, 150, 200, 250 or
300 mg and no more than 500 or 800 or 1000 mg of active material (e.g., from at least 50 mg to
no more than 500 mg). In some embodiments, a dosage form for oral administration to humans
contains at least any of 10, 25, 50, 100, 150, 200, 250 or 300 mg or no more than 500 or 800 or
1000 mg of active material. In some embodiments, a dosage form for oral administration to
humans contains any of 10, 25, 50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, or 1000 mg of active material. It is understood that a dosage form
in an amount provided herein may be administered to a patient (e.g., a human in need thereof) in
accordance with a dosing regimen provided herein, such as once, twice or thrice daily dosing. In
one aspect, a dosing regimen provides for administration of at least 10 mg and no more that
1,000 mg of active material (e.g., a compound of any of formulas I or III) daily, and it is
understood that the amount may be provided in any suitable dosage form and amount (e.g., 500
mg twice daily or 1,000 mg once daily would provide the same amount of 1,000 mg/day dosing).
The invention embraces once daily dosing to an individual (e.g., a human in need thereof) of a
dosage form of compound (e.g., a compound of any of formulas I or III) containing at least 50
mg and not more than 300 mg of compound. In certain embodiments, the carrier material varies
from about 5 to about 95% of the total compositions (weight:weight).

[0377] It should be understood that in addition to the ingredients particularly mentioned above
the formulations of this invention may include other agents conventional in the art having regard
to the type of formulation in question, for example those suitable for oral administration may
include flavoring agents.

[0378] The invention further provides veterinary compositions comprising at least one active

ingredient as above defined together with a veterinary carrier.
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[0379] Veterinary carriers are materials useful for the purpose of administering the
composition and may be solid, liquid or gaseous materials which are otherwise inert or
acceptable in the veterinary art and are compatible with the active ingredient. These veterinary
compositions may be administered orally, parenterally or by any other desired route.

[0380] Effective dose of active ingredient depends at least on the nature of the condition being
treated, toxicity, whether the compound is being used prophylactically (lower doses), the method
of delivery, and the pharmaceutical formulation, and will be determined by the clinician using
conventional dose escalation studies.

Routes of Administration

[0381] One or more compounds disclosed herein (herein referred to as the active ingredients)
are administered by any route appropriate to the condition to be treated. Suitable routes include
oral, rectal, nasal, topical (including buccal and sublingual), vaginal and parenteral (including
subcutaneous, intramuscular, intravenous, intradermal, intrathecal and epidural), and the like. It
will be appreciated that the preferred route may vary with for example the condition of the
recipient. An advantage of the compounds disclosed herein is that they are orally bioavailable
and can be dosed orally.

Dosing Regimen

[0382] The compound, such as a compound of any of Formulas I and III, may be administered
to an individual in accordance with an effective dosing regimen for a desired period of time or
duration, such as at least about one month, at least about 2 months, at least about 3 months, at
least about 6 months, or at least about 12 months or longer. In one variation, the compound is
administered on a daily or intermittent schedule for the duration of the individual’s life.

[0383] The dosage or dosing frequency of a compound of any of Formulas I and III may be
adjusted over the course of the treatment, e.g., based on the judgment of the administering
physician.

[0384] The compound may be administered to an individual (e.g., a human) in an effective
amount. In one aspect, the compound is administered once daily. In one aspect, the compound
is administered twice a day. In one aspect, the compound is administered three times daily. Itis
understood that the compound may be administered in any dosage amount provided herein, such
as a dosage amount that would provide at least 10 mg/day dosing and no more than 1,000
mg/day dosing. Once daily oral dosing is embraced, such as by administering a dosage form

containing from 50 mg to 300 mg of compound.
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[0385] The antiviral properties of a compound of the invention may be determined using Test
A described below.
Test A: Antiviral assay in MT4 Cells

[0386] For the antiviral assay, 40 pL of a concentration required to achieve a final effective
1X test concentration of 3-fold serially diluted compound in culture medium with 10% FBS was
added to each well of a 384-well plate (10 concentrations) in quadruplicate. MT-4 cells were
next mixed with HIV-IIIb at an m.o.i of 0.003 for 1 hour, after which time 35 pL of virus/cell
mixture (2000 cells) was immediately added to each well containing 40 puL of diluted

compound. The plates were then incubated at 37°C for 5 days. After 5 days of incubation, 25 ul

™
of 2X concentrated CellTiter-Glo  Reagent (catalog # G7571, Promega Biosciences, Inc.,

Madison, WI) was added to each well containing MT-4 cells. Cell lysis was carried out by
incubating at room temperature for 10 min and then chemiluminescence was read. EC50 values
were calculated as the compound concentration that caused a 50% decrease in luminescence
signal, a measure of HIV-1 replication. Percent inhibition of virus-induced cell killing calculated
from the dose response curve at 2 uM and 0.2 uM drug concentration is shown in the table
below.

Test B: Cytotoxicity assay

[0387] Compound cytotoxicity and the corresponding CC50 values was determined using the
same protocol as described in the antiviral assay (Test A) except that uninfected cells were used.
[0388] Compounds of the present invention demonstrate antiviral activity (Test A) as depicted
in the table below. Shown below are the corresponding values for CC50 and percent inhibition

of virus-induced cell killing in the presence of 2 uM and 0.2 uM drug concentration.

Compound %mlgt:&on at %mél'lzbmn at CC50 (nM)
B 77 17 8569
2 90 79 14347
3D 82 82 4149
A 74 3 22793
5G 58 3 53192
6 73 5 >53192
7 9 g 5664
8C 36 6 21955
OB 95 9 14557
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10B 85 1 >53192
11 66 3 >53192
12 58 1 >53192
13 0 -- >53192
14E 89 87 6824
15 94 93 10261
16C 65 23 3670
17 80 95 12556
18 90 96 6934
19G 93 97 19626
20 80 96 11162
21H 92 92 7628
22C 92 92 4949
23B 88 83 7619
24B 83 78 5921
25 89 89 9139
26 100 84 10014
27G 89 89 10412
28 84 71 12175
29B 81 80 15266
30 91 1 8582
31 89 89 8034
32 84 84 9177
33F 93 093 12867
34 78 78 8758
35D 91 28 14204
36C 92 88 3150
37F 90 90 6352
38 96 926 13516
39C 91 7 26475
40 87 87 8719
41 98 08 7631
42 100 100 11765
43 100 100 15419
44 94 94 6816
45G 92 92 10401
46 89 87 10490
47 100 100 21441
48 88 88 23969
49 87 87 23967
50 96 95 11736
51 95 95 11128
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52 93 92 31753
53 92 92 8026
54 98 08 8076

55C 92 92 9559
56F 97 97 18961
57 93 93 7634
58G 95 95 8440
59B 94 94 22443
60 96 86 14337
61B 96 926 14309
62 100 100 5695
63 91 91 8888
64 98 08 7696
65 100 85 19301
66 97 97 6956
671 94 94 21471
68G 96 926 9638
69 77 77 718
70 94 04 9976
71 87 87 9509
72 87 85 5865
73 86 86 4494
74D 99 09 6905

75 93 92 >40267
76F 98 08 22571
77E 97 926 11804
78 98 08 14418
79 100 100 4716
80 100 926 8579
81 100 100 12466
82 99 99 9698
83 94 94 9935
84 100 100 8734
85 96 926 7850
86 99 09 6471
87 96 95 6803
88 100 100 8488
89 95 95 7773
90D 97 97 7620
91E 100 100 9382
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92 100 100 6244
93 92 92 4809
94 100 100 7577
95 93 93 6513
96 100 100 6998
97 100 100 7596
98 100 100 8410

99B 100 100 6366
100 99 99 5136
101 95 95 6526
102 100 100 5815
103 100 100 6792
104 100 100 7463
105E 74 - 31484
106E 96 95 12404
107B 95 95 5303
108C 94 94 >53076
109 97 97 29567
110E 98 15 >53192
111 90 89 9593
112D 97 97 13891
113D 97 - 1092
114G 100 100 14834
115C 91 84 9313
116A 93 62 10484
117F 100 93 27833
118 96 96 23924
119C 99 99 9242
120H 88 51 11699
121 98 46 0184
122 88 88 9072
123 90 90 7904
124 97 97 9145
125D 97 96 13628
126 92 92 15507
127 92 92 8762
128B 94 93 4181
129 82 54 12115
130 85 80 23158
131E 96 95 22533
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132C 92 92 24161
133 90 90 16784
134 83 82 28027
135B 93 93 14242
136D -- - 7427
137C 100 93 7881
138 83 61 33392
139B 94 94 15437
140M 98 08 20364
141D 100 100 19761
142 92 92 12621
143 98 08 11253
144 95 95 16236
145 99 99 8687
1461 -- - 33468
147 -- - >53192
148B 83 83 23264
149 86 86 26728
150 87 87 28895
151 92 92 25316
152 89 89 11872
153 98 08 18649
154 97 97 12488
1551 99 09 26782
156E 78 78 25584
157G 87 87 10904
158G 71 71 26745
159 95 95 27427
160 100 100 20477
161 84 84 21843
162 81 81 22412
163 86 79 8853
164 97 96 40504
165 72 72 5456
166 92 92 24421
167 93 93 34110
168B 90 90 >53192
169 92 92 12421
170 88 88 16958
171D -- - >42470
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172 -- - 61
173 92 92 >43678
174 85 85 >53192
175 95 95 >46082
176 100 100 17402
177D 100 100 >53192
178 100 95 13999
179 100 100 15481
180C 100 100 21252
181C 100 100 >53192
182L 100 100 9829
183F 84 84 12400
184 90 90 7694
185C 89 89 18160
186D 87 87 1517
187G 84 84 19776
188 92 92 26275
189 88 88 17249
190 98 08 13907
191 91 91 10142
192 98 95 28776
193 92 92 23055
194 99 84 21268
195 90 88 11235
196 92 76 10783
197 63 - 15373
198 98 64 23690
199 95 95 22472
200 90 89 12230

[0389] The data above represent an average over time of each assay for each compound. For
certain compounds, multiple assays have been conducted over the life of the project. Thus, the
data reported in the tables include the data reported in the priority document, as well as data
from assays run in the intervening period. In the above table, percent inhibition values have
been normalized to 100% where the calculation of percent inhibition would have resulted in a
value greater than 100.

[0390] In one embodiment, the compounds demonstrate >10% inhibition at 2 pM. In one
embodiment, the compounds demonstrate >30% inhibition at 2 uM. In one embodiment, the
compounds demonstrate >50% inhibition at 2 uM. In one embodiment, the compounds
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demonstrate >70% inhibition at 2 uM. In one embodiment, the compounds demonstrate >75%
inhibition at 2 uM. In one embodiment, the compounds demonstrate >80% inhibition at 2 uM.
In one embodiment, the compounds demonstrate >85% inhibition at 2 pM. In one embodiment,
the compounds demonstrate >90% inhibition at 2 uM. In one embodiment, the compounds
demonstrate >95% inhibition at 2 uM. It is to be understood that the compounds disclosed
herein can be grouped according to their % inhibition as described above.

[0391] In one embodiment, the compounds demonstrate >10% inhibition at 0.2 uM. In one
embodiment, the compounds demonstrate >30% inhibition at 0.2 uM. In one embodiment, the
compounds demonstrate >50% inhibition at 0.2 uM. In one embodiment, the compounds
demonstrate >70% inhibition at 0.2 pM. In one embodiment, the compounds demonstrate >75%
inhibition at 0.2 uM. In one embodiment, the compounds demonstrate >80% inhibition at 0.2
uM. In one embodiment, the compounds demonstrate >85% inhibition at 0.2 uM. In one
embodiment, the compounds demonstrate >90% inhibition at 0.2 uM. In one embodiment, the
compounds demonstrate >95% inhibition at 0.2 pM. It is to be understood that the compounds
disclosed herein can be grouped according to their % inhibition as described above.

[0392] In one variation, a compound is of any formulae provided herein, wherein the
compound exhibits from 85%-100% inhibition of virus-induced cell killing at 2 uM. In one
variation, a compound is of any formulae provided herein, wherein the compound exhibits from
85%-100% inhibition of virus-induced cell killing at 0.2 uM. In other embodiments, a
compound is of any formulae provided herein wherein the compound exhibits from 50-100, 60-
100, 70-100, 80-100, or 90-100% inhibition of virus-induced cell killing at 2 pM or at 0.2 pM.
[0393] It is understood that % inhibition may be evaluated by techniques known in the art. In
a particular variation, a compound is of any formulae provided herein wherein the compound
exhibits from 85%-110% inhibition of virus-induced cell killing at 2 uM or at 0.2 uM as
measured by the method provided in the Test A and Test B sections discussed above.

[0394] Percent inhibition was also calculated for certain compounds as compared to
previously published compounds (WO 2013/006738) and is shown below. The percent
inhibition of virus-induced cell killing at 2 uM and 0.2 uM was measured by the method

provided in the Test A and Test B sections discussed above.
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Compound Response at 2 uM Response at 0.2 uM
F
F F E. E
FOON F
N~N F
" 94 21
N NH,
X1
84 71
58 3

Response at 2 uM

Response at 0.2 uM

91

65

90

96

[0395] The specific pharmacological responses observed may vary according to and

depending on the particular active compound selected and whether there are present

pharmaceutical carriers and/or pharmaceutically active compounds, as well as the type of
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formulation and mode of administration employed, and such expected variations or differences
in the results are contemplated in accordance with practice of the present invention.

[0396] The Examples provided herein describe the synthesis of compounds disclosed herein as
well as intermediates used to prepare the compounds. It is to be understood that individual steps
described herein may be combined. It is also to be understood that separate batches of a

compound may be combined and then carried forth in the next synthetic step.

Example 1.
H
N
CHF,. CHF2 E O« /EJ/\/) RS
| \ \'N &é I \:
N N
CuCN
— A

Br

Svnthesis of (S8)-5-bromo-6-(1-(2-(3-(difluoromethvl)-4.4.7.7-tetrafluoro-4,5.6,7-tetrahydro-1H-

indazol-1-yl)acetamido)-2-(3.5-difluorophenyl)ethyl)picolinamide (1A):
[0397] Compound SF (100 mg, 0.15 mmol) and CuCN (16 mg, 0.18 mmol) was dissolved in

0.3 mL of DMF. The reaction mixture was heated at 100 °C overnight. After cooled down to
room temperature it was diluted with water and extracted with EtOAc. The organic phase was
dried (NaySQOy), filtered and concentrated. The crude material was purified on reverse phase
HPLC eluting with acetonitrile and water (with 0.1% TFA) to afford (S)-N-(1-(3-bromo-6-
cyanopyridin-2-yl)-2-(3,5-difluorophenyl)ethyl)-2-(3-(difluoromethyl)-4,4,7,7-tetrafluoro-
4,5,6,7-tetrahydro- 1H-indazol- 1-yl)acetamide and the title product (1A). MS (m/z) 640.05
[M+H]".

Synthesis of (S)-6-(1-(2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro- 1 H-indazol-
1-yDacetamido)-2-(3.5-difluorophenylethyl)-5-(1H-pyrrolo[2.3-b]pyridin-5-yl)picolinamide
aBy:

[0398] The title compound (1B) was prepared according to the method presented for the

synthesis of compound 4H of Example 4 utilizing 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-1H-pyrrolo[2,3-b]pyridine and 1A. 'H NMR (400 MHz, CD;0D) 6 9.00 (d, J = 8.5 Hz, 1H),
8.12 (d, J=7.9 Hz, 1H), 8.01 (s, 1H), 7.92 - 7.77 (m, 2H), 7.56 (d, J = 3.5 Hz, 1H), 6.97 - 6.53
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(m, 3H), 6.26 (d, J = 6.1 Hz, 2H), 5.53 (m, 1H), 5.11 (s, 2H), 3.07 (m, 2H), 2.63 - 2.25 (m,
4H).MS (m/z) 678.08 [M+H]".
Example 2.

Svynthesis of 2-((3bS.4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-
cyclopropal3.4icyclopental1.2-c]pvyrazol-1-v1)-N-((S)-2-(3,5-difluorophenyl)-1-(6-(3-hydroxy-

3-methylbut-1-yn-1-yl)-3-(4-0x0-3.4-dihydroguinazolin-8-yDpyridin-2-yDethyl)acetamide (2):

[0399] The title compound (2) was prepared according to the method presented for the
synthesis of compound 4H of Example 4 utilizing (4-oxo-3,4-dihydroquinazolin-8-yl)boronic
acid and 14D. 'H NMR (400 MHz, CD;0D) & 8.27 (m, 1H), 7.82 (m, 1H), 7.75 (m, 1H), 7.50 (s,
1H), 7.44 (m, 2H), 6.86 (m, 1H), 6.61 (m, 2H), 6.32 (m, 1H), 6.15 (m, 2H), 5.21 (m, 1H), 4.76
(s, 2H), 3.11 (m, 2H), 2.92 (m, 2H), 2.48 (m, 4H), 1.62 (d, J = 6.6 Hz, 6H), 1.33 (m, 1H), 1.12
(m, 1H).MS (m/z) 725.14 [M+H]".

o] o P
n B-B,
C|—ﬁ-CF3 OI \O
¢! FaCuls NH o NH
» . —_ = ~
o} a/ 0
3B 3C

Example 3.

O~wm

o)

+
%X,o
O~m
O s J
I
T
.
-

3C

Svnthesis of 3'-oxospiro[cyclopropane-1.1'-isoindolin]-5'-vl trifluoromethanesulfonate (3B):

[0400] The mixture of compound 3A (1 g, 5.7 mmol, prepared according to the method
presented in Tetrahedron Letters 50 (2009) 1267-1269), DCM (20 mL), and EtsN (0.9 mL, 6.8
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mmol) was cooled to 0 °C using an ice/water bath. Trifluoromethanesulfonyl chloride (0.91 mL,
8.5 mmol) was added dropwise via syringe. The mixture was then stirred for 1 h in ambient
temperature. More Trifluoromethanesulfonyl chloride (0.8 mL) was added and the mixture was
stirred at ambient temperature for another hour. Then diluted with DCM (150 mL) and washed
with 1.0 N HCI (50 mL), saturated aqueous sodium bicarbonate (1 X 50 mL), and saturated
aqueous sodium chloride (1 X 50 mL). The organic layer was dried over MgSQy, filtered
through Celite™®”", and concentrated in vacuo to give the title product (3B). MS (m/z) 308.29
[M+H]".

Synthesis of 5'-(4.4.5.5-tetramethyl-1,3.2-dioxaborolan-2-yl)spiro[cyclopropane-1,1'-isoindolin]-

3'-one (3C):
[0401] In a microwave tube were charged 3B (200 mg, 0.65 mmol), bis(pinacolato)diboron

(330 mg, 1.3 mmol) and potassium acetate (191 mg, 1.95 mmol), [1,1'-
Bis(diphenylphosphino)ferrocene]dichloropalladium(1I)( 14 mg, 0.02 mmol) and 1,4-dioxane (8
mL) The mixture was heated up to 150 °C for 20 min in a Microwave Synthesizer. Upon
completion the solution was diluted in EtOAc and the organic layer was washed with water and
a saturated NaCl solution, dried over MgSO, and concentrated in vacuum to give the title
compound as a dark brown solid. A half amount of the product was purified by silica gel
chromatography eluting with EtOAc/hexanes to atford the title product. MS (m/z) 286.23
[M+H]".

Synthesis of 2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a,5-tetrahydro-1H-
cyclopropa[3.4]cyclopenta[ 1.2-c]pyrazol-1-yD)-N-((S)-2-(3.5-difluorophenyl)- 1-(6-(3-hydroxy-

3-methylbut-1-yn-1-yl)-3-(3'-oxospiro[cyclopropane-1.1'-isoindolin]-5'-yl)pyridin-2-
yhethylacetamide (3D):

[0402] In a microwave tube were charged with 14D (33 mg, 0.05 mmol), 3C (21 mg, 0.075
mmol), LiCl (6 mg, 0.15 mmol), K,CO3 (21 mg, 0.15 mmol), Pd(PPh;),Cl, (3 mg) and
Pd(dppf)Cl; (3 mg). To the mixture was added 1 mL of DME and 0.2 mL of H,O. The mixture

was heated up to 165 °C for 12 min in a Microwave Synthesizer. After cooled down and filtered
through a syringe filter, purified on reverse phase HPLC eluting with acetonitrile and water (
with 0.1% TFA) to afford the title product. '"H NMR (400 MHz, CDs0D) § 8.77 (d, J = 8.4 Hz,
1H), 7.55 (d, J=8.0 Hz, 1H), 7.46 (d, /=8.0 Hz, 1H), 7.40 (d, /=7.8 Hz, 1H), 7.32 - 7.16 (m,
2H), 6.64 (t, /=9.2 Hz, 1H), 6.24 (d, J = 6.5 Hz, 2H), 5.39 (t, /= 7.3 Hz, 1H), 4.86 (s, 2H), 3.08
—2.92 (m, 2H), 2.58 — 2.31 (m, 2H), 1.62 (s, 6H), 1.60-1.33 (m, 5H), 1.12 (m, 1H).
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MS (m/z) 738.15 [M+H]".

Example 4.
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Synthesis of (S)-N-((3.5-dibromopyridin-2-yl)methylene)-2-methylpropane-2-sulfinamide (4B):

[0403]

To 3,5-dibromopicolinaldehyde (1.9 g0, 7.17 mmol) in DCM (30 mL) was added (S)-

2-methylpropane-2-sulfinamide (870 mg, 7.17 mmol) and CuSO, (2.29 g, 14.3 mmol). The

reaction mixture was stirred for 15 h. Solids were filtered over celite. The solvents were

removed in vacuo and the residue purified by column chromatography on silica to provide 2.6 g

of the title compound. MS (m/z) 368.9 [M+H]".

Svnthesis of (8)-N-((S)-1-(3,5-dibromopyridin-2-v1)-2-(3.5-difluorophenvl)ethyl)-2-

methylpropane-2-sulfinamide (4C):
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[0404] (S)-N-((3,5-dibromopyridin-2-yl)methylene)-2-methylpropane-2-sulfinamide (2.6 g,
7.1 mmol) was dissolved in THF (24 mL) and cooled to —78 °C. (3,5-difluorobenzyl)magnesium
bromide (34 mL, 0.25 M in Et,O) was added dropwise. The reaction was stirred at —78 °C for 3
hr then let warm to 0 °C and quenched. The reaction was partitioned between EtOAc and aq.
NH,CI. The organics were separated, dried, and removed in vacuo. The residue purified by
column chromatography on silica to provide the title compound. MS (m/z) 496.6 [M+H]".
Synthesis of (S)-1-(3,5-dibromopyridin-2-yl)-2-(3,5-difluorophenyl)ethanamine (4D):

[0405] To (S)-N-((S)-1-(3,5-dibromopyridin-2-yl)-2-(3,5-difluorophenyl)ethyl)-2-
methylpropane-2-sulfinamide (650 mg) dissolved in DCM (3 mL) was added 4N HCl in
dioxanes (4 mL). The reaction was stirred for 2 hr at ambient temperature. Solvents were
removed in vacuo and the crude desired product was used without further purification. MS (m/z)
393.0 [M+H]".

Synthesis of (S)-tert-butyl 1-(3.5-dibromopyridin-2-yD)-2-(3.5-difluorophenyl)ethylcarbamate
“E):

[0406] (S)-1-(3,5-Dibromopyridin-2-yl)-2-(3,5-difluorophenyl)ethanamine (780 mg, 1.84

mmol) was combined with di-tert-butyl dicarbonate (400 mg, 1.84 mmol) and TEA (515 uL, 3.7
mmol) in DCM (9 mL). The reaction was stirred for 2 hr at ambient temperature. The reaction
was partitioned between EtOAc and H,O. The organics were separated, dried, and removed in
vacuo. The residue purified by column chromatography on silica to provide the title compound.
MS (m/z) 492.9 [M+H]".

Synthesis of (S)-tert-butyl 1-(3-bromo-5-(3-hydroxy-3-methylbut-1-ynyl)pyridin-2-yl)-2-(3.5-

difluorophenyl)ethylcarbamate (4F):

[0407] To (S)-tert-butyl 1-(3,5-dibromopyridin-2-yl)-2-(3,5-difluorophenyl)ethylcarbamate
(140 mg, 0.29 mmol) in THF (18 mL) was added 2-methylbut-3-yn-2-ol (42 uL, 0.43 mmol),
TEA (0.9 mL), Pd(PPh3),Cl, (30 mg) and Cul (16 mg). The reaction was stirred for 2 hr at

ambient temperature and then partitioned between EtOAc and H,O. The organics were
separated, dried, and removed in vacuo. The residue purified by column chromatography on
silica to provide the title compound as a mixture with 4E which was used in the next step. MS
(m/z) 496.7 [M+H]".

Synthesis of (S)-N-(1-(3-bromo-5-(3-hydroxy-3-methylbut-1-ynyD)pyridin-2-yl)-2-(3.5-
difluorophenyl)ethyl)-2-(3-(difluoromethyl)-4.4.7,7-tetrafluoro-4.5.6,7-tetrahydro-1H-indazol-1-
yDacetamide (4G):
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[0408] A mixture of (S)-tert-butyl 1-(3-bromo-5-(3-hydroxy-3-methylbut-1-ynyl)pyridin-2-
yD)-2-(3,5-difluorophenyl)ethylcarbamate and (S)-tert-butyl 1-(3,5-dibromopyridin-2-yl)-2-(3,5-
difluorophenyl)ethylcarbamate (105 mg) obtained from the previous step was dissolved in DCM
(3 mL) and treated with 4N HCl in dioxanes (4 mL). The reaction was stirred for 2 hr then
solvents removed in vacuo. The residue purified by column chromatography on silica to provide
18 mg of (S)-4-(6-(1-amino-2-(3,5-difluorophenyl)ethyl)-5-bromopyridin-3-yl)-2-methylbut-3-
yn-2-ol (MS (m/z) 395.0 [M+H]"). To (S)-4-(6-(1-amino-2-(3,5-difluorophenyl)ethyl)-5-
bromopyridin-3-yl)-2-methylbut-3-yn-2-ol (18 mg, 0.046 mmol) in DMF (1 mL) was added 2-
(3-(difluoromethyl)-4.,4,7,7-tetrafluoro-4,5,6,7-tetrahydro-1H-indazol-1-yl)acetic acid (15 mg,
0.05 mmol), iPr,NEt (17 uL,, 0.1 mmol) and HATU (26 mg, 0.07 mmol). The reaction was
stirred 30 min and then partitioned between EtOAc and H,O. The organics were separated,
dried, and removed in vacuo. The crude product was used directly in the next reaction. MS (m/z)
679.2[M+H]".

Synthesis of (S)-2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-yD)-
N-(2-(3.5-difluorophenyl)-1-(5-(3-hydroxy-3-methylbut-1-ynyl)-3-(3-oxoisoindolin-5-

yDpyridin-2-yl)ethyl)acetamide (4H):

[0409] To (S)-N-(1-(3-bromo-5-(3-hydroxy-3-methylbut-1-ynyl)pyridin-2-yl)-2-(3,5-
difluorophenyl)ethyl)-2-(3-(difluoromethyl)-4,4,7,7-tetrafluoro-4,5,6,7-tetrahydro- 1H-indazol-1-
yl)acetamide (16 mg, 0.02 mmol) in DME (0.7 mL) was added 6-(4.4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)isoindolin-1-one (7 mg, 0.03 mmol), Pd(PPh3),Cl, (2 mg), LiCl (1 mg), and

aq 2M K,COs; (30 uL). The reaction was heated in a microwave reactor to 150 °C for 20 min.
The reaction was purified by RP HPLC to provide the desired product. 'H NMR (400 MHz,
Methanol-ds) 6 8.69 (d, 1H), 7.62 — 7.49 (m, 2H), 7.43 (s, 1H), 7.28 (s, 1H), 6.98 — 6.58 (m, 4H),
6.26 (d, 2H), 5.34 (d, 2H), 5.18 (s, 1H), 5.05 (s, 2H), 4.48 (s, 2H), 3.02 (t, J=7.5 Hz, 3H), 2.49
(s, 7TH), 1.56 (s, SH). MS (m/z) 732.1[M+H]".

Example 5.
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Synthesis of 3.6-dibromo-2-(dibromomethyl)pyridine (SA):
[0410] To a solution of 3,6-dibromo-2-methylpyridine (5.2 g, 21 mmol) in CCl4 (50 mL) was

added N-bromosuccinimide (7.57 g, 42 mmol) and 2,2'-azobis(2-methylpropionitrile) (0.70 g,
4.3 mmol). The mixture was heated at 80 °C overnight and cooled to room temperature. The
solid was removed by filtration and the filtrate was concentrated under reduced pressure. The
product (SA) was obtained after flash chromatography eluding with 0-10 percent EtOAc in
hexane (7.36 g). MS (m/z): 409.66 [M+H]"

Synthesis of 3.6-dibromopicolinaldehyde (SB):

[0411] A solution of silver nitrate (7.6 g, 45 mmol) in water (24 mL) was added dropwise to a
solution of SA (7.36 g, 18 mmol) in refluxing EtOH (90 mL). The mixture was stirred at 80 °C
for 5 hours. After the mixture was cooled to room temperature, it was diluted with water (100

mL), extracted with EtOAc (3 times), dried over Na;SQy, filtered and concentrated under
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reduced pressure. The crude product (5B, 4.6 G) was directly used for next step. MS (m/z):
265.96. [M+H]"

Synthesis of (S.Z)-N-((3,6-dibromopyridin-2-yl)methylene)-2-methylpropane-2-sulfinamide
80

[0412] The title compound (5C) was prepared according to the method presented for the
synthesis of compound 4B of Example 4 utilizing 5B. MS (m/z) 368.86 [M+H]"

Synthesis of (S)-N-((S)-1-(3.6-dibromopyridin-2-yl)-2-(3.5-difluorophenyl)ethyl)-2-

methylpropane-2-sulfinamide (5D):

[0413] The title compound (5D) was prepared according to the method presented for the
synthesis of compound 4C of Example 4 utilizing 5C. MS (m/z) 496.99 [M+H]"

Synthesis of (S)-1-(3.6-dibromopyridin-2-yl)-2-(3,5-difluorophenyl)ethanamine
hydrochloride(SE):

[0414] The title compound (SE) was prepared according to the method presented for the
synthesis of compound 4D of Example 4 utilizing SD. MS (m/z) 393.29 [M+H]"

Synthesis of (S)-N-(1-(3.6-dibromopyridin-2-yl)-2-(3.5-difluorophenyl)ethyl)-2-(3-
(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-yl)acetamide (SF):

[0415] The title compound (5F) was prepared according to the method presented for the
synthesis of compound 10A of Example 10 utilizing SE. MS (m/z) 676.96 [M+H]".
Synthesis of (S)-5.5"-(6-(1-(2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5,6.7-tetrahydro-1H-

indazol-1-yl)acetamido)-2-(3.5-difluorophenylethyl)pyridine-2.5-diyl)bis(2-fluorobenzamide)
8G):

[0416] In a microwave tube was charged with 5F (100 mg, 0.15 mmol), (3-carbamoyl-4-
fluorophenyl)boronic acid ( 81 mg, 0.45 mmol), LiCl ( 19 mg, 0.45 mmol), Na>,COs ( 50 mg, 0.6
mmol) and 5 mg of Pd(PPhs3),Cl, To the mixture was added 1.4 mL of 1,4-dioxane / methanol /

H,O0 (5/1/1). The mixture was heated up to 170 °C for 15 min in a Microwave Synthesizer. After
cooled down and filtered through a syringe filter, purified on reverse phase HPLC eluting with
acetonitrile and water ( with 0.1% TFA) to afford the title compound. 'H NMR (400 MHz,
CDsOD) ¢ 8.90 (d, J= 8.6 Hz, 1H), 8.74 (dd, /=7.2, 2.4 Hz, 1H), 8.51 — 8.30 (m, 1H), 7.91 (d,
J=28.1Hz, 1H), 7.64 (d, J=8.1 Hz, 1H), 7.41 (m, 2H), 7.23 (dd, /= 10.7, 8.5 Hz, 1H), 7.02 -
6.49 (m, 2H), 6.35 (d, J = 6.2 Hz, 2H), 5.45 (m, 1H), 5.16 — 5.02 (m, 2H), 3.23 - 2.97 (m, 2H),
2.49 (m, 4H).MS (m/z) 793.19 [M+H]".

Example 6.

139

Peticéo 870250110014, de 01/12/2025, pag. 190/886



WO 2014/134566 PCT/US2014/019663

Svynthesis of (8)-N-(1-(3,6-bis(3-oxoisoindolin-5-yl)pyridin-2-v1)-2-(3,5-difluorophenyl)ethyl)-
2-(3-(difluoromethvl)-4.4.7.7-tetrafluoro-4,5.6,7-tetrahydro-1H-indazol-1-vl)acetamide (6):

[0417] The title compound (6) was prepared according to the method presented for the
synthesis of compound 5G of Example 5 utilizing 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDisoindolin-1-one and SF. IH NMR (400 MHz, CD;0D) 6 8.84 (d, /= 8.1 Hz, 1H), 8.72 (s,
1H), 8.49 (d, /=79 Hz, 1H), 7.98 (d, J=8.1 Hz, 2H), 7.72 (dd, J = 23.8, 8.0 Hz, 2H), 7.60 (d, J
=7.9 Hz, 1H), 7.49 (d, J = 8.0 Hz, 1H), 7.39 (s, 1H), 6.97 — 6.57 (m, 2H), 6.33 (m, 2H), 5.49 (m,
2H), 5.10 (s, 2H), 4.57 (s, 2H), 4.49 (s, 2H), 3.24 — 2.95 (m, 2H), 2.47 (m, 4H).MS (m/z)
781.02[M+H]".

Example 7.

Svynthesis of (8)-N-(1-(3.6-bis(1H-pyrrolo[2.3-blpyridin-5-vl)pyridin-2-y1)-2-(3.5-
difluorophenvl)ethvl)-2-(3-(difluoromethvl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-

yl)acetamide (7):

[0418] The title compound (7) was prepared according to the method presented for the
synthesis of compound 5G of Example 5 utilizing 6 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-pyrrolo[2,3-b]pyridine and 5F. '"H NMR (400 MHz, CD;0D) & 9.23-9.17 (m, 2H), 9.04
(d, J=8.1 Hz, 1H), 8.03 (m, 3H), 7.75 (d, /= 8.1 Hz, 1H), 7.61 (dd, J = 7.3, 3.5 Hz, 2H), 6.93 —
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6.52 (m, 4H), 6.34 (d, / = 6.2 Hz, 2H), 5.45 (m, 1H), 5.10 (m, 2H), 3.27 — 3.06 (m, 2H), 2.48 (m,
4H).MS (m/z) 751.22 [M+H]".

Example 8.
FHF2. o /= Ve .
\ ’B \ /N
£ ;to QX
o} N
H
/ o FF HrN .
o}
_O
5F

8A 8C

Svnthesis of (S)-N-(1-(5-bromo-2"-methoxv-[2.4-bipyridin]-6-v1)-2-(3,5-difluorophenvl)ethvl)-

2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6,7-tetrahydro-1H-indazol-1-yl)acetamide (8A) and
(8)-N-(1-(2'.5'-di(methoxv-[2.4-bipyridin]-6-v1))-2-(3.5-difluorophenyl)ethyl)-2-(3-
(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6,7-tetrahydro-1H-indazol-1-vl)acetamide (8B):

[0419] The title compounds (8A and 8B) were prepared according to the method presented for
the synthesis of compound 5G of Example 5 utilizing 2-methoxy-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)pyridine(2 equiv.) and SF.

Synthesis of (S)-2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-yD)-
N-(2-(3.5-difluorophenyl)-1-(2'-methoxy-5-(3-oxoisoindolin-5-yl)-[2.4"-bipyridin]-6-
yDethylacetamide (8C):

[0420] The title compound (8C) was prepared according to the method presented for the
synthesis of compound 4H of Example 4 utilizing 8A. "H NMR (400 MHz, CD;0D) & 8.85 (d, J
=8.1 Hz, 1H), 8.33 (d, J/=5.7 Hz, 1H), 8.06 (d, /=8.0 Hz, 1H), 7.91 (d, /= 5.7 Hz, 1H), 7.82
(s, IH), 7.74 (d, /= 8.0 Hz, 1H), 7.61 (d, /= 6.3 Hz, 1H), 7.53 (d, /=7.8 Hz, 1H), 7.38 (s, 1H),
6.91 —6.44 (m, 2H), 6.29 (d, /= 6.3 Hz, 2H), 5.51 (dd, J = 14.8, 8.2 Hz, 1H), 5.18 — 4.98 (m,
2H), 4.50 (s, 2H), 4.09 (s, 3H), 3.12 (m, 2H), 2.49 (m, 4H).MS (m/z) 757.25 [M+H]".

Example 9.
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CHFa.
i OH

Y

Svnthesis of (8)-N-(1-(3-bromo-6-(3-hvydroxv-3-methylbut-1-vn-1-vD)pyridin-2-v1)-2-(3.5-
difluorophenvl)ethvl)-2-(3-(difluoromethvl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-
yDacetamide (9A):

[0421] The title compound (9A) was prepared according to the method presented for the
synthesis of compound 4F of Example 4 utilizing 2-methylbut-3-yn-2-o0l and SF. MS (m/z)
681.17 [M+H]".

Synthesis of (S)-2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro- 1 H-indazol-1-yl)-
N-(2-(3.5-difluorophenyl)-1-(6-(3-hydroxy-3-methylbut-1-yn-1-yI)-3-(3-oxoisoindolin-5-
yDpyridin-2-yl)ethyl)acetamide (9B):

[0422] The title compound (9B) was prepared according to the method presented for the
synthesis of compound 4H of Example 4 utilizing 9A. "H NMR (400 MHz, CD;0D) & 7.63 —
7.53 (m, 2H), 7.50 — 7.40 (m, 2H), 7.30 (s, 1H), 6.95 — 6.56 (m, 2H), 6.28 (d, J = 6.3 Hz, 2H),
5.39 (t, J=7.4 Hz, 1H), 5.05 (s, 2H), 4.48 (s, 2H), 3.13 —2.91 (m, 2H), 2.66 — 2.35 (m, 4H),
1.61 (s, 6H).MS (m/z) 732.23 [M+H]".

Example 10.
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Synthesis of (S)-N-(1-(3.5-dibromopyridin-2-yl)-2-(3.5-difluorophenyl)ethyl)-2-(3-
(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6,7-tetrahydro-1H-indazol-1-yl)acetamide (10A):
[0423] To (S)-1-(3,5-dibromopyridin-2-yl)-2-(3,5-difluorophenyl)ethanamine (380 mg, 0.97
mmol) dissolved in DMF (10 mL) was added iPr,NEt (350 uL, 2 mmol) and 2-(3-
(difluoromethyl)-4.,4,7,7-tetrafluoro-4,5,6,7-tetrahydro-1H-indazol-1-yl)acetic acid (293 mg,
0.97 mmol). HATU (442 mg, 1.16 mmol) was added and the reaction stirred for 30 min. The

reaction was partitioned between EtOAc and H,O. The organics were separated, dried, and
removed in vacuo. The residue purified by column chromatography on silica to provide the title
compound. MS (m/z) 677.1 [M+H]".

Synthesis of (S)-N-(1-(3.5-bis(3-oxoisoindolin-5-yDpyridin-2-yl)-2-(3.5-difluorophenylethyl)-
2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4,5.6.7-tetrahydro-1H-indazol-1-yl)acetamide (10B):
[0424] To (S)-N-(1-(3,5-dibromopyridin-2-yl)-2-(3,5-difluorophenyl)ethyl)-2-(3-
(difluoromethyl)-4.,4,7,7-tetrafluoro-4,5,6,7-tetrahydro-1H-indazol- 1-yl)acetamide (50 mg, 0.074
mmol) in DME (0.8 mL) and DMF (0.2 mL) was added 6-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)isoindolin-1-one (48 mg, 0.19 mmol), Pd(PPh;),Cl, (5 mg), LiCl (2 mg), and

aq 2M K,COs (110 pL). The reaction was heated in a microwave reactor to 150 °C for 20 min.
The reaction was purified by RP HPLC to provide the desired product. 'H NMR (400 MHz,
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Methanol-d,) 6 9.02 (d, 1H), 8.11 (d, 1H), 7.97 (dd, 1.7 Hz, 1H), 7.89 (d, 1H), 7.72 (d, 1H), 7.67
—7.48 (m, 3H), 7.42 (d, 1H), 6.70 — 6.61 (m, 2H), 6.37 — 6.30 (m, 2H), 5.44 (t, 1H), 5.07 (s, 2H),
4.51 (d, 4H), 3.18 — 3.01 (m, 3H), 2.50 (dd, 4H). MS (m/z) 798.1[M+H]".

Example 11.

Svynthesis of (8)-N-(1-(3.5-di(1H-pyrrolo[2.3-b]pvridin-5-yD)pyridin-2-y1)-2-(3,5-
difluorophenvl)ethvl)-2-(3-(difluoromethvl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-

yDacetamide (11):

[0425] The title compound was prepared according to the method presented for the synthesis
of 10B of Example 10 utilizing 10A and 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrrolo[2,3-b]pyridine. 'H NMR (400 MHz, Methanol-d4) 6 9.10 (s, 1H), 8.62 (s, 1H), 8.56 (s,
1H), 8.14 (s, 1H), 8.05 — 7.94 (m, 2H), 7.58 (dd, 2H), 6.99 — 6.61 (m, 4H), 6.36 (d, 2H), 5.47 —
5.27 (m, 2H), 5.15 - 5.00 (m, 2H), 3.24 — 3.01 (m, 3H), 2.66 — 2.32 (m, SH). MS (m/z)
751.1[M+H]".

Example 12.

Svnthesis of (8)-2-(3-(difluoromethvl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-vyI)-
N-(2-(3,5-difluorophenyl)-1-(2'-0x0-5-(3-oxoisoindolin-5-y1)-1'.2'-dihydro-[2.4"-bipyridin]-6-
yDethylacetamide (12):
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[0426] In a microwave tube were charged with (S)-2-(3-(difluoromethyl)-4,4,7,7-tetrafluoro-
4,5,6,7-tetrahydro-1H-indazol-1-yl)-N-(2-(3,5-difluorophenyl)-1-(2'-methoxy-5-(3-
oxoisoindolin-5-yl)-[2,4"-bipyridin]-6-yl)ethyl)acetamide (8C, 5 mg), HCl in 1,4-dioxane (4N,
0.3 mL) and ethanol (0.3 mL). The mixture was heated up to 100 °C for 20 min in a Microwave
Synthesizer. After cooled down, After cooled down, the solvent was removed and the residue
was purified on reverse phase HPLC eluting with acetonitrile and water ( with 0.1% TFA) to
afford the title product. 'H NMR (400 MHz, CD;0OD) ¢ 8.88 (m, 1H), 7.96 (d, /= 8.0 Hz, 1H),
7.73 (d, J=8.0 Hz, 1H), 7.60 (m, 2H), 7.53 (m, 1H), 7.43 (s, 1H), 7.37 (s, 1H), 7.27 (d, J = 6.8
Hz, 1H), 6.96 — 6.53 (m, 2H), 6.30 (d, J = 6.2 Hz, 2H), 5.49 (m, 1H), 5.09 (s, 2H), 4.49 (s, 2H),
3.12 (m, 2H), 2.48 (m, 4H). MS (m/z) 742.99 [M+H]".

Example 13.

Svnthesis of (8)-2-(3-(difluoromethvl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-vyI)-
N-(2-(3.,5-difluorophenyl)-1-(2.2"-dioxo-1,1".2.2"-tetrahydro-[4.2":5'.4"-terpyridin]-6'-
yDethylacetamide (13):

[0427] The title compound (13) was prepared according to the method presented for the
synthesis of compound 12 of Example 12 utilizing 8B. "H NMR (400 MHz, CD;0D) & 8.95 (d, J
=7.8Hz, 1H), 7.95 (d, J=8.1 Hz, 1H), 7.71 (d, /= 8.1 Hz, 1H), 7.60 (d, J = 6.8 Hz, 1H), 7.43
(d,J=7.2Hz, 1H), 7.25 (d, J = 6.9 Hz, 1H), 6.98 — 6.61 (m, 2H), 6.45 (d, / = 6.3 Hz, 2H), 6.33
(d, J=6.6 Hz, 1H), 6.19 (s, 1H), 5.51 (m, 1H), 5.08 (m, 2H), 3.15 (m, 2H), 2.49 (m, 4H).MS
(m/z) 705.00 [M+H]".

Example 14.

145

Peticéo 870250110014, de 01/12/2025, pag. 196/886



WO 2014/134566 PCT/US2014/019663

HATU, DIEA, DMF

Svnthesis of (S)-tert-butyl 1-(3,6-dibromopvridin-2-v1)-2-(3.5-difluorophenyl)ethylcarbamate
14A):

[0428] The title compound was prepared according to the method presented for the synthesis
of compound 4E of Example 4 utilizing SE.

Synthesis of (S)-tert-butyl (1-(3-bromo-6-(3-hydroxy-3-methylbut-1-yn-1-yD)pyridin-2-yl)-2-
(3.5-difluorophenylethyl)carbamate (14B):

[0429] The title compound (14B) was prepared according to the method presented for the
synthesis of compound 4F of Example 4 utilizing 2-methylbut-3-yn-2-ol and (S)-tert-butyl (1-
(3,6-dibromopyridin-2-yl)-2-(3,5-difluorophenyl)ethyl)carbamate. MS (m/z) 496.90 [M+H]".
Synthesis of (S)-4-(6-(1-amino-2-(3,5-difluorophenyl)ethyl)-5-bromopyridin-2-yl)-2-methylbut-
3-yn-2-ol compound with 2-methylbut-3-yn-2-ol (1:1) hydrochloride (14C):

[0430] The title compound (14C) was prepared according to the method presented for the
synthesis of compound 4G of Example 4 utilizing 14B. MS (m/z) 397.09 [M+H]".

Synthesis of N-((S)-1-(3-bromo-6-(3-hydroxy-3-methylbut-1-yn-1-yD)pyridin-2-yl)-2-(3.5-
difluorophenyl)ethyD)-2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a,5-tetrahydro- 1H-

cyclopropa[3.4]cvclopental 1.2-c]pyrazol-1-vyl)acetamide (14D):

[0431] The title compound (14D) was prepared according to the method presented for the
synthesis of compound 4G of Example 4 utilizing 2-((3bS,4aR)-5,5-difluoro-3-
(trifluoromethyl)-3b,4,4a,5-tetrahydro-1H-cyclopropa[3,4]cyclopenta[ 1,2-c]pyrazol-1-yl)acetic
acid and 14C. MS (m/z) 659.23 [M+H]".
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Svnthesis of 2-((3bS.,4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-
cyclopropal3.4icyclopental1.2-c]pvyrazol-1-v1)-N-((S)-2-(3,5-difluorophenyl)-1-(6-(3-hydroxy-
3-methylbut-1-yn-1-y1)-3-(1-oxoisoindolin-4-vl)pyridin-2-ylDethyl)acetamide (14E):

[0432] The title compound (14E) was prepared according to the method presented for the
synthesis of compound 4H of Example 4 utilizing 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-1H-pyrrolo[2,3-b]pyridine and 14D. 'H NMR (400 MHz, CD;0D) & 8.92 (d, J = 8.7 Hz,
1H), 8.00 (s, 2H), 7.85 (s, 1H), 7.59 (m, 2H), 7.48 (d, /= 7.9 Hz, 1H), 6.77 — 6.56 (m, 2H), 6.28
(d, J=6.3 Hz, 2H), 5.33 (m, 1H), 4.87 (s, 2H), 3.17 — 2.99 (m, 4H), 2.48 (m, 4H), 1.6 (s, 6H),
1.40 (m, 1H), 1.10 (m, 1H).MS (m/z) 697.28 [M+H]".

Example 15.
H CF,4
,'llu \ F F
e LN
N
FF

15

Svnthesis of 2-((3bS.,4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-
cyclopropal3.4icyclopental 1.2-c]pvrazol-1-v)-N-((S)-2-(3.5-difluorophenyl)-1-(6-(3-hydroxy-

3-methylbut-1-yn-1-yl)-3-(1-oxoisoindolin-4-yl)pyridin-2-yDethyl)acetamide (15):

[0433] The title compound (15) was prepared according to the method presented for the
synthesis of compound 4H of Example 4 utilizing 14D and 2,3-dihydro-1H-isoindol-1-one-4-
boronic acid pinacol ester. 'H NMR (400 MHz, CD;0D) ¢ 7.82 (m, 1H), 7.53 (m, 4H), 6.78 (m,
1H), 6.30 (m, 2H), 5.35 (m, 1H), 4.83 (m, 2H), 4.17 (m, 2H), 3.16 — 3.04 (m, 1H), 2.98 (m, 1H),
2.48 (m, 2H), 1.53 (s, 6H),1.43 (m, 1H), 1.08 (m, 1H).MS (m/z) 712.18 [M+H]".

Example 16.
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16B 16C

Svynthesis of (8)-N-(1-(3-bromo-6-((trimethvlsilyl)ethyvnyl)pyridin-2-v1)-2-(3.5-

difluorophenvl)ethvl)-2-(3-(difluoromethvl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-
yDacetamide (16A):

[0434] The title compound (16A) was prepared according to the method presented for the
synthesis of compound 4F of Example 4 utilizing ethynyltrimethylsilane and SF. MS (m/z)
694.59 [M+H]".

Synthesis of (S)-N-(1-(3-(1H-pyrrolo[2.3-b]pyridin-5-yD)-6-((trimethylsilyDethynyl)pyridin-2-
yD)-2-(3.5-difluorophenyl)ethyl)-2-(3-(difluoromethyl)-4.4,7.7-tetrafluoro-4.5.6.7-tetrahydro- 1H-
indazol-1-yl)acetamide (16B):

[0435] The title compound (16B) was prepared according to the method presented for the
synthesis of compound 4H of Example 4 utilizing 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-1H-pyrrolo[2,3-b]pyridine and 16A. MS (m/z) 731.22 [M+H]".

Synthesis of (S)-N-(1-(3-(1H-pyrrolo[2,3-b]pyridin-5-y1)-6-(1H-1.2.3-triazol-4-yl)pyridin-2-yl)-
2-(3.5-difluorophenylethyl)-2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-
indazol-1-ylacetamide (16C):

[0436] Compound 16B (75 mg, 0.1 mmol), NaN3 (13mg, 0.2 mmol) and NH4C1 (5mg, 0.1

mmol) were dissolved in DMF (0.5 mL) and stirred at 100 °C for overnight. The reaction
mixture was cooled down to room temperature and diluted with water and extracted with EtOAc.

The organic phase was dried (Na,SO,), filtered and concentrated. The crude material was
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purified on reverse phase HPLC eluting with acetonitrile and water (with 0.1% TFA) to afford
the title product. '"H NMR (400 MHz, CD;0D) § 9.01 (d, J = 7.7 Hz, 1H), 8.54 (s, 1H), 7.99 (m,
3H),7.73 (d, J=8.0 Hz, 1H), 7.59 (d, /= 3.5 Hz, 1H), 6.97 — 6.55 (m, 3H), 6.31 (d, /= 6.3 Hz,
2H), 5.45 (m, 1H), 5.11 (s, 2H), 3.13 (m, 2H), 2.49 (m, 4H).MS (m/z) 702.02 [M+H]".

Example 17.

17
Svnthesis of 2-((3bS.,4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-

cyclopropal3.4]cyclopental1.2-c]pvrazol-1-v)-N-((S)-2-(3.5-difluorophenyl)-1-(3-(2.4-dioxo-

1.2.3.4-tetrahvdroquinazolin-8-vy1)-6-(3-hvdroxv-3-methylbut-1-ynyl)pvridin-2-

yDethylacetamide (17):

[0437] The title compound was prepared according to the method presented for the synthesis
of compound 4F of Example 4 utilizing 8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylquinazoline-2,4(1H,3H)-dione and 14D. '"H NMR (400 MHz, DMSO) & 11.36 (d,1H), 10.12
(d, 1H), 8.87 (m, 1H), 7.98 (d, 1H), 7.75 - 6.70 (m, 7H), 6.47-6.57 (m, 2H), 4.74-4.50 (m, 2H),
3.01-2.90 (m, 2H), 2.48-2.60 (m, 2H), 1.49 (s, 6H), 1.45 - 1.24 (m, 1H), 0.96 (m, 1H). MS (m/z)
741.1 [M+H]".

Example 18.

18
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Svnthesis of 5-(2-((S)-1-(2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethvyl)-3b.4.4a.5-tetrah ydro-

1H-cvclopropal3.4]cyclopenta[1,2-clpyrazol-1-vD)acetamido)-2-(3,5-difluorophenyl)ethyD)-6-(3-

hydroxy-3-methylbut-1-yn-1-yDpyridin-3-yl)-2-fluorobenzamide (18):

[0438] The title compound was prepared according to the method presented for the synthesis
of compound 4F of Example 4 utilizing (3-carbamoyl-4-fluorophenyl)boronic acid and 14D. 'H
NMR (400 MHz, DMSO) 6 9.08 (d, 1H), 7.79 — 7.14 (m, 8H), 6.92 (m, 1H), 6.62 (d, 2H), 5.12
(m, 1H), 4.77-4.83 (m, 2H), 3.01 (m, 2H), 2.55 (m, 1H), 1.51 (s, 6H), 1.38 (m, 1H), 0.98 (m,
1H). MS (m/z) 718.2 [M+H]".

Example 19.
Gl NH,
o O
N _ Gl NH, i:B_B:i N
Z methyl hydrazine o) o) N
EtOH N > \
— ; > B
F N\ o Yo
Br Br ?_%
19A 19B 19C
. 3
cl -~
c—8— HN Fo)
1}
O » \N
\
IB\
Qo
19D
Pd(PcHex;),Cls

NaHCO,, dioxane
>

14B 19D

TFA, DCM _ TFAH:N
——

HATU, iProNEt,
NH o DMF
2S¢
o\
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Synthesis of 7-bromo-4-chloro-1-methyl-1H-indazol-3-amine (19B):
[0439] To 3-bromo-6-chloro-2-fluorobenzonitrile (10 g, 42.7 mmol) in EtOH (100 mL) was

added methylhydrazine (9 ml, 171 mmol). The reaction mixture was stirred for 4 hours at 110
°C. The reaction was allowed to slowly cool over 4 hours, then the solids were filtered off and
used with no further purification to provide 7 g of the title compound (including minor amounts
of the other regioisomer). MS (m/z) 262.0 [M+H]".

Synthesis of 4-chloro-1-methyl-7-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)-1H-indazol-3-
amine (19C):

[0440] To 7-bromo-4-chloro-1-methyl-1H-indazol-3-amine (3 g, 11.5 mmol) in dioxane (40
mL) and DMF (25 ml) was added bis (pinacolato) diborane (8.8 g, 34.6 mmol), potassium

acetate (3.4 g, 34.6 mmol), and frans-dichlorobis(triphenylphosphine)palladium (II) (486.35 mg,
0.69 mmol). The reaction mixture was stirred for 3 hours at 130 °C. The reaction was cooled,
diluted with EtOAc, and then the solids were filtered off over Celite and silica gel eluting with
EtOAc. The mixture was concentrated and purified by flash column chromatography to provide
1.8 g of the title compound. MS (m/z) 308.3 [M+H]".

Synthesis of N-(4-chloro-1-methyl-7-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)- 1H-indazol-
3-yhmethanesulfonamide (19D):

[0441] To 7-bromo-4-chloro-1-methyl-1H-indazol-3-amine (2.6 g, 8.5 mmol) in DCM (30

mL) was added N,N-Diisopropylethylamine (5.9 ml, 33.8 mmol) then the reaction was cooled in
an ice bath and methansulfonyl chloride (2 ml, 25.4 mmol) was added. The reaction mixture was
stirred for 20 minutes at 0 °C. The reaction was diluted with water and extracted 2X with DCM.
The organic layer was dried over sodium sulfate and concentrated. The resulting mixture was
taken up in EtOH (30 ml) and 8 ml of 10N NaOH was added. The reaction was followed by
LC/MS and once done (10 minutes) the reaction was diluted with water and quenched with
concentrated HCI to pH 2. The mixture was extracted 3X with DCM. The organic layer was
dried over sodium sulfate and concentrated until solid starts to fall out. The mixture is then
cooled in a brine/ice bath for 20 minutes and filtered to recover desired as two lots and used with
no further purification to provide 2.1 g of the title compound. MS (m/z) 386.4 [M+H]".
Synthesis of (S)-tert-butyl 1-(3-(4-chloro-1-methyl-3-(methylsulfonamido)-1H-indazol-7-yl)-6-
(3-hydroxy-3-methylbut-1-ynyl)pyridin-2-y)-2-(3.5-difluorophenyl)ethylcarbamate (19E):
[0442] To N-(4-chloro-1-methyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1H-indazol-
3-yl)methanesulfonamide (39 mg, 0.1 mmol) in dioxane (5 mL) and DMF (0.3 ml) was added
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14B (50 mg, 0.1 mmol), 1N sodium bicarbonate (0.9 ml, 0.9 mmol), and
dichlorobis(tricyclohexylphosphine)palladium (II) (1.9 mg, 0.003 mmol). The reaction mixture
was stirred for 4 hours at 140 °C. The reaction was cooled, diluted with EtOAc and brine. The
mixture was extracted 2X with EtOAc, the organic layer was dried over sodium sulfate, was
concentrated and purified by flash column chromatography to provide 30 mg of the title
compound. MS (m/z) 674.7 [M+H]".

Synthesis of (S)-N-(7-(2-(1-amino-2-(3.5-difluorophenyl)ethyl)-6-(3-hydroxy-3-methylbut-1-
ynyD)pyridin-3-yl)-4-chloro-1-methyl- I H-indazol-3-yl)methanesulfonamide TFA salt (19F):
[0443] To (S)-tert-butyl 1-(3-(4-chloro-1-methyl-3-(methylsulfonamido)- 1H-indazol-7-yl)-6-

(3-hydroxy-3-methylbut-1-ynyl)pyridin-2-yl)-2-(3,5-difluorophenyl)ethylcarbamate (30 mg,
0.04 mmol) in DCM (4 mL) was added TFA (2 ml) . The reaction mixture was stirred for 0.5
hours at RT. The reaction was concentrated and used with no further purification to provide the
title compound. MS (m/z) 574.4 [M+H]".

Synthesis of (S)-N-(1-(3-(4-chloro-1-methyl-3-(methylsulfonamido)-1H-indazol-7-yl)-6-(3-
hydroxy-3-methylbut- 1-ynyD)pyridin-2-yl)-2-(3,5-difluorophenyh)ethyD)-2-((3bS.4aR)-5,5-

difluoro-3-(difluoromethyl)-3b.4.4a.5-tetrahydro-1H-cyclopropal 3.4]cyclopenta[ 1.2-c]pyrazol-
1-yDacetamide (19G):

[0444] The title compound (19G) was prepared according to the method presented for the
synthesis of compound 4G of Example 4 utilizing 2-((3bS,4aR)-5,5-difluoro-3-(difluoromethyl)-
3b,4,4a,5-tetrahydro- 1H-cyclopropa[3,4]cyclopenta[ 1,2-c]pyrazol-1-yl)acetic acid and (S)-N-(7-
(2-(1-amino-2-(3,5-difluorophenyl)ethyl)-6-(3-hydroxy-3-methylbut-1-ynyl)pyridin-3-yl)-4-
chloro-1-methyl-1H-indazol-3-yl)methanesulfonamide to provide 20 mg of the title compound.
'H NMR (400 MHz, Methanol-dy)  8.69 (t, 1H), 7.69 (dd, 1H), 7.53 (dd, 1H), 7.17 (s, 1H), 7.06
(d, 1H), 6.88 — 6.52 (m, 2H), 6.44 — 6.33 (m, 2H), 5.28 (d, 1H), 5.02 - 4.92 (m, 1H), 4.78 — 4.64
(m, 2H), 3.33 (s, 3H), 3.24 (d, 3H), 3.19 — 3.08 (m, 2H), 3.05 — 2.92 (m, 2H), 2.44 (ddd, 2H),
1.64 (d, 6H), 1.38 (dt, 1H), 1.02 (s, 1H).

[0445] MS (m/z) 820.8 [M+H]".

Example 20.
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20

Svynthesis of (8)-N-(1-(3-(1-methvl-3-(methyvlsulfonamido)-1H-indazol-7-v1)-6-(3-hydroxy-3-
methylbut-1-ynvDpyridin-2-v1)-2-(3,5-difluorophenvlethvl)-2-((3bS.4aR)-5.5-difluoro-3-

(difluoromethyl)-3b.4.4a.5-tetrahvdro-1H-cyclopropal3.4]cvclopenta[ 1.2-c]pyrazol-1-

yvDacetamide (20):

[0446] The title compound was prepared according to the method presented for the synthesis
of compound 19G of utilizing N-(1-methyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1 H-
indazol-3-yl)methanesulfonamide and compound 14B."H NMR (400 MHz, Methanol-d,) 3 8.69
(t, 1H), 7.88-7.80 (dd, 1H), 7.69 (dd, 1H), 7.53 (dd, 1H), 7.20 (s, 1H), 7.09 (d, 1H), 6.88 — 6.52
(m, 2H), 6.38 — 6.27 (m, 2H), 5.35 (m, 1H), 5.02 — 4.95 (m, 1H), 4.80 — 4.65 (m, 2H), 3.33 (s,
3H), 3.19 — 3.08 (m, 4H), 3.05 — 2.92 (m, 2H), 2.44 (m, 2H), 1.64 (d, 6H), 1.38 (m, 1H), 1.02
(m, 1H).

[0447] MS (m/z) 786.1 [M+H]".

Example 21.
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Synthesis of 5-bromo-N-methoxy-N-methyl-2-(methylthio)pyrimidine-4-carboxamide (21A):

[0448] To a mixture of 5-bromo-2-(methylthio)pyrimidine-4-carboxylic acid (5 g, 20 mmol),
N,O-dimethylhydroxylamine hydrochloride (2.9 g, 30 mmol) and HATU (9.1 g, 24 mmol) in
100 mL of CH,Cl, at 0 °C was added N,N-diisopropylethylamine (17.4 mL, 100 mmol). The

reaction mixture was allowed to stir at 0 °C for 30 min and then diluted with CH,Cl,. It was

washed with water and half brine. The organic layer was separated, dried over MgSQ, filtered

and concentrated. The crude product was purified by silica gel chromatography to afford the title

compound 21A. MS (m/z) 292.16 [M+H]".
Synthesis of 5-bromo-2-(methylthio)pyrimidine-4-carbaldehvyde (21B):
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[0449] A solution of 5-bromo-N-methoxy-N-methyl-2-(methylthio)pyrimidine-4-carboxamide
(21A, 8.2 g, 28 mmol) in THF (120 mL) was added dropwise to a suspension of lithium
aluminum hydride (1.06 g, 28 mmol) and THF (120 mL) at -78 °C. The mixture was stirred for
10 minutes after addition finish. H,O (1.06 mL), 15% aqueous NaOH solution (1.06 mL) and
H,0 (3.18 mL) were successively added to the mixture at 0 °C very slowly. The resulting
precipitate was filtered and washed with THF. The filtrate was concentrated in vacuo to afford
crude of the title compound. MS (m/z): 233.14, [M+H]".

Synthesis of (S)-N-((5-bromo-2-(methylthio)pyrimidin-4-yl)methylene)-2-methylpropane-2-
sulfinamide (21C):

[0450] Copper(I) sulfate (anhydrous, 8.9 g, 56 mmol) was added to a solution of 5-bromo-2-

(methylthio)pyrimidine-4-carbaldehyde (21B, ~28 mmol) and (S)-2-methylpropane-2-
sulfinamide ( 3.4 g, 28 mmol) in CH,Cl, ( 100 mL). The suspension was stirred for 3 days at
room temperature. The reaction was filtered and washed with CH,Cl, (3x20 ml). The filtrate was
concentrated. The crude product was purified by silica gel chromatography to yield the title
compound 21C. MS (m/z) 337.7 [M+H]"

Synthesis of (S)-N-((S)-1-(5-bromo-2-(methylthio)pyrimidin-4-yl)-2-(3.5-difluorophenyl)ethyl)-

2-methylpropane-2-sulfinamide (21D):
[0451] To a solution of (S)-N-((5-bromo-2-(methylthio)pyrimidin-4-yl)methylene)-2-
methylpropane-2-sulfinamide (21C, 2.97 g. 8.8 mmol) in THF (18 mL) cooled to-78 ‘C was

drop wise added 3,5-Difluorobenzylmagnesium bromide ( 53 mL, 0.25 M in Ether,13.3 mmol).
After stirring at -78 "C for 10 min, NH4CI (sat. aq.) (10 ml) was added to the reaction and
warmed up to ambient temperature. Extracted with EtOAc and the organic layer was dried over
Na;SO4(s). The solvent was removed and the residue was purified by silica gel chromatography
to yield 1.44 g of the title compound 21D MS (m/z) 465.87 [M+H]"

Synthesis of (S)-1-(5-bromo-2-(methylthio)pyrimidin-4-yl)-2-(3.5-difluorophenyl)ethanamine
hydrochloride (21E):

[0452] Compound 21D (8 g, 17.23 mmol) was dissolved in 35 mL of methanol and cooled to
0 "C. To it was added 4N HCI/1,4-dioxane (10.7 mL). The reaction mixture was allowed to stir

for 20 minutes and to it was added diethyl ether. The resulting precipitate was collected by
vacuum filtration then dried to afford the title product 21E. MS (m/z) 362.02 [M+H]".
Synthesis of (S)-N-(1-(5-bromo-2-(methylthio)pyrimidin-4-yl)-2-(3.5-difluorophenyl)ethyl)-2-
(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4,5.6,7-tetrahydro- 1H-indazol-1-yl)acetamide (21F):
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[0453] A mixture of 2-(3-(difluoromethyl)-4,4,7,7-tetrafluoro-4,5,6,7-tetrahydro-1H-indazol-
I-yDacetic acid (604 mg, 2 mmol), compound 21E (793 mg, 2 mmol) and HATU (912 mg, 2.4
mmol) in 10 mL of DMF was cooled to 0 °C. To it was drop wise added N,N-
diisopropylethylamine (1.05 mL, 6 mmol). The reaction mixture was allowed to stir at 0 °C for
10 minutes then slowly poured it into ice water with stirring. The resulting precipitate was
collected by vacuum filtration then dried to afford the title product 21F. MS (m/z) 644.22
[M+H]".

Synthesis of (S)-2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-yD)-
N-(2-(3.5-difluorophenyl)-1-(2-(methylthio)-5-(3-oxoisoindolin-5-yl)pyrimidin-4-
yDethylacetamide (21G):

[0454] In a microwave tube were charged with compound 21F ( 300 mg, 0.47 mmol), 6-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoindolin-1-one ( 181 mg, 0.7 mmol) and
PdClL,[P(Cy)s], (17 mg, 0.023 mmol). To the mixture was added 10 mL of 1,4-dioxane and 1.4
mL of sodium bicarbonate aqueous solition (1M). The mixture was heated to 155 "C for 25 min
in a microwave synthesizer. After cooled to room temperature, it was partitioned between
EtOAc and water. The organic layer was separated and washed with brine, then dried over
MgSO,, filtered and concentrated. The residue was purified by silica gel chromatography to
afford the title compound 21G. MS (m/z) 697.32 [M+H]").

Synthesis of (S)-2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro- 1 H-indazol-1-yl)-
N-(2-(3.5-difluorophenyl)-1-(2-(3-hydroxy-3-methylbut-1-yn-1-yI)-5-(3-oxoisoindolin-5-
yDpyrimidin-4-yl)ethyl)acetamide (21H):

[0455] To the mixture of solid Cul (3.3 mg, 0.017 mmol), Pd(dppf)Cl, (7 mg, 0.009 mmol),
2-methylbut-3-yn-2-ol (22 mg, 0.26 mmol) and compound 21G (60 mg, 0.086 mmol) were
added THF (1 mL) and Et;N (0.06 mL, 0.4 mmol). The reaction mixture was heated in a

microwave at 160 °C for 20 min. After cooled to room temperature it was diluted with EtOAc.
To it was added Si-Thiol (130 mg, 1.37 mmol/g) and the mixture was stirred at 40 °C for 1 hour.
Then it was filtered and the filtrate was washed with 10% aqueous NH4OH, water and brine.
The organic layer was dried over MgSQ, filtered, concentrated, and purified by reverse phase
HPLC to afford the title compound (21H). 'H NMR (400 MHz, Methanol-d4): ¢ 9.09 (d), 8.54
(s), 7.64 (dd), 7.58 (dd), 7.40 (d), 6.78 (t), 6.67 (tt), 6.43 — 6.20 (m), 5.40 (q), 4.50 (s), 3.05 (d),
2.50 (tdd), 1.62 (s). MS (m/z): 732.99 [M+H]".

Example 22.
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PdClz[P(Cy)3]2, NaH003
1,4-dioxane, H,O
22B

22C

Svnthesis of N-((S)-1-(5-bromo-2-(methvlthio)pyrimidin-4-v1)-2-(3.5-difluorophenvl)ethyl)-2-
((3bS.4aR)-5.5-difluoro-3-(trifluoromethvl)-3b.4.4a,5-tetrahydro-1H-

cyclopropal3.4]cvclopental 1.2-c]pyrazol-1-vyl)acetamide (22A):

[0456] The title compound (22A) was prepared according to the method presented for the
synthesis of compound 21F of Example 21 utilizing 2-((3bS,4aR)-5,5-difluoro-3-
(trifluoromethyl)-3b,4,4a,5-tetrahydro-1H-cyclopropa[3,4]cyclopenta[ 1,2-c]pyrazol-1-yl)acetic
acid and compound 21E. MS (m/z) 624.13 [M+H]".

Synthesis of 2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a,5-tetrahydro-1H-

cyclopropal3.4]cyclopental1.2-c]pvrazol-1-v)-N-((S)-2-(3.5-difluorophenyl)-1-(2-(methvlthio)-

5-(3-oxoisoindolin-5-y)pyrimidin-4-yl)ethyDacetamide (22B):

[0457] The title compound (22B) was prepared according to the method presented for the
synthesis of compound 21G of Example 21 utilizing compound 22A and 6-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)isoindolin-1-one. MS (m/z) 677.05 [M+H]".

Synthesis of 2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a.5-tetrahydro-1H-
cyclopropa[3.4]cyclopenta[ 1.2-c]pyrazol-1-y)-N-((S)-2-(3.5-difluorophenyl)-1-(2-(3-hydroxy-

3-methylbut-1-yn-1-y1)-5-(3-oxoisoindolin-5-yl)pyrimidin-4-yl)ethyl)acetamide (22C):

[0458] The title compound (22C) was prepared according to the method presented for the
synthesis of compound 21H of Example 21 utilizing compound 22B and 2-methylbut-3-yn-2-ol.
'H NMR (400 MHz, Methanol-d4): § 9.05 (d), 8.53 (s), 7.63 (dd), 7.58 (dd), 7.37 (d), 6.75 —
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6.55 (m), 6.41 — 6.21 (m), 5.41 (q), 4.85 (s), 4.50 (s), 3.05 (dd), 2.48-2.45 (m), 1.62 (s), 1.38 (q),
1.18 —0.97 (m, 1H). MS (m/z) 713.01 [M+H]".

Example 23.

F
F H
NH
O\? 2
(0] (0]

PdCI,;[P(cy)s],, NaHCO4
1,4-dioxane, H,O

Br

23A

23B

Svnthesis of 5-(4-((S)-1-(2-((3bS.,4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a.5-tetrahydro-

1H-cvclopropal3.4]cyclopental 1,2-clpyrazol-1-vl)acetamido)-2-(3,5-difluorophenvyl)ethyl)-2-

(methylthio)pyrimidin-5-vl1)-2-fluorobenzamide (23A):

[0459] The title compound (23A) was prepared according to the method presented for the
synthesis of compound 21G of Example 21 utilizing compound 22A and 2-fluoro-5-(4.4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide. MS (m/z) 683.06 [M+H]".

Synthesis of 5-(4-((S)-1-(2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a,5-tetrahydro-

1H-cvclopropal3.4]cyclopenta[1,2-clpyrazol-1-vl)acetamido)-2-(3,5-difluorophenyl)ethy)-2-(3-

hydroxy-3-methylbut-1-yn-1-yDpyrimidin-5-yl)-2-fluorobenzamide (23B):

[0460] The title compound (23B) was prepared according to the method presented for the
synthesis of compound 21H of Example 21 utilizing compound 23A and 2-methylbut-3-yn-2-ol.
'H NMR (400 MHz, Methanol-d4): & 9.09 (t), 8.51 (d), 7.46 (ddq), 7.27 (ddd), 6.69 (tt), 6.40 (h),
5.36 (q), 4.84 (s), 3.10 — 3.01 (m), 2.48-2.45 (m), 1.61 (s), 1.38 (q), 1.07 (dd). MS (m/z) 719.06
[M+H]".

Example 24.
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bis (pinacolato) diboron
KOAc, PdCI,[P(Ph);],
Dioxane O~ 0
o B
Br A§<o xoNH
N

PdCI,[P(Ph)3],,
dioxane, LiCl, NaHCO4

24A

14D 24B

Synthesis of 5-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)isoquinolin-1(2H)-one (24A):

[0461] To 5-bromoisoquinolin-1(2H)-one (40 mg, 0.18 mmol) in dioxane (1 mL) was added
bis(pinacolato)diboron (63 mg, 0.25 mmol), and PdCI,[P(Ph);], (6 mg, 0.01 mmol). The
reaction mixture sealed and heated to 100 °C for 1h. The reaction was cooled to room
temperature and telescoped to the next reaction. MS (m/z) 272.3 [M+H]".

Synthesis of 2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a.5-tetrahydro-1H-
cyclopropa[3.4]cyclopenta[ 1.2-c]pyrazol-1-y)-N-((S)-2-(3.5-difluorophenyl)-1-(6-(3-hydroxy-

3-methylbut-1-yn-1-yI)-3-(1-ox0-1.2-dihydroisoquinolin-5-y)pyridin-2-yl)ethyl)acetamide
(24B):

[0462] To the reaction vial containing 24A (0.18 mmol) was added 14D (50 mg, 0.07 mmol),
PdCl,[P(Ph);], (5 mg, 0.01 mmol), LiCl (11 mg, 0.22 mmol) and aq 1M NaHCO; (0.22 mL,

0.22 mmol). The reaction mixture was sealed and heated in a microwave reactor to 160 °C for 20
min. Upon cooling, the reaction mixture was diluted with EtOAc and washed with three portions
of brine. The organic layer were dried over Na,SQy, filtered, concentrated in vacuo, and purified
by reverse phase HPLC to provide the title compound 24B as a mixture of atropisomers. MS
(m/7) 724.2 [M+H]". HPLC retention time 6.95 min and 7.09 min (2-98% acetonitrile: water

with 0.1% trifluoroacetic acid, 8.5 min gradient on a Phenomonex Kinetex C18 column).

Example 25.
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Svnthesis of N-((S)-1-(3-(3-amino-1-methvl-1H-indazol-7-y1)-6-(3-hydroxy-3-methylbut-1-yn-
1-yDpyridin-2-v1)-2-(3.5-difluorophenyl)ethyl)-2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethvl)-
3b.4.4a.5-tetrahydro-1H-cyclopropal3.4]cvclopental 1.2-c]pyrazol-1-yDacetamide (25):

[0463] The title compound (25) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 33F of Example 33 utilizing 2-((3bS,4aR)-5,5-
difluoro-3-(trifluoromethyl)-3b,4,4a,5-tetrahydro- 1 H-cyclopropa[ 3,4]cyclopenta[ 1,2-c]pyrazol-
1-yl)acetic acid and 37A. 'H NMR (400 MHz, cdsod) 6 9.04-8.52 (m), 7.7-7.61 (m), 7.52 (dd),
7.17 (d), 7.04 (t), 7.00 — 6.90 (m), 6.77 — 6.66 (m), 6.60 (t), 6.48 9 (d), 6.40 — 6.25 (m), 5.32-
5.25 (m), 5.11-5.04 (m), 4.80-4.79 (m), 3.22-3.06 (m), 2.96-2.85 (m), 2.52-2.46 (m), 1.64 (s),
1.43 — 1.39 (m), 1.14 — 1.07 (m). MS (m/z) 726.2 [M+H]".

Example 26.

CF3

Synthesis of 2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a.5-tetrahydro-1H-
cyclopropa[3.4]cyclopenta[ 1.2-c]pyrazol-1-y)-N-((S)-2-(3.5-difluorophenyl)-1-(6-(3-hydroxy-
3-methylbut-1-yn-1-yl)-3-(3-0x0-2.3-dihydro-[1.2.4]triazolo[4.3-a]pyridin-6-yD)pyridin-2-
yDethyl)acetamide (26):

[0464] The title compound (26) was prepared according to the method presented for the
synthesis of compound 24B of Example 24 utilizing 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yD)-[1,2,4]triazolo[4,3-a]pyridin-3(2H)-one MS (m/z) 714.1 [M+H]*. HPLC retention time
6.58 min (2-98% acetonitrile: water with 0.1% trifluoroacetic acid, 8.5 min gradient on a

Phenomonex Kinetex C18 column).
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Example 27.
N
2 Cl' hydrazine hydrate 7 NH diphosgene = /N\N—H
E—— N e N
N Br Br ~
Br dioxane 0O
27A 27B 27C
F
14B F
Bis(pinacolato)diboron PdCI,(PCys)s
KOAc N NaHCO, N .
Pd(PCy3),Cl, 7V N—y  dioxane NeH TFA, DCM
—_— N _ =N - .
O\IB \« \(O
0o O
27D
E OH
H F
4) A
e LN
N
FF \rOH
0
—_— -
HATU, iProNEt
DMF

27F

Synthesis of 3-bromo-6-hydrazinyl-2-methylpyridine (27B):
[0465] To 3-bromo-6-chloro-2-methylpyridine (1.53 g, 7.41 mmol) in dioxane (4.5 ml) was

added hydrazine hydrate (1.8 ml, 37 mmol). The reaction was heated in a microwave reactor at
160 °C for 55 min. After cooling to ambient temperature, the reaction mixture was partitioned
between EtOAc and saturated aqueous NaCl. The organics were separated and evaporated in
vacuo. The product was used directly in the following step. MS (m/z) 202.0 [M+H]".

Synthesis of 6-bromo-5-methyl-[1,2.4]triazolo[4.3-a]pyridin-3(2H)-one (27C):

[0466] 3-bromo-6-hydrazinyl-2-methylpyridine (4.55 g, 22.52 mmol) was dissolved in DCE
(35 ml) to which trichloromethyl chloroformate (2.72 ml, 22.52 mmol) was added. The reaction

was stirred at ambient temperature for 1h. Hexanes (15 ml) was added and the solids filtered to
provide the desired product. The eluent was reduced in a volume and a second crop of
precipitate was isolated. The combined solids were used without further purification. MS (m/z)

228.0 [M+H]".
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Synthesis of 5-methyl-6-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)-[1,2.4]triazolo[4,3-
a]pyridin-3(2H)-one (27D):

[0467] 6-bromo-5-methyl-[1,2,4]triazolo[4,3-a]pyridin-3(2H)-one (3.62 g, 15.87 mmol) was
combined with bis(pinacolato)diboron (6.05 g, 23.81 mmol), KOAc (3.12 g, 31.75 mmol), and
PdCl,(PCys), (0.23 g, 0.32 mmol) in dioxane (80 ml). Argon was bubbled into the reaction
solution for 15 min. The reaction was then heated to 85 deg C for 15 h. Additional PdCIl,(PCys),

(250 mg) was added and the temperature was raised to 125 deg C. Heated for 15 h. After cooling
to ambient temperature, the reaction was partitioned between EtOAc and water. The organics
were separated, dried, and removed in vacuo. The residue was suspended in EtOAc (50 ml) and
the resultant solids filtered to provide the title compound. MS (m/z) 276.2 [M+H]".

Synthesis of (S)-tert-butyl (2-(3.5-difluorophenyl)-1-(6-(3-hydroxy-3-methylbut-1-yn-1-yl)-3-
(5-methyl-3-0x0-2.3-dihydro-[1.2.4]triazolo[4,3-a]pyridin-6-yD)pyridin-2-ylethyl)carbamate
Q7E):

[0468] In a microwave reaction vessel, 14B (66 mg, 0.13 mmol) and 5-methyl-6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-[1,2,4]triazolo[4,3-a]pyridin-3(2H)-one (55 mg, 0.2 mmol)

were dissolved in dioxane (2 mL) and treated with aqueous 1M NaHCOs (0.4 mL) and
PdCl,(PCys), (10 mg). The mixture was heated to 150 °C for 20 min. After cooling to ambient
temperature, the reaction was partitioned between EtOAc and water. The organics were
separated, dried, and removed in vacuo and the residue was purified by column chromatography
on silica to provide the title compound as a mixture of atropisomers. MS (m/z) 563.8 [M+H]".
Synthesis of (S)-6-(2-(1-amino-2-(3.5-difluorophenylethyl)-6-(3-hydroxy-3-methylbut-1-yn-1-
yDpyridin-3-yD)-5-methyl-[1.2.4]triazolo[4.3-a]pyridin-3(2H)-one (27F):

[0469] The title compound (27F) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of 19F in Example 19 utilizing 27E. MS (m/z) 464.1
[M+H]".

Synthesis of 2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a.5-tetrahydro-1H-
cyclopropa[3.4]cyclopenta[1.2-c]pyrazol-1-yD)-N-((S)-2-(3.5-difluorophenyl)-1-(6-(3-hydroxy-
3-methylbut-1-yn-1-y)-3-(5-methyl-3-0x0-2,3-dihydro-[1.2.4]triazolo[4.3-a]pyridin-6-
yDpyridin-2-yl)ethyl)acetamide (27G):

[0470] The title compound (27G) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of 37E in Example 37 utilizing 27F and 2-((3bS,4aR)-5,5-
difluoro-3-(trifluoromethyl)-3b,4,4a,5-tetrahydro- 1 H-cyclopropa[ 3,4]cyclopenta[ 1,2-c]pyrazol-

162

Peticéo 870250110014, de 01/12/2025, pag. 213/886



WO 2014/134566 PCT/US2014/019663

I-yDacetic acid. 'H NMR (400 MHz, Methanol-d,) 6 8.75 (dd), 7.44 — 7.54 (m), 6.83 — 6.92 (m),
6.68 —6.80 (m), 6.47 — 6.56 (dd), 5.98 (d), 5.16 — 5.24 (m), 3.13 — 3.26 (m), 3.03 — 3.08 (m), 2.45
—2.51 (m), 2.37 (s), 2.11 (s), 1.36 —1.43 (m), 1.05 — 1.15 (m). MS (m/z) 728.0 [M+H]".

Example 28.

Svnthesis of (8)-5-(2-(1-(2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahvdro-1H-

indazol-1-yDacetamido)-2-(3.5-difluorophenyl)ethy])-6-(3-hvdroxy-3-methvylbut-1-yn-1-

yDpyridin-3-yl)-2-fluorobenzamide (28):

[0471] The title compound (28) was prepared according to the method presented for the
synthesis of compound 33F of Example 33 utilizing (3-carbamoyl-4-fluorophenyl)boronic acid
and 2-(3-(difluoromethyl)-4,4,7,7-tetrafluoro-4,5,6,7-tetrahydro-1H-indazol-1-yl)acetic acid. 'H
NMR (400 MHz, cdsod) 6 8.88 (d), 7.55 (d), 7.50 — 7.36 (m), 7.32 (s), 7.23 (dd), 6.94 (d), 6.82
(d), 6.72 — 6.62 (m), 6.40 — 6.31 (m), 5.40 — 5.32 (m), 5.22 (s), 5.06 (s), 4.36 — 4.29 (m), 3.75 —
3.57 (m), 3.14 — 2.98 (m), 2.66 — 2.42 (m), 1.62 (s). MS (m/z) 738.2 [M+H]".

Example 29.
NH,
bis (pinacolato) diboron

NHz  KOAg, PdCL[P(Ph)sl,, “N
O\ Dioxane N

N _ H
Nl /B\
H o 0

Br

29A

Synthesis of 7-(4.4,5.5-tetramethyl-1.3,2-dioxaborolan-2-y1)-1H-indazol-3-amine (29A):
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[0472] To 7-bromo-1H-indazol-3-amine (75 mg, 0.35 mmol) in dioxane (3 mL) was added
bis(pinacolato)diboron (126 mg, 0.5 mmol), and PdCl,[P(Ph)s]> (12 mg, 0.01 mmol). The
reaction mixture sealed and heated to 100 °C for 16h. The reaction was cooled to room
temperature and telescoped to the next reaction. MS (m/z) 260.2 [M+H]".

Synthesis of N-((S)-1-(3-(3-amino-1H-indazol-7-y1)-6-(3-hydroxy-3-methylbut-1-yn-1-
yDpyridin-2-yl)-2-(3,5-difluorophenylethyl)-2-((3bS.4aR)-35.5-difluoro-3-(trifluoromethyl)-

3b.4.4a.5-tetrahydro-1H-cyclopropal3.4]cvclopental 1.2-c]pyrazol-1-yDacetamide (29B):

[0473] The title compound (29) was prepared according to the method presented for the
synthesis of compound 24B of Example 24 utilizing 29A. MS (m/z) 712.4 [M+H]". PLC
retention time 6.02 min (2-98% acetonitrile: water with 0.1% trifluoroacetic acid, 8.5 min

gradient on a Phenomonex Kinetex C18 column).

Example 30.

Svnthesis of 5-(2-((S)-1-(2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethvyl)-3b.4.4a.5-tetrah ydro-

1H-cvclopropal3.4]cyclopenta[1,2-clpyrazol-1-vD)acetamido)-2-(3,5-difluorophenyl)ethy)-6-(3-

hydroxy-3-methylbut-1-yn-1-yD)pyridin-3-yl)-2.3-difluorobenzamide (30):

[0474] The title compound (30) was prepared according to the method presented for the
synthesis of compound 33F of Example 33 utilizing 5-bromo-2,3-difluorobenzamide and 2-
((3bS,4aR)-5,5-difluoro-3-(trifluoromethyl)-3b,4,4a,5-tetrahydro-1H-
cyclopropa[3,4]cyclopenta[1,2-c]pyrazol-1-yl)acetic acid. 'H NMR (400 MHz, cdsod) & 8.80
(d), 7.71- 7.65 (m), 7.60-7.50 (m), 7.49-7.40 (m), 7.25-7.18 (m), 7.17-7.10 (m), 6.79-6.65 (m),
6.43-6.31 (m), 5.33 (m, 1H), 5.03 (s), 4.33-4.30 (m), 3.20-3.00 (m), 2.59-2.45 (m), 1.65-1.55
(m), 1.49-1.37 (m), 1.15-1.04 (m). MS (m/z) 736.1 [M+H]".

Example 31.
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Svnthesis of (8)-N-(1-(3-(3-amino-1-methvl-1H-indazol-7-y1)-6-(3-hydroxy-3-methylbut-1-yn-
1-yDpyridin-2-v1)-2-(3,5-difluorophenyl)ethyl)-2-(3-(difluoromethvl)-4.4.7.7-tetrafluoro-4.5.6,7-
tetrahydro-1H-indazol-1-yDacetamide (31):

[0475] The title compound (31) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 33F of Example 33 utilizing 37A and 2-(3-
(difluoromethyl)-4.,4,7,7-tetrafluoro-4,5,6,7-tetrahydro-1H-indazol- 1-yl)acetic acid. 'H NMR
(400 MHz, cdsod) 6 8.85 (m), 7.87-7.85 (m), 7.70 (d), 7.54-7.46 (d), 7.33 (d), 7.25-7.15 (m),
6.81-6.71 (m), 6.40-6.32 (m), 5.35-5.24 (m), 5.03-4.98 (m), 3.19 (s), 3.08-2.95 (m), 2.61-2.40
(m), 1.64 (s). MS (m/z) 746.2 [M+H]".

Example 32.

Svnthesis of N-((S)-1-(3-(3-amino-1-methvl-1H-indazol-7-y1)-6-(3-hydroxy-3-methylbut-1-yn-
1-yDpyridin-2-v1)-2-(3,5-difluorophenyl)ethyl)-2-((3bS.4aR)-3-(difluoromethyl)-5.5-difluoro-

3b.4.4a.5-tetrahydro-1H-cyclopropal3.4]cvclopental 1.2-c]pyrazol-1-yDacetamide (32):

[0476] The title compound (32) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 33F of Example 33 utilizing 37A. 'H NMR
(400 MHz, cdsod) 6 8.68 (d), 7.89 — 7.79 (m), 7.74 — 7.65 (m), 7.59 — 7.48 (m), 7.29 (d), 7.16 —
7.11 (m), 6.79 — 6.60 (m), 6.39 (d), 6.35 — 6.28 (m), 5.27 — 5.22 (m), 5.06 — 4.95 (m), 4.73 (d),
3.16 (s), 3.13 -3.03 (m), 3.02 - 2.84 (m), 2.50 — 2.39 (m), 1.64 (s), 1.42 — 1.34 (m), 1.03 (s).
MS (m/z) 708.2 [M+H]".
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Example 33.
fe) c\)\ O
methyl NH, /\\S/'S HN’S(
CN  hydrazine A Cl QA
- . N — N
F N DwaP DIEA N
Br Br Br
33A 33B
O\\S/,O
bis (pinacolato)diboron HNT>\
PdCIx(PPhs), N
KOAG N
- - N
] \
Dioxane B.
o 0
33C

PdCL[P(Ph)s],,
dioxane, NaHCO;

33C

TFA

Synthesis of 7-bromo-1-methyl-1H-indazol-3-amine (33A):

[0477] In a microwave vial a solution of 3-bromo-2-fluorobenzonitrile (2g, 10 mmol) ethanol
(10 mL) was treated with methylhydrazine (2.1 mL, 40 mmol), sealed, and heated to 120°C in a
microwave reactor for 35 minutes. The reaction was concentrated in vacuo and the crude
product dissolved with EtOAc (30mL) and washed with water (30 mL), then 2M NaCl (aq, 30
mL). The organics were dried with Na,SO,, filtered, and concentrated. Product was purified by

silica chromatography to give the title compound. MS (m/z) 227.1 [M+H]".
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Synthesis of N-(7-bromo-1-methyl-1H-indazol-3-yl)methanesulfonamide (33B):
[0478] To a stirred solution of 33A (500 mg, 2.21 mmol), 4-Dimethylaminopyridine (13.5 mg,
0.11 mmol), and N,N-diisopropylethylamine (714.6 mg, 5.53 mmol) in DCM (20 ml) was added

dropwise methanesulfonyl chloride (532.0 mg, 4.64 mmol) at 0°C. The reaction was warmed to
RT and stirred for 2h. The reaction was washed with water, dried with Na,SQOy, filtered, and
concentrated. The crude product dissolved with EtOH (10mL) and treated with 8N NaOH (1.65
ml). The reaction mixture was heated at 60°C for 0.5h. The ethanol was removed under
vacuum, pH to ~ 2 with 1.0 HCI then, extracted with EtOAc. The organics were dried with

Na, SOy, filtered, and concentrated. The product was purified by silica chromatography to give
the title compound. MS (m/z) 305.9 [M+H]".

Synthesis of N-(1-methyl-7-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)-1H-indazol-3-

yDmethanesulfonamide (33C):
[0479] To 33B (1.2 g, 3.9 mmol) in dioxane (15 mL) was added bis(pinacolato)diboron (1.9
mg, 5.5 mmol), and PdC1,[P(Ph);], (138 mg, 0.19 mmol). The reaction mixture sealed and

heated to 100 °C for 1h. The reaction was cooled to rt and filtered through Celite using ethyl
acetate to rinse the pad. The collected organic phase was concentrated in vacuo and purified by
silica gel chromatography to give the title compound. MS (m/z) 352.1 [M+H]".

Synthesis of (S)-tert-butyl (2-(3.5-difluorophenyl)-1-(6-(3-hydroxy-3-methylbut-1-yn-1-yl)-3-
(1-methyl-3-(methylsulfonamido)- 1H-indazol-7-yl)pyridin-2-yl)ethyl)carbamate (33D):

[0480] To 14B (250 mg, 0.5 mmol) in dioxane (12 mL) was added N-(1-methyl-7-(4.,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-yl)methanesulfonamide (33C, 253 mg, 0.72
mmol), PACI;[P(Ph);], (35 mg, 0.05 mmol), and ag 1M NaHCO; (1.5 mL, 1.5 mmol). The

reaction mixture sealed and heated in a microwave reactor to 150 °C for 20 min. Upon cooling,
the reaction mixture was diluted with EtOAc and washed with three portions of brine. The
organic layer were dried over Na,SQy, filtered, concentrated in vacuo, and purified by silica gel
column chromatography, eluting with 0-100% EtOAc in hexanes to give the title compound 33D
as a mixture of atropisomers.

Synthesis of (S)-N-(7-(2-(1-amino-2-(3,5-difluorophenyl)ethyl)-6-(3-hydroxy-3-methylbut-1-yn-
1-yDpyridin-3-yl)-1-methyl-1H-indazol-3-yl)methanesulfonamide (33E):

[0481] To a solution of 33D (47 mg, 0.07 mmol) in DCM was added 4M HCl in dioxane (0.7

mL, 2.9 mmol). The reaction mixture was stirred at room temperature for 0.5 hours. Upon
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complete removal of the Boc protecting group, the reaction was concentrated in vacuo to give
the title compound 33E as a mixture of atropisomers.

Synthesis of 2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a.5-tetrahydro-1H-
cyclopropa[3.4]cyclopenta[ 1.2-c]pyrazol-1-y)-N-((S)-2-(3.5-difluorophenyl)-1-(6-(3-hydroxy-
3-methylbut-1-yn-1-y)-3-(1-methyl-3-(methylsulfonamido)- 1 H-indazol-7-yl)pyridin-2-
yhethylacetamide (33F):

[0482] To a solution of 33E (70 mg) in DMA (3 mL) was added triethylamine (0.046 mL,
0.32 mmol), followed by 2-((3bS,4aR)-3-(trifluoromethyl)-5,5-difluoro-3b,4,4a,5-tetrahydro-

1H-cyclopropa[3,4]cyclopenta[1,2-c]pyrazol-1-yl)acetic acid (31 mg, 0.1 mmol) and HATU (46
mg, 0.12 mmol). After stirring for 30 minutes, the reaction mixture was filtered and purified by
reverse phase HPLC to provide the product 33F as a mixture of atropisomers. 'H NMR (400
MHz, cdsod) 6 7.83 (dd), 7.72-7.64 (m), 7.50-7.55 (m), 7.32-7.07 (m), 6.78-6.70 (m), 6.52-6.48
(m), 6.33-6.31 (m), 5.35-5.28 (m), 5.05-4.37 (m), 3.56 (s), 3.21-3.09 (m), 3.00 - 2.90 (m), 2.54-
2.40 (m), 1.64 (s), 1.50 - 1.39 (m), 1.10 - 0.88 (m). MS (m/z) 804.1 [M+H]".

F
F
F F
e
N H
N

b

Example 34.

34

Svnthesis of N-((S)-1-(3-(3-amino-1-methvl-1H-indazol-7-yv])-6-(3-hydroxy-3-methylbut-1-vyn-

1-yDpyridin-2-v1)-2-(3.5-difluorophenvyl)ethyl)-2-(3-(difluoromethvl)-5.5a.6.6a-

tetrahydrocyclopropalglindazol-1(4H)-yDacetamide (34):

[0483] The title compound (34) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 33F of Example 33 utilizing 37A and 2-(3-
(difluoromethyl)-5,5a,6,6a-tetrahydrocyclopropa[g]indazol-1(4H)-yl)acetic acid
(W02013006738). "H NMR (400 MHz, cdsod) 3 7.91 — 7.86 (m), 7.71 (dd), 7.54 (dd), 7.22 —
7.17 (m), 6.87 — 6.69 (m), 6.66 — 6.56 (m), 6.41 — 6.30 (m), 5.35-5.25 (m), 5.08 —4.97 (m), 4.90
-4.71 (m), 4.36 — 4.29 (m), 3.76 — 3.66 (m), 3.65 — 3.57 (m), 3.18 — 3.13 (m), 3.07 (dt), 3.01 —
2.90 (m), 2.75 - 2.64 (m), 2.21 — 2.04 (m), 1.76 — 1.61 (m), 1.10-1.03 (m), 1.00 — 0.90 (m), 0.75-
0.70 (m), 0.69 — 0.62 (m). MS (m/z) 686.2 [M+H]".
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Example 35.
0 Bis(pinacolato)diboron
=\ J:‘ \ KOAc =\
NN HoN NN PdCl,(PCy3)s NN
| - . | H - . | H
= OH = N = N
Br/l/\iﬂ/ HATU, iProaNEt  B' \\j\o HO\EF t\o
O  pwF o OH 0
35A 35B 35C

Svynthesis of 6-bromo-N-(oxetan-3-vl)imidazo[1.2-a]pyridine-8-carboxamide (35B):

[0484] 6-bromoimidazo[1,2-a]pyridine-8-carboxylic acid hydrochloride (235 mg, 0.85 mmol)
and HATU (386.16 mg, 1.02 mmol) were combined in DMF (4 ml) and treated with iPr,NEt
(0.37 ml, 2.12 mmol). 3-Oxetamine hydrochloride (92.31 mg, 0.85 mmol) was added and the
reaction stirred at ambient temperature for 1 h. Water (2 ml) was added and a solid precipitated.
The solids were collected by filtration to provide the desired product. MS (m/z) 296.0 [M+H]".

Synthesis of (8-(oxetan-3-ylcarbamoyl)imidazo[1,2-a]pyridin-6-yl)boronic acid (35C):

[0485] The title compound (35C) was prepared according to the method presented for the

synthesis of 27D in Example 27 utilizing 35B wherein the boronic ester hydrolyzed and the
corresponding boronic acid was isolated. MS (m/z) 262.1 [M+H]".

F F

Svnthesis of 6-(2-((S)-1-(2-((3bS.4aR)-5,5-difluoro-3-(trifluoromethyl)-3b.4.4a.5-tetrahydro-

1H-cvclopropal3.4]cyclopenta[1,2-clpyrazol-1-vD)acetamido)-2-(3,5-difluorophenyl)ethy)-6-(3-

hydroxv-3-methylbut-1-vn-1-yD)pyridin-3-vl)-N-(oxetan-3-yl)imidazo[ 1,2-a]pyridine-§-
carboxamide (35D):

[0486] The title compound (35D) was prepared according to the method presented for the
synthesis of 27G in Example 27 utilizing 14B and 35C. '"H NMR (400 MHz, Methanol-d)
9.15 (d), 8.80 (d), 8.27 (d), 8.11 (d), 7.84 —7.69 (m), 7.65 (dd), 7.53 (dd), 6.89 — 6.64 (m), 6.53
—6.37 (m), 5.34 - 5.13 (m), 4.73 — 4.49 (m), 4.49 — 4.34 (m), 3.96 — 3.58 (m), 3.25 — 3.03 (m),
2.59 —2.36 (m), 1.51 — 1.29 (m), 1.18 — 0.95 (m). MS (m/z) 796.2 [M+H]".

Example 36.
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Svnthesis of (4-fluoro-1H-pyrrolo[2.3-b]pvridin-5-yl)boronic acid (36B):

[0487]

In a microwave vessel, 5-bromo-4-fluoro-1H-pyrrolo[2,3-b]pyridine (100 mg, 0.47

mmol) was combined with bis(pinacolato)diboron (177 mg, 0.7 mmol), KOAc (91 mg, 0.93

mmol), and PdCl»(PCys3), (34 mg) in dioxane (4.5 ml). Argon was bubbled into the reaction

solution for 15 min. The reaction was heated in a microwave reactor at 155 °C for 15 min. After

cooling to ambient temperature, the reaction was partitioned between EtOAc and water. The

organics were separated, dried, and removed in vacuo to provide the title compound. MS (m/7)

181.1 [M+H]".

Svynthesis of 2-((3bS.4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-

cyclopropal3.4icyclopental 1.2-c]pvrazol-1-v)-N-((S)-2-(3.,5-difluorophenyl)-1-(3-(4-fluoro-1H-

pyrrolo[2.3-b]pyridin-5-v1)-6-(3-hydroxv-3-methylbut-1-vn-1-vD)pyridin-2-yl)ethyl)acetamide

(36C):
[0488]

The title compound (36C) was prepared according to the method presented for the

synthesis of 27G in Example 27 utilizing 14B and 36B. 'H NMR (400 MHz, Methanol-dy) &
8.71 (s), 7.63 (s), 7.53 — 7.42 (m), 6.64 (s), 6.57 (s), 6.32 (s), 3.14 —= 2.97 (m), 2.56 — 2.40 (m),
1.62 (s), 1.42 — 1.34 (m), 1.16 — 1.04 (m). MS (m/z) 715.1 [M+H]".

Example 37.
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O~ /q/
B NH
F. F S F a/l 2

(6] N ¢
y N
HCI HoN (Boc),0 H 37A
ARG N
Br Boc
i NS BT PACI,[P(Cy)slo, NaHCO3
~ )l\ P~ [ 1,4-dioxane, H,O
&N ~ A, 2
S N
37C
21E 378
F
R F F
F
" ] N RF F
| N
A [ N
H ’
HCI, 1,4-dioxane ~ HCIH:N FF H{O N
- o) F F \[f
0 aui—
NH
N~ .
S N HATU, DIEA, DMF

Pd(dppf)Cl,, Cul, TEA, THF

37F

Synthesis of 1-methyl-7-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)-1H-indazol-3-amine
(37A):

[0489] The title compound (37A) was prepared according to the method presented for the
synthesis of compound 39B of Example 39 utilizing 33A. MS (m/z) 274.2 [M+H]".
Synthesis of (S)-tert-butyl (1-(5-bromo-2-(methylthio)pyrimidin-4-yl)-2-(3,5-

difluorophenyl)ethyl)carbamate (37B):
[0490] To compound 21E (310 mg, 0.78 mmol) in dichloromethane (3 ml) was added
triethylamine (217 pL, 1.56 mmol) and di-tert-butyldicarbonate (170 mg, 0.78 mmol). The

mixture was stirred for one hour at ambient temperature then concentrated in vacuo.

[0491] The residue was purified by silica gel chromatography to afford the title compound
(37B). MS (m/z) 459.86 [M+H]".

Synthesis of (S)-tert-butyl (1-(5-(3-amino-1-methyl-1H-indazol-7-yl)-2-(methylthio)pyrimidin-
4-y1)-2-(3.5-difluorophenyl)ethyl)carbamate (37C):
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[0492] The title compound (37C) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 21G of Example 21 utilizing compound 37B
and 37A. MS (m/z) 526.81 [M+H]".

Synthesis of (S)-7-(4-(1-amino-2-(3,5-difluorophenyl)ethyl)-2-(methylthio)pyrimidin-5-y)-1-
methyl-1H-indazol-3-amine hydrochloride (37D):

[0493] Compound 37C (78 mg, 0.15 mmol) was dissolved in 2 mL of 1,4-dioxane and cooled

to 0 °C. To it was added 4N HCl/1,4-dioxane (2 mL). The reaction mixture was stirred at room
temperature for 7 hours. The solvent was removed and dried to afford the title compound 37D as
a mixture of atropisomers. MS (m/z) 427.01 [M+H]".

Synthesis of (S)-N-(1-(5-(3-amino-1-methyl-1H-indazol-7-yl)-2-(methylthio)pyrimidin-4-yl)-2-
(3.5-difluorophenyl)ethyl)-2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro- 1H-
indazol-1-ylacetamide (37E):

[0494] A mixture of 2-(3-(difluoromethyl)-4,4,7,7-tetrafluoro-4,5,6,7-tetrahydro-1H-indazol-
I-yl)acetic acid (44 mg, 0.14 mmol), compound 37D (69 mg, 0.15 mmol) and HATU (68 mg,

0.18 mmol) in 1.5 mL of DMF was cooled to 0 °C. To it was added N,N-diisopropylethylamine
(0.1 mL, 0.6 mmol). The reaction mixture was allowed to stir at 0 °C for 5 minutes then
partitioned between EtOAc and 5% aqueous LiCl solution. The organic layer was separated,
washed with brine and concentrated. The residue was purified by reverse phase HPLC) to
afford the title product 37E as a mixture of atropisomers. MS (m/z) 710.95 [M+H]".

Synthesis of (S)-N-(1-(5-(3-amino-1-methyl-1H-indazol-7-yl)-2-(3-hydroxy-3-methylbut-1-yn-
1-yDpyrimidin-4-yl)-2-(3.5-difluorophenylethyl)-2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-
4.5.6.7-tetrahydro-1H-indazol- 1-yl)acetamide (37F):

[0495] The title compound (37F) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 21H of Example 21 utilizing compound 37E
and 2-methylbut-3-yn-2-ol. 'H NMR (400 MHz, Methanol-d4) 6 9.01 (d), 8.69 (d), 7.88 — 7.78
(m), 7.70 = 7.41 (m), 7.40 — 7.28 (m), 7.10 (dt), 6.96 — 6.52 (m), 6.35 (d), 5.41 - 5.23 (m), 5.15 -
5.05 (m), 5.04 —4.91 (m), 3.45-3.47 (m), 3.20 (s), 3.13 —2.83 (m), 2.62 — 2.35 (m), 1.62 (s). MS
(m/z) 747.03 [M+H]+.

Example 38.
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Synthesis of 2-((3bS.4aR)-3-(difluoromethyl)-5.5-difluoro-3b.4.4a.5-tetrahydro-1H-
cyclopropa[3.4]cyclopenta[ 1.2-c]pyrazol-1-y)-N-((S)-2-(3.5-difluorophenyl)-1-(6-(3-hydroxy-
3-methylbut-1-yn-1-y)-3-(5-methyl-3-0x0-2,3-dihydro-[1.2.4]triazolo[4.3-a]pyridin-6-
yDpyridin-2-yl)ethyl)acetamide (38):

[0496] The title compound (38) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of 27G in Example 27 utilizing 27F and 2-((3bS,4aR)-3-
(difluoromethyl)-5,5-difluoro-3b,4,4a,5-tetrahydro-1H-cyclopropa[3,4]cyclopenta[ 1,2-
c]pyrazol-1-yl)acetic acid. HPLC retention time 6.48 min and 6.58 min corresponding to each
atropisomer (2-98% acetonitrile: water with 0.1% trifluoroacetic acid, 8.5 min gradient on a

Phenomonex Kinetex C18 column 4.6 x 100 mm). MS (m/z) 710.1 [M+H]".

Example 39.
Oy s
N

O\\S//O bis (pinacolato) diboron HN

HN”"™  KOAc, PdCL[P(Ph);],, N

Dioxane Y

QA (o]
/N B

(0] O/ \O

Br
39A 39B

Svnthesis of N-(7-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-vl)benzo[d]isoxazol-3-

yDmethanesulfonamide (39B):

[0497] To 39A (prepared similarly to 33B of example 33 utilizing 7-bromobenzo[d]isoxazol-
3-amine instead of 7-bromo-1-methyl-1H-indazol-3-amine) (87 mg, 0.3 mmol) in dioxane (3
mL) was added bis(pinacolato)diboron ( 107mg, 0.4 mmol), and PdCL;[P(Ph)s], (21 mg, 0.03
mmol). The reaction mixture sealed and heated to 100 °C for 16h. The reaction was cooled to

room temperature and telescoped to the next reaction. MS (m/z) 260.2 [M+H]".
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Svnthesis of 2-((3bS.,4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-
cyclopropal3.4icyclopental1.2-c]pvyrazol-1-v1)-N-((S)-2-(3,5-difluorophenyl)-1-(6-(3-hydroxy-

3-methylbut-1-yn-1-v1)-3-(3-(methvlsulfonamido)benzo[d]isoxazol-7-yl)pyridin-2-
yDethylacetamide (39C):

[0498] The title compound (39C) was prepared according to the method presented for the
synthesis of compound 33F of Example 33 utilizing 39B and 2-((3bS,4aR)-5,5-difluoro-3-
(trifluoromethyl)-3b,4,4a,5-tetrahydro-1H-cyclopropa[3,4]cyclopenta[ 1,2-c]pyrazol-1-yl)acetic
acid. MS (m/z) 791.1 [M+H]". HPLC retention time 7.25 min (2-98% acetonitrile: water with

0.1% trifluoroacetic acid, 8.5 min gradient on a Phenomonex Kinetex C18 column).

Example 40.

Svynthesis of (8)-2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-vyI)-
N-(2-(3,5-difluorophenyl)-1-(2-(3-hydroxvy-3-methylbut-1-vn-1-v1)-5-(1-methvyl-3-

(methylsulfonamido)-1H-indazol-7-yl)pyrimidin-4-yDethyl)acetamide (40):

[0499] The title compound (40) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 37F of Example 37 utilizing compound 37B
and N-(1-methyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-
yl)methanesulfonamide (compound 33C). 'H NMR (400 MHz, Methanol-d,): 6 8.73 (d), 7.90
(ddd), 7.48-7.40 (m), 7.25 (dd), 7.18 (dd), 7.04 — 6.53 (m), 6.44 — 6.25 (m), 5.42-5.38 (m), 5.09
—4.88 (m), 3.41 (s), 3.19 (s), 3.14-2.90 (m), 2.63 — 2.20 (m), 1.64 (d). MS (m/z) 824.90 [M+H]"

Example 41
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Svnthesis of 2-((3bS.,4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-
cyclopropal3.4icyclopental1.2-c]pvrazol-1-v1)-N-((S)-2-(3.5-difluorophenvyl)-1-(2-(3-hydroxy-

3-methylbut-1-yn-1-y1)-5-(1-methvl-3-(methylsulfonamido)-1H-indazol-7-yD)pyrimidin-4-

yDethylacetamide (41):

[0500] The title compound (41) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 23B of Example 23 utilizing compound 22A
and N-(1-methyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-
yl)methanesulfonamide (33C). 'H NMR (400 MHz, Methanol-dy) ¢ 9.12 — 8.90 (m), 8.73 (dd),
7.90 (dd), 7.42 (d), 7.24 (t), 7.17 (t), 6.87 — 6.68 (m), 6.61 (t), 6.37 (dd), 5.47-5.35 (m), 5.02 (q),
4.85 — 4.46 (m), 3.40 (d), 3.19 (d), 3.12 (dd), 3.07-2.83 (m), 2.62-2.33 (m) 1.64 (d), 1.48-
1.31(m), 1.16-0.95 (m). MS (m/z) 804.85 [M+H]".

Example 42.

Svynthesis of (8)-2-(3-(difluoromethyl)-4.4.7.7-tetrafluoro-4.5.6.7-tetrahydro-1H-indazol-1-vyI)-
N-(2-(3,5-difluorophenyl)-1-(6-(3-hydroxvy-3-methylbut-1-vn-1-v1)-3-(1-methvyl-3-

(methylsulfonamido)-1H-indazol-7-yl)pyridin-2-yDethyl)acetamide (42):

[0501] The title compound (42) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 33F of Example 33 utilizing 2-(3-

(difluoromethyl)-4.,4,7,7-tetrafluoro-4,5,6,7-tetrahydro-1H-indazol- 1-yl)acetic acid. 'H NMR
(400 MHz, cdsod) 6 8.80 (d), 7.82 (d), 7.75 - 7.69 (m), 7.59 — 7.51 (m), 7.40-7.20 (m), 7.19-
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7.05 (m), 6.80 (d), 6.60-6.52 (m), 6.30 (d), 5.08 — 4.97 (m), 4.90 —4.71 (m), 3.34 (s), 3.25-3.00
(m), 2.90-2.75 (m), 2.76 — 2.64 (m), 2.25 — 2.00 (m, 5H), 1.64 (s). MS (m/z) 824.2 [M+H]".
Example 43.

Svnthesis of 2-(3-(difluoromethvl)-5.5a.6.6a-tetrahydrocvclopropalglindazol-1(4H)-y1)-N-((S)-
2-(3.5-difluorophenvyl)-1-(6-(3-hvdroxvy-3-methylbut-1-yn-1-yv1)-3-(1-methyl-3-

(methylsulfonamido)-1H-indazol-7-yl)pyridin-2-yDethyl)acetamide (43):

[0502] The title compound (43) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 33F of Example 33 utilizing 20C and 2-(3-
(difluoromethyl)-5,5a,6,6a-tetrahydrocyclopropa[g]indazol-1(4H)-yl)acetic acid. 'H NMR (400
MHz, cdsod) 6 7.80 (d), 7.45 (d), 7.51 (d), 7.25-7.20 (m, 1H), 6.80-6.52 (m), 6.45 (d), 5.35-
5.25 (m), 5.08 —4.97 (m), 4.90 —4.71 (m), 3.34 (s), 3.25-3.02 (m), 2.98 — 2.64 (m,), 2.75-2.35
(m), 2.25 - 2.00 (m), 1.80 — 1.70 (m), 1.64 (d), 1.00 — 0.90 (m), 0.65 — 0.58 (m). MS (m/z) 764.2

[M+H]".
Example 44.
CFs ¢ .
AP
C1” > NH,
pyridine, DCE

Svynthesis of 2-((3bS.4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-
cyclopropal3.4icyclopental 1.2-c]pvrazol-1-v)-N-((S)-2-(3.5-difluorophenyl)-1-(6-(3-hydroxy-

3-methylbut-1-yn-1-v1)-3-(1-methvyl-3-(sulfamovlamino)- 1H-indazol-7-v)pvridin-2-
yDethylacetamide (44):
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[0503] To a stirred solution of 25 (31 mg, 0.04 mmol) and pyridine (0.024 mL, 0.03 mmol) in
dichloroethane (0.5 mL) was added a solution of sulfamoyl chloride (12 mg, 0.1 mmol) in
dichloroethane (~0.2 mL). The reaction was heated at 60°C for 1h. Upon cooling, the reaction
mixture was concentrated in vacuo, diluted with EtOAc and washed with water then 1 M HCI.
The organic layer was dried over Na,SQOy, filtered, concentrated in vacuo, and purified by
reverse phase HPLC to provide the title compound 44 as a mixture of atropisomers. 'H NMR
(400 MHz, cdsod) 6 8.86 — 6.25 (m, 8H), 5.38 — 4.97 (m, 1H), 4.85 — 4.73 (m, 2H), 3.26 — 3.06
(m, 1H), 3.04 - 2.90 (m, 2H), 2.63 —2.37 (m, 2H), 1.69 — 1.56 (m, 6H), 1.52 — 1.32 (m, 1H),
1.19 - 0.98 (m, 1H). MS (m/z) 805.1 [M+H]".

Example 45.
. o
/Q/ phthalic acid /q/
toluene 1). CHACH,l, Cs,CO%, DMF _
N
Br N . Br / 2). EtOH, hydrazine hydrate
HN~N HN~N

o

45A 458

PdCl,(PPhs),
MeOH, Dioxane, K,CO5, water

Synthesis of 2-(7-bromo-1H-indazol-3-vyl)isoindoline-1,3-dione (45B):
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[0504] To 7-bromo-1H-indazol-3-amine (45A, 1.2 g, 5.5 mmol) in toluene (30 mL) was added
phthalic acid (990 mg, 6.0 mmol). The flask was fitted with a Dean-Stark trap and the reaction
mixture was stirred for 12 hours at 180 °C. The reaction was allowed to cool, the solids were
filtered oft and used with no further purification to provide the title compound. MS (m/z) 343.1
[M+H]".

Synthesis of 7-bromo-1-ethyl-1H-indazol-3-amine (45C):

[0505] To 45B (100 mg, 0.3 mmol) in DMF (2 mL) was added Cs,CO; (95.2 mg, 0.3 mmol)

and iodoethane (0.028 ml, 0.35 mmol). The reaction mixture was stirred for 10 minutes. The
reaction mixture was diluted with EtOAc and brine, extracted 2X with EtOAc, organic layer
dried over sodium sulfate, and concentrated. To the crude mixture was added EtOH (2 ml) and
hydrazine hydrate (1 ml) the reaction mixture was stirred for 30 minutes. The mixture was
concentrated and purified by flash column chromatography to provide the title compound. MS
(m/z) 240.1 [M+H]".

Synthesis of 1-ethyl-7-(4.4.5,5-tetramethyl-1,3.2-dioxaborolan-2-yl)-1H-indazol-3-amine (45D):
[0506] To 45C (80 mg, 0.3 mmol) in dioxane (5 mL) was added bis(pinacolato)diboron (84.6
mg, 0.3 mmol), potassium acetate (32.7 mg, 0.3 mmol), and Pd(PCy3),Cl, (12.3 mg, 0.02

mmol). The reaction mixture was heated in the microwave for 30 minutes at 150 °C. The
reaction was cooled and the solids were filtered off. The mixture was concentrated and purified
by flash column chromatography to provide the title compound. MS (m/z) 288.2 [M+H]".
Synthesis of (S)-tert-butyl (1-(3-(3-amino-1-ethyl-1H-indazol-7-yl)-6-(3-hydroxy-3-methylbut-
1-yn-1-yDpyridin-2-y1)-2-(3.5-difluorophenyl)ethyl)carbamate (45E):

[0507] To 45D (40 mg, 0.1 mmol) in dioxane (4 mL) and MeOH (0.75 ml) was added 14B (69
mg, 0.1 mmol), 2M K>COs3 (0.4 ml), LiCl (17.7 mg, 0.4 mmol) and Pd(PPh3),Cl, (4.9 mg, 0.007

mmol). The reaction mixture was heated in the microwave for 30 minutes at 150 °C. The
reaction was cooled, diluted with EtOAc and brine, and extracted 2X EtOAc. The organic layer
was dried over sodium sulfate, concentrated and purified by flash column chromatography to
provide the title compound as a mixture of atropisomers. MS (m/z) 576.0 [M+H]".

Synthesis of (S)-4-(5-(3-amino-1-ethyl-1H-indazol-7-y1)-6-(1 -amino-2-(3,5-
difluorophenylethyl)pyridin-2-yl)-2-methylbut-3-yn-2-ol (45F):

[0508] The title compound (45F) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 19F of Example 19 utilizing 45E. MS (m/z)
476.1 [M+H]".
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Svnthesis of N-((S)-1-(3-(3-amino-1-ethyl-1H-indazol-7-v])-6-(3-hydroxy-3-methylbut-1-yn-1-
yl)pyridin-2-v1)-2-(3,5-difluorophenvl)ethyl)-2-({(3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-

3b.4.4a.5-tetrahydro-1H-cyclopropal3.4]cyclopental 1.2-c]pyrazol-1-yDacetamide (45G):

[0509] The title compound (45G) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 10A of Example 10 utilizing 45F and 2-
((3bS,4aR)-5,5-difluoro-3-(trifluoromethyl)-3b,4,4a,5-tetrahydro-1H-
cyclopropa[3,4]cyclopenta[1,2-c]pyrazol-1-yl)acetic acid. 'H NMR 'H NMR (400 MHz,
Methanol-dy) & 8.67 (d), 7.87 — 7.75 (m), 7.71 (d), 7.59 — 7.50 (m), 7.26 — 7.19 (m), 7.18 — 7.12
(m), 7.12 = 7.04 (m), 6.76 — 6.63 (m), 6.60 (d), 6.47 — 6.41 (m), 6.27 (d), 5.11 —5.01 (m), 4.81
(d), 4.72 (d), 3.67 — 3.55 (m), 3.51 — 3.43 (m), 3.39 — 3.24 (m), 3.15 - 3.10 (m), 3.09 — 2.84 (m),
2.56 —2.40 (m), 1.64 (s), 1.45 - 1.33 (m), 1.31 — 1.25 (m), 1.14 — 1.03 (m), 0.87 (dt).MS (m/z)
740.2 [M+H]".

Example 46.

Svnthesis of N-((S)-1-(3-(3-amino-1H-indazol-5-v1)-6-(3-hvdroxv-3-methylbut-1-yn-1-
yl)pyridin-2-v1)-2-(3,5-difluorophenvl)ethyl)-2-({(3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-

3b.4.4a.5-tetrahydro-1H-cyclopropa[3.4]cvclopental 1.2-c]pyrazol-1-yDacetamide (46):

[0510] The title compound (46) was prepared according to the method presented for the
synthesis of compound 33F of Example 33 utilizing 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-indazol-3-amine and 2-((3bS,4aR)-5,5-difluoro-3-(trifluoromethyl)-3b.4,4a,5-
tetrahydro-1H-cyclopropa[3.4]cyclopenta[ 1,2-c]pyrazol-1-yl)acetic acid. 'H NMR (400 MHz,
cdsod) 6 8.99 (d), 7.62 — 7.54 (m),7.51 — 7.40 (m), 7.33 (d), 6.72 — 6.62 (m), 6.29 — 6.22 (m),
5.53-5.43 (m,), 4.92 (d), 3.03 (d), 2.60 — 2.45 (m), 1.63 (s), 1.48 — 1.37 (m), 1.16 — 1.04 (m).
MS (m/z) 712.1 [M+H]".

Example 47.
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Svynthesis of 2-((3bS.4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-
cyclopropal3.4icyclopental1.2-c]pvyrazol-1-v1)-N-((S)-2-(3,5-difluorophenyl)-1-(6-(3-hydroxy-
3-methylbut-1-yn-1-v1)-3-(1-methyl-3-(1-methvl-1H-imidazole-4-sulfonamido)-1H-indazol-7-

yDpyridin-2-yl)ethyl)acetamide (47):
[0511] To a solution of N-((S)-1-(3-(3-amino-1-methyl-1H-indazol-7-yl)-6-(3-hydroxy-3-
methylbut-1-yn-1-yl)pyridin-2-yl)-2-(3,5-difluorophenyl)ethyl)-2-((3bS,4aR)-5,5-difluoro-3-

(trifluoromethyl)-3b,4,4a,5-tetrahydro-1H-cyclopropa[3,4]cyclopenta[ 1,2-c]pyrazol-1-
yDacetamide (25, 10 mg, 0.014 mmol) in dichloromethane (0.2 mL) was added pyridine (6.6 pL,
0.083 mmol), followed by 1-methyl-1H-imidazole-4-sulfonyl chloride (3.7 mg, 0.021 mmol).
After stirring for 1 h, the reaction mixture was concentrated and purified by reverse phase HPLC
to provide the title product as a mixture of atropisomers. 'H NMR (400 MHz, Methanol-d)
7.75 (dd), 7.71 = 7.63 (m), 7.57 - 7.48 (m), 7.30 (s), 7.14 — 7.03 (m), 6.79 — 6.70 (m), 6.66 —
6.55 (m), 6.38 — 6.26 (m), 5.25 (dd), 4.96 (dd), 4.87 —4.72 (m), 3.67 (s), 3.46 (s), 3.27 (s), 3.25 —
3.18 (m), 3.09 — 3.02 (m), 3.00 — 2.87 (m), 2.58 — 2.43 (m), 1.64 (s), 1.64 (s), 1.50 — 1.37 (m),
1.16 — 1.06 (m). MS (m/z) 870.10 [M+H]".

Example 48.

Svynthesis of 2-((3bS.4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-
cyclopropal3.4icyclopental 1.2-c]pvrazol-1-v)-N-((S)-2-(3.5-difluorophenyl)-1-(6-(3-hydroxy-
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3-methylbut-1-yn-1-v1)-3-(1-methvyl-3-(1-methvl-1H-pyrazole-4-sulfonamido)-1H-indazol-7-

yDpyridin-2-yDethyDacetamide (48):

[0512] The title compound (48) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound (47) of Example 47 utilizing 1-methyl-1H-
pyrazole-4-sulfonyl chloride. 'H NMR (400 MHz, Methanol-dy) ¢ 7.95 (s), 7.77 — 7.66 (m),
7.61 (s), 7.57 - 7.48 (m), 7.24 — 7.18 (m), 7.17 — 7.10 (m), 7.07 (dd), 6.78 — 6.68 (m), 6.63 (dd),
6.60 — 6.50 (m), 6.40 — 6.26 (m), 5.26 (dd), 5.02 (dd), 4.88 — 4.71 (m), 3.83 (s), 3.60 (s), 3.29 (s),
3.27-3.21 (m), 3.09 — 3.01 (m), 3.00 — 2.87 (m), 2.58 — 2.39 (m), 1.64 (s), 1.49 — 1.36 (m), 1.16
—1.04 (m). MS (m/z) 870.03 [M+H]".

Example 49.

Svnthesis of 2-((3bS.,4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-
cyclopropal3.4icyclopental1.2-c]pvyrazol-1-v1)-N-((S)-2-(3,5-difluorophenyl)-1-(6-(3-hydroxy-

3-methylbut-1-yn-1-y1)-3-(1-methvl-3-(1H-pyrazole-4-sulfonamido)-1H-indazol-7-yl)pyridin-2-

yDethylacetamide (49):

[0513] The title compound (49) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound (47) of Example 47 utilizing 1H-pyrazole-4-
sulfonyl chloride. 'H NMR (400 MHz, Methanol-dy) § 8.74 (d), 8.60 (q), 7.91 (s), 7.83 (s), 7.76
—7.63 (m), 7.57 — 7.47 (m), 7.21 (dd), 7.13 (dd), 7.03 (dd), 6.79 — 6.68 (m), 6.61 — 6.50 (m),
6.46 (dd), 6.38 — 6.25 (m), 5.34 — 5.22 (m), 5.05 — 4.94 (m), 4.87 — 4.78 (m), 3.28 (s), 3.26 —
3.16 (m), 3.15 - 3.07 (m), 3.00 — 2.90 (m), 2.58 — 2.43 (m), 1.64 (s), 1.64 — 1.64 (m), 1.49 — 1.37
(m), 1.17 — 1.07 (m). MS (m/z) 856.03 [M+H]".

Example 50.
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Svnthesis of N-((S)-1-(3-(3-(3-cyclopropvlureido)-1-methyl- 1H-indazol-7-v1)-6-(3-hydroxvy-3-
methylbut-1-yn-1-yDpyridin-2-y1)-2-(3.5-difluorophenvl)ethyl)-2-((3bS.,4aR)-5.5-difluoro-3-

(trifluoromethvl)-3b.4.4a.5-tetrahydro-1H-cvyclopropal3.4]cyclopental 1.2-c]pyrazol-1-

ylacetamide (50):
[0514] To a solution of N-((S)-1-(3-(3-amino-1-methyl-1H-indazol-7-yl)-6-(3-hydroxy-3-
methylbut-1-yn-1-yl)pyridin-2-yl)-2-(3,5-difluorophenyl)ethyl)-2-((3bS,4aR)-5,5-difluoro-3-

(trifluoromethyl)-3b,4,4a,5-tetrahydro-1H-cyclopropa[3,4]cyclopenta[ 1,2-c]pyrazol-1-
yDacetamide (25, 10 mg, 0.014 mmol) and DIPEA (3.5 pL, 0.021 mmol) in dichloromethane
(0.1 mL) was added triphosgene (4.5 mg, 0.015 mmol). After stirring for 1 minute
cyclopropylamine (3.5 nL, 0.055 mmol) was added. After stirring for 15 minutes, the reaction
mixture was concentrated and purified by reverse phase HPLC to provide the title product as a
mixture of atropisomers. 'H NMR (400 MHz, Methanol-dy4) ¢ 7.87 (m), 7.68 (dd), 7.53 (dd),
7.23 (dd), 7.13 (dd), 7.02 (dd), 6.77 — 6.68 (m), 6.63 — 6.54 (m), 6.49 (dd), 6.38 — 6.32 (m), 6.32
—6.25 (m), 5.25 (dd), 5.01 (t), 4.79 (t), 3.26 (s), 3.25 - 3.19 (m), 3.14 — 3.04 (m), 3.00 — 2.89
(m), 2.73 - 2.64 (m), 2.56 — 2.41 (m), 1.64 (s), 1.64 (s), 1.49 - 1.36 (m), 1.17 — 1.04 (m), 0.81 —
0.71 (m), 0.61 — 0.51 (m). MS (m/z) 809.12 [M+H]".

Example 51.

Svnthesis of N-(7-(2-((S)-1-(2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a.5-tetrahydro-

1H-cvclopropal3.4]cyclopenta[1,2-clpyrazol-1-vD)acetamido)-2-(3,5-difluorophenyl)ethyD)-6-(3-
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hydroxv-3-methylbut-1-vn-1-y)pyridin-3-vl)-1-methyl-1H-indazol-3-vl)-4-methylpiperazine-1-

carboxamide (51):

[0515] The title compound (51) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound (50) of Example 50 utilizing 1-
methylpiperazine. 'H NMR (400 MHz, Methanol-d4) 6 7.79 — 7.66 (m), 7.54 (dd), 7.23 (dd),
7.16 (dd), 7.09 (dd), 6.78 — 6.68 (m), 6.66 — 6.57 (m), 6.43 — 6.36 (m), 6.36 — 6.28 (m), 5.29
(dd), 5.02 (dd), 4.85 —4.71 (m), 4.39 (s), 3.67 — 3.45 (m), 3.27 — 3.22 (m), 3.14 — 3.06 (m), 3.03
—2.89 (m), 2.58 — 2.41 (m), 1.65 (s), 1.64 (s), 1.49 - 1.36 (m), 1.17 — 1.10 (m), 1.10 — 1.04 (m).
MS (m/z) 852.11 [M+H]".

Example 52.

Svnthesis of N-(7-(2-((S)-1-(2-((3bS.4aR)-5.5-difluoro-3-(trifluoromethyl)-3b.4.4a.5-tetrahydro-

1H-cvclopropal3.4]cyclopenta[1,2-clpyrazol-1-vD)acetamido)-2-(3,5-difluorophenyl)ethy)-6-(3-

hydroxv-3-methylbut-1-vn-1-yl)pyridin-3-vl)-1-methyl-1H-indazol-3-yl)morpholine-4-

carboxamide (52):

[0516] The title compound (52) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound (50) of Example 50 utilizing morpholine. 'H
NMR (400 MHz, Methanol-ds) & 7.77 — 7.66 (m), 7.54 (dd), 7.22 (dd), 7.15 (dd), 7.08 (dd), 6.77
—6.69 (m), 6.66 — 6.60 (m), 6.58 (dd), 6.42 — 6.36 (m), 6.36 — 6.29 (m), 5.32 (dd), 5.03 (dd),
4.85-4.79 (m), 4.79 —4.71 (m), 3.74 (dd), 3.61 — 3.53 (m), 3.27 — 3.20 (m), 3.15 - 3.07 (m),
3.02 (s), 3.00 - 2.90 (m), 2.58 — 2.41 (m), 1.65 (s), 1.64 (s), 1.49 — 1.35 (m), 1.16 — 1.10 (m),
1.10 — 1.04 (m). MS (m/z) 839.13 [M+H]".

Example 53.
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Svnthesis of 2-((3bS.,4aR)-5,5-difluoro-3-(trifluoromethvl)-3b.4.4a.5-tetrahvdro-1H-
cyclopropal3.4]cyclopenta[1.2-c]pvrazol-1-v)-N-((S)-2-(3,5-difluorophenyl)-1-(3-(3-((N-

ethylsulfamoyl)amino)-1-methyl-1H-indazol-7-v1)-6-(3-hydroxv-3-methylbut-1-yn-1-vD)pyridin-
2-vDethvl)acetamide (53):

[0517] The title compound (53) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound (44) of Example 44 utilizing ethyl
sulfamoylchloride. 'H NMR (400 MHz, Methanol-d,) 6 8.84 — 8.74 (m), 7.95 — 7.85 (m), 7.69
(dd), 7.54 (dd), 7.23 (dd), 7.15 (dd), 7.09 (dd), 6.79 — 6.69 (m), 6.66 — 6.56 (m), 6.39 — 6.34 (m),
6.34 - 6.26 (m), 5.35 - 5.25 (m), 5.07 — 4.98 (m), 4.86 —4.71 (m), 3.23 (m), 3.15 - 3.02 (m),
3.00 (s), 2.98 — 2.88 (m), 2.58 — 2.40 (m), 1.65 (s), 1.64 (s), 1.49 — 1.36 (m), 1.12 (t), 1.10 - 1.02
(m). MS (m/z) 833.14 [M+H]".

Example 54.

Svnthesis of 2-((3bS.4aR)-3-(difluoromethvl)-5.5-difluoro-3b.4,4a,5-tetrahydro-1H-

cyclopropal3.4icyclopental1.2-c]pvyrazol-1-v1)-N-((S)-2-(3,5-difluorophenyl)-1-(6-(3-hydroxy-

3-methylbut-1-yn-1-yv1)-3-(1-methyl-3-(sulfamovylamino)- 1H-indazol-7-vl)pvridin-2-

yDethylacetamide (54):

[0518] The title compound (54) was prepared as a mixture of atropisomers according to the

method presented for the synthesis of compound 44 of Example 44 utilizing and 2-((3bS,4aR)-3-

(difluoromethyl)-5,5-difluoro-3b,4,4a,5-tetrahydro-1H-cyclopropa[3,4]cyclopenta[ 1,2-

c]pyrazol-1-yl)acetic acid. 'H NMR (400 MHz, cdsod) 6 8.75 (d), 8.01 —7.93 (m), 7.72 — 7.63
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(m), 7.53 (dd), 7.28 — 7.05 (m), 6.87 — 6.51 (m), 6.34 (m), 5.35-5.25 (m), 5.07 — 4.96 (m), 4.80 —
4.65 (m), 3.33 (s), 3.24 — 2.88 (m), 2.53 — 2.38 (m), 1.64 (d), 1.45 - 1.32 (m), 1.13 — 0.99 (m).
MS (m/z) 787.1 [M+H]".

Example 55.
¢ NH,
\,N
N\
.B.
o 0
PdCI5(PCys),
19C Dioxane, NaHCO3, water

Synthesis of (S)-tert-butyl (1-(3-(3-amino-4-chloro-1-methyl-1H-indazol-7-yl)-6-(3-hydroxy-3-
methylbut-1-yn-1-yDpyridin-2-y1)-2-(3.5-difluorophenyl)ethyl)carbamate (S5A):

[0519] To 19C (1.5 g, 4.8 mmol) in dioxane (100 mL) was added 14B (1.6 g, 3.2 mmol), IN
sodium bicarbonate (8.4 ml, §.4 mmol), and PdCl,(PCys), (238 mg, 0.3 mmol). The reaction

mixture was stirred for 30 minutes at 125 °C. The reaction was cooled, diluted with EtOAc and
brine. The mixture was extracted 2X with EtOAc, the organic layer was dried over sodium
sulfate, was concentrated and purified by flash column chromatography to provide the title
compound as a mixture of atropisomers. MS (m/z) 596.7 [M+H]".

Synthesis of (S)-4-(6-(1-amino-2-(3.5-difluorophenyl)ethyl)-5-(3-amino-4-chloro-1-methyl-1H-
indazol-7-yD)pyridin-2-y)-2-methylbut-3-yn-2-ol (85B):

[0520] The title compound (55B) was prepared as a mixture of atropisomers according to the
method presented for the synthesis of compound 19F o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>