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TABLE 37

Example 'H-NMR

13 ‘H-NMR(DMSO-dg & 7.92(1H, d, Jx7.0Hz), 7.69(2H, d, J=1.9Hz), 7.65(2H,

d, 1=8.3Hz), 739(1H, dd, 1=8.3, 23Hz), 6.57(1H, d, Ju7.4Hz), 4.81(1H, d,
T=14.8Hz), 4.67(1H, d, J=14.8Hz), 3.98(1H, dd, J=13.4, 3.7Hz), 3.53(1H, dd,
1=13.4, 2.8Hz), 1.29(3H, d, J=6.5Hz).

14 'H-NMR(DMSO-dg) & 7.69(1H, ), 7.66(1H, d, J=8.3Hz), 7.42(1H, dd, J=19,
8.3Hz), T2A1H, 4, J=1.4Hz), 7.24-7.14(3H, m), 6.94-6.84(2H, m), 6.02(1H, 4,
1=7.4Hz), 4.87(1H, d, F<14.8Hz), 4.64—4.56(1H, m), 4.52(1H, d, J=14.8Hz),
3.97(1H, dd, J=134, 4.2Hz), 3.36(1H, d, J=13.4Hz), 2.90-2.80(2H, m).10958225.16

15 H-NMR(DMSO-dg) & 7.65(1H, d, I=7.4k2), 7.35(1H, d, J=8.3Hz), 7.31-7.22
(3H, m), 7.15(1H, d, J=2.3Hz), 6.92(1H, dd, 1=8.3, 2.3Hz), 6.89-6.82(2H, m),
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6.24(1H, d, §=7.4H7), S.68(1H, br 2), 481(1H, d, }=15.3Hz), 4.35-4.22(2H,
m), 3.91(1H, dd, J=13.7, 2.6Hz). -
1H- NMR(DMS0-d,) &: 7.90(1H, d, §=7.43k), 7.70(1H, d, J=1.9Hz), 7.66(1H,
d, J=8.3Hz), 7.41(1R, dd, J=8.3, 2.3Hz), 6.5%(1H, d, }=7.4Hz), 4.98(1H, d,
J=14.8Hz), 4.51-4.40(1H, m), 44501, 4, I=14.8Hkz), 4.07-3.97(1H, m), 3.54
(1H, 4, J=13.9Hz), 1.55-1.42(2H, m), 1.19-0.86(H, m), 0.74(3H, 1, J=7.2Hz).
'H-NMR(DMSO-dg) 8: 7.72(1H, d, J=19Hz), 7.64(2H, dd, J=1.7, 3.9i1z), 7.41
(14, da, J=8.3, 1.9Hz), 6.16(3H, d, J=7.5Hz), 4.82(1H, d, J=14.7Hz), 4.59
(1H, d, J=14.7Hz), 3.96(2H, d, J=10.9Hz), 3.66(1H, 4, J=12.4Hz), 1.82-1.79
(1H, m), 0.73(3H, d, J=5.4Hz), 0.65(3H, d, J=6.8HEz). :

H-NMR(DMSO-dg) 8: 7.72(1H, d, J=7.1Hz), 2.66(1H, d, J2.0Hz2), 7.60(1H,

d, J=8.2Hz), 7.37(1H, dd, }=8.2, 2.0Hz), 6.44(1H, 4, J=7.1Hz), 4.80(zH, 5),
424(2H, 5), 1.25(6H, 5).

L NMR(DMSO-d,) &: 7.67(1H, d, Ja2.2Hz), 7.66-1.63(1H, m), 7.64(1H, d, I=
8.4Hz), 7.38(1H, dd, J=8.4, 2.2Hz), 6.38(1H, 4, J=1.742), 4.72(2H, 1), 3.67
(2H, 5), 2.03-1.58(8H,m).

TH NMR(DMSO-d,) 6; 12.44(1H, 5), 7.81QH, d, J=7.7Hz), 7.72(1H, 4, J=15
Hz), 7.64(1H, d, 1=8.3Hz), 7.42(1H, dd, Ir83, 1.7Hz), 6.15(1H, d, J=7.7FLz),

4.73(2H, 5), 3.80(2H, 5), 1.92~1.69(4H, m), 1.64~1 4431, m), 1.41-1.08(3H, m).

H.NMR(CDCl,) 6: 11.70(1H, 5), 7.66(1H, d, J=8.3Hz), 7.58(1H, d, J=7.4Hz),
755(1H, d, J=1.947), 727(1H, dd, }=8.3, 1.9Hz), 6.20(1H, d, I=7.4Hz),
5.43-5 37(1H, m), 493(1H, d, J=14.882), 4.34(1H, d, J=14.3Hz), 4.19(1H, dd,
J=134, 4.2Hz), 3.87(1H, dd, J=13.4, 1L.4Hz), 349(3H, 5).

B,
TH-NMR(DMSO-dg) b: 13.85(1H, br ), 11.75(1H, br 5), 7.63-7.57(3H, m), 7.29

(1H, 4d, =8.3, 19Hz), 6.18(1H, &, I=7.4Hz), S24(1H, br s), 4.2(11, d, J=
14.8Hz), 4.51(1H, d, J=14.8Hz), 4.14(1H, &, 1=132, 4.4tkz), 3.93(1H, dd, J=
12.5, 1.9Hz).

1H-NMR(DMSO-dg) 9: 7.68(1H, d, J=22Hz), 7.6(1H, d, I=8.4Hz), 7.38(1H,
dd, J=8.3, 2.0Hz), 6.58(1H, 5), 4.7X2H 5), 447(2H, 3), 425-4.23(2H, m),
3.73-3.70(2H, m), 3.31(3H, 5).

111 NMR(DMSO-d¢) 5: 7.69(1H, d, J=19Hz), 7.63(1H, 4, J=8.3Hz), 7.39(1H,
dd, J=8.3, 1.9Hz), 6.12(1H, s, 4.83(1H, d, J=15.1Hz), 4.62(1H, d, J=16.2
Hz), 4.03-3.98(2H, m), 3.68(2H, 1, J=5.7Hz), 297(3H, ), 2903, 5).
VH.NMR(DMSO-d) &: 7.73(1H, 4, J=7.1Hz), 7.70(1H, d, }=1.8Hz), 7.64(1H,
d, J=8.1Hz), 7.41(1H, dd, J=8.1, 1.88z), 7.25-710(6H, m), 6.45(1H, d, }=7.1
Hz), 5.14(1H, d, J=15.4Hz), 430-4.30(2H, m), 419-4.10(2H, m), 3.00(1H, dd,
$=13.7, 4.4Hz), 2.87(1H, dd, J=13.7, 8.1Hz).

H-NMR(DMSO-dg) 8: 7.88(1H, d, J=7.1Hz), Z71(1H, 4, J=2.1Hz), 7.63(1H,
4, 1=8.2Hz), 7.41(1H, dd, 1=8.2, 2.1Hz), 6.52(1H, 4, J=7.1Hz), S.0%(IH, 4,

3-15.2Hz), 4.42(1H, d, J=15.2Hz), 4.33(2H, 5), 3.88-3.77(1H, m), 1.70-1.12(6H,

m), 0.82(3H, 1, J=6.7Hz).

HNMR(DMSO-dg) 8: 11.70(1H, br 1), Z.64{1H, d, J=8.3Hz), 7.57-7.49(2H, m),

724(1H, d, 1=6.5Hz), 6.15(1H, d, I=7.48k), 5.60(1H, 5), 5.00(1H, d, }=153Hz),
422-4.13(1H, m), 4.22(1H, d, J=15.3Hz), 3.68(1H, d, }=13.9Hz), 2.91

(3H, s), 2.61(3H, s).

1H-NMR(DMSO-d,) &: 7.66(1H, d, J=19Hz), 7.63(1H, 4, }=8.3Hz), 7.54(1H,
d, I=7.4Hz), 7.36(1H, dd, 1=8.3, 1.9Hz), 6.14(1H, d, J=7.48z), 5.22(1H, 5),
471(1H, d, J=14 8Hz), 4.64(1H, d, J=148Hz), 432-4.23(1H, m), 3.96(1H, dd,
3=13.2, 4.4Hz), 3.60(1H, dd, J=13.2, 1.4H2), 3.53-3.42(2H, m).
TH-NMR(DMSO-d,) &: 1202(1H, br 5), 7.67(¥, d, J=1.9Hz), 7.62(1H, d, J=
8.3Hz), 7.62(1H, d, J=7.4Hz), 7.37(1H, 4, J=8.3, 19Hz), 615(1H, d, J=74
Hz), 4.85(1H, d, J=15.3Hz), 4.55-4.46(1H, m), 450(1H, d, J=153Hz), 3.98
(1H, dd, J=13.4, 4.6Hz), 3.57(1H, dd, 1=134, 1.4Hz), 3.47-3.36(2H, m), 3.12
(3H, s).

{H-NMR(DMSO-dy) 8: 7.69(1H, d, J=15Hz), 7.63(1H, d, J=8.7Hz), 7.38(1H,
ad, J=8.3, 1.9Hz), 6.23(1H, s), 4.72(2H, 3), 421-4.19(2H, m), 3.76(2H, 5),
3.68-3.66(2H, m), 2.02(3H, s).

'H-NMR(DMSO-dg) 5: 7.67(1H, d, J=1817), 7.62(1H, d, Je8.4112), 7.36(1H,
dd, 3=8.3, 2.0Hz), 6.32(1H, s), 4.78(2H, 3), 4 T1I(2H, 5), 4.27-425(2H, m),
3.68-3.66(2H, m), 3.08(3H, s). )
IH-NMR(DMSO-d) &: 7.72(1H, 4, J=7.2Hz), 7.68(1H, d, I=1.9H2), 7.63(1H,
d, J=8.3Hz), 7.38(1H, dd, J=8.3, 1.9Hz), 6.3X(1H, d, }=7.2Hz), 4.80(1H, d,
J=14.8Hz), 4.68(1H, d, J=14.8Hz), 4.55-4.47(1H, w), 4.00(1H, &d, }=13.9, 4.2

Hz), 3.68-3.55(1H, m), 3.20-3.10(1H, m), 3.00-291(1H, m), 293(3H, ), 2.10-1.99(2H, m).

1. NMR(DMSO-d,) &: 7.80(1H, d, J=7.15kz), 7.70(1H, d, J=1.8Hz), 7.66(1H,
4, J=8.4Hz), 7.41(1H, dd, =8.4, 1.8Hz), 6.46(1H, d, J=7.1Hz), 4.84(1H, d,
J=14.THz), 4.62(1H, d, J=14.7Hz), 8574 47(1H, m), 4.02(1H, &, }=13.8, 3.5
Hz), 3.65-3.55(1H, m), 2.29-221(2H, m), 1.96{3H, 5), 1.88-1.76(2H, m).
'H-NMR(DMSO-d,) 9: 7.69(1H, d, J=2.0Hz), 7.6X1H, d, J=8.2Hz), 7.39(1H,
dd, J=8.2, 2.0Hz), 6.56(1H, s), 4.7K2H, 3), 439-431(2H, m), 387(3H, 5),
373-3.65(2H, m).

1 NMR(DMSO-dg) 8: 7.68(1H, d, J=19Hz), 7.63(1H, d, =8.4Hz), 7.38(1H,

dd, J=B.4, 1.9Hz), 6.70(1H, s), 4.72(2H, 5), 421-4.13(2H, m), 3.69-3.61(2H, m),

2573H, 3).
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'H-NMR(CDCL,) 6: 7.46(1H, d, J=8.0Hz), 7.43(1H, d, 1=2.0Hz), 720(18, dd,
3=8.0, 2.0Hz), 6.25(1H, 5), 4.71(2H, 5), 4.244.4(2H, m), 3.67-3.59(2H, m), 356
(2H, ), 2.88(1H, scpt, I=6.5Hz), 1.25(6H, d, J=6.5Hz).

IH-NMR(DMSO-dg) &: 12.48(1H, br 3), 7.69(1H, d, J=22Hz), 76X1H, d, J=
82Hz), 738(1H, dd, J=8.2, 2.2Hz), 6.28(1H, 5), 4.76(ZH, 5), 47121, 5),
430-4.18(2H, m), 3.73-3.63(2H, m), 343(1H, sept, J=7.0Hz), 1.31(6H, d, J=
10Hz).

'H-NMR(DMSO-dy) &: 7.68(1H, d, J=1.8Hz), 7.63(1H, d, J=8.4Hz), 7.38(1H,

dd, J=8.4, 2.0Hz), 6.69(1H, 5), 4.73(2H, 5), 4.52(2H, 5), 4.324.22(2H, m),
3.79-3.58(3H, m), 1.14(7H, d, J=6.2Hz).

'H-NMR(DMSO-dg) &: 7.69(1H, 5), 7.66(1H, d, J=8.8Hz), 74(TH, d, J8.8

Hz), 6.66(1H, 5), 4.75(2H, 5), 4.54(2H, 5), 428(2H, 5}, 3.75(2H, 5), 3.24(2H, 4, I=
6.2Hz), 1.93-1.75(1H, m), 0.8(6H, d, J=7.3Hz).

*H-NMR(DMSO-d4) 8: 7.67(1H, d, J=1.5Hz), 7.63(1H, d, J=82Hz), 7.38(1H,

dd, J=8.2, 1.5Hz), 635(1H, s), 5.71-5.62(1H, m), 485-4.7600H, m), 4. 76(1H, d, .

J=155Hz), 4.69%(1H, d, J=15.5Hz), 4.31~4.23(2H, m), 3.71-3.6X2H, m), 1.34
(3H, d, J=6.2Hz).

'H-NMR(CDCl,) d: 8.25(1H, t, J=5.6Hz), 7.51-745(1H, m), 7.2-727GH, m),
7.27-7.21(2H, m), 7.16-7.10(1H, m), 6.98(1H, dd, J=8.1, 2.1Hkz), 5.47(2H, ),
5.03(2H, s), 4.37—4.30(2H, m), 3.73-3.63(2H, m).

*H-NMR(DMSO-d,) 6: 7.86(1H, d, J=7.2Hz), 7.44(2H, dd, J=8.8, 5.64z), 7.21
(2H, 1, J=8.8Hz), 6:60(1H, d, J=7.2Hz), 4.73(2H, 5), 4.35(2H, 1, J=5.3Hz),
375(2H, 1, 3=5.8Hz).

1H-NMR(DMSO-d) 8: 7.86(1H, d, J=6.8Hz), 7.48(1H, 5), 741-T3%(3H, m),
658(1H, d, J=6.8Hz), 4.75(2H, 5),.4.36(2H, t, J=5.6Hz), 3.77(2H, ¢, J=5.6

Hz).
'H-NMR(DMSO-d) &: 7.91(1H, d, J=7.0Hz), 7.42-7.30(5H, m), 6.67(1H, d, J=
7.0Hz), 4.75(2H, s), 4.38(211, t, 7-5. SHz), 3.76(2H, 1, I=5.8Hz).
'H-NMR(DMSO-d,) 8: 7.89(1H, d, J=701kz), 7.44-7.42(4H, m), 6.64(1H, d, J=
2.0Hz), 4.74(2H, s), 4.37(2H, t, TesS. 6Hz), 3.76(2H, t, J=5.8Hz).
'H-NMR(DMSO-dg) &: 7.67(3H, d, J=1.9Hz), 7.63(1H, d, J=8.3Hz), 7.37{2H,
dd, 1=8.3, 19Hz), 6.24(1H, 5), 4.73(2H, 5), 430-4.23(2H, m), 3.72-3.66(2H, m),
3.13(1H, sept, J=6.5Hz), 1.17%(7H, d, }=6.5Hz).
'H-NMR(DMSO-d,,) &: 12.42(1H, br 5), 7.68(1H, d, J=2.1Hz), 7.63(1H, d, J=
83Hz), 7.38(1H, dd, J=8.3, 2.1Hz), 6.57(1H, 5), 4.73(2H, 5), 4.08-3.98(2H, m),
3.71-3.61(2H, m), 3.38-3.28(1H, m), 1.10{6H, d, J=7.0Hz).
'H-NMR(DMSO-d,) &: 9.77(1H, s), 7.69(1H, d, J=2.1Hz), 7.64(IH, d, J=8.1
Hz), 7.39(1H, dd, J=8.1, 2.1Hz), 6.84(1H, 5), 4.75(2H, s), 4.66~4.58(2H, m),
3.77-3.68(2H, m).
*H-NMR(DMSO-dy) &: 7.67-7.64(2H, m), 7.59~7.44(5H, m), 7.37(1H, dd, J=79,
1.4Hz), 6.54(1H, s}, 4.75(2H, s), 4.164.14(2H, m), 3.72-3.63(2H, m).
*H-NMR(DMSO-d,) 8 7.87(1H, d, J=7.0Hz), 7.29-T.08(5H, m), 6.61(1H, 4, J=
7.0Hz), 4.34(2H, t, J=5 8Hz), 3.78(2H, t, }=5.8Hz), 3.53(2H, 1, }=7.242),
2.62(2H, t, 1=7.9Hz), 1.93-1.82(2H, m).
'H-NMR(DMSO-d) &: 7.86(1H, d, J=7.0Hz), 7.58-7.52(1H, m), Z.44(1H, t, J=
7.2Hz), 7.23(1H, v, J=7.9Hz), 6.58(1H, d, J=7.0Hz), 4.80(2H, 5), 4.36(2H, 1,
J=5.6Hz). 3.80Q2H, 1, J=5.6Hz).
'H-NMR(DMSO-d) : 7.79(1H, d, J=7.0Hz), 7.32-7.16(5H, m), 6.52(1H, 4, J=
7.0Hz), 4.25(2H, 1, J=5.8Hz), 3.75-3.67(4H, m), 2.90(2H, 1, Ju7.4Hz).
'H-NMR(DMSO-dg) 6: 12.37(1H, br s), 7.68(1H, d, J=2.1Hz), 7.63(1H, d, J=
83Hz), 738(1H, dd, J=8.3, 2.1Hz), 6.27(\H, 5), 5.75(1H, d, J=4.6Hz}, 4.72
{2H, s), 4.41-4.30(2H, m), 4.29-4.17(11L, m), 3.65(2H, t, J=5.3z), 1.95-1.83
(1H, m), 0.87(6H, dd, J=10.0, 6.7Hz).
*H-NMR(DMSO-d,) 8: 7.68(1H, d, J=1.9Hz), 7.64(1H, 4, J=8.1Hz), 7.39(1H,
dd, J=8.1, 1.9Hz), 6.56(1H, s), 4.75(2H, s), 4.38-4.31(2H, m), 3.76-3.69(2H, m),
2.64(2H, 4, J=7.0Hz), 1.93-1.80(1H, m), 0.91(9H, d, J=6.5Hz).
"H-NMR(DMSO-d,) 8: 12.35(CH, s), 8.31(1H, s), 8.05(1H, 5), 7.67(1H, d, }=2.0
Hz), 7.62(1H, 4, J=8.3Hz), 7.37(1H, dd, J=8.3, 2.0Hz), 6.25(1H, 5), 4.72(2H,
5), 4.25-4.17(2H, m), 3.71-3.64(2H, m).
*H-NMR(DMSO-d,) b: 12.34(1H, br s), 8.86-8.77(1H, m), 7.67(1H, d, Ja2.3Hz),
7.62(1H, d, J=8.3Hz), 736(1H, dd, J=8.3, 2.3Hz), 6.22(1H, 5), 4.72(2H, 3),
4.20-4.12(2H, m), 3.70-3.62(2H, m), 2.74(3H, d, J=4.6Hz).
'IE-NMR(DMSO-d,) 6: 7.93(1H, d, J=7.0Hz), 7.60(1H, t, J=798k), 7.48(1H,
dd, J=10.2, 1.9Hz), 7.27(1H, d, J=8.3kz), 6.58(1H, d, J=7.0Hz), £.76(2H, 3),
4.41(2H, 1, J=5.6Hz), 3.79(2H, 1, J=5.6Hz).
*H-NMR(DMSO-ds) b: 12.44(1H, br 5), 793(2H, d, J=7.4Hz), 7.7%1H, 1, J=7.4
Hz), 7.71-1.58(4H, m), 7.38(1H, dd, J=8.3, 1.9Hz), 6.22(1H, s), 4.73(2H, s),
4.07-3.97(2H, m), 3.68-3.60(2H, m).
"H-NMR(DMSO-dg) 8: 12.39(1H, 3), 7.68(111, d, J=19Hz), 763(H, d, J=8.3
Hz), 7.38(1H, dd, J=8.3, 1.9Hz), 6.63(1H, s), 4.73(2H, s), 4.15-4.06(2H, m),
3.70-3.61(2H, m), 2.98(2H, q, I=7.1Hz), 105(3H. ¢, J=7.1Hz).
'H-NMR(DMSO-d,) &: 12.19(1H, s), 7.65(1H, d, J=2.1Hz), T.62(1H, d, }=83
Hz), 7.36(1H, dd, J=8.3, 2.1Hz), 6.10(1H, 5), 4.71(2H, 5), 4. 14—4.07(28 ),
3.70-3.63(2H, m), 2.26(3H, s).
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74
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83
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'H-NMR(DMSO-dy) 6: 12.32(1H,br v), 7.68(1H, d, J=1.9Hz), 7.62(1H, 4, I=
8.1Hz), 7.38(1H, dd, J=8.1, 1.9Hz), 6.11(1H, 3), 4.53(1H, 4, J=153Hz), 4.60
(1H, 4, 1=15.3Hz), 4.08-3.98(1H, m), 3.95-3.85(1H, m), 3.72-3.64(2H, m),
3.58-3.47(1H, m), 3.36-3.18(3H, m), 1.55-0.72(1H, m), 1.13(3H, t, J=7.0Hz),
106(3H, t, J=7.0kz).

'H-NMR(DMSO-do) &: 7.68(1H, s}, 7.62(1H, 3, J=8.3Hz), 7.38(1H], d, J=8.3
Hz), 6.25-6.19(1H, m), 4.90-4.54(2H, m), 4.14~3.89(2H, m), 3.87-3.62(3H, m),
2.86-2.71(2H, m), 1:18-1.08(7H, m). )
1H-NMR{DMSO-d,) &: 12.31(iH], br ), 7.68(1H, s), 7.62(1H, d, J=8.1Hz), 7.38
(14, d, 3=8.1Hz), 6.12-6.08(1H, m), 4.89-4.54(2H, m), 4.09-3.87(2H, m},
373-3.62(2H, m), 3.52-3.15(2H, m), 2.96-285(3H, m), 1.16-1.02(3H, m).
H-NMR(DMSO-d,) &: 11.94(1H, 5), 7.62(11, dd, J=7.9, 1.9Hz), 7.56{(1H, d, J=
7.4Hz), 742-7.40(2H, m), 6.13(1H, 4, J=7.4Hz), 4.6%(2H, 5), 4.20-4.15(2H, m),
3.72-3.672H, m).

*H-NMR(DMSO-dy) b: 791(1H, d, | %7 2Hz), 748-7.35(4H, m), 6.65(1H, d, J=
7.2Hz), 4.82(2H, 5), 4. 422K, t, T=5.8H2), 3.80(2M, t, J=58Hz).
*H-NMR(DMSO-d,) & 7.89(1H, 4, 3~7.0Hz), 7.56(1H, ¢, }=1.9Hz), 7.48(2H, d,
I=1.9Hz), 6.64(1H, d, J=7.0Hz), 4.74(2H, 5), 4.39(2H, 1, J=5.6Hz), 3.79(2H,

t, J=5.600z).

H-NMR(DMSO-d,) 6: 7.68(1H, d, J=2.0Hz), 7.64(1H, d, 1=8.2Hz), 7.38(1H,
dd, J=8.2, 20Hz), 6.69(1H, 5), 4.76(2H, 3), £.58-4. SI(2H, m), 3.75-3.67(2H, m),
141(94, s)

H-NMR(DMSO-dp) &: 7.20(1H, d, J=1.9Hz), 7.64(1H, d, J=8.3Hz), 7.40(H,
dd, J=8.3, 1.9Hz), 6.74(1H, 5), 4.83-4.64(3H, m), 4.61-4, AS(2H, m), 3.73-3.63
(2H, m), 0.91(9H, s).

YH-NMR(DMSO-dy) & 8.07(1H, d, 3=72Hz), 7.41-7.24(6H, m), 6.77(1H, d, §=
7.2Hz), 3.97(2H, 5), 3.193H, 5).

'H-NMR(DMSO-d,) &: 8.14(1H, d, J=7.2Hz), 7.38(1H, ¢, J=6Hz), 7.32(2H, 4, -
J=8.4Hz), 7.25(2H, d, }=8.4Hz), T.02(1H, d, J=6Hz), 6.84(1H, d, J=7.2Hz),
3.82(2H, 1, J=THz), 2.65(2H, 1, 1=7.8Hz), 1.9-2.1(2H, m).

H-NMR(DMSO-d,) & 8.08(1H, d, J=7.2Hz), 7.2-7.5(5R, m), 6.98(1H, d, J=
6.3Hz), 6.73(1H, 4, J=7.2Hz), 3.85(2H, t, J=THz), 2.76{2H, ¢, J=1.3HE),
19-2.1(2H, m).

1H-NMR(DMSO-dg) &: 12.14(1H, br s), 7.90(1H, d, }=7.4Hz), 7.69(1H, d, J=
1.9Hz), 7.64(1H, d, J=8_3Hz), 738(1H, dd, J=8.3, 1.9Hz), 6.78(1H, s), 6.49
(1H, d, I=7.4Hz), 49421, 5), 2.203H, 3).

1H-NMR(DMSO-dg) &: 7.92(1H, d, J=7.0Hz), 7.47(1H, 4, 1=2.3Hz), 7.33(1H,
dd, J=3.6, 2.3Hz), 7.14(1H, d, J=8.6Hz), 6.69(1H, d, J=7.0Hz), 4.67(2H, s),
4.37(2H, t, 3=5.8Hz), 3.85(3H, s), 3.74(2H, t, J=5.8Hz).

'H-NMR(DMSO-d,) 8: 8.04(1H, d, J=7.0Hz), 7.41-7.21(6H, m), 6.76(1H, d, J=
T0Hz), 3.41(3H, 5), 292-2.79(4H, m).

'H-NMR(DMSO-d,) &: 7.68(1H, d, J=2.0Hz), 7.63(1H, d, J=8.0Hz), 7.38(1H,
dd, 3=8.0, 2.0Hz), 629(1H, s), 4.7H2H, s), 4.26(2H, 8), 4.14(2H, ¢, J=5.4Hz),
3.71(24, 1, J=5.4Hz).

'H-NMR(DMSO-dy) &: 8.13(1H, d, J=7.4Hz), 7.37(1H, d, J=6.3Hz), 7.32-7.25
(2H, m), 7.23-7.16(2H, m), 7.01(1H, d, J=5.3Hz), 6.83(1H, d, J=7.4Hz), 3.82
(2H, t, J=7.0Hz), 2.66(2H, 1, 5=7.98z), 1.98(2H, u, J=1.9, 7.0Hz).
'H-NMR(DMSO-d,) b: 8.18(1H, d, J=7.0Hz), 7.36(1H, s), 7.32-7.10(5H, m),
6.99(1H, d, J=7.0Hz), 3.37(3H, ), 2.71(2H, t, J=7.7Hz), 2.62(2H, 1, J=7.4

Hz), 1.87(2H, 1, J=7.7, 7.4Hz).

*H-NMR(DMSO-dg) b: 12.26(1H, s), 808(1H, d, J=7.9Hz), 769(1H, d, J=»19
Hz), 7.62(1H, d, J=8.3Hz), 7.37(1H, dd, J=8.3, 1.9Hz), 6.70(1H, s), 6.49(1H, d,
J=7.9Hz), 4.9(2H, 5), 3.13(1H, sept, $=6.5Hz), 1.19(6H, d, J=6.5Hz).
*H-NMR(DMSO-dy) &: 7.96(1H, d, J=7.4Hz), 7.51(1H, d, J=2.3Hz), 7.49(1H,
d, J=7.9Hz), 7.23(1H, dd, J=8.3, 1.9Hz), 7.15(1H, d, J=6.0Hz), 6.74(1H, d,
J=6.5Hz), 6.46(11L, d, I=7.4Hz), 3.76(2H, t, }=6.7Hz), 2.65(2H, 1, J=7.4Hz),
2.00-1.93(2H, m).

'H-NMR(DMSO-dy) 6: 7.90(1H, d, J=7.4Hz), 7.32-7.34(1H, m), 7.31(2H, d, I=
1.9Hz), 7.15(1H, d, J=6.0Hz), 6.74(1H, d, J=65Hz), 6.49(1H, d, J=7.4Hz),
3.76(2H, t, J=6.7Hz), 2.66(2H1, t, J=7.7Hz), 201~1.93(2H, m).
'H-NMR(DMSO-d,) & 7.66(1H, d, Y=2.38iz), 7.63(1H, d, J=8.3H), 7.36-7. 20
(6H, m), 6.22(1H, 5), 3.34(2H, ), 4.70(2H, 5), 4.05-3.97(4H, m), 3.59-3.552H, m).
TH-NMR(DMSO-dg) &: 12.44(1H, 8), 7.66-7.61(2H, m), 7.34-7.13(11H, m), 6.22
(14, 5), 5.11(2H, dd, J=18.1, 12.5Hz), 4.66(2H, dd, J=18.1, 14.8Hz), 4.50(1H, 1,
1=1.THz), 4.20-4.10(1H, m), 4.09-3.97(1H, m), 3.54-3.26(3H, m), 3.09(1H, dd,
J=13.4, 7.4Hz).

'H-NMR(DMSO-d,) &: 7.66(1H, &, J=2.1Hz), 7.63(1H, d, }=8.3Hz), 7.36(1H,
dd, J=83, 2.1Hz), 6.13(1H, 5), 485(1H, ), 4.72(2H, 5), 4.202H, 1, J=5.3Hz),
3.66-3.64(4H, m), 2.76(2H, t, J=6.5Hz).

'H-NMR(DMSO-d,) &: 7.98(1H, d, l=7.9Hz), 7.71-7.68(1H, m), 7.63(1H, d, J=
831iz), 7.40~7.35(1H, m), 6.73(1H, 3), 6.47(1H, d, J=7.9Hz), 4.95(2H, s),
257-2.52(2H, m), 1.61-1.48(2H, m), 0.94(3H, 1, }=7.2Hz).
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H NMR(DMSO'dg) &: 8.00(1H, d, J=7.5Hz), T.69(1H, d, }=1.9Hk), 7.63(1H,

d, 1=8 3Hz), 7.38(1H, dd, J=8.3, 1.9Hz), 6.75(1H, s), 6.55-6.49(1H, m), 4.97
(21, 5), 2.62(3H, q, 1=7.2Hz), L16(3H, t, 1=7.2Hz).

H-NMR(DMSO-dy) &: 7.99(1H, d, J«7.7Hz), 7.3(1H, d, 3=22Hz), 7.64(1H,

d, J=8.3Hz), 7.38(1H, dd, J=8.3, 2.2Hz), 6.94(1H, £), 6.51(1H, 4, I=7.7Hz),
5.54(1H, br ), 4.95(2H, 5), 4.43(2H, d, J=4.0kz).

'H-NMR(DMSO-dg) 3: 7.96(1H, d, J=7.98z), 7.69(1H, d, J=1.9Hz), 7.63(1H,

4, $+8.3Hz), 7.37(1H, dd, J=8.3; 1.9Hz), 6.74(1H, 5), 6.49(1H, d, }=7.9Hz),
495(2H, 5), 2.46(2H, d, J=7.0H2), 191-1.77(14, m), 091(6H, d, J=6.5Hz).
'H-NMR(CDCl,) &: 8.42(1H, d, J=7.0Hz), 7.65(1H, d, 3=6.5Hz), 7.50(1H, 5),
7.45-7.43(4H, m), 7.31(1H, 4, J=7.4Hz), 5.08(2H, 5).

1H-NMR(DMSO-d,) : 8.76(1H, d, 3=8.1Hz), 7.92(1H, brs), 7.731H s), 7.63
(1, d, 1=8.4Hz), 7.3-75(1H, m), 6.5(1H, 4, J=8.1Hiz), 5.05QH, s), 3.84(3H, s).
SH.NMR(DMSO-dg) : 8.42(1H, 4, Ja7.28z), 7.72-7.61(2H, m), 7.49-7.42(2H,
m), 7.37(1H, d, J=6.4Ez), 7.30(1H, d, 1=7.2FKz), 5 06(2H, 5).
HNMR(DMS0-d,) &: 8 48(1H, d; 36 5Hz), 7.7(1H, d, J=6.5Hz), 7.49(1H,
dd, Ja7.4, 1.4Hz), 74318, 4, J=7.4Hz), 741(1H, d, J~6.5Hz), 7.36(11L, dd,
J=7.4, 1.4Hz), 7.30(1H, dd, J=7.9, 7.9¢iz), 3.95(2H, 1, J=7.2Hz), 284(2H, dd,
3<5.3, 7.9Hz), 2.05-1.98(2H, m).

1 NMR{DMSO-d,) &: 8.58(1H, d, Ju7.4Hz), 7.68(1H, dd, Ja7.0, 1.9Hz),
7.49-737(3H; m), 7.29(1H, 5, S.13(2H, 5), 3.27(1H, &, I=6.5Hz), 1.26(6H, d, I=6.5Hz).
'H-NMRDMSO-de) b: 8.76(1H, d, J=7.9Hz), 7.91(1H, 5), 751(1H, 5), 7.43-734
(3H, m), 6.511H, d, J=7.9Hz), 5.07(2H, 5), 3.84(3H, ).

H-NMR(DMSO-dg) &: 8.50(1H, d, J=7.0kz), 7.72(1H, &, J=6.0Hz), 7.46(1H,

4, J=7.0Hz), 7.45(1H, d, J=6.0Hz), 7.33-728(2H, m), 7.25-7.19(1H, m), 3.95
(2H, t, 3=7.4H2), 2.82(2H, td, J=7 4, 19Hz), 2001 91(2H, m).
TH-NMR(DMSO-dg) 6: 7.76(1H, 8, J=7.95z), 7.53(1H, 5), 7.43-7.34(36, m),
724(1H, 5}, 6.61(1H, d, J=7.9Hz), 498(2H, 5), 3.06(3H, 5), 3.01(3H, 5).
1H-NMR(DMSO-d) 6: 9.04(1H, d, J=8.1Hz), 7.94(1H, 5), 7.S1(1H, s), 7.43-7.33
(3H, m), 6.60(1H, d, }=8.1z), S08(2H, 5).

TH-NMR(DMSO-d,) & 11.9X1H, s}, 831(1H, dd, J=7.9, 1.9z), 82(1H, 4, I=
8.8Hz), 7.95(1H, d, }=6.5Hz), 7.81(1H, ddd, J=8.8, 7.0, 1.9Hz), 7.5X(1H, s),
7.48(1H, dd, J=7.9, 7.0Hz), 7.42-7.37(3H, m), 6.93(1H, d, I=6.5Hz), 5.03(2H, ).
'H-NMR(DMSO-dg) 5: 8.52(1H, 5), 747-7.18(H, m), 6.83(1H, d, J=6.08z),
492(2H, s).

SH-NMR(DMSO-dg) 6: 9.28(1H, d, }=7.9Hz), .25(1H, 5), 8.07(1H, s), 7.55(1H,
5), 7.45-7.36(3H, m), 6.54(1H, d, J<7.9Ez), S.08(2H, ).

11 NMR(DMSO-d¢) &: 8.00(1H, d, 1=7.9Hz), 7.49(1H, 5), 7.44-732(3H, m),
6.96(1H, 5), 6.52(1H, d, I=7.9Hz), 5.61-5S0(1H, m), 496(2H, 5), 4.45(2H, d, J=4.2Fiz).
IH-NMR(DMSO-d,) 6: 8.23(1H, 4, J=7.9Hz), 7.49(1H, s), 7.41-734(3H, m),
6.94(1H, 5), 6.56(1H, d, J=7.9Hz), 5.68(1H, 5), 5.01(2H, 5}, 4.83(1H, d, I=6.5
Hz), 1.44(3H, d, J=6.5Hz).

1H.NMR(DMSO-dg) &: 8.78(1H, d, J=8 3Hz), B.16(1H, 5), 7.54(1H, 5), 7.48-7.32
(3H, m), 6.47(1H, d, J=7.9Hz), 5.07(2H, s), 2.50(3H, 5).

TH NMR(DMSO-dg) &: 8.13(1H, 5), 795(1H, d, I=7.4Hz), 7.52(1H, 5), 7.45~7.30
(3H, m), 6.54(1H, d, J-7.4Hz), 4.95(24, 5).

1H- NMR(DMSO-09 : 11.62(1H, 5), 8OS(IH, 5), 7.47-7.28(4H, m), 4.70C2H, 5),
4.22-4.13(2H, m), 3.76-3.67(26, m).

VH-NMR(DMSO-dg) &: 8.85(TH, ), 7.45-7.28(4H, m), 7.21(1H, d, J=6.5

Hz), 7.12(1H, d, J=6.0Hz), 4.99(2H, 5), 3.50(3H, 5).

H.NMR(DMSO-dg) 8: 11.92(1H, &), 8.3X1H, 6), Z.46(1H, 5), 7.43-7.31(4H, m),
5.28-5.22(1H, m), 5.02(1H, d, J=15.3Hz), 4.54(1H, d, J=153Hz), 4.38-4.20(2H, m).
H-NMR(DMSO-d,) 8: 12.22(1H, s), 8.21(1H, dd, }=8.3, 1.4Hz), 7.78(1H, &, Jm
8.8Hz), 7.71(iH, ddd, 1-8.3, 7.4, 1.9Hz), 7.50(1H, s}, 7.45-7.35(3H, m), 7.30
(1H, 1, J=7.4Hz), 4.80(2H, 5), 4.50-4.42(2H, m), 3.86-3.77(2H, m).
TH-NMR(DMSO-d,) &: 848(1H, 5), 787(1H, 1, J=1.6Hz), 7.72(1H, d&, J=7.4,
1.6Hz), 7.52-7.24(TH, m), T00(1H, d, J=6.0Hz), 5.00(2H, s).
1H-NMR(DMSO-d,) &: 8.47(1H, 8), 780(2H, d, J=8.4Hz), 7.3-7.6(7H, m), 7.02
(1H, &, J=6Hz), 5.01(2H, 5).

H-NMR(DMSO-dg) b: 823(1H, s), 7.3-7.6(8H, m), T26(1H, d, J-6Hi2), 698
(1H, d, J=6Hz), 5.00(s, 2H).

H.NMR(DMSO-d,) 8: 9.28(1H, 4), 8.77(1H, 4, J-5 5Hz), 8.73-8.63(2H, m),
793(1H, dd, J=8.1, 5.5Hz), 7.50(1H, 5), 744-7.34(3H, m), 7.24(1H, dd, J=6.6,
1.7Hz), 6.98(1H, dd, J=6.2, 1.7Hz), 501(2H, 5).

H.NMR(DMSO-dy) &: 8.87(2H, d, I=6.8Hz), 8.83(1H, 5), 8.47(2H, d, J=6.8

Hz), 7.50(1H, s), 7.45-7.34(3H, m), 726(1H, d, J=6.4Hz), 6.99(1H, 4, J=6.4
Hz), 5.00(2H, s).

'H-NMR(DMSO-d,) 6: 9.27(1H, ), 8.82(1H, d, J=3.1Hz), 8.65(1H, d, J=7.9Hz), 8.33(1H, 1, J=7.9
Hz), 7.72(1H, 1, J=5.9Hz), 7.52(1H, 5), 1470H, d, J=

6.2Hz), 7.44~7.35(3H, m), T.AI(1H, d, J=6.24z), S.032H, 5).

SH.NMR(CDCl) 6: 7.6%1H, ), 7.67(2H, d, J=7.2Hz), 7.48-7.30(7H, m),
726-7.21(3H, m), 5.99(1H, br 5), 4942H, 5), 2.42(2H, d, J=68Hz), 181-1.63
(SH. m), 1.35-0.89(6H, m).

L4
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TABLE 37-continued

Example 'H-NMR

120

121
122
124

126

127
128

129

130

131

132
133

134
135

136
137

138

139

140
141

142

143

145
146
147

148

149

150

IH-NMR(CDCL,) §: 8.60(1H, ), T.77(1H, 5), 7.50-749(H, m), 7.48(1H, d, J=6.0
Hz), 7.43-1.35(4H, m), 7.01(1H, d, J=6.0Hz), 6.62(1H, dd, I=19, 3.2Hz), 4.98(2H, 5).
YH-NMR(CDCL,) 6: 12.68(1H, s), 7.44(1H, d, J=8.3Hz), 741(1H, d, J=19Hz),
7.18(1H, dd, J=8.3, 1.9Hz), 6.62(1H. 5), 4.68(2H, 5}, 3.56(3H, s}, 3.46(2H, ¢, =
6.5Hz), 2.73(2H, 1, J=6.5Hz). . -
'H-NMR(CDC,) 8: 12.86(1H, s), 7.19-7.08(2H, m), 7.00~6.92(1H, m), 6.60(1H, s),
3.62(2H, t, J=1.2Hz), 3.54(3H, s), 3.52(2H, 1, J=6.2Hz), 284(2H, W, =19,

2.1Hz), 2.77-2.71(2H, m), 1.97-1.85(2H, m).

H-NMR(DMSO-d) & 8.77(1H, 5), T92(1H, 8, 7.71(1H, d, J=7.2Hz), 7.5K1H,

d, Is8.3Hz), 7.53(1H, d, J=6.4Hz), 7.52(1H, s), 7.43-7.24(5H, m), 700(1H, d,
Jm=6.4Hz), 4.99(2H, ).

*H-NMR(DMSO-dg) 8: 8.23(1H, s), 7.52-T.47(2H, m), 744-734(3H, m), 7.20(1

4, J=6.0Hz), 5.04(2H, s), 0.90(9H, 5). .
H-NMR({DMSO-d,) &: 8.20(1H, ), 7.83(1H, d, J=7.4Hz), 7.74(1H, t, J=7.4

. Hz), T.64(1H, 1, J=7.7Hz), 7.52(1H, 6), 7.44-7.36(4H, m), 7.28(1H, d, J=6.5

Hz), 7.02(1H, d, J=6.5Hz), 5.01(2H, 5).
IH.NMR(DMSO-d,) &: 8.49(1H, 5), T.50(1H, 5), 7.44-7.34(4H, m), 741(1H, d, }=
7.9Hz), 7.36(1H, 4, J=7.9Hz), 7.30(1H, d, J=7.4Hz), 7.08(1H, d, J~6.0Hz),
6.97(1H, dd, J=7.9, 2.3Hz), 5.03(2H, 5), 4.48(1H, br 5), 3.80(3H, 5).
HH-NMR(DMSO-dg) : 12.40(1H, br s), 8.43(1H, 5), 7.48(1H, s), 7.43-7.30(3H,
m), 6.79(1H, s), 5.03(2H, ), 3.33(1H, sept, J=5.6Hz), 1.19(6H, d, J=5.6Hz). -
'H-NMR(DMSO-d,) 8: 7.68(1H, s), T.62(1H, d, J=8.3Hz), 7.38(1H, d, I=8.3

Hz), 6.25~6.19(1H, m), 4.90-4.54(2H, m), 4.14-389(2H, m), 3.87-3.62(3H, m),

2.86-2.71(2H, m), 1.18-1.08(7H, m). °
YH-NMR(CDCl,} b: 7.94(1H, br 5), 7.71-7.63(ZH, m), 749-7.26(7TH, m), 6 36(1H,

br 5}, 5.05(2H, br 5), 3.14(1H, br s), 1.36{6H, br 5).

'H-NMR(DMSO-d,) &: 8.43(1H, s), 7.51(1H, s), 748(1H, d, J=6.0Hz),

7.45-7.37(4H, m), 7.29(1H, dd, J=7.4, 1.4Hz), 723(1H, d, J=0.0Hz), 7.14(18,

d, J=7.9Hz), 7.05(1H, t, J=7.4Hz), 5.08(2H, 5), 4.19(1H, br 5), 3-74(3H, 5).

'H-NMR(DMSO-d,) d: 8.48(1H, s), 7.71(2H, d, I=8.3Hz), 749(1H, 5), 7.44-7.36

(4H, m), 7.10(1H, d, J=6.5Hz), 7.03(2H, d, J=8.8Hz), 5.04(2H, s), 4.02(1H, br 5),

381(3H, s).

'H-N'MR([))MSO-d(‘) &: 8.38(1H, br s), 7.55-7.47(2H, m), 7.44-7.33(3H, m),

7.33-7.24(1H, m), S.07(2H, 5), 2.61(2H, q, J=7.5Hz), 1.17(3H, t, I=7.5Hz).

1H-NMR(DMSO-dg) 8: 8.37(1H, s), 7.54(1H, s), 7.49-7.29(SH, m), 7.23(1H, 1, J=

7.7Hz), 7.14(2H, d, J=7.4Hz), 5.09(2H, 5), 2.03(6H, 5).

'H-NMR(DMSO-dg) 8: 9.41(1H, br s), 827(1H, s), 749(1H, s), 7.43-7.353H, m),

7.26(1H, d, J=6.0Hz), 7.24(1H, dd, J=2.8, 4.2Hz), 7.20(1H, d, }=7.9Hz), 7.09

(14, d, J=7.9Hz), 6.89(1H, d, J=6.0Hz), 6.74(1H, dd, J=8.1, 2.6Hz), 4.98(2H, 5).

'H-NMR(DMSO-d,) &: 8.32(1H, 5), 7.76(2H, dd, J=8.3, 1.6Hz), 7.62(1H, 1, J=

7.4, 1.6Hz), 7.52-7.34(6H, m), 7.27(1H, d, J=6.5Hz), 6.93(1H, d, }=6.0Hz),

4.98(2H, 5).

*H-NMR(DMSO-dg) b: 8.39(1H, ), 7.13(1H, d, J=7.3Hz), 6.84-6.84(SH, m),

$.07(2H, 5), 2.44(1H, q, J=7.4Hz), 1.04(3H, t, J=7.4H2).

'H-NMR(DMSO-d,) &: 12.35(1H, ), 8.10(1H, s), 7.83(1H, t, J=19Hz), 7.64(1H,

&, J=7.5, 1.4Hz), 7.50-7.34(6H, m), 6.78(1H, 5), 5.04(2H, 5), 3.47-3.35(1H, m),

1.22(6H, d, I=7.0Hz).

'H.NMR(DMSO-d,) b: 8.18(1H, br s), 7.47(1H, br ), 7.42-7.30(4H, m), 7.29-7.22

(4H, m), 7.21-7.14(1H, m), 7.05(1H, br s), 5.00(2H, s), 3.86(2H, 5).

'H-NMR(DMSO-dg) 8: 10.55(1H, s), 8.46{1H, br s), 7.50(1H, 5), 7.44-7.33(5H,

m), 7.28(1H, 1, J=7.2Hz), 7.08(1H, br 5), 6.95-6.85(2H, m), 5.0}(2H, s).

*H-NMR(DMSO-dy) &: 8.57(1H, 5), 7.63-7.57(2H, m), 7.51(3H, d, J=6.0Hz),

7.50(1H, s), 7.44-736(3H, m), 7.25(1H, d, J=6.0Hz), 6.8%(2H, d, I~8.8H2),

SO7Q2H, s).

H-NMR(CDCy) 8 12.72(1H, 5), 7.63-7.48(4H, m), 6.62(1H, 5), 4.80(2H, 5), 3.57

(3H, 5), 3.47(2H, 1, J=6.4kz), 2.73(2H, t, J=6.4Hz).

TH-NMR(CDCl,) d: 12.86(1H, 5), 7.31~7.25(1H, m), 6.90-6.85(3H, m), 6.60(1H, 1,

J=1.2Hz), 4.73(2H, s), 3.82(3H, ), 3.56(3H, 5), 3.45(2H, t, J=6.5Hz), 2.70

(2H, td, 1=6.5, 0.9Hz).

1H-NMR(DMSO-d,) 8: 7.2-7.5(5H, m), 6.39(1H, d, J=8.1Hz), 5.05(2H, s), 3.74

{3H, s). -

IH-NMR(DMSO-d,) 8: 8.17(1H, s), B.OT(MH, d, I=7.4Hz), 7.53(1H, 5), 7.42-7.35

(3H, m), 6.45(1H, d, J=7.4Hz), 4.96(2H, s).

'H-NMR(DMSO-dg) 8: 11.64(1H, br ), 8.5%1H, s), 748(1H, br s), 7.43-7.33(3H,

m), 7.31(1H, d, J=6.0lz), 6.90(1H, d, 1=6.5Hz), 4.93(2H, ), 3.77(3H, 3).

*H-NMR(DMSO-~dg) 6: 12.00{1H, s), 8.61(1H, s), 7.85(1H, 4, J=1.5Hz), 7.81

(1H, d, J=19Hz), 7.51(1H, 5), 7.45-733(4H, m), 7.05(1H, d, J=6.5Hz), 5.02

(2H, s), 3.79(3H, ).

'H-NMR(DMSO-dg) b: 8.45(1H, ), 7.48(1H, br 5), 7.44-731(4H. wm), 6.93(1H, d,

Ju6.2Hz), 4.95(2H, s), 3.95(1H, sept, J=6.8Hz), 1.05(6H, d, I~6.811z).

'H-NMR(DMSO-d,) b: 8.50(1H, ), 7.47(1H, br s), 7.42-732(3H, m), 7.31(3H, d,

J=6.0Hz), 6.89(1H, d, J=6.0Hz), S.06(1H, t, J=6.5Hz), 4.93(2H, 5), 1.28(6H,

d, J=6.5Hz).
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Example 'H-NMR

151

156

157

158

159

160

162

163

164
166

167

168

169

10

1m

173

174

175

176

180

181

182

TH-NMR(DMSO-d,) &: 8.48(1H, 4, J=7.4Hz), 7.70(1H, d, J=6.0Hz), T.45(4H,

s), 7.43(1H, d, J=6.5Hz), 7.41(1H, d, 3=7.0Hz), 5.08(2H, 3).

"H-NMR(DMSO-dg) 6: 15.97(1H, 5), 12.21(1H, 5), 892(1H, 5), 7.58(1H, d, J=6.5
Hz), 7.50(1H, 5), 7.45-7.32(3H, m), 7.20(1L, d, J~6.5Hz), 5.0202H,5). -
H.NMR(DMSO-dg) &: 8.14(1H, s}, T48(1H, 5), 7.44-7.30(3H, m), 7.20{1H, &, J=
6.0Hz), 6.91(1H, 4, 3=6.5Hz), 4.96(2H, 5), 295(3H, 5), 285(3H, ).
'H-NMR(DMSO-dg) &: 11.83(1H, 3), 10.00(1H, d, J=5.1Hz), 8.77(1H, 5),
7.56-7.46(2H, m), 7.45-7.32(3H, m), 7.01(1H], d, J=6.0Hz), 49K2H, 5), 2.86

(3H, 4, J=5.18z).

1H-NMR(DMSO-dg) 6: 8.13(1H, 5), 745(1H, 5), 7.44-7.30(3H, m), 7.18(1H, d, J=
6.0Hz), 6.89(1H, d, J=6.5Hz), 4.96(2H, 5), 3.40(2H, g, I=T.1Hz), 316(2H, q,

' I=7.3Hz), 1.12(3H, 1, J=7.0Hz), 1.03(3H, 1, J=7.2Hz).

‘H-NMR(DMSO-d,) 8: 8.40(iH, d, J=7.2Hz), 7.63(1H, 4, J=6.3Hz), 7.58(2H,

d, 7=8.6Hz), 7.38(2H, d, I=8.6Hz), 7.34(1H, 4, J=6.3Hz), 7.27(1H, d, J=7.2

Hz), 5.05(2H, s).

'H-NMR(DMSO-dg) 6: 8.42(1H, d, J=7.0Hz), 7.66-7.63(2H, m), 7.54(1H, d, J=
79HzZ), 7.42(1H, d, J=7.9Hz), 737(1H, 1, J=3.0Hz), 7.34(1H, d, J=T.9Hz),
729(1H, d, J=7.0Hz), S08(2H, ).

HH-NMR(DMSO-dg) 8: 11.59(1H, br 5), 8.53(1H, 5), T48(1H, s), 7.43-732(aH,
m), 6.91(1H, 4, J=6.5Hz), 4.94(2H, 5), 3.91(2H, 5), C99(9H, 5).
'H-NMR(DMSO-d,) &: 11.58(1H, s), 8.51(1H, 5), 748(1H, 8), 7.43-7.30(4H, m),
6.91(1H, br 5), 4.94(2H, 5}, 4.91-4.84(1H, m), 1.88-1.69(4H, m), 1.57-1.25(6H, m).
'H-NMR(acetone-dg) : 8.06(1H, d, J=7.9Hz), 7.50(1H, 5), 7.46-7.32(3H, m),
6.67(1H, 5), 6.49(1H, d, J=7.0H), 5.13(2H, 5, 25T(3H, s).
YH-NMR(DMSO-d,) & 9.10(1H, 3), T97(1H. d, J=3.2Hz), 7.74(1H, d, J=3.2
Ez), 7.58(1H, d, J=6.0Hz), 7.51(1H, 5), 7.44-7.35(3H, m), 7.05(1H, d, J=6.0
Hz), 5.00(2H, 5).

'H-NMR(DMSO-d,) : 8.94(1H, 5), 8.23(1H, 5), 7.5X1H, d, J=6.5Hz), 7.51(1H,
s), 7.44-7.35(3H, m), 7.04(1H, 4, J=6.5Hz), 5.00(2H, s).

*H-NMR(DMSO-dg) 6: 8.49(1H, d, J=7.4Hz), 7.71-7.62(1H, m), 7.42-7.28(3H,
m), 7.21(1H, d, J=1.9Hz), 7.06(1H, dd, J=8.3, 1.9z), 5.02(2H, 5). 3.92(3H, s).
H-NMR(DMSO-dg) &: 11.80(1H, br s), 9.43(1H, d, J=4.2Hz), 8.76(1H, s), 7.68
(14, d, J=3.7Hz), T48(2H, d, T=6.0Hz), 7.44-7.31(3H, m), 7.00(1H, d, ]=6.0
Hz), 4.97(2H, 5).

H-NMR(DMSO-d,) &: 8.35(1H, d, J=7.0Hz), 7.57(1H, d, J=6.5Hz), 7.47(1H,
dd, J=7.9, 1.4Hz), 7.29(1H, &, I=6.5Hz), 7.20(1H, 4, }=6.08z), 7.18-7.13(2H,
m), 5.10(2H, s), 3.87(3H, s).

'H-NMR(DMSO-d,) : 8.39(1H, d, J=7.0Hz). 7.63(1H, d, J=6.5Hz), 7.40(1H,
dd, J=8.0, 1.3Hz), 7.32-7.24(3H, m), 7.16(1H, dd, J=8 0, 1.53Hz), 6.96(1H, td,
3=7.7, 1.4Hz), 4.384.30(3H, m).

‘H-NMR(DMSO-dg) b: 8.93-8.92(2H, m), 8.66(1H, 5), 7.52-7.47(2H, m), 7.44-7.35
(4H, m), 6.97(1H, d, J=6.0Hz), 4.98(2H, s).

1H-NMR(DMSO-dg) 8: 11.81(1H, ), 10.18(1H, t, J=5.8Hz), 8.7S(1H, 8),
7.53-7.33(5H, m), T01{1H, d, J=6.0Hz), 497(2H, 5), 3.34-3.23(2H, m),
1.59-1.46(2H, m), 0.91(3H, t, J=7.4Hz).

1H-NMR(DMSO-ds) &: 11.80(1H, s), 10.16(1, t, J=5.6Hz), 8.75(1H, s),
7.53-7.33(5H, m), 7.01(1H, d, J=5.0ikz), 4.97(2IL s), 3.35-3.29(21, m),
1.55-1.28(4H, m), 0.91(3H, t, Ju7.4Hz).

'H-NMR(DMSO-dg) &: 11.81(1H, s), 10.26{1H, 1, J=5.6Hz), 8.76(1H, s),
7.54-7.47(2H, m), 7.43-7.33(3H, m), 7.01(1H, d, J=6.0Hz), 497(2H, s), 3.18
(2H, 1, J=6.3Hz), 1.86-1.74(1H, m), 0.92(6H, d, J=7.0Hz).

SH-NMR(DMSO-dg) 8: 11.87(1H, brs), 10.44(1H, t, J=5.5Hz), 8.76(1H, s),
7.2-7.2(5H, m), 7.01(1H, d, 3=6.311z), 5.002H, 5), 4.17(2H, d, J=5.4Hz), 3.66(s, 3H).
SH-NMR(DMSO-dg) b: 11.82(1H, 5), 10.12(1H, t, J=5.7Hz), 8.76(1H, 5), 7.3-7.7
(5H, m), 7.01(1H, d, J=6Hz), 4.97(2H, s), 3.3-3.5(2H, m), LI4(3H, L, Jw7Hz).
I NMR(DMSO-d,) &: 11.78(1H., 8), 10.25(1H, d, J=5.6Hz), 8.75(1H, s),
7.56-7.44(2H, m), 7.43-7.29(3H, m), 7.01(1H, d, J=6.0Hz), 4.96(2H, s),
3.50-3.46(4H, m), 3.29(3H, ).

TH-NMR(DMSO-d) & 1035(1H, br s), 8.76(1H, 3), 7.57-7.45(2H, m), 7.43=7.29
(3H, m), 7.01(1H, d, J=6.5Hz), 4.97(2H, s), 4.52(2H, 1, J=53Hz), 3.73(2H, q,
1=5.6Hz).

'H-NMR{DMSO-d,) : 13.830(3H, 5), 10.24(1H, t, J-5.6Hz), 8.73(1H, 5),
7.56-7.46(2H, m), 7.45-7.30(3H, m), 7.03(1H, d, J=6.0Hz), 49%(2H, 5), 481
(1H, ¢, J=5.6Hz), 3.51(2H, q, J=S5.6Hz), 3.39(2H, q, J=5.6Hz). )
TH-NMR(DMSO-d,) 8: 8 27(1H, 4, J=7.4Hz), 7.49(1H, d, J=6.0Hz), 7.34(1H,
dd, 1=8.0, 1.6Hz), 7.17(1H, d, J=7.0Hz), 707(1H, d, J=6.0Hz), 701(1H, d,
1=7.4Hz), 6.86(1H, t, }=7.7Hz), S.01{2H, s).

'H-NMR(DM50:d,) 8: 11.84(1H, br 5), 10.56(1H, t, J=6.0Hz), 8.80(1H, s),
7.54-7.03(11H, m), 4.98(2H, s), 4.57(2H, d, J=6.0Hz).

TH-NMR(DMSO-d,) &: 11.92(1H, s5), 10.66(1H, 1, J=6.5Hz2), 8.82(1H. 5), 7.53
{(1H, ¢, J=6.0Hz), 7.49(1H, 5), 7.43-7.35(3H, m), 7.05(1H, d, I=6.0HZ), 4.98
(2H.5), 4.34-4.142H, m).

TH-NMR(DMSO-dg)(mixturc of two isomers) 8: 8.14(1H, 5J, 7.48(1H, 5), 7.45-7.30
(BH. m), 7.21(1H, 5), 6.98-6.8%(1H, m), 4.96(2H, ), 3.57-3.04
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183

184
185

186

188
190

192

193
194

195

196
197

198

199
200
201

202

204

206

207

208

210

n
212

213

214

218

(2H, m), 2.92(1.2H, 5), 2.82(1.8H; 5), 1.56-1.09(4H, m), 0.92(1L8H, {, J7.2

Hz), 0.77(1.2H, t, J=7.4Hz).

*H-NMR(DMSO-d )Y(mixture of wo isomers) &: 8.16(0.5H, ), 8.12

(0.5H, 5), 7.49(1H, 5), 7.44=7.29(3H, m), 7.22Q1H, d, J=6.5Hz), 691(1H, d, I=
S0Hz), 496(2H, 8), .67-333(4H, m), 329(1.58, 5), J1T015H, 5}

2.96(1.5H, 5), 2.89(3.5H, s).

SH-NMR(DMSO-dg) 8: 8.18(1H, 5), 7.48(1R, s), 7.43-1.30(3H, m), 7.21(1H, 4, J=
6.0Hz), 691(1H, d, J=6.0Hz), 4.96(2H, 5), 3.43-3.29(4H, m), 1.87-1.78(4H, m).
1H-NMR(DMSO-d) 8: 8.18(1H, 5), 7.41H, ), 7.44-7.29(3H, m), 7.20(1H, d, J=
6.0Hz), 651(1H, d, J=6.5Hz), 4.96(2H, 5), 3.65-3 S0(6H, m), 3.26-3.17(2H, m).
'H-NMR(DMSO-dg) 8: 8.46-8.45(1H, m); 7.67-7.66(1H, m), 742(1H, d, J=8.3
Hz), 7.39-7.36(2H, m), 7.23(1H, d, J=1.9Hz), 6.98(1H, 4d, I=79, 1.9Hz), 5.06
(2H, 5), 3.86(3H, 5).

'H-NMR(DMSO-d, b: 16.33(14, br s), 12.00(1H, br s}, 9.05(1H, 5), 7.54-7.50°
(2H, m), 7.44~7.35(3H, m), 7.03(1H, d, J=6.5Hz), 5.00(ZH, 5).
'H-NMR(DMSO-dg) b: 7.94(1H, 5), 2.4%(1H, brs), 742-7.31(3H, m), 7.25(1H, d,
1=6.0Hz), 6.86(1H, d, J=6.5Hz), 4.96(2H, 8), 3.49(2H, 5), 3.06(3H, 5), 2.82(34, 5).
*H-NMR(DMSO-d,) 6: 1L.80(1H, bt 5), 30.26(1H, 1, J=5.6Hz), L76(1H, ),
7.55-7.29(5H, m), T.01(1H, d, J=6.5Hz), 4.97(2H, s), 483(1H, d, J=4.2Hz),
3.82-3.69(1H, m), 3.46-3.14(2H, m), 108(3H, d, J=6.0Hz).

- 1H-NMR(DMSO-d,) &: 11.85(1H, brs), 10.3-10.5(1H, m), 8761, 5), 7.3-7.%(5H, m),

T01(1H, d, J=6.6Hz), 498(2H, 5), 4.06(2H, d, J=5.1Hz).

1H-NMR(DMSO-dy) 8: 11.8(1H, bs), 10.4-10.6(1H, m), 8.75(1H, 5), 7.3-7.6(5H,
m), 6.9-7.1(1H, m), 4.96(2H, s), 4.21(2H, 4, Y~aHz), 2.98(3H, 3), 2.87(3H, 1).
1H-NMR(DMSO-dg) & 11.8(1H, brs), 10.3-10.5(1H, m), 8.7&1H, s), 7.8-8.0(1H,
m), 7.3-7.6(5H, m), 6.9-7.1(1H, m), 4.97(2H, 5), 3.96(2H, 4, J=5.4Hz), 2.61(3H,
d, J=SHz).

1HNMR(DMSO-d,) &: 12.64(1H, 5), 11.9(1H, brs), 8.90(18, s), 7.702H, d, J=
7.8Hz), 7.3-1.65(7H, m), 7.0-7.2(2H, m), S.0(2H, s).

H-NMR(DMSO-d,) &: 8.73(1H, 5), 8.24(1H, ), 7.4%(iH, 5), 744-7.34(5H, m),
6.97(1H, d, I=6.5Hz), 497(2H, 3).

*H-NMR(DMSO-dg)(mixture of two isomers) : 8.21(0.5H, 5), 8.18(C.5H, s), 7.48
(14, 5), 7.43-7.30(3H, m), 7.28-2.20(1H, m}, 693(1H, d, I=6.0Hz), 4.96(2H, s),
4,31(0.5H, br s), 4.23{0.5H, br 5), 3.55-3.01(2H, m), 2.02-1.71Q2H, m).
*H-NMR(CF,000D) & 9.44(1H, s), 7.72(1H, d, J=6.0Hz), 7.57=7.33(5H, m),
5.31(2H, 5), 4.802H, 5), 2.59(3H, s).

'H-NMR(DMSO-dg) 8: 10.52(1H, s), 8.44(1H, d, J=7.4H), 7.63(1H, d, J=6.0
Hz), 7.58(2M, d, J=7.4Hz), 7.33-7.23(3H, m), 7.08(1H, t, J=7.4Hz), 4.78(ZH, 5).
"H-NMR(DMSO-d,) & 8.25-8.18(1H, m), 7.47(1H, 5), 7.45-7.31(3H, m), 7.30-7.21
(1H, m), 6.98-6.89%(1H, m), 4.96(2H, s), 3.95-3.68(4H, m), 2.0-2.50(2H, m).
'H-NMR(DMSO-d) &: 8.45(1H, d, J=7.2Hz), 7.63(1H, d, J=6.4Hz), 7.37-7.30
(4H, m), 7.09(1H, d, J=9.0Hz), 4.98(2H, 5), 3.84(3H, s).

"H-NMR(DMSO-d,) b: 11.65(1H, br 5), 894(1H, br s), 818(1H, 8), 7.48(3H, br 5),
7.437.32(4H, m), 6.96(1H, d, J=6.5Hz), 4.98(2H, s), J.02(3H, 5).
*H-NMR(DMSO-d,) &: 11.69(1H, br 5), 8.48(1H, s), T47(1H, br 5), 7.40-7.33(4H,
m), 6.93(1H, d, J=6.0Hz), 4.94(2H, 5), 2.61(3H, 5).

1H-NMR(DMS0-d) &: 7.94(1H, d, J=7.4Hz), T45(2H, d, J=7.1Hz), 7.3302H, 1,
J7.4Hz), 7.26(1H, t, J=7.2Hz), 7.20(1H, d, J=6.5Hz), 6.76(1H, d, J=6.0

Hz), 6.67(1H, d, J=16.2Hz), 6.48(1H, d, J=7.4Hz), 6.36(1H, d, J=16.2, 6.0

Hz), 4.53(2H, dd, 1-6.0, 0.9Hz).

YH-NMR(DMSO-d,) b: 11.82(1H, 5), 10.00(1H, d, }=4.6Hz), 8.76(1H, s), 7.66
(1H, d, J=7.4Hz), 7.52(1H, 4, I=6.5Hz), 7.42(2H, dd, J=6.5, 1.4kkz), 101(1H

d, J«6.0Hz), 4.95(2H, s), 2.86(3H, d, J=4.6Hz).

'H-NMR(DMSO-d) & 8.14(1H, ), 7.65(1H, d, J=7.4Hz), 742(7H, dd, J=6.7,
1.6Hz), 719(1H, d,. J-65Hz), 6. 90(1H d, 1+6.5Hz), 4.94(2H, 3), 295(3H, ),
2.85(3H, s). .

1H-NMR(DMSQ-dg) &: 11.8(1H, brs, ), 10.3-10.5(1H, m), 8.7K1H, 5), 7.3-7.6(5H,
m), 7.01(1H, d, J=6.3tz), 4.97(211, 5), 3.75-3.9(2HL; m), 3.2-3.5(ZH, m), 3.02(3H, 5).
'H-NMR(DMSO-d) : 11.84(1H. s), 10.18(1H, 1, J=6.0Hz), BIS(1H, 5),
7.54-7.46(2H, m), 743-7.32(3H, m), 7.01(1H, d, J=6.0Hz), 49X2H, 3),
3.52-3.32(6H, m), 2.18(2H, t, J=8.1Hz), 1.97-~1.84(2H, m).

*H-NMR(DMSO-dy) 8: 11.68(1H, br s), 8.20(1H, 5), 7.47(1H, br 5), 7.42-7.30(3H,
m), 7.26(1H, d, J=6.5Hz), 6.93(1H, d, J=6.0Hz), 4.97(2H, 5), 3.18(3H, 5), 3.07(3H, s).
*H-NMR(DMSO-dg) : 8.45(1H, d, J=7.4Hz), 7.67(1H, d, J=6.08kz), 7.37(2H, ¢,
J=7.0Hz), 7.06(1H, d, J=1.4Hz), 7.01-6.97(2H, m), 5.04(2H, ), 3.78(3H, s).
TH-NMR(DMSO-dg) 8: 11L.90(1H, br 5), 10.70(1H, 1, }=6.0Hz), 8.78(1H, 5), 8.67
(2H, d, J=6.0Hz), 7.61(2H, d, J=5.6Hz), 7.52(1H, d, 1=6.5Hz), 7.¢9(1H, br 8),
7.44-7.33(3H, m), 704(1H, d, J=6.5Hz), 4.98(2H, s), 4.73(2H, &, F=6.0Hz).
"H-NMR(DMSO-dg) 6: 11.8X1H, bx 5), 10.5S(1H, 1, J~5.9Hz), &TH(1H, br 5),
7.49(1H, br 5), 7.43-T.316H, m), 715(3H, ¢, }=0.0Hz), 497241, 5), 454(3H, d,
3=5.9Hz).

'H-NMR(DMSO-dg) §: 12.32(1H, br 5), 8 71(1H, 5), T9N1H, d, J=3.2Hz), 7.64
(1H, d, J=3.2Hz), T48(1H, 5), 7.45-7.33(3H, m), 4.76(2H, s}, 4.47Q2H, , J=5.6
Hz), 3.80(2H, t, J=5.6Hz).

Y19

Mar. 10, 2005



US 2005/0054645 Al » Mar. 10, 2005

144

TABLE 37-continued

Example H-NMR

216

217

218

220

226

27

228

229

230

231

232

233

246

247

248

o
i
=]

TH-NMR(DMSO-dy) & 7.97(1H, 5), 7.49{1H, s5), 7.45-7.24(4H, m), 6.87(1H, d, J=6.0
Hz), 5.23(1H, t, J=3.7Hz), 4.96(2H, ), 4.42Q2H, 4, J=3.7Hz).

"H-NMR(DMSO-dg) 5: 8.0X1H, s), 7.67(1H, 4, J-7.5Hz), 7.45-7.40(2H, m),
7.23(1H, d, 6.3H2), 6.94(1H, d, J=6.2H7), 4.95(2H, 5), 1.1XOH, s).
TH-NMR(DMSGC-do) &: 9.0%1H, s), 8.98(1H, 5), 8.51(1H, 5), 7.50(1H, s),
7.44-7.34(3H, m), 7.25(1H, d, J=6.5Hz), 7.01(1H, d, }=6.5Hz), 5.00(2H, s).
TH-NMR(DMS0-d,) & 7.81(1H, 5), 7:45(1H, br 5), 7.43-7.30(3, m), 4.72(2H, 5),
4.29-4.20(2H, m), 3.77-3,69(2H, m), 2.93(3H, 5), 2.85(3H, 5).
1H-NMR(DMSO-dg) §: 7.74{1H, 5), 7.62(1H, dd, I=7.4, 1.4Hlz), 7.43-7.38(2H,
m), 4.69(2H, s), 425(2H, 1, J=5.6Hz), 3.73(2H, 1, J=5.6Hz), 1.20(9H, 3).
'H-NMR(DMSO-d,) &: 10.48(1H, br 5), 8.43(1H, d, J=7.0Hz), 7.62(1H, d, J=
6.0Hz), 7.30-7.19(3H, m), 6.90(1H, d, J=2.3Hz), 6.85(1H. dd, }-8.1, 2.3Hz),
4.95(2H, s).

*H-NMR(DMSO0-dg) &: 12.29(1H, br s), 8.70(1H, $), 7.89(1H, d, J=3.2Hz), 7.65
(1H, 5), 7.63(2H, 4, J=3.2H2), 7.41(2H, d, J=8.8Hz), 4.73(2H, 5), 4.46(2H, 1,
J=5.6Hz), 3.79(2H, t, J=5.6Hz)

H-NMR(DMSO-dg) 8: 8.25(1H, d, I-7.0Hz), 7.63-7.3%(6H, m), 7.05-6.96(2H,
m), 4.38(2H, s), 3.22(3H, s).

'H-NMR(DMSO-dg) &: 12.25(1H, 1), 9.86(1H, g, J=4.6Hz), 837(1H, s), 7.63

(1H, d, J=7.4Hz), 7.44-737(2H, m), 4T0(2HL, 5), 4.42-4.36(2H, m), 3.79-371
(2H, m), 2.82(3H, d, J=d Hz).

'H-NMR(DMSO-dg) &: 7.81(1H, s), 7.62(1H, dd, 1-6.0 3.0Hz), 7.42-7.40(2H,
m), 4.70(2H, 1), 423021, 1, J=6.0H2), 3.73(2H, 1, J=5.7Hz), 2.93(6H, ), 2.86

(6H, s).

*H-NMR( R(DMSO-d,) &: 8.05(1H, 5), 7.50-7.46(1H, m), 7.43-7.313H, m), 7.26(1H,
d, I=6.0Hz), 691(1H, 4, J=6.0Hz), 4.95(2H, s), 4.16(2H, s), 3.97(3H, 5), 1.25(6H, 3).
'H-NMR(DMSO-dg) &: 11.64(1Hbr 8), 7.95(1H, ), 7.50-7.46(1#, m), 7.43-7.32
(3H, m), 7.24(1H, d, J=6.0Hz), 6.91(1H, d, J=6.0Hz), 4.98-4.90(3H, m), 3.49
(2H, d, I=4.6Hz), 1.13(6H, 5).

'H-NMR(DMSO-dg) b: 11.55(1H, br s), 9.89(1H, d, T~1.9Hz), 88911, 5),
8.72-8.67(1H, m), 8.59(1H, d, J=2.3Hz), 7.50(2H, s), 7.43-7.33(3H, m), 6.96

(1H, d, J=6.0Hz), 497(2H, 5).

1H-NMR(DMSO-dg) & 839(1H, 5), 8.00(1H, 5), Z.5K1H, s), 7.2-7.5(4H, m), 6.95
(1H, 9, 3=6.311z), 49921, 5), 3.76(3H, s).

IH-NMR(DMSO-dg) &: 10.37(1H, t, }=6.0Hz), 8.77(1H, s}, 7.52(1H, d, J=6.5

Hz), 7.49(1H, 5), 7.42-7.33(3H, m), 7.02(1H, d, J=6.0Hz), 4.97(2H, 5), 4.60(1H,

t, J=5.1Hz), 4.48(1H, ¢, J=5.1Hz), 3. 69(1!-[ q, J=5.1Hz), 3.62(1H, g,

1=5.1Hz).

"H-NMR(DMSC-dg} b (misture of two isomers): 8.27(0.3H, s), 8.25(0.7H, ),
7.51-7.14(10H, m}, 6.92(0.7H, d, J=5.6Hz), 6.89(0.3H, d, J=6.5Hz), 4.97(1.4H,

s), 4.95(0.6H, s), 4.68(1.4H, 3), 4.39(0.6H, s), 2.82(2.1H, s), 2.800.5H, s).
*H-NMR(DMSO-dg) 8: 11.66(1H, br ), 8.20(1H, s), 7.48(1H, br s), 7.44-7.16(5H,
m), 6.89(1H, d, J=6.0kEz), 4.96(2H, 5).

*H-NMR(DMSO-dg) & 11.88(1H, br s), 8.41(1H, 5), 783-7.76(2H, m), 7.57-7.48
(4H, m), 7.45(1H, br 5), 7.41~7.30(3H, m), 6.96(1H, d, J=6.0Hz}, 5.00(1EL, d,
J=15.3Hz), 490(1H, d, J=15.3Hz).

LH-NMR(DMSO-dg) & 11.90(1H, br s), 8.85(1H, 5), 7.99(2H, d, J=7.4Hz), 7.68
(IH, t, 3=7.4HE), T5N2H, t, I=7.7Hz), T46(1H, d, J=6.5Hz), 745(1H, br 5),
7.42-7.29(3H, m), 697(1H, d, J=6.5Hz), 4.94(2H, s).

1H-NMR(DMSO-dy) & 12.1(1H, bs), 7.73(1H, s), 7.6-7.7(2H, m), 7.3-7.5(1H,
m), 4.71(2H, s), 4.2-4.3(2H, m), 3.7-3.8(2H, m), 1.20(%H, s).
*H-NMR(DMSO-dy) 8: 11.59(1H, br 5), 5.31(1H, 5), 9.13(1H, 5), 7.49(1H, 3), .45
(1H, d, 1=6.0Hz), 7.42-731(3H, m), 698(1H, d, J=6.0Hz), 4.98(2H, ), 3.33

(4H, 5), 2.94(1H, sept, J=7.0Hz), 1.09(6H, d, J=7.0Hz).

1H-NMR(DMSO-dg) 8: 11.58(1H, br s), 9.45(1H, 5), 9.08(1H, 5), 7.67(1H, d, 3=6.0
Hz), 7.4%1H, d, 3=6.5Hz), 7.45-7.40(2H, m), 6.96(1H, d, }=6.0Hz), 4.96

(2H, 5), 21703, 5).

"H-NMR(DMSO-dy) & 7.95(1H, 5), 7.67(1H, d, J=7.9Hz), 7.43(2H, dd, J=79,
0.9Hz), 7.05(1H, 5), 4.96(2H, 5), 4.46(2H, 5), 1.20(%H, 5).

*H-NMR(DMSO-d,) &: 11.60(1H, 5), 9.60(1H, 5), 9.09(1H, s), 7.49-7.22(10H, m),
6.96(1H, d, I=65Hz), 4.9%(2H, s), 3.86(2H, s5).

'H-NMR(DMSO-dg) & 7.91(iH, s), 7.48(1H, br 5, 7.43-728(al, m), 692(1H, d,
J=3.9Hz), 4.98(2H, s), 2.35(3H, 5).

*H-NMR(DMSO-d) b: 1201(1H, br 5), 8.65(1H, s), 7.50-7.44(2H, m), 7.44-731
(3H, m), 6.99(1H, d, J=5.5Hz), 4.96(2H, 5), 3.27(3H, 5).

'H-NMR(DMSO-3,) §: 11.91(1H, br 5), 8.21(1H, 5), 755(1H, 4, J=6.0Hz), 7.48
(1H, br 5), 7.44-7.32(3H, m), 6.98(1H, d, J=6.0Hz), S.00(1H, 4, J=15.3Hz),
4.95(1H, d, J=153H), 2.82(3H, s).

"H-NMR(DMSO-d) &: 12.29(1H, s), 8.63(1H, s), 7.56(1H. s), 7.43(1H, 5),
7.45-7.33(3H, m), 4.75(2H, 5), 4.34(2H, 1, 1=5.6Hz), 3.79(2H, 1, J=5.6Hz),
247(3H, 5).

"H-NMR(DMSO-dg) 5: 8.46(1H, d, J=T.4Hz), 7.6%(1H, d, J=6.511z), 7.50-7.45
2H, m), 7.42-T38(2H, m), 7.23-7.21(2H, m), 5.07(2H, 5).
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H-NMR(CDCL,) b: 9.11(1H, 8), 797K, d, J=3.4Hz), 7.74(1H, d, 1=3.4H2),
758(1H, d, J=6.4Hz), 7.49(2H, &d, F=8.7, 5.THz), 7.22(2H, t, J=8.9Hz), 7.05
(1H, 4, I=6.4Hz), 4.98(2H, 1).

3. NMR(DMSO-d¢) & 11.91(1H, 5), 0.01(1H, d, J=4.5Hz), 8.77(1H, 5), 7.53
(1H, d, F=6.4H), 7.47(2H, &d, J=83, 5.7Hz), 7.21(2H, t, J=8.9Hz), 7.02(1H,
d, J=6.0Hz), 4.95(2H; s), 286(3H, &, J=49Hz).

'H-NMR(DMSO-dg) 5: 8.06(1H, ), 7.35-725(2H, m), 7.24~T.13(2H, m), 6.94(1H,

d, J=6.5Hz), 3.83(2H, t, J=7.4Hz), 2T(H, 1, J=7.THz), 1.99-1L83(2H, m),
1.200H, ¢).

'H-NMR(DMSO-dg) 8: 12.30(1H, 5), 8.64(1H, 3), 7.48(1H, 1), 7.44-7.34(3H, m),
T18(1H, d, J=0.9Hz), 4.75(2H, ), 44TCH, t, Je5.6Hz), 3.9(2H, 1, J=5.6 -
Hz), 2.42(3H, ).

'H-NMR(DMSO0-d,) & 11.60(1H, s), 9.34(1H, s), 9.13(1H, ), 7.51-7.45(2H, m),
7.43-7.34(3H, m), 697(1H, d, J=6.5Hz), 4.98(2H, 3), 2.48(2H, g, J=10.081z),
1.602H, q, J=7.3Hz), 0.91(3, t, J=7.4Hz).

L NMR(DMSO-d) : 11.73(1H, 1), 9.52(H, 5), 921018, 5), 7.962H, d, J=6.8
He), 7.67-7.56(48, m), 75118, s), 744-7.36(3H, m), 7.04(1H, d, J6.5Hs),
501(H, s).

'H-NMR(DMSO-dg) & 11.59(1H, 5), 9.47(1H, ), 9.13(1H, 8), 7.50-7.46(2H, m),
7.43-7.34(3H, m), 7.29-7.24(3, m), 7.19-7.4(1H, m), 697(1EL, 4, $=6.0Hz),

© 498(2H, s), 2.92-2.81(41, m).

'H-NMR(DMSO-dg) &: 11.67(1H, br 5), 833(1H, 5), 7.49(1H, 5), 7.44-7.33(3H,
m), 7.13(1H, d, J=6.0Hz), 6.94(1H, d, J=6.0Hz), 5.02-4.95(2H, m), 3.00(3H, br
s), L78(3H, br s).

"H-NMR(DMSO-d,) 6: 11.70(1H, 5), 9.36(1H, s), .11(1H, 5), 7.55(1H, d, J=6.0
Hz), 7.50(1H, s), 7.44-7.34(3H, m), 7.00(1H, 4, }=6.0Hz), 4.9%(2H, 5), 4.09(2H,
), 3.43(3H, s).

'H-NMR(DMSO-dg) §: 12.19(1H, bx 5), 826(1H, 5), 7. 45(1H, br 5), 7.43-7.30(3H,
m), 4.71(2H, 5), 4.344.26(2H; m), 3.76-3.68(2H, m), 3.52(3H, s).
*H-NMR(DMSO-dg) 8: 11.58(1H, br 5), B92(1H, 5), 7. 97(11-1, s), 7.51-T.47(H,
m), 7.43-7.32(3H, m), 6.99(1H, d, J=6.0z), 4 98(2H, s), 2.97(6H, 5).
'H-NMR(DMSO-dg) & 11.5(1H, br 5), 8.70(1H, 5), 844(1H, ), 7.51-746(2H,
m), 7.43-7.31(3H, m), 6.98(1H, 4, J=6.5Hz), 4.98C2H, ), 3.7003H, 5). :
'H-NMR(DMSO-dg) &: 12.45(1H, 5), 8.71(1H, 5), 7.8(1H, 8, T=3.2Hz), 7.63
(1H, 4, }=32Hz), 7.37-7.13(3, m), 445CR, t, J=5.6Hz), 3.94(2H, 1, J=5.6

Hz), 3.60(2H, t, J=7.4Hz), 2.79CH, 1, 3~7.4Hz), 1.04-1.78(Q2H, m).
H-NMR(DMSO-dg) §: 11.7%1H, br 8), 9.68(1H, 5), 9.12(1H, ), 7.58(1H, 4, J=6.0
Hz), 7.50(1H,5), 7.43-7.32(3H, m), 7.0M1H, d, e6.0Hz), 499(2H, 5), 2.44(3H, 5).
"H-NMR(DMSO-dg) &: 10.45(1H, br 5), B4I(1H, £), 7.46-725(9H, m), 4.73(2H,
5), 4.54(2H, d, 1=6.0Hz), 4.46-4.38(2H, m), 3.81-3.70(2H, m).
1H-NMR(DMSO-d,) b: 8.36(1H, s), 7.64(1H, d, J=2.1Hz), 7.3-7.5(4H, m),
6.85-T.0(1H, m), 4.75(2H, 3), 4.25—-445(2H, m), 3.7-3.5(2H, m).
1H-NMR(DMSO-d) &: 12.22(1H, bus), 9.14(1H, ), $.7-9.0(3H, m), 7.3-7.6(aH,
m), 4.75(2H, 5), 4.4-4.6(2H, m), 3.7-39(2H, m).

'H-NMR(DMSO-d,) : 12.25(18, 5}, 10.4IH, t, J=5.8Hz), £47(1H, ),
8.13-8.12(1H, m), 7.97-7.96(1H, m), 7.86-7.86(1H, m), 7.57-7.55(1H, m),
7.51-7.47(3H, m), 743-7.33(3H, m), 7.29-7.22(1H, m), 5.01(2H, d, I=5.6Hz),
4.73(2H, ), 4.45-4.42(24L, m), 3.77-3. .

'H-NMR(DMSO-d¢) &: 12.30(1H, 1), 11.18(1H, 4, J=7.9H5), 8.39(1H, 5), 7.46
(1H, ), 7.387.34(10H, m), 7.28-7.3(ZH, m), 6.28(1H, d, J=7.9Hz), 4.74(2H, 5),
4.41(2H, 1, J=5.6Hz), 3.76(2H, 1, 3=5.65z).

H-NMR(DMSO-dg) &: 9.20(28L, d, §=5.1Fiz), 9.10(1H, s), 7.86(1H, 1, J=53

Hz), 751(1H, 3), 746-7.340H, m), 479(211, ¢), 4.662HL, ¢, 1=5.6Hz), 3.87CH,

t, J=5.6Hz).

H-NMR(DMSO-d,) &: 11.95(1H, 5), 7.60(iH, s), 7.45-7.22(8H, m), 7.21-7.11(1H,
), 4.69(2H, 5), 4.224.12(2H, m), 3.73-3.62(2H, m), 1.54(6H, 5).
H-NMR(DMSO-dg) §: 12.19(1H, bs 5}, 10.35(1H, 1, J5.6Hz), 8.41(1H, 5), 7.46
(18, 5), 7.43-7.30(SH, m), 7.26-7.18(2H, m), 4.73(2H, 5), 4.49(2H, d, J=6.0Hz),
4.41(2H, 1, J=5.6Hz), 3.76(ZH, 1, Jo5 6Hz), 127(9H, s).

'H-NMR(DMSO-dg) &: 928(1H, 1), 9.1X1H, 5), 749(1H, 5), 7.47-7.33(¢H, m),
6.97(1H, d, J=6.0Hz), 498(2H, 5), 3.15-3.06{1H, m), 1.96~1 43(8H, m).
1-NMR(DMSO-d,) 8: 11.60(1H, b 5), 9.6X(1H, s), 9.08(1H, ), T.48(1H, 5), 7.43
(H, d, 3=6.5Hz), 7.41-731(SH, m), 7.20-7.09(2H, m), 6.95(1H, d, 1=6.0Hz),
4.97(2H, 5), 3.85(2H, s).

'H-NMR(DMSO-d,) & 11.67(1H, be 3), 9.11(1H, s), 885(1H, ), 7.52-7.46(2H,
m), 7.43-733(3H, m), 7.01(1H, d, J=6.0Flz), 4.99(2H, ), 1.26(5H, ).
H-NMR(DMSO-dg) 8 11.55(1H, bt 5), 9.11(1H, 8, 841(1H, 5), 7.50-7.29(10H,
m), 7.00(1H, d, J=6.5Hz), 497QH, 2), 1.61(6H, 5).

UH-NMR(CDCL;) b: 11.72(1H, br 5), 9.39(1H, 2), 9.21(1H, s), 799(2H, dd, J=3.6,
5.3Hz), 7.41-7.32(3H, m), 7.29-7.15(3H, m), 6.73(1H, d, J=6.0Hz), 6.35(1H1, d,
1-6.0Hz), 49824, 5).

H-NMR(DMSO-dg) : 11.76(1H, br <), 1085(1H, 5), 9.32(1H, ), 8.79(1H, d, J=
4.6Hz), R19(1H, d, I=79Hz), 8111 W, =75, 1.5Hz), 7.74-1.70{1H, m),

U2
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280
281

282

285

22

293

294

30

204

305

307

759(1H, d, 1=6.08z), T.51(1H, 5), 744~7.35(3H, m), 704(1H, d, F=6.5Fz),
5.01(2H, 9).

'H.NMR(DMSO-dg) &: 12.01(1H, br ), 8.19(1H, br s), 2.65(H, br ), 7.54-7.32
(6H, m), 5.30(2H, 5), 3.67(1H, br 5), 1.22(6H, d, Jm=6.0Hz).
'H-NMR(DMSO-d,) 3: 8.12(1H, br 5), 7.47(1H, br 5), 7.44-731(5H, m), 7.10(1H,
be <), 5.01(2H, 5), 3.38(4H, q, J=7.0Hz), 1.02(6H, 1, J=7.0Hz).
'H-NMR(DMSO-dg) 5: 9.05(1H, s), 882(1H, d, J=5.6Hz), 858(1H, d, J=8.3
Hz), 8.44(1H, t, J=7.7Hz), 7.79(1H, 1, J6.5Hz), T50(1H, 5), 746-7.333H,

m), 4.78(2H, 5), 4.49(2H, 1, J=S.6Hz), 383(2H, 1, Jn5.6Hz).
'H-NMR(DMSO-d,) &: 11.60(18, bt 3); S.18(1H, 5), 9.13(14, ), 7.52-7.44(2H, ~
m), 7.42-7.29(3H, m), 6.96(1H, d, J=6.0Hz), 4.98(2H, 8), 241(1H, 1, I=7.08z),
2.03-1.87(2H, m), 0.97-0.81(12H, m).

'H-NMR{DMSO-d,) 5: 8.18(1H, ), 7.69(1H, d, J=6.0Hz), 7.54(1H, d, J=6.0
Hz), 7.49(1H, 5), 745-7.333H, m), S1(2H, 5), 323(2H, g, I12Hz), 119(3H,
1, J=7.2Hz).

1H-NMR(DMSO-dg) : 11.72(1H, br 5), $.82(1H, 5), 9.16(1H, 5), 9.11(1H, d, J=
2.3Hz), 8.80(1H, dd, J=4.5, 1.4t1z), 835(1H, td, J=1.9, 7.9Hz), 7.61(1H, dd, J=
79, 3.2Hz), 7.55(1H, d, }=6.0Hz), 1.52(1H, 5), 7.42-737(3H, m), 7.03(1H, 4,
125.6Hz), 5.01(21, 5).

'H-NMR(DMSO-dg) 5: 11.74(1H, br 5), 9.36(1H, 5), 9.15(1H, 5), 8.83(2H, d&d, I=
4.5, 1.4Hz), T.92(2H, q, J=2.2H2), 1.55(1H, d, }=6.0Hz), 7.52(1H, 5), .
7.44-7.36(3H, m}, T04(1H, d, J=5.08z), 5.01(2H, 5).

'H-NMR(DMSO-d) 8: 11.75(1H, br s), 9.38(1H, 5), 9.14(1H, s), 8.02(1H, 5), 7.57

(1H, d, J=6.011z), 7.51(1H, 1), 7.44-7.34(3H, m), 7.04(1H, d, J~6.01kz), 6.75

(1H, d&d, J=3.2, 2.3Hz), 5.01(2H, 5).

TH-NMR(DMSO-d,) &: 11.70(2H, br 5), S.48(1H, s), 9.04(1H, 5), 7.99(1H, dd, =

3.7, 0.9Hz), 7.90(1H, dd, J=5.1, 0.9Hz), 7.51-7.4%2H, m}, 7.43-7.34(3H, m),

7.23(1H, dd, J=4.6, 3.7Hz), TOIIN, d, J=6.0Hz), 4.99(2H, 5).

'H-NMR(DMSO-d,) 8: 9.14(1H, 34, J=4.9, 1.6Hz), 8. 73(1H, 4d, J-8.8, 1.9Hz),

8.73(1H, 5), 7.76(1H, q, J=4.5Hz), 748(1H, 5), 7.44-7.31(3H, m), 4.75Q2H, 5),

444021, ¢, J=5 6H2), 3.79(1H, t, =5 6Hz).

*H-NMR(DMSO-dg) &: 12.22(1H, s), 8.71(1H, s}, 7.89(1H, d, 1-3.2Hz), 7.63

(1H, d, 3=3.2Hz), 7.55(1H, W, =79, 1.4Hz), 7.45(1H, 14, =79, 1.4Hz), 7.23

(1H, 1d, 1=7.9, 0.9Hz), 4.81(2H, 5), 4.47(24L, 1, J=5.6Hz), 383(ZH, t, J=5.6Hz).

'H-NMR(DMSO-dy) &: 12.34(1H, 5), 8.70(1H, ), 7.89(1H, d, J=3.2Hz), 7.63

(1H, d, J=3.2Hz), 7.44-740(4H, m), 47321, 5), 4454 44(2H, m), 3.77-3.76(2H, m).

SH-NMR(DMSG-dg) 8: 12.27(1H, 5), 8.71(1H, 5), 7.89-2.25(1H, m), 7.63(1H, d,

J=3.28z), 7.58(1H, t, J=7.9Hz), 747(1H, dd, J=10.2, 1.98z), 7.26(1H, dd, J=4.9,

2.4Hz), 4.74(2H, 5, 4. 47-4.46(2H, m), 3.80-3.78(2H, m).

'H-NMR(DMSO-dg) &: 12.36(1H, 5), 8.71(1H, 5), 7.89(1H, d, I=3.2Hz), 7.63

(1H, 4, $=3.2Hz), 731(14, ¢, 1=79Hz), 7.12(1H, 4, }=2.6Hz), 6.99(1H, dd,

Jog.1, 2.1Hz), 4.64(2H, 3), 4.45(2H, t, 1=5.6Hz), 3.85(3H, 5), 3.77(2H, t, T=5.6Hz).

IH-NMR(DMSO-d,) b: 1168(1H, br 5), 9.13(1H, 5}, 9.03(1H, ), 7.56(1H, d, I=

6.0Hz), T.S0(1H, 5), 7.43-7.34(3H, m), 7.09(1H; 1, J=2.1Hiz), 7.02(1H, d, J=6.0

Hz), 6.90(1H, dd, J=1.9, 42Hz), 6.14(1H, dd, I~1.4, 4.2Hz), 5.00(2H, £), 3.91(3H, 5).

'H-NMR(DMSO-dg) &: 8.73(1H, 5}, 790(1H, 4, J=3.4Hz), 7.64(1H, d, J=3.4 .

Hz), 7.33-730(4H, m), 4.45-4.43(2H, m), 3.84-1.812H, m), 2.65-2.62(2H, m),

1.89-1.87(2H, m).

HI-NMR(DMSO-d,) &: 8.73(1H, 5), 790(1H, 4, J=3.2Hz), 7.64(1H, d, 7=3.2

Hz), 7.42-7.41(2H, m), 7.30-722(2H, m), 4.46(2H, 1, J=5.6Hz), 3.83(2H, |, T=

5.6Hz), 3.60(2H, t, J=7.2Hz), 2.75(2H, 1, J=1.9Hz), 194-1L89(2H, m).

Y1-NMR(DMSO-d,) &: 8.71H, 5), 7.90(1H, d, J=3.2Hz), 7.64(1H, d, J=32

Hz), 7.34-7.31(2H, m), 7.24-723(2H, m), 4.45(2H, t, J=5.6Hz), 3.81(2H, t, F=

S.6Hz), 3.56(2H, t, J=7.0Hz), 2.65(2H, t, I=7.9Hz), 195-1.87(2H, m).

HH-NMR(DMSO-d) &: 8.80(1H, 5), T49(1H, s), 7.43-7.35(3H, m), 4.76(2H, 5),

4.52(2H, 1, J=5.6Hz), 3.82(7H, ¢, F=5.6Hz), 2.60(3H, ).

YH-NMR(DMSO-d,) 8: 1235(1H, s), 8.71(1H, ), 8.49(1H, g, J=4.6Hz), 7.90

{1H, d, 1=3.2Hz), 7.64(1H, d, J=3.21z), T49(1H, dd, 1-9.7, S.6Hz), 7.32-7.26

(2H, m), 4.84(2H, 5), 4.45(2H, t, I=5.6Hz), 3.722H, t, J=5.6Hz), 2.75(3H, d, J=4.6Hz).

TH.NMR(DMSO-dg) 5: 11.62(1H, be s), 9.45(1H, 5), 9.08(1H, 5), 7.51-7 41(3H,

m), 7.26-7.14(2H, m), 6.96(1H, d, J~6.0Hz), 4.96(2H, ), 2.17(3H, 5).

HE-NMR(DMSO-d,) &: 11.78(1H, br 5), 9.51(1H, ), 9.2001H, 5), 7.99-7.92(2H,

m), 7.69-T.41(6H, m), 7.26-T.15(2H, m), 7.03(1H, d, J=6.0Hz), 498(2H, 3).

'H-NMR(DMSO-dg) &: 8.18(1H, 5), 7.49-7.41(2H, m), 7.39(1H, d, J=6.5Hz),

7.24-7.14(2H, m), 6.96(1H, 4, J=6.5z), 496(2H, 3), 301(3H, 5).

'H-NMR(DMSO-dg) 5: 9.06(1H, 5), 8.73(1H, d, J-4.6Hz), 8.64(1H, d, }=8.3

Hz), 8.14(1H, t, J=7.9Hz), 7ST(1H, {, }=5.0Hz), 7.46-T42(3H, m), 7.23-7.18

(2H, m), 7.02(1H, d, J=6.0Hz), 4.97(2H, 5).

Y- NMR(DMSO-dg) 8: 12200184, s), 8 70(1H, 5), 7.38(1H, d, J=3.26z), 7.62

(1H, d, J=3.2Hz), T46(1H, W, I=7.7, 1.THz), 7.40-735(1H, m), 7.23-7.21(2H,

m), 4.78(2H, 5), 4.47-4.45(2H, m), 331-3.79(2H, m).

TH-NMR(DMSO-d,) &: 12.31(1H, 5), 8.70(1H, 5), 7.88(1H, d, I=3.2Hz), 7.62

{1H, 4, J=3214z), 742-2.40(1H, o), 724-7.23(2H, m}, 7IX1H, id, I=8.7, 2.5

Hz), 4.75(2H, s), 4.46(2H, 1, J=5.6Hz), 3.78(2H, ¢, J=5.8Hz).
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309
310
31
312

313

318

319

320
321
322
323
324
325
. 326
krag

38
329

330
331
332

333

MLNMR(DMSO-dg) 8: 12.37(1H, ), 8.69(1H, 5), 7.88(1H, d, J=3.2Hz), 7.62

(1H, d, 1=3.2Hz), 744-7.42(2H, m), 7.21-7.18CH, m), 4.72{2H, 3), 4.43(2H, 1, I=
5.6Hz), 3.75(2H, 1, J=5.6Hz).

14.NMR(DMSO-d,) 8: 12.24(1H, 5), 832(1H, 5), 7.8%1H, d, 1=3.2Hz), 7.63

(1H, d, }=3.2Hz), 7.52-7.44(2H, m), 7.36-7.34(2H, m), 4.81(2H, 5), 4.502H, |, I=
5.6Hz), 381(2H, 1, J=5.612).

‘H-NMR(DMSO-dg) 8: 12.45(1H, 5), &73(1H, 5), 7.95-790(5H, m), 7.64(iH, d, I=
3.0Hz), 7.53-1.52(3H, m), 4.93(2H, 3), 4.49-4.47(2H, m), 383-381(2H, m).

1 NMR(CDCL,) 6: 12.24(1H, br ), 8.50(1H, ), 78X1H, d, }=32Hz), 740(1H,
d, 1=32Hz), 7.30-7.24(1H, m), 7.14(H, 1, J=7.2Hz); T.02(1H, 1, J=7.9Hz),
426(2H, 1, J=5.6Hz), 3.70(2H, 1, J=5.6Hz), 3.66(2H, t, J=7.4Hz), 2.77(2H, 1,
$u7.7Hz), 2.06-1.98(2H, m).

1H-NMR(CDCly) 8: 12.21(1H, br s), 8.41(1H, s), 7.79(1H, d, J=3.2Hz), 7.38(1H,
d, J=3.2Hz), 7.32(1H, t, J=7.9Hz), 7.02(1H, dd, 3-9.7, 1.9Hz), 695(1H, d, J=
83Hz), 4.26(2H, v, J=5.6Hz), 3.80(2H, t, 1=5.6Hz), 3.62(2H, 1, J=7.4Hz),
271(2H, t, J=7.7Hz), 2.04-1.97(2H, m).

*H-NMR(CDCL) b: 12.29(1H, br 5), B.43(1H, ), T80(1H, d, J=3.2Hz), 7.38(1H,
d, I=3.2Hz), 7.17(2H, &, J=8.6, 5.3Hz), 7.02-6.96(2H, m), 422(2H, t, J=5.6

Hz), 3.79-3.74(2H, m), 3.62(2H, 1, J=7.4Hz), 2.73(2H, t, J=7.4Hz), 2.04-1.97(2H, m).

'H-NMR(CDCJ,) 6: 8.52(1H, s), 7.81(1H, d, J=3.3Hz), 7.39(1H, d, 1=33H2),
7.30-7.18(1H, m), 7.00-6.88(3H, m), 4.22(2H, t, J=5.7Hz), 3.75(2H, 1, Jm=5.5
Hz), 3.62(2H, 1, J=7.3Hz), 2.73(2H, t, J»7.5Hz), 2.07-1.97(2H, m).
'H-NMR(DMSO-dg) 8: 9.01(1H, 5), 8.85-8.80(1H, m), 8.57(1H, d, J=8.3Hz),
843(1H, t, J=7.5Hz), 7.79(1H, 1, J=1.5Hz), 7.58(1H, 1, J=7.5Hz), 7.49(1H, 1,
J=7.2Hz), 1.26(1H, 1, J=7.2Hz), 4.85(2H, 3), 4.53-4.46(2H, m), 3.91-3.83(2H, m).
*H-NMR(DMSO-dg) &: 11.74(1H, br s), 9.09(1H, s), 752(1H, d, J=6.0Hz), 7.48
(1H, 5), 7.46~7.43(2H, m), 7.23-7.14(2H, m), 6.98(1H, d, J=65Hz), 495(2H, 5),
407(2H, 5), 3.41(3H, 5).

'H-NMR(DMSO-d,) 8: 8.17(1H, 5), 7.48-7.33(3H, m), 7.24-7.12(2H, m), 6.94(1H,
d, J=6.0Hz), 4.94(2H, 5), 2.59-2.51(1H, m), 1.24(6H, d, J=7.0Hz).
SH-NMR(DMSO-d) 6: 9.78(1H, s), 9.14(1H, s), 9.08(1H, d, J=2.3Hz), 8.77(1H,
dd, J=4.9, 1.6Hz), 8.31(1H, dt, J=7.9, 23Hz), 7.61-7.55(1H, m), 752(1H, d,
1-6.0Hz), 7.49-7.42(2H, m), 7.24-7.15(2H, m), 7.01(1H, d, J=6.5Hz), 497(2H, s}.
'H-NMR(DMSO-dg) &: 11.64(18, br s), 9.29(1H, ¢), 9.11(1H, 5), 7.48-7.37(3H,
m), 7.24-7.13(2H, m), 6.95(1H, d, J=6.0Hz), 4.95(2H, 5), 2.92(1H, scpt, J=6.5
Hz), 1.07(6H, d, J=6.5Hz).

1H-NMR(DMSO-dg) &: 11.86(1H, brs), 10.2-10.4(1H, m), 8.76(1H, s), 7.4-7.6(3H,
m), 7.21(2H, t, I=8.9Hz), 7.01(1H, d, J=6.3Hz), 4.95(2H, 5), 3.4-3.65(4H, in),
328(3H, s).

I-NMR(DMSO-d,) &: 11 90(1H, s), 10.17-10.07(1H, m), 8.76(1H, s), 7.56-7.41
(3H, m), 7.27-7.15(2H, m), 7.02(1H, d, I=6.4Hz), 4.95(2H, 3), 3.40-3.29(2H, m),
113(3H, 1, J=7.2Hz).

H-NMR(DMSO-d,) 6: 9.43(1H, 5), 9.07(1H, 5}, 745(1H, d, J=6 OHz), 7.34-7.25
(2H, m), 7.24-7.34(1H, m), 6.94(1H, d, J=6.0Hz), 3.84(2H, t, }=7.2Hz), 2.78
(2H, 1, J~7.2H2), 2.16(3H, 5), 1.98-1,82(2H, m).

TH-NMR(DMSO-d,) &: 9.45(1H, 5), 9.09(1H, 5), 7.60-7.44(1H, m), 7.41-7.34(1H,
m), 7.25-7.18(1H, m), 6.91(1H, d, J=6.5Hz), 5.06(2H, s), 2.17(3H, 5), 0.00(6H,
t, Jm3.5Hz).

14 NMR(DMSO-dg) &: 8.73(1H, 5), 7.89(1H, d, J=3.2Hz), 7.68(1H, dd, J=9.3,
2.8Hz), T.63(1H, d, J=3.2Hz), 7.55(1H, dd, J=8.3, 5.6Hz), 745(1H, 1d, J=8.3,
2.8Hz), 5.02(2H, s), 4.52-4.47(2H, m), 387(3H, 5), 3.81-3.76(2H, m).
'H-NMR(DMSO-dg) &: 8.99-8 94(1H, m), 8.81-8.76(1H, m), 8.57(1H], d, J=8.3
Hz), 8.42-8.32(1H, m), 7.76-7.69(1H, m), 7.66(1H, d, I=7.4Hz), 7.43(ZH, dd, J=
65, 1.4Hz), 4.75(2H, 5), 4.47(2H, 1, §=5.3Hz), 3.82(2H, 1, I-5 3Hz).
IH-NMR(DMSO-d,) : 9.45(1H, 5), 8.90(1H, d, J~8.3Hz), 8.81(1H, d, }=5.6

Hz), 8.46(1H, s), 8.08(1H, dd, J=7.9, 5.6H2), 7.57(1H, t, J=74Hz), T46(1H, (,
J=1.4Hz), 7.25(1H, t, J=79Hz), 4.83(2H, 5), 436(2H, 1, J=5.3Hz), 3.83(2H,

1, J=S.6Hz).

H-NMR(DMSO-dg) b: 8.98(1H, 5), 8.80(1H, 4, Ju4.6Hz), 8.54(1H, d, 1=8.8

Hz), 8.41(1H, t, J=7.7Hz), 7.76(1H, t, J=6.7Hz), 7.35-727(2H, m), 7.26-7.19
(1H, m), 4.47(2H, 1, J=5.6Hz), 3.8KZH, 1, J=5.6Hz), 3.61{2H, t, J=7.4Hz),
2.80(2H, td, J=7.9, 1.9Hz), 1.88(2H, 1, J=7.4Hz).

'H-NMR(CDCL,) b: 12.26(1H, s), 8.72(1H, 5), 7.90(1H, d, J=3.0Hz), 7.62-7.58
(3H, m), 7.33-722(2H, m), 7.01(iH, 5), 4.94(2H, 5), 4.48(2H, ¢, J=5.7Hz), 3.89
(2H, 1, 1e5.7Hz).  ° .

H-NMR(DMSO-dg) 8: 12.25(1H, 5), 10.69(1H, d, I=8.3Hz), B.26(1H, s),
7.39-7.34(8H, m), 7.22-7.15(6H, m), S28(1H, ¢d, I=13.9, 8.3Hz), 4. 70(2H, &),
4.34(2H, 1, J=5.6Hz), 3.11-3.03(2H, m).

'H-NMR(DMSO-d,) &: 11.82(1H, 5), 9.26(1H, s), 8.65(1H, 5), 7.54(1H, W, J-7.0,
15Hz), 7.42(1H, W, J=7.0, 15Hz), 7.22(1H, t, I=7.9Hz), 4.79(2H, 5), 4.29

(2H, ¢, J=5.6Hz), 3.76(2H, 1, J=5.6Hz), 2.12(3H, s).

1. NMR(CDCL,) b: 12.26(1H, br 5), 8.44(1H, 5), 7.82(1H, d, J=3.2Hz), 7.39(1H,
d, 1=3.2Hz), 7.25-7.15(2H, m), 7.09-7.00(2H, m), 4.22(2H, ¢, J=5.6Hz), 3.76
(2H, 1, J=5.6Hz), 3.66(2H, t, I=7.2Hz), 276(2H, t, J=7.7Hz), 2.06-1.99(2H, m).

2>
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TABLE 37-continued

Example '"H-NMR

334
335
336
. 33;7
338

39

351

338

358

H-NMR(CDCY;) 8: 12.21(18, br s), 10.65(1H, d, J =8.10k), 8.28(1H, 1),
7.37-7.15(14H, m), 5.21-5.06(1H, m), 4.73(2H, 5), 4.13(2H, ¢, }=5.7Hz), 3.61
(28, t, J=5.3Hz), 2.79-2.58(2H, m), 2.31-2.08(2H, m).

*H-NMR(CDCI,) b: 90311, 5), 7.93(1H, 4, J=3.7Hz), T47(IH, d, J=3.7Hz),
7.27-7.20(1H, m), 7.09-7.04(2H, m), SBNIH, br 5), 4.47(2H, ¢, J=5.7H), 3.85
(21, t, §=5.7Hz), 3.70~3.65(2H, m), 292(3H, d, }-5.1Hz), 2.81-2.72(2H, m).
‘H-NMR(DMSO-d,) 8: 12.24(1H, br 5), 7.71(1K, 5), 7.35-7.15(3H, m), 4.23(2H, ¢,
1=5.1He), 3.76(2H, 1, J=5.1Hz), 3.55(2H, {, J=7.4Hz), 276021, ¢, }=7.4

Hz), 1.89-1.73(2H, m), 1.159(9H, s).

TH-NMRDMSO-d,) 8 1222(1H, 3), 8.14(1H, 5), 7.48-7.28(4H, m),
4.71(2H, 5), 4.32(2H, Y, J~5.6Hz), 39K1H, sept, J=5.3Hz), 3.7%2H, t, J=5.6
Hz), 1.02(5H, t, J=5.3Hz).

'H-NMR(DMSO-dg) &: 8.73(1H, 5), 791-7.91(1H, m), 7.65-7.64(1H, m), 730-7.14
(3H, m), 4.45-4.43(2H, m), 3.80-3.78(2H, m), 3.56-3.53(2H, m), 2.64-2.61(2H, m),
1.63-1.62(4H, m).

'H-NMR(DMSO-d,) &: 8.75-8.74(1H, m), 7.91-7.9K1H, m), 7.65-7.65(1H, m),
4.45—4 44(2H, m), 3.81-3.80(2H, m), 3.51(2H, 1, J=7.3k), 1.61-1.592H, m),
1.34-1.29(4H, m), 0.8%(3H, t, J=7.0Hz)- . -
'H-NMR(DMSO-d,) &: 8.83(2H, d, J~6.5Hz), 85918, s), 855(2H, d, J=6.5 .
Hz), 7.57(1H, t, J=7.9Hz), 7.46(1H, 1, J=7.4Hz), 7.25(1H, 1, J=79Hz), 4.82

(24, 5), 4.38(2H, t, 1=5.1Hz), 3.82(2H, t, J=5.1Hz).

H-NMR(DMSO-d,) &: 8.88(2H, d, J~6.5Hz), 8.84(1H, 5), 8.49(2H, d, I=6.5

Hz), 7.49-743Q2H, m), 7.27-7.18(3H, m), 6.99(1H, d, J=6.5Hz), 4.9%(2H, 5).

H-NMR(DMSO-dg) 8: 11.61(1H, ), 9:23-9.19(1H, m), 9.10(1H, s), 8.85-8,82(23,

m), 7.61-7.52(2H, m), 7.45~7.38(1H, m), 7.27-7.20(1H, m), 6.95(1H, d, J=6.0

Hz), 5.06(2H, 5).

'H-NMR(DMSO-d,) $: 12.27(1H, br 5), 805(1H, s), 7.97(1H, 6), 7.67-7.62(1H,

m), 7.46-7.39(2H, m), 4.73(2H, s), 4.36-4.29(2H, m), 3.80-3.72({5H, m).

'H-NMR(DMSC-dg) 8: 8.49(1H, 5), 7.49-7.41(2H, m), 7.37(1H, d, J=6.58z),

7.25-7.17(261, m), 6.94(1H, d, Je6.5Hz), 4.52(2H, ), 2.63-2.60(3H, m).

H-NMR(DMSO-d,) & 8.43(1H, 5), 7.43-7.39(2H, m), 7-35(3H, d, J=6.011z),

7.24-7.15(2H, m), 6.92(1H, d, J-§.5Hz), 491(2H, 5), 391H, sept, I=6.5Hz),

1.03(6H, d, 3=6.5Hz).

H-NMR(DMSO-d,) 8 9.84(1H, 8), 8.35(2H, t, }=3.2Hz), 867(1H, s), 7.96(2H,

d, 3=6.0Hz), 748(1H, s5), 7.41-7.35(3H, m), 4.74(2H, 5), 4.37(2H, 1, I=5.8Hz),

377(2H, ¢, 3=5.6Hz).

*H-NMR(DMSO-de) 8: 11.78(1H, br 5), 9.21(1H, d, J=0.9Hz), 9.08(1H, =),

8.91-8.81(2H, m), 7.54(1H, d, J-6.5Hz), 748(2H, dd, J=8. 8, 5.6Hz), 7.26-7.13

(2H, m), 6.98(2H, d, J=6.0Hz), 4.95(2H, 5).

'H-NMR(DMSO-d,) &: 1215(1H, br 5), 9.87(1H, d, J=15Hz), 8.69-8.61{1H, m),

8.58-8.49(2H, m), 7.65(1H, d, J=7.2Hz), 747-7.36(2H, m), 4.73(2H, s}, 4.41

(2H, ¢, J=5.382), 3.77(2H, 1, J=5.3H2).

TH-NMR(DMSO-d,) b: 10.34(1H, s}, 8.70(1H, s), 7.8X1H, d, J=3.2Hz), 7.64

(1H, 4, 1=3.2Hz), 7.24(1H, 4, J=R.3Hz), 6.89(1H, 4, J=2.3Hz), 6.84(1H, dd, J=

8.1, 2.1Hz), 4.62(2H, s), 4.44-4.43(2H, m), 3.77-3.76(2H, m).

TH-NMR(DMSO-d,) 8: 8.69(18L, 5), T89(IH, 4, J=3.21Ez), 7.63(H, d, J=3.2

Hz), 7.32-725(48, m), 7.20-7.14(1H, m), 4.39-4,34(2H, m), 3.75-3.69(2H, m),

3.46-3.37(2H, m), Z76(1H, q, I=7.0Hz), 195-1.82(2H, m), 1.24(3H, d, J=7.0Hz).

IH-NMR(DMSO-d,) 8: 9.97(1H, s), 918(1H, d, I=1.9Hz), 8.87(1H, dd, J=5.1,

1.9Hz), 8.71(1H, s), 8.52(1H, dt, J=1.9, 19H), 7.77{1H, 44, 1=79, 5.1Hz),

7.56(1H, 1d, J=7.8, 1.4Hz), 7.46(UL W, J=7.0, 1.4tks), 724{1H, ¢,

J=7.9Hz), 4.82(2H, s), 4.41(2H, 1, J=5.6Hz), 3.82(2H, 1, J5.6Hz).

'H-NMR(DMSO-d,) b: 8.71(1H, 5), 790(1H, d, 1=3.2Hz), 7.64(1H, d, J=3.2

Hz), 7.47(1H, d, J=2.34), 7.31(1H, dd, J=8.6, 2.1Hz), 7.13(1H, d, J=8.3Hz),

4.66(2H, ), 4.42(2H, 1, J=5.6Hz2), 4.00(2H, 1, J=6,3Hz), 3.75Q2H, t, J-5.6

Hz), 1.79-1.69(2H, m), 0.98(3H, ¢, J=74Hz).

"H-NMR(DMSO-d,) &: 8.71(1H, 5), 7901H, d, 1-3.26z), 7.64(1H, 4, 1=3.2

Hz), 7.46(1H, d, 1=2.3Hz), 7.30(1H, dd, J=8.6, 2.3Hz), 7.15(1H, d, J=8 6Hz),

4.68-4.62(3H, m), 4.43(2H, 1, J=5.3Hz), 3.76(2H, 1, Ju$.6Hz), 1.28(SH, d,

J=6.08z).

H-NMR(DMSO-d,) b: 8.71(1H, ), 7.90(1H, 4, 1-3.2Hz), 7.64(1H, &, J=3.2

Hz), 7.50(1H, d, J=2.3Hz), 746(2H, d, J=7.0H2), 7.40(2H, 1, }=7.2Hz),

7.35-7.30(2H, m), 7.22(1H, d, J~8.8Hz), 5.21(2H, 5), 4.66(2H, 5), 4.43(2H, 1, Y=

S.6Hz), 3.75(2H, \, J=5.8Hz).

"H-NMR(DMSO-dg) 5: 8.73:(1H, 5), 790(1H, d, 3=3.2Hz), 7.64(1H, d, J=3.2

Hz), 7.33(1H, d, J=8.3Hz2), 7.09(1H, 4, J-19Hz), 699(1H, dd, I-8.1, 2.3tz),

4.67(2H, 5), 4.45-4.43(2H, m), 3992H, t, J=6.5Hz), 3.73-3.72(2H, m), 1.71(2H,

t, J=13.9, 7.0Hz), 0.97(3R, 1, J=4.9Hz).

"H-NMR(DMSO-dg) &: 8.70(1H, 5), 790(1H, d, J=32Hz}, 7.64{1H, d, J=3.2

Hz), 7.34(1H, d. J=7 5H2), 7.13(1H, d, J=1.9Hz), 697(1H, a4, I=7.9, 1.9Hz),

4.72(1H, sept, J=6.0112), 4.64(28L, 5), 4.43-4.42(2H, m), 3.70~3.68(2H, m), 1.24

(6H, d, 3=6.0z).
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359

360

361

363

354

366

367

368

369

10

3713

374

375

376

an

*H-NMR(DMSO-dg) &: 8.70(1H, 5), 7.90~7.90(1H, m), 7.64(1H, dd, J=1.5, 0.8
Hz), 7.47-7.46(2H, m), 7-39-7.30(4H, m), 7.25(1H, d, J=1.5Hz), 7.02(1H, dd,
I=1.9, 1.9Hz), 5.19(2H, ), 4.69(2H, 5), 4.39-4.38(2H, m), 3.71-3.69(2H, m).
*H-NMR(DMSO-dg) 8: 8.41(1H, s), 8.00(1H, s), 7.50-7.43(2H, m), 732(1H, d, Ju
6.0Hz), 7.25~7.18(2H, m), 6.97(1H, 4, J=6.0Hz), 4.9%(2H, s), 375(3H, 8).
'H-NMR(DMSO-d,) b: 12.20(1H, s), 9.91-9.83(1H, m), 8.40(1H, 5), 7.59-7.52(1H,
m), 7.43(1H, t, ]=6.7Hz), 7.24(1H, t, J=1.9Hz), 4.80(2H, s), 4.42(2H, t, J=5.6Hz),
3.80(2R, ¢, J=5.6Hz), 2.83(3H, d, J=4.6Hz).

1H-NMR(DMSO-dg) &: 12.5(1H, brs), 9.00(1H, 5), 87-89(1H, m), 8.58(1H, d, J=
6.9Hz), 8.3-8.5(1H, m), 7.7-7.8(1H, m), 7.4-7.52H, m), 7.2~7.3(2H, m), 4.76{2H,
5), 4.4-4.6(2H, m), 3.6-3.9(2H, m).

1H-NMR(DMSO-dg) 8: 9.27(1H, 5), 8.82(1H, d, J=5.4Hz), 8.65(1H, d, Ju8Hz),
82~8.4(1H, m), 7.73(1H. t, J=6Hz), 7.59%(1H, 1, J=7.5Hz), 7.3-7.5(2H, m), 7.25
(1H, ¢, J=8Hz), 7.07(1H, d, J=6Hz), 5.11(2H, s).

'H-NMR(DMSO-dg) 5: 9.21(1H, s), 8.30(1H, d, J=4.2Hz), 8.64(1H, d, J=8.3

Hz), 8.28(1H, t, J=7.2Hz), 7.68(1H, t, J=6.5Hz), 7.43(1H, 4, J=6.5Hz), 7.43

(1H, dd, J=7.9, 6.5Hz), 7.26(2H, W, J=8.3, 1.4Hz), 7.16(1H, W, J=8.7, 2.3Hz),
7.07(1H, d, J=6.5Hz), S.03(2H, s). .
*H-NMR(DMSO-d) b: 9.64(1H, s),-8.71(1H, s), 7.90(1H, d, J=3.2¢iz), 7.64(211,
d, J=32Hz), 7.47-7:41(2H, m), T.03(1H, td, J=8.3, 2.8Hz), 4.72(2H, 5),
4.46-4.40(2H, m), 3.69-3.64(2H, m), 2.07(3H, 5). ,

*H-NMR(DMSO-d) &: 7.75(1H, s), 7.57=7.53(1H, m), 7.43(1H, 1, F=6.5Hz), 7.23
(1H, ¢, 1=7.9Hz), 4.78(2H, s), 4.27(2H, 1, J=5.6Hz), 3.T7(2H, 1, J=5.6Hz),
L19(H, ).

*H-NMR(DMSO-d) d: 8.75(1H, s), 7.91(1H, d, J=3.2Hz), 7.68(1H, dd, J=9.7,
2.8Hz), 7.65(1H, d, J=3.2Hz), 7.52(1H, dd, 1=8.8, 5.6Hz), 7.42(1H, 1d, J~838,
2.8Hz), S.06(2H, s), 4.54-4.48(2H, m), 3.84-3.78(2H, m).

'H-NMR(DMSO-dg) d: 9.15(1H, s), 8.80-8.75(1H, m), 8.66(1H, d, J=8.3Hz),
826-8.17(1H, m), 7.60-7.44(4H, m), 7.33-7.26(1H, m), 7.04(1H, d, J=6.0Hz),
5.00(2H, s).

*H-NMR(DMSO-d¢) d:'12.15(1H, br s), 7.93(0.3H, 5); 791(0.7H, 5), 7.46-7.22
(9H, m), 4.72(1.4H, 5), 4.71(0.6H, s), 4.65(1.4H, 5), 4.39(0.6H, 5), 4.31-4.21(2H,
m), 3.77-3.69(2H, m), 2.81(2.1H, s), 2.77(0.9H, s).

'H-NMR(DMSO-d) &: 12.34(1H, br 5), 10.57(1H, v, J=6.0Hz), 8.77(1H, s), 8.73
(1H, 4, 1=5.6Hz), 8.39(1H, 5), 8.31(1H, d, J=7.4Hz), 7.87(1H, t, J=6.3H2),
T.A46(1H, s), 7.43-7.32(3H, m), 4.73(2H, s), 4.68(2H, d, J=6.0Hz), 4.39(2H, t,
J=5.8Hz), 3.75(2H, t, J=5.6Hz).

'H-NMR(DMSO-dg) b: 12.34(2H, br s), 10.66(1H, |, =5.6Hz), B.70(1H, d, I=
4.6Hz), 8.39(1H, s), 8.20(1H, t, J=7.7Hz), 7.66(2H, d, J=7.9Hz), 7.46(1H, s),
7.43-7.33(3H, m), 4.78(2H, d, J=6.0Hz), 4.73(2H, 5), 4.40(2H, 1, J=5.6Hz),
3.75(2H, 1, J=5.8Hz).

*H-NMR(DMSO-d,) 8: 8.93(1H, s5), 8.30(1H, d, J=4 6Hz), 8.56(1tl, d, J=8.3
Hz), 8.38(1H, 1, J=7.4Hz), 7.80~7.69(2H, m), 7.66{1H, d, Je8.3Hz), 7.42(1H,

dd, 3=8.3, 1.9Hz), 4.772H, 5), 4.47(2H, t, J=5.6Hz), 3.832H, t, J=5.6Hz).
H-NMR(DMSO-do) b: 1230(1H, br 5), 10.30(1H, t, J=53Hz), 8.37(1H, s), 7.46
(1H, s), 7.42-7.32(3H, m), 4.73(2H, 5), 4.39(2H, t, J=5.6Hz), 4.23(2H, d, J=5.1
Hz), 3.75(2H, t, J=5.6Hz), 2.11(3H, s).

'H-NMR(DMSO-dg) b: 8.92-8.86(3H, m), 8.53(2H, d, J=6.5Hz), 7.46-7.40(1H,
m), 7.29-7.22(3H, m), 7.16(1H, d, J=8.6, 1.7Hz), 6.99(1H, d, J=6.0Hz), 5.01(2H, s).
'H-NMR(DMSO-d,) 8: 8.09(1H, s), 7.41(1H, 1, J=7.9, 6.0Hz), 7.27-7.19(3H,
m), 7.15(1H, td, 1=8.7, 2.0Hz), 6.92(1H, 4, J=6.5Hz), 4.98(2H, ), 1.1%(9H, d,
J=4.6Hz).

'H-NMR(DMSO-dg) b: 12.37(1H, s), 10.44(1H, t, J=6.0Hz), 8.40(1H, 5),

_ 7.46-7.39(2H, m), 7.38-7.20(2H, m), 7.25-7.14(4H, m), 4.71QH, 5), 438Q2H, 4, J=

5.6Hz), 4.424.35(2H, m), 3.76-3.68(211, m).
'H-NMR(DMSO-dg) 6: 12.35(1H, br 5), 10.44(1H, 1, J=6.0Hz), 841(1H, 5),
7.46-7.39(2H, m), 7.38-7.32(2H, m), 7.25-7.12(4H, m), 4.71(2H, ), 4.52(2H, ¢,
J=6.0HZ), 4.42-4.35(2H, m), 3.76-3.69(2H, m).

'H-NMR(DMSO-dg) b: 12.35(1H, 5), 9.8-10.0(1H, m), 838(1H, 5, 7.4-7.5Q2H, m),
T20(2H, t, I=8.7Hz), 4.71(2H, 5), 4.3-4.5(2H, m), 3.6-3.82H, m), 2.83(3H, 4,
J=4.8Hz).

1H-NMR(DMSO-d) &: 12.3(1H, brs), 10.3-10.5(1H, m), 841(1H, 5), 7.3-7.5(H,
m), 4.71(2H, 5), 4.34(2H, d, J=6Hz), 4.3-4.5(2H, m), 3.6-3.8(ZH, m).
'H.NMR(DMSO-dg) &: 12.31(1H, s}, 9.87(1H, d, I~S5.1Hz), 8.38(1H, 5),
7.43-T.40(4H, m), 4.73(2H, ), 439-4.37(2H, m), 3.73-3.72(2H, m), 2.82(3H, d,
-4.6Hz).

'H-NMR(DMSO-dg) 8: 9.87(1H, d, J=1.4Hz), 8.63~8.63(1H, m), 8.57-8.51(2H,

m), 7.69(1H, d, J=2.3Hz), 7.64(1H, d, J=8.3Hz), 7.40(1H, &d, J8.3, 23Hz),
4742, 5), 4.42(2H, |, J=5.6Hz, 3.78(2H, {, J=5.6Hz).

'H-NMR(DMSO-dg) &: 12.18(1H, br 5), 8.1S(1H, 5), 7.67(1H, d, J=1.9Hz), 7.63
(1H, d, J=8.3Hz), T.37(1H, dd, J=8.3, 1.9Hz), 4.T1(2H, 5), 433(2H, t, J=53

Hz), 394(1H, sept, J=7.0Hz), 3.74(2H, 1, J=5.3Hz), 1.03(6H, d, }=7.0Hz),

w2
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385

386

387

n

7]
L 393
394
398

396

397

398

402

403

409
410

411

'H-NMR(DMSO-do) 8: 12.28(1H, br s), 8.13(1H, 5), 7.46-7.36(2H, m), 7.25~7.14
(2H, m), 4.69(2H, s), 4.30(2H, 1, J=5.6Hz), 3S2(1H, t, J=7.0Hz), 3.69(2H,

sept, J=5.8Hz), 1.01(6H. d, J=70Hz).

TH-NMR(DMSO-d¢) §: 12.14(1H, br 5), 7.72(1H, ), 7.47-7.35(2H, m), 7.26-7.13
(2H, m), 4.69(2H, 5), 4.22(2H, 1, =5.6Hz), 3.69(2H, t, 1=5.6Hz), 1.1%9H, 5).

2 NMR(DMSO-dg) 6: 8.47(1H, 5), 744(2H, 1d, J=5.9, 2.5Hz), 7.35(1H, 4, 1=
6.5Hz), 7.20(2H, 1, J=8.8, 2.6Hz), 6.93(1H, d, J=6.5Hz), 4.92(2H, 5), 2.97

(2H, &, F=6.5Hz), 208(1H, dsept, I=6.7, 6.7Hz), 0.89{6H, d, J=7.0Hz).
IH-NMR(DMSO-dg) bt 12.27(1H, br ), 9.93-9.82(1H, m), 8.38(1H, 5), 7.52-7.37
(2H, m), 7.30-7.18(1H, m), 4.70(2H, 5), 440(2H, 1, 3=5.6Hz), 3.742H, 1, J=5.6
Hz), 2.82(3H, d, J=5.1Hz).

1H.NMR(DMSO-dg) &: 7.61(1H, ), 7.43-7.41(2H, m), 7.20-7.18(2H, m), 4.69(2H,

§), 4.26-4.25(2H, m), 3.70-3.68(2H, m), 3.45(2H, 5), 3.17(3H, 5), L1B(6H, 5).
SH-NMR(DMSO-dg) &: 9.23(1H, 5), 9.10(1H, ), 8.93-880(2H, m), 7.59-7.33(5H,
m), 6.99(1H, d, J-6.4kkz), 4.98(2H, ).

TH.NMR(DMSQ-d) 8: 9.20(1H, d, J=1.4Hz), 8.90(1H, dd, J=5.6, 1.4FLz), 8.83
(1H, 4, F=5.6Hz), 8.78(1H, 5), T.4CH, &, J8.7, 5.3Hz), T.21(2H, 1, }=8.7

Hz), 4.73(2H, 5), 4.47—4.40(2H, m), 3.79-3.7202H, m).

IH-NMR(DMSO-dg) 8: 9.22(1H, d, J=1.4¢Iz), 8.92(1H, dd, =5.6, 1.4Hz), 8.84
(QH, 4, J=5.6Hz), 8.80(1H, 5), 7.50-7.38(sH, m), 4.804.69(2H, m), 4.48-4.41
(2H, m), 3.81-3.71(2H, m). i

TH-NMR(DMSO-dg) &: 9.19(1H, br 5), 8.92-887(1H, m), 3.82(1H, dd, J=5.6, 1.9
Hz), 8.79(1H, d, J=1.9Hz), 7.65(1HL, 4, J=7.4tkz), 7.43(2H, d, J=T.4Hz), 4.73

(2H, 5), 4.48-4.42(2H, m), 3.82-3.74(2H, m).

'H NMR(DMSO-d¢) 8: 9.21(1H, d, J=1.4kk), 9.09(1H, ), 888(1H, dd, J=5.6,
1.4Hz), 8.85(1H, d, J=5.68kz), 7.69-7.66(1H, m), 7.54(1H, d, J=6.5Hz),
7.46-7.42(2H, m), 6.98(1H, d, J=6.5Hz), 4.95(2H, 5).

TH-NMR(DMSO-d,) &: 8.71(1H, 5), 790(1H, d, J=3.2Hz), 7.64(1H, d, J=3.2

Hz), 7.03-7.01(1H, m), 6.96-6.95(1H, m), 6.92-6.90(1H, m), 4.69(2H, 5), 4.46-4.44

(24, m), 3.94(2H, t, J=6.5Hz), 3.78-3.7H(2H, m), 1.73-1.66(2H, m), 0.95(3H, 1,
I=7.4H2).

HINMR(DMSO-d5) 8: 8.72(1H, 3), 790(1H, d, J=3:2Hz), 7.64(1H, d, J=32
Hz), 7.01-698(1H, m), 6.94-6.93(1H, m), 6.88-6.88(1H, m), 4.69-4.64(3€, m),
4.46-4.44(2H, m), 3.79-3.77(2H, m), 1.24(6H, d, J=6.0Hz).
TH-NMR(DMSO-d,) 8: 8.71(1H, 5), 7.90(1H, d, J=3.2Hz), 7.64(1H, d, =32
Hz), 7.43-7.42(2H, m), 7.35-7.31(3H, m), 7.06~706(2H, m), 6.99-6 96(1H, m),
S.13(2H, 5), 4.69(2H, 5), 4.43-4.42(2H, m), 3.75-3.74(2H, m).
'H.NMR(DMSO-d,)) & 9.22(1H, d, J=1 4Hz), 9.09(1H, 5), 8.92-8.80(2H, m),
7.54(1H, d, J=6.5Hz), 7.49-7.37(4H, m), 6.98(1H. d, J=6.0Hz), 4.96(2H, 5).
IH-NMR(DMSO-dg) 6: 9.96(1H, ), 9.07(1H, 5), 8.79(1H, s), 8.T3(1H, 4, I=5.6
Hz), 8.31(1H, d, J=7.9Hz), 7.85(1H, dd, J=19, 5.6Hz), 7.48(1H, 5), 742(1H, 4,
J=6.0Hz), 7.40-7.33(3H, m), 6.97(1H, 4, J=6.0Hz), 497(2H, ), 4.11(2H, 5).
. NMR(DMSO-dg) b: 10.02(1M, 5), 9.07(1H, 5), 8.80(2H, dd, J=5.1, 1.0Hz),
7.89(2H, d, J=6.5Hz), 7.49(1H, 5), 7.43(1H, 4, J=6.5Hz), 7.41-7.33(3H, m),
6.98(1H, d, I=6.5Hz), 497(2H, 3), 422(2H, 5).

TH-NMR(DMSO-d, ) &: 10.14(1H, 2), 9.07(1H, s), 8.79(1H, 4, Ju6.0Hz), 830
(1H, 1, J=7.9Hz), 7.83(1H, d, J=T.94kz), 7.75(1H, t, I=6.5Hz), 749(1H, 3),
TA44(1H, 4, J=6.5Hz), 741-7.34(3H, m), 69%(1H, d, J=6.5Hz), 4.98(2H, s),
432(2H, 4, }=8.8Hz).

' NMR(DMSO-d, 6: 9.21(1H, d, 3=0.9z), 9.0%(1H, 5), 8.88(1H, dd, I=5.6,
1.4Hz), 8.84(1H, d, 1=5.6Hz), 7.54(1H, d, J=6.5Hz), 7.45-7.39(1H, m),

. 729-7.21(2H, m), 7.18-7.11(1H, m), 697(1H, d, J=6.5Hz), 4.98(2H, 5).

Y NMR(DMSO-dg) &: 9.89(1H, d, Ju1.4Hz), 8.90(1H, 8), 8.71(1H, dd, J=23,
1.4Hz), 8.59(1H, 4, 1=23Hz), 7.51(1H, d, J=6.0Hz), 742(1H, 1d, J=79, 6.5

Hz), 7.29-7.22(2H, m), 7.15(iH, 1d, J=8.5, 2.8Hz), 6.96(1H, d, J~6.0Hz), 4.99
(24, s).

*H-NMR(DMSO-dg) 8: 8.41(1H, 5), 801(1H, 5), 7.67(1H, d, J=7.4Hz), 7.44-741
(2H, m), 7.32(1H, d, J=6.5Hz), 6.96(1H, d, 1=6.5Hz), 4.96(2H, 5), 3.75(3H, ).
H-NMR(DMSO-dg) &: 9.03(1H, s), 8.71(1H, ), 7.6X1H, 4, I=7.4Hz), 7.44-738
(2H, m), 4.70(2H, 5), 4.28(2H, 1, J=5.6Hz), 3.72{2H, 1, J=5.8Hz), 2.34(ZH, s),
0.98(9H, 5).

"H-NMR(DMSO-d,) 8: 8.81-8.76(2H, m), 8.72(1H, s), 8.23(1H, t, J=7.9Hz), 7.65
(1H, &, 1=6.5Hz), 7.46-7.43(1H, m), 7.30-724(2H, m), 7.20-7.14(1H, m), 7.02
(1H, s), 5.02(2H, 5), 2.38(31, 5).

TH-NMR(DMSO-dg) &: 7.74(1H, £), 749-7372H, m), 727-7.12(2H, m), 6.86(1H,

s), 492(2H, s), 2.20(3H, s}, 1.1809H, 5).

TH-NMR(DMSO-d,) &: 12.43(1H, dd, J=11.4, 4.9Hz), 7.46-7.36(2H, m),
7.24-7.11(2H, m), 4.70(2H, 5), 4.17(2H, 1, J=5.6Hz), 4.12(2H, 5), 3.64(2H, 1, J=
5.6Hz), 3.24(3H, 5), 1.12(H, 5).

H-NMR(DMSO-dg) 5: 10.5-10.7(1H, m), 8.6-8.7(1H, m), 839(1H, 5), 7.9-8.1
(1H, m), 7.4-7.6(4H; m), 7.20(2H, t, }=8.7Hz), 4.7-4.3(4H, m), 4.44.5(2H, m),
3.6-3.8(2H, m).

H1-NMR(DMSQ-dg) &: 1236(1H, br s), 1036-10.32(1H, m), 841(1H, 5},
7.61-7.58(1H, m), 7.46~7.39(2H, m), 1.24-7.17(2H, m), 6.42-6.39(1H, m), 6.29
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TABLE 37-continued

Example 'H-NMR

412
13

414
415

416

417

418
419
420

421

m

423

424

425

426

427

428
429
430
a1
Tan
433

434

435

436

437

(1H, 4, J=32Hz), 4.71(2H, s), 4. s%(‘m, d, ¥=5.6Hz), 4.43-4.35(2H, m),

3.76-3.69(2H, m).

*H-NMR(DMSO-d,) 8: 12.68(1H, 5), 7.70(18, ), T.47-7.41Q2H, m), 7.24-7.17(2H,

m), 4.70(2H, 1), 3.60(2H, 5), L40(6H, 5), 1.18(5H, 3).

H-NMR(DMSO-d,) &: 12.75(1H, 5), 815(1H, 3), 7.44(2H, dd, J=8.8, 5.6Hz),

T.20(2H, t, J=8.8Hz), 4.70(2H, 5), 3.5902H, 5), 1.41(6H, 5).

*H-NMR(DMSO-dy) &: 8.81(1H, d, Jwd.6Hz), 8.70(1H, d, I=8.3Hz), 8.66(1H,

s), 8.40(1H, ¢, J=7.5Hz), 7.78(1H, 1, J=5.7Hz), 748(2H, dd, J=8.3, 5.6Hz),

7.23(2H, t, 1=1.4Hz), 4.75(2H, 5), 3.70(2H, 1), 1.55(6H, 5).

'H-NMR(DMSO-dg) b: 12.36(1H, br 5), 10.39(1H, br s), 8.41(1H, 5), 7.52-7.14

(BH, m), 4.71(2H, 5), 4.50(2H, d, I=5.61kz), 4.42-435Q2H, m), 3.77-3.68(2H, m),

3.02(6H, 5).

*H-NMR(DMSO-dg) b: 9.86(1H, d, Ju1.4¥Ez), 8.67-8.62(1H, m), 8.56-8.49

(H, m), 749-T30(4H, m), 4.742H, ), 44420, L 3=5.6Hz), 3.7T(2H, 1, =5.68z).
'H-NMR(DMSO-dg) &: 9.85(1H, d, J=1.4Hz), 8.6401H, t, 3=2 1Hz), 8.55-8.51

(2H, m), 7.47-739(2H, m), 7.25~7.16(2H, m), 4.72(2H, 5), 4.40(2H, 1, J=5.6Hz),

3.74(2H, t, J=5.6Hz).

'H-NMR(DMSO-dg) &: 7.86-7.79(3H, m), 7.65-756(2H, m), 7.53-7.47(2H, m),

7.43-1.36(24, m), 4.67(2H, s), 4.32~4.25(2H, m), 3.74=3.67(2H, m).

TH-NMR(DMSO-d,) §: 7.67-7.61(2H, m), 7.46-7.38(4H, m), 7.37-7.31(3H, m),

4.71(2H, s), 4.50(2H, 5), 4.26-4.20(2H, m), 3.75-3.69(2H, m).

*H-NMR(DMSO-dg) b: 7.90-7.86(1H, m), 7.84(1H, s), 7.65-7.58(2H, m), 7.44-7.38

(2H, m), 7.12-7.08QH, m), 4.58(2H, 5), 4.33-4.26(2H, m), 3.76-3.68(2H, m).

TH-NMR(DMSO-d,) & 12.39(1H, 5), 10.55(18, 1, J=6.31z), 8.41(1H, 8), 7.89

{2H, d, J=83Hz), 7.55(2H, d, J=8.3Hz), 7.43(2H, dd, J=8.8, 5.6Hz), 7.21(2H,

t, J=8.802), 4.T2(2H, ), 4.65(2H, 4, J=6.3Hz), 4.42436(2H, m), 3.77-3.69

(2H, m), 3.19(3H, 5).

'H-NMR(DMSO-d,) &: 7.49-7.42(2H, m), 7.27-719(2H, m), 7.01(iH, br s), 4.79

(1H, d, J=14.8Hz), 4.74(1H, d, I=14.8Hz), 4.63-4.52(1H, m), 4.47-4.34(1H, m),

? t::—e)sa(m, m), 3.41-3.32(1H, m), 3.06-2.96(1H, m), 2.87-2.74(3H, m), 0.91

O, §

'H-NMR(DMSO-d,) &: 9.55(1H, ), 9.18(1H, 5), 7.49(1H, 5), 7.44-7.30(4H, m),

6.97(1H, 5), 498(2H, ), 2.22(3H, ), 2.17(3H, 5).

*H-NMR(DMSO-d,) §: 8.79(1H, d, J=4.6Hz), 8.31~812(1TH, m), 7.68(1H, ¢, J=

6.3Hz), 7.59(1H, d, J=79Hz), 7.51-7.38(2H, m), 728-7.13(2H, m), 4.74(2H, d,

1=7.0z), 4.30(2H, 1, J=5.6Hz), 426(2H, $), 3.70(2H, ¢, J=5.3Hz), 3.12(3H, 5).

'H-NMR(DMSO-dg) 8: 7.91(1H, 5), 7.49-7.42(2H, m), 7.32-7.16(3H, m), 6.92(1H,

d, J=6.0Hz), 4.94(2H, 5), 3.42(2H, 5), 3.17(3, 8), 1.26(6H, 3).

'H-NMR(DMSO-dg) §: 10.81-10.75(1K, m), 8.51(1H, 4, J=6.0Hz), 8.40(1H, s),

7.47-7.40(2H, m), 724-7.16(2H, m), 6.8%(1R, d, J=6.0Hz), 4.72(2H, 5), 4.66

(2H, d, 3=5.1Hz), 4.43-4.36(2H, w), 3.98(3H, 5), 3.76-3.71(2H, m).

'H-NMR(DMSO-dg) 8: 7.43(2H, dd, J=8.8, 5.6Hz), 7.202H, t, J=8.8Hz), 4.71

(2H, 5), 3.96(14, br s), 3.84(2H, br 5), 363-3.54(2H, m), 1.13(9H, ), 1.11(9H, 5).

H-NMR(DMSO-dg) b: 12.36(1H, br ), 10.38(1H, t, J=5.8Hz), 9.92(1H, s), 8.41

(1H, 5), 7.55~7.50(2H, m), 7.46~7.39(2H, m), 7.25-7.17(4H, m), 4.73(2H, 5),

4.47-4.38(4H, m), 3.76-3.70(2H, m), 2.02(3H, 5).

'H-NMR(DMSO-d) &: 8.52-8.44(1H, m), 7.72(1H, d, J=2.1Hz), 7.66(1H, d, J=~

8.3Hz), 743(1H, dd, 1=8.3, 2.1Hz), 7.29-7.14(2H, m), 5.08(2H, £), 3.67(2H, 1, J=

5.9Hz), 2.90(2H, 1, J=59Hz).

'H-NMR(DMSO-d) b: 8.51(1H, br 5), 7.72(1H. br 1), 7.66(1H, dd, J~8.3, 3.7

Hz), 7.41(1H, d, J=8.3Hz), 722(1H, br 5), 698(1H, br 5), 5.07(2H, s), 4.65-4.54

(1H, m), 1.89-1.69(2H, m), 0.98-0.89(3H, m).

TH-NMR(DMSO-dg) & 7.76-7.68(2H, m), 7.65(1H, 4, J=8.8Hz), 7.56-7.37(2H,

m), 7.12-7.02(14, m), 6.93(1H, br s), 5.03(2H, 3), 349(2H, ¢, J=6.0Hz), 2.711

(2H, 1, J=7.4Hz), 1.75-1.64(2H, m).

"H-NMR(DMSO-4,) b: 8.34(1H, d, J=7.6Ek), 7.20(1H, 4, J=1.9Hz), 7.65(111,

d, I=8.3Hz), 7.39(1H, dd, 1=8.3, 19Hz), 6.94(11, s), 6.60(1H, d, J=7.6Hz).

5.94(1H, bs 8), S.O3(1H, d, J=14.8Hz), 4S6(1H, d, J=14.8z), 421(1H, d,

1=7.98z), 2.13-1.9%(1H, m), 0.97(3H, d, J=6.5Hz), 0.81(3H, d, J=6.5Hz).

'H-NMR(DMSO-d) b: 8.23(1H, d, J=7.6Hz), 7.69-7.58(2H, m), 7.32-7.13

(6HL, m), 6.7(1H, s), 6.72(1EL, d, }=7.6Hz), 4.94(7H, s), 3.01-2.82(4H, m).

*H-NMR(DMSO-d) b: 8.47(1H, 5), 7.44(2H, dd, J=8.6, 5.7Hz), 7.26-7.13

(3H, m), 6,80(11, d, J=G.2Hz), 489(2H, s).

'H-NMR(DMSO-d) b: 8.48(1H, d, J=7.4Hz), 7.71(1H, d, J=1.9Hz), 7.64(1H,

d, J=8.3Hz), 741(1H, dd, J=8.3, 19Hz), 7.37(1H, 5), S11(2H, 5), 3.24(1H,

sept, J=6.5Hz), 1.24(6H, d, J=6.5Hz).

*H-NMR(DMSO-dg) b: 11.40(1H, br 5), 808(1H, d, J=7.9Hz), 7.46(1H, br 3),

7.43-7.32(3H, m), 6.53(1H, d, J=7.9Hz), 5.04{2H, 1), L43(3H, 5).

"H-NMR(DMSO-dg) §: 12.07(1H; br 5), 7.72(1H, s), 7.45(1H, bx 5), 7.43-7.30

(3H, m), 4.T1(2H, 5), 429-4.21(2H, m), 3.76-3.69(24L, m), 120(S1L, 5).
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Experimental Example 1

[1485] The following explains evaluation methods of the
. HIV integrase inhibitory activity of the compound of the
prescat inveation. .

f1486} (i} Construction of Recombinant Integrasec Gene
Expression System

{1487} The 1851h phenylalanine of HIV imtegrase full
length gene (J. Virol,, 67, 425-437 (1993)) was substituted
by histidine and inserted into the restriction enzyme Nde}
and Xhol sites of plasmid pET21a(+) (Novagen), whereby
an integrase expression vector pET21a-INH was con-
structed. .

[1488] (i} Production and Purification of lntegrase Proiein

[1489]) Escherichia coli recombinant BL21(DE3) trans-
formed with plasmid pET21a-INH obtained in (i) was shake
cultured at 37° C. in a liquid medium contzining ampicillin.
When the culture reached thie logarithmic growth phase,
isopropyl-§-D-thiogalactopyranoside was added to promote
expression of integrase gene. The culture was continued for
3 br to promote accumulation of the integrase protein. The
recombinant E. coli was collected in pellets by ceatrifugal
separation and prescrved at -80° C.

[1490] The E. coli was suspended in Lysis buffer (20 mM
HEPES (pH 7.5), 5 mM DTT,. 10 mM CHAPS, 10%
glycerol) containing 1M sodinm chloride and subjected to
repeat pressurization and depressurization for rupture, and
centrifugal separation at 4° C., 40,000xg, 60 min to rccover
a water-soluble fraction (supernatant). This was diluted
10-fold with Lysis buffer free of sodium chloride, mixed
with SP-Sepharose (Pharmacia Corporation) and stirred at
4° C. for 30 min to allow adsorption of integrase protein to
the resin. The resin was washed with Lysis buffer containing
100 mM sodium chloride and the integrase protein was
eluted with Lysis buffer containing 1M sodium chloride.

[1491] The eluted integrase protein solution was applied to
a Superdex 75 (Pharmacia Corporation) column for gel
filtration. The protein was eluted with Lysis buffer contain-
ing 1M sodium chloride.

(1492} The obtained fractions of the integrase protein were
collected and preserved at -80° C.

(1493} (iii) Preparation of DNA Solution

[1494] The following DNA synthesized by Greiner was
dissolved in TE buffer (10 mM Tris-hydrocbloric acid (pH
8.0), 1 mM EDTA) and mixed with dopor DNA, target
DNA, and each complementary strand (+ and - strands) to
1 #M. The mixture was heated at 95° C. for 5 min, 80° C.

for 10 min, 70° C. for 10 min, 60° C. for 10 min, 50° C. for -

10 min and 40° C. for 10 min and preserved at 25° C. to give
a double stranded DNA, which was uscd for the test.

[1495] Donor DNA (~ strand having biotin attached to
the 5' terminal)

[14961 Donor+ strand: 5"-Biotin-ACC CTT TTA GTC
AGT GTG GAA AAT CTC TAG CA-3 (SEQ ID
NO:1)

[1497} Doror- strand: 5-ACT GCT AGA GAT TTT
CCA CAC TGA CTA AAA G-3' (SEQ ID NO:2)
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{1498] Target DNA (+, - strands both having digoxi-
genin added at 3' terminal)

Target + strand: .
5'-TGA CCA AGG GCT AAT TCA CT-Dig-3°' (SEQ ID NO: 3)

Target - strand:
$'-AGT GAA TTA GCC CTT GGT CA-Dig-3* (SEQ ID NO: 4)

[1499} (iv) Determination of Enzyme (HIV lnlegras;:)
Inhibitory Actjvity. ’

{1500]) The donor DNA was diluted with TE buffer to 10_
M, of which 50 ul was added to cach well of strepravidin-
coated microtiter plate (Roche) and allowed to adsorb at 37°
C. for 60 min. The DNA was washed with phosphate buffer
(Dulbecco PBS, Sanko Junyaku Co., Ltd.) containing 0.1%
Tween 20 and phospbate buffer. Then, a reaction mixture (70
1) having the following composition, a test substance (10
) diluted with the reaction mixture and 100 ug/ml integrase
proteia (10 ) were added to each well and reacted at 37°
C. for 60 min.

{1501] Composition of the reaction mixture: 30 mM
MOPS (3-morpholinopropanesulfonic acid), 5 mM magne-
sium chloride, 3 mM DTT (dithiothreitol), 0.1 mg/ml BSA
(bovine serum albumin), 5% glycerol, 10% DMSO (dim-
ethyl sulfoxide), 0.01% Tween 20.
{1502] Then, 50 oM target DNA (10 ul) was added,
reacted at 37° C. for 10 min and washed with phosphatc
buffer containing 0.1% Tween 20-to stop the reaction.
[1503] Then, 100 mU/m] peroxidase labeled anti-digoxi-
genin antibody solution (Roche, 100 ul) was added, and the
mixture was reacted at 37° C. for 60 min, followed by
washing with phosphate buffer containing 0.1% Tween 20.
[1504] A peroxidase color solution (Bio Rad, 100 pl) was
added and allowed to react at room temperature for 4 min.
The color reaction was stopped by adding 1N sulfuric acid
(100 ul). The absorbance at 450 am was measured.
[1505] The HIV integrase inhibitory activity (ICsg) of the
compound of the present invention was calculated from the
inhibition rate according to the following formula.
inhibition rate(%)={ 1-(Object-Blank)/(Control—
Blank)}x100
[1506] Object; absorbance of well in the presence of test
compound
[1507] Control; absorbance of well in the absence of
test compound
[1508] Blank; absorbance of well in the absence of test
compound, in the absence of integrase protein
[1509] The results are shown in Tables 38-46. 1C5, shows
the following ranges.
[1510] +: not less than 1 #M and less than 10 uM
{1511} ++: not less than 0.1 #M and less than 1 uM
[1512} ++4+: not less than 0.01 M and less than 0.1 uM
{1513} ++++: less than 0.01 xM

Experimental Example 2

Evaluation of Aativirus Activity

f1514] The effect of combined use of the compound of the
present invention and existent anti-HIV ageats can be deter-
mined in the following manner.
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[1515)} For example, the effect of combined use of two
agents from existent nucleoside reverse trapscriptase inhibi- TABLE 38-continued
tors (zidovudine, lamivudine, tenofovir), non-nucleoside

reverse transcriptase iphibitors (efavirenz) or protease

inhibitors (indinavir, nelfinavir) and test substance A and the Example No. 1G5 Example No. 1Go

like are evaluated using CEM-SS cells infected with HIV-1

B by XTT method. 46 4+ 47 Fones
43

[1516] In addition, the cffect of combined use of three : A - ® e+

agents of test substance A, zidovudine and lamivudine, or .
test substance A, tenofovir and lamivudine, and the like is :

evaluated. . [1525])
[1517] Prior to the combined use test, IC,, and CCy, of
each pharmaceutical agent alone are measired. 5 concen- TABLE 39
trations of pharmaceutical agent A and 9 concentrations of Example No. ICso Example No. 1Cso
pharmaceutical agent B, determined based on these results,
are combined to evaluate the effect of combined use of two 50 b gl ++
agents. For combined use of three agents, a high concen- . . ;g o s; o
tration pharmaceutical agent B and a pharmaceutical agent 57 o 38 PR
C are mixed and pharmaceutical agent A and the concen- 59 e 60 .
tration are combined for evaluation. - 61 A 62 e
63 s 64 R
{1518] The test results of the test substance and combina- 65 -+ 66 4
tion drug alone or in combination thereof are analyzed based % :: gf ::
on the programs of Prichard and Shipman MacSynergy 11 ” —t 1 r
version 2.01 and Deltagraph version 1.5 d. A three-dimen- 7 - 7% o
sional plot is drawn from % inhibition at the concentrations .o ey 7% s
of each combined pharmaceutical agent, obtained from 3 80 + 81 H
times of tests, with 95% (or 68%, 99%) confidence limits, 8 ++ 83 +H+
and the effect of the combined use is evaluated based on the 2: ol ‘;3 S
numerical values of uM?% calculated therefrom. The crite- 88 AN P A
ria of evaluation are shown in the following. 90 U 91 Joun
s . . 92 R asd 3 +++
[1519] Definition of interaction uM>% 54 A 95 et
.. . 9% . 97
{1520} Strong syoergistic action >100 o8 . 99 :::
. . . 100 101
[1521] Slight synergistic action +51~+100 iy -
[1522] Additive action +50--50
| e L {1526])
[1523] Slight antagonistic action -51—100
[1524] Strong antagonistic action <-100 TABLE 40
Example No. 1Cs, Exampie No. ICs,
TABLE 38
102 e 103 ++
Example No. 1C. Example No. IC. 104 R 105 e
= b 106 +H+ 107 e
1 R aand 3 4+ 108 Raad 109 =+
4 e 5 e 110 ++ 11 +
6 et 7 R 112 R and 113 it
8 i+ 9 +H4 114 i 115 e+
10 L d 11 it 16 e 117 -
12 4t 13 e+ 118 e 19 ++
14 Lo g 15 e 120 i+ pial -
16 Eaad 17 e 12 4 123 =+
18 e+ 19 ++ 124 +H+ 128 -
20 ++ 23 e . 126 ++ 127 g
22 4+ .23 i 128 e 129 +ht
24 4+ 23 e 130 B 3 -+
26 ++ 27 + 132 +H+ 133 ++
28 e 2% L 134 4 135 =+
30 it n - 136 4 137 -+
32 Laad 33 -t 138 it 139 L
34 4 35 - 140 i+ 141 Al
36 -+ 37 e 142 e+ 143 -+
38 + 3 e 144 ++ 145 ++
40 L aad - 41 4 -+ 146 -+ 147 +++
42 R 43 e 148 ++ 149 R aad
44 ++ 45 -+
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(15271
TABLE 43-continued
TABLE 41
Exampte No. 1Csq Example No. 1Csy
Example No. ICso Fxample No. IC,, 258 cetr 259 e
150 4t 151 4 260 4t 261 =+
152 ° ++ 153 44 262 +HH 263 HHt
154 - 155 U, 2 L s 265 -
156 -+ 157 A 266 haad 267 A
158 +++ 159 H 268 haans 269 hanad
160 o 161 L 2 Ao 271 Aaad
162 - 163 e mn e 273 Rand
164 U 165 P 274 et 215 e aad
166 . 167 -+ 276 ASand 217 Raaad
168 - 169 - b2 ++4 9 R
170 e 1m FeTee 280 Eans 1 -+
172 ot 173 et 282 - 283 H
174 -+ 175 4t 284 i 285 ++
176 Y 177 - 286 it 287 -
1718 b 179 e 288 Aand 289 e
180 . 181 T+ 290 hand 21 haa
182 4 1837 44 292 hanad 23 kuad
184 ++ 185 e
136 +++ 187 - R . .
188 -t 189 e
190 ++ 151 i [1530]
192 i+ 193 Raad
194 +++ 195 R
196 +++ 197 e TABLE 44
Example No. Cso Example No. ICso
294 4+ 295 e+
[1528] 296 - 297 -+
298 ot 299 4
TABLE 42 30 - 201 -
302 4t 303 ++
le No. IC Examy 304 Raaad 305 Eaad
Framp = ple Mo s 306 4+ 07 ++
198 +t 199 e 308 +++ 309 ++
200 ++ n e 3i0 ++ 31 -
202 +++ 203 4 312 -t 313 Rad
204 R aad 205 ReT ey 314 L 315 4+
206 4 207 s 316 and 317 4+
208 +H+ 09 +++ 318 - 319 EY e
210 +++ amn HE 320 R 321 -t
212 e 213 ++ krrd e 323 e+
214 - 2as HH 323 et 325 Er
216 + 217 Raaad 32 ++ 327 +H
218 ++++ 219 +He 3 +t 329 +HHt
220 L 21 HH 3% bt 331 +++
222 4 223 ++H 332 -t 333 4+
224 e 25 et 34 +H 335 e
226 -+ 27 4 336 e 337 -
228 et 229 H 338 -+ 339 s
230 4 231 L s 30 +Ht 341 HH
232 - 233 D
234 i+ 235 s
236 Raad 237 e
238 - 239 e [1531]
240 i+ 241 4+t
242 Eaaad 243 Laaad
244 et 245 +++ TABLE 45
Example No. 1Csa Example No. 1C,0
a2 B g 343 e
[1529] 344 s 345 +4
346 e 347 HH
TABLE 43 348 e 349 4
- 350 b 351 4+
Example No. 1Cs Example No. ICso as2 e 353 A
354 4+ 355 -+
246 Raad 247 4 356 ++4 357 +++
248 R and 249 b 3s8 4+ 359 ++
250 e 251 -t 360 +H+ 361 ++
252 e+ 253 R 362 e 363 e
254 - 255 - 364 +++ 365 +H+
256 - 257 B 366 ++ 357 e
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TABLE 45-continued -continued
Example No. ICso Example No. ICsp © Comstarch Bg
- @ Carboxymethylcellulose sodium 4g
368 +Ht 369 e © Magnesium stearate 1g
370 A n ++
an e 3713 et
m o psd o [1537] The total amount of (a), (b) and (c) and 30.g of (d)
378 o 379 . are kneaded with water, and, afier vacuum drying, granu-
380 +H T m ++t lated. The granules are mixed with 14 g of (d) and 1 g of (¢)
382 i 383 hoi and applied to a tableting machine to give 1000 tablets, each
384 R 385 R s, .
386 AR 387 o containing 10 mg of (a).
388 ++ 389 =+ . .
- Industrial Applicability
. [1538) The present invention relates to a novel nitrogen-
[1532] confaining fused ring compound and a pharmaceutically
acceptable salt thereof, which are useful as anti-HIV agents,
TABLE 46 and novel use of a certain kind of nitrogen-containing fused
. * Example No. e ring compound and a pharmaceutically acceptable salt
Bample o 10 mple e = thereof as anti-HIV agents. More specifically, the present
391 ke 392 e invention relates to an anti-HIV agent containing a nitrogen-
gg;‘ o gz o containing fused ring compound or a pharmaceutically
397 AR 08 - acceptable salt thereof showing an anti-HIV activily par-
399 e 400 A ticularly based on an integrase inhibitory activity. They are
401 +++ 02 -+ effective for the prophylaxis or treatment of the onset of
:gi Y gg ot AIDS. Particularly, since they have an integrase inhibitory
407 AN 408 - activity, they can be effective anti-HIV agents and the
409 e 410 4+ present invention can provide pharmaceutical agents having
41; e 23 haad an anti-HIV activity, particularly pharmaceutical ageats hav-
41 ++ ++ < : - . Pty
s o 416 e ing an integrase inhibitory activity.
417 418 .
419 :; 420 3 Sequence Listing Free Text
ﬁ_i o :ﬁ - [1539] SEQ ID NO:1: Donor+ strand for activity deter-
425 L e 426 - mination of HIV integrase
77 428
ped i po w [1540] SEQ ID NO:2: Donor— strand for activity deter- .
431 e . a3 . mination of HIV integrase

[1533] As is clear from the above-mentioned results, the
compound of the invention shows high inhibitory activity
against HIV integrase.

{1534} Therefore, these compounds can be a pharmaceu-
tical agent effective prophylaxis or treatment of AIDS, as an
anti-HIV agent having an HIV integrase inhibitory activity.
In addition, by the combined use with other anti-HIV agents
such as a protease inhibitor, a reverse transcriptase inhibitor
aod the like, it can be a more effective anti-HIV agent.
Because it shows intcgrase-specific high inhibitory activity,
the compound can be a pharmaceutical agent safe ou human
body, which causes only a fewer side effects.

[1535] While a Formulation Example is given in the
following, the present invention is not limited to this
example. '

Formulation E‘xample

[1536]
(@) Compound of Example 1 Wg
) Lactosc . 508

[1541] SEQ ID NO:3: Target+ strand for activity deter-
mination of HIV integrase

[1542] SEQ ID NO:4: Target~ sirand for activity deter-
mination of HIV integrasc

[1543] This application is based on patent application Nos.

2003-293117 and 2004-134896 filed in Japan, the contents
of which are hereby incorporated by reference.

1. A pitrogen-containing fused ring compound ireprc-

sented by the following formula [I} or 2 pharmactutically -
acceptable salt thereof:

m

wherein
Rlis

(1) a C1-6 alkyl group bptionally substituled by 1 10 3
substituent(s) selected from the following group A,
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(2). a C2-6 alkeny! group optionally substituted by 1 to
3 substituent(s) selected from the following group A
or

(3) a group represented by the formula

_z___@

wherein Z is

(1) a bond,

(2) a C1-6 alkyiene,

(30 a C2-6 alkenylene or

@) *-(CH2),,—Q—(CH,),—
wherein Q is

a7 —0—,

@) —NR*—

wherein R® is a hydrogen atém or a C1-6 alkyl group,

(3" —CO0—,
. (4") —S0—,

(5" —S0," or

(6") **-CO—NR°*—

wherein R® is a hydrogen atom or a C1-6 alkyl group
and ** shows the side 1o be bonded to (CH,),,,
m is 0 or an integer of 1 to 4,

nis O or an integer of 1 to 4 and

* shows the side to be bonded to a nitrogen atom of ring
A,

and
ring D is
(1" a C3-10 carbon ring group optionally substituted by

1 t0 3 substituent(s) selected from the following group
Bor -

(2" a heterocyclic group optionally substituted by 1 to 3
substituent(s) seleciled from the following group B

wherein the heterocyclic group contains at least one
hetero atom selected from nitrogen atom, oxygen atom
and sulfur atom;

Xis
(1) CR* R4,
(2) —CRONRZ)—CRNR™)H,
(3) —CR™NRZ)—CRENR™}—CRYR)#,
(4) —C(R7)=C(R™B)#,
(5) —CRURZ)—CR*)y=C(R*)}-#,
(6) —C(R™"y=C(R*)—C(RXR7)-#,
(7) —N=C(R**)# or
(8) —C(RH=N-#

(432

Mar. 10, 2005

wherein # shows the side to be bonded to Y* of ring B,
R** to R™° are each independently selected from the
following group C, R™' and R, R* and R**, and
R~ and R*® each independently optionally form a
C3-8 cycloalkyl together with the adjacent carbon
atom;

of ring B is
(1) C=C(R¥')—N(R*?)
() N—C(R¥")==N,
(3) N—C(R™)=C(R™)
(4) C=N-—N(R"?) or
(5) N——N==C(R**)

wherein R¥* 1o R® are each independently selected
from the following group C,

when

Yizmmyzmooy

s N—C(R¥)=C(R*), ring B is optionally condensed
with a benzene ring to form a fused ring represented by

wherein R* is selected from the following group C; and R®
is

(1) a hydrogen atom,
(2) a C1-6 alky! group,
(3) a C6-14 aryl C1-6 alkyl group or
(4) -SO,R*

wherein R’ is a hydrogen atom, a C1-7 alkyl group
optionally substitutcd by 1 to 3 substitueni(s) sclected
from the following group A or 2 C6-14 aryl group:

group A:
(1) a halogen atom,
(2) a cyano group,
(3) —OR*,
{4) —SR*!,
(5) —CO,R™,
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(6) —CONR™R*,. wherein said heterocyclic group is a saturated or
7) —COR™ unsaturated 3-membered or 6-membered hetero-
Y ] ? monocycle containing at least onc hetero atom
(8) —SO,NR**R*?, seiected from nitrogen atom, oxygen atom and
{9) —SO,R™ sulfur atom, or a fused ring of such heterocycles,
2 »

(10) a C6-14 aryloxy group,
(11) a C6-14 aryl C1-6 alkyloxycarbonyl group,

(12) a C1-6 alkylcarbonyloxy group opiionally substi-
tuted by halogen atom(s),

{13) a C6-14 aryl group optionally substituted by 1 to
3 substituent(s) selecied from the group consisting of
a halogen atom, a C1-6 alkyl group, a C1-6 alkyl-
sulfonyl group, 2 di(C1-6 alkyl)-amino group and a
C1-6 alkylcarbonylamino group and

(14).a heterocyclic group optionally substituted by a
C1-6 alkyloxy group, wherein R*, R*%, R*® and R**
are each independently a hydrogen atom or a C1-6
alkyl group; - .

group B:
1)a ha;logen atom,
(2) a cyano group,
(3) a C1-6 alkyl group,
(4) a halo C1-6 alkyl group,
(5) —OR™,
(6) —SRY,
(7) —CO,R™,
(8) —CONR"?R*?,
(9) —COR™,
(10) —SO,NRU2R®3,
(11) —SO,R*,
(12) a C6-14 aryloxy group,
(13) a C6-14 aryl C1-6 alkyloxycarbon&l group,
(14) a C6-14 aryl C1-6 alkyloxy group and
(15) —NR**COR"®,
wherein R™, R,,, Rys, R™, Ry and Ry, are each

independently a hydrogen atom or a Cl1-6 alkyl

group;

group C:

(1) a hydrogen atom,

(2) a C3.8 cycloalkyl C1-6 alkyl group,
(3) a cyano group,

(4) a halogen atom,

(5) a C1-7 alkyl group,
(6) a C2-6 alkenyl group,
(7) a C2-6 alkynyl group,
8) a C6-14 aryl group,
9a helcrocyclit;, ‘group

or a fused ring of a carbon ring selected from
benzene, cyclopentane, and cyclohexane and the
above-defined heterocycle,

(10) a C1-6 alkyloxy group,

(11) a C6-14 aryl C1-6 alkyl group,

(12) 2 C6-14 agyl C1-6 alkyloxy group,

(13) —CO,R%,

(14) —CONR“R,

(15) —COR**,

(16) —SO,NRZR=>,

(17) a C6-14 arylcarbonyl group,

(18) —NR**R*5,

(19) —NR°°COR*’,

(20) —NRSQ,R*,

(21) —SR*°,

(22) —SOR*"

(23) —SO.R"2,

(24) —NR**CONR'R***,

(25) —NR*1*CO,R*'” and,

(26) —NR**COCOR™",

wherein R%Y, R°%, R°3, R%, RS, R, R, R, R,
Rclo’ Rcll’ Rcl2’ RGIB, Rcll’ RclS’ Rclﬂ, Rel", Rcls
and R**® are each independently

(1) a hydrogen alom, '

(2) a C1-7 alky! group optiopally substituted by 1 to 3
substitueat(s) selected from the above-mentioned
group A,

(3") a C6-14 aryl group optionally substituted by 1 to 3
substituent(s) selected from the above-mentioned
group B, -

(4) a heterocyclic group optionally substituted by 1 to 3
substituent(s) selected from the above-mentioned
group B or :

(5" a C3-8 cycloalky! group,

wherein R and R optionally form, together with the
adjacent nitrogen atom, a nitrogen-containing hetero-
cycle optionally substituted by 1 to 3 substituent(s)
selected from the above-mentioned group B;

the C1-7 alkyl group, C1-6 alkyl moiety, C2-6 alkenyl
group and C2-6 alkyayl group of the above-mentioned
group C are optionally substituted by 1 to 3 substitu-
ent(s) selected from the above-mentioned group A, or
a heterocyclic group; and
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the C6-14 aryl group, C6-14 aryl moiety and heterocyclic
group of the above-mentioned group C are optionaHy
substituted by 1 to 3 substiluent(s) sclected from the
above-mentioned group B.
2. The nitrogen-containming fused ring cornpound of claim
1, wherein

Yizzoyezooey?

of ring B is C=CR™—N(R"), N—CR")}=N,
N—C(R¥)y=C(R*?) or

C=N—N(R”?), wherein each symbol is as defined in

claim 1, or a pharmacentically acceptable salt thereof.

3. The nitrogen-containing fused ring compound of claim

2, which is represented by the following formula {T}-1, or a
pharmacentically acceptable salt thercof:

5!
a 0OR?
RY o
~ N e
] a B
X N,
™
R

wherein each symbol is as defined in claim 1.

4. The nitrogen-containing fused ring compound of claim
2, which is represented by the following formula [1]-2, or a
pharmaceutically acceptable salt thereof:

12

o OR?
R} o
\N e
[ B
X N _ 2N
r!

X— wherein each symbol is as defined in claim 1.

5. The nitrogen-containing fused ring compound of claim
2, which is represented by the following formula {1}-3, or a
pharmaceutically acceptable salt thereof:

{13
o OR?
RY o

~ N F

| A B

X N,

~pn
RY!

wherein cach symbol is as defined in claim 1.

6. The npitrogen-containing fused ring compound of claim
2, which is represented by the following formula [I}-4, or a
pharmaceutically acceptable salt thereof:

4
o OoRr?
Rl
0
\N S
| a B
X 2 N
N7 Spe2

wherein each symbol is as defined in claim 1.

7. The nitrogen-containing fused ring compound of claim
1 wherein X is ~QRUYRZ)—-CRZNR*)-#,
_(RxlXR::z)_C(RxJ)mxa Rxs)(Rxs)‘#
—CR*)=CR*)#, —N==C(R™)# or —C(R*'“y=N-#
wherein cach symbol is as defined in claim 1, or a pharma-
ceutically acceptable salt thereof.
8. The nitrogen-containing fused ring compound of claim

wherein X is —CER™YRDH—CR™NR™)—
CR=IC(R**)-#, or —C(R*")=C(R X®)-# wherein
each symbol is as defined in claim 1, or a pharmacen-
tically acceptable salt thereof.
9. The nitrogen-containing fused ring compound of claim
8,

wherein X is —C(R™YR*)—COR=XR™)-# wherein
each symbol is as defined in claim 1, or a pharmaceu-
tically acceplable saltl thercof.

10. The nitrogen-containing fused ring compound of
claim 8, wherein X is —C(R*")=C(R*®)-# wherein each
symbol is as defined in claim 1, or a pharmaceutically
acceptable salt thereof.

11. The nitrogen-containing fused ring compound of
claim 1, wherein R is a group represented by the formula

_Z_®

wherein Z is C1-6 alkylene or *<{CH,),—Q—(CH,),—,
and other symbols are as defined in claim 1, or a
pharmaceutically acceptable salt thereof.

12. The nitrogen-containing fused ring compound of
«claim 11, wherein Z is a C1-6 alkylene, or a pharmaceuti-
cally acceptable salt thereof.

13. The nitrogen-comtaining fused ring compound of
¢laim 11, wherein ring D is a C3-10 carbon ring group
optionally substituted by 1 to 3 substituent(s) selected from
group B, or a pharmaceutically acceptable salt thereof.

14. The nitrogen-containing fused ring compound of
claim 1, wherein R** to R*'° are each inde; é)endenlly selected
from the following groups and R*! and R, R** and R**, and
R™ and R*® cach independently opuonally form, together
with thc adjacent carbon atom, a C3-8 cycloalkyl, or a
pharmaceutically acceptable salt thercof:

7,

a hydrogen atom,
a C3-8 cycloalkyl C1-6 alky] group,
a cyano group, '

a C1-7 alkyl group,



US 2005/0054645 Al

159

a C6-14 aryl group,

a C6-14 aryl C1-6 alkyl group,
- —CO.R%,

—CONR**R*® and, —COR**

wherein the above-mentioned C1-7 alkyl group 2nd C1-6
alkyl moiety are optionally substituted by 1 to 3 sub-
stituent(s) selected from group A or a heterocyclic
group, and other symbols are as defined in claim 1.
15. The nitrogen-containing fused ring compound  of
claim 14, wherein R** to R**© are each a bydrogen atom, or
a pharmaceutically acceptable salt thercof.
16. The nitrogen-containing fused ring compound of
claim 1, wherein R¥* is selected from the following groups,
or a pharmaceutically acceptable.salt thereof:

a hydrogen atom,

a C1-7 alkyl group,

a C6-14 aryl group,
—CO,R,

—CONR%R,

—COR* and,

a C6-14 arylcarbonyl group

wherein the above-mentioned C1-7 alkyl group is option-
ally substituted by 1 to 3 substituent(s) selected from
group A or a heterocyclic group, the above-mentioned
C6-14 aryl group is oplionally substituted by 1 to 3
substituent(s) sclected from group B, and other sym-
bols are as defined in claim 1.

17. The nitrogen-containing fused ring compound of
claim 16, wherein R¥? is a hydrogen atom, or a pharmaceu-
tically accepiable salt thereof.

18. The nitrogen-containing fused ring compound of
claim 1, wherein R¥? is selected from the following groups,
or a pharmaceutically acceptable salt thereof:

a hydrogen atom,

a halogen alom,

a C1-7 alkyl group

a C6-14 aryl group,

a heterocyclic group,
=-CO,R,
—CONR“R®,
—COR*,
—NR®'R®®,
—NR“COR*’,
—NR**SO,R*,
_SR°®,

—SO,R*?
—NRSPCONRSMRS,
—NR***CO,R**” and,
—NR**COCOR""

u3s”

Mar. 10, 2005

wherein the above-mentioned C1-7 alkyl group is option-
ally substituted by 1 to 3 substituent(s) selected from
group A or a heterocyclic group, the above-mentioned
C6-14 aryl group and heterocyclic group are optionally
substituted by 1 to 3 substituent(s) selected from group
B, and other symbols are as defined in claim 1.

19. The nitrogen-containing fused ring compound of

claim 18, wherein R¥? is a heterocyclic group optionally
substituted by 1 to 3 substituent(s) selected from group B, or
a pharmaceutically acceptable salt thereof.

20. The nitrogen-containing fused ring compound of

claim 19, wherein R¥? is a heterocyclic group optionally
substituted by 1 to 3 substitueni(s) selected from group B,
which is bonded to Y* via a carbon atom, wherein at least
one a-position of the carbon atom is a hetero atom selected
from the group consisting of nitrogen atom, oxygen atom
and sulfur atom, or a pharmaceutically acceptable salt
thereof.

21. The nitrogen-containing fused ring compound of

clim 18, wherein R is sclected from —CO,R,
CONR'R®® and —COR** wherein cach .symbol is as
defined in claim 1, or a pharmaceutically acceptable salt
thereof.

22. The nitrogen-containing fused ring compound of

claim 18, wherein RY* is selected from —NR*'R%,
—NRZ*COR®?, —NR**SO,R%, ~—NR*PCONR*MR"5,
—NR CO,R*'” and —NR***COCOR**® wherein each
symbol is as defined in claim 1, or a pharmaceutically
acceptable salt thereof.

23. The nitrogen-containing fused ring compound of

claim 22, wherein R*? js selected from —NR*COR’,
~—NR*8§0,R?, —NR“**CONR“"“R*'*, —NR*'CO_R**"
and —NRSCOCOR®'® wherein cach symbol is as defined
in claim 1, or a pharmaceutically acceptable salt thereof.

24. The nitrogen-containing fused ring compound of

claim 1, wherein R? is a hydrogen atom, or a pharmaceuti-
cally acceptable salt thereof.

25. The nitrogen-containing fused ring compound of

claim 1, which is selected from the group consisting of

2-(3 4-dichlorobenzyl)-9-hydroxy-3,4-dihydro-2H-py-
rido[1,2-a]pyrazine-1,8-dione hydrochloride,
2+(3,4-dichlorobenzyl)-10-hydroxy-2,3,4,5-tetrahydropy-
rido[ 1,2-a]{ 1,4]diazepine-1,9-dione,
2-(3,A-dichlorobenzyl)-9-hydroxy-3-methyl-3,4-dihydro-
2H-pyridof1,2-aJpyrazine-1,8-dione,
2-(3,4-dichlorobenzyl)-9-hydroxy-4,4-dimethyl-3,4-di-
hydro-2H-pyrido[ 1,2-alpyrazine-1,8-dione,
2-(3,4-dichlorobenzyl)-9-hydroxy-6-hydroxymethyl-3,4-
dihydro-2H-pyrido[1,2-apyrazine-1,8-dione,
2-(3,4-dichlorobeazyl)-9-hydroxy-1,8-dioxo-1,3,4,8-tel-
rahydro-2H-pyrido[ 1,2-aJpyrazire-6-carboxylic acid,
2-(3,4-dichlorobenzyl)-6-(2,2-dimethylpropionyl)-9-hy-
droxy-3,4-dihydro-2H-pyrido[1,2-a lpyrazine-1,8-di-
one,
2-(3,4-dichlorobenzyl)-9-hydroxy-2H-pyrido{ 1,2-a]pyra-
zine-1,8-dione,
2-(3,4-dichlorobenzyl)-9-hydroxy-3-methyl-2H-pyrido
[1,2-aJpyrazine-1,8-dione,
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2-(3-chlorobenzyl)-9-hydroxy-4-isopropyl-2H-pyrido[ 1,
2-alpyrazine-1,8-dione hydrochloride,

24342,6-dichlorophenyl) propyl]-9-hydroxy-2H-pyrido
[1.2-aJpyrazine-1,8-dione,

23,4-dichlorobenzyl)-9-hydroxy-2H-pyrazino{1,2-clpy-
rimidine-1,8-dione hydroghloride,

2-(3 A-dichlorobenzyl)-9-hydroxy-4-methyl-3,4-dihydro-
2H-pyrido[1,2-a]pyrazine-1 8-dione,

4-benzyl-2-(3,4-dichlorobenzyl)-9-hydroxy-3,4-dihydro-
2H-pyridof1,2-alpyrazine-1,8-dione,

2-(3'4~dicbk‘)robenzyl)-9-hydroxy-4—phenyl-3,4—dihydm-
2H-pyrido[1,2-aJpyrazine-1,8-dione,

4-butyl2-(3,4-dichlorobenzyl)-9-hydroxy-3,4-dihydro-
2H-pyrido[1,2-aJpyrazine-1,8-dione,

2-(3,4-dichlorobenzyl)-9-hydroxy-4-isopropyl-3,4-dihy-
dro-2H-pyridof 1,2-aJpyrazine-1,8-dione,

2-(3,4-dichlorobenzyl)-9-hydroxy-3,3-dimethyl-3,4-di-
hydro-2H-pyrido[1,2-aJpyrazine-1,8-dione,

2+43,4-dichlorobenzyl)-9-hydroxy-3,4-dihydro-2H-py-
rido[ 1,2-aJpyrazine -4-spiro-1'-cyclopentane-1,8-dione,

2-(3,4-dichlorobenzyl)-9-hydroxy-3,4-dihydro-2H-py-
rido[1,2-aJpyrazine-4-spiro-1'-cyclohexane-1,8-dione,

methyt 2-(3,4-dichlorobenzyl)-9-hydroxy-1,8-dioxo-1,3,
4 8-tetrahydm~2H-pyndo[1 2-alpyrazine-4-carboxy-
late,

2-(3,4-dichlorobenzyl)-9-hydroxy-1,8-dioxo-1,3,4,8-tet-
rahydro-2H-pyrido{1,2-alpyrazine-4-carboxylic acid,

2-(3,4-dichlorobenzyl}-9-hydroxy-6-methoxymethyl-3,4-
dihydro-2H-pyrido[1,2-aJpyrazine-1,8-dione,

N,N-dimethyl-2+(3,4-dichlorobenzyl)-9-hydroxy-1,8-di-
0x0-1,3,4,8-tetrahydro-2H-pyrido[ 1,2-a]pyrazine-6-
carbexamide,

3-benzyl-24(3,4-dichlorobenzyl)-9-bydraxy-3,4-dihydro-
2H-pyrido[1,2-aJpyrazine-1,8-dione,

3-butyl-2-(3,4-dichlorobenzyl)-9-hydroxy-3,4-dihydro-
2H-pyrido[1,2-aJpyrazine-1,8-dione,

N,N-dimethyl-2-(3,4-dichlorobenzyl)-9-hydroxy-1,8-di-
0x0-1,3,4,8-tctrahydro-2H-pyrido[ 1,2-alpyrazine -4-
carboxamide, 2-(3,4-dichlorobenzyl)-9-hydroxy-4-hy-
droxymethyl-3,4-dihydro-2H-pyrido[1,2-alpyraziae-1,
8-dione,

2-(3,4-dichlorobenzyl)-9-hydroxy-4-methoxymnethyl-3,
4-dihydro-2H-pyrido[1,2-a}pyrazine-}, 8-dione,
2-(3,4-dichlorobenzyl)-9-hydroxy-6-methylsulfanylm-
ethyl-3,4-dihydro-2H-pyrido[ 1,2-alpyrazine-1,8-di-
one,
2+3,4-dichlorobenzyt)-9-hydroxy-6-methancsulfonylm-
ethyl-3,4-dihydro-2H-pyrido{ 1,2-a pyrazine-1,8-di-
one,
2-(3,4dichlorobenzyl)-9-hydroxy-4-(2-methanesulfonyl-
cthyl)-3,4-dihydro-2H-pyrido[1,2-alpyrazine-1,8-di-

one,

Y24
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2+3,4-dichlorabenzyl)-9-hydroxy-4-(2-methylsulfanyl-
ethyl)-3,4-dihydro-2H-pyrido{ 1,2-aJpyrazine-1,8-di-
one, methyl 2-(3,4-dichlorobenzyl)-9-hydroxy-1.8-di-
oxo-1,3,4 &leuahydro-ZH-pyndo[l,Z—a]pyrazmc-G-
carboxylate,

6-accty1-2-(3,4-dichlorobenzyl)-g-hydroxy-3,4-dihydrd-
2H-pyrido{1,2-aJpyrazine-1,8-dione,

243 ,4-dichlorobenzyl}-9-hydroxy-6-isopropylsulfanylm-
cthyl-3,4-dihydro-2H-pyrido[ 1,2-a]pyrazine-1,8-di-
one,

2-(3,4-dichlorobenzyl)—9-hydmxy-6-isopropylsulfat§ylh-
ethyl-3,4-dihydro-2H-pyridof 1,2-aJpyrazine-1,8-di-
one,

2-(3 ,A-dichlorobenzyl)-9-hydroxy-6-isopropoxymethyl-
3,4-dihydro-2H-pyridof[1,2-alpyrazine-1,8-dione,

2-(3,4-dichlorobenzyl)-9-hydroxy-6-isobutoxymethyl-3,
4-dihydro-2H-pyrido[1,2-aJpyrazine-1,8-dione,

2-(3,4-dichlorobenzyl)-9-hydroxy-6-(1-hydroxyethyl)-3,
4-dihydro-2H-pyrido[ 1,2-a)pyrazine-1,8-dione,

2-(3,4-dichlorobenzyl)-9-hydroxy-6-phenoxymethyl-3,4-
dibydro-2H-pyridof1,2-aJpyrazine-1,8-dione,

2-(4-fluorobenzyl)-9-hydroxy-3,4-dihydro-2H-pyrido[ 1,
2-alpyrazine-1,8-dione,

2-(3-chlorobenzyl)-9-hydroxy-3,4-dihydro-2H-pyridof 1,
2-alpyrazine-1,8-dione,

2-benzyl-9-hydroxy-3,4-dihydro-2H-pyrido[ 1,2-ajpyra-
zine-1,8-dione,

2+(4-chlorobenzyl)-9-hydroxy-3,4-dihydro-2H-pyrido{1,
2-ajpyrazine-1,8-dione,

2-(3,4-dichlorobenzyl)-9-hydroxy-6-isopropyl-3,4-dihy-
dro-2H-pyrido[ 1.2-a}pyrazine-1,8-dione,

2-(3,4-dichlorobenzyl)-9-hydroxy-6-isobutyryl-3,4-dihy-
dro-2H-pyrido{1,2-alpyrazine-1,8-dione,

2+(3 4-dichlorobenzyl)-9-hydroxy-1,8-dioxo-1,3,4,8-tet-

. rahydro-2H-pyrido[ 1,2-aJpyrazine-6-carbaldebyde,
2-(3,4-dichiorobenzyl)-9-hydroxy-6-phenyl-3,4-dibydro-
2H-pyridof1,2-aJpyrazine-1,8-dione,
9-hydroxy-2-(3-phenylpropyi)-3,4-dihydro- 2H-pyr1do[l
2-ajpyrazine-1,8-dione,
2-(3-chloro-2-fluorobenzyl)-9-hydroxy-3, 4-d|hydm-2H-
pyridof1,2-aJpyrazine-1,8-dione,
9-hydroxy--2-phenethyl—3,4~dihydm—2H-pyrido[l,2«:]
pyrazine-1,8-dione,
2-(3,4-dichlorobenzyl)-9-hydroxy-6-(1-hydroxy-2-meth-
ylpropyl)-3,4-dihydro-2H-pyridof1,2-apyrazine-1,8-
dione,
2-(3.4-dichlorobenzyl)-9-hydroxy-6-isobutyl-3,4-dihy-
dro-2H-pyrido[ 1,2-a]pyrazine-1,8-dione,
2«3.4-dichlorobenzyl)-9-hydroxy-1,8-dioxo-1,3,4,8-fet-
rahydro-2H-pyrido[ 1,2-a}pyrazine-6-carboxamide,
N-methyl-2(3,4-dichlorobenzyl)-9-hydroxy-1,8-dioxo-

1,3,4,8-tetrahydro-2H-pyrido[ 1, 2-a]pyrazme—6-car-
boxamide,
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2-(4-chloro-3-Huorobenzyl)-9-hydroxy-3,4-dihydro-2H-
pyridof1,2-aJpyrazine-1,8-dione,

6-benzoyl-2-(3,4-dichlorobenzyl)-9-hydroxy-3 4-dihy-
dro-2H-pyridof 1,2-a)pyrazine-1,8-dione, .

2-(3,4-dichlorobenzyl)-9-hydroxy-6-propionyl-3,4-dihy-
dro-2H-pyrido[1,2-a}pyrazine-1,8-dione,

2+(3 A-dichlorobenzyl)-9-hydroxy-6-methyl-3,4-dihydro-
2H-pyridof1,2-aJpyrazine-1,8-dione,

N,N-diethy}-2-(3,4-dichlorobenzyl)-9-hydroxy-1,8-di-
o%0-1,3,4,8-t¢trahydro-2H-pyrido[1,2-alpyrazine-6-
carboxamide,

N-isopropyl-N-methy!-2-(3 4-dichlorobenzyt)-9-hy-
droxy-1,8-dioxo-1,3,4,8-tctrahydro-2H-pyridof 1,2-2]
pyrazine-6-carboxamide,

N-cthyl-N-methyl-2-(3,4-dichlorobenzyl)-9-hydroxy-1,
8-dioxo-1,3,4,8-tetrahydro-2H-pyridof 1,2-a Jpyrazine-
6-carboxamide, .

2-(3-chloro-4-fluorobenzyl)-9-hydroxy-3,4-dihydro-2H-
pyrido[1,2-alpyrazine-1,8-dione,

2-(2-chlorobenzyl)-9-hydroxy-3,4-dihydro-2H-pyrido[ 1,
2-aJpyrazine-1,8-dione,

2—(3,5-dich10robenzyl)-9-hydmxy-3,4—dihydro-2H-py—
rido[1,2-a}pyrazine-1,8-dione,

6-tert-butyl-2-(3,4-dichlorobenzyl)-9-hydroxy-3,4-dihy-
dro-2H-pyrido[ 1,2-a}pyrazine-1,8-dione,

2-(3,4-dichlorobenzyl)-9-hydroxy-6-(1-hydroxy-2,2-
dimethylpropyl)-3,4-dihydro-2H-pyridof1,2-a}pyra-
zine-1,8-dioge, )

3-benzyl-9-hydroxy-2-methyl-2H-pyrido{1,2-aJpyrazine-
1,8-dione,

2{3{4-chloropbeuyl)propyl]-9-hydmxy—ZH-pyridO[1 2
aJpyrazine-1,8-dione,

2—[3-(2-chloropbcny1)pmpyl}9Ahydmxy-2H-pyrido[ 1,2-
alpyrazine-1,8-dione,

2—(3,4—dichlombenzyl)<9Ahydmxy-4—methy1—2H-pyrido
[1,2-alpyrazine-1,8-dione hydrochloride,

2{3-chloro-4-melhoxybcnzyl)—9-hydroxy-3,4-dihydro-
2H-pyrido{1,2-a]pyrazine-1,8-dione,

9-hydroxy-2-methyl-3-phenethyl-2H-pyrido{1,2-aJpyra-
zine-1,8-dione,

[2-(34-dichlorobenzyl)-9-hydroxy-1,8-dioxo-1,3,4,8-tet-
rahydro-2H-pyrido{ 1,2-aJpyrazin-6-ylJacetonitrile,

2-[3~(3-chlorophenyl)pmpyl]—9-hydmxy-2H-pyrido[1,2-
a]pyrazine-1,8-dione,

9-hydroxy-2-methyl-3-(3-phenyipropyl)-2H-pyrido(1,2-
aJpyrazine-1,8-dione,

2-(3,4-dichlombenzyl)—9—hydxoxy—4-isopropyl-2H-py-
rido[1,2-aJpyrazine-1,8-dione,

2-[3-(3,4-dichlomphenyl)propyl]-9—hydmxy-2H—pyrido
{1,2-alpyrazine-1,8-dione,

2-[3-(3,5-dichlorophenyl)pmpyl]—9-hydmxyAZH—pyrido
[1,2-a]pyrazine-1,8-dione,

ul9
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bcnzyl[2—(3,4-dichlombcnzyl)-9-hydmxy-1,8~di9xo-1,3,
4,8-tetrabydro-2H-pyrido{ 1,2-apyrazin-6-ylJacetate,
benzyl 2{2-(3,4-dichlorobenzyl)-9-hydroxy-1,8-dioxo-1,
3,4, 8-tetrahydro-2H-pyrido[ 1,2-a Jpyrazin-6-yi}- 3-phe-
nylpropionate, )
2-(3,4-dichlombenzyl)—9—hydmxy-6-(2—hydmxyelhyl)-3,
4-dihydro-2H-pyrido{1,2-aJpyrazine-1,8-dione,
2-(3,4-dichlombeuzyl}g-hyd:oxyA-pmpyl-ZH»pyrido[l,
2-a]pyrazine-1,8-dione,
2-(3,4-dichlorobeuzyl)—4—ethyl—9-hydroxy-ZH-pyrido[l,
2-a]pyrazine-1,8-dione,
2-(3,4-dichlombenzyl)-9-hydmxy-4-hydmxymelhyl~2H-
pyrido[1,2-alpyrazine-1,8-dione, .
2-(3,4-dichlnrobenzyl)—9—hydmxy—4-isobutyl—2H-pyrido
[1,2-a)pyrazine-1,8-dione,
2—(?;-chlombenzyl}9~hydmxy-2ﬂ‘pyrid0[1J-abyra-
zine-1,8-dione hydrochioride,
methyt 3-(3,4-dichlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-
dihydro-2H-pyrido[1,2-:})yrazinc~¢arboxylale,
2-(3-chloro—4-ﬁuombenzyl)-9-hydmxy-2H—pyrido[l,2-a]
pyrazine-1,8-dione hydrochloride, -
2-[3-(2,3-dichlorophcnyl)pmpyl]-9-hydroxy-2l-l-pyrido
- [1,2-a]pyrazine-1,8-dione hydrochloride, :
2-(3-chloro—4—ﬂuombcnzyl)—9-hydroxy—4—isopropyl-2H-
pyrido{1,2-aJpyrazine-1,8-dione hydrochloride,
methyl 2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxe-1,8-di-
hydro-2H-pyrido{1,2-aJpyrazine-4-carboxylate,
7-bromo-2-(3-chlorobenzyl)-9-hydroxy-2H-pyrido{ 1,2-
ajpyrazine-1,8-dione hydrochloride,
2-[3-(2-chloro-6-ﬂuomphcnyl)propyl]—9-hydmxy~2H-
pyrido[ 1,2-aJpyrazine-1,8dione hydrochloride,
2-(34:hlombcnzyl)—9-hydmxy-7-phenyl-2H-pyn'do[l,2-
aJpyrazine-1,8-dione hydrochloride,
N,N-dimethyl-2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-
1,8-dihydr0-ZH-pyrido[1,2-a]pyrazine-4-carboxamidc,
2—(3—chlorobenzy1)-9-hydmxy~1,8-di0xo—1,8-dihydro—
2H-pyrido[1,2-aJpyrazine-4-carboxylic acid,
3-(3-chlorobenzyl)—S-hydmxy-3H-pyrazino[1,2-a]quino-
line-4,6-dione hydrochloride,
2:(3chlorobenzyl)-9-hydroxy-2H-pyrazino[1,2-clpyri-
midine-1,8-dione hydrochloride,
2—(3-chlorobenzyl)—9-hydmxy—1,8-dioxo~1,8-dihydm-
2H-pyrido[1,2-a}pyrazine-4-carbaldehyde, .
2—(3-chlombenzy1}9-hydroxy—4—bydroxymelhyl-2ﬂ-py-
rido[ 1,2-a]pyrazine-1,8-dione,

. 2-(3-chlorobcnzyl)-9-hydmxy—4—(l-hydroxyelhyl)-ZH-

pyrido{1,2-2Jpyrazine-1,8-dione,

2-(3-chlombenzyl)-9-hydmxy-7-isopropyl-ZH-pyrido[l,
2-alpyrazine-1,8-dione hydrochloride,

4-acetyl-2-(3chlorobenzy!)-9-hydroxy-2H-pyrido[ 1 »2-2]
pyrazine-1,8-dione, .
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2-(3-chlorobenzyl)-8-hydroxy-6-methyl-2,3,4,6-tctrahy-
dro-2,6-naphthyridine-1,7-dione,
2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[ 1,2-aJpyrazine-4-carbouilrile,
2-(3-chlorobenzyly-9-hydroxy-3,4-dihydro-2H-pyrazino
[1,2-c}pyrimnidine-1,8-dione,
7-bromo-2-3-chlorobenzyl)-1,8-dioxo-1,8-dihydro-2H-
pyrido[1,2-alpyrazin-9-yl methanesulfonate,

7-bromo-2-(3-chlorobenzyl)-3,9-dibydroxy-3,4-dihydro-
2H-pyrido[1,2-a]pyrazine-1,8-dione hydrochleride,
3-(3-chlorobenzyl)-5-hydroxy-2,3-dihydro-1H-pyrazino
{1,2-a)quinoline-4,6-dione,
2-(3-chlorobenzyl)-7-(3-chloropbenyl)-9-hydroxy-2H-
pyrido[1,2-aJpyrazine-1,8-dione hydrochloride,
2-(3-chilorobenzyl)-7-(4-chlorophenyl)-9-hydroxy-2H-
pyrido(1,2-alpyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-7-(2-chlorophenyl)-9-hydroxy-2H-
pyridof1,2-alpyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-9-hydroxy-7-pyridin-3-yl)-2H-py-
rido[ 1,2-alpyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl}-9-hydroxy-7-(pyridin-4-y1)-2H-py-
ridof 1,2-alpyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-9-hydroxy-7-(pyridin-2-yl)-2H-py-
ridof1,2-a]pyrazine-1,8-dione hydrochloride,
2-(3~chlorobenzyl)-9-hydroxy-741-hydroxy-2,2-dimeth-
ylpropyl)-2H-pyrido[1,2-alpyrazine-1,8-dione  hydro-
chloride,
2-(3-chlorobenzyl)-4-cyclohexylmethyl-9-hydroxy-7-
phenyl-2H-pyridof 1,2-alpyrazine-1,8-dione hydro-
chloride,
2-(3-chlorobenzyl)-7-{furan-2-y1)-9-hydroxy-2H-pyrido
[1,2-a)pyrazine-1,8-dione hydrochloride,
2-(3,4-dichlorobenzyl)-8-hydroxy-6-methyl-2,3,4 6-tet-
rahydro-2,6-naphthyridine-1,7-dione,
2{3-(2-chloro-6-fluorophenyl)propyl}-8-hydroxy-6-me-
thyl-2,3,4,6-tetrahydro-2,6-naphthyridine-1,7-dione,
6-(3-chlorobenzyl)-4-hydroxy-2-methyl-2,6,7,8-tetrahy-
dropyrido[4,3-cJpyridazine-3,5-dione,
7-(benzofuran-2-yl)-2-(3-chlorobenzyl)-9-hydroxy-2H-
pyrido[1,2-aJpyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-7-(2,2-dimethylpropionyl)-9-hy-
droxy-2H-pyrido[1,2-a}pyrazine-]8-dione  hydrochlo-
ride,
2-(3-chlorobenzyl)-7-(2,2-dimethylpropy!)-9-hydroxy-
2H-pyridof1,2-a]pyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-9-hydroxy-7-(2-trifluoromethylphe- ‘
oyl)-2H-pyrido[1,2-a}pyrazine-1,8-dione  hydrochlo-
nde,
2-(3-chlorobenzyl)-9-hydroxy-743-methoxyphenyl)-2H-
pyrido{1,2-alpyrazine-1,8-dione hydrochloride,
7-bromo-2-(3-chlorobenzyl)-9-hydroxy-4-isopropyl-2H-
pyrido[1,2-alpyrazine-1,8-dione hydrochloride; -
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2-(3-chlorobenzyl)-7-(2-Bucrophenyl)-9-hydroxy-2H
pyrido[1,2-alpyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-9-hydroxy-4-isopropyl-7-phenyl-2H-
pyrido[1,2-aJpyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-9-hydroxy-7-(2-methoxyphenyl)-2H-
pyrido[1,2-alpyrazice-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-9-hydroxy-7-(4-methoxyphenyl)-2H-
pyrido[1,2-alpyrazine-1,8-dione hydrochloride,
2(3<hlorobenzyl)-7-ethyl-9-hydroxy-2H-pyrido[ 1,2-a}
pyrazine-1,8-dione hydrochloride,
2+(3chlorobenzyl)-7+2,6-dimethylphenyl)-9-hydroxy-
2H-pyrido[1,2-a]pyrazine-1,8-dione hydrochloride,
2-(3-chlorobcnzyl)-9-hydroxv-7-(3-hydroxvphcnyl)-2H-
pyrido[1,2-aJpyrazine-1,8-dione,
7-benzoyl-2-(3-chlorobenzyl)-9-hydroxy-2H-pyrido[1,2-
a]pyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-7-(2-ethylphenyl)-9-hydroxy-2H-py-
ridof1,2-aJpyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-7-(3-chlorophenyl)-9-hydroxy-4-iso-
propyl-2H-pyrido[1,2-aJpyrazine-1,8-dione,

. 7-benzyl-2-(3-chlorobenzyl)-9-hydroxy-2H-pyridof 1,2-

a)pyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-9-hydroxy-7-(2-hydroxypheayl)-2H-
pyrido[1,2-a Jpyrazine-1,8-dione,
2-(3-chlorobenzyl)-9-hydroxy-7-(4-hydroxyphenyl)-2H-
- pyrido{1,2-a]pyrazine-1,8-dione,
8-hydroxy-6-methyl-2-(3-trifluoromethylbenzyl)-2,3,4,6-
tetrahydro-2,6-naphthyridine-1,7-dione,
8-hydroxy-2-(3-methoxybenzyl)-6-methyl-2,3,4,6-tcl-
rahydro-2,6-naphthyridine-1,7-dione,

6-(3-chlorobenzyl)-4-hydroxy-2-methyl-2,6-dihydropy-
ridof4,3-c]pyridazine-3,5-dione,

3-(3-chlorobenzyl)-5-hydroxy-3H-pyrido[2,1-£] 1,2,4]

triazine-4,6-dione,

methyl 2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-di-
hydro-2H-pyrido[1,2-alpyrazine-7-cartboxylate hydro-
chloride,

2-(3chlorobenzyl)-9-hydroxy-7-(1-methyl-1 H-imidazol-
2-yl)-2H-pyrido[1,2-a}pyrazine-1,8-dione hydrochlo-
. ride,

2-(3-chlorobenzyl)-9-hydroxy-7-isobutyryl-2H-pyrido[ 1,
2-alpyrazine-1,8-dione hydrochloride,

isopropyl 2-(3—chlorobenzyl)-9~hydroxy-1,8-dmxo-1,8-
dihydro-2H-pyrido[1,2-aJpyrazine-7-carboxylate,

2-(4-chlorobenzyl)-9-hydroxy-2H-pyrido[1,2-alpyra-
zine-1,8-dione hydrochloride,

2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-a]pyrazine-7-carboxylic acid hydro-
chioride,

N,N-dimethyl-2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-
1,8-dihydro-2H-pyrido[1,2-alpyrazine-7-carboxamide,



US 2005/0054645 Al

2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dibydro-
2H-pyridof1,2-alpyrazine-7-carboxylic acid isopropy-

lamide,

N-methyl- 2-(3-chbmbcnzyl)-9-hydmxy-1 8-dloxo-1 8-
dihydro-2H-pyrido[1,2-aJpyrazine-7-carboxamide,

N,N-diethyl-2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,
8-dihydro-2H-pyridof1,2-aJpyrazine-T-carboxamide,

2-(4-bromiobenzyl)-9-hydroxy-2H-pyrido[1,2-a]pyra-.
zine-1,8-dione hydrochloride,

2-(3-bromobenzyl)-9-hydroxy-2H-pyridof1,2-a]pyra-
zine-1,8-dione hydrochloride,

2,2-dimethylpropyl  2-(3-chlorobenzyl)-9-hydroxy-1,8-
dioxo-1,8- dihydro—ZH—pyndo[l 2-ah)yrazme—7—car-
boxylate,

cyclohexyl 2-(3-chlombcnzyl)-9-hydroxy-1,8-dmxo-l,s-
dihydro-2H-pyridof1,2-a }pyrazine-7-carboxylate,

7-amnino-2-(3-chlorobenzyl)-9-hydroxy-2H-pyridof1,2-
a]pyrazine-1,8-dione hydrochloride,

2-(3-chlorobenzyl)-9-hydroxy-4-methy)-2H-pyrido[ 1,2-
d]1,2,4Jtriazine-1,8-dione hydrochloride,

2-(3-chlorobenzyl)-9-hydroxy-7-(thiazo}-2-yl)-2H-py-
rido[ 1,2-a}pyrazine-1,8-dione hydrochloride,

2(3-chlorobenzyl)-9-bydroxy-7-(4H-1,2,4-Iriazol-3-yl)- -

2H-pyrido[1,2-a]pyrazine-1,8-dione hydrochloride,
N-[2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-a)pyrazin-7-y1Jacetamide,
2{(4~chloro-2-methoxybenzyl)-9-hydroxy-2H-pyrido{1,
" 2-a)pyrazipe-1,8-dione hydrochloride,
2-(3~chlorobenzyl}-9-hydroxy- 1,8-dioxo-1,8-dihydro-
2H-pyrido{1,2-aJpyrazine-7-carboxamide,
2-(3~chloro-2-methoxybenzyl)-9-hydroxy-2H-pyridd[1,
2-a)pyrazine-1,8-dione hydrochloride,
2{2-(2-chlorophenoxy)ethyl}-9-hydroxy-2H-pyrido[1,2-
aJpyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-9-hydroxy-7-(pyrimidin-2-y1)-2H-py-
rido[ 1,2-a Jpyrazine-1,8-dione hydrochloride,
N-propyl-2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-
~ dihydro-2H-pyridof1,2-aJpyrazine-7-carboxamide,
N-butyl-2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-di-
- hydro-2H-pyrido[1,2-alpyrazine-7-carboxamide;
N-isobutyl-2«(3-chlorobenzy)-9-hydroxy-1,8-dioxo-1,8-
dihydro-2H-pyrido[1,2-alpyrazine-7-carboxamide,
methyl  {[2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-
dﬂ\ydm-’ZH-pyndo[l,2-a]pyrannc~7-carbonyl}
amino}acetate,
N-cthyl-2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1.8-di-
bydro-2H-pyrido{1,2-a Jpyrazine-7-catboxamide,
N-(2-methoxyethyl)-2<(3-chlorobenzy1)-9-hydroxy-1,8-
dioxo-1,8-dihydro-2H-pyrido[ 1,2-aJpyrazine-7-car-
boxamide,
2-{[2(3-chlorobenzyl)-9-hydroxy-1 8—d10xo-1 8~d1hy-
dro-2H-pyridof 1, 2-a]pyrazmc-7-caxbonyl]ammo) cthyt
* trifluoroacetate,

Uaa
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N-(2-hydroxyethyl)-2-(3-chlorobenzyl)-9-hydroxy-1,8-
“dioxo-1,8-dihydro-2H-pyridof 1,2-aJpyrazine-7-car-
boxamide,

2-(3-chloro-2-hydroxybenzyl)-9-hydroxy-2H-pyridof1,2-
alpyrazine-1,8-dione hydrochloride,

N-benzyl-2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-
dihydro-2H-pyrido{1,2-aJpyrazine- 7-carboxamide,

N-(2,2,2-trifluorcethyl)-2-(3-chlorobenzyt)-9-hydraxy-1,
8-dioxo-1,8-dihydro-2H- pyndo[l,l—a]pyramne-7~car—
boxamide,

N-buty}- N-mclhyl-2{3-chlorobcuzyl)-9-hydroxy-l B-di-
oxo-l)}-dlhydm—ﬂl—pyndo[1,2-a]pyrazm=-7—cnrboxa-
- mide,

N-(2-methoxyethyl)-N-methyl-2-(3-chlorobenzyl)-9-hy-
droxy-1,8-dioxo-1,8-dihydro-2H-pyrido 1,2-aJpyra-
zine-T-carboxamide,

2-(3-chlombenzyl)-9-hydmxy-7—(pynolidine-l-éub@
nyl)}-2H-pyrido[ 1,2-alpyrazice-1,8-dione,

2-(3-chlorobenzyl)}-9-hydroxy-7-(morpholine-4-carbo-
nyl}-2H-pyrido{1,2-aJpyrazine-1,8-dione,

2-4-chloro-3-methoxybenzyl)-9-hydroxy-2H-pyrido[1,
2-ajpyxazine-1,8-dione hydrochloride, methyl [2-(3-
chlorobenzyl)-9-hydroxy-1.8-dioxo-1,8-dihydro-2H-
pyrido[ 1,2-aJpyrazin-7-ylJacetate,

2-(3-chlorobenzyl)-9-hydroxy-7-(1H-tetrazol-5-y1)-2H-
pyrido[1,2-aJpyrazine-1,8-diane hydrochloride,

2{2«(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-a}pyrazin-7-yl}-N-methylacetamide,2-
{2-(3<chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyridof1,2-a)pyrazin-7-y1]-N,N-
dimethylacetamide,

[2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyridof1,2-aJpyrazin-7-yljacetic acid,

N-(2-hydroxypropyl)-2-3-chiorobenzyl)-9-hydroxy-1,8-
dioxo-1,8-dihydro-2H-pyrido{ 1,2-a Jpyrazige-7-car-
boxamide kydrochloride,

{[2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-aJpyrazine-7-carbonylJamino }acetic

N-dimethylcarbamoylmethyl-2(3-chiorobenzyl)-9-hy- -
droxy-1,8-dioxo-1,8-dihydro-2H-pyridd 1,2-aJpyra-
zine-7-carboxamide,

N-methylcarbamoylmethyl-2-(3-chlorobenzyD)-9-hy-
droxy-1,8-dioxo-1,8-dihydro-2H-pyrido 1,2-aJpyra-
zine-7-carboxamide,

N-phenyl-2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-.
dihydro-2H-pyrido[1,2-alpyrazine-7-carboxamide
hydrochloride,

2-(3-chlorobenzyl)-9-hydroxy-7-(oxazol-2-yl)-2H-pyrido
[1,2-a)pyrazine-1,8-dione hydrochloride,

2-(3chlorobenzyl)-9-hydraxy-7-(3-hydroxypyrrolidine-.
1-carbonyl)-2H-pyridof1,2-a]pyrazine-1,8-dione
hydrochloride,
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N-(Z—oxopmpyl)-2~(3-chlombenzyl)-9-hydroxy—1,8-di‘
oxa-1,8-dilyydro-2H-pyrido{ 1,2-a Jpyrazine-7-carboxa-
mide, B

2~(9‘hydioxy-l,8—diox0—1,8—dihydm—pyrido[l,,2ﬁa]
pyrazin-2-yl)-N-phenyhcetamide hydrochloride,

2-(3-chlorobenzyl)-9-hydroxy-7-{3-oxopyrrolidine-1-
carbonyl)-2H-pyrido{1,2-a)pyrazine-1,8-dione,

2~(5~chlom-2—methoxybenzyl}9-hydroxy-ZH-pyrido[l,
2-a}pyrazine-1,8-dione hydrochloride,

N-{2-(3chlorobenzyl)-9-ydroxy-1 B-dioxo-1,8-dihydro-
2H-pyrido[1,2~a]pyrazin-’{~yl]methmcsuIfonamide,

T-acetyl-2-(3-chlorobenzyl)-9-hydroxy-2H-pyridof 1,2-a}
pyrazine-1,8-dione hydrochloride, -

2—(3.~chlombenzyl)—‘.)-hydmxy-7~propionyl-2H—pyn'do[l,
2-alpyrazine-1,8-dione hydrochloride,

9-hydmxy-2—(3-phcnylallyl)—2ﬂ-byrido[l 2-a]pyrazine-
1,8-dione, .

N-methyl—2—(3-chlom—4-ﬂumobenzyl)—9-hydmxy-1 B-~di-
0x0-1,8-dibydra-2H-pyridof 1,2-aJpyrazine-7-carboxa-
mide, .

N,N-dimelhyl-Z—(S-chloro-#ﬂmrobenzyl)—9-hydmxy-l,

8-dioxo-1,8-dihydro-2H-pyridof 1,2-aJpyrazine-7-car-
boxamide, .

N—(Z-mcthanesulfonylcthyl)-z-(3-dﬂorobcnzyl)-9-hy~
droxy-1,8-dioxo-1,8-dihyd.ro—2H-pyrido[l 2-aJpyra-
zine-7-carboxamide,

N{Z—(2-oxopyrrolidin—l—y])cthyl]—Z—(S—chlorobenzyl)—9-
hydroxy-l,sdioxo-l,Sdihydro-ZH-pyrido[l »2-aJpyra-
zine-7-carboxamide,

N—[2—(3-chlombenzyl)-9-hydmxy-1,Bdioxo- 1,8-dihydro-
2H-pyrido[1,2-a]pyrazin-7-yl } N-methylmethane -
sulfonarmide,

2—(3-chloro-S-mclhoxybenzyl)-Q-hydmxy-2H-pyrido[1,
2-alpyrazine-1,8-dione hydrochloride, -

N-(pyridiu-4—ylmethyl)-2-(3-chlombeuzyl)—9—l1ydmxy-1,
8-dioxo-1,8-dihydro-2H-pyrido[1,2-a Jpyrazine-7-car-
boxamide,

N~(4-ﬁuombcuzyl)—2~(3—chhmbcnzyl)—9~hydroxy-l,%-
dioxo-1,8-dihydro-2H-pyridof 1,2-aJpyrazine-7-car-
boxamide,

2-(3-chlorobenzyl}9—hydmxy—7—(thiazol—2—y])—3,4—dihy-
dro-2H-pyrido{ 1,2-aJpyrazine-1,8-dione,

2—(3—chlorobenzyl)—9<hydroxy-7-hyd:oxymcthyl—2H~yy-
rido[1,2-aJpyrazine-1,8-dione hydrochloride,

2—(3-chIom-4-ﬂnombenzyl)-7-(2,2-dimclhylpmpionyl)—
9-hydroxy-2H-pyrido[1,2-a}pyrazine-1,8-dione hydro-
chioride,

2(3—chlombcnzyl)—9—hydmxy-7-(thiaml-5-yl)—2H-py—
rido[ 1,2-alpyrazine-1,8-dione hydrochloride,

2—(3-chlombeuzyl)—9-hydmxy—l,8-dioxo-13,4,8—telrahy~
dro-2H-pyrido [1,2-2lpyrazine-7-carboxylic  acid
methylamide,

é/’i{o
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N,N—dimelhyl<2—(3—cblorobenzyl)-9—hydroxy-l,8-dioxo—
1,3,4,8-tetrahydro-2H-pyrido{ 1,2-alpyrazine-7-car-
boxamide,

2-(3-chlom—4-ﬂuombenzyl)-7-(2,2-dimethylpmpiany!)-
9-hydmxy-3,4—dihydm—2]-{~pyrido[12-a]pyraﬁne~1$-
diove hydrochloride,

2—(3-chloro—4-ﬂuorohenzyl)-9-hydmxy-4-hydroxym-
elhyl-l,&dioxo-l,8-dihydro-2H-pyridn[l,2-a]p)jra-
zine-7-carboxylic acid methylamide hydrochloride,

2~(3-chlorobenzyl)—7-(2,2-dimcthylpropinnyl)—9—hy-
droxy-3,4-dihydra-2H-pyrido[ 1,2-a Jpyrazine-1,8-di-
one hydrochloride,

2-(4-chloro-?.-hydmxybenzyl)-9-hydmxy-2H-pyrido[1,2-
ajpyrazine-1,8-dione hydrochloride,

2«(3-chloro~4—ﬂuorobenzyl)-9-hydroxy—7—(thinzol-Z—yl)—
3,4-dihydro-2H-pyrido{ 1,2-a]pyrazine-1,8-dione,

2-(9~hydroxy-1,8«di0xu—1.8—dihydm-pyrido[1,2—a}
pyrazin-2-y1)-N-methyl-N-phenylacetamide
chioride,

N-mclhyl-2-(3—chloro-4-ﬂuombcnzyl)~9—hydroxy-1,8—di~
0x0-1,3,4.8-tetrahydro-2H-pyrido[1,2-a]pyrazine-7-
carboxamide,

N,N-dimelhy1-2.(3-ch10ro-4-ﬁu0robenzyl)-9~hydr0xy~1,
8-dioxo-1,3,4,8-tetrahydro-2H-pyridof 1,2-a]pyrazine-
7-carboxamide,

3-{2(3-chlorobenzyl)-9-hydroxy-1 8-dioxo-1 8-dihydro-
2H-pyriﬁo{1,2-a]pyrazin-7-yl]-2,2-dimcthyl—3-0x0pro—
pyl acetate hydrachioride

2-(3-chlombeuzyl)—Qéhydroxy-7~(3-hydroxy-2,Z-dimelh-
ylpropionyl)-2H-pyrido{ 1,2-2 Jpyrazine-1,8-dione
hydrochloride,

2—(3-chlorobenzyl)-9-hydmxy-7—(pyrazin-2-yl)~2H-py-
ridof1,2-ajpyrazine-1,8-dione hydrochloride, - ’

2—(3-chlorobcnzyl)-9-hydmxy-7-(2-methyl-_2H-1,2,4~
triazol-3-yl)-2H-pyrido[1,2-a[pyrazine-1,8-dione
hydrochloride,

N{Z-ﬂuoroethyl}2-(3—chlombenzyl)—‘)-hydroxy-1,8-di-
oxo-1 8-dihydro-2H-pyrido{ 1,2-a Jpyrazine-7-carboxa-
mide,

N-bcnzyl-N—methyl«2-(3-chlombenzyl)—9-hydroxy-1 8-
dioxn—l,&dihydm-ZH-pyrido[l,2-a]pyrazinr,~7‘car-
boxamide,

2—(3-chlorobeuzyl)~9-hydroxy—7-phenylsulfanyl-2H~py—
rido[1,2-a]pyrazine-1,8-dione,
7-beuzcncsu]ﬁnyl-2-(3-chlorobenzyl)-9-hydmxy~2H-py-
rido[l,La]pyrazine-l,Sdione,
7-bcnzcncsulfonyl-2-(3—chlorobenzyl)-g-hydroxy-zﬁ-py~
ridof1,2-aJpyrazine-1,8-dione,
2{3.4-dich]ombcnzyl)—7—(2,2—dimethylpropionyl)~9-hy—

droxy-3,4-dihydro-2H-pyrido[ 1,2-aJpyrazine-1,8-di-
oue,

N-{2{3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-diiydro-
2H-pyrido{1,2-a Jpyrazin-7-yljisobutyramide,

hydro-
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N-[2-(3-chlom—4-ﬂuombenzyl)-9-hydmxy—l8—dioxo~1,
Sdihydm-ZH-pyn'do{l,2-a]pyuzin-7-yl]aeclanﬁde,
2-(3-chloro'-4-ﬂuombcnzy1)-7—(2,2-dimethylpmpimyl)—
9—hydroxy-4-hydmxymethyl-2l{-pyﬁdo[l,2~a];yra-
zine-1,8-dione hydrochloride,
N{2~(3~chlombenzyl)-9-hydmxy-1,8-dioxo-l.8—dihydro—
2H-pyrido[1,2-a]pyrazin-7-yl Jpropionamide,
N-[Z—(3~chlombeuzyl)»9-hydmxy-1,B-dioxo-1,8-dihydm-
2H-pyrido{1,2-aJpyrazin-7-yl}-2-phenylacetamide,
7-acetyl-2-(3-chloMﬂuomMnl)9—hydmxy-2ﬂ-py—
rido{1,2-aJpyrazine-1,8-dione hydrochloride, )
2—(3-chlombenzyl).—9-hydmxy-7-methylsulﬁnyl-2l—l~py-
ridof 1,2-a}pyrazine-1,8-dione,
2-(3-chlorobenzyl)9-hydroxy-7-methanesulfonyl-2H-
pytido[1,2-a]pyrazine-1,8-dione,
2-(3«:hlombenzyl}9-hydmxy-7-melhanesulﬁnyl—2ﬂ-py—
ridof 1,2-alpyrazine-1,8-dione, -
2—(3‘chk)mbeuzyl)—9-hydroxy~7—(5-methyl|hizml~2-yl)v
3,4-dihydro-2H-pyrido{1,2-a}pyrazine-1,8-dione,
2—(3,4~dichlombenzyl)—9-hydroxy—7-(thiaml-2-yl)—3,4-
dihydro~2H-pyrido(1,2-a]pyrazine-1,8-diom.
2—(4-ﬂuombcnzyl)-9-hydmxy-2H-pyrido[1,2—a]pyrazine-
1,8-dione hydrochloride,
7-(2,2-dimclhylpropionyl)-2-(4-ﬂuoxobenzyl)—9-hy—
droxy-2H-pyrido{1,2-aJpyrazine-1 8-dione hydrochio-
ride,

2-(4-ﬂuombeuzyl)-9-hydmxy-7—(lhiazol-2—yl)-2H»pyrido
{1.2-a}pyrazine-1,8-dione hydrochloride,
N~methyl-2-(4-ﬂuorobenzyl)—9-hydmxy-L&dioxo-l,s-
dihydm~2H'pyrido[1,2-a]pymzinv7-carboxamide,
2-[3-(2-chlor0—6-ﬂuaropbenyl)pmpyl]—7-(2,2<ﬁmethyl~
propionyl)-9—lzydmxy-2H-pyridu[1,2-a]pyrazine-1,8~
dione hydrochloride,
2—(3-chlombenzyl)~9-hydroxy-7—(+melhy1thiaml-2-yl)-
3,4-dihydrq-ZH-pyrido[l,Z-a]pyrazine—l,8-dion:,
N{Z-(B-chlorobenzyl)—g-hydmxy-1,8-dioxo-1,8-dihydro-
2H-pyrido{1,2-a]pyrazin-7-ylbutyramide,
N{2-(3-chlorabenzyl}-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyridof1,2-aJpyrazin-7-yl joenzamide,
N—[2-(3-chlo:0bcnzyl}9-hydroxy—l,8-dioxo-1,8-dibydro—

2H-pyrido| 1,2-a]pyrazin-7-yl}-3-phenylpropionamide, - -

N{Z-(3-chlorobenzyl)~9—hydroxy—1,8—dioxo-1,8—§lihydro—
ZH-pyrido[l,2-a]pyrazin—7-y1]-N~melhylacchmide,
N{2{3£mombcnzy1}9-hydmxy-l,8-dioxo—l,8-dibydro-
2H-pyn'do[1,2—a]pyrazin-7-yl]—2—meﬂnxyawamide,
methyl 2-(3—chlombenzyl)-9-hydmxy-l,8-dioxo-1,3,4,8-
tc(rahydm—ZH-pyrido[I,Za]pyrazine-%ca:boxylale,
3-[2-(3-chlomhenzyl)-9-hydmxy-l,8—dioxo—I,S-dihydm-
2H-pyrido[1,2-a]pyrazin-7-yl]-1,‘1-dimeihy1urca,
melhy[2—(3-cbloroben;yl)-9-hydroxy~1,B-dioxo-l,8-di-
hydm-ZH-pyrido{l,Z-a]pyraziu-?-yl]carbamale,

YU
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2-{3{2-chloro-6~ﬂuomphenyl)propyl]—9-hydmxy-7—
(thjaml~2-yl)~3.4-dihydm-2ﬂ-pyrido[ 1,2-aJpyrazine-
1,8-dione,

N-[Z—(3-ch]orobenzyl)—9~hydmxy-1,8-dioxo-1,8~dihydro-
2H-pyrido[l,Z—a]pyrazin~7-yl]—2-oxopropionamidc,

N—bcnzyl-2{3—chlurobcnzyl)~9-hydroxy-l,8-dioxo-1_3,4,
8-tetrahydro-2H-pyrido] 1,2-a Jpyrazine-7-carboxag-
- ide, :

2-(3-chlorobeuzyl)—9-hydmxy-7—(1H-pynzol-3-yl)-3,4-
) dihydro-ZH-pyrido[1,2-a]pyrazine-1,8«dione,

2-(3-chlorobenzyl)-9-hydroxy-7-(pyrimidin-4-yi}-3,4-di-
hydro-ZH—pyridn(l,2-abyraz:iue-1,8—dione,

N-(naphthalzn—l‘ylmelhyl)-2{3-chlombcnzyl)-9-hy-
druxy-l,8-diox0-1,3,4,8—(ctrahydro-2H—pyrido[l,2-a]
pyrazine-7-carboxamide,

N-benzhydry1-2-(3-chlombenzyl)—9-hydmxy~1,8<li0xo-
1,3.4 8-tetrahydro-2H-pyrido[ 1,2-a Jpyrazine-7-car-
boxamide,

2~(3{:hlombeuzyl)-Q~bydroxy-7-(pyrimidin-2-yl)—3‘,4—di-
hydro-2H-pyride[ 1,2-a Jpyrazine-1,8-dione hydrochlo-
ride,

2—(3-chlorobcnzyl)-g-hydmxy-7~(2~methy]-2-phenylpro<
pionyl)»3,4—djhydm-2ﬂ-pyrido[1,2-a]pyrazine-1,8-di—
one,

N-(4-terl—bulylbenzy1)—2-(3-chlorobeuzy1)-9-hydmxy- 1,
8-diox0-1,3,4,8~leluhydro—2H-pyxido[ 1,2-aJpyrazine-
7-carboxamide,

N-[Z—(3-chlombcnzyl)-Q-hydmxy—l,8~dioxo-l,8-dihydro-
2H-pyn'do[l,2-a]pyrazin-7-yl]cyclapcntanecarboxam—
id

ide,

N-[2—(3-chlombcnzyl)~9-hydroxy—1,8-dioxo—l,8-dihydm—
2H-pyrido[l.2-a]py’uzin-7-yl]-2~(4—ﬂnorophcnyl)ac-
etamide, )

N. {2—(3-chlorobenzyl)~9—hydmxy—l,8~diom-1,8-dihydro~
2H—pyrido[l,2‘a]pymziu-7-yl]—2,2—dimcthylpropiona-
mide,

N«[2-(3-cblorobcnzyl)—Q-hydroxy-l,&diom-l.s-dihydro-
2H-pyrido[1 2-alpyrazin-7-yl}-2-phenylisobutyramide,

N-{2—(3-chlorobenzyl)¢9-hydmxy—l,bep—lﬂ—d&ydm-
ZH-pyrido[l,2-a]pyrazin-7~yl]—4—ﬂuorobenumidc,

N-[Z-(S-chlorobenzyl)-Q-hydmxy- 1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-a}pyrazin-7-ylJpyridine-2-carboxamide
trifluoroacetate,

2—(3—chlorobcuzyl)-9-hydmxy—7-isopropyhmino-2H~py-
rido[1,2-a]pyrazine-1,8-dione bydrochloride,

2-(3-chlorobenzy1)-7-dielhylaniino-9~hydmxy-2H‘pyrido
[1,2-alpyrazine-1,8-dione hydrochloride,
2—(3-chlorobenzyI)—9-hydroxy-7—(pyridin-2-yl)—3,4-dihy-
dro-2H-pyrido{1,2-aJpyrazine-1,8-dione bydrochlo-
ride,

2-(3-chlnrobenzyl)-g-hydmxy—7-isobulylamino—2H-py-
rido[1,2-aJpyrazine-1,8-dione hydrochioride,
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N-{2-(3-chlorobenzyl}-9-tydroxy-1,8-dioxo-1,8-dihydro-
2H-pyridof1,2-a]pyrazin-7-y1}-2-isopropyl-3-methyl-
butyramide,

2-(3-chlorobenzyl)-7-ethylamino-9-hydroxy-2H-pyrido
[1,2-aJpyrazine-1,8-dione hydrochloride,

N4{2-(3-chlorobenzyl)-9-bydroxy-1,8-dioxo-1,8-dihydro-
2H-pyridof1,2-a)pyrazin-7-yl]nicotinamide  trifluoro-
accetate,

N{2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyridof1,2-a]pyrazin-7-yl}Jisonicotinamide trifluo-
roacetate, .

N-{2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-a]pyrazin-7-yl Jfuran-2-carboxamide,

N-{2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyridof1,2-a}pyrazin-7-ylJthiophene-2-carboxam-

ide,

2—(3-chlombenzyl)—9‘hydroxy:7-(pyridazin-3-yl}3,4-di-
hydro-2H-pyrido[ 1,2-aJpyrazine-1,8-dione hydrochlo-
ride,

2-(3,4-difluorobenzyl)-9-bydroxy-7-(thiazol-2-yl)-3,4-di-
hydro-2H-pyridof1,2-a Jpyrazine-1,8-dione,

2-(3-chloro-2-fluorobenzyl)-9-hydroxy-7-{thiazol-2-yi)-
3,4-dihydro-2H-pyridof 1 ,2-a]pyrazine-1,8-dione,

) 2-(4-chlorobenzyl)-9-hydroxy-7-(thiazol-2-y1)-3,4-dihy-
dro-2H-pyridof 1,2-a}pyrazine-1,8-dione,

2-(4~chloro-3-fluorobenzyl)y-9-hydroxy-7-(thiazol-2-yl)-
3,4-dihydro-2H-pyrido[1,2-alpyrazine-1,8-dione,

2~(4-chloro-2-methoxybenzyl)-9-hydroxy-7-(thiazol-2-
yl)-3,4-dihydro-2H-pyrido[ 1,2-alpyrazine-1,8-dione,

N-{2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-a]pyrazin-7-y1}-1-methyl-1H-pyrrolc-
2-carboxamide,

2-{3(4-chlorophenyDpropyl}-9-hydroxy-7-(thiazol-2-
y1)-3,4-dihydro-2H-pyrido[1,2-aJpyrazine-1,8-dione
hydrochloride,

2-{3(2-chloropheny)propyl]}-9-hydroxy-7-(thiazol-2-
y1)-3,4-dihydro-2H-pyrido[1,2-aJpyrazine-1,8-dione
hydrochloride,

2{3{(3-chlorophenyl)propyl]-9-hydroxy-7-(thiazol-2-
y1}-3,4-dihydro-2H-pyrido[1,2-a}pyrazine-1,8-dione
hydrochloride,

2-(3-chlorobenzy!)-9-hydroxy-7-(3-methyl-1,2,4-thiadia-
zol-5-y1)-3,4-dihydro-2H-pyridof 1,2-aJpyrazinc-1,8-
dione hydrochloride,

5-fluoro-2{9-hydroxy-1,8-dioxo-7-(thiazol-2-y1)-1,3,4,
8-tetrahydro-pyrido[1,2-aJpyrazin-2-ylmethyl}-N-me-
thylbenzamide,
N{2-(3-chlorobenzy})-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido{1,2-aJpyrazin-7-yl)-N-isobutylacetamide,
N-{2-(4-fluorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-a)pyrazin-7-ylJacetamide,
N-{2-(4-fluorobenzy1)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyridof1,2-apyrazin-7-yl oenzamide,

N-[2-(4-fluorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido{1,2-aJpyrazin-7-ylJmethanesulfonamide,

2-(4-fluorobenzyl)-9-hydroxy-7-(pyridin-2-yl)-2H-py-
rido{1,2-a]pyrazine-1,8-dione trifluoroacetate,

2-(2-fluorobenzyl)-9-hydroxy-7-(thiazol-2-yl)-3,4-dihy-
dro-2H-pyrido[1,2-aJpyrazine-1,8-dione,

2-(3-fluorobenzyl)-9-hydroxy-7-(thiazol-2-yl)-3,4-dihy-
dro-2H-pyrido[1,2-alpyrazine-1,8-dione,

2-(4-fluorobeazyl)-9-hydroxy-7-(thiazol-2-yl)-3,4-dihy-
dro-2H-pyridof1,2-a}pyrazine-1,8-dione,

2-(2-chlor0benzyl)—9-hy&mxy—’:’—(‘hiaml—%yl)—:!,4-dihy-
dro-2H-pyridof1,2-a}pyrazine-1,8-dione,

9-hydroxy-2-(naphthalen-2-ylmethyl)-7(ihiazol-2-y1)-3,
4-dihydro-2H-pyridof1,2-a}pyrazine-1,8-dione,

24{3-(3-chloro-2-fiuorophenyl)propyl}-9-hydroxy-7-
(thiazol-2-y1)-3,4-dihydro-2H-pyrido[1,2-aJpyrazine-
1,8-dione,- . .

24{3+(4-chloro-3-fluoropheny)propyl]-9-hydroxy-7-
(thiazol-2-y1)-3,4-dihydro-2H-pyrido[ 1,2-aJpyrazine-
1,8-dione,

2-{3(-fluorophenyl)propyl}-9-hydroxy-7-(thiazol-2-y1)-
3,4-dihydro-2H-pyridof 1,2-a Jpyrazine-1,8-dione,

2-{33-fluorophenylpropyi}-9-hydroxy-7-(1hiazol-2-y1)-
3,4-dihydro-2H-pyrido[1,2-alpyrazine-1,8-dione,

9-hydroxy-2-(3-phenylpropy!)-7-(thiazol-2-yl)-3,4-dihy-
dro-2H-pyrido[1,2-a)pyrazive-1,8-dione  hydrochlo-
tide,

2~(3-chloro-2-flucrchenzyl)-9-hydroxy-7-{pyridin-2-yi)-
3,4-dihydro-2H-pyrido[1,2-a}pyrazine-1,8-dione
hydrochloride,

N-{2-(4-Buorcbenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido{1,2-aJpyrazin-7-yi}-2-methoxyacetamide,

N-{2-(4-fluorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1 2-a]pyrazin-7-y1}-2-propanesulfonamide,

N-{2(4-Ruorcbenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-alpyrazin-7-yljaicotinamide trifluoro-
acelate,

N-[2-(4-ﬂuorobeuzyl)‘9-hydmxy-1,8-dioxo-1,8-dihydm-
2H-pyrido{1,2-a]pyrazin-7-ylJisobutyramide,

N-(2-methoxyethyl)-2-{4-fluorobenzyl)-9-hydroxy-1,8-
dioxo-1,8-dihydro-2H-pyrido[ 1,2-aJpyrazine-7-car-
boxamide,

N-ethyl-2-(4-fluorobenzyl)-9-hydroxy-1,8-dioxo-1,8-di-
hydro-2H-pyrido[ 1,2-alpyrazine-7-carboxamide,

N-{2{3-(2-chloro-6-fluoropheayl)propyl}-9-hydroxy-1,
8-dioxo-1,8-dihydro-2H-pyridof1,2-a}pyrazin-7-
yl}acetamide,

N-{2(3-chloro-2-fluorobenzyl)-3-hydroxy-1,8-dioxo-1,
8-dihydro-2H-pyrido[1,2-aJpyrazin-7-ylJacetamide
hydrochloride,

methyl 5-fluoro-2-{9-hydroxy-1,8-dioxo-7(thiazol-2-yl)-
1,3,4,8-tetrahydro-pyridof 1,2-aJpyrazin-2-ylmethyl]
benzoate,
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2-(3-chloro-4-fluorobenzyl)-9-hydroxy-7-(pyridin-2-yl)-
3,4-dihydro-2H-pyridof 1,2-alpyrazine-1,8-dione
hydrochloride,

2-(3-chloro-2-fluorobenzyl)-9-hydroxy-7-{pyridin-3-y)-
3,4-dihydro-2H-pyridof1,2-a]pyrazine-1,8-dione
hydrochloride,

2—[3{2—ch10r0-6-ﬂuorophenyl)pmpyl]-?-hydroxyﬂ-(p&-
ridin-2-y1)-3,4-dihydro-2H-pyridof1,2-aJpyrazine-1,8-
dione hydrochloride,

2-(benzofuran-2-ylmethyl)-9-hydroxy-7-(thiazol-2-y1)-3,
4-dihydro-2H-pyridof1,2-aJpyrazine-1,8-dione,

N-(1,2-diphenylethyl)-2-(3-chlorobenzyl)-9-hydroxy-1,
8-dioxo-1,3,4,8-tetrahydro-2H-pyrido[ 1,2-aJpyrazine-
7-carboxamide,

N-{2-(3-chloro-2-fluorobenzyl)-9-hydroxy-1,8-dioxo-1,
3,4,8-tetrahydro-2H-pyrido{ 1,2-a Jpyrazin-7-ylJaceta-
mide, '

2{3-(2-fluorophenylpropyl}-9-hydroxy-7-{thiazol-2-yl)-
3,4-dihydro-2H-pyridof 1,2-a]pyrazine-1,8-dione,

N<(1,3-diphenylpropyl)-2-(3-chlorobenzyl)-9-hydroxy-1,
8-dioxo-1,3,4,8-t¢trahydro-2H-pyrido[ 1,2-2Jpyrazine-
7-carboxamide, A

5-fluoro-2-{3-[9-hydroxy-1,8-dioxo-7-{thiazol-2-yl}-1,3,
4,8-tetrahydro-pyridof 1,2-alpyrazio-2-yljpropyl}-N-
methylbenzamide, :

2{3-(2-chloro-6-fluorophenyf)propyl}-7-(2,2-dimethyl-
propionyl)-9-hydroxy-3,4-dihydro-2H-pyridof 1,2-2]
pyrazine-1,8-dione,
2-(3~chlorobenzyl)-9-hydroxy-7-isobutyryl-3,4-dihydro-
2H-pyrido{ 1,2-a]pyrazine-1,8-dione,
9-hydroxy-2-(4-phenylbutyl)-7-(thiazol-2-yl)-3,4-dihy- -
dro-2H-pyridof 1,2-alpyrazine-1,8-dione  hydrochlo-
ride, ’
9-hydroxy-2-pentyl-7-(thiazol-2-y1)-3,4-dihydro-2H-py-
rido[1,2-aJpyrazine-1,8-dione hydrochloride,
2+(3-chloro-2-fluorobenzyl)-9-hydroxy-7(pyridin-4-yl)-
3,4-dihydro-2H-pyridof 1,2-a)pyrazine-1,8-dione
hydrochloride,
2-(4-fluorobenzyl)-9-hydroxy-7-(pyridin-4-yl)-2H-py-

~ ridof1,2-aJpyrazine-1,8-dione hydrochloride,

2-(3-chloro-2-fluorobenzyl)-9-hydroxy-7{pyrimidin-4-
y1)-2H-pyrido[1,2-alpyrazine-1,8-dione  trifluoroac-
elate,

2-(3-chloro-4-fluorobenzyl)-9-hydroxy-7-(2-methyl-2H-
1,2,4-triazol-3-y1)-3,4-dihydro-2H-pyrido[ 1,2-a Jpyra-
zine-1,8-dione,
T-acetyl-2-(4-fluorobenzyl)-9-hydroxy-2H-pyrido[1,2-a]
pyrazine-1,8-dione,
2-(4-fluorobenzyl)-9-hydroxy-7-isobutyryl-2H-pyrido[ 1,
2-alpyrazine-1,8-dione hydrochloride,
N{2-(3~chlorobenzyl)-9-hydroxy-1,8-dioxo-1,3,4,8-tet-

rahydro-2H-pyrido[1,2-a Jpyrazin-7-yl}isonicotinamide
hydrochloride,

167
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2-(4-fluorobenzyl)-9-hydroxy-7-(pyrimidin-4-y1)-2H-py-
rido[1,2-alpyrazine-1,8-dione,

2+(3-chloro-4-fluorobenzyl)-9-hydroxy-7pyrazin-2-yl)-
3,4-dihydro-2H-pyrido{1,2-aJpyrazine-1,8-dione,

N{2+(3-chloro-4-fluorobenzyl)-9-hydroxy-1,8-dioxo-1,
3,4 8-tetrahydro-2H-pyridof 1,2-a}pyrazin-7-yl}isobu-
tyraimide,

2-(4-chloro-2-hydroxybenzyl)-9-hydroxy-7(thiazol-2-
y1)-3,4-dihydro-2H-pyrido[ 1,2-a)pyrazine-1,8-dione
hydrochloride,

9-hydroxy-2-(3-phenylbutyl)-7(thiazol-2-yl)-3,4-dihy-
dro-2H-pyrido[1,2-a}pyrazinc-1,8-dione  hydrochlo-
ride, ‘ )

N-{2-(3-chloro-2-flucrobenzyl)-9-hydroxy-1,8-dioxo-1,
3,4,8-tetrahydro-2H-pyrido[ 1,2-aJpyrazin-7-yl nicoti-
namide hydrochloride, .

N-[2-(3chloro-4-fluorobenzyl)-9-hydraxy-1,8-dioxo-1,
3,4 ,8-letrahydro-2H-pyridof 1,2-aJpyrazin-7-yl}meth-
anesulfopamide,

2-(3-chloro-4-propoxybenzyl)-9-hydroxy-7-(thiazol-2-
y1)-3,4-dihydro-2H-pyrido[ 1,2-a]pyrazine-1,8-dione
hydrochloride,

2-(3-chloro-4-isopropoxybenzyl)-9-hydroxy-7-(thiazol-
2-y1)-3,4-dihydro-2H-pyrido[1,2-a]pyrazine-1,8-dione
hydrochloride,

2+(4-benzyloxy-3-chlorobenzyl)-9-hydroxy-7-(thiazol-2-

y1)-3,4-dihydro-2H-pyrido{ 1,2-aJpyrazine-1,8-dione
hydrochloride,

2-(4-chloro-2-propoxybenzyl)-9-hydroxy-7-(thiazol-2-
y1)-3,4-dihydro-2H-pyrido[ 1,2-a Jpyrazine-1,8-dione
hydrochloride,

2-(4-chloro-2-isopropoxybenzyl)-9-hydroxy-7<(thiazol-
2-yl)-3,4-dihydro-2H-pyrido{1,2-a]pyrazine-1,8-dione
hydrochloride,

2-(2-benzyloxy-4-chlorobenzyl)-9-hydroxy-7«(thiazol-2-
yl)-3,4-dihydro-2H-pyrido[1,2-a}pyrazine-1,8-dione
hydrochloride,

2-(4-fluorobenzyl)-9-hydroxy-7<2-methyl-2H-1,2 4-tria-
20l-3-y1)-2H-pyrido[ 1,2-a}-pyrazine-1,8-dione hydro-
chloride,

N-methyl-2-(3-chloro-2-fluorobenzyl)-9-hydroxy-1,8-di-
-0x0-1,3,4,8-tetrahydro-2H-pyrido[ 1,2-a lpyrazine-7-
carboxamide,

2-(3-chlorobenzyl)-7-(2,2-dimethylbutyryl)-9-hydroxy-3,
4-dihydro-2H-pyridof1,2-aJpyrazine-1,8-dione,

2-{(4-fluorobenzyl)-9-hydroxy-7-<{pyridin-2-y1)-3,4-dihy-
dro-2H-pyrido{1,2-a]pyrazine-1,8-dione  hydrochlo-
ride, .

2«3-chloro-2-luorobenzyl)-9-hydroxy-7-(pyridin-2-yl)-
2H-pyridof1,2-aJpyrazine-1,8-dione hydrochioride,

2-(3-fivorobenzyl)-9-hydroxy-7-(pyridin-2-yl)}-2H-py-
rido[1,2-a}pyrazine-1,8-dione hydrochloride,

N-{5-fuoro-2{9-hydroxy-1,8-dioxo-7-{thiazol-2-y})-1,3,

4,8-tetrahydro-pyrido{1,2-aJpyrazie-2-ylmethyl]
phenyl}acetamide bydrochloride,
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2-(3-chloro-2-fluorobenzyl)-7-(2,2-dimethylpropionyl)-
9-hydroxy-3,4-dihydro-2}1-pyrido[1,2-a]pyrazine-1,8-
dione hydrochloride,

5-fluoro-2-{9-hydroxy-1,8-dioxo-7-(thiazol-2-yl)-1,3,4,
8-tetrahydro-pyrido[1 2-a]pyrazm-2‘ylmcthyl]>enzo|c
acid hydrochloride,

2-(3,4-difluorobenzyl)-9-hydroxy-7-{pyridin-2-y}-2H-
pyrido{1,2-aJpyrazine-1,8-dione hydrochloride,

N—benzyl—N-methyl-2{3—ch}0robenzyl)-9-hydmxy-1,&
dioxo-1,3,4,8-tetrahydro-2H-pyridof 1,2-aJpyrazine-7-
carboxamide hydrochloride,

N-(pyridin-3-ylmethyl)-2-(3-chlorobenzyl)-9-hydroxy-1,
8-dioxo-1,3,4,8 -tetrahydro-2H-pyrido{1,2-2 Jpyrazine-
7-carboxamide hydrochloride,

N-(pyridin-2-ylmethy!)-2-(3-chlorobenzyl)-9-hydroxy-1,
8-dioxo-1,3,4,8-tetrahydro-2H-pyrido[ 1,2-a Jpyrazine-
7-carboxamide hydrochloride,

2—(3,4-dichlorobcuzyl)-g-hydroxy-7-(pyridin-2-yl)—3,4— .
dihydro-2H-pyridof1,2-alpyrazine-1,8-dione triftluoro-
acetate,

N-(2-oxopropyl)-2-(3-chlorobenzyly-9-hydroxy-1,8-di-
0x0-1,3,4,8-tetrahydro-2H-pyrida{1,2-alpyrazine-7-
carboxamide hydrochloride,

2—(3-ﬂuorobeuzyl)—9-hydrbxy-?—(pyridin—4~yl)-2H-py-
rido[ 1,2-aJpyrazine-1,8-dione hydrochloride,

7-2,2-dimethylpropionyl)-2-(3-fluorobenzyl)-9-hy-
droxy-2H-pyridof1,2-aJpyrazine-1,8-dione hydrochlo-
ride, :

N-(2-fluorobenzyl)-2-(4-fluorobenzyl)-9-hydroxy-1,8-di-
oxo-1,3,4,8-fetrahydro-2H-pyrido[ 1,2-a]pyrazine-7-
carboxamide,

N+(4-fluorobenzyl)-2-(4-flucrobenzyl)-9-hydroxy-1,8-di-
0x0-1,3,4,8-tetrahydro-2H-pyrido{ 1,2-aJpyrazine-7-
carboxamide,

N-methyl-2-(4-Ruorobenzyl)-9-hydroxy-1,8-dioxo-1,3,4,
8-tetrahydro-2H-pyriddf 1,2-alpyrazine-7-carboxam-
ide,

N-benzyl-2-(4-fluorobenzyl)-9-hydroxy-1,8-dioxo-1,3,4,
8-tetrahydro-2H-pyridof 1,2-aJpyrazine-7-catboxam-
ide,

N- me!hy]-2~(4—chlorobcnzyl)~9-hydroxy-1,8—dxoxo—1,3, R
8-tetrahydro-2H-pyridof 1,2-aJpyrazine-7-carboxam-
ide,

742,2-dimethylbutyryl)-2-(4-Ruorobenzyl)-9-hydroxy-
2H-pyrido[1,2-a]pyrazine-1,8-dione hydrochloride,

2-(3,4-dichlorobenzyl)-9-hydroxy-7-{pyrazin-2-yl)-3,4-
dihydro-2H-pyrido[1,2-aJpyrazine-1,8-dione hydro-
chloride,

2-(3,4-dichlorobenzyl)-9-hydroxy-7-isobutyryl-3,4-dihy-
dro-2H-pyridof 1,2-a]pyrazine-1,8-dione,

2-(4-fluorobenzyl)-9-hydroxy-7-isobutyryl-3,4-dihydra-
2H-pyridof1,2-a]pyrazine-1,8-dione,

7-(2,2-dimethylpropionyl)-2<(4-fluorobenzyl)-9-hy-

droxy-3, 4—d1hydm-2H-pyndo[l 2-aJpyrazme-1,8-di-
one,

Yy
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2-(4-Buorobenzyl)-9-hydroxy-7-(3-methylbutyryl)-2H-
pyridof 1,2-aJpyrazine-1,8-dione hydrochloride,

N-methyl-2-(3,4-difluorobenzyl)-9-hydroxy-1,8-dioxo-1,
3,4,8-tetrahydro-2H-pyridof 1,2-a Jpyrazine-7-carboxa-
mide,

2-(4-fluorobenzyl)-9-hydroxy-7-(3-methoxy-2,2-dimeth-
ylpropionyl)-3,4-dihydro-2H-pyrido [1,2-a]pyramne— ,
8-dione,

9-benzyloxy- 7-bromo-2-(3-chlorobenzyl)-3,4-dihydro-
2H-pyrido[1,2-alpyrazine-1,8-dione,

2-(3-chlorobenzy!)-9-hydroxy-7-(pyrimidin-4-yi}-2H-py-
rido[ 1,2-a}pyrazinc-1,8-dione hydrochloride,

2-(4-fluorobenzyl)-9-hydroxy-7-(pyrimidin-4-y1)-3,4-di-
hydro-2H-pyrido[ 1,2-aJpyrazine-1,8-dione hydrochlo-
ride,

2«4-chlorobenzyl)-9-hydroxy-7-(pyrimidin-4-yI)-3,4-di-
hydro-2H-pyrido[ 1,2-alpyrazine-1,8-dione hydrochlo-
ride, .

2-(3-chloro-4-fluorobenzy})-9-hydroxy-7-(pyrimidin-4-
yb)-3,4-dihydro-2H-pyrido[1,2-a]pyrazine-1,8-dione
hydrochloride,

2-(3-chloro-4-fluorobenzyl)-9-hydroxy-7(pyrimidin-4-
y1)-2H-pyridof 1,2-a Jpyrazine-1,8-dione hydrochloride,

23-chloro-5-propoxybenzyl)-9-hydroxy-7(thiazol-2-
yl)-3,4-dihydro-2H-pyrido[1,2-a Jpyrazine-1,8-dione
hydrochloride,

2+(3-chloro-5-isopropoxybenzyl)-9-hydroxy-7-(thiazol-
2-yl)-3,4-dihydro-2H-pyrido[1,2-aJpyrazine-1,8-dione
hydrochloride,

2-(3-benzyloxy-5-chlorobenzyl)-9-hydroxy-7-{thiazol-2-
y1)-3,4-dihydro-2H-pyrido{1,2-a)pyrazine-1,8-dione
hydrochloride,

2-(4-chlorobenzyl)-9-hydroxy-7-(pyrimidin-4-yl)-2H-py-
ridof1,2-a}pyrazine-1,8-dione hydrochloride,

N{2(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-a]pyrazin-7-yl}-2(pyridin-3-yl) aceta-
mide hydrochloride,

N-{2-(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-aJpyrazin-7-yl]-2-(pyridin-4-ylaceta-
mide hydrochloride,

N-{2+(3-chlorobenzyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido[1,2-aJpyrazin-7-yl}-2{(pyridin-2-yl) aceta-
mide hydrochloride,

2-(3-fluorabenzyl)-9-hydroxy-7-{pyrimidin-4-yl)-2H-py-
rido{1,2-aJpyrazine-1,8-dione hydrochloride,

2-(3-fluorabenzyl)-9-hydroxy-7-(pyrazin-2-yl)-2H-py-
rido{1,2-a)pyrazine-1,8-dione hydrochloride,

2-(3-chloro-4-flucrobenzyl)-9-hydroxy-7-(2-methyl-2H-
1,2,4-triazol-3-y1)-2H-pyrido[ 1,2-a]pyrazine-1,8-dione
hydrochloride,

N{2-(3-chloro-4-fluorobenzy1)-9-hydroxy-1,8-dioxo-1,
3,4,8-tetrahydro-2H-pyrido[ 1,2-aJpyrazin-7-y1}-3,3-
dimethylbulyramide,2-(3-fluorobenzyl)-9-hydroxy-4-
methyl-7(pyridin-2-yl)-2H-pyridof 1,2-a}pyrazine-1,8-

- dione hydrochloride,



US 2005/0054645 Al

7-(2,2-dimethylpropionyl)-2-{(4-fluorobenzyl)-9-hy-
droxy-4-methyl-2H-pyrido{ 1,2-a]pyrazine-1,8-dione
hydrochloride,

7-(2,2-dimethylpropionyl)-2-(4-fluorobenzyl)-9-hy-
droxy-6-methoxymethyl-3,4-dihydro-2H-pyrido{ 1,2-a]
pyrazine-1,8-dione hydrochloride, ’

N-(pyridin-2-ylmethyl)-2-(4-fluorcbenzy1)-9-hydroxy-1,
. 8-dioxo-1,3,4,8-tetrahydro-2H-pyrido[ 1,2-a Jpyrazine-
7-carboxamide hydrochloride,

N-(furan-2-ylmethyl)-2-(4-fluorobenzyl)-9-hydroxy-1.8-
dioxo-1,3,4,8-tetrahydro-2H-pyridof 1,2-a}pyrazine-7-
carboxamide hydrochloride, :

7-(2,2-dimethylpropionyl)-2-(4-fluorobenzyl)-9-hy-*
droxy-4,4-dimethyl-3,4-dihydro-2H-pyrido[ 1,2-a)
pyrazine-1,8-dione hydrochloride,

7-bromo-2-(4-fluorobenzyl)-9-hydroxy-4,4-dimethyl-3,
4-dibydro-2H-pyridof1,2-a]pyrazine-1,8-dione hydro-
chloride, .

2-(4-fluorobenzyl)-9-hydroxy-4,4-dimethyl-7-(pyridin-2-
yl)-3,4-dihydro-2H-pyrido[1,2-a}pyrazine-1,8-dione
hydrochloride,

N-(4-dimethylaminobenzyl)-2-(4-fluorobenzyl)-9-hy-
droxy-1,8-dioxo-1,3,4,8-tetrahydro-2H-pyridof 1,2-a]
pyrazine-7-carboxamide hydrochloride,

2-(3-chlorobenzyl)-9-hydroxy-7-(pyrazin-2-yl)-3,4-dihy-
dro-2H-pyrido[1,2-alpyrazine-1,8-dione  hydrochlo-
ride,
2-(4-fluorobenzyl)-9-hydroxy-7-(pyrazin-2-yD)-3,4-dihy-
dro-2H-pyrido[ 1,2-a]pyrazine-1,8-dione  hydrochlo-
ride,
N{2-(3-chloro-4-fiuorobenzyl)-9-hydroxy-1,8-dioxo-1,
3,4,8-tetrahydro-2H-pyrido[ 1,2-2 Jpyrazin-7-yl jpenze-
nesulfonamide,

N{2-(3-chloro-4-fluorobenzyl)-9-hydroxy-1,8-dioxo-1,
3,4 8-tetrahydro-2H-pyrido[ 1,2-a Jpyrazin-7-yljbenzyl-
sulfonamide,

N-{2-(3-chloro-4-fluorobenzyl)-9-hydroxy-1,8-dioxo-1,
3,4 8-tetrahydro-2H-pyridof 1,2-alpyrazio-7-yl}-2-
thiophenesulfonamide,

N-{4-methanesulfonylbenzyl)-2-(4-fluorobenzyl)-9-hy-
droxy-1,8-dioxo-1,3,4,8-tetrahydro-2H-pyridof 1,2-a]
pyrazine-7-carboxamide hydrochloride,

2{(4-fluorobenzy!)-9-bydroxy-6-(2-hydroxy-3,3-dimeth-
ylbutyl)-3,4-dihydro-2H-pyridof 1,2-a]pyrazine-1,8-di-
one hydrochloride,

N-{2(3-chlorobenzyl)-9-hydroxy-4-methyl-1,8-dioxo-1,
8-dihydro-2H-pyrido1,2-a]pyrazin-7-yl Jacetamide,

2-(4-fluorobenzyl)-9-hydroxy-6-methoxymethyl-7-(pyri-
din-2-yl)-3,4-dihydro-2H-pyrido{ 1,2-aJpyrazine-1,8-
dione hydrochloride,

2-(4-fluorobenzyl)-9-hydroxy-7-(3-methoxy-2,2-dimeth-
ylpropionyl)-2H-pyrido[ 1,2-aJpyrazine-1,8-dione
hydrochloride,

yus~
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N-(4-methoxypyrimidin-2-ylmethyl)-2-(4-fluorobenzyl)-
9—hydr0xy-1,8—dioxo~1,3,4,8~lelrahydm-2|-!-pyrido[l,
2-alpyrazinc-7-carboxamide hydrochloride,

6-(3,3-dimethyl-2-oxobutyl)-72,2-dimethylpropionyl)-
2-(4-fluorobenzyl)-9-hydroxy-3,4-dihydro-2H-pyrido
[1,2-a)pyrazine-1,8-dione hydrochloride,
N-(4-acetylaminobenzy1)-2-(4-fluorobenzyl)-9-hydroxy-
1,8-dioxo-1,3,4,8-tetrahydro-2H-pyridof 1,2-aJpyra-
zine-7-carboxamide,
2-(3,4-dichlorobenzyl)-9-hydroxy-4-(2-hydroxyethyl)-
2H-pyrido(1,2-aJpyrazine-1,8-dione hydrochloride,
2-(3,4-dichlorobenzyl)-9-hydroxy-4-(1-hydroxypropyl)-
2H-pyrido[1,2-a}pyrazine-1,8-dione,
2+3,4-dichlorobenzyl)-9-hydroxy-4-(3-hydroxypropyl)-
2H-pyrido[1,2-aJpyrazine-1,8-dione,
2-(3,4-dichlorobenzyl)-9-hydroxy-4-(1-hydroxy-2-meth-
ylpropyl)-2H-pyndo{ 1,2-alpyrazine-1,8-dione,
2-(3,4-dichlorobenzyl)-9-hydroxy-4-phenethyl-2H-py-
rido{1,2-a]pyrazine-1,8-dione,
2-(4-fluorobenzyl)-9-hydroxy-2H-pyrazino{ 1,2-c}pyri-
midine-1,8-dione hydrochloride,
2-(3,4-dichlorobenzyl)-9-hydroxy-4-isopropyl-2H-py-
rido[ 1,2-a]pyrazine-1,8-dione hydrochloride,
2-(3-chlorobenzyl)-9-hydroxy-4-methyl-2H-pyrido 1,2-
d}[1,2,4}iriazine-1,8-dione,

2-(3-chlorobenzy!)-7-(2,2«limethylpropionyl)-9-hy-
droxy-3,4-dihydro-2H-pyrido[1,2-a Jpyrazine-1,8-di-
one,

7-(2,2-dimethylpropionyl)-2-(4-fluorobenzyl)-9-hy-
droxy-2H-pyrido[ 1,2-aJpyrazine-1,8-dione,

742,2-dimethylpropionyl)-2-(4-fluorobenzyl)-9-hy-
droxy-2H-pyrido[ 1,2-aJpyrazine-1,8-dione sodium
salt,

N{2-(3-chlorobeazyl)-9-hydroxy-1,8-dioxo-1,8-dihydro-
2H-pyrido{1,2-aJpyrazin-7-yl]Jacetamide sodium salt,
and

2-(3~chlorobenzyl)-7-(2,2-dimethylpropionyl)-9-hy-
droxy-3,4-dihydro-2H-pyrido[ 1,2-a]pyrazine-1,8-di-
one sodium sall,

or a pharmacentically acceptable salt thereof.

26. A pharmaceutical composition comprising a nitrogen-
containing fused ring compound of claim 1, or 2 pharma-
ceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier.

27. An anii-HIV agent comprising a nitrogen-containing
fused ring compound of claim 1 or a pharmaceutically
acceptable salt thereof as an active ingredient.

28. An integrase inhibitor comprising a nitrogen-contain-
ing fused ring compound of claim 1 or a pharmaceutically
acceptable salt thereof as an active ingredient.

29. An antivirus agent comprising a nitrogen-containing
fused ring compound of claim 1, or a phammaceutically
acceptable salt thereof as an active ingredient.

30. An anti-HIV composition comprising a nitrogen-
containing fiused ring compound of claim 1, or a pharma-
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ceutically acceptable salt thereof and one or more other
kinds of anti-HIV active substances as active ingredients.
31. An anti-HIV agent comprising a nitrogen-containing
fused ring compound of claim 1, or a pharmaceutically
acceptable salt thereof as an active ingredient, which is used
for a multiple drug therapy with other anti-HIV agents.
32. Use of a nitrogen-containing, fused ring compound of
claim 1, or a pharmaceutically acceptable sah thereof for the
production of an anti-HIV agent: .

tive amount of a nitrogen-containing fused ring compound
of claim 1 or a pharmaceutically acceptable salt thereof to a
mamroal. .

36. The method of claim 35, further comprising admin-
istering an effective amount of at least one kind of other
anti-HIV active substance to the mammal.

37. A mcthod of inhibiting integrase, which comprises
administering an effective. amount of a nitrogen-containing
fused ring compound of claim 1 or a pharmaceutically

33. Use of a nitrogen-containing fused ring compound of
claim 1, or 2 pharmaceutically acceptable salt thereof for the
production of an integrase inhibitor.

34, Use of a nitrogea-containing fused ring compound of
“claim 1, or a pharmaceutically acceptable salt thereof for the
production of an antivirus agent.

35. A method for the prophylaxis or treatment of an HIV
infectious disease, which comprises administering an effec-

acceptable salt thereof to a mammal.

38. A method for the prophylaxis or treatment of a viral
infectious disease, which comprises administering an effec-
tive amount of a nitrogen-containing fused ring compound
of claim 1°or a phanmaceutically acceptable salt thereof to a
mammal.
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TITLE OF THE INVENTION
DIHYDROXYPYRIMIDINE CARBOXAMIDE INHIBITORS OF HIV
INTEGRASE

5 FIELD OF THE INVENTION
The present invention is directed to 5,6-dihydroxypyrimidine4-
carboxamides and pharmaceutically acceptable salts thereof, their synthesis, and their
use as inhibitors of the HIV integrase enzyme. The compounds and pharmaceutically
acceptable salts thereof of the present invention are useful for preventing or treating
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infection by HIV and for treating or delaying the onset of AIDS.

BACKGROUND OF THE INVENTION ‘

A refrovirus designated human immunodeficiency vitus (HIV) is
the etiological agent of the complex disease that includes progressive destruction
of the immune system (acquired immune deficiency syndrome; AIDS) and
degeneration of the central and peripheral nervous system. This virus was
previously known as LAV, HTLV-II, or ARV. A common feature of retrovirus
replication is the insertion by virally-encoded integrase of proviral DNA into the
host cell genome, a required step in HIV replication in human T-lymphoid and
monocytoid cells. Integration.is believed to be mediated by integrase in three
steps: assembly of a stable nucleoprotein complex with viral DNA sequences;
cleavage of two nucleotides from the 3’ termini of the linear proviral DNA;
covalent joining of the recessed 3’ OH termini of the proviral DNA at a staggered
cut made at the host target site. The fourth step in the process, repair synthesis of
the resultant gap, may be accomplished by cellular enzymes.

Nucleotide sequencing of HIV shows the presence of a pol gene in
one open reading frame [Ratner, L. et al., Nature, 313, 277(1985)]. Amino acid
sequence homology provides evidence that the pol sequence encodes reverse
transcriptase, integrase and an HIV protease [Toh, H. et al., EMBO J. 4, 1267
(1985); Power, MLD. et al., Science, 231, 1567 (1986); Pearl, L.I1. et al., Nature,
329,351 (1987)]. All three enzymes have been shown to be essential for the
replication of HIV.

It is known that some antiviral compounds which act as inhibitors
of HIV replication are effective agents in the treatment of AIDS and similar

-diseases, including reverse transcriptase inhibitors such as azidothymidine (AZT)

-1-
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and efavirenz and protease inhbitors such as indinavir and nelfinavir. The
compounds of this invention are inhibitors of HIV integrase and ighibitors of HIV
replication. The inhibition of integrase in vitro and HIV replication in cells is a
direct result of inhibiting the strand transfer reaction catalyzed by the recombinant
integrase in vitro in HIV infected cells. The particular advantage of the present
invention is highly specific inhibition of HIV integrase and HIV replication.

SUMMARY OF THE INVENTION

‘The present invention is directed to novel dihydroxypyrimidine
carboxamides. These compounds are useful in the inhibition of HIV integrase, the
prevention of infection by HIV, the treatment of infection by HIV and in the ‘
prevention, treatment, and delay in the onset of AIDS, either as compounds or their
pharmaceutically acceptable salts or hydrates (when appropnatz), or as
pharmaceutical composition ingredients, whether or not ih combination with other
HIV/AIDS antivirals, anti-infectives, immunomodulators, a.ntibiotics or vaccines.
More particularly, the present invention includes a compound of Formula (I):

OR?
OH
N R®
]
R1/“\N/ Nops
O ;
wherein
Rlis
1 -H

) -C1-¢ alkyl, which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, -CN,
-0-Cy.¢ alkyl, -O-C]-6 haloalkyl, -C(=O)Ra, -CO2R3, -SR3,
-S(=0)R?, -N(R2Rb), -C(=0)-Co.¢ alkyl-N(RaRb),
N(Ra)-C(=0)-Co-6 alkyl-N(RPRC), -SO2R?, -N(R2)SO2RD,

NRP

~ AL Re

N
-SO2N(R2RD), -N(R2)-C(=O)Rb, R®

_2-
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)

3)

)

(109)
1y
12)
a3
14)
(15)
(16)
an
18)
(19)
(20)
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“NRSC(=0)NRDRC), -NRAC(=0)C(=0)N(RRC), ot

“N(R)C(=0)ORb,

-0-C1-¢ alkyl, which is optionally substituted with one or more

substituents each of which is independently halogen, -OH, -CN,

-0-C1.¢ alkyl, -O-C}1.g haloalkyl, -C(=O)Ra, -CO2RA, -SRa,

-S(=O)R3, -N(RaRb), -C(=0)-Co-6 alkyl-N(RaRb),

N(R2)-C(=0)-Cp-6 alkyl-N(RURC), -SO2R3, -N(R2)SO2Rb,

-SO2N®RRb), or -NR?)-CRb)=0,

Rk,

-C1-6 alkyl-RK, wherein the alkyl is optionally substituted with one or

more substituents each of which is independently halogen, -OH, -CN,

-O-C}-6 alkyl, -O-C]- haloalkyl, -N(R2Rb), -N(R2)CORDb,

-NR)C(=0)-Co-6 aikyl-N(RbRC), or -N(R2)-Cp_g-alkyl-OH with the

proviso that the “OH is not attached to the carbon alpha to N(R2),

-C9.5 alkenyl-RK,

-C2.5 alkynyl-RK,

-Co-6 alkyl-0-Cp-6 alkyl-Rk,

-C0-6 alkyl-S(O)n-Co-6 alkyl-Rk,

-0-Cj-6 alkyl-ORK,

-0-C1-6 alkyl-O-C1.¢ alkyl-RK,

-0-C1-6 alkyl-S(O)nRK,

-Cp-6 alkyl-N(R2)-RK,

-Co-6 alkyl-N(R2)-C} .6 alkyl-Rk,

-C0-6 alkyl-N(R?)-C} 6 alkyl-ORK,

-Cp-6 alkyl-C(=0)-RK,

-Co.6 alkyl-C(=0)N(R#)-Co.6 alkyl-RK,

-Co-6 alkyl-NR)C(=0)-Co.6 alkyl-RK,

-C0-6 alkyl-N(R2)C(=0)-0-Co.6 alkyl-RK,

-C1-6 alkyl which is:

() substituted with aryl or -O-aryl, wherein the aryl is optionally
substituted with one or more substituents each of which is
independently halogen, -OH, -Cj -¢ alkyl, -C}.¢ alkyl-ORa3,
-C1-6 haloalkyl, -O-C1.6 alkyl, -O-Cj-g haloalkyl,
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methylenedioxy attached to two adjacent carbon atoms, or aryl,
or

substituted with -RK, -C1_g alkyl-RK, -N(R2)-C(=0)-Co.6
alkyl-RK, -Co.6 alkyl-N(R2)-Co-6 alkyl-RK, -Co.6
alkyl-0-Cp.-6 alkyl-R, or -C0.6 alkyl-N(R2)-C(=0)-C0-6
alkylRK; and

optionally substituted with one or more substituents each of
which is independently halogen, -OH, -CN, -O-Cj1-¢ alkyl,
-0-C1 - haloalkyl, or -N(RaRb), or '

(21) -Cj.¢ alkyl, substituted with -0-C1_¢ alkyl, and with a substituént

selected from the group consisting of ~N(Ra)C(=O)Rk and
-N(R2)C}.6 alkyl-RK,

R2 is -H or -C1-¢ alkyl which is optionally substituted with one or more substituents

each of which is independently

1)
@)
3)
@
%)
(©)
9
@®)
©
10)
(€3))
(12)
(13)
(14)
1s)
(16)
a7
(18)

halogen,

-OH,

-CN,

-0-C1.6 alkyl,

-0-C}-6 haloalkyl,

-C(=O)R,

-CO2Ra,

-SRa,

-S(=0)R3,

-N(Ral/{b),

-C(=0)N(R3RD),

-N(Ra)-C(=0)-C1-6 alkyl-NRbRC),

-SO2Rs,

-N(R2)SO2RD,

-SO2N(R3RD),

-N(R2)-C(Rb)=0,

-C3.8 cycloalkyl,

aryl, wherein the aryl is optionally substituted with one or more
substituents each of which is independently halogen, -C1.6
alkyl, -Cj ¢ haloalkyl, -O-Cj.-6 alkyl, -O-C} -6 haloalkyl,

4-
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-Co-6 alkyl-N(R2RD), or -C1- alkyl substituted with a 5-
or 6-membered saturated heterocyclic ring containing from
1 to 4 heteroatoms independently selected from N, O and S;

wherein the saturated heterocyclic ring is optionally
substituted with from 1 to 3 substituents each of which is
independently -C1 . alkyl, oxo, or a 5- or 6-membered
heteroaromatic ring containing from 1 to 4 hetercatoms
independently selected from N, O and S; or

a 5- to 8-membered monocyclic heterocycle which is saturated
 or unsaturated and contains from 1 to 4 heteroatoms

independently selected from N, O and S; wherein the
heterocycle is optionally substituted with one or more
substituents each of which is independently -C1-¢ alkyl,
-O-Cy-¢6 alkyl, oxo, phenyl, or naphthyl;

R3is-Hor -Cl_é alkyl;

R4 is

¢y
@

3

H,

C1-6 alkyl which is optionally substituted with one or more
substituents each of which is independenily halogen, -OH,
0-C1-6 alkyl, -O-C1-6 haloalkyl, -NO2, -N(RaRb), -C(=O)Re,
-CO2R3, -SR2, -S(=0)R, -SO2R2, or -N(R2)CO2RD,

C1-6 alkyl which is optionally substituted with one or more

substituents each of which is independently halogen, -OH, or
0O-Cj-4 alkyl, and which is substituted with 1 or 2 substituents

each of which is independently:
@) C3.8 cycloatkyl,
G) amyl,
(i)  afused bicyclic carbocycle consisting of a

i)

benzene ring fused to a C5-7 cycloalkyl,
a 5- or 6-membered saturated hetefocyclic ring

containing from 1 to 4 heteroatoms
independently selected from N, O and S,
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(v)  a5-or6-membered heteroaromatic ring
containing from 1 to 4 heteroatoms
independently selected from N, O and S, or

(vi) a9-or 10-membered fused bicyclic heterocycle
containing from 1 to 4 heteroatoms
independently selected from N, O and S,
wherein at least one of the rings is aromatic,

@)  Ca-s5 alkynyl optionally substituted with aryl,

(5)  C3-8 cycloalkyl optionally substituted with aryl,

© aml, ‘

()  afused bicyclic carbocycle consisting of a benzene ring fused
to a C5.7 cycloalkyl,

(é) a 5- or 6-membered saturated heterocyclic ring containing from
1 to 4 heteroatoms independently selected from N, O and S,

{(9)  a5-or 6-membered heteroaromatic ring containing from 1 to 4
heteroatoms independently selected from N, O and S, or

(10) . a 9- or 10-membered fused bicyclic heterocycle containing
from 1 to 4 heteroatoms independently selected from N, O and
S, wherein at least one of the rings is aromatic;

wherein
each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fusgd

carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally

substituted with one or more substituents each of which is

independently halogen, -OH, -Cj.4 alkyl, -Cj_¢ alkyl-OR3, -C1_¢

haloalkyl, -0-C]g alkyl, -O-C1-6 haloalkyl, -CN, -NO2,_-N(RaRb),

-C1-6 alky-N(R2RD), -C(=0)N(RaRY), -C(=0)R2, -CO2R?, -C1-6

alkyl-CO2R2, -OCO2R3, -SR3, -S(=0)Ra, -SO2R2, -N(R2)SORD,

-SO2N(R3RD), -N(R2)C(=O)RD, -N(RB)CO2Rb, -C1-6

alkyl-N(R2)CO2RD, aryl, -C1-6 alkyl-aryl, -O-aryl, or -C0-6 alkyl-het

wherein het is a 5- or 6-membered heteroaromatic ring containing from

1 to 4 heteroatoms independently selected from N, O and S, and het is

optionally fused with a benzene ring, and is optionally substituted with

one or more substituents each of which is independently -C1-¢ alkyl,

-C1-6 haloalkyl, -O-Cj-g alkyl, -O-Cj.¢ haloalkyl, oxo, or -CO2R3;
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each saturated heterocyclic ring in (3)(iv) or the
saturated heterocyclic ring in (8) is optionally substituted with
one or more substituents each of which is independently
halogen, -Cj.-6 alkyl, -C1-6 haloalkyl, -O-C1.6 alkyl, -O-C1.¢
haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected
from N, O and S; and ’

each heteroaromatic ring in (3)(v) or the heteroaromatic
ring in (9) or-each fused bicyclic heterocycle in (3)(vi) or the
fused bicyclic heterocycle in (10) is optionally substituted with
one or more substituents each of which is independently
halogen, -Cj.¢ alkyl, -C1.6 haloalkyl, -O-C1 -6 alkyl, -O-Cj_g
haloalkyl, oxo, aryl, or -C}_6 alkyl-aryl;

or alternatively R3 and R4 together with the N to which both are attached form a C3.7
azacycloalkyl which is optionally substituted with one or more substituents each of
which is independently -Cj -6 alkyl or oxo;

each Ra, Rb, R¢, and R4 is independently -H or -C)-¢ alkyl;

Rk is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more substituents each of which is independently

(1)  halogen,
2 -OH,
3 <N,

(4) -Cj1-¢ alkyl, which is optionally substituted with one or more
substituents each of which is independently halogen,
-OH, -CN, -O-C}.¢ alkyl, -O-C1-¢ haloalkyl,
-C(=O)Ra, -COzRA, -SR2, -S(=0)R®, -NRaRb),
-C(=0)-(CH2)0-2N(R?RY),
N(R2)-C(=0)(CH2)0-2N(RDRC), -SO2R3,
-N(R2)SO2RD, -SO2N(RaRb), or -N(R2)-C(RD)=0,

(5) -0O-Cj-g alkyl, which is optionally substituted with one or more
substituents each of which is independently halogen,
-OH, -CN, -0-Cj 6 alkyl, -O-C] ¢ haloalkyl,

-7
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-C(=0)Ra, -CO2R2, -SR3, -S(=0)R2, -N(RaRb),
-C(=0)-(CH2)0-2N®R3Rb),
N(R2)-C(=0)-(CH2)0-2N(RDRC), -SO2R3,
N(R#%)SO2RD, -SO2N(R2RD), or -N(R2)-CRD)=0,

-NO2,

0x0, o

ethylenedioxy, spiro substituted on a ring carbon in a saturated

ring of RK,

C(=0)Ra,

-CO2R3,

-SRa,

-S(=0)Ra,

-N(R2Rb),

C(=0)N(RARD),

-C(=0)-C1-6 alkyl-N(RaRb),

-NRa)C(=0)RD,

-SO9Ra,

-SO2N(R2RD),

-N(R2)SO2Rb,

-Rm,

-C1-6 alkyl-RI, wherein the alkyl is optionally substituted with
one or more substituents each of which is independently
halogen, -OH, -CN, -C} ¢ haloalkyl, -O-C}.¢ alkyl,
-0-Cj.6 haloalkyl, -C(=0)R3, -CO7R3, -SR3,
-S(=O)Ra, -N(RaRb), -N(R2)CO2RD, -SO2R3,
-N(R2)SO3Rb, -SO2N(R3RD), or -N(R2)-CRb)=0,

-Co-6 alkyl-N(R2)-Cg6 alkyl-Rm,

-Co-6 alkyl-O-Cog-¢ alkyl-Rm,

-Co-6 alkyl-S-Cp-6 alkyl-Rm,

-C0-6 alkyl-C(=0)-Co-¢ alkyl-Rm,

-C(=0)-0-Cq.¢ alkyl-Rm,

-C(=0)N(R3)-Cp-¢ alkyl-Rm,

-NRa)C(=0)-Rm,

-NR3)C(=0)-Cy-g alkyl-R™, wherein the alkyl is optionally
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substituted with one or more substituents each of which
is independently halogen, -OH, -CN, -Cj -6 haloalkyl,
-0-C1-6 alkyl, -O-Cj} ¢ haloalkyl, -C(=O)Ra, -CO2R3,
-SRa, -S(=0)R2, -N(R2RP), -N(R2)CO2RD, -SO2R3,
N(R2)SO2RD, -SO2N(RaRb), or -N(R2)-CRY)=0,
(30) -N(R3)-C(=0)-N(Rb)-Co6 alkyl-Rm, ”
(B1) -N(R2)-C(=0)-0-Co-g alkyl-Rm, or
(32) -NR2)-C(=0)-N(RY)-502-Co-6 alkyl-R;

carbocycle in RK is (i) a C3 to Cg monocyclic, saturated or unsaturated ring, (i) a C7
to C12 bicyclic ring system, or (iii) a C11 to C16 tricyclic ring system, wherein each
ting in (ii) or (jii) is independent of or fused to the other ring or rings and each ring is
saturated or unsaturated;

heterocycle in RK is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring,
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricyclic
ring system; wherein each ring in (ii) or (iii) is independent of or fused to or bridged
with or spiro to the other ring or rings and each ring is saturated or unsaturated; the
monocyclic ring, bicyclic ring system, or tricyclic ring system contains from 1 to 6
heteroatoms selected from N, O and S and a balance of carbon atoms; and wherein
any one or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and
any one or more of the nitrogen heteroatoms is optionally quaternized;

each R is independently C3-8 cycloalkyl; aryl; a 5- to 8-membered monocyclic
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently
selected from N, O and S; wherein any one or more of the nitrogen and sulfur
heteroatoms in the monocyclic or bicyclic heterocycle is optionally oxidized and any
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein

the cycloalkyl or the aryl is optionally substituted with one or more
substituents each of which is independently halogen, -Cy.¢ alkyl, -C1.¢

haloalkyl, -O-Cj.¢ alkyl, -O-C1-6 haloalkyl, -N(RaRb), aryl, or -C1-6
alkyl-aryl; and
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the monocyclic or bicyclic heterocycle is optionally substituted with

one or more substituents each of which is independently halogen, -C}-g alkyl
optionally substituted with -0O-C1.¢ alkyl, -Cj-¢ haloalkyl, -O-Cj¢ alkyl,
-0-C1-6 haloalkyl, oxo, aryl, -C1-6 alkyl-aryl, -C(=0)-aryl, -CO2-aryl,
-C0O9-Cy.g alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently selected from N, O and S,.

_ oraj-or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; and -

each n is independently an integer equal to zero, 1 or 2;

or a pharmaceutically acceptable salt thereof.

An embodiment of the present invention is a compound of Formula (I)
as originally definedabove except that: (I) in the definition of R1, R1 is one of the
groups (1) to (20), all of which are as defined aboveexcept that (2) of R1is -C1.¢

. alkyl, which is optionally substituted with one or more substituents each of which is

independently halogen, -OH, -CN, -0-C]_g alkyl, -O-Cj.¢ haloalkyl, -C(=O)R2,

‘CO2Ra, "SRa, 'S("-‘O)Raa ’N(RaRb)a "C(=0)’C0-6 alkyl‘N(RaRb),

N(R2)-C(=0)-Co-6 alkyl-N(RPRC), -SO2R2, -N(R2)SO2RD, -SO2N(RERD),
NRP

Al R
N, N
R® L
-N(R3)-C(=0)Rb, or R
The present invention also includes pharmaceutical compositions
containing a compound of the present invention and methods of preparing such
pharmaceutical compositions. The present invention further includes methods of
treating ATIDS, methods of delaying the onset of AIDS, methods of preventing ATDS,
methods of preventing infection by HIV, and methods of treating infection by HIV.
Other embodiments, aspects and features of the present invention are
either further described in or will be apparent from the ensuing description, examples

and appended claims.

DETAILED DESCRIPTION OF THE INVENTION

-10-
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The present invention includes the dihydroxypyrimidine carboxamides

of Formula (I) above. These compounds and pharmaceutically acceptable salts

thereof are HIV integrase inhibitors.

An embodiment of the present invention is a compoﬁnd of Formula (I)

exactly as defined above, except that in the definition of RK, RK is optionally
substituted with one or more substituents each of which is independently one of the
substituents (1) to (19), and is optionally mono-substituted with one of the
substituents (20) to (32).

Another embodiment of the present invention is a compound of

Formula (T), wherein R1 is:

1
@)

3
@

)
)
)
®)
®
(10)
an
12)
13)

H, .

-Ci-6 alkyl, which is optionally substituted with from 1 to 5
substituents each of which is independently halogen, -OH, -CN,
-0-Cj-4 akkyl, -0-C] 4 haloalkyl, -C(=0)Ra, -CO2R3, -SR3,
-S(=0)R3, -N(RaRb), -C(=0)-(CH2)0-2N(R2Rb),

- N(R3)-C(=0){(CH2)0-2N(RPRC), -SO2R?, -N(R#)SO2Rb,

\'F\{a I;I;R

-SO2N(R2RD), -N(R2)-C(=O)Rb, R
“NRAC(=0NRIRC), -NR)C(=0)C(=0)N(RDRC), or
-N(R2YC(=0)ORY,

Rk,

-C1-4 alkyl-RK, wherein the alkyl is optionally substituted with 1 or 2
substituents each of which is independently halogen, -OH, -CN,
-0-Cj4 alkyl, -O-C1-4 haloalkyl, -N(RaRb), or -N(R#)-(CH2)24-OH,
-0-(CH2)0-3-RK,

-C1-4 alkyl-O-(CH2)0-3-RK,

~(CH2)0-3-S(0O)n-(CH2)0-3-RK,

-0-(CH2)1-3-ORk,

-0-(CH2)1-3-0-(CH2)1-3-RK,

-0-(CH2)1-3-S(O)nRK,

<(CH2)0-3-N(R3)-RK,

-(CH2)0-3-N(R2(CH2)1-3-Rk,

~(CH2)0-3-N(R2)-(CH2)1-3-ORK,

S11-
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(14)  (CH2)0.3-C(=O)-RK,
(15)  «(CH2)0-3-C(=O)N(R&)-(CH2)0-3-Rk,
(16) -(CH;;)(}3-N(Ra)C(=0)-(CH2)o_3-Rk,
(17)  «CH2)0.3-NRHC(=0)-0(CH2)0-3-RK,
(18) -Cj-g alkyl whichis:

()  substituted with aryl or -O-aryl, wherein the aryl is optionally
substituted with from 1 to 3 substituents each of which is
independently halogen, -OH, -Cj 4 alkyl, -C34 alkyl-OR2,
C1-4 haloalkyl, -0-C}.4 alkyl, -O-C 4 haloalkyl,
methylenedioxy attached to two adjacent carbon ators, or aryl;

(i)  substituted with -RK, (CH2)1-3-RkK,
-NR3)-C(=0)-(CH2)0-3-RK, -(CH2)0-3-N(R3)-(CH2)0 3-RK,
or (CH2)0-3-0O-(CH2)0-3-RK, or
<(CH2)0-3-N(R2)-C(=0)(CH2)0_3-RK; and

(iii)  optionally substituted with from 1 to 4 substituents each of
which is independently halogen, -OH, -CN, -0-C1-4 alkyl,
-0-C1.4 haloalkyl, or -N(RaRb),

(19) -C(CH3)2NR2)C(=0)OCH2RK,

(20) -C(CH3)2N(R?)CH2RK,

(21) -C(CH3)N(R2)C(=0)RK, or

(22) -CRP)N(RAC(=0)RKYCH20RC),

(23) -CRP)N(R2)(CH2)-RKYCH20RC),
and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.

Still another embodiment of the present invention is a
compound of Formula (I) as defined in the imnmediately preceding embodiment,
except that R1 is one of the groups (1) to (18), wherein (2) of R1 is C].¢ alkyl, which
is optionally substituted with from 1 to 5 substituents each of which is independently .
halogen, -OH, -CN, -O-C1-4 alky), -O-Cj4 haloalkyl, -C(=O)R#, -CO2R3, -SR2,
-S(=O)R3, -N(RaRb), -C(=0)«(CH2)0-2N(RaRD), N(R2)-C(=0)-(CH2)0-2N(RbRC),

NR

~ A Re

S
-SO2Ra, -N(R2)SO2RD, -S02N(RaRb), -N(R2)-C(=0)Rb, or R

-12-
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Another embodiment of the present invention is a compound of

Formula (I), wherein R1 is:

@)
@

E)
“
5)

©)

0]

3

)

10)
(11)
(12)
a13)
a4)
(15)
(16)
a7
(18)
(19)

H

-C1-4 alkyl, which is optionally substituted with from 1 to 3
substituents each of which is independently halogen, -OH, -CN,
-0-C1-4 alkyl, -0-C1-4 haloalkyl, -C(=O)R#, -CO2R4, -SR3,

| -S(=0)Ra, -N(RRb), -C(=0)-(CH2)0-2N(R3RY),

(Ra)~C(=0)-(CH2)(L2N(RbR°) -SO2Ra3, -N(R“)SOZRb
NR®
~ R

NN
R c

~SO2N(RaRb), -N(R#)-C(=O)Rb, R

-NRA)CE=0)NRDRO), -N(Ra)C(—O)C(—O)N(RbRC) or

-N(R2)C(=0)ORP,

Rk,

-CH(CH3)-RK,

-(CH2)1-4-RK, wherein the (CH2)]-4- moiety is optionally substituted

with one of -N(R2Rb) or -N(Ra)-(CHz2)2-OH,

. «(CH2)1-2-0-(CH2)0-1-RK,

-(CH2)1-2-S(0)n-(CH2)0-1-RK,

-O-(CH2)1-2-ORK,

-0-(CH2)1-2-0-(CH2)1-2-RK,

-O-(CH2)1-2-S(O)nRK,

-(CH2)1-2-NR2)RK,

-(CH2)1-2-NR2)-(CH2)1-3-RK,

-(CH2)1-2-N(R®)-(CH2)1-3-ORK,

~(CH2)0-2-C(=0)-Rk,

-C(=0)N(R3)(CH2)1-2-RK,

~(CH2)0-2-C(=0)NR2)-(CH2)p-2-RK,

~(CH2)1-2-N®2)C(=0)-(CH2)0-1-RK,

-(CH2)1-2-NR2)C(=0)-0-(CH2)0-1-RK,

-C1-4 alkyl which is:

@) substituted with aryl or -O-aryl wherein the aryl is optionally
substituted with from 1 to 3 substituents each of which is
independently fluoro, chloro, -C1.4 alkyl, -C1-4 fluoroalkyl,

13-
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-0-C1.4 alkyl, -0-C1 4 fluoroalkyl, methylenedioxy attached
to two adjacent carbon atoms, or phenyl;

(i)  substitated with -RK, (CH2)1.3-RK,

 -N(R&)}-C(=0){CH2)0-3-Rk, -N(R2)-(CH2)1 3R,

-0-(CH2)1-2-RK, or -N(R2)-C(=0)-(CH2)0-2-RK; and

(iii). optionally substituted with from 1 to 4 substituents each of
which is independently halogen, -OH, -CN, -O-Cj_4 alkyl,

~ <0-C1.4 haloalkyl, or -N(RaRb),

-C(CH3)2N(RE)C(=0)OCH2RE,

-C(CH3Y,N(R#CH;RE,

-C(CH3)2NRAC(=0)RK,

-CRP)NR2)C(=0)RKY(CH20RC), or

-C(RD)(N(R2)(CH2)-RKYCH20R¢);

and all other variables are as originally defined above;

or a phammaceutically acceptable salt thereof.

1)
2)

3
@
(5)

(©)
)
(3)

In an aspect of this embodiment, R1 is

H,

-C1-4 alkyl, which is optionally substituted with from 1 to 3
substituents ach of which is independently halogen, -OH, -CN,
-0-Cy-4 alkyl, <0-Cj1.4 haloalkyl, -C(=0O)Ra, -CO2R3, -SRa,
-5(=0)R3, -N(R2RbY), -C(=0)-(CH2)0-2N(RaRDb),
N(R#)-C(=0)-(CH2)0-2N(RPRC), -SO2R3, -N(R2)SO2RD,

~ N; I},,R
-SOpN(RaRb), -N(R2)-C(=0)R, or R®
Rk,
-CH(CH3)—Rk,

-(CH?2)1-4-RK, wherein the -(CH2)1-4- moiety is optionally substituted
with one of -N(RaRb) or -N(R2)-(CH2)2-OH,
-(CH2)1-2-0«(CH2)0-1-RK,

-(CH2)1-2-S(0)n(CH2)0-1-RK,

-O-(CH3)1-2-ORK,

-14-



WO 03/035076

10

15

20

25

30

®

(10)
a1y
(12)
(13)
(14)
(15)
(16)
amn
(18)
(19)

PCT/GB02/04742

Y52

-0-(CH2)1-2-0-(CH2)1-2-RK,

-0-(CH2)1-2-S(O)rRK,

«(CH2)1-2-N(R3)-RK,

~(CH2)1-2-N(R2)-(CH2)1-3-RK,

~(CH2)1-2-N(R2)-(CH2)1 -3-ORK,

-(CH2)0-2-C(=0)-Rk,

-C(=0)N(R2-(CH2)1-2-RK,

~(CH2)0-2-C(=0)N(R2)-(CH2)0-2-RK,

«(CH2)1-2-NRAC(E=0)-(CH2)0-1-RK,

~(CH2)1-2-N(R2)C(=0)-0-(CH2)0-1-RK, or

-C1-4 alkyl which is: ,

(). substituted with aryl or -O-aryl wherein the aryl is optionally
substituted with from 1 to 3 substituents each of which is
independently fluoro, éhloro; -C1-4 alkyl, -C} 4 fluorcalkyl,
-0-Cj -4 alkyl, -O-C1 4 fluoroalkyl, methylenedioxy attached
to two adjacent carbon atoms, or phenyl;

(i) substituted with -Rk, (CH2)13-Rk,
-N(R?)-C(=0)-(CH2)0-3-RK, -N(R2)-(CH2)1-3-RK,
-O«(CH9)1-2-RK, or -N(Ra)-C(=0)~(CH2)0-2-Rk; and

(ii1))  optionally substituted with from 1 to 4 substituents each of
which is independently halogen, -OH, -CN, -O-Cy.4 alkyl,
-0-Ci.4 haloalkyl, or -N(R2Rb).

Another embodiment of the present invention is a compound of

Formula (T), wherein

Rk is C3.8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle
selected from indany] and tetrahydronaphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N,
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene
ring fused to a S- or 6-membered saturated or unsaturated heterocyclic ring containing
from 1 to 3 heteroatoms independently selected from N, O and S;

-15-
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wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic
ring, heteroaromatic ring, or Bicyclic heterocycle is optionally substituted with from 1
to 4 substituents each of which is independently

6))
@
€)
)
&)

©®
Y

®

®

(10)
an
12)
a13)
(14)
(15)
(16)
an
(18)
(18)
(19
(20
21

halogen,

-OH,

-CN,

-C1-4 haloalkyl, 4

-C1-4 alkyl, which is optionally substituted with from 1 to 3
substituents each of which is independently -OH, -CN,
-O-C14 alkyl, -O-C14 haloalkyl, -C(=O)R3, -CO2Ra,
-SR3, -S(=0)R3, -N(RaRb), -C(=0)-(CH2)0-2N(R2Rb),
N(R?)-C(=0)(CH2)0-2N(RPRC), -SO2R2,

-N(R&)SOZRb, -SO2N(RRb); or -N(R2)}-C(Rb)=0,

~0-C1-4 haloalkyl

-0-C1-4 alkyl, which is optionally substituted with from 1 to 3
substituents éach of which is independently -OH, -CN,
-0-C1.6 alkyl, -O-Cj.-6 haloalkyl, -C(=O)Ra, -CO2R3,
-SR®, -S(=0)R8, -N(RaRb), -C(=0)-(CH2)0-2N(RaRDb),
N(R2)-C(=0)-(CH2)0-2N(RPRC), -SO2R?,
NR2)SO2RD, -S02N(RaRb), or -N(R8)-C(Rb)=0,

-NO2,

oXo0,

-C(=O)R3,

-CO2R4,

-SRa,

-S(=O)Re,

-N(RaRD),

-C(=O)N(RaRb),

-C(=0)-C} -6 alkyl-N(RaRb),

-N(RA)C(=O)RY,

-SO7R3,

-SO2N(R2RY),

-N(R3)SO2Rb,

-RIn,

-CH(CH3)-Rm,

-16-
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(22) «(CH2)1-4-Rm,

(23) -(CH2)0-2-N(R2)-(CH2)0-2-Rm,

(24) -(CH2)0-2-0-(CH2)0-2-R™,

(25) --(CH2)0-2-S-(CH2)p-2-Rm,

(26) -(CH2)0-2-C(=0)-(CH2)0-2-RI:,

(27) -C(=0)-O-(CH2)0-2-Rm,

(28) -C(=O)N(Ra)-Rm,

(29) -NR2C(=0)-Rm, .

(30) -NR)C(=0)-(CH2)1-3-RM, wherein the (CH2)1-3- moiety is
optionally substituted with one of -N(RaRb),
-NR2)CO2Rb, -SO2R2; -N(R2)SO2Rb, -SO2N(RaRb),

: or -N(R8)-C[Rb)=0,

(1) -N®Ra)-C(=0)-NRb)(CHp)1-2-Rm,

(32) -N®R®)-C(=0)-0«CH2)1-2-R™, or

(33) -NR2)-C(=0)-NRb)SO2-Rm;

and all other variables are as originally defined above;
or a pharmaceutically acceptable salt thereof.

In an aspect of this embodiment, RK (i.c., the cycloalkyl, aryl, bicyclic
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle) is
optionally substituted with from 1 to 4 substituents each of which is independently
one of the substituents (1) to (19), and is optionally mono-substituted with one of the
substituents (20) to (33). In a feature of this aspect, Rk is optionally substituted with
from 1 to 4 substituents each of which is independently one of the substituents (1) to
(19), and is mono-substituted with one of the substituents (20} to (33).

_ In another aspect of this embodiment, each R is independently C5_7
cycloalkyl; aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N,
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene

-17-
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or a pharmacenutically acceptable salt thereof.
In an aspect of this embodiment, Rk is as just defined except that it

- excludes cyclopropyl, pyranyl, oxopiperidinyl, 1,4-dioxa-8-azaspiro[4.5]decyl,

azabicyclof2.2.1]heptyl, and azabicyclo{2.1.1Jhexyl.

' In another aspect of this embodiment, the cycloalkyl, aryl, bicyclic .
carbocycle, satrated heterocyclic ring, heteroaromatic ring, or bicyclic heteroéycle is
optionally substituted with from 1 to 3 substituents each of which is independently

)
@
@
@
®)

. ©)
U]
@®)
®
(10)
(1)
(12)
13)
a9
15)
(16)
an
(18)
19)
(20)
@
(22
(23)
24

fluoro,
chloro,

. bromo,

-CFs,

-C1.4 alkyl, which is optionally substituted with1 or 2
substituents each of which is independently -OH, -CN,
-0-C}.4 alkyl, -OCF3, -N(RaRDb), -C(=0)N(RaRb), or
N(R3)-C(=0)<CH2)0-2N(RPRO),

-OCF3, ‘

~0-C14 alkyl

-NO2,

0X0,

-C(=O)R3,

-CO2R3,

-SRa,

-S(=0)Rq,

-N(R2RD),

-C(=0)N(R2RD),

-C(=0)(CH2)1-2-N(R3Rb),

-NR&)CEO)RD,

-SO2R2,

Rm,

-CH(CH3)-Rm,

-CHy-Rm,

-(CH2)0-2-N(Ra)-(CH2)p-2-Rm,

-0-(CH3)1-2-Rm,

-(CH2)0-1-5-(CH2)0-2-Rm,
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(25) ~(CH2)0-1-C(=0)-(CH2)p-2-R™,

(26) -(CH2)0-1-C(=0)-0-(CH2)0-2-R1,

(27) -C(=0)N(R?)-Rm,

(28) -NR2)C(=0)-Rm,

29) -NR2)C(=0)-(CH2)1-2-RI, wherein the (CH2)1-2- moiety is

optionally substituted with -N(RaRb),
(30) -NR®)-C(=0)-NRbYHHCH2)1-2-Rm,
(31) -N(R2)-C(=0)-0-(CH2)1-2-RI,
(32)  -N(R2)-C(=0)-NRP)SO2-R®, or
(33) O
In another aspect of this embodiment, the substituents are selected
from substituents (1) to (32) just defined.
In another aspect of this aspect, the cycloatkyl, aryl, bicyclic
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle is
optionally substituted with from 1 to 3 substituents each of which is independently
one of the substituents (1) to (18) as just defined in the preceding aspect, and is
optionally mono-substituted with one of the substituents (19) to (32) as just defined in
the preceding aspect.
In still another aspect of this embodiment, each R is independently
aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated heterocyclic
ring selected from pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl,
thiazolidinyl, and morpholinyl; or a 5- or 6-membered heteroaromatic ring selected
from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl,
isooxazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl,
furanyl, and pyridazinyl; wherein
the aryl is optionally substituted with from 1 to 3 substituents each of
which is independently halogen, -C1.4 alkyl, -CF3, -O-C1-4 alkyl, ~OCF3, or
-N(RaRb);

the saturated heterocyclic ring is optionally substituted with 1 or 2
substituents each of which is independently -C14 alkyl, -CF3, -0-C1-4 alkyl,
-OCF3, oxo, phenyl, -(CH2)1-2-phenyl, -C(=0)-phenyl, -CO2-phenyl, or
-CO2-CH2-phenyl; and
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the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of which is independently -C1.4 alkyl, -CF3, -O-Cy-4 alkyl,
-OCF3, oxo, phenyl, or (CH2)1-2-phenyl.

In an aspect of this embodiment, the 5- or 6-membered saturated
heterocyclic ring is selected from pyrrolidinyl, imidazolidinyl, pyrazolidinyl,
piperidinyl, piperazinyl, and morpholinyl. ‘

Another embodiment of the present invention is a compound of
Formula (), wherein R2 is -H or -C}6 alkyl which is optionally substituted with one
of: '

' (1) -NRaRb),

(2)  phenyl which is optionally substituted with from 1 to 4
substituents each of which is independently halogen, Ci4
alkyl, -Cj-4 haloalkyl, -O-Cj.4 alkyl, -0-C}4 haloalkyl, or
-Co-6 alkyl-N(RaRDb), or ’ :

(€))] a 5- or 6-membered saturated mohocyclic heterocycle which contains
from 1 to 4 heteroatoms independently selected from N, O and S; wherein the

"heterocycle is optionally substituted with from 1 to 4 substituents each of which is

independently -Cj.-6 alkyl, -O-C]-6 alkyl, oxo, or phenyl;
and all other variables are as originally defined above;
or a pharmacentically acceptable salt thereof.

In an aspect of the preceding embodiment, R2 is

(ST - 8

(2 Ci4alkyl,

() «CH2)1-3-N(R3RY), .

(4)  «(CH2)1-3-phenyl, wherein the phenyl is optionally substituted
with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo,
-C1-4 alkyl, -C1.4 fluoroalkyl, -0-C1-4 alkyl, -O-Cj_4 fleoroalkyl, or

~(CH2)1-3-N(R2Rb); or

(5) «(CH?2)i.3Rt, wherein Rt is a 6-membered saturated
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N,
O and S.

-21-
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Other embodiments of the present invention include a compound

-wherein R2 is -H or methyl; or R2 is -H; and al} other variables are as originally

defined above; or a pharmacentically acceptable salt thereof.

Another embodiment of the present invention is a compound of
Formula (I), wherein R3 is -H or -C1-4 alkyl;

and all other variables are as originally defined above;
or a pharmaceutically acceptable salt thercof.

In an aspect of this embodiment, R3 is -H or methyl. In another aspect
of this embodiment, R3 is -HL

Another embodiment of the present invention is a compound of

" Formula (I), wherein R4 is

(1)  Cir4alkyl,

(2)  C1-4 alkyl substituted with from 1 to 3 substituents each of
which is independently -OH, 0-Cy_4 alkyl, or -O-C1.4
haloalkyl,

(3)  Ci-4 akkyl which is substituted with an aryl or with two aryls
which are the same or different, and is optionally substituted
with -OH,

(4)  Cj-4 alkyl substituted with one of:

@ Cs-7cycloalkyl,

(ii)  afused bicyclic carbocycle consisting of a
benzene ring fused to a Cs5_7 cycloalkyl,

(iii)  a5- or 6-membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms
independently selected from N, O and S,

(iv)  a5-or 6-membered heteroaromatic ring
containing from 1 to 4 heteroatoms
independently selected from N, O and S, or
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(v)  a9-or 10-membered fused bicyclic heterocycle
containing from 1 to 4 heteroatoms
independently selected from N, O and S,
wherein at least one of the rings is arorﬁatic;

(5)  C2-4 alkynyl optionally substituted with aryl,

(6)  C3.7 cycloalkyl optionally substituted with aryl,

(M aml, '

(8)  afused bicyclic carbocycle consisting of a benzene ring fused
to a C5_7 cycloalkyl, A )

9 asS-or G-membered saturated heterocyclic ring containing from
1 to 4 heteroatoms independently selected from N, O and S,

(10) a5- or 6-membered heteroaromatic ring containing from 1 to 4

. heteroatoms ipdependently selected from N, O and S, or
(11) a9- or 10-membered fused bicyclic heterocycle containing
’ from 1 to 4 heteroatoms independently selected from N, O and

S, wherein at least one of the rings is aromatic;

wherein

each aryl in (3) or the aryl in (5), (6) or (7) or the fused
carbocycle in (4)(i1) or (8) is optionally substituted with from 1
to 4 substituents each of which is independently halogen, -OH,
-C]-4 alkyl, -C1-4 alkyl-ORa, -Cj_4 haloalkyl, -O-Cj.4 alkyl,
-0-C14 haloalkyl, -CN, -NO3, -N(RaRb), -C14
alkyl-N(R2RD), -C(=0)N(RaRb), -C(=O)Ra, -CO2R3, -C} 4
alkyl-CO2R3, -OCO2R3, -SR2, -S(=0)R4, -SO2Ra,
-NR2)SO2RD, -SON(RaRP), -N(R)C(=0)Rb,
-NR2)CO2RD, -C14 alkyl-N(RDCO2RD, phenyl, -C1-4
alkyl-phenyl, -O-phenyl, or (CH2)(-2-het wherein het is a 5-
or 6-membered heteroaromatic ring containing from 1 to 4
heteroatoms independently selected from N, O and S, and het is
optionally fused with a benzene ring, and is optionally
substituted with 1 or 2 substituents each of which is
independently -Cj.4 alkyl, -C] -4 haloalkyl, -O-Cj_4 alkyl,
-0-Cjy.4 haloalkyl, or -CO2R3;

the saturated heterocyclic ring in (4)(iii) or (9) is
optionally substituted with from 1 to 4 substituents each of

-23-
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which is independently halogen, -C1-4 alkyl, -C1.4 haloalkyl,
-0-C]-4 alkyl, -O-C] -4 haloalkyl, oxo, phenyl, or a 5- or 6-
membered heteroaromatic ring containing from 1 to 4
heteroatoms independently selected from N, O and S; and

the heteroaromatic ring in (4)(iv) or (10) or the fused bicyclic

_heterocycle in (4)(v) or (11) is optionally substituted with from 1 to 4 substituents

each of which is independently halogen,-Cj.4 alkyl, -C1 4 haioalkyl, -0-Cy-4 alkyl,
-0-C1-4 haloalkyl, oxo, or phenyl;

and all other variables are as originally defined above;
or a pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is a compound of
Formula (I), wherein R4 is:
, ¢} C1-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted
with an -OH,
) C1-4 alkyl substituted with one of:
@ cyclohexyl,
(ii)  naphthyl,
* (iii) afused bicyclic carbocycle selected from

%;CO,H?:Q | z-&)
oo OO

{iv)  asaturated heterocyclic ring containing from zero to 1 oxygen
atoms and from 1 to 3 nitrogen atoms,

(v)  a5-or 6-membered heteroaromatic ring containing from zero
to 1 heteroatoms selected from O and S and from 1 to 3
nitrogen atoms, or

(vi)  afused bicyclic heterocycle selected from

-24 -
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o o~ o
=0 -0 00 L O

@ —(CHIZCCR

wherein RU is H or phenyl,

(@) 3.6 cycloalkyl optionally substituted with phenyl,

(3) phenyl or naphthyl,
©) a fused bicyclic carbocycle selected from

00 0

7 a saturated-heterocyclic ring containing from zero to 1 oxygen atoms
and from 1 to 3 nitrogen atoms,
€3] a 5- or 6-membered heteroaromatic ring containing from zero to 1
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or
15 ¢)) a fused bicyclic heterocycle selected from

s o
EX &
00 O
>
s , N , S , N ,
o. 5~
N O
=0 DN

N , N s o , and o

wherein Z! is -H or -OH;
20 each phenyl in (1) or the phenyl in (3) or (4) or (5) or the

naphthyl in (2)(ii) or () is optionally substituted with from 1to 3

substituents each of which is independently fluoro, bromo, chloro,
-OH, -Cy-4 alkyl, -CF3, -0-C-4 alkyl, -OCF3, -CN, -NO2,
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~(CH2)1-2-NR2Rb), -C(=0)R3a, -CO2R?, -SR2, -S(=0)R8, -SO2R3,
-N(R2)SO2Rb, -SO2N(R2Rb), or -N(RA)CO2RD; and is additionally
and optionally mono-substituted with phenyl, -(CH2)1-2-phenyl,
-O-phenyl, or -(CH2)0-2-het wherein het is thiadiazolyl or indolyl, and
het is optionally substituted with -C1-4 alkyl, -CF3, -O-C}_¢ alkyl,
-OCF3, or -CO2R%; '

the saturated heterocyclic ring in (2)(iv) or (7) is optionally
substituted with from 1 to 3 substituents each of which is
independently halogen, -C1-4 alkyl, -CF3, -0-C] 4 alkyl, -OCF3, oxo;
and is additionally and optionally mono-substituted with phenyl or a

" heteroaromatic ring selected from pyridyl, pyrimidinyl, and pyrazinyl;

and . .
the heteroaromatic ring in (2)(v) or (8) is optionally substituted

with from 1 to 3 substituents each of which is independently halogen', -Cj-4 alkyl,
-CF3, -0-C1-4 alkyl, -OCF3, or oxo; and is additionally and optionally mono-
substituted with phenyl;

and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is a compound of

Formula (I), wherein R4 is:

wherein
Qis
1¢))]
)
€)]

’;\(ﬁp\o

RS

I

ethynyl optionally substituted with aryl,
Cs_7 cycloalkyl,
aryl,
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(4)  afused bicyclic catbocycle consisting of a benzene ring fused to 2
Cs.7 cycloalkyl, '
(5)  a5-or 6-membered saturated heterocyclic ring containing from 1 to 4
heteroatoms independently selected from N, O and S,
(6)  a5-or 6-membered heteroaromatic ring containing from 1 to 4 .
. heteroatoms independently selected from N, O and S, or
(7)  a9-or 10-membered fused bicyclic heterocycle containing from 1 to 4
. heteroatoms independently selected from N, O and S, wherein at least
one 6f the rings is aromatic;
wherein )
aryl in (1) or (3) or the fused carbocycle in (4) is optionally
substituted with from 1 to 4 substituents each of which is
independently halogen, -OH, -C1 4 alkyl, -C1.4 alkyl-OR&, -C1 4
haloalkyl, -O-C1-4 alkyl, -0-C1 4 haloalkyl, -CN, -NO3, -N(RaRDb),
-C}-4 alkyl-N(RaRb), -C(=0)N(R#RD), -C(=O)R3, -CO2R2, -C] 4
alkyl-CO2R2, -OCO2R3, -SR2, -S(=0)Ra, -SO7R2, -N(R2)SO2Rb,
-SO2N(R2RY), -NRA)C(=0)RD, -N(R2)CO2Rb, -C1-4
alkyl-N(R2)CO2RDb, phenyl, -C1.4 alkyl-phenyl, -O-phenyl, or
-(CH2)0-2-het wherein het is a 5- or 6-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected from N, O
and S, and het is optionally fused with a benzene ring, and is optionally
substituted with -Cj_4 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-Cj-4
haloalkyl, or -CO2R3;
the saturated heterocyclic ring in (5) is optionally substituted
with from 1 to 4 substituents each of which is independently halogen,
-C1-4 alkyl, -C1-4 haloalkyl, -O-C] 4 alkyl, -0-Cj-4 haloalkyl, oxo,
phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1
to 4 heteroatoms independently selected from N, O and S; and
the heteroaromatic ring in (6) or the fused bicyclic heterocycle
in (7) is optionally substituted with from 1 to 4 substituents each of
which is independently halogen, -C] -4 alkyl, ~C1-4 haloalkyl, -O-C]-4
alkyl, -O-Cj-4 haloalkyl, oxo, or phenyl;

R3 is H, methyl, or CH2OH, with the proviso that when RS is CHpOH, then Q is aryl;

and
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p is an integer equal to zero, 1 or 2;

and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.

In an aspect of the preceding embodiment, Q is 4

(1)  —C=C-R" wherein RY is H or pheny],

(2}  phenyl or naphthyl,

(3)  cyclopentyl or cyclohexyl, )

(4)  afused bicyclic carbocycle selected from the group consisting of

. indanyl, teUahydronaph&ﬂenyl, and benzocycloheptyl,' .

(5)  asaturated heterocyclic ring selected from the group consisting of
tetrahydrofuranyl, pyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl,
oxazolidinyl, isooxazolidinyl, and pyrazolidinyl, )

(6)  aheteroaromatic ring selected from the group consisting of thienyl,
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl,
oxazolyl, iscoxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazelyl,
tetrazolyl, furanyl, and pyridazinyl, or

)  afused bicyclic heterocycle selected from the group consisting of
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 2,3-
dihydrobenzo-1,4-dioxinyl, dihydrobenzofuranyl, benzo-1,3-dioxolyl,
quinolinyl, and isoquinolinyl;

wherein

the phenyl in (1) or the phenyl or naphthyl in (2) is optionaily
substituted with from 1 to 4 substituents each of which is
independently halogen, -OH, -C 4 alkyl, -C}.4 haloalkyl, -O-Cj-4
alkyl, -O-C]_4 haloalkyl, -CN, -NO2, -Cj .4 alkyl-N(RaRb),
-C(=O)R3, -CO2Ra, -C].4 alkyl-CO2RA, -SRA, -S(=0)R3, -SO2R 2,
“NR2)SO2RY, -SON(RaRD), -N(R2)CO2RD, -C| 4
alkyl-N(Ra)CO2Rb, phenyl, (CH2)1-2-phenyl, -O-phenyl, or
-(CH2)0-2-het wherein het is pyrrolyl, pyrazolyl, imidazolyl, triazolyl,
thiazolyl, oxazolyl,yisothiazolyl, isooxazolyl, pyridyl, pyrazinyl,
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thiadiazolyl or indolyl, and het is optionally substituted with -C1-4
alkyl, -CF3, -O-C]-6 alkyl, -OCF3, oxo, or -CO2R®;
the fused carbocycle in (4) is optionally substituted with from 1
to 4 substituents each of which is independently halogen, -OH, -C1 4
alkyl, -C1-4 haloalkyl, -O-C14 alkyl, -0-Cj 4 haloalkyl, -C14
alkyl-N(RaRb), -C(=O)Ra, -CO2R?, -SR, -S(=0)R2, -SO2Ra,
-N(R2)CO2Rb, phenyl, -(CH2)1-2-phenyl, or -O-phenyl;
the saturated heterocyclic ring in (5) is optiondlly substituted
with from 1 to 4 substituents each of which is independently halogen,
-C1-4 alkyl, -C1-4 haloalkyl, -O-C14 alkyl, -O-C1.4 haloalkyl, oxo,
phenyl, pyridyl, pyrazinyl, or pyrimidinyl; and
the heteroaromatic ring in (6) or the fused bicyclic heterocycle
in (7) is optionally substituted with from 1 to 4 substituents each of which is
independently halogen, -C1-4 alkyl, -C1-4 haloalkyl, -O-C}14 alkyl, -O-C1 4
haloalkyl, oxo, or phenyl.

In another aspect of the preceding embodiment, Q is phenyl, which is
optionally substituted with from 1 to 3 substituents each of which is independently
fluoro, bromo, chloro, -OH, -C1-4 alkyl, -C1_4 fluoroalkyl, -O-C1_4 alkyl, -O-Cj4
fluoroalkyl, -CN, -SR2, -(CH2)1-2-N(R2RD), -SO2R&, -N(R8)SO2RD, -SON(RaRb),
<(CH2)0-2-CO2R2*, -(CH2)0-2-N(R2)CO2Rb*, -NO3, or phenyl;

each R2 is independently H, methyl, or ethyl;
each Rb is independently H, methyl, or ethyl; and

each Ra* and Rb* is independently H or -C14 alkyl.

In another aspect of the preceding embodiment, the phenyl substituents
are independently selected from the group consisting of fluoro, bromo, chioro, -OH,
-C1-4 alkyl, -Cj 4 fluoroalkyl, -0O-Cj4 alkyl, -O-Cj4 fluoroalkyl, -CN,
-(CH2)1-2-N(R2Rb), -SO2R2. -N(R2)SO2Rb, -SO7N(R3RD), -(CH2)0-2-CO2R2*,
-(CH2)0-2-N(R&)CO2Rb*, -NO2, and phenyl.

In still another aspect of the preceding embodiment, Q is phenyl which
is optionally substituted with from 1 to 3 substituents, each of which is independently
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-F, -Br, -Cl, -OH, -C} 4 alkyl, -C] -4 fluoroalkyl, -0-C}4 alkyl, -0-C] 4 fluoroalkyl,
-CN, -SR2 or -SO2R2, In still another aspect of the preceding embodiment, Q is
phenyl which is optionally substituted with from 1 to 3 substituents, each of which is
independently -F, -Br, -Cl, -OH, -Cj .4 alkyl, -C1.4 fluoroalkyl, -0-C}-4 alkyl,
-0-C1-4 fluoroalkyl, -CN, or -SO2Ra.

In still another aspect of the preceding embodiment, Q is p-
fluorophenyl or 2,3-dimethoxyphenyl. In still another aspect of the preceding
embodiment, Q is p-fluorophenyl. ’

In yet another aspect of the preceding embodiment, and also a feature
of each of the preceding aspects thereof, RS is H and p is zero.

A class of compounds of the present invention includes any compound
of Formula (I), wherein

R1is-Rk;

RK is a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms
independently selected from N, O and S;
wherein the heteroaromatic ring is optionally substituted with from 1 to
3 substituents each of which is independently
@) halogen,
) -C]-6 alkyl, which is optionally substituted with from 1 to 5
substituents each of which is independently halogen,
-0-Cj-4 alkyl, -O0-C14 haloalkyl, -C(=O)R3, -CO2RA,
-SR3, -S(=O)R3, -N(R2Rb), -C(=0)-(CH2)0-2N(R2Rb),
N(R2)-C(=O)-(CH2)0-2N(RYR®), -SO2R3,
NR)SO2R, -SO2N(RARD), or -N(R3)-C(Rb)=0,

3 -NO2,

4) 0xo0,

(5) -C(=O)Ra,
© -COzRa,

(7)  -C(=O)N(RaRb),
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-C(=0)-C1 4 alkyl-N(RaRb),

-Rm,

-C1-6 alkyl-Rm, wherein the alkyl is optionally substituted with
from 1 to 5 substituents each of which is independently
halogen, -OH, -CN, -C[4 haloalkyl, -O-C14 alkyl,
-0-Cj-4 haloalkyl, -C(=0)R3, -CO2R4, -SR2,
-S(=0)R2, -N(R3RD), -N(RH)CO2RD, -SO2R?,
-N(R2)SO2RY, -SO2N(R2Rb), or -N(R?)-C(RD)=0,

-Co-4 alkyl-N(R#)-Co-4 alkyl-Rm,

-Co-4 alkyl-0-Co4 alkyl-Rm,

-Co:4 alkyl-5-Co-4 alkyl-Rm,

-C0-4 alkyl-C(=0)-Cg-4 alkyl-Rm,

*-C(=0)-0-Cg.4 alkyl-Rm,

-C(=0)N(R2)-Co-4 alkyl-Rm,

-N(R3)C(=0)-Rm, _

-NRC(=0)-C1.6 alkyl-Rm, wherein the alkyl is optionally
substituted with from 1 to 5 substituents each of which
is independently halogen, -OH, -CN, -Cj 4 haloalkyl,
-0-Cj-4 alkyl, -O-Cj_4 haloalkyl, -C(=0)R2, -CO2R3,
-SRa, -§(=0)R3, -N(RaRD), -N(R2)CO2Rb, -SO2R2,
N(R2)SO2Rb, -SO2N(R2RD), or -N(R2)-CRb)=0,

-N(R2)-C(=0)-N(Rb)-Cg.4 alkyl-Rm,

-N(R2)-C(=0)-0-Cg-4 alkyl-RI, or

-N(R2)-C(=0)-N(Rb)SO2-Cp-4 alkyl-Rm,

wherein each RI is independently aryl selected from phenyl and naphthyl or a 5-or 6-
membered heteroaromatic ring containing from 1 to 3 heteroatoms independently
selected from N, O and S; wherein
the aryl is optional]y substituted with from 1 to 3 substituents each of
which is independently halogen, -C} 4 alkyl, -CF3, -O-Cj4 alkyl, -OCF3, or
-N(RaRb); and '
the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of which is independently -Cj_4 alkyl or oxo; and

’ -31-
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each R2 and RV is independently -H or -C] -4 alkyl;
and all other variables are as originally defined above;
5 ora pharﬁlacuﬁcally acceptable salt thereof.

A sub-class of the preceding class of cbmpounds of the present
invention includeé any compounds of Formula () exactly as defined in the class,
. except that in the definition of Rk, RK is optionally substituted with from 1 to 3
10  substituents each of which is independently one of the substituents (1) to (8), and is
optionally mono-substituted with one of the substituents (9) to (21).

Another sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (I), wherein Rlis:

R® S %. S E4. 57 %.
O O 3wt
15 \ﬁz;a (—_zﬁ/sa . Re? &Z/ , \gj/ Jor

%

ROa jg:
o B
o X
553’ \N/U\X1 x> .
H | (")
20 @ ' = o
o of
A D
H H | =",
3) = ;
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wherein X1 is a single bond connecting the carbonyl carbon to the
carbon substituted with X2, -O-, or -NH-;

X2 is -H, -NH2, or -NEH)CO2R3;

Y1 is -H, halo or -Cj4 alkyl; and

r is an integer equal to zero, 1 or 2; and

ROb is -H or -NO2 ; and

R7is-Hor -C1-4 élkyl;

and all other variables are as defined in the class;
or a pharmaceutically acceptable salt thereof.

In a feature of this sub-class, R6a and R6b are both -H; and

R7 is -H or -CH3.

Another class of compounds of the present invention includes any
compound of Formula (I), wherein

Rlis -Rk;

RK is phenyl which is optionally substituted with from 1 to 3 substituents each of
which is independently:
@ halogen,
(2)  -Cj.g alkyl, which is optionally substituted with from 1 to S
substituents each of which is independently halogen,
-OH, -O-Cj]-4 alkyl, -O-Cj 4 haloalkyl, -C(=O)R2,
-CO7Ra, -SR2, -S(=0)Ra, -N(RaRb),
-C(=0)CH2)0-2N(RaRb),
N(R2)-C(=0)-(CH2)0-2N(RPRC), -SO2R2,
NR2)SO2Rb, -SO2NRARD), or -N(R2)-CRD)=0,
3 N0y,
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-C(=0)Ra,

-CO2R2,

-C(=O)N(R2Rb),

-C(=0)-C1 4 alkyl-N(RaRD),

Rm,

-C1-6 alkyl-RI, wherein the alkyl is optionally substituted with
from 1 to 5 substituents each of which is independentiy
halogen, -OH, -CN, -C1_4 haloalkyl, -0-C1-4 alkyl,
-0-C1-4 haloalkyl, -C(=0)Ra, -CO2R3, -SRa,
-S(=0)R4, -N(RaRb), -N(R2)CO2Rb, -SO2R2,
-N(R#)SO2RD, -SO2N®RERb), or -N(R3)-CRb)=0,

-Co-4 alkyl-N(R2)-Co4 alkyl-Rm,

-C0-4 alkyl-O-Co-4 alkyl-Rm,

-C0-4 alkyl-S-Co-4 alkyl-Rm,

-C0-4 alkyl-C(=0)-Co-4 alkyl-Rm,

-C(=0)-0-Co-4 alkyl-Rm,

-C(=0)N(R@)-Cp4 alkyl-Rm,

-N(R&)C(=0)-Rm,

-NR2)C(=0)-C1.6 alkyl-RM, wherein the alkyl is optionally
substituted with from 1 to 5 substituents each of which
is independently halogen, -OH, -CN, -C]_4 haloalkyl,
-0-Cj-4 alkyl, -O-C} 4 haloalkyl, -C(=0)R2, -CO2Ra,
-SR3, -S(=0)R3, -N(RaRb), -N(R2)CO2RD, -SO2R2,
N(R2)SO2RY, -SO2N(R2RY), or -N(R2)-CRb)=0,

-N(R2)-C(=0)-N(Rb)-Co_4 alkyl-Rmn,

NR2)-C(=0)-0-Cg_4 alkyl-Rm, or

-N(R2)-C(=0)-NRb)SO2-Cp-4 alkyl-Rm;

wherein each R™M is independently aryl selected from phenyl and naphthyl; a 5- or 6-
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring
containing from I to 3 heteroatoms independently selected from N, O and S; wherein
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the aryl is optionally substituted with from 1 to 3 substituents each of
which is independently halogen, -C1-4 alkyl, -CF3, -O-C}_4 alkyl, -OCF3, or
N(R2Rb);

the saturated heterocyclic ring is optionally substituted with from 1 to 3
substituents each of which is independently -C-4 alkyl or oxo, and is
additionally optionally mono-substituted with phenyl, -(CH?2)1-2-phenyl,
-C(=0)-phenyl, -CO2-phenyl, or -CO2-(CH2)]-2-phenyl; and

the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of which is independently -C1-4 alkyl or oxo;

and all other variables are as originally defined above;
or a pharmaceutically acceptable salt thereof.

A sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (I) exactly as defined in the class,
except that in the definition of Rk, RK'is optionally substituted with from 1 to 3
substituents each of which is independently one of the substituents (1) to (8), and is
optionally mono-substituted with one of the substituents (9) to (20).

Another sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (T), wherein R1 is phenyl which is
mono-substituted (e.g., para-substituted) with one of:

¢)) fluoro, chloro, or bromo,

(2) -Ci-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -O-C14
alkyl, -OCF3, -C(=O)R&, -CO2R2, -SRa, -N(R2Rb), or
-C(=0)N(R2Rb),

(3) N0y,

4 Cigakyl-Rm,

(5) -0«CHp)1-2-RmM,

(6)  -(CH2)0-2-S(CH2)0-2-R™,

7 NRAYCEFO0)-RmM,

@) -NRa)C(=0)(CH2)1-2-RM, wherein the (CH2)]1-2 moiety is
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optionally mono-substituted with -N(RaRb) or
-N(R2)CO2Rb, or
9  -NR)-C(=0)-NRY)-(CH2)1-2-Rm®;

wherein R js aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O;
or a 5- or 6-membered heteroaromatic ring containing from 1 or 2 nitrogens; wherein
the aryl is optionally substituted with from 1 to 3 substituents each of
. which is independently halogen, -C14 alkyl, -CF3, -O-Cj 4 alkyl, -OCF3, or
-N(RaRb); and
the saturated ﬁemrocycﬁc ring is optionally-substituted with from 1 to 3
substituents each of which is independently -C1.4 alkyl or oxo; and is
additionally and optionally mono-substituted with phenyl, -(CH2);-2-phenyl,
-C(=0)-phenyl, -CO2-phenyl, or -CO2-(CH2)1-2-phenyl; and
) the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of which is independently -C1-4 alky! or oxo; and

each Ra and RD is each independently -H or -C} -4 alkyl;
and all other varaibles are as defined in the class;
or a pharmaceutically acceptable salt thereof.

Another class of compounds of the present invention includes any
compound of Formula (I), wherein

Rlis-Rk;

RK is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen
atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from O to 1
oxygen atoms and from 1 to 3 nitrogen atoms;

wherein the saturated heterocyclic ring or bicyclic heterocycle is
optionally substituted with from I to 3 substituents each of which s independently
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halogen,

-C1-6 alkyl, which is optionally substituted with from 1 to 5
substituents each of which is independently halogen,
-0-C1-4 alkyl, -O-C14 haloalkyl, -C(=O)R2, -CO2R3,
-SRa, -S(=0)R3, -N(RaRD), -C(=0)-(CH2)0-2N(R2Rb),
N(R2)-C(=0)-(CH2)0-2N(RbRE), -SO2R3,
-N(R2)SO2RY, -S02N(R2RD), or -N(R3)-C(Rb)=0,

-NO»,

oxo,

-C(=0)Ra,

-CO2Ra,

-C(=0)N(RARD),

-C(=0)-C1-4 alkyl-N(RaRb),

-SRa,

-S(=O)Re,

-SOjRa,

-N(R2Rb),

-RmM,

-C1-6 alkyl-Rm, wherein the alkyl is optionally substituted with
from 1 to 5 substituents each of which is independently
halogen, -OH, -CN, -C1-4 haloalkyl, -O-C14 alkyl,
-0-C1-4 haloalkyl, -C(=O)Ra, -CO2Ra, -SRa,
-S(=0)R3, -N(RaRb), -N(R2)CO2Rb, -SO2R2,
-NR2)SO2RY, -SO2N(R2Rb), or -N(R2)-C(Rb)=0,

-Co-4 alkyl-N(R2)-Cg4 alkyl-Rm,

-Co-4 alkyl-O-Cg-4 alkyl-Rm,

-Co-4 alkyl-S-Cp4 alkyl-Rm,

-C0-4 alkyl-C(=0)-Co-4 alkyl-Rm,

-C(=0)-0-Cg-4 alkyl-Rm,

-C(=O)N(R3)-C.4 alkyl-Rm,

-N(RAC(E=0)-Rm,

-N(R3)C(=0)-C1-g alkyl-Rm, wherein the alkyl is optionally
substituted with from 1 to S substituents each of which
is independently halogen, -OH, -CN, -C] 4 haloalkyl,
-0-Cj4 alkyl, -0-C14 haloalkyl, -C(=O)R3, -CO2R2,
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-SR3, -S(=0)R3, -N(R2RD), -N(R2)CO2Rb, -SO2R2,
-N(R#)SO2Rb, -SO7N(R2RD), or -N(R?)-CRY)=0,
(23) -N(R®)-C(=0)-N(R)-Co-4 alkyl-Rm,
(24) -NR3)-C(=0)-0-Cp.4 alkyl-Rm, or
(25) -N(R2)-C(=0)-N(Rb)SO2-Co4 alkyl-Rm.

wherein each R is independently aryl selected from phenyl and naphthyl; a 5- or 6-
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring .
containing from 1 to 3 heteroatoms independently selected from N, O and S; ora 9- to
10-membered bicyclic heterocycle which is saturated or unsaturated and contains
from 1 to 3 heteroatoms independently selected from N, O and S; wherein
the aryl is optionally substituted with from 1 to 3 substituents each of
which is independently halogen, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or
-N(RaRb);
the saturated heterocyclic ring is optionally substituted with from 1 to 3
substituents each of which is independently -C1-4 alkyl or oxo, and is
additionally optionally mono-substituted with phenyl, -(CH2)1-2-phenyl,
-C(=0)-phenyl, -CO2-phenyl, or -CO2-(CH2)1.2-phenyl; and
the heteroaromatic ring or the bicyclic heterocycle is optionally
substituted with 1 or 2 substituents each of which is independently -C1-4 alkyl

or 0X0;
and all other variables are as originally defined above;
or a pharmaceutically acceptable salt thereof.

A sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (I) exactly as defined in the class,
except that in the definition of RK, RK is optionally substituted with from 1 to 3

substituents each of which is independently one of the substituents (1) to (12), and is
optionaily mono-substituted with one of the substituents (13) to (25).
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Another sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (I), wherein

R1is:

9
R \s' ‘
5 ) R R

R 1\N 771‘ O/\|/ ' 88\ 1‘4. [ I > §
()\: 8 K(N b(jo/ ‘ "\{R"

N8
RE. R "

R | "11.
Yot~ (T .
oy O
8 R8 R®

3 2

%,
oo, O R

H 3

R8is:
10 (1 -H,

(2)  -Cj-4 alkyl, which is optionally substituted with I or 2
substituents each of which is independently -OH, -O-C1-4
alkyl, -OCF3, -C(=O)R3, -CO2R3, -SR2, -N(RaRb), or
-C(=0)N(R2aRb),

15 (3) -C(=O)Ra,

@ -CO2R3,

(5) -C(=0)-(CH2)1-2-N(RaRD),

6) -SO2Ra,

(1) -(CH2)1-2-Rm,

20 8  -(CH2)0-2-C(=0)+(CH2)0-2-Rm,

©) -C(=0)-0-(CH2))-2-RM, or
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-C(=0)N(R3)-(CH2)0-2-RM;

R%is -H, -Cl4 alkyl, or oxo;

R10is -H, -OH, -C14 alkyl, -O-Cj-4 alkyl, oxo, or -O-(CH2)1-2-Rm ;.

Rllis
@
2

©))
@
®
©
)
®
®
(10)

H,

-C1-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -O-C1.4
alkyl, -OCF3, -C(=0)R?, -CO2R3, -SR3, -N(R2Rb), or

~C(=0)NRARb),

-C(=0)Ra,

-CO2Ra,
-C(=0)-(CH2)1-2-N(RaRb),
-SOoR®,

-(CH2)1-2-Rm,
-(CH2)p-2-C(=0)-(CH2)p-2-R™m,
-C(=0)-0-(CH2)0-2-Rm, or
-C(=0)N(R2)-(CH2)0-2-Rm;

with the proviso that when one of R8 and R11 is (CH2)1-2-RIn,
-(CH2)0-2-C(=0)-(CH2)0-2-R™, -C(=0)-O-(CH2)0-2-Rm, or
-C(=0)N(R2)-(CH?2)g-2-Rm, then the other of R8 and R11 is other than
~(CH2)1-2-Rm, -(CH2)0-2-C(=0)-(CH2)0-2-RM, -C(=0)-0-(CH2)0-2-R™, or
-C(=0)N(R2)(CH2)0-2-RIm;

R1 is aryl selected from phenyl and naphthy]; a 5- or 6-membered saturated

heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O;

a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected
from N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a saturated
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein
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the aryl is optionally substituted with from 1 to 3 substituents each of
which is independently halogen, -C1-4 alkyl, -CF3, -0-C1.4 alkyl, -OCF3, or
-N(R2Rb); and

the saturated heterocyclic ring is optionally substituted with from 1 to 3
substituents each of which is independently -Cj .4 alkyl or oxo; and is
additionally and optionally mono-substituted with phenyl, (CH2)1.2-phenyl,
~C(=0)-phenyl, -CO2-phenyl, or -CO2-(CH2)1-2-phenyl; and

the heteroaromatic ring or the bicyclic heterocycle is optionally
substituted with 1 or 2 substituents each of which is independently -Cj_4 alkyl

or oxo; and
eac.h Raand RV is indcpendently» -H or -Cj 4 alkyl;
and all o.ther variables are a$ defined in the class;
or a pharmaceutically acceptable salt thereof..

Another embodiment of the present invention is a compound of
Formula (I), wherein

R2 is -H or methyl;

R3is-H;

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3
substituents each of which is independently -F, -Cl, -Br, -OH, -C1-4 alkyl, -CF3,
-0-C1-4 alkyl, -OCF3, -CN, -SR3, or -SO2R®; and is additionally and optionally

mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms,
phenyl, or -O-phenyl;

and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
In an aspect of this embodiment, R4 is -CH2-Q; wherein Q is phenyl

- optionally substituted with from 1 to 3 substituents each of which is independently -F,
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-Cl, -Br, -OH, -C1-4 alkyl, -CF3, -O-C}4 alkyl, -OCF3, -CN, or -SO2R3; and is
additionally and 6ptionally mono-substituted with methylenedioxy attached to two
adjacent 1ing carbon atoms, phenyl, or -O-phenyl.
Aspects of this embodiment include a compound of Formula (I) in
5  which Rl is as defined in any of the preceding classes or sub-classes.

Another class of compounds of the present invention includes any

compound of Formula (ID):
OH OH
N 2
| }
R! Vﬁﬁ)\ NN TR
T 0 ;
10
wherein T is:
O -H
@ -OH,
(3)  -C1-4 haloalkyl,
15 4)  -Cy-3 alkyl, optionally substituted with -OH or -0-C1-4 alkyl,
(5)  -0-C1-4 haloalkyl,
6) -0-Cp4qalkyl
() -NRaRb),
(®) -NR2(CH2)2-OH,
20 9  -NR3-CORD,
(10) -N(R)-C(=0)-(CH2)1-2-N(R2RY),
(11) Rk

(12) -(CH2)14RK,
_ (13) -(CH2)0-2-0<CH2)0-2-Rk,
25 (14)  «(CH2)0-2-NR3-(CH2)0-3-RK, or
(15 -(CH2)0-2-N(R3)-C(=0}CH2)0-2-RK;

RK is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N,
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O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms
independently selected from N, O and S; or a bicyclic heterocycle which is 2 benzene
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing
from 1 to 3 heteroatoms independently selected from N, O and S; wherein
the aryl is optionally substituted with from 1 to 4 substituents each of
which is independently halogen, -C1 4 alkyl, -Cj-4 alkyl-ORa, -C1.4
haloalkyl, -0-Cj 4 alkyl, -O-C1-4 baloalkyl, or -N(RaRb); and
the saturated heterocyclic ring is optionally substituted with from 1 to 4
substituents each of which is independently -Cj-4 alkyl; -C1.4 alkyl-OR2;
-C1-4 haloalkyl; -O-Cj 4 alkyl; -O-C1-4 haloalkyl; -C(=O)R3; oxo;
ethylenedioxy spiro substituted on a ring carbon; phenyl; -CH)-phenyl; a 5- or
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; -CH)-saturated heterocycle which is
a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independently
selected from N, O and S; or a 5- or 6-membered heteroaromatic ring
contammg from 1 to 4 heteroatoms mdependently selected from N, O and S;

the heteroaromatic ring is optionally substituted with from 1 to 4
substituents each of which is independently -Cj.4 alkyl, -Cj 4 alkyl-ORa,

-C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, or oxo; and
the bicyclic heterocycle is optionally substituted with from 1 to 4

substituents each of which is independently -Cj—4 alkyl or oxo;
R12 js phenyl which is optionally substituted with from 1 to 3 substituents each of
which is independently -F, -Cl, Br, -C14 alkyl, -CF3, -0-C14 alkyl, -OCF3,
methylenedioxy attached to two adjacent carbon atoms, or phenyl;

each Ra and Rb is independently -H or -C14 alkyl; and
s is an integer equal to zero, 1, 2, or 3;
and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
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A sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (II) exactly as defined in the class,
except that s is zero, 1 or 2; and with the proviso that when sis 1 or 2, T is -H.

Another sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (I), wherein

R3 is -H; and

- R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3

substituents each of which is independently -F, -Cl, -Br, -OH, -C1 4 alkyl, -CF3,
-0-C1.-4 alkyl, -OCF3, -CN, —SRé, or -SO2R3; and is additionally and optionally
mono-substituted-with methylenedioxy attached to two adjacent ring carbon atoms,
phenyl, or -O-phenyl;

and all other variables are as defined in the class;

or a pharmaceutically acceptable salt thereof.
In a feature of this sub-class, R4 is -CH?2-Q; wherein Q is phenyl

optionally substituted with from 1 to 3 substituents each of which is independently -F,
-Cl, -Br, -OH, -C] 4 alkyl, -CF3, -0-C1_4 alkyl, -OCF3, -CN, or -SO2R#; and is
additionally and optionally mono-substituted with methylenedioxy attached to two
adjacent ring carbon atoms, phenyl, or -O-phenyl;

Still another class of compounds of the present invention includes any
compound of Formula (IIT):
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wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which
is independently -F, -Cl, -Br, -OH, -C1.4 alkyl, -CF3, -0-C1-4 alkyl, -OCF3, -CN,
-SRa, or -SO2R2; and is additionally and optionally mono-substituted with
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl;

each Ra is independently -H or -C14 alkyl

or a pharmaceutically acceptable salt thereof. In a subclass of this class, Q is phenyl
optionally substituted with from 1|to 3 substituents each of which is independently -F,
-Cl, -Br, -OH, -Cj-4 alkyl, -CF3, :0-C].4 alkyl, -OCF3, -CN, or -SO2R2, :

. compound of Formula (I), wherei

Rlis

" Still another class if compounds of the present invention includes any

4] -C1-4 alkyl, which is optionally substituted with 1 to 3

-substituents each. of which is independently fluoro, chloro, -OH,

-O-C14 alkyl, -O-C} 4 haloalkyl, C(=O)R2, -CO2R, -SR2,

-S(=0)R2, -N(RaRb), -C(=0)-(CH2)0-2N(R2Rb),

-N(R2)-C(=0)-(CH2)1-2N(RPRC), -SO2R2, -N(R2)SO2Rb,
NR®

~ /u\ . Rd

N, N

a
-SO2N(R2RDP), -N(R2)-C(Rb)=0, R
-N(R2)C(=0)N(RbRC), -NR2)C(=0)C(=O)NRDRC), or
-NR2)C(=0)ORb,
2 -(CH21-3RK
(3  «(CH2)1-3-O-(CH2)p-2-RK,
(4  «CH2)1-3-N-(CH2)p-2-RK,
5) -(CH2)1-3-NR2)C(=0)(CH2)0-2-Rk,
(6) -(CH2)1-3-NR)C(=0)-0(CH2)0-2-RK,
(D «(CH2)0-3-C(=0)N(Ra)-(CH2)0-2-RK,
() -C(=0)-(CH2)0-2-RK,
(9)  -C(CH3)2N(R3)C(=0)OCH2RK,
(10) -C(CH3)2N(R2)CH2RK,
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(1)  -C(CH3NRC(=O)RK, or
(12) -CRL)MNRAC(=0)RKY(CH20RC),

RK is aryl selected from phenyl and naphthyl, with the proviso that when R1 is
~(CH2)1-3-RK, then RK is not phenyl; a bicyclic carbocycle selected from indanyl and
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from
N, O and S; ora bicyclic heterocycle which is a benzene ring fused to a 5- or 6-
membered saturated or unsaturated heterocyclic ring containing from 1 to3
heteroatoms independently selected from N, O and S, with the proviso that the
bicyclic heterocycle is not benzo-1,3-dioxolyl;

wherein the aryl, bicyclic carbocycle, saturated heterocyclic ring,
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3
substituents each of which is independently ’

¢} ﬂuorp, chloro, or bromo,

(2) -OH,
(3) ON,
@ -Chs,

C)) -C1-4 alkyl, which is optionally substituted with 1 or 2
_ substituents each of which is independently -OH, -O-C14
alkyl, -OCF3, -C(=0)R3, -CO2R2, -SR2, or -N(R2Rb),

(5) -OCF3,
(5) -0-Cjp4alky,
8) 0x0,

)] methylenedioxy attached to two adjacent ring carbon atoms,
(10) -C(=0)Ra,
(11) -CO2Ra,
(12) -SRa,
(13) -S(=0)Ra3,
(14) -NR2RY),
"(15)  -(CH2)0-2-C(=O)N(RaRDb), '
(16) -C(=0)-(CH2)}1-2-N(RaRb), or
(17)  -SO2R%;
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and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
In a sub-class of this class, Rlis
(1)  -Ci4alkyl, which is optionally substituted with 1 to 3
- substituents each of which is independently fluoro, chloro, -OH,
-0-C1-4 alkyl, -0-C14 haloalkyl, -C(=O)R2, -CO2R3, -SRa,
-S(=0)R3, -NRaRY), -C(=0)-(CH2)0-2N(R2Rb),
-N(R2)-C(=0CH2)1-2NRPRC), -SO2R#, -N(R2)SO2Rb,
© NR°

~ R

N
-SO2N(R#Rb), -NR2)-CRY)=0,0r . R
(2 -(CH2)1-3-RK,

(3  -(CH2)1-3-O-(CH2)0-2-RK,

@ -(CH2)1-3-N«{CH2)0-2-RK,

(5)  -(CH2)1-3-NRAC(=0)-(CH2)0-2-RK,
(6)  -(CH2)1-3-NR3)C(=0)-0-(CH2)0-2-RK,
(7 -(CH2)0-3-C(=O)NR®)-(CH2)0-2-RK, or
(8) -C(=OMCH2)-2-Rk-

A sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (I), wherein

R2is -H: and

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3
substituents each of which is independently -F, -Cl, -Br, -OH, -C1-4 alkyl, -CF3,
-0-Cj-4 alkyl, -OCF3, -CN, -SR4, or -SO2R?; and is additionally and optionally

mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms,
phenyl, or -O-phenyl; i

each R2 and RD is independently -H or -C1-4 alkyl;
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Rk is aryl selected from phenyl and naphthyl, with the proviso that when R1 is
{CH2)1-3-RK, then RK is not phenyl; a bicyclic carbocycle selected from indanyl and
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from
N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- -
membered saturated or unsaturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and S, with the proviso that the
bicyclic heterocycle is not benzo-1,3-dioxolyl;

wherein the aryl, blcychc carbocycle, saturated heterocychc ring,
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3
substituents each of which is independently

(1) fluoro, chioro, or !')romo,

2 -OH
3) -CN,
@ CFs,

“@ -C1-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -O-C1.4
alkyl, -OCF3, -C(=O)R2, -CO2R®, -SR, or -N(RaRb),

(6) -OCrs,
3) -0-Cr4alkyl,
3) 0X0,

(9)  methylenedioxy attached to two adjacent ring carbon atoms,
(10) -C(=O)Ra,

(11) -CO2Ra,

(12) -SR3,

(13) -S(=0)Rs,

(14) -N(RaRb),

(15)  -(CH2)0-2-C(=O)N(RRD),

(16) -C(=0){CH2)1-2-N(RARD), or

(A7) -SO2R¥;

and all other variables are as defined in the class;
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or a pharmaceufically acceptable salt thereof.
In a feature of this sub-class, R4 is -CH2-Q; wherein Q is phenyl

optionally substituted with from 1 to 3 substituents each of which is independently -F,
-Cl, -Br, -OH, -C1 4 alkyl, -CF3, -0-Cj 4 alkyl, -OCF3, -CN, or -SO2R2; and is

additionally and optionally mono-substituted with methylenedioxy attached to two
adjacent ring carbon atoms, phenyl, or -O-phenyl;

Still another class of compounds of the present invention includes any

.compound of Formula (IV):

wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which
is independently -F, -Cl, -Br, -OH, -C} 4 alkyl, -CF3, -O-Cj4 alkyl, -OCF3, -CN, -
SR3, or -SO2R3; and is additionally and optionally mono-substituted with
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl;

each Ra is independently -H or -Cj_4 alk.yl

or a pharmaceutically acceptable salt thereof.

In a sub-class of this class, Q is phenyl optionally substituted with from
1 to 3 substituents each of which is independenty -F, -Cl, -Br, -OH, -C1-4 alkyl,
-CF3, -0-C14 alkyl, -OCF3, -CN, or -SO2R2.

Still another class of compounds of the present invention includes any
compound of Formula (V): ‘
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wherein
R13is -Hor -C-¢ alkyl;

R14 s -H, -C1 .6 alkyl, -C(=0)-C1-6 alkyl, -C(=0)-(CH2)0-2-J, ot
-C(=0)-0-(CH2)-2-J; wherein I is aryl selected from phenyl and naphthyl; a 5- or
6—men{bered saturated heterocyclic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; or 2 5- or 6-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected from N, O and §; and
wherein the aryl is optionally substituted with from 1 to 3 substituents
each of which is independently fluoro, chloro, bromo, -CF3, -C1_4 alkyl,
-0OCF3, or -0-Cji.4 alkyl; and
wherein the saturated heterocyclic ring or heteroaromatic ring is
optionally substituted with from 1 to 3 substituents each of which is
independently fluoro, chloro, bromo, -CF3, -C1-4 alkyl, -OCF3, -0O-C14

alkyl, or oxo;

R15 and R16 are each independently -C} 6 alkyl; or alternatively R15 and R16
together with the carbon atom to which they are both attached form C3_g cycloalkyl;

and

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is
independently -F, -Cl, -Br, -OH, -C1-4 alkyl, -CF3, -0-C1-4 alkyl, -OCF3, -CN,
-SR2, or -SO2R&; and is additionally and optionally mono-substituted with
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl;

each R2 is independently -H or -Cj_4 alkyl
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or a pharmaceutically acceptable salt thereof.

In a sub-class of this class, Q is phenyl optionally substituted with from
1 to 3 substituents each of which is independently -F, -Cl, -Br, -OH, -C1 4 alkyl,
-CF3, -0-C]-4 alkyl, -OCF3, -CN, or -SO2R#; and is additionally and optionally
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms,
phenyl, or -O-phenyl.

A sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (V), wherein R15 and R16 are both
methyl; or altematively R15 and R16 together with the carbon atom to which they are
both attached form cyclohexyl; -

and all other variables are as defined in the class;
or a pharmaceutically acceptable salt thereof.

It is to be understood that additional embodiments of the present
invention include, but are not limited to, compounds of Formula I wherein each of
two or three or more of R1, R2, R3, R4 R3, Rb RS, R4 RK and RM s independently
defined in accordance with its definition in one of the embodiments or an aspect
thereof as set forth above, or in accordance with its definition in one of the foregoing
classes set forth above or a sub-class or feature thereof. Any and all possible
combinations of these variables in Formula I are additional embodiments within the
scope of the present invention.

An aspect of the present invention is a compound selected from the
group consisting of

4-fluorobenzyl)-5,6-dihydroxy-2-[ 1-methyl-1-(methylamino)ethyl]pyrimidine-4-
carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methylmorpholin-3-yl)pyrimidine-4-
carboxamide;
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2-[1-benzoyl-4-(N,N-dimethylglycyl)piperazin-2-yl]-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide; : '

2-(1-benzoyl-4-methylpiperazin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide;

N—(4—ﬂuombeniyl)—5 6-dihydroxy-2-(1-methylpiperidin-2-yDpyrimidine-4-
carboxamide; )

N—(4—ﬂuorobenzyl)—5,6—djhydroxy-2—[1-(pyridin—2—ylcarbonyl)-l 2.3.4-
tetrahydroquinolin-2-ylJpyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[4-methyl-1-(pyridin-2-ylcarbonyl)piperazin-2-
yllpyrimidine-4-carboxamide; . .

N-(4-ﬂuorobenzy])—5,6-dihydroxy—2—[1-methy}-4-(pyn'din—2—ylca1bonyl)pi;;etazin-2—
yllpyrimidine-4-carboxamide;

2-(1-ethylpiperidin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-isopropyl-1-methylpiperazin-2-yl}pyrimidine-~
4-carboxamide;

2-{1-(acetylamino)cyclohexyl]-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[1-(morpholin-4-ylacetyl)piperidin-2-
yllpyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(pyrrolidin-1-ylmethyl)pyrimidine-4-
carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(1-methylpyrrolidin-2-yl)pyrimidine-4-
carboxamude;

_52.



WO 03/035076 PCT/GB02/04742

10

15

20

25

30

562

2-[1-(N N-dimethylglycyl)piperidin-2-yl] -N§(4—ﬂu0robenzyl)-5,6-
dihydroxypyrimidine-4-catboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ 1-methyl-1-[(pyridin-2-

_ Icarbonyl)amino]ethyl } pyrimidine-4-carboxamide;

2-[1-(dimethylamino)-2-phenylethyl]-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine4-

‘carboxamide;

2-{1-[(2,4-dimethyl-1,3-thiazol-5-yl)carbonylJpiperidin-2-y1 }-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

2-{1-(3-chlorobenzoyl)-4-methylpiperdzin-2-yl}-N-(4-fluorobenzyl)-5 ;6-
dihydroxypyrimidine-4-carboxamide;

N-(4-flucrobenzyl)-5,6-dihydroxy-2-[ 1-methyl-4-(methylsulfonyl)piperazin-2-
yl}pyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2~(1-isopropyl-4-methylpiperazin-2-yl)pyrimidine-
4-carboxamide;

N-(3-bromo-4-fluorobenzyl)-2-[1-(dimethylamino)-1-methylethyl]-5,6-
dihydroxypyrimidine-4-carboxamide;

2-[1(dimethylamino)cyclohexyl}-N-(4-fluorobenzyl)-3,6-dihydroxypyrimidine-4-
carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ 1-[(pyridin-2-
ylcarbonyl)aminojcyclohexyl } pyrimidine-4-carboxamide;

2-(4-benzyl-1-methylpiperazin-2-yl)-N-(4-fluorebenzyl)-5,6-dihydrox ypyrimidine-4-
carboxamide;
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N-(2,3-dimethoxybenzyl)-5,6-dihydroxy-2-[4-(1-piperidin-1-
ylethyl)phenyl}pyrimidine—tt—'carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(2-methyl-1,2,3 4—telrahydro1soqmnohn—3—
yDpyrimidine-4-catboxamide;

N-(2,3-dimethoxybenzyl)-2-{1-(N. ,N-dxmethylglycyl)ptpeudm~2—yl]-5 6-
dihydroxypyrimidine-4-carboxamide;

2—[1-(mllmocarbonyl)plpendm-Z-yI]-N-(4-ﬂuorobenzyl)—5 ,6-dihydroxypyrimidine-4-

carboxamide;

' 2—[(28,4R)-l-benzoyl—4—(behzyloxy)pyrrolidin-2-yl]—N—(4-ﬂuombenzyl)—5,6-

dihydroxypyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[ 1-(i>yﬁdin—2-ylcarbmyl)pip¢ridin-2—
yllpyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{2-(morpholin-4-ylacetyl)-1,2,3 4-
tetrahydroisoquinolin-3-yl}pyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ 2-phenyl-1-[(pyridin-2-
Icarbonyl)amino]ethyl }pyrimidine-4-carboxamide;

2-(1-benzoylpiperidin-2-yl)}-N-(4-flucrobenzyl)-5,6-dihydroxypyrimidine 4-
carboxamide;

2-(1-benzylpiperidin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide;

2-(1-benzoylpyrrolidin-2-y1)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(1-isonicotinoylpiperidin-2-yl)pyrimidine-4-
carboxamide;
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N—(2,3-dirhethoxybcnzyl)—5,6—dihydtoxy-2—(l-isorﬁcotinoylpipexidin—Z—yl)pyﬂmidine-
4-carboxaride;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[1-(methylsulfonyl)piperidin-2-ylJpyrimidine 4~
carboxamide; )

2-(1-benzoyl-1,2,3 4-tetrahydroquinolin-2-y1)-N—(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

2-{1-[(N,N-dimethylglycyl)amino}-2-phenylethyl }-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

N-(2.3-dimethoxybenzyl)-5,6-dihydroxy-2-{4-(piperidin-1-
ylmethyl)phenyl]lpyrimidine-4-carboxamide;

2-{4-[(diethylamino)methyl}phenyl }-N-(2,3-dimethoxybenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[1-(pyridin-4-ylmethyl)piperidin-2-
yllpyrimidine-4-carboxamide;

2-(1-benzoylpyrrolidin-2-yl)-N-(2,3-dimethox ybenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide;

tert-butyl 2-(4-{[(4-fluorobenzyl)aminojcarbonyl }-5,6-dihydroxypyrimidin-2-
yDmorpholine-4-carboxylate;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[1-(pyridin-3-ylcarbonyl)piperidin-2-

yllpyrimidine-4-carboxamide;

2-[2-(N,N-dimethylglycyl)-1,2,3 4-tetrahydroisoquinolin-3-yl]-N-(4-fluorobenzyl)-
5,6-dihydroxypyrimidine-4-carboxamide;
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2-(1-benzoyl-2,3-dihydro-1H-indol-2-yl)-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

2-(2-benzoyl-1,2,3 4-tetrahydroisoquinolin-3-yl)-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

2+ 1-mnmo—2—phenyl¢thy1)—N—(¢ﬂuorobenzyl)—5 ,6-dihydroxypyrimidine-4-
carboxamide;

2-(4-benzylmorpholin-3-y1)-N-(4-fluorobenzyl)-S5,6-dihydroxypyrimidine-4-
carboxamide; )

N-(4-fluorobenzyl)-5,6-Gihydroxy-2-{1-{(1-methyl-1H-imidazol-2-
yl)carbonyl}piperidin-2-yl }pyrimidine-4-carboxamide;

N—(2,f3—dimethoxybenzy1)—5 ,6-dihydroxy-2-[4-(morpholin-4-
ylmethyl)phenyljpyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(morpholin-4-ylmethyl)pyrimidine-4-
carboxamide;

N-(4-Fluorobenzyl)-5,6-dihydroxypyrimidine-4-carboxamide;

2-{4-[({ [(2-chlorophenyl)sulfonyl]amino }carbonyl)amino]thien-3-y1 }-N-(2,3-
dimethoxybenzyl)-5,6-dihydroxypyrimidine-4 carboxamide;

N4-(4-ﬂuorobenzyl)-5 6—d1hydroxy—N2-(pyndm-2—ylmethyl)pynmldme-z 4-
dicarboxamide;

2-Benzyl-N-(4-fluorobenzyl)- 5—hydroxy—6—(2~morpholm—4—y1ethoxy)pynrmdme—4—

carboxamide;

and pharmaceutically acceptable salts thereof.
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Another aspect of the present invention is a compound selected from
the group consisting of

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(1-methylpiperidin-2-yl)pyrimidine-4-
carboxamide;

2-[1-(dimethylamino)-1-methylethyl}-N-(4-fluorobenzyl}-5 ,6-_dihyd1'oxypy:imidine-4—
carboxamide;

' N—(4-;ﬂuorobenzyl)-5,6-dihydr0xy52-(4—meﬁ1ylmorpholin—3-yl)pyrimidine—4—

catboxamide;

2-[(di1hed1ylanﬁno)(phenyl)mcthyl]—N—(4-ﬂuorobenzyl)—5 ,6-dihydroxypyrimidine-4-
carboxamide;

2-{4-[(diethylamino)methyl]phenyl }-N-(2,3-dimethoxybenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide; '

N-benzyl-5,6-dihydroxy-2-(3-phenylpropyl)pyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[ 1-(pyridin-2-ylcarbonyl)-1,2,3 4-
tetrahydroquinolin-2-yl]pyrimidine-4-carboxamide;

and pharmaceutically acceptable salts thereof.

Another aspect of the present invention is a compound selected from
the group consisting of

benzyl 1-[4-({[4-fluoro-2-(methylsulfonyl)benzyljamino }carbonyl)-5,6-
dihydroxypyrimidin-2-yl]-1-methylethylcarbamate;

2-(1-amino- 1-methyleﬂlyl)-N- [4-fluoro-2-(methylsulfonyl)benzyl])-5,6-
dihydroxypyrimidine-4-carboxamide;
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2-[1-(dimethylamino)-1-methylethyl]-N-{4-fluoro-2-(methylisulfonyl)benzyl]-5,6-
dihydroxypyrimidine-4-carboxamide;
2~(1-aminocyclopropyl)-N-(4-flnorobenzyl)-5,6-dihydroxypyrimidine-4-carboxamide;

2-[1-(dimethylamino)cyclopropyl]-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide; . '

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ 1-{(pyrazin-2-
ylcarbonyl)amino]cyclopmpyl }pyrimidine-4-carboxamide;

benzyl 1-(4-{{{4-fluorobenzyl)amino}carbonyl }-5,6-dihydroxypyrimidin-2-
yDcyclopentylcarbamate;

2-(1-aminocyclopentyl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-carboxamide;

2—[1-(dimethylamino)cyclopentyl]—N—@—ﬂuorobenzyl)-5,6-dihydroxypyrimidine—4—
carboxamide;

2-(1-{{(ethylamino)carbonylJamino }-1-methylethyl)-N-(4-fluorobenzyl)-5.6-
dihydroxypyrimidine-4-catboxamide; )

2-[1-(benzylamino)-1-methylethyl]-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide;

2-[1-(benzoylamino)-1-methylethyl]-N-+(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide;

2-{1-[benzyl(methyl)amino]-1-methylethyl }-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

2-[1-(dimethylamino)-1-methylethyl]-N-(2-ethoxybenzyl)-5,6-dihydroxypyrimidine-
4-carboxamide;
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N-(2-chlorobenzyl)-2-{1-(dimethylamino)-1-methylethyl]-5,6-dihydroxypyrimidine-4-
carboxamide;

N-(2-chlorobenzyl)-2-[1-(dimethylamino)-1-methylethyl}-5,6-dihydroxypyrimidine-4-
carboxamide;

N—(S—chloro—Z—meﬂlylbenzyl)Q—[1—(diméthylamino)—1—methylethyl]~5,6-
dihydroxypyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ 1-methyl-1-[(pyrazin-2-
ylcarbonyl)aminoJethyl }pyrimidine-4-carboxamide;

‘2-[1-(diethy]amino)-l—meﬂlylethyl_]-N-(4-ﬂuomben_zyl)-5,6-dihydr9xypyrimidine—4—

carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(1-methyl- l-morpholin-4—y13thy1)pyrimidine—4—
carboxamide; '

N—(4-ﬂuorobenzy1)-5,6-dihydroxy—2—(1-methyl-l-pipexidin—l-ylethyl)pyrimidine—4—
carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(1-methyl-1-pyrrolidin-1-ylethyl)pyrimidine-4-
carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ 1-methyl-1-[methyl(pyridin-4-
ylmethyDaminojethyl } pyrimidine-4-carboxamide;

2-{1-{(dimethylamino)- 1 -methylethyl}-5,6-dihydroxy-N-{2-
{(methylthio)benzyllpyrimidine-4-carboxamide;

N1,N1-diethyl-N~2~-[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5,6-
dihydroxypyrimidin-2-yl)-1-methylethyljethanediamide;

2-{1-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-1-methylethyl]-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;
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N-(4-fluorobenzyl)-5,6-dihydroxy-2-(1-methyl-1-{[(1-methyl-1H-imidazol-2-
yDcarbonyl}amino }ethyl)pyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[1-methyl-1-(4-oxopiperidin-1-
yDethyllpyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ 1-methyl-1-[methyl(pyridin-2-
yimethyl)amino]ethyl }pyrimidine-4-carboxamide;

N-[1-(4-{[(4-fluorobenzyl)aminoJcarbonyl }-5,6-dihydroxypyrimidin-2-yl)-1- -
methylethyl]-4-methylmorpholine-2-carboxamide;

2-{1-[acetyl(methyl)amino]-1-methylethyl }-N—(4»ﬂuorobenzyl)—5,6-
dihydroxypyrimidine-4-carboxamide;

2—[i—(acetylamjno)—l-mcthyleﬁlyl]~N-(4-ﬂuorobenzyl)—5,6-dihydroxypyrimid1'ne—4—
carboxamide;

2-{1-[4-(dimethylamino)piperidin-1-yi}-1-methylethyl }-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

N-(2,3-dimethoxybenzyl)-2-[1-(dimethylamino)-1-methylethyl]-5,6-
dihydroxypyrimidine-4-carboxamide;

2-[4-(dimethylamino)tetrahydro-2H-pyran-4-yl]-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(7-methyl-7-azabicyclo[2.2.1Jhept-1-
yhpyrimidine-4-carboxamide;

2-(7-acetyl-7-azabicyclo[2.2.1}hept-1-yl)-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;
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2-(2-acetyl-2-azabicyclof2.1.1]hex-1-yl}-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(2-methyl-2-azabicyclo[2.1.1]hex-1- -
yDpyrimidine-4-carboxamide;

teﬂ—bﬁtyl (28 4R)-4-(benzyloxy)-2-(4-{ [(4—ﬂ1mrobedzyl)amino]carbonyl}-5,6-
dihydroxypyrimidin-2-yl)piperidine-1-carboxylate;

2-[(ZS,4R)-4—(benzyloxy)pipe1idin—2-yl]-N-(4—ﬂuorobenzyl)-5,6_
dihydroxypyrimidine-4-carboxamide; .

2-[(2S,4R)-4-(benzyloxy)-1-methylpiperidin-2-yl}-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{(2S,4R)-4-hydroxy-1-methylpiperidin-2-
yllpyrimidine-4-carboxamide;

2-{1-acetyi-4-(benzyloxy)piperidin-2-yl}-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

2-(1-ethyl-4-methylpiperazin-2-yl)}-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-

. carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{4-methyl-1-(pyrazin-2-ylcarbonyl)piperazin-2-
yllpyrimidine-4-carboxamide;

tert-butyl 3-(4-{[(4-fluorobenzyl)amino}carbonyl}-5,6-dihydroxypyrimidin-2-
yhthiomorpholine-4-carboxylate;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-thiomorpholin-3-ylpyrimidine-4-carboxamide;
N—(4-ﬂuorobenzyl)—S,6-dihydroxy—Z—(4—methylthiomorpﬂolin—3—yl)pyﬁnﬁdine-4—

carboxamide;
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N-(4-fluorobenzyl)-5,6-dihydroxy-2-[4-(pyridin-2-ylcarbonyl)thiomorpholin-3-
yllpyrimidine-4-carboxamide;

2-(4-acetylthiomorpholin-3-yl)-N- —(4—ﬂuorobenzyl)—5,6ﬁhydroxypyﬁxnidine—4—
carboxamide; )

tert-butyl 1-(4-{[(4-fluorobenzyl)aminolcarbonyl}-5,6-dihydroxypyrimidin-2-y1)-2-
methoxyethylcarbamate;

2-(1-(diméﬁlylgmino)-Z-methoxyethyl]-N-(4-ﬂuorobenzyl)—5,6-dihydroxypyrimidine—
4-carboxamide; .

2-{1-(acetylamino)-2-methoxyethyl}-N-(4-fluorcbenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide; .

2-(1-amino-2-methoxyethyl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ 2-methoxy-1-[(pyridin-2-
ylcarbonyl)amino}ethy! } pyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-2-{1-(formylamino)-2-methoxyethyl}-5,6-dihydroxypyrimidine-4-
carboxamide;

N-(4-fluorobenzyl)-5,6-diyydroxy-2-[2-methoxy-1-(methylamino)ethyl]pyrimidine-4-
carboxamide;

2-{1-Jacetyl(methyl)amino]-2-methoxyethyl }-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ 2-methoxy-1-{methyl(pyridin-2-
ylcarbonyl)aminoJethyl } pyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[(4R)-3-(pyridin-2-ylcarbonyl)-1,3-thiazolidin-4-

-yllpyrimidine-4-carboxamide;
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N-(4-fluorobenzyl)-5,6-dihydroxy-2-{(4R)-1,3-thiazolidin-4-yl]pyrimidine4-
carboxamide;

N-(4-fluorobenzyl)-5,6-dthydroxy-2-[(4R)-3-methyl-1,3-thiazolidin-4-yl]pytimidine-
4-carboxamide;

2-(3-acetyl-1,3-thiazolidin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide; )

N—(4—ﬂuorobenzyl)—5,6—dihydroxy—2—(3—methyl—1,3-thiazblidin-2—y1)pyrimidine—4-
carboxamide;

.N—(4-ﬂuorobenzyl)—5,6-dihydroxy—2—(1,2,4—tﬁmethylpipcrazin-2-yl)pyrimidihe-4~ ’

carboxamide;

2-{2,4-dimethyl-1-(pyrazin-2-ylcarbonyl)piperazin-2-yl]-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

2-(1-acetyl-2 4-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-
4-carboxamide;

tert-butyl 1-(4-{[(4-fluorobenzyl)amino]carbonyl}-5,6-dihydroxypyrimidin-2-yi)-2-
methoxy-1-methylethylcarbamate;

2-(1-amino-2-methoxy-1-methylethyl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-~
4-carboxamide;

2-{1-(acetylamino)-2-methoxy-1-methylethyl]-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

2-{1-(dimethylamino)-2-methoxy-1-methylethyl]-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;
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N-(4-fluorobenzyl)-5 ,6-dihydroxy—2—[2-methyl—1-(pyﬁdin—2—ylcarbonyl)pipexidin—2—
yllpyrimidine4-carboxamide; .
2-{1-{(2,4-dimethyl-1,3-thiazol-5-yl)carbonyl]-2-methylpiperidin-2-yl}-N-(4-
fluorobenzyl)-5,6-dihydroxypyrimidine-4-carboxamide;

2-[(28)-1-acetyl-2-methylpyrrolidin-2-yI]-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide;

and pharmaceutically .acceptable salts thereof.

Other embodiments of the present invention include the following:

(a) A pharmaceutical composition comprising a compound of
Formula (I) and a pharmaceutically acceptable carrier.

(b) A pharmaceutical composition which comprises the product
prepared by combining (e.g., mixing) an effective amount of a compound of Formula
() and a pharmaceutically acceptable carrier.

©) The pharmaceutical composition of (a) or (b), further
comprising a therapeutically effective amount of an HIV infection/AIDS treatment
agent selected from the group consisting of HIV/AIDS antiviral agents,
immunomodulators, and anti-infective agents.

(d  The pharmaceutical composition of (c), wherein the HIV
infection/AIDS treatment agent is an antiviral selected from the group consisting of
HIV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and
nucleoside HIV reverse transcriptase inhibitors.

() A combination useful for inhibiting HIV integrase, for treating
or preventing infection by HIV, or for preventing, treating or delaying the onset of
AIDS, which is a therapeutically effective amount of a compound of Formula (I) and a
therapeutically effective amount of an HIV infection/AIDS treatment agent selected
from the group consisting of HIV/AIDS antiviral agents, immunomodulators, and ‘
anti-infective agents.

03] The combination of (e), wherein the HIV infection/AIDS
treatment agent is an antiviral selected from the group consisting of HIV protease
inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV

.reverse transcriptase inhibitors.
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() A method of inhibiting HIV integrase in a subject in need

.thereof which comprises administering to the subject a therapeutically effective

amount of a compound of Formula ().

(h) A method of preventing or treating infection by HIV in a
subject in need thereof which comprises administering to the subject a therapeutically
effective amount of a compound of Formula (I). -

@) The method of (h), wherein the compound of Formula (I) is
administered in combination with a therapeutically effective amount of at least onie

" antiviral selected from the group consisting of HIV protease inhibitors, non-

nucleoside HIV reverse transcriptase inhib@tors, and nucleoside HIV revefse
transcriptase inhibitors. ' . .

_ @) A method of preventing, treating or delaying the onset of AIDS
in a subject in need thereof which comprises administering to the subject a
therapeutically effective amount of a corhpound of Formula (I).

(k)  The method of (j), wherein the compound is administered in
combination with a therapeutically effective amount of at least one antiviral selected
from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse
transcriptase inhibitors, and nucleoside HIV reverse transcriptase inhibitors

¢ A method of inhibiting HIV integrase in a subject in need
thereof which comprises administering to the subject the pharmaceutical composition
of (a), (b), (c) or (d) or the combination of (e) or (f).

(m) A method of preventing or treating infection by HIV in a
subject in need thereof which comprises administering to the subject the
pharmaceutical composition of (a), (b), (¢) or (d) or the combination of (€) or (f).

(@) A method of preventing, treating or delaying the onset of AIDS
in a subject in need thereof which comprises administering to the subject the
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (€) or (f)-

The present invention also includes a compound of the present
invention (i) for use in, (ii) for use as a medicament for, or (jii) for use in the
preparation of a medicament for: (a) inhibiting HIV protease, (b) preventing or
treating infection by HIV, or (c) preventing, treating or delaying the onset of AIDS.
In these uses, the compounds of the present invention can optionally be employed in
combination with one or more HIV/AIDS treatment agents selected from HIV/AIDS
antiviral agents, anti-infective agents, and immunomodulators.
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Additional embodiments of the invention include the pharmaceutical
compositions, wmﬁnaﬁons and methods set forth in (a)-(n) above and the uses set
forth in the preceding paragraph, wherein the compound of the present invention
employed therein is a compound of one of the embodiments, aspects, classes, sub-
classes, or features of the compounds described above. In all of these embodiments,
the compound may optionally be used in the form of a pharmaceutically acceptable
salt. .

As used herein, the term “C1-6 alkyl” (or “C1-Cg alkyl”) means linear
or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of °
the hexyl alkyl and pentyl alkyl isomers as well s n-, iso-, sec- and t-butyl, n- and
isopropyl, ethyl and methyl. “Cj.4 alkyl” means n-, iso-, sec- and t-butyl, n- and
isopropyl, ethyl and methyl. .

The term “CQ” as employed in expressions such as “C(-¢ alkyl” means
a direct covalént bond. - For example, when R1 in Compound I is -Cg-6 alkyl-O-Co-6
alkyl-RK, then R1 is -O-RK when both alkyl groups are Cg alkyl. Similarly, when an
integer defining the presence of a certain number of atoms in a group is equal to zero,
it means that the atoms adjacent thereto are connected directly by a bond. For

£ ~a
example, when R% is R® wherein p is an integer equal to zero, 1 or 2, then
f‘YQ
R4 has the following structure when p is zero: R

The term "-C1.6 alkyl-" refers to a Cj to Cg linear or branched alky]
group as just defined which is bivalent. It can alternatively be referred to as "C1-6
alkylene" or "Ci-6 alkanediyl". A class of alkylenes of particular interest with respect
to the invention is -(CH?2)1-6-, and sub-classes of particular interest include -(CH2)1-
4-, (CH2)1-3-, (CH2)1-2-, and -CH)-.

The term “C9.5 alkenyl” (or “C2-C5 alkenyl”) means linear or
branched chain alkenyl groups having from 2 to 5 carbon atoms and includes all of the
pentenyl isomers as well as 1-butenyl, 2-butenyl, 3-butenyl, isobutenyl, 1-propenyl, 2-
propenyl, and etheny! (or vinyl). Similar terms such as “C3.3 alkenyl” have an
analogous meaning.

The term "-C2_5 alkenyl-" refers to a C2 to C5 linear or branched
alkenyl group as just defined which is bivalent. It can alternatively be referred to as

“C2.5 alkenylene” or "C2.5 alkenediyl”.
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i The term “C2-5 alkynyl” (or “C2-Cs alkynyl”) means linear or
branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the
pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyl, 2-propynyl,
and ethynyl-(or acetylényl). Similar terms such as “C2-3 alkynyl” have an analogous
meaning. .
The term "-C2-5 alkynyl-" refers to a C2 to Cs linear or branched
alkenyl group as just defined which is bivalent. It can alternatively be referred to as
"C2-5 alkynylene" ar "C2-5 alkynediyl". .

The term “C3_g cycloalkyl” (or “C3-Cg cycloalkyl™) means a cyclic
ring of an alkane having three to eight total carbon atoms (i.e., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl). The terms “C3-7
cycloalkyl”, “C3-¢ cycloalkyl”, “C5-7 cycloalkyl” and the like have analogous

meanings.

The term “C3.7 azacycloalkyl” (or “C3-C7 azacycloalkyl”) means a
saturated cyclic ring consisting of one nitrogen and from three to seven carbon atoms
(i.e., azetidinyl, pyrrolidinyl, piperidinyl, or azepanyl). .

The term “halogen” (or “halo™) refers to fluorine, chlorine, bromine
and iodine (alternatively referred to as fluoro, chloro, bromo, and iodo).

The term “C1-¢ haloalkyl” (which may alternatively be referred to as
“C1-Cg haloalkyl” or “halogenated C1-Cg alkyl”) means a Cj to Cg linear or
branched alkyl group as defined above with one or more halogen substituents. The
term “Cj-4 haloalkyl” has an analogous meaning. The term “Cj_g fluoroalkyl” has
an analogous meaning except that the halogen substituents are restricted to flnoro.
Suitable fluoroalkyls include the series (CH2)04CF3 (i.e., trifluoromethyl, 2,2,2-
trifluoroethyl, 3,3,3-trifluoro-n-propyl, etc.).

The term “carbocycle™ (and variations thereof such as “carbocyclic” or
“carbocyclyl”) as used herein refers to (i) a C3 to Cg monocyclic, saturated or
unsaturated ring, (ii) 2 C7 to C12 bicyclic ring system, or (jii) a C11 to Cig tricyclic
ting system, wherein each ring in (ii) or (iii) is independent of or fused to the other
ring or rings and each ring is saturated or unsaturated. The carbocycle may be
attached to the rest of the molecule at any carbon atom which results in a stable
compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the
term “fused bicyclic carbocycle” generally refers to a C7 to Cyg bicyclic ring system

in which each ring is saturated or unsaturated and two adjacent carbon atoms are
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shared by each of the rings in the ring system. Fused tricyclic carbocycles have an
analogous meaning. A subset of the fused bicyclic carbocycles are those bicyclic
carbocycles in which one ring is a benzene ring and the other ring is saturated or
unsaturated, with attachment via any carbon atom that results in a stable compound.
Representative examples of this subset include the following:

sofosteste:]

The term "aryl" refers to aromatic mono- and poly-carbocyclic ring
systems, wherein the individual carbocyclic rings in the polyring systems are fused or
attached to each other viaa single bond. Suitable aryl groups include phenyl,
naphthyl, and biphenylenyl. .

The term “heterocycle” (and variations thereof such as “heterocyclic”
or “heterocyclyl™) broadly refers to (i) a 4- to 8-membered, saturated or unsaturated
monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (jii) an 11 to 16-
membered tricyclic ring system; wherein each ring in (ii) or (iii) is independent of or
fused to, or bridged with, or spiro to the other ring or rings and each ring is saturated
or unsaturated, and the monocyclic ring, bicyclic ring system, or tricyclic ring system
contains one or more heteroatoms (e.g., from 1 to 6 heteroatoms, or from 1 to 4
heteroatoms) selected from N, O and S and a balance of carbon atoms (the monocylic
ring typically contains at least one carbon atom and the ring systems typically contain
at least two carbon atoms); and wherein any one or more of the nitrogen and sulfur
heteroatoms is optionally be oxidized, and any one or more of the nitrogen
heteroatoms is optionally quaternized. The heterocyclic ring may be attached at any
beteroatom or carbon atom, provided that attachment results in the creation of a stable
structure. ‘'When the heterocyclic ring has substituents, it is understood that the
substituents may be attached to any atom in the ring, whether a heteroatom or a
carbon atom, provided that a stable chemical structure results.

Saturated heterocyclics form a subset of the heterocycles; i.e., the term

“saturated heterocyclic” generally refers to a heteracycle as defined above in which
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the entire ring system (whether mono- or poly-cyclic) is saturated. The term
"saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocyclic ring
which consists of carbon atoms and one or more heteroatoms selected from N, O and
S. Representative examples include piperidinyl, piperazinyl, azepanyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl,

thiomorpholinyl, thiazolidinyl, 1s0tlnazo11dmyl and tetmhydrofuryl (or.
tetrahydrofuranyl).

: ) Heteroaromatlcs form another subset of the heterocycles; i.e., the term
"heteroaromatic” (altematlvely “heteroaryl”™) generally refers to a heterocycle as
defined above in which the entire ring system (whether mono- or poly-cyclic) is an

" aromatic.ring system. The term “heteroaromatic ring” refers a 5- or 6-membered
_ monocyclic aromatic ring which consists of carbon atoms and one or more

heteroatoms selected from N, O and S. Representative examples of heteroaromatic
rings include pyridyl, pyrrolyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl (or
thiophenyl), thiazolyl, furanyl, imidazolyl, pyrazolyl, trtazolyl, tetmzoli'l, oxazolyl,
isooxazolyl, oxadiazalyl, thiazolyl, isothiazolyl and thiadiazolyl.

Representative examples of bicyclic heterocycles include
benzotnazolyl indolyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, quinoxalinyi,
quinazolinyl, cinnolinyl, chromanyl, isochromanyl, tetrahydroquinolinyl, quinolinyl,
tetrahydroisoquinolinyl, isoquinolinyl, 2,3-dihydrobenzofuranyl, 7-

) .
azabicyclo[2.2.1]heptyl (e.g., H ), 1,4-dioxa-8-azaspirof4.5]decyl (e.g.,

X O O
o ) azabicyclo[2.1.1}hexyl, (e.g., N%), 2,3-dihydrobenzo-
) O o
1,4-dioxinyl (i.e., (:[OJ), and benzo-1,3-dioxolyl (i.c., (>:0> ) In certain
Q

contexts herein, Cl:0) is alternatively referred to as pheny] having as a substituent
methylenedioxy attached to two adjacent carbon atoms.

Representative examples of tricyclic heterocycles inciude
phenothiazinyl, carbazolyl, beta-carbolinyl, tetrahydro-beta-carbolinyl, acridinyl,
phenazinyl, and phenoxazinyl.
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Unless expressly stated to the contrary, an “unsaturated” ring is a

partially or fully unsaturated ring. For example, an “unsaturated monocyclic Cg

carbocycle” refers to cyclohexene, cyciohexadiene, and benzene.

Unless expressly stated to the contrary, all ranges cited herein ate
inclusive. For example, a heterocycle described as containing from "1 to 4
heteroatoms™ means the heterocycle can contain 1, 2, 3 or 4 heteroatoms.

‘When any variablé (e.g., R3, Rb, Rc; RK, etc.) occurs more than one

" time in any constituent or in Formula I or in any other formula depicting and

describing compounds of the invention, its definition on each occurrence is
independeni of its definition at every other occurrence. Also, combinations of
substituents and/or variables are permissible only if such combinations result in stable
compounds. -
The term "substituted" (e.g., as in “aryl which is optionally substituted
with one or more substituents ...”) includes mono- and poly-substitution by a named
substituent to the extent such single and multiple substitution (including multiple
substitution at the same site) is chemically allowed.

Substituted ring systems, which systems are themselves substituents
bonded to a non-substituent atom, include, but are not limited to, moieties in which
the atom bearing the ring substituent and the atom bonded to the non-substitutent
atom are the same. For example, the substituent represented by

H2N: }a

is a substituted cyclopropyl ring, wherein the cyclopropyl ring substituent is an amino
group.

The compounds of the present invention may have asymmetric centers
and may occur, except when specifically noted, as mixtures of stereoisomers or as
individual diastereomers, or enantiomers, with all isomeric forms being included in
the present invention.

The dihydroxypyrimidine compounds of the present invention (i.c.,
compounds of Formula I wherein R2 = H) may also occur as tautomers thereof.
Tautomers include, but are not limited to:
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It is understood-that the present invention includes all tautomers of the dihydroxy

compounds embraced by Formula I, both singly and in mixtures.

The compounds of the present inventions are useful in the inhibition of
HIV integrase, the prevention or treatment of infection by human immunodeficiency
virus (HIV) and the prevention, treatment or the delay in the onset of consequent
pathological conditions such as AIDS. Preventing AIDS, treating AIDS, delaying the
onset of AIDS, or preventing or treating infection by HIV is defined as including, but
not limited to, treatment of a wide range of states of HIV inf'ection: AIDS, ARC
(AIDS related complex), both symptomatic and asymptomatic, and actual or potential
exposure to HIV. For example, the compounds of this invention are useful in treating
infection by HIV after suspected past exposure to HIV by such means as blood
transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to
patient blood during surgery.

The compounds of this invention are useful in the preparation and
execution of screening assays for antiviral compounds. For example, the compounds
of this invention are useful for isolating enzyme mutants, which are excellent
screening tools for more powerful antiviral compounds. Furthermore, the compounds
of this invention are useful in establishing or determining the binding site of other
antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of
this invention are cormercial products to be sold for these purposes.

Compounds representative of the present invention have been tested
for inhibition in an assay for the strand transfer activity of integrase. The assay is
conducted in accordance with Wolfe, A.L. et al., J. Virol. 1996, 70: 1424-1432, for
recombinant integrase, except that: (i) the assay uses preassembled integrase strand
transfer complexes; (ii) the strand transfer reaction is performed in the presence of
inhibitor in 2.5 mM MgCl; using 0.5 to 5 nM of a 3’ FITC labeled target DNA
substrate as described in WO 02/30930, the disclosure of which is hereby
incorporated by reference, and (jii) strand transfer products are detected using an
alkaline phosphatase conjugated anti-FITC antibody and a chemiluminescent alkaline
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phosphatase substrate. Representative compounds (e.g., the compounds set forth in
Tables 1-25 below) tested in the integrase assay demonstrated IC50’s of about 5
micromolar or less.

Further description on conducting the assay using preassembled
complexes is found in Hazuda et al., J. Virol. 1997, 71: 7005-7011; Hazuda et al.,
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et al., Science 2000, 287:
646-650.

Certain compounds representative of the present invention have also
been tested in an assay for inhibition of acute HIV infection of T-lymphoid cells,
conducted in accordance with Vacca, J.P. et al,, Proc. Natl. Acad. Sci. USA 1994, 91:
4096. These compounds demonstrated IC95’s of about 10 micromolar or less.

The compounds of the present invention may be administered in the
form of pharmacentically acceptable salts. The term "pharmaceutically acceptable
salt” refers to a salt which possesses the effectiveness of the parent compound and
which is not biologically or otherwise undesirable (e.g., is neither toxic nor otherwise

. deleterious to the recipient thereof). Suitable salts include acid addition saits which

may, for example, be formed by mixing a solution of the compound of the present
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric
acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof can include alléali metal salts (e.g., sodium or potassium salts),
alkaline earth metal salts (e.g., calcium or magnesium salts), and salts formed with
suitable organic ligands such as quatemary ammonium salts. Also, in the case of an
acid (-COOH) or alcohol group being present, pharmaceutically acceptable esters can
be employed to modify the solubility or hydrolysis characteristics of the compound.

For the purpose of preventing or treating HIV infection or preventing,
treating or delaying the onset of AIDS, the compounds of the present invention may
be administered orally, parenterally (including subcutaneous injections, intravenous,
intramuscular, intrasternal injection or infusion techniques), by inhalation spray, or
rectally, in the form of a unit dosage of a pharmaceutical composition containing a
therapeutically effective amount of the compound and conventional non-toxic
pharmaceutically-acceptable carriers, adjuvants and vehicles.

The term “administration" and variants thereof (e.g., "administering” a
compound) in reference to a compound of the invention mean providing the

-compound or a prodrug of the compound to the individual in need of treatment.
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‘When a compound of the invention or a prodrug thereof is provided in combination
with one or more other active agents (e.g., antiviral agents useful for treating HIV
infection or AIDS), “administration” and its variants are each understood to include
concurrent and sequential provision of the compound or prodrug and other agents,

As used herein, the term "composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well as any
pfoduct which results, directly or indirectly, from combining the specified ingredients
in the specified amounts. )

By “pharmaceutically acceptable™ is meant that the ingredients of the
pharmaceutical compbsitiqn must be compatible with each other and not deleterious
to the recipient thereof. .

The term “subject” (alternatively referred to herein as "patient") as used
herein refers to an animal, preferably 2 mammal, most preferably a human, who has '
been the object of treatment, observation or experiment.

. The term "therapeutically effective amount" as used herein means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue, system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes alleviation
of the symptoms of the disease being treated. When the active compound (i.e., active
ingredient) is administered as the salt, references to the amount of active ingredient
are to the free acid or free base form of the compound.

The pharmaceutical compositions may be in the form of orally-
administrable suspensions or tablets or capsules, nasal sprays, sterile injectible
preparations, for example, as sterile injectible aqueous or oleagenous suspensions or
suppositories. These compesitions can be prepared by methods and contain
excipients which are well known in the art. Suitable methods and ingredients are
described in Remington's Phanmaceutical Sciences, 18" edition, edited by A. R.
Gennaro, Mack Publishing Co., 1990, which is herein incorporated by reference in its
entirety.

The compounds of this invention can be administered orally in a
dosage range of 0.001 to 1000 mg/kg of mammal {e.g., human) body weight in
divided doses. One preferred dosage range is 0.01 to 500 mg/kg body weight orally in
divided doses. Another preferred dosage range is 0.1 to 100 mg/kg body weight orally
in divided doses. For oral administration, the compositions can be provided in the
form of tablets or capsules containing 1.0 to 500 milligraras of the active ingredient,
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particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500
milligrams of the active ingredient for the symptomatic adjustment of the dosage to
the patient to be treated. The specific dose level and frequency of dosage for any
particular patient may be varied and will depend upon a variety of factors including
the activity of the specific compound employed, the metabolic stability and length of
action of that compound, the age, body weight, general health, sex, diet, mode and
time of administration, rate of éxcretion, drug combination, the severity of the
particular condition, and the host undergoing therapy.

As noted above, the present invention is also directed to use of the HIV
integﬁse inhibitor compounds of the present invention with one or more agents useful
in the treatment of HIV infection or AIDS. For example, the compounds of this
invention may be effectively administered, whether at periods of pre-exposure and/or
post-exposure, in combination with effective amounts of one or more of the
HIV/AIDS antivirals, imunomodulators, antiinfectives, or vaccines useful for treating
HIV infection or AIDS. Suitable antiviral agents include those listed in the following

. Table:
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ANTIVIRALS
Drug Name Manufacturer Indication (Activi
(Tradename and/or
Location)
abacavir Glaxo Welcome HIV infection, AIDS, ARC
GW 1592 (ZIAGEN®) (mRTI)
1592U89
abacavir + lamivudine + GlaxoSmjthKline HIV infection, AIDS, ARC
zidovudine {TRIZIVIR®) -  (@nRTI
acemannan Carrington Labs ARC
. (Irving, TX)
ACH 126443 Achillion Pharm. HIV infections, AIDS, AR
: (nucleoside reverse :
transcriptase inhibitor)
acyclovir Burroughs Wellcome HIV infection, AIDS, ARC,
in combination with AZT
AD-439 Tanox Biosystems HIV infection, AIDS, ARC
AD-519 Tanox Biosystems HIV infection, AIDS, ARC
adefovir dipivoxil Gilead HIV infection, AIDS, ARC
GS 840 RTH
AL-721 Ethigen ARC, PGL, HIV positive,
(Los Angeles, CA) AIDS
alpha interferon Glaxo Wellcome Kaposi's sarcoma, HIV, in
combination w/Retrovir
AMD3100 AnorMed HIV infection, AIDS,
ARC
(CXCR4 antagonist)
amprenavir Glaxo Wellcome HIV infection, AIDS,
141 W94 (AGENERASE®) ARC (PI)
GW 141
VX478 (Vertex)
ansamycin Adria Laboratories ARC
M 427 (Dublin, OH)
Erbamont
(Stamford, CT) )
antibody which neutralizes Advanced Biotherapy AIDS, ARC
pH labile alpha aberrant ~ Concepts (Rockville,
Interferon MD)
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AR177
atazanavir (BMS 232632)

beta-fluoro-ddA

BMS-232623
(CGP-73547) - .

BMS-234475
(CGP-61755)

capravirine
(AG-1549, S-1153)

CI-1012

cidofovir

curdlan sulfate

cytomegalovirus immune
globin

cytovene
ganciclovir
delavirdine

dextran Sulfate

ddC
(zalcitabine,
dideoxycytidine)

ddt

Dideoxyinosine

DPC 681 & DPC 684
DPC 961 & DPC 083

emvirine

Aronex Pharm )
Bristol-Myers-Squibb
(ZRIVADA®)

Nat'l Cancer Institute

Bristol-Myers Squibb/
Novartis

Bristol-Myers Squibb/
Novartis

Pfizer

Wamer-Lambert

Gilead Science

AJI Pharma USA
Medlmmune

Syntex

Pharmacia-Upjohn
(RESCRIPTOR®)

Ueno Fine Chem. Ind.
Ltd. (Osaka, Japan)

Hoffman-La Roche
(HIVID®)

Bristol-Myers Squibb
(VIDEX®)

DuPont

DuPont

Triangle Pharmaceuticals

(COACTINON®)
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HIV infection, AIDS, ARC
HIV infection, AIDS, ARC
D

ATDS-associated diseases
HIV infection, AIDS,
ARC (PD)

HIV infection, AIDS,
ARC (PI)

HIV infection, AIDS,
ARC (nnRTI)

HIV-1 infection

CMV retinitis, herpes,
papillomavirus

HIV infection

CMV retinitis

sight threatening CMV
peripheral CMV

retinitis

HIV infection, AIDS,
ARC (nnRTY)

AIDS, ARC, HIV

positive asymptomatic
HIV infection, AIDS, ARC
(nRTD)

HIV infection, AIDS, ARC;
combination with AZT/d4T
(nRTD)

HIV infection, AIDS, ARC
(PD

HIV infection AIDS, ARC
(mnRTRI)

HIV infection, AIDS, ARC
(non-nucleoside reverse
transcriptase inhibitor)
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cfavirenz
(DMP 266)

famciclovir

emtricitabine
FIC

emvirine

HBY097

hypericin

recombinant human
interferon beta

interferon alfa-n3

indinavir

ISIS 2922
JE2147/AG1776

KNI-272
Jamivudine, 3TC
lobucavir

Jopinavir (ABT-378)

lopinavir + ritonavir
(ABT-378/1)

Elan Corp, PLC
(Gainesville, GA)

DuPont
(SUSTIVA®)
Merck (STOCRIN®)

Smith Kline

Triangle Pharmaceuticals

(COVIRACIL®)
Emory University

Triangle Pharmaceuticals

(COACTINON®)

Hoechst Marion Roussel

VIMRx Pharm.

Triton Biosciences
(Almeda, CA)

Interferon Sciences
Merck (CRIXIVAN®)

ISIS Pharmaceuticals
Agouron

Nat'l Cancer Institute
Glaxo Wellcome
(EPIVIR®)

Bristol-Myers Squibb
Abbott

Abbott (KALETRA®)
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HIV infection

HIV infection, AIDS,

ARC (nnRTIY)

herpes zoster, herpes
simplex

HIV infection, AIDS, ARC
(nRTD)

HIV infection, AIDS, ARC
{non-nucleoside reverse
transcriptase inhibitor)
HIV infection, AIDS, ARC
(anRTD

HIV infection, AIDS, ARC
AIDS, Kaposi's sarcoma,
ARC

ARC, AIDS

HIV infection, AIDS, ARC,
asymptomatic HIV positive,
also in combination with
AZT/ddl/ddC

D

CMYV retinitis

HIV infection, AIDS, ARC
®D ’

HIV-assoc. diseases

HIV infection, AIDS,
ARG ; also with AZT
(nRTD

CMYV infection

HIV infection, AIDS, ARC
(FD

HIV infection, AIDS, ARC
®D :
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maozenavir
{DMP-450)

nelfinavir

nevirapine

novapren
pentafusaide

. T20
peptide T
octapeptide
sequence
PRO 542

PRO 140

trisodium

phosphonoformate

PNU-140690

probucol
RBC-CD4

ritonavir
(ABT-538)
saquinavir

stavudine; d47T

didehydrodeoxy- -

thymidine
T-1249

TAK-779

AVID (Camden, NJ)

Agouron
(VIRACEPT®)
Boeheringer
Ingleheim
(VIRAMUNE®)
Novaferon Labs, Inc.
{Akron, OH)
Trimeris

Peninsula Labs
(Belmont, CA)

Progenics

Progenics

Astra Pharm. Products,

Inc
Pharmacia Upjohn

Vyrex
Sheffield Med. Tech
(Houston TX)

Abbott
(RITONAVIR®)

Hoffmann-LaRoche
(FORTOVASE®)

Bristol-Myers Squibb
(ZERIT®)

Trimeris

Takeda
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HIV infection, AIDS, ARC
@D

HIV infection, AIDS,

ARC (PD)

HIV infection, AIDS,
ARC (nnRTI)

" HIV inhibitor

HIV infection, AIDS, ARC
(fusion inhibitor)

AIDS

HIV infection, AIDS, ARC
(attachment inhibitor)

HIV infection, AIDS, ARC
(CCRS5 co-receptor inhibitor)
CMV reiinitis, HIV infection,
other CMV infections

HIV infection, AIDS, ARC
(FD)

HIV infection, AIDS

HIV infection, AIDS,
ARC

HIV infection, AIDS,
ARC (PD)

HIV mfection, AIDS,
ARC(PD

HIV infection, AIDS, ARC
(mRTD

HIV infection, AIDS, ARC
(fusion inhibitor)

HIV infection, AIDS, ARC
(injectable CCRS receptor
antagonist)
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tenofovir . Gilead (ViREAD@) HIV infection, AIDS, ARC

‘ (nRTD)

tipranavir (PNU-140690)  Boehringer Ingelheim HIV infection, AIDS, ARC

) . (PD

TMC-120 & TMC-125 Tibotec ’ HIV infections, AIDS, ARC
(mRTI)

TMC-126 Tibotec HIV infection, AIDS, ARC
®D

valaciclovir Glaxo Wellcome genital HSV & CMV -

- infections

virazole Viratek/ICN-(Costa _ asymptomatic HIV positive,

ribavirin Mesa, CA) LAS, ARC

zidovudine; AZT Glaxo Wellcome HIV infection, AIDS, ARC,

(RETROVIR®) Kaposi's sarcoma in

combination with other
therapies (nRTT)

PI = protease inhibitor
nnRTI = non-nucleoside reverse transcriptase inhibitor
nRTI = nucleoside reverse transcriptase inhibitor

A compound of the present invention can also be administered in
combination with another HIV integrase inhibitor such as a compound described in
WO 99/62513,WO0 99/62520, or WO 99/62897. A compound of the present
invention can also be administered in combination with a CCRS receptor antagonist,
such as a compound described in WO 99/04794, WO 99/09984, WO 99/38514,

WO 00/59497, WO 00/59498, WO 00/59502, WO 00/59503, WO 00/76511,

WO 00/76512, WO 00/76513, WO 00/76514 , WO 00/76792, or WO 00/76793. The
compounds of this invention may be effectively administered, whether at periods of
pre-exposure and/or post-exposure, in combination with effective amounts of one or
more HIV/AIDS antivirals, immunomodulators, antiinfectives, or vaccines useful for
treating HIV infection or AIDS disclosed in the Table in WO 01/38332, which is
herein incorporated by reference in its entirety.

It will be understood that the scope of combinations of the compounds
of this invention with HIV/AIDS antivirals, immunomodulators, anti-infectives or
vaccines is not limited to the list in the above-referenced Table in WO 01/38332, but

.includes in principle any combination with any pharmaceutical composition useful for
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the treatment of AIDS. The HIV/AIDS antivirals and other agents will typically be
employed in these combinations in their conventional dosage ranges and regimens as
reported in the art, including the dosages described in the Physicians’ Desk Reference
54"_‘ edition, Medical Economics Company, 2000. The dosage ranges for a compound
of the invention in these combinations are the same as those set forth above.
Abbreviations used in the instant specification, particularly the

Schemes and Examples, include the following: '

AIDS = acquired immunodeficiency syndrome

ARC = AIDS related complex :

“BOC or Boc = t-butyloxycarbonyl

Bn = benzyl

Bz = benzoyl

CBZ or Cbz = carbobenzoxy (alternatively, benzyloxycarbonyl)

DMAD = dimethylacetylenedicarboxylate

DMF = N,N-dimethylformamide

Et = ethyl

FIA-MS = flow injection analysis mass spectrometry

HIV = human immunodeficiency virus
HPLC = high performance liquid chromatography
Me = methyl
NMP = N-methyl pyrrolidinone
" NMR = puclear magnetic resonance
Ph = phenyl
TFA = trifluoroacetic acid
THF = tetrahydrofuran
The compounds of the present invention can be readily prepared
according to the following reaction schemes and examples, or modifications thereof,
using readily available starting materials and reagents. In these reactions, it is also
possible to make use of variants which are themselves known to those of ordinary
skill in this art, but are not mentioned in greater detail. Furthermore, other methods
for preparing compounds of the invention will be readily apparent to the person of
ordinary skill in the art in light of the following reaction schemes and examples.
Unless otherwise indicated, all variables are as defined above.
The compounds of the present invention can be prepared by coupling

- suitable alkyl 2-substituted-5,6 dihydroxypyrimidine-4-carboxylates (or the
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corresponding carboxylic acids or acid derivatives such as acid halides) with the
appropriate amines, as represented by General Scheme below. In the scheme, P1 and
P2 are H or protective groups, typically esters (e.g., benzoate or pivalate) that are

. normally removed under the conditions employed to convert the -COORA ester to the

amide. The ester protective groups are typically used to purify the 2-substituted-5,6
dihydroxypyrimidine-4-carboxylates after their synthesis when the unprotected
product cannot be crystallized from the reaction crude and/or for synthetic reasons.

General Scheme
OH
OH
couple i/ I E‘s
. N.
pl=pZH RN R
o !
Compound I
opP?
R3 N7 op!
HN_ 4t
11 R g )%N OR?
12 O OH
OH
N -~ I R3
P! and/or P? = \
’ s N.
RA = H or lower alkyl protective group 1. couple F{1/l\N R
(e.g., methyl) —_— o *
2. deprotect
Compound I

Methods for coupling carboxylic acid derivatives with amines to form
carboxamides are well known in the art. Suitable methods are described, for example,
in Jerry March, Advanced Organic Chemistry, 3rd edition, John Wiley & Sons, 1985,
Pp- 370-376. Amines of formuia 1-1 can be prepared using the methods described in
Richard Larock, Comprehensive Organic Transformations, VCH Publishers Inc, 1989,
PP 385-438, or routine variations thereof. Methyl-2-sustituted-5,6-
dihydroxypyrimidine-4-carboxylate of formula 1-2 can be prepared using methods
described in Culbertson et al., J Heterocycl. Chem. 1979, 16 (7): 1423-24. The
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procedures and schemes below illustrate and expand upon the chemistry portrayed in
the General Scheme.

Scheme A depicts the synthesis of 2-substituted-5,6-
dihydroxypyrimidine-4-carboxamide (2-3). The methyl-5,6-dihydroxypyrimidine-4-

- carboxylate 2-2 can be obtained by reacting the appropriate amidoxime 2-1 with

dimethylacetylenedicarboxylate, followed by cyclization at high temperature in
appropriate solvent. The methyl ester 2-2 can be reacted with the amine in solvents
like DMF, methanol, ethanol, toluene, NMP, at the appropriate temperature to give
the final compound 2-3. Amidoximes 2-1 can be prepared from the corresponding
nitriles by chemistry described herein (see Example 5, Step 4 or Example 6, Step 1). .
Nitriles can be prepared from carboxylic acids by various procedures, including, for
example, conversion to carboxamides by the procedure of Pozdnev, Tetrahedron Lett.
1989, 30: 5193), and dehydration by the procedure of Waldmann, Tetrahedron 1994, ]
50: 11865) (see Example 5, Step 3). Compound 2-2 can be recovered by precipitation
and filtration from the cooled reaction mixture. Scheme A is exemplified in Example
1 below.

SCHEME A:

OH 133
_OH
N 1) DMAD HN.

N/ OH 4 *
I |
1)\ 1 )% OCH3
R NH o heating; B~ N
solvent o .

heating;

2-1 2-2 solvent
OH

N " I Ra
i/
81 *\N N\R4
23 O

Part 1 of Scheme B depicts a general synthesis of compounds bearing a

nucleophilic group (e.g., an amine) in the 2-substituent. After bromination of a
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-CH?2Br (or ~CH2Cl) group using standard chemistry, the bromo (or chloro) derivative
3-1 can be treated with a nucleophile ("Nu"; e.g., an amine, thiol, or alcoholate) and,
without isolation of the nucleophile-substituted ester intermediate 3-2, then with the
amine 1-1 to give the final product 3-3. Part 1 of Scheme B is exemplified in

5  Example 2 below. Part 2 of Scheme B shows a variation of Part 1, wherein the site of
nucleophilic substitution is -CHBr- (or -CHCI-). Scheme B, Part 2 is exemplified in
Example 3 below. '

Scheme B

10 Partl
opP? . ) ‘
N7 OoP!
[ ‘Nu 32
NS 0 =
X o) 1'23
- 31 HN

~r* 1-1
@ = carbocycle, heterocycle, OH
or alkyi N7 OH 4
P!, P? = H or protective group ~ [ ¢
X =ClorBr N N‘F{4
Nu = nucleophile _ 0o
R" = H or alkyl Nu
33
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Part2

P, P2 = H or protective group
X=ClorBr :
Nu = nucleophile

Scheme C shows a method for preparing compounds of the present
invention that contain an alkylated aliphatic amine in the substituent at the 2 position.
5  Nitrogen alkylation is achieved via a reductive amination. There are two equivalent

synthetic strategies within the scope of Scheme C: reductive alkylation on the
pyrimidine methyl ester followed by synthesis of the carboxamide or, alternatively,
synthesis of the carboxamide followed by reductive amination. A deprotection step
can be employed as neeeded. Example 4 below illustrates the application of Scheme

10 C for preparing a compound with an acyclic aliphatic amine in the 2-position, wherein -
the CBZ-protected pyrimidine derivative was converted to the corresponding benzylic
amide. Example 5 below describes the preparation of a compound with a cyclic amne
in the 2 position in which Scheme C was used in the final two steps. Example 6
below illustrates the application of Scheme C to the preparation of a compound with a

15  pymolidine in the 2-position. Example 7 describes the alkylation of a compound with
a piperazine in the 2-position.
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Scheme C
orP?
" R® opP
opP th‘\ . N < I ?
OCH3 a \N N\R4
\ o
1
H 42
= a heterocycle in which a
basic amine with 1 or 2H’s
o H  ispartof or attached to the . O
/u\ ring; or an alkyl lf‘eubstiu.uted /(L )
with a basic amine with
RP Rd 1or2H's . R° R
P!, P* = H or protective group
| _RP, R =H, alkyl, or aryl B
¥
OH
opP? [~ OH 3
NZ OF' HN. g N~ l ?
] R \N N\ 4
o — Gyt
ORR! 5
RP /k R 4-3 R )\ Rq a4

Scheme D presents an alterative approach to the preparation of
5 compounds bearing a cyclic aliphatic tertiary amine as 2-substituents of the
pyrimidine core, wherein the alkylation of the secondary amine with an alky] halide is
followed by synthesis of the benzylic amide with concomitant deprotection of the
benzoate ester. Scheme D is exemplified in Example 8 below.
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Scheme D

1) alky! halide
2) 533
HN

opP?
1
N l opP o
Gy ™y
\ o
|
H 5-1

is as defined in : | 'L ‘
Scheme C a N ~R*
A : J <

P!, P2 = H or protective group

“Scheme E shows the preparation of compounds of the present invention of
5  formula 6-2 by reaction of aldehydes or ketones 6-1 with suitable amines under
reductive alkylation conditions. Scheme E is exemplified in Example 9 below.
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Scheme E

OH OH

N ﬁs

\N N‘R”'
9]
w _RY
R N

éx 6-2

@ = absent, alkyl, or aryl

PL.P?=Hor protective group
R" = H, alkyl, or aryl
R*=H, alkyl, or aryl
RY = alkyl or aryl
or R*and RY together with the N
to which they are attached
form an N-containing heterocycle

. Scheme F shows a procedure for preparing compounds of the present

5  invention which are unsubstituted in the 2 position. The pyrimidine monocarboxylic
acid 7-1 can be decarboxylated in acid solution to the 2-unsubstitued pyrimidine 7-2,
which can be further elaborated to the amide 7-3. Scheme F is exemplifed in
Example 10 below.
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Scheme F

Synthesis of compounds of general formula 8-3 can be achieved as
5  depicted in Scheme G. The synthetic strategy is based on the reaction of a pyrimidine
bearing an aminoaromatic system in the 2 position (8-1) with an isocyanate in the
presence of a base and the resulting urea 8-2 can then be converted into the final
amide 8-3. Scheme G is exemplifed in Example 11 below.
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Scheme G
oP?
: op’
N* '
R*—NCO
@y
o}
H
. 8-1
is as defined In Scheme C
H ?s
R* = alkyl, aryl, or heteroaryl _ HN- 4
OH
N oH
1
N Mot
A 0
OA NH
IIR" 8-3

The preparation of compounds that feature a carboxamide at the 2
5  position of the pyrimidine core can be achieved as shown in Scheme H. Reaction of
4-ethyl-2-methyl-5,6-dihydroxypyrimidine-2.4-dicarboxylate (9-1) with a suitable
amine affords regioselectively the 4-carboxamiide (9-2), which can subsequently be
converted into the 2 4-dicarboxamide derivative (9-3) by further reaction with an
amine. Scheme H is exemplifed in Exarmple 12 below.
10
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Scheme H
OP?
op! ﬁa OH oﬁ
N* HN. 4 » 3
| R* - N7 R?.
EtO. X OCH l 1
N 3 EtOW‘/‘\N N\R4
0]
o O ) O
9-1 9-2
g
|
HNo 4
OH R
OH
1
R4'/N\U/l§N N\H4
O - Q0
9-3

Compounds of the present invention with general formula 10-3
5 containing an acylated nitrogen or sulfonylated nitrogen in the substituent at the 2-
position, can be prepared following Scheme I. Acylation or sulfonylation of the
nitrogen in the 2-substituent of the pyrimidine core provides compound 10-2, which
can be elaborated into the final amide 10-3. Scheme I is exemplified in Examples 13
and 14 below.
10
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Scheme 1
: oP?
acylation or 1
sulfonylauon N7 ' oP
|
. X o
LA
10-1 )~ R ’ 10-2
is as defined in Scheme G ' R®
’ .| HNL R*
i \
X=CorS
n=1ifXisC
n=2ifXis S
R* = alkyl, aryl, or heferoaryi OH OH
L _ NP , R
' |
Y
N Nepe
! O
X
O "R

10-3

Compounds of the present invention bearing an alkoxy substituent on
5  the 6 position of the pyrimidine core can be synthesized as shown in Scheme J. The
synthetic pathway is based on the reaction of pyrimidine 11-1, suitably protected on
the 5-hydroxyl group, with an alkylating agent (such as an halide or a sulphate).
Intermediate 11-2 can be further elaborated into the amide 11-3 following the usual
chemistry. Scheme J is exemplified in Example 15 below.
10
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Scheme J
R o
NZ oP'
R1/'%N | OCH,
) O
131 ‘ 13-2
R? = (un)substituted alky! p" 4
P'= benzyl or pivalate HN. g
Y = halogen R
~o
OH
N7 | Rr®
NS
A -
0]
13-3

Compounds of the present invention with general formula 14-1
5  containing a tertiary amine at the 2-position of the pyrimimidine core can be prepared
according to general procedure describe in scheme K. The N,N dimethy! amine
present at the two position of C-4 can be replace with another amine by mixing and
heating the substrate and regent in appropriate solvent to afford the desired product
14-1. Scheme K is exemplified in Example 16 reported below.

10
Scheme K
OH R* OH
OH N e ) OH
Me N7 I 1;%3 53 N7 | llR
Me/NK*N N\H4 R4’/N7%%N N\R4
0 O
c4 141
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In the processes for preparing compounds of the present invention set
forth in the foregoing schemes and exemplified in the examples below, functional
groups in various moieties and substituents may be sensitive or reactive under the

. reaction conditions employed and/or in the presence of the reagents employed. Such

sensitivity/reactivity can interfere with the progress of the desired reaction to reduce
the yield of the desired product, or possibly even preclude its formation. Accordingly,
it may be necessary or desirable to protect sensitive or reactive groups on any of the '
molecules concerned. Protection can be achieved by means of conventional

protecting groups, such as those described in Protective Groups in Organic Chemistry,
ed. J.E.W. McOmie, Plenum Press, 1973 and in T.W. Greene & P.G.M. Wauts,

Protective Gronps in Organic Synthesis, John Wiley & Sons, 1991. The protecting
groups can be removed at a convenient subsequent stage using methods known in the

art. For example, int preparing the compounds of the invention it is sometimes
necessary to protect one or more amino groups (e.g., amino groups preseut in
substituents at the 2-position of the pyrimidine ring) with, for example, a Boc or Cbz
group; or to protect hydroxy (e.g., the 5,6-dihydroxy groups on the pyrimidine ring)
with, for example, a benzoyl, benzyl, or pivaloyl group. The Boc gmup canbe
removed by acid treatment (e.g., TFA) either before or after formation of the final
amide at C4 of the pyrimidine nucleus. The Cbz and benzyl groups are typically
removed by catalytic hydrogenation or under strong acid conditions, either prior to or
following formation of the final amide. The benzoyl or pivaloyl group can be
removed concurrently with the formation of the final amide. Examples 4 and 6 below
illustrate the use of a Cbz protective group and of Boc and benzoyl protective groups
in the preparation of compounds of the invention.

The following examples serve only to illustrate the invention and its
practice. The examples are not to be construed as limitations on the scope or spirit of

the invention.

EXAMPLE 1
N-(4-fluorobenzyl)-5,6-dihydroxy-2-thien-2-ylpyrimidine-4-carboxamide
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Step 1: Methyl 5,6-dihydroxy-2-thien-2-ylpyrimidine-4-carboxylate (A-2).

© OH

\ 5

N-hydroxythiophene-2-carboximidamide (A-1) (amidoxine synthesis
is exemplified below - see compounds C-8 and C-14)was suspended in chloroform
and refluxed overnight in the presence of 1.0 eq. of dimethylacetylenedicarboxylate.
After c;ooling to room temperature, volatiles were evaporated and the residue was
refluxed in xylene for 3 hr. The mixture was cooled to room temperature to allow the
formation of a precipitate. The title product (A-2) was collected by filtration and
washed with diethyl ether several times.

'H NMR (DMSO-ds, 300 MHz) & 13.0 (bs, 1 H), 8.08 (d, J =3.2 Hz, 1 H), 7.85 (d, J
=4.4 Hz, 1 H), 7.25 (dd, J=4.9 Hz, =39 Hz, 1 H), 3.93 (s, 3 H).

Step 2: N-(4-fluorobenzyl)-5,6-dihydroxy-2-thien-2-ylpyrimidine-4-

carboxamide (A-3).

Methyl 5,6-dihydroxy-2-thien-2-ylpyrimidine-4-carboxylate (A-2) was
dissolved in DMF and 2.0 eq. of 4-fluorobenzylamine were added to the stirred
solution. Reaction mixture was left overnight at 90 °C. After cooling to room
temperature 1 N HCI was added and a solid precipitated from the mixture. This solid
was collected by filtration, washed with ethyl ether and dried under vacuum to afford
the compound (A-3).

"H NMR (DMSO-dg, 300 MHz) § 13.0 (s, 1 H), 12.5 (s, 1H), 9.18 (bs, 1 H), 8.03 (d, J
=3.0Hz,1 H),7.81(d, J=4.8 Hz, 1 H), 7.39(dd, J=5.7 Hz, J =84 Hz, 2 H), 7.19-

7.2(m,3 H),4.51(d, J=63Hz, 2 H).
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EXAMPIE 2

2-{4-[(Diethylamino)methyi]phenyl }-N-(2,3-dimethoxybenzyl)-5,6-
5  dihydroxypyrimidine-4-carboxamide

OH o
' OH
NZ !
Co. N
.H“Cj SN - OCH;
HeC_N 0

OCH,

Step 1: - Methyl 5,6-bis(benzoyloxy)-2-(4-methylphenyl)pyrimidine-4-
carboxylate (B-2).

OCOPh

NZ I OCOPh

OC

\N H3

O
10 HyC

A mixture of dihydroxypyrimidine methylcarboxylate (B-1) (prepared
from 4-methylbenzonitrile by procedures similar to those set forth in Scheme A), 4 eq.
of benzoylchloride and 8 eq. of dry pyridine was stirred in dry dichloromethane at
room temperature over night. The reaction mixture was diluted with EtOAc and the

15  organic layer was washed twice with 1N HCI, once with brine. The organic layer was
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The solid
residue was triturated with diethyl ether to give product (B-2).

'H-NMR (CDCl;, 400 MHz) 5 8.38 (d, /= 8.2 Hz, 2 H), 8.14 (d, 7 =744 Hz, 2 H),
8.10(d,J=744Hz,2 H),7.62 (m,2 H), 745 (m, 4 H), 7.3 (d,J=8.06 Hz, 2 H),
20 393 (s,3H), 244 (s,3H).

Step 2: Methyl 5,6-bis(benzoyloxy)-2-{4-(bromomethyl)phenyl]pyrimidine-4-
carboxylate (B-3).
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N7 I OCOPh
\N OCH3
Br O

A suspension of methyl ester (B-2), an equimolar amount of N-
bromosuccinimide and 5 % of dibenzoylhydroperoxide in carbon tetrachloride was
ﬁeated at 95°C. The reaction mixture was refluxed for 2 hrs, then allowed to cool at
room temperature. Succinimide was filtered off and volatiles were removed in vacuo
to give the desired product (B-3) as a white solid after treatment with petroleum ethes.
TH-.NMR (CDCl3, 400 MHz) 8 8.47 (d, J=8.25 Hz, 2 H), 8.14 (d, J/=7.56 Hz, 2 H),
8.10 (d, J=7.50 Hz, 2 H), 7.63 (m, 2 H), 7.53 (d, J=8.23 Hz, 2 H), 7.46 (m, 4 H), 4.56
(s, 2 H), 3.94 (s, 3 H). '

Step 3: 2-{4-[(Diethylamino)methyl]phenyl }-N~(2,3-dimethoxybenzyl)-5.,6-
dihydroxypyrimidine-4-carboxamide (B-4). '
A mixture of the benzylic bromide (B-3) and diethylamine (4 eq.) in
THF was allowed to stir at room temperature overnight. The volatiles were then
removed in vacuo, the residue was taken up in DMF and after the addition of a slight
excess of 2,3-dimethoxybenzylamine the reaction mixture was stirred at 90°C over
night. IN HCI] was then added to the reaction mixture and the crude product was
purified by preparative HPLC (C18, CH:CN/H0, 0.1% trifluoroacetic acid) to obtain
title compound (B-4) as the trifluoroacetate salt.
"H.NMR (DMSO-ds, 400 MHz) § 13.01 (bs, 1 H), 12.57 (s, 1 H), 9.53 (bs, 1 H), 9.36
(bs, 1 H), 8.34 (d, J=8.32 Hz, 2 H), 7.63 (d, J=8.27 Hz, 2 H), 7.08-6.96 (m, 2 H),
6.80 (m, 1 H), 4.52 (d, J=6.36 Hz, 2 H), 4.37 (d, J=4.35 Hz, 2 H), 3.82 (s,3 H), 3.80
(s,3 H), 3.08 (m, 4 H), 1.22 (t, J=7.20 Hz, 6 H).
MS m/z 467 (M+H)".

EXAMPLE 3

2-[(Dimethylamino)(phenyl)methyl]-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide
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A Step 1: Methyl-S,6-bis(benzoyloxy)-2-benzylpyrimidine-4-carboxylate (B-6).
' © OCOPh |
N7Z ._-QCOPh
Q/L\N l OCHs
-0
5 Toa stirr.ed solution of methyl-2-benzyl-5,6-dihydroxypyrimidine-4-

carboxylate (B-5) (1.0 eq.) (prepared from phenylacetonitrile by procedures similar to
those set forth in Scheme A) in anhydrous pyridine, benzoyl chloride (5.0 eq.) was
added dropwise with external cooling and the reaction was stirred overnight at room
temperature. The mixture was poured into 1N HCl and extracted with EtOAc. The
10  organic phase was washed with a saturated solution of NaHCO; and with brine, dried
(NayS0y), filtered and concentrated under vacoum. The residue was purified by flash
column chromatography (SiO2, 80/20 v/v petroleum ether/ ethyl acetate as eluent) to
give the title compound (B-6) as a colorless oil.
"H NMR (CDCls) 8 8.07 (¢, J=9.0 Hz, 4 H), 7.62-7.57 (m, 2 H), 7.48-7.40 (m, 6 H),
15 7.31(, J=89Hz, 2H),7.28 (d, /=8.9Hz,1H),441 (s,2H),3.91 (5,3 H).

Step 2: Methyl-5,6-bis(benzoyloxy)-2-[bromo(phenyl)methylJpyrimidine4-
carboxylate (B-7).
OCOPh
N7 I OCOPh
X OCH.
N 3

Br
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A solution of methyl-5,6-bis(benzoyloxy)-2-benzylpyrimidine-4-
carboxylate (B-6) (1.0 eq.) in carbon tetrachloride was heated up to 90 °C under
nitrogen; N-bromosuccinimide (1.0 eq.) and benzoyl peroxide (0.1 eq.) were added as
dry powder and mixture was refluxed for 3 h. After cooling, succinimide was
removed by filtration and the filtrate was concentrated and purified by flash column
chromatography (SiO, 85/15 v/v petroleum ether/ ethyl acetate as eluent) to give the
title product (B-7). '

"H NMR (CDCl,) 3 8.11 (d, 7=8.6 Hz, 2 H), 8.05 (d, J=8.6 Hz, 2 H), 7.79 (d, J=8.9
Hz, 2 H), 7.56-7.49 (m, 2 H), 7.50-7.30 (m, 7 H), 6.30 (s, 1 H), 3.90 (5, 3 H).

Step 3: 2-[(Dimethylamino)(phenyl)methyl]-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-catboxamide (B-8).

. Methyl-5,6-bis(benzoyloxy)-2-{bromo(phenyl)methyl}pyrimidine-4-
carboxylate (B-7) was added to 2.0M solution of dimethylamine in THF. After stirting
the mixture for 10 min at room temperature, volatiles were evaporated by bubbling N,
through the solution and 4 eq. of 4-flucrobenzylamine in DMF were added. Reaction
mixture was stirred at 90 °C for 1 h. After cooling to room temperature, title
compound (B-8) was obtained by RP-HPLC (C18, acetonitrile /water containing 0.1
% of trifluoroacetic acid as eluant) as its trifluoroacetate salt.

TH NMR (DMSO-ds, 600 MEz) § 13.42 (bs, 1 H), 12.34 (s, 1 H), 10.06 (bs, 1 H),

9.64 (t, J=5.9 Hz, 1 H), 7.52 (s, 5 H), 7.43 (dd, J=8.4 Hz, J=5.6 Hz, 2 ), 7.23 (,
J=8.8 Hz, 2 H), 5.28 (s, 1 H), 4.67 (dd, J=15.4 Hz, J=6.6 Hz, 1 H), 4.59 (dd, J=15.5
Hz, J=6.0 Hz, 1 H), 3.02 (s, 3 H), 2.06 (s, 3 H).

BC NMR (DMSO-ds, 600 MHz) § 168.25, 161.32 (d, J=242.9 Hz), 148.41, 144.29,
134.30, 130.89, 130.61, 129.40, 129.24, 129.00 (d, J=8.2 Hz), 125.95, 115.56 (d,
J=21.4 Hz), 68.90, 43.30, 41.20, 40.80.

MS m/z 397 (M+H)*.

EXAMPLE 4
2-[1-(Dimethylamino)-1-methylethyl]-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide
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Step 1: Benzyl 1-(4-{ [(4-fluorobenzyl)aminolcarbonyl )-5,6-
dihydroxypyrimidin-2-yl)-1-methylethyl carbamate (C-2)

OH . ‘
. OHH F o
Cbz/N7(k\N l N
0 - -

Me Me

A methanol solution of methyl 2-(1-{[(benzyloxy)carbonyl]lamino}-1-

_ methylethyl)-5,6-dihydroxypyrimidine-4-carboxylate (C-1) (prepared from N-

[(benzyloxy)carbonyl]-2-methylalanine by procedures similar to those set forth in
Scheme A) was treated with 2 eq. of 4-fluorobenzylamine and refluxed overnight.
After evaporation of the solvent, the residue was poured into EtOAc and extracted
with 1N HCI and brine. The organic phase was dried over Na,SOq, filtered and
concentrated under vacuum. The solid residue was triturated with diethyl ether to give
the product (C-2).

"H NMR (DMSO-ds, 400 MHz) & 12.4 (bs, 1 H), 12.3 (bs, 1 H), 9.2 (bs, 1 H) 7.5-7.25
(o, 7 H), 7-16 (t, J/=8.8 Hz, 2 H), 4.97 (s, 2 H), 448 (d, /=6.4 Hz, 2 H), 1.51 (s, 6 H).

Step 2: 2-(1-Amino-1-methylethyl)-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide(C-3).

OH
OH F
LA T

H,N N
2 7('%N
Me Me 0
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To a solution of benzyl 1-(4-{ [(4-fluorobenzyl)aminolcarbonyl }-5,6-
dihydroxypyrimidin-2-yl)-1-methylethylcarbamate (C-2) in methanol 10% Pd/C (10%
by weight) was added. The flask was evacuated, then filled with hydrogen and stirred
under an hydrogen atmosphere at room temperatuze for 1 h. The catalyst was filtered
off, washed with methanol, the filtrate was evaporated to dryness and the residue was
triturated with Et;O to obtain (C-3) as a pale yellow solid.

"H NMR (DMSO-dg, 400 MHz) & 7.36 (t, J=8.2 Hz, 2 H), 7.16 (¢, J=8.8 Hz, 2 H),
4.46 (d, 7=6.2 Hz, 2 H), 1.43 (s, 6 H).

Step 3: 2-[1-(Dimethylamino)-1-methylethyl]-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide (C-4).

. To a stirred solution of (C-3) in methanol about 11 eq. of acetic acid .
were added and subsequently NaBHiCN (8 eq.) and formaldehyde (37% solution, 2.5
€q.). The mixture was stirred at room temperature for 5 days, concentrated by fotary
evaporation and subjected to RP-HPLC (C18, water/acetonitrile with 0.1% of
trifluoroacetic acid as eluant). Collection and liophilization of appropriate fractions
afforded the product (C-4) as its trifluoroacetate salt. The white powder was
dissolved in 1N HCI and lyophilized again to be converted into the corresponding
hydrochloride salt.

"H NMR (DMSO-ds, 300 MHz) 8 12.4 (s, 1 H) 10.2 (bs, 2 H), 7.41 (dd, J=8.3 Hz, J
=6.9 Hz, 2 H), 7.16 (t, /=8.3 Hz, 2 H), 4.50 (d, J=5.9Hz, 2 H), 2.73 (s, 6 H), 1.60 (s,
6 H).

MS m/z 349 (M+H)".

EXAMPLE 5
N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methylmorpholin-3-yl)-pyrimidine-4-

carboxamide
OH
OH F
~
L Y
N

O/\(,\N

N O
K/ CHj

Step 1: 4-(zert-butoxycarbonyl)morpholine-3-carboxylic acid (C-5).
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To a vigorously stirred solution of 3-morpholinecarboxylic acid and
triethylamine (1.11 eq.) in MeOH at 50 °C was added di-#-butyl dicarbonate (2 eq.).
Stirring was continued at 50 °C for 5 min and at room temperature overnight. The
reaction mixture was then concentrated to obtain an oily residue and suspended
between EtOAc and saturated NaHCO;. The organic layer was extracted with
saturated NaHCO; and H;O. The combined aqueous layers were brought to pH = 2.0
with 3 M HCI and immediately extracted with EtOAc. The combined organic layers
were washed with dilute HC, dried, filtered and evaporated to give C-5 as a pale
yellow oil, a 1:1 mixture of rotamers by NMR. )

8 '"H NMR (400 MHz, DMSO-d6) 12.93 (bs, 1 H), 4.32 (s, 0.5 H), 4.29 (s, 0.5 H),
4.2-4.1 (m, 1 H), 3.83-3.74 (m,1 H), 3.58-3.52 (m, 2 H), 3.36-3.31 (m, 1 H), 3.16 (¢,
J=11.4 Hz, 0.5 H), 3.00 (t, J=11.4 Hz, 0.5 H}, 1.40 (5, 4.5 H), 1.36 (s, 4.5 H).

MS m/z 232 M+H)".

Step 2: tert-Butyl 3-(aminocarbonyl)morpholine-4-carboxylate-(C-6).
0
o/\(lLNH2
o
OC(CHa)s

To a stirred solution of compound C-5 (1 eq.), pyridine (0.6 eq.) and
di-#-butyl dicarbonate (1.3 eq.) in dioxane, NHJHCO; (1.26 eq.) was added and the
mixture was stirred at room temperature for 20 hours. Mixture was concentrated,
taken up in EtOAc and washed with water and brine. Organics were dried over
NayS0, and evaporated giving C-6 as an oil which crystallized at room temperature.
'H-NMR (DMSO-ds, 300 MHz) § 7.35 (bs, 1 H), 7.06 (bs, 1 H), 4.15 (bs, 2 H), 3.76
(bs, 1 H),3.57-3.51 (m, 2 H), 3.28 (m, 1 H), 3.18 (m, 1 H), 1.36 (s, 9 H).

-102-



WO 03/033076 PCT/GB02/04742

b50

MS m/z 231 (M+H)".
Step 3: tert-Butyl 3-cyanomorpholine-4-carboxylate-(C-7).
N
o
A
OG(CHa)s
5 A solution of C-6 (1 eq.) and triethylamine (2.1 eq.) in CHL,Cl, was

cooled to 0°C and trifluoroacetic anhydride (1.1 eq.) added dropwise under nitrogen.
Stirring was continued 3.5 hours more at room temperature and volatiles removed in
vacuo. Residues taken in EtOAc were washed with water, brine and dried over
Na;SO,. Evaporation gave the title oompoufxd as a brown solid.

10 "HNMR (DMSO-ds, 400 MHz) § 5.04 (d, J =2.7 Hz, 1 H), 3.96 (d, J=12.2 Hz, 1 H),
3.86 (dd, J=11.5,2.6 Hz, 1 H), 3.69 (d, /=124 Hz, 1 H),3.56 (dd, 7= 122,32 Hz, 1
H),3.40 (td, 7= 11.9, 2.89 Hz, 1 H), 297 (in, 1 H), 1.43 (s, 9 H).

MS m/z 213 (M+H)".
15 Step4: tert-Butyl 3-[(Z)-amino(hydroxyimino)methyljmorpholine-4-
carboxylate- (C-8).
N OH
l

O NH,

(s
OC(CHy)s

A solution of C-7 (1 eq.), hydroxylamine hydrochloride (1.4 eq.) and
triethylamine (1.7 eq.) in EtOH was refluxed under nitrogen for 5 hours. Mixture was
20  concentrated and residues taken up in EtOAc and washed with water and brine.
Combined organics were dried over NSOy and evaporated giving C-8 as yellow
solid.
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'H NMR (DMSO-ds, 400 MHz) & 9.16 (bs, 1 H), 5.32 (bs, 2 H), 430 (bs, 1 H), 4.08
(d, J=11.6 Hz, 1 H), 3.75 (d, J = 6.8 Hz, 1 H), 3.50-3.33 (m, 4 H), 1.38 (s, 9 H)
* MS: m/z 246 (M+H)*. :

5 Step5s: Dimethyl-2-({2-amino-2-[4~(tert-butoxycarbonyl)morpholin-3-

yllethenyl joxy)but-2-enedioate- (C-9).
O\[COOMe
O NH, "COOMe
N 8
OC(CHg)s

A solution of C-8 (1eq.)and dimethylacetylenedicarboxylate (12eq)

in CHCl; was refluxed for 1 hour under nitrogen and solution concentrated. Residue
10 was purified by flash chromatography on silica gel, eluents petroleum ether/EtOAc

7:3 -> 1:1, to give the desired product as a mixture of two isomers E/Z (76:14).

'H NMR (DMSO-ds, 400 MHz, 300K) § 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s,

1 H), 4.36 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 s, 3 H), 3.63 and

3.582s,3H),3.53(d, J=13.6,3.7Hz,1 H),3.44 (1,J=104 Hz, 1 H), 3.31 (m, 2
15 H),(s,9H).

MS m/z 388 (M+H)*.

Step 6: tert-Butyl-3-[4,5-dihydroxy-6-(methoxycarbonyl)pyrimidin-2-
yllmorpholine-4-carboxylate{C-10).

OH

2 OC(CHy)s
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The adducts C-9 were refluxed in xylenes for 24 hours. Then the
reaction was cooied and concentrated in vacuo. Bthyl ether was added until
precipitation of a solid that was filtered, washed with ethyl ether and dried to give the
pyrimidine C-10 as an orange solid.

"H NMR (DMSO-ds, 400 MHz, 340K) 64.62 (s, 1H), 4.15 (d, I =12 Hz, 1H), 3.84
(bs,1H), 3.82 (s, 3H), 3.70 (dd, J = 12.3, 4 Hz, 1H), 3.61 (dd, J= 12.2, 3.8 Hz, 1H),
3.56 (t, J= 13 Hz, 1H), 343 (td, J= 11.5, 3.4 Hz, 1H), 1.35 (s, 9H).

MS m/z356 M + H)". ’

Step 7: Methyl 5,6-dihydr0xy—ﬁ-moxpholin—3-y1py1imidine—4-carbdxylate (C-
11). ’ :

OH-
H

N7 I 0
O/\l/kN OCH;3
w0

The methyl ester A was treated with a mixture of
TFA:dichloromethane:H,0 (65:35:10) at room temperature for 15 minutes. The
reaction mixture was concentrated and the residue was taken up in Et;0 and
evaporated several times in order to remove excess trifluoroacetic acid. A solid
residue was obtained after filtration.

"H NMR (DMSO-dg, 400 MHz, 300K) 5 13.24 (bs, 1 H), 10.54 (bs, 1H), 9.54 (bs,
2H),4.34(d,J=69Hz,1H),4.24 (dd,J=12.2,3.2 Hz, 1H),3.93(d, = 11.2 Hz,
1H),3.84 (s, 3H), 3.75 (1, }= 10.3 Hz, 1H), 3.58 (t, J= 10.5 Hz, 1H), 3.32 (d, J=12.8
Hz, 1H), 3.20 (td, J = 11,3.7 Hz, 1H).

MS: m/z 256 (M+H)*.

Step 8: N-(4-fluorobenzyl)-5,6-dihydroxy-2-morpholin-3-ylpyrimidine-4-
carboxamide (C-12).
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The methyl ester C-11 in dry MeOH was treated with 4-fluorobenzyl
amine (2.0 eg.) at 90 °C for 1 hour. The reaction mixture was concentrated and the
residue triturated with E;O. A solid residue was obtained. Title compound was
isolated by RP-HPLC as its trifluoroacetate salt (C18 column, eluants
water/acetonitrile containing 0.1 % TFA).

'"HNMR (DMSO-d¢+ TFA, 400 MHz, 300 K) § 9.63 (bs, 1 H), 9.4 (¢, J=6.07 Hz, 1

"H), 9.2 (bs, 1 H), 7.39 (dd, J=8.31, J=5.76 Hz, 2 H), 7.18 (¢, J= 8.84 Hz, 2 H), 4.59

(dd, J=15.53, J=6.80 Hz, 1 H), 4.53 (dd, J=15.36, J=6.24 Hz, 1 H), 4.37 (bs, 1 H),
4.24 (dd, J=12.41,J=3.24 Hz, 1 H), 3.99 (d, J=12.04 Hz, 1 H), 3.74-3.62 (m, 2 H),
3.41 (d, J=13.09 Hz, 1 H), 3.40 (bs, 1 H).

MS m/z349 M +H)™ .
Step 9: N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methylmorpholin-3-yl)-

pyrimidine-4-carboxamide (C-13).
To a solution of C-12 (1 eq.) in MeOH were added 37% HCOH (6

"eq.), NaBH3CN (5.2 eq.) and AcONa (5.8 eq.). Mixture was stirred at room

temperature under nitrogen for 12 hours, then concentrated and title compound C-13
was obtained by RP-HPLC purification on a C18 column (eluants water/acetonitrile
containing 0.1 % TFA) as its trifluoacetate salt.

'H NMR (DMSO-ds+TFA, 400 MHz, 330 K) 8 9.2 (bt, 1 H), 7.40 (dd, J=8.38,
J=5.75 Hz, 2 H), 1.16 (t, /=8.84 Hz, 2 H), 4.57 (d, J=6.34 Hz, 2 H), 4.27 (dd,
J=10.03, J=3.55 Hz, 1 H), 4.22 (dd, J=12.82, J=3.22 Hz, 1 H), 4.10 (d, J= 13.73 Hz,
1 H),3.77 (t, J=11.84 Hz, 1 H), 3.65-3.60 (m, 2 H), 341 (td, J=12.54, J=3.67 Hz, 1
H), 2.87 (s,3 H).

MS m/z 363 (M+H)*.

EXAMPLE 6
N-{(4-fluorobenzyl)-5,6-dihydroxy-2-(1-methylpyrrolidin-2-yl)pyrimidine-4-
carboxammide
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OH
OH F
LAY
N
g
| N, ¢
CHy |

Step 1: Tert-butyl-2-[amino(hydroxyimino)methyl]pyrrolidine- 1-carboxylate
(C-14). ’
~OH
N
|
NH,
~N_
Boc
5 A solution of hydroxylamine hydrochloride (1.0 eq.) in MeOH was

added at 0 °C to a solution of KOH ( 1.0 eq.) in MeOH. The resulting reaction
mixture was filtered and added to a solution of rers-butyl-2-cyanopyrrolidine-1-
carboxylate (1.0 eq.) in methanol and stirred at 40 °C for 2 h. The solvent was
removed in vacuo and the residue treated with water; the solid was filtered and

10  washed with a mixture of Et;O: Petroleum Ether 1:1 to afford the title compound C-
14 as a white solid. '
TH-NMR (DMSO-ds, 400 MHz) § 8.92 (s, 1 H), 5.35 (s,1 H), 5.15 (s, 1 H), 4.25 (bs,
0.5 H), 4.10(s, 0.5 H), 3.40-3.30 (m, 1 H), 2.10-1-70 (m, 4 H), 1.40 (s, 4.5 H),1.35
(s, 4.5 H), one signal is obscured by water.

15
Step 2: Methyl 5-(benzoyloxy)-2-[1-(tert-butoxycarbony!)pyrrolidin-2-yi]-6-

hydroxypyrimidine-4-carboxylate (C-15).

OH
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A solution of C-14 (1.0 eq.) and dimethyl acetylenedicarboxylate (1.05
eq.) in CHCl; was refluxed for 3 h. The reaction mixture was concentrated and the

- crude product was used directly in the next step without further purification.

The crude product was dissolved in xylene and refluxed for 24 h. The solvent was
removed in vacuo and the crude was dissolved in pyridine. Benzoic anhydride was
added (1.5 eq.). The reaction mixture was stirred at room temperature until the
starting material was consumed as determined by MS analysis. The reaction mixture
concentrated, the resulting oil was diluted with ethyl acetate and washed with IN HCl
solution, saturated NaHCO; solution, brine. The crude oil obtained after organic
solvent evaporation was purified by flash chromatography to obtain C-15as a yello;av
solid.

"H-NMR (CDCls, 400 MHz) 6 12.08 (bs, 1 H), 8.18 (4, J=7.6Hz, 2 H), 7.64 (t, J =
7.6 Hz, 1 H), 7.50 (t, /= 7.6 Hz, 2 H), 4.80-4.60 (m, 1 H), 3.82 (5, 3 H), 3.60-3.50 (m,
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H), 2.00-1.70 (m, 2 H), 1.50 (s, 9 H).

MS m/z 444 (M+H)'. '

.Step 3: Methyl 5-(benzoyloxy)-6-hydroxy-2-pyrrolidin-2-ylpyrimidine-4-

carboxylate (C-16).
OH
0Bz

OCH,

Methyl 5-(benzoyloxy)-2-[1-(ters-butoxycarbonyl)pyrrolidin-2-yl]-6-
hydroxypyrimidine-4-carboxylate C-15 was treated with TFA:CH,Cl, (3:7) at 0 °C.
The solution was warmed to room temperature and the progress of the reaction was
monitored by MS analysis. After 1h the reaction was complete and the solvent was
removed under reduced pressure using a rotatory evaporator. The product C-16 was
precipitated with Et;O and collected by filtration.

'H NMR (CDCls, 400 MHz) 5 8.14 (d, J=7.5 Hz, 2 H), 7.67 (t, J=7.6 Hz, 1 H), 7.50
(dd, J=7.6, 7.6 Hz, 2 H), 4.99 (dd, J=14.9, J=7.3 Hz, 1 H), 3.78 (s, 3 H), 3.60-3.40 (n,
2 H), 2.60-2.45 (m, 1 H), 2.40-2.30 (m, 1 H), 2.20-2.10 (m, 2 H).

MS m/z 344 (M+H)".
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Step 4: N-(4-fluorobenzyl)-5,6-dihydroxy-2-pyrrolidin-2-ylpyrimidine4-
carboxamide (C-17).

N/

. H
' N
o
NH 0
F

5 . A solution of methyl 5-(benzoyloxy)-6-hydroxy-2-pyrrolidin-2-
ylpyrimidine-4-carboxylate (C-16) (1.0 eq.) in MeOH was treated with 4-
fluorobenzylamine (3.0 eq.). The solution was stirred at reflux until the starting
material was consumed as determined by MS analysis. The reaction was concentrated
and the product (C-17) was precipitated with MeOH and collected by filtration.

10 '"HNMR (DMSO-ds, 400 MHz) 6 9.55 (bs, 1 H), 7.35 (dd, J = 13.7, J =7.8 Hz, 2 H),
7.16 {(dd, J=17.5, /=8.8 Hz, 2 H), 4.60-4.40 (m, 2 H), 4.06 (dd, J=14.0, J=6.9 Hz, 1
H), 3.15-3.10 (m, 1 H), 3.00-2.90 (m, 1 H), 2.20-2.10 (m, 1 H), 1.90-1.70 (m, 3 H).

MS m/z 333 (M+H)".
15 Steps: N-(4-fluorobenzyl)-5,6-dihydroxy-2-(1-methylpyrrolidin-2-
yDpyrimidine-4-carboxamide (C-18).

To a stirred solution of N-(4-fluorobenzyl)-5,6-dihydroxy-2-pyrrolidin-
2-ylpyrimidine-4-cartboxamide (C-17).(1.0 eq.) in MeOH , EisN (1.0 eq.) was added
followed by the addition of AcONa (1.6 eq.), AcOH glacial (1.6 eq.), 37% HCOH

20 (2.0 eq.) and NaBH(AcO); (1.4 eq.). The mixture was stirred at room temperature
until the reactants were consumed as determined by MS analysis. The reaction
mixture was quenched by adding aqueous NaHCO, and the product extracted with
EtOAc. The organic layer was dried over anhydrous Na;SQy, filtered and concentrated
under reduced pressure using a rotatory evaporator. A portion of the mixture was

25  purified by RP-HPLC (C18, water/acetonitrile with 0.1% of trifluoroacetic acid as
eluant) to give the title compound C-18 as its trifluoroacetate salt.
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'H NMR § (DMSO-dq, 400 MEz) § 13.20 (bs, 1 H), 12.50 (bs, 1 H), 10.0-9.70, (m, 1
H), 9.63 (bs, 1 H), 7.35 (dd, 7=13.8 Hz, J=8.2 Hz, 2 H), 7.18 (dd, J = 17.5 Hz, J=8.8
Hz, 2 H), 4.54 (m, 2 H), 4.40 (dd, J = 15.7 Hz, J = 7.7 Hz, 1 H), 3.82-3.70 (m, 1 H),
3.40-3.20 (m, 1 H), 2.94 (s, 3 H), 2.60-2.50 (m, 1 H), 2.20-1.80 (m, 3 H).

5 MS mk 347 (M+H)".

- EXAMPLE 7
2-(1,4-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide ’

OH '
|
HyC- UK.N AN
N_ o
10 CH,
Step 1: . Preparation of Compound C-20
OH OH
OB
N TFA o OB2
- TFA/CH,Cly |
BocN N COzMe HN N/ COzM e
NCbz NCbz
Cc-19 ~ C-20

Compound C-19 (which was prepared from 1-[(benzyloxy)carbonyl]-
4-(rert-butoxycarbonyl)piperazine-2-carboxylic acid (Bigge et al, Tetrahedron Letzt.
15 1989, 30: 5193) using procedures similar to those set forth in Scheme A) was
deprotected with TFA/dichloromethane 1:1. After 1.5 h the solution was evaporated
to obtain the crude product C-20.

Step 2: Preparation of Compound C-21
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OH
NTX OBz

' o

N CO,Me

N
L_Nobz cat

. To the crude C-20 dissolved in MeOH, NaCNBH; (1.4eq.), AcONa
(1.6 eq.) and HCHO 37% (2 eq.) were added. After 1 h the mixture was evaporated to

HiC.

obtain crude C-21.
5 .
Step 3: Preparation of Compound C-22
OH
N OH

!

HsC. =

3 N/\]/‘\N CO,Me

Lo on
Crude C-21 dissolved in MeOH and hydrogenated at atmospheric

pressure on 10% Pd/C overnight. After filtration and evaporation of the filtrate crude

10 C-22 was obtained.

Step 4: Preparation of Compound C-23
OH
N OH
HaC\N/\H,\N/ co,
k/N\C"'a ) Cc-23

Crude C-22 was dissolved in MeOH and NaCNBH; (1.4 eq.), AcONa
15 (1.6 eq.) and HCHO 37% (2 eq.) were added. After 2.5 h the mixture was evaporated
to obtain crude product C-23.
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Step 5: 2-(1,4-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide C-24
Crude C-23 was dissolved in NMP (6 ml/mmol) and 4-
fluorobenzylamine (3 eq.) added. The mixture was stimred at 90°C overnight. Part of
the crude material was purified by preparative HPLC (C18, gradient of
CH;CN/H,0-+0.01% TFA) to obtain the title product (C-24) as its trifluoroacetate
salt. '
"H NMR (DMSO dg+TFA, 300 K, 400 MHz) § 12.5 (bs, 1 H), 9.30 (t, J=6.4 Hz, 1 H),

. 7.38(dd, J=5.8,8.8 Hz, 2 H), 7.17 (t, J=8.8 Hz, 2 H), 4.58-4.4 (m, 2 H), 3.66 (bs, 1

H), 3.55-3.35 (m, 3 H), 3.20 (d, J=13.3 Hz, 1 H), 3.03, (¢, J=11.7 Hz, 1 H), 279 s, 3
H), 2.85-2.70 (m, 1 H), 2.33 (bs, 3 H). :
MS m/z 376 (M+H)".

EXAMPLE 4A

2-fA-(dimethylamino)tetrahydro-2H-pyran-4-yl]-N-[4-fluoro-2-
(methylsulfonyl)benzyl]-5,6-dihydroxypyrimidine-4-carboxamide

OH
A_OH F
Y
T \N N
: o]
o :

SO,Me
Step 1: tert-Butyl 4-(aminocarbonyl)tetrahydro-2H-pyran-4-yl-carbamate (C-
25)
BocHNCﬁCONHg
O

To a stirred solution of the commercially available 4-[(tert-
Butoxycarbonyl)amino]rstmhydro—ZH—pyran—4—carboxylic acid in dioxane, pyridine
(0.6 eq.), di-butyl dicarbonate (1.3 eq) and ammonium bicarbonate (1.26 eq) were
added and the mixture was stirred at room temperature for 20 hours. Dioxane was
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concentrated and the residue dissolved in ethyl acetate and washed with HCI IN,
saturated aqueous NaHCOj; solution and brine, dried over Na,SOs, filtered and
evaporated in vacuo to obtain the solid compound (C-25).

'H NMR (CDCl, 300 MHz, 300 K) § 6.82 (bs,1H), 5.37 (bs, 1H), 4.80 (bs, 1H), 3.88
(t, T =44 Hz, 1H), 3.84 (t, J = 4.4 Hz, 1H), 3.72-3.64 (m, 2H), 2.30-2.21 (m, 2H),
1.98-1.94 (m, 2H), 1.48 (s, 9H). '

MS: mfz 245 (M+H)*.

Step 2: tert-Butyl 4—cyanotehahydro—2H—pyran—4—yl-carbamatc (C-26)

. BOCHNfﬁcN
(&)

A solution of terz-butyl 4-(aminocarbonyl)tetrahydro-2H-pyran-4-yl-catbamate (C-25)
and triethylamine (2.1 eq.) in dichloromethane was cooled to 0°C and trifluoroacetic
anhydride (1.1 eq.) was added dropwise under nitrogen. Stirring was continued for 1
hour allowing the mixture to reach room temperature. Volatiles were removed in
vacuo and residue was taken up in ethyl acetate, washed with HCI IN, brine and dried
over Na,SOy. Evaporation gave a crude which was purified by flash chromatography
on silica gel (eluent: petroleum ether : ethyl acetate = 7:3) to give the title compound

" (C-26), colorless oil, as a 8:2 mixture of two rotamers by 'H NMR.

'H NMR (CDCls, 300 MHz, 300 K) § 4.71 (bs, 1ED), 3.96 (t, T =3.5 Hz, 1H), 3.93 (1, J
=4.1 Hz, 1H), 3.79-3.76 (m, 2H), 2.37-2.34 (m, 2H), 1.89-1.82 (m, 2H), 1.50 (s, 7TH),
1.47 (s, 2H).

MS: m/z 227 (M+H)".

Step 3: tert-Butyl-4-[amina(hydroxyimino)methyl]tetrahydro-2H-pyran-4-y1-
carbamate (C-27)
.OH
N
BocHN_
NH,
O
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A solution of free hydroxylamine in ethanol was obtained by dissolving separately
hydroxylamine hydrochloride (1.1 eq) and potassium hydroxide (1.1 eq) in ethanol.
The two solutions were mixed together, the potassium chloride filtered off and the
resulting ethanolic solution was used to treat a solution of terz-butyl-4-
cyanotetrahydro-2H-pyran-4-yl-carbamate (C-26) in ethanol at 45 °C for 5 hours.
Mixture was concentrated to obtain the tifle compound (C-27) as a crude solid that
was used in the next step without forther purification.

MS: m/fz 260 (M+H)*.

Step 4: Dimethyl-2-{[(amino{4-[(zerz-butoxycarbonyl)amino}tetrahydro-2H-
pyran-4-yi jmethylidene)aminojoxy }but-2-enedioate (C-28)

e

BocHN i \(

NH2 C02M6

COgMe

O

A solution of fert-butyl-4-[aminothydroxyimino)methyl}tetrahydro-2H-pyran-4-yl-
carbamate (C-27) and dimethylacetylendicarboxylate (1.2 eq.) in chloroform was
refluxed for 1 hour under nitrogen and the solution was concentrated. Residue was
purified by flash chromatography on silica gel (eluent: petroleum ether :ethyl acetate =
7:3) to give the desired product (C-28) as 2 mixture of isomers in ratio 7:3.
"H-NMR (CDCls, 300 MHz, 300 K) 8 5.91 (bs, 1H), 5.83 (s, 0.7H), 5.75 (s, 0.3H),
5.67 (bs, 1H), 4.67 (s, 0.7TH), 4.63 (s, 0.3H), 3.93 (s, 2.1H), 3.86 (5,0.9H), 3.84-3.63
(1, 4H), 3.76 (s, 0.9H), 3.73 (s, 2.1H), 2.32-2.17 (m, 2H), 2.14-1.98 (m, 2H), 1.47 (s,
9H).
MS: m/z 402 (M+H)*.
Step 5: Methyl 2-{4-[(zert-butoxycarbonyl)amino]-tetrahydro-2H-pyran-4-yl }-

5,6—dihydroxypy1imjdine-4-cglib.oxylate (C-29)

N
BocHN I
SN NCo,Me
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A solution of dimethyl-2-{{(amino{4-[(tert-butoxycarbony!)amino]jtetrahydro-2H-
pyran-4-yl }methylidene)aminoJoxy}but-2-enedioate (C-28) in o-xylene was refluxed
for 6 hours. Then the reaction was cooled down and concentrated. Ethyl ether was
added until precipitation of a solid that was filtered, washed with other ethyl ether and
dried to give the title compound (C-29)as a brown solid . ’
MS: m/z 370 (M+H)".

The reaction mother liquor was concentrated and used for the next step.

' Step 6: Methyl 5-(benzoyloxy)-2-{4-[(tert-butoxycarbonyl)amino]tetrahydro-

2H-pyran-4-yl }-6-hydroxypyrimidine-4-carboxylate (C-30)
: | OH

NZ l 0Bz

/ B H -

0N SN NcoMe

/

O

The concentrated mother liquor containing methyl 2-{4-{(zerz-
butoxycarbonyl)amino}-tetrahydro-2H-pyran-4-yl }-5,6-dihydroxypyrimidine-4-
carboxylate (C-29), dissolved in dry pyridine was treated with benzoic anhydride (2
eq.) overnight at room temperature.

The mixture was evaporated, taken up in ethyl acetate and washed with HCI 1N and
brine. Organics were dried over Na,SOy, filtered and evaporated the resulting crude
oil was purified by flash chromatography on silica gel (eluent: ethyl acetate :
petroleum ether = 7:3) to obtain methyl 5~(benzoyloxy)-2-{4-[(tert-
butoxycarbonyl)aminojtetrahydro-2H-pyran-4-yl }-6-hydroxypyrimidine-4-carboxylate
(C-30).

'H NMR (DMSO-ds, 300 MHz, 300 K) 6 13.20 (bs, 1H), 8.09 (d, J = 7.3 Hz, 2H),
7.79 (t, = 7.5 Hz, 1H), 7.63 (t, J =8.01 Hz, 2H), 3.76 (s, 3H), 3.75-3.60 (m, 4H),
2.22-2.15 (m, 2H), 2.00-1.87 (m, 2H), 1.34 (bs, 9H). )

MS: m/z 474 (M+H)*.
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Step 7: tert-Butyl-4-{4-({[4-fluoro-2-(methylsulfonyl)benzylJamino }carbonyl)-
5,6-dihydroxypyrimidin-2-ylJtetrahydro-2H-pyran-4-yl-carbamate (C-

31)
/
Ly pr
SO;Me

5  Methyl-5«(benzoyloxy)-2-{4-{(tert-butoxycarbonyl)aminoltetrahydro-2H-pyran-4-yl } -
6-hydroxypyrimidine-4-carboxylate (C-30) in dry MeOH was treated with 4-fluoro-2-
(mmethylsulfonyl)benzylamine (2.5 eq.) at reflux for 2 hours. Solvent was removed in
vacuo and the residue was taken up in ethyl acetate, washed with HC1 lN,- brine, dried
over Na;SOy. The filtrate was concentrated in 1;acua and triturated with ethyl ether to

10  obtain the crude title compound (C-31).
MS: m/z 541 (M+H)*.

Step §: 2-(4-Aminotetrahydro-2 H-pyran-4-yl)-N-{4-fluoro-2-
{methylsulfonyl)benzyl}-5,6-dihydroxypyrimidine-4-carboxamide
15 trifluoroacetate (C-32)
- JI( ges
d\ SO;Me

A solution of tert-butyl-4-{4-({[4-flucro-2-(methylsulfonyl)benzylJamino}carbonyl)-
5,6-dihydroxypyrimidin-2-yljtetrahydro-2H-pyran-4-yl-carbamate (C-31) in
dichloromethane was treated with an excess of trifluoroacetic acid for 3 hours at

20 room temperature. The acid in excess was removed in vacuo to obtain the crude title
compound (C-32)as a pale yellow solid, after trituration with ethyl ether.
MS: m/z 441 (M+H)*.
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Step 9: 2-[4-(dimethylamino)tetrahydro-2H-pyran4-yl]-N-{4-fluoro-2-
* (methylsulfonyl) benzyl}-5,6-dihydroxypyrimidine-4-carboxamide (C-
33) ‘

5 A solution of 2-(4-aminotetrahydro-2H-pyran-4-yl)-N-[4-fluoro-2-

(methylsulfonyl)benzyl]-5,6-dihydroxypyrimidine-4-carboxamide trifluoroacetate (C-
32) in MeOH was treated with triethylamine (1 eq.), sodium acetate (1.6 eq.),
formaldehyde 37% w/w ag. soln. (3 eq.), and sodium cyanoborohydride (1.43 eq.).
The mixture was left stirring at room temperature for 1h. Trifluoroacetic acid (3 eq)

10  and sodium cyanoborohydride (0.5 eq) were added, left stirring overnight. The
reaction mixture was concentrated and the title compoui]d (C-33)as trifluoro acetate
salt was obtained by preparative HPLC purification (C;3, eluting with water and
acetonitrile contammg 0.1 % trifluoroacetic acid in gradient).
"H NMR (DMSO-dg+TFA, 300 MHz, 300 K) 5 10.90 (bs, 1H), 9.42 (bt, 1H), 7.76 (d,

15 J=8.5Hz, 1H), 7.61 (d, J = 5.6 Hz, 2H), 4.90 (d, ] = 6.3 Hz, 2H), 3.93 (d, = 6.3 Hz,
2H), 3.44 (s, 3H), 3.21-3.06 (m, 4H), 2.72 (s, 6H), 1.90-1.82 (m, 2H).
MS: m/z 469(M+H)".

EXAMPLE 6A

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(7-methyl-7-azabicyclo[2.2.1]hept-1-

20  ylpyrimidine4-carboxamide.

OH
OH F
L O
y \N N
] 0

25  Stepl: 7-[(benzyloxy)carbonyl]-7-azabicyclo[2.2.1}heptane-1-carboxylic acid
(C-35)
oo
Cbhz
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7-benzyl 1-tert-butyl 7-azabicyclof2.2.1]heptane-1,7-dicarboxylate (C-
34)(synthésized following the procedure reported in J.0.C, 1996, 61, 6313-6325) was
stirred in TFA/DCM/H,0 (95/5/5,0.3 M) for 10 minutes. Evaporation of the solvent
afforded the titled compound (C-35).

"H-NMR (DMSOds, 300K, 300MHz) § : 12.5 (bs, 1H), 7.45-7.30 (m, 5H), 5.06 (s,
2H), 4.27 (t,1=4.6 Bz, lH),.2.00-1.92 (m, 2H), 1.76-1.65 (m, 4H), 1.55-1.43 (m,
2H). MS (Bl+) m/z 276 (M+H)".

Step 2: benzyl 1-(aminocarbonyl)-7-azabicyclo[2.2.1]heptane-7-carboxylate
(C-36) _
@-\CONHZ
Cbz
A stirred solution of ’i-[(benzyloxy)carbonyl]-7-azabicyclo[2.2.l]heptane-l-

i acid (C-35) in dioxane was treated with pyridine (0.8 eq.) and Boc,0O (1.5 ’
nium bicarbonate (1.46 eq.) was added and the mixture was stirred at
room temperature for.15 hours. Dioxane was concentrated and the residue was taken

Step 3: benzyl 1-cyano-7-azabicyclo[2.2.1Jheptane-7-carboxylate (C-37)
S,
Cbz N

Benzyl 1-(aminocarbonyl)-7-azabicyclo[2.2.1]heptane-7-carboxylate (C-36) in
dichloromethane was treated at 0°C with Et3N (2.1 eq.) and trifluoroacetic anhydride
(1.1 eq.) was added dropwise. The reaction mixture was stirred at 0 °C for 30 minutes.
Then, it diluted with dichloromethane, washed with saturated NaHCO; solution,
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OH
NP -OCOPh

A o
N N
Cbz O

_ Dimethyl-2-{ [(amino{7—[(benzyloxy)ca:bonyl]—7—azabicyclo[2.2.l]hept—I-yl} 4

methylidene) aminoJoxy}but-2-enedioate (C-38) was dissolved ortho-xylene and

~ refluxed for 14 hours. Solvent was evaporated after cooling at room temperature and

the resulting crude oil was dissolved in pyridine, treated with benzoic anhydride (2
eq.). The reaction mixture was stirred at room temperature for 3 hours. Reaction
mixtire was concentrated and the residue was taken up in ethyl acetate and washed
with FICl IN and saturated NaHCO; solution, The organic ph:ise was dried over
Na,S0; , filtered and after concentration and purification by flash chromatography the
titled compound was obtained. )

TH-NMR (DMSO0ds, 300K, 300MHz) 5 13.38 (s, IH), 809(d, J=75Hz,2H), 7.80
t,J=75Hz,1H), 7.64 (1, ] = 7.5 Hz, 2H), 7.40-7.22 (m, 5H), 5.00 (s, 2H), 440 (t,J
= 4.3 Hz, 1H), 3.76 (s, 3H), 2.32-1.117 (m, 2H), 1.95-1.79 (m, 4H), 1.66-1.51 (m,
2H). MS (EI+) m/z 504 (M+H)".

Step 6: N-(4-fluorobenzyl)-5,6-dihydroxy-2-(7-methyl-7-
azabicyclo{2.2.1Jhept-1-yDpyrimidine-4-carboxamide (C-40)

Benzyl 1- [5-(benzoyloxy) -4- hydroxy -6- (methoxycarbonyl) pyrimidin -2- yl] -7-
azabicyclo[2.2.1]heptane-7-carboxylate (C-39) in methanol was hydrogenated under
H, atmosphere in presence of Pd/C 10% (10%w/w) at room temperature for 2 hours.
After filtration and evaporation, the crude was dissolved in MeOH and p-
fluorobenzylamine (3.5 eq.) added. After being refluxed overnight, the residue was
washed with EO/EP. The solid was dissolved in MeOH and NaCNBH; (1.4 eq.),
AcONa (1.6 eq.), HCHO 37 % (1 eq.) were added. The reaction mixture was stirred at
room temperature overnight. The product was purified by preparative HPLC (C18,
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gradient CH;CN/H,O + 0.01 %TFA) to obatine the title compound (C-40) as trifluoro
acetate salt.

'H-NMR (DMSOds, 300K, 400MHz) § 12.9 (bs, 1H), 12.2 (s, 1H), 10.95 (bs, LH),
9.66 (bs, 1H), 7.47-7.40 (m, 2H), 7.21-7.12 (m, 2H), 4.50 (d, ] = 6.0 Hz, 2H), 4.17
(bs, 1H), 2.67 (s, 3H), 2.45-2.1 (m, 6H), 1.95-1.80 (m, 2H). MS (EI+) m/z 373
M+H)*. )

C EXAMPLE 7B
N-(4-fluorobenzyl)-5,6-dihydroxy-2-(1,2 4-trimethylpiperazin-2-yl)pyrimidine-4-
carboxamide. .
: : OH ‘

OH F
=
I T
N
\N/\%N .
LN, ©
Stepl: 1-benzyl 4-tert-butyl-2-cyano-2-methylpiperazine-1,4-dicartboxylate
(C-41).
Boc
(L
N~ CN
Cbz

To a cooled (-75 °C) solution of LDA 2M in heptane/THF (1.5 eq) in THF, a solution
of 1-[(benzyloxy)carbonyl]-4-(terz-butoxycarbonyl)piperazine-2-carboxylic acid
(Bigge et al, Tetrahedron Lest. 1989, 30: 5193) in THF was added dropwise at -75°C.
After being stirred for 1 hour at -75 °C, Mel (1.5 eq) was added. After 2 hours at -75
°C the reaction mixture was left warming to r.t., evaporated, diluted with AcOFEt,
washed with NaHCOs3, water, brine and dried over Na;SO,.. The crude was purified
by flash chromatography on silica gel (petroleum ether/AcOEt, 85:15) to obtain the
title compound (C-41).

"H NMR (DMSOd, 340K, 300MHz) & 7.45-7.30 (m, 5H), 5.19 (AA’ system, J = 13
Hz, 2H), 4.05 (d, J = 14 Hz, 1H), 3.87-3.78 (m, 1H), 3.66 (d, J = 14 Hz, 1H), 3.62-
3.35 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H).

MS (EI+) m/z 360 (M+H)".
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Step 2: 1-benzyl 4-tert-butyl 2-[(Z)-amino({ [(1E)-3-methoxy-1-
(methoxycarbonyl)-3-oxoprop-1-enyljoxy}imino)methyl]-2-
methylpiperazine-1,4-dicarboxylate (C-42).

Boc
N
' .ENJQK'NHZ COOMe
Cbz l\} Jl
o)

COOMe
A solution of 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine-1,4-dicarboxylate (C-
41) in BtOH was added to a solution of E;N (3.2 eq) and NH,OH HCI (3 eq) in
EtOH. The mixture was stirred 2 hr at 40 °C. After evaporation of the solvent, the
. residue was diluted with AcOEt, washed with water, dried over Na,;SOy, filtered and
10  concentrated. The residue was further dissolved in chloroform and
dimethylacetylenedicarboxylate (1.5 eq) added to the stirred solution. Reaction was
refluxed over night. The mixture was evaporated and the residue was purified by flash
chromatography on silica gel (petroleum ether/AcOEL, 65:35) affording (C-42).
'H NMR (DMSOdg, 340K, 300MHz). Two sets of signals were observed due to the
15  presence of the geometric isomers: & 7.48-7.25 (m, 5H), 6.31, 6.01 (bs, 2H), 5.63,
5.55 (s, LH), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H, at 3.79, 3.76 (s), at 3.66, 3.61 (s)),
3.60-3.45 (m, 2H), 3.45-3.31 (m, 1H), 1.51, 1.45 (s, 3H), 141 (s, 9H). '

MS (Bl+) m/z 535 (M+H)*.
20  Step3: 1-benzyl 4-tert-butyl 2-[S<(benzoyloxy)-4-hydroxy-6-

(methoxycarbonyl) pyrimidin-2-yl}-2-methylpipérazine-1,4-dicarboxylate (C-43)

OH

N X
’ o
BocN N

NCbz 0O

OCOPh
OMe

25  1-benzyl 4-tert-butyl 2-{(Z)-amino({ [(LE)-3-methoxy-1-(methoxycarbonyl)-3-
oxoprop-1-enylJoxy}imino)methyl]-2-methylpiperazine- 1 4-dicarboxylate (C-42)
was dissolved in xylene and stirred at 155 °C for 8h. After evaporation of the solvent,
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the residue was dissolved in pyridine and benzoic anhydride (1.5 eq) was added. The

- reaction mixture was stirred at room temperature over night, then pyridine was

evaporated. The residue was diluted with AcOE, the organic phase washed with HC]

IN, dried (Na,SOy) and evaporated. The product (C-43) was purified by flash

chromatography (eluent: petroleum ether/AcOEt 70/30).

TH-NMR (DMSOds, 340K, 400MHz) & 12.96 (bs, 1H), 8.11-8.04 (m, 2H), 7.79-7.73

(m, 1H), 7.66-7.58 (m; 2H), 7.37-7.22 (m, 5H), 5.03 (s, 2H), 4.00-3.91 (m, 1H), 3.80-

3.52 (m, TH, at 3.75 (s)), 3.47-3.40 (m, 1H), 1.65 (s, 3H), 1.35 (s, 9H). MS (BI+) m/z

607 (M+H)". 4

Step 4: Methyl 5-(benzoyloxy)-2-[4-(tert-butoxycarbonyl)-2-methylpiperazin-
2-yl]-6-hydroxypyﬁmidine—4—8a:'boxylate (C-44).

OCOPh

. N“ I
BocN/\kk\N OMe
'\/NH o)

1-benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-hydroxy-6-(methoxycarbonyl)pyrimidin-2-
yl]-2-methylpiperazine-1,4-dicarboxylate (C-43) was dissolved in AcOEt and
hydrogenated at 1 atin on 10% (w/w) Pd/C over night. After filtration of the catalyst,
solvent was evaporated to give the crude title compound (C-44) .

'H-NMR (DMSOd6 + TFA, 340K, 400MHz) &: 8.11-8.04 (1, 2H), 7.81-7.74 (m,
1H), 7.66-7.58 (m, 2H), 4.22 (d, J = 14.4 Hz, 1H), 3.80 (s, 3H), 3.75-3.67 (m, 2H),
3.63-3.44 (m, 2H), 3.32-3.24 (m, 1 H) 1.68 (s, 3H), 1.38 (5, 9H) .

MS (El+) m/z 473 M+H)".
Step 5: methyl 2-[4-(tert-butoxycarbonyl)-1,2-dimethylpiperazin-2-yl1}-5,6-
dihydroxypyrimidine-4-carboxylate (C-45)

OH

NZ l
OM:
BocN /\P%N e
LN O
Crude material methyl 5-(benzoyloxy)-2-{4-(tert-butoxycarbonyl)-2-methylpiperazin-

2-yl]-6-hydroxypyrimidine-4-carboxylate (C-44) obtained in step 1 was dissolved in
MeOH , and NaCNBH; (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in HyO, 4eq)
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were added. The reaction mixture was stirred at room temperature. After 30°, the
solvent was evaporated and the crude solid (C-45) obtained washed with Et,O.
MS (El+) m/z 383 (M+H)". .

Step 6: tert-butyl 3-(4-{[(4-fluorobenzyl)aminojcarbonyl }-5,6-
dihydroxypyrimidin-2-yl)-3.4-dimethylpiperazine-1-carboxylate (C-

46) _
OH
. OH F
l H\/@
BOCN/\{/k\N N
l\/ O ’

N
N
Crude material obtained methyl 2-[4-(tert-butoxycarbonyl)-1,2-dimethylpiperazin-2-

. ¥11-5,6-dihydroxypyrimidine-4-carboxylate (C-45) was dissolved in MeOH and p-

ﬂuorobeqzylamine (5.0 eq) was added. The mixture was refluxed till the consumption
of the starting material was completed; then solvent was evaporated and the crude
solid (C-46) obtained washed with Et,O.

MS (El+) m/z 476 (M+H)".
Step 7: 2~(1,2-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5,6-

dihydroxypyrimidine-4-carboxamide (C-47)

OH
) OH F
N H ﬂ
H N/\P%N N
b, &

Crude material ferz-butyl 3-(4-{[(4-fluorobenzyl)amino}carbonyl }-5,6-
dihydroxypyrimidin-2-yl}-3,4-dimethylpiperazine-1-carboxylate (C-46) was stirred in
DCM/TFA (1:1) for 1 hour. Evaporation of the solvent afforded the crude title
compound (C-47).
MS (BI+) m/z376 (M+H)".
Step 8: N-(4-fluorobenzyl)-5,6-dihydroxy-2~(1,2 4-trimethylpiperazin-2-

yDpyrimidine-4-carboxamide hydrochloride (C-48) (6).
Crude material obtained in step 2-(1,2-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-
5,6-dihydroxypyrimidine-4-carboxamide (C-47) was dissolved MeOH and Et;N (2.2
€q) was added. Then NaCNBH3 (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in H,0,
4eq) were added. The reaction mixture was stirred at room temperature over night.
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The reaction mixture was evaporated and the residue purified by preparative HPLC
(C18, gradient of CH;CN/H;0 + 0.01% TFA) to give the title product (C-48) as
trifluoroacetate salt.

'H-NMR (CDsCN + TFA, 280K, 600MHz) &: 7.50-7.38 (m, 2H), 7.13-7.07 (m, 2H),
4.66-4.51 (m, 2H), 4.00-3.72 (m, 4.3H), 3.60-3.56 (t, J=12.7 Hz, 0.7 H), 3.49-3.44 (t,
J=15.5 Hz, 1 H), 3.04 (s, 2H), 2.91 (s, 1H), 2.73 (s, 1H), 2.69 (s b, 2H), 2.05 (5,1H)
1.95 (2H obscured by solvent ).

MS (BI+) m/z 390 (M+H)".

_ EXAMPLE 8 _
N-(4-Fluorobenzyl)-5,6-dihydroxy-2-(1-methylpiperidin-2-yl)pyrimidine-4-

‘ carboxamide (D-2)

OH
OH
\
N H
N
N/
N o)
CH,

Methyl 5-(benzoyloxy)-6-hydroxy-2-piperidin-2-ylpyrimidine-4-
carboxylate (D-1)(prepared from 1-[(benzyloxy)carbonyl)lpiperidine-2-carboxylic
acid by procedures similar to those set forth in Scheme A) was dissolved in the
minimal amount of chloroform. To the stirred solution were added tetrahydrofuran,
triethylamine (5 eq.) and methyl iodide (3 eq.), and the reaction was stirred at 40 °C.
After 30 min, triethylamine (3 eq.) and methyl iodide (2 eq.) were added and mixture
was stirred for 30 min at 40 °C. After evaporation of volatiles, the residue was taken
up into N-methylpyrrolidinone and treated with 3 eq. of 4-fluorobenzylamine at 95 °C
for 15 min. The title product (D-2) was isolated as its trifluroacetate salt by RP-
HPLC (C18, water/acetonitrile with 0.1% of trifluoroacetic acid as eluant).
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'H NMR (DMSO ds, 400 MHz) § 13.1 (bs, 1 H), 12.2 (s, 1 H), 9.45 (bs, 1 H), 9.34 (t, .
J=6.4Hz, 1 H),7.37 (dd, J=5.6 Hz, J=8.4 Hz,2 H), 7.18 (t, /=8.8 Hz, 2 H), 4.57 (d,
J=6.4 Hz, 2 H), 4.05 (bs, 1 H), 3.61 (bd, J= 12.4 Hz, 1 H), 3.52-3.50 (m, 1 H), 2.78
(bs, 3 H), 2.16 (d, J = 13.6 Hz, 1 ), 1.92-1.80 (m, 2 H), 1.65-1.46 (m, 3 H).

MS m/z 361 (M+H)".

EXAMPLE 9
N-(4-Fluorobenzyl)-5,6-dihydroxy-2-(morpholin-4-ylmethyl)pyrimidine-4-

carboxamide
. OH :
OH F
L Y
PN
Oy

O

Step 1: 2-(Diethoxymethyl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4-
carboxamide (E-2).

OH
OH F
=
se¥es
EtO X N
B
EtO o)

To a solution of methyl 2-(diethoxymethyl)-5,6-dihydroxypyrimidine-
4-carboxylate E-1 (prepared from diethoxyacetonitrile by procedures similar to those
set forth in Scheme A) (1.0 eq.) in dry MeOH was added 4-F-benzylamine (3 eq.),
stirring at reflux overnight. Solvent was removed in vacuo and the solid residue
washed with Et;O and dried. This material dissolved in CHCl; was washed with 2N

HC, brine and dried over Na,SO;. Evaporation of solvents gave E-2 as a brown
powder.
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'H NMR (300 MHz, DMSO-ds) 5 12.62 (bs, 1 H), 12.51 (bs, 1 H), 9.22 (t, J=6.2 Hz,
1 H), 7.36 (dd, J=8.5,5.7Hz, 2 H), 7.14 (¢, =89 Hz, 2 H), 5.12 (5, L H), 445 (4, }=
63 Hz, 2H), 3.71-341 (m, 4H),1.15(, J=1.0 Hz, 6 H).

MS m/z 366 (M+H)".
Step 2: N-(4-Fluorobenzyl)-2-formyl-5,6-dihydrox ypyrimidine-4-carboxamide

' (E-3).

OH
OH
v’
H X
W)\N
@] - 0

A solution of E-2 in 100% formic acid was stirred at 50 °C for 1.5
hours. Volatiles were removed in vacuo and solid residue triturated with E;O
obtaining after drying E-3 as a white solid.
'H NMR (300 MHz, DMSO) § 13.19 (bs, 2 H), 9.62 (t, J=6.3 Hz, 1 H), 9.41 (s, 1 H),
7.40 (dd, J=8.5,5.7Hz, 2 H), 7.17 (t, J=8.8 Hz, 2 H), 4.49 (d, J=6.4 Hz, 2 H).
MS m/z 292 (M+H)'". '

Step 3: N-(4-Fluorobenzyl)-5,6-dihydroxy-2-(morpholin-4-

yimethyl)pyrimidine-4-carboxamide (E-4).

To a solution of E-3 in dry dichloroethane was added morpholine (1
eq.), stitrring at room temperature for 30 minutes. NaB(OAc)3H (1.4 eq.) was added
and the reaction stirred at room temperature one more hour. Volatiles were removed
in vacuo and solid residue purified by RP-HPLC on a C18 column, eluents
water/acetonitrile + 0.1 % TFA, to give E-4 as its tufluoroacetate salt.

'H NMR (300 MEz, DMSO-d6, 330 K) §9.05 (bt, 1 H), 7.38 (dd, J=8.5, 5.6 Hz, 2
H), 7.15 (t, J=8.8 Hz, 2 H),4.51 (d, /=63 Hz, 2 H), 3.85 (bs, 2 H),3.74 (1, /= 4.6
Hz, 4 H), 2.98 (bs, 4 H).

MS m/z 363 (M+H)".
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EXAMPLE 10

N-(4-Fluorobenzyl)-5,6-dihydroxypyrimidine-4-carboxamide

OH
N\OH . F
N
H N
0

4,5-Dihydroxy-6-(methoxycarbonyl)pyrimidine-2-carboxylic acid
(F-2). .

O 8]

2-Ethoxycarbonyl4,5-dihydroxy-6-(methoxycarbonyl)pyrimidine (F-

10 1) [obtained from ethyl amino(hydroxyimino)ethanoate (Branco et al., Tetrahedron
1992, 40: 6335) by procedures similar to those set forth in Scheme A] was suspended
in dioxane/THF 2:1 and 1N NaOH was added. After 20 min the mixture was acidified
with 1N HC], concentrated and filtered to give F-2.

'H NMR (DMSO-dg, 300 K, 400 MHz) § 13.10 (bs, 1 H), 11.11 (bs, 1 H), 3.82 (s, 3

15 H).
MS m/z 213 (M-H)".
Step 2: Methyl 5,6-dihydroxypyrimidine-4-carboxylate (F-3).

OH
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A solution of F-2 in HCI 1N was stirred for 6 hours at 90 °C. The
reaction mixture was filtered and the solid washed with HCI 1N. Evaporation of the
filtrate afforded F-3 as a solid. :
1H NMR (DMSO ds, 300 K, 400 MHz)  7.75 (s, 1 H), 3.82 (s, 3 H). .

Step 3: N-(4-Fluorcbenzyl)-5,6-dihydroxypyrimidine-4-carboxamide (¥-4).
F-3 was dissolved in DMF and 4-fluorobenzylamine (3 eg.) was added.

After 2 hours at 90 °C the mixture was evaporated. The title product F4 was purified

by preparative HPLC (C18, 5pm, gradient of CH;CN/HZ0 + 0.01% TFA).

10 'HNMR (DMSO ds, 300 K, 400 MHz) § 12.72 (bs, 1 H), 12.54 (bs, 1 H), 9.48 (bs, 1

H),- 7.77 (s, 1 H), 7.36 (1, J=8.0 Hz, 2 H), 7.14 (t, J=8.8 Hz, 2 H), 4.43 (d, J=6.3 Hz, 2

H).

MS m/z 262 (M-H) .

15 EXAMPLE 11
2-{4-[({ [(2-chlorophenyl)sulfonyl]amino }carbonyl)amino]thien-3-yl1}-N-(2,3-
dimethoxybenzyl)-5,6-dihydroxypyrimidine-4 carboxamide

OH
OH
D
- N
s S N OMe
== N-H o OMe
o‘l\N,H
o 1 Cl
=S
Y;
0]
Step 1: Methyl 2-{4-[({[(2-chlorophenyl)sulfonylJamino }carbonyl)amino}-
20 ~ thien-3-y1}-N-(2,3-dimethoxybenzyl) -5,6-dihydroxypyrimidine-4
carboxylate (G-2).
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OH
OH

|
Ny

\ .
J__ocH,
g N .

— o
n-H

oA

0=¢
,/S

_H
N“ar

A solution of methyl 2-(4-aminothien-3-y1)5,6-dihydroxypyrimidine-4-
carboxylate trifluoroacetate (1 eg.) G-1 (obtained from the deprotection of the
corresponding Boc protected compound) and 2-chlorobenzensulfonylisocyanate (1.02
eq. ) in pyridine was stirred at room temperature for 12 h. Pyridine was removed by
concentration under reduced pressure. 1N HCl was added to the residue and the
resulting solid was collected by filtration. The solid was triturated with HO and then
Et;0 to give the title compound.
1H NMR (400 MHz, DMSO) 8 13.17 (bs, 1 H), 11.70 (bs, 1 H), 10.91 (bs, 1 H),
10.80 (bs, 1 H), 8.35(d, F=335Hz ,1 H), 8.11(d, /=733 Hz, 1 H), 7.77 (m, 2 H),
7.63-7.57 (n, 1 H), 7.58 (d, 7=3.35 Hz, 1 H), 3.88 (s, 3 H).

MS m/z 485 (M+H)".

Step 2: 2-{4-[({[(2-chlorophenyl)sulfonyl]aminoc }carbonyl)amino]thien-3-yi }-
N-(2,3-dimethoxybenzyl)-5,6-dihydroxypyrimidine-4 carboxamide
(G-3).

A solution of G-2 (1 eq.) and 2,3-dimethoxybenzylamine (1 eq.) in
DMF was stirred at 50°C for 12 h. DMF was removed by concentration under
reduced pressure. 1N HCI was added to the residue. After filtration a solid was
obtained which was triturated with water and then Et;O. The title product G-3 was
obtained by HPLC purification (Nucleosil, gradient: MeCN/H,0 30%-90% in 10 min)
to give the title compound as a solid.
IH NMR (400 MHz, DMSO) & 13.03 (bs, 1 H), 12.65 (bs, 1 H), 11.60 (bs, 1 H), 9.47
(bs, 1 H), 9.20 (bs, 1 H), 8.11 (d, J=7.88 Hz ,1 H), 8.05 (m, 1 H), 7.68 (m, 2 H), 7.59
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(m, 2 H), 7.07 (app. t, J = 7.94 Hz, 1 H), 6.96 (m, 2 H), 4.57 (s, 1 H), 4.56 (s, 1 H),
3.80(s,6 H).
MS m/z 620 (M+H)".

. EXAMPLE 12
N4-(4-fluorobenzyl)-5,6-dihydroxy-N2-(pyridin-2-ylmethyl)pyrimidine-2,4-

dicarboxamide .
OH T
: OH 3 F
(\/H\/H Nl . H\g
"0 0]

2-Ethoxycarbonyl-4,5-dihydroxy-6-(methoxycarbonyl)pyrimidine (F-
1) was dissolved in DMF and 4-fluorobenzylamine (2.1 eq.) added. After stirring for
5 h at 90 °C, a further addition of 4-fluorobenzylamine (0.61 eq.) was done and the
mixture was stirred at the same temperature overnight. To this mixture, containing
N—(4—ﬂuorobenzyl)—2—ethoxycarbonyl—S,6—dihydroXy—pyrimidine—4—carboxamide -
2), 2-picolylamine (3 eq.) was added and the reaction was stirred at 90°C for 3 h. The
product was purified by preparative RP-HPLC (gradient of CH;CN/H,O + 0.01%
TFA), to give the title compound (H-3) as its trifluoroacetate salt

" 'HNMR (DMSO-ds, 300K, 400 MHz) § 12.90 (bs, 1 H), 12.74 (bs, 1 H), 9.81 (t, J=

6.7 Hz, 1 H), 9.74 (t, J = 6.7 Hz, 1 H), 8.54 (d, J=4.8 Hz, 1 H), 7.82 (t, J=6.9 Hz, 1
H), 7.40-7.30 (m, 4 H), 7.18 (t, J=8.8 Hz, 2 H), 4.61 (d, /=6.4 Hz, 2 H), 4.56 (d, J=6.4
Hz, 2 H).

MS m/z 398 (M+H)*.

EXAMPLE 13

2—(1—benzoyl—2,3—dihydro—lH—indol-2—yl)—N—(4—ﬂuorobenzyl)—S,6—
dihydroxypyrimidine-4-carboxamide
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N
Ph>l=0

Step 1: | Preparation of Compound I-2
: OH - OH |
’ r\f S O H ) N| A OH
W N7y Ot H/P/C g% NN OCHs ‘
N ° : N o
Cbz 1 H L2 .

Compound I-1 (prepared from indoline-2-carboxylic acid by protection

5  of the nitrogen and following procedures similar to those set forth in Scheme A) was
dissolved in MeOH/EtOAc (1:4) and hydrogenated at atmospheric pressure on 10%
Pd/C overnight, crude product I-2 was obtained after filtration and evaporation.

Step 2: Preparation of Compound I-3
OH
N7 OCOPh
|
= OCH
N 3
0]

N
Ph>=0

Crude product I-2 was dissolved in THF, followed by pyridine (8 eq.),
and PhCOCI (4 eq.). Crude product I-3 was obtained after being stirred at room
temperature overnight and solvent evaporation.

10
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Step 3: 2-(1-benzoyl-2,3-dihydro-1H-indol-2-yl)-N-(4-fluorobenzyl)-5,6-

dihydroxypyrimidine-4-carboxamide (I-4).

The crude I-3 dissolved in DMF and 4-fluorobenzylamine (4 eq.)
added. The mixture was stirred at 90°C for 4 hours. The title prdduct 1-4 was purified
by preparative RP-HPLC (C18, gradient of CH;CN/H2O + 0.01 %TFA).

TH NMR (DMSO dg, 340 K, 300 MHz) & 12.63 (bs, 1 H), 11.92 (bs, 1 H), 8.26 (bs, 1
H), 7.45-6.96 (m, 13 H), 5.38 (dd, J= 4.5 Hz, J = 10.0 Hz, 1H), 4.48-4.36 (m, 2H),
3.60(dd, J=10.2Hz, J= 164 Hz, 1 H), 3.19(dd, /=164 Hz, /=44 Hz, 1 H).

MS m/z 485 (M+H)".

EXAMPLE 14

_ N-(4—-fluorobenzyl) -5,6-dihydroxy-2-[1-(pyridin-2-ylcarbonyl)-1,2,3,4-
 tetrahydroquinolin-2-yl]pyrimidine-4-carboxamide

OH
OH F
w7
N
N/
N _O O

N\
\\I
Step 1: Preparation of Compound 1-6
OH | OH
OCOPh OCOF’h

S

COOMe COOMe
NCbz

The benzoy! protected pyrimidine I-5 {prepared from
tetrahydroquinoline-2-carboxylic acid (Robl et al, Tetrahedron Letters, 1995, 36,
1593) by protection of the nitrogen and following procedures similar to those set forth
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in Scheme A] was dissolved in EtOAc and hydrogenated at atmospheric pressure on
10% Pd/C at room temperature overnight. I-6 was obtained after fiitration and
evaporation of the organic solvent.

Step 2: Preparation of Compound I-7

The residue was dissolved in dichloromethane and picolinic acid (1.1
eq.), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.3 eq.),
hydroxybenzotriazole (1.3 eq.), and diethylisopropylamine (1.3 eq.) were added.
Further additions of the reactants were made until complete consumption of the
starting material. Mixture was evaporated to give crude I-7.

Step 3: N-(4-fluorobenzyl)-5,6-dihydroxy-2-{1-(pyridin-2-ylcarbonyl)-1,2,3.4-
tetrahydroquinolin-2-yljpyrimidine-4-carboxamide (1-8)

The crude ¥-7 product was dissolved in MeOH and 4~
fluorobenzylamine (3 eq.) was added. The reaction mixture was refluxed overnight.
The product was purified by preparative RP-HPLC (C18 gradient of CH;CN/H2O +
0.01% TFA), to give I-8 as its trifluoroacetate salt.

TH-NMR (DMSO-dg, 400 MHz, 340 K) § 12.65 (bs, 1 H), 11.81 (bs, 1 H), 837 (d,J =
44Hz, 1 H),7.92 (t, 1 H), 7.82 (1, F=70Hz, 1 H),754 (d, J=7.6 Hz, 1 H), 7.38
(t,J=54Hz, 1H),7.27(t,J=541z,2H),7.14-7.10(m, 3 H), 691 (t, /=6.7, 1 H),
6.70-6.50 (m, 2 H), 5.45 (t, J = 7.2 Hz, 1 H), 4.45-4.35 (m, 2 H), 2.70-2.80 (m, 2 H),
2.05 (bs, 1 H), one proton obscured by DMSO

MS m/z 500 (M+H").

EXAMPLE 15
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2-Benzyl-N-(4-fluorobenzyl)-5-hydroxy-6-(2-morpholin-4-ylethoxy)pyrimidine-4-
carboxamide .

L

Step 1: Methyl 2-benzyl-5-[(ters-butoxycarbonyl)oxy}-6-(2-morpholin4-
5  ylethoxy)pyrimidine-4-carboxylate (N-2)

0

To a stirred solution of methyl 2-benzyl-5-[(ter+-butoxycarbonyl)oxy}-
6-hydroxypyrimidine-4-carboxylate (N-1) (prepared from B-5 in Example 3, Step 1 by
protection of the 5-hydroxyl group with pivaloyl chloride using a procedure similar to

10 those set forth in Example 6, Step 2) in THF, CsCOs; (2 eq.) and 4-(2-
chloroethyl)morpholine (1.5 eq.) hydrochloride were added and mixture reacted at 60
°C for 1 h. Further addition of 4-(2-chloroethyl)morpholine (1 eq.) allowed the
complete consumption of starting material after 2 h. The mixture was then allowed to
cool to room temperature, poured into EtOAc, extracted with brine, dried (Na;SOy,),

15 filtered and concentrated.

-135-



WO 03/035076 PCT/GB02/04742

10

15

25

30

G953

Step 2: 2-Benzyl-N-(4-fluorobenzyl)-5-hydroxy-6-(2-morpholin-4-

ylethoxy)pyrimidine-4-carboxamide (N-3)

The oily residue containing N-2 was taken into DMF and treated with
3 eq. of 4-fluorobenzylamine at 90 °C for 1 h. The title compound (N-3) was isolated
as its trifluoroacetate salt by RP-HPLC (C18, water/acetonitrile with 0.1% of TFA as
eluant). . : C
"H NMR (DMSO0-ds, 400 MHzZ) § 12.15 (bs, 1 H), 9.95 (bs, 1 H), 9.75 (t, J=6.4 Hz, 1
H), 7.38 (dd, J=8.5 Hz, J=5.7 Hz, 2 H), 7.34-1.27 (m, 4 H), 7.23-7.14 (n, 3 H), 4.67 .
(bs, 2 H), 4.49 (d,J=6.4 Hz, 2 H), 4.07 (s, 2 H), 4.00-3.90 (m, 2 H), 3.70-3.40 (m, 6
H), 3.25-3.10 (m, 2 H).
MS m/z 467 (M+HY).

EXAMPLE 16 -

N—(4-ﬂudrobenzyl}S,é-diflydroxy-Z—( I-methyl-1-morpholin-4-ylethyl)pyrimidine-4-

carboxamide
OH
0]

To a stirred solution of 2-[1-(dimethylamino)-1-methylethyl]-N-(4-fluorobenzyl)-5,6-
dihydroxypyrimidine-4-carboxamide hydrochloride (prepared as described in example
4) in NMP an excess of morpholine (10 eq.) was added and mixture was stirred over
night at 100 ° C. After cooling to room temperatufe, title product was isolated by RP
HPLC (MeCN/H,O containing 0.1% TFA as eluant).

'H NMR (DMSO-dg) § 1233 (bs, 1 H), 9.41 (t, J= 6.0 Hz, 1 H), 7.39 (dd, J = 8.6 Hz,
J=55Hz,2H),7.19(t, J=9.1 Hz, 2 H),4.56 (d, J= 6.0 Hz, 2 H), 3.88 (bs, 2 H),
3.29 (bs, 2 H), 1.68 (s, 6 H). '

MS m/z (M*+1) 391

Step 1:

Tables 1 to 25 below list compounds of the present invention which
have been prepared. The Tables provide the structure and name of each compound,

.the mass of its molecular ion plus 1 (M+) or molecular ion minus 1 (M-) as
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determined via FIA-MS, and the synthetic scheme employed to prepare the
compound. When the compound was prepared as a salt, the identity of the salt is
included with the compound name. The synthetic scheme identified as "A*" in the
Tables is identical to Scheme A above, except for an additional deprotection step to

5 remove Boc, Cbz, or benzyl present from the substituent in the 2-position of the
pyrimidine ring.
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Table 1
Exp Structure " Name M+ | Scheme
1 N-benzyl-5,6-dihydroxy-2-thien-2- | 328 A
ylpyrimidine-4-carboxamide
K]
2 N-cyclohexyl-5,6-dilydroxy-2-thien{ 320 A
2-ylpyrimidine-4-carboxamide
3 5.6-dihydroxy-N-(pyridin-2- 329 A
s ylmethyl)-2-thien-2-ylpyrimidine-4-
0 carboxamide (FICI salt) .

5,6-dihydroxy-2-thien-2-yl-N-[2- 39 A

(trifluoromethyl)benzyljpyrimidine-
4-carboxamide :

5,6-dihydroxy-2-thien-2-yl-N-[3- 396 A
(trifluoromethyl)benzyllpyrimidine-
4-carboxamide

6 5.6-dihydroxy-N-(4-methoxybenzyl)] 358 A
2-thien-2-ylpyrimidine4-
carboxamide
7 oH N-(2-bromobenzyl)-5.6-dihydroxy-2] 407 A
oM thien-2-ylpyrimidine-4-carboxamide]
) ' &
\_s 6 Br
8 OH 5,6-dihydroxy-N-(pyridin-4- 329 A
N s ylmethyl):2—thien-2—ylpyn‘nﬁdinc—4—
s - s i carboxamide (HCl salt)
Y/
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5.6-dihydroxy N-(2-methoxybenzyl)] 358 | A
2-thien-2-ylpyrimidine-4-
ca.rbpxnmide

N-(2,6-dimethoxybenzyl)-5.6- 388 A
dihydroxy-2-thien-2-ylpyrimidine-4
carboxamide

10}

11 N-(2,3-dimethoxybenzyl)-5,6- 388 A
dihydroxy-2-thien-2-ylpyrimidine-4-

carboxamide

§,6-dihydroxy-N-(2-methylbenzyl)- { 342 A
2-thien-2-ylpyrimidine-4-
carboxamide

12

13 N-(2.4-dichloro-6-methylbenzyl)- 411 A
5,6-dihydroxy-2-thien-2-

ylpyrimidine-4-carboxamide

14 N-(2-fluorobenzyl)-5,6-dihydroxy-2{ 346 A

thien-2-ylpyrimidine-4-carboxamide;

15 5,6-dihydroxy-2-thien-2-yl-N-{4- 396 A
(triflucromethyl)benzyllpyrimidine-

4-carboxamide

16 N-(1,1°-biphenyl-2-ylmethyl)-5,6- 404 A
dihydroxy-2-thien-2-ylpyrimidine-4-

carboxamide
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5,6-dihydroxy-N-{4-(1,2,3- 412 A
N lthiadiazol-4-yl)benzyl)-2-thien-2-
ylpyrimidine-4-carboxamide

17

",

18 N~(2,5-dichlorobenzyl)-5,6- 397 A
dihydroxy-2-thien-2-ylpyrimidine-4-

lcarboxamide

19 N-(2-chloro-4-fluorobenzyl)-5,6- 380 A
dihydroxy-2-thien-2-ylpyrimidine-4

catboxamide

N-(3-chloro-4-methylbenzyl)-5,6- 376 A
dihydroxy-2-thien-2-ylpyrimidine-4
carboxamide

20

21 N-(2,3-dichlorobenzyl)-5,6- 397 A
dihydroxy-2-thien-2-ylpyrimidine-4

carboxamide

22 5,6-dihydroxy-2-thien-2-yl-N-{2- 412 A
(aifluoromethoxy)benzyljpyrimidin

e-4-carboxamide

5,6-dihydroxy-N-[2~ 374 A
{methylthio)benzyl]-2-thien-2-
ylpyrimidine-4-carboxamide

5,6-dihydroxy-N-(3-phenylprop-2- | 352 A
ynyl)-2-thien-2-ylpyrimidine-4-
carboxamide
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25 oH -|5.6-dihydroxy-N-prop-2-ynyl-2- 276 A

/l thien-2-ylpyrimidine-4-carboxami
S. X N\/za-l
\ ]
26 5,6-dihydroxy-N-(2-hydroxyphenyl{ 330 A
2-thien-2-ylpyrimidine-4-
carboxamide

N-(1-benzofuran-2-ylmethyl)-5,6- 368 A
dihydroxy-2-thien-2-ylpyrimidine-4-

carboxamide

28 N-(3-chiloro-4-fluorobenzyl)-5.6- 380 A
dihydroxy-2-thien-2-ylpyrimidine-4-
carboxamide .
29 o a N-3,5-dichiorobenzyl)-5,6- E7
M dihydroxy-2-thien-2-ylpyrimidine-4
| carboxamide
p N a
\ o
30 LU N-(2,5-dimethoxybenzyl)-5,6- 388 A
o dihydroxy-2-thien-2-ylpyrimidine-4
N carboxamide
I 2 N.
Y/ L
Sy,
31 N-(2,3-dihydro-1-benzofuran-5- 370 A
M ylmethyl)-5,6-dihydraxy-2-thien-2-
s | 7 N\/@j} ylpyrimidine-4-carboxamide
\ o
32 N-(2-chloro-6-phenoxybenzyl)-5,6- | 454 A
N dihydroxy-2-thien-2-ylpyrimidine -4
C]i/ carboxamide
\
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33

&

N-(1,2-diphenylethyl)-5.6-
dihydroxy-2-thien-2-ylpyrimidine-4
carboxamide

418 A

IN-(1,1’-biphenyl-3-ylmethyl)-5,6-
dihydroxy-2-thicn-2-ylpyrimidine-4
carboxamide

N-(2,3-dimethylbenzyl)-5,6-

carboxamide

dihydroxy-2-thien-2-ylpyrimidine-4{-

36

\ /2

N-(2-chloro-6-methylbenzyl)-5,6-
dihydroxy-2-thien-2-ylpyrimidine-4
carboxamide

376 A

37

5,6-dihydroxy-N-(pyridin-3-
yimethyl)-2-thien-2-yIpyrimidine-4-
carboxamide (FIC] sal)

329 A

38

5,6-dihydroxy-2-thien-2-yl-N-[3-
|(wifluoromethoxy)benzyl}pyrimidin
e-4-carboxamide

412 A

39

N-[3-fluoro-5-
(trifluoromethylbenzyl}-5,6-
dihydroxy-2-thien-2-ylpyrimidine-4
carboxamide

-

414 A

N-{2-fluoro-5-
(triflucromethylbenzyl}-5,6-
dihydroxy-2-thien-2-ylpyrimidine-4
carboxamide

414 A
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41 F N~(3,5-difluorobeazyl)-5.6- 364 A
dihydroxy-2-thien-2-ylpyrimidine-4-
carboxamide

42 N-(4-chioro-2-fluorobenzyl)-5,6- 380 A
dirydeoxy-2-thien-2-ylpyrimidine-4-

carboxamide

43 5,6-dihydroxy-N-(3-methoxybenzyl§ 358 A
2-thien-2-ylpyrimidine-4-

carboxamide

N-[4-fluoro-2- 414 A
(trifluoromethyl)benzyl]-5.6-
dihydroxy-2-thien-2-ylpyrimidine-4+
carboxamide

45 N-(3-chlorobenzyl)-5,6-dihydroxy-2{ 362 A
M jthien-2-ylpyrimidine-4-carboxamide}

46 o N-(2-chlorobeazyl) 5 6-dihydroxy 2| 362 | A
4‘hien~2-ylpyximidine-4-carboxamidc

47 oH 3,6-dibydroxy-N-(1-phenylpropy)-2| 356 A
OH Thien-z-y]pynmndme-d.arboxamxdc' idi i

48 o IN-[4-fluoro-3- : a4 | A

M (trifluoromethryl)benzyl}-5,6-
I dihydroxy-2-thien-2-ylpyrimidine-4
Q& I F carboxamide
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49 o |benzy12-{4— 477 A
N - f(benzylamino)carbonyl}-5,6-
dihydroxypyrimidin-2-yl}thien-3-
I ° ] ylcarbamate
50} o [N-(2,3-dihydro-1H-inden-2-y1)-5,6- | 354 A
S dihydroxy-2-thien-2-ylpyrimidine-4-
O)l\ P carboxamide
51 oH . |N-(3-fluorobenzyl)-5.6-dihydroxy-2] 346 A
- thien-2-ylpyrimidine-4-carboxamide]
S: I & "\/©\F
N\ } o
52 oK 5,6-dihydroxy-N-(4-hydroxy-3- 374 A
. N oH  Imethoxybenzyl)-2-thien-2-
s | N\/@ ylpyrimidine-4-carboxamide
W <] ?cﬂ,
53 OH N-(3,4-dichlorobenzyl)-5,6- 397 A
M dihydroxy-2-thien-2-ylpyrimidine-4
. AN carboxamide
W 8
54 N-(4-fluorobenzyl)-5,6-dihydroxy-2{ 346 A
N -oH jthien-2-ylpyrimidine-4-carboxamide
I P
W 3
55 o .0 5,6-dihydroxy-N-(3-nitrobenzyl)-2- | 373 A
oH S thien-2-ylpyrimidine-4-carboxamide!
N
S h‘ #
W 3
56 o N-(2,4-dichlorobenzyl)-5,6- 397 A
N dihydroxy-2-thien-2-ylpyrimidine-4-
j carboxamide
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57 oH {N-(3,4-difluorobenzyl)-5,6- 364 A
dihydroxy-2-thien-2-ylpyrimidine-4]
carboxamide

58 5,6-dihydroxy-2-thien-2-y1-N-(2,4,6{ 418 A
trimethoxybenzyl)pyrimidine-4- .
carboxamide :

59 5,6-dihydroxy-N-(1- 318 | A
' paphthylmethyl)-2-thien-2-

ylpyrimidine-4-carboxamide

60 oH cH, [N<3.4-dimethoxybenzyl)-5,6- 388 A
O 0  jdihydroxy-2-thien-2-ylpyrimidine-4- :
i carboxamide

61 o] N-(2,6-difluorobenzyl)-5,6- 364 A

N oM F dihydroxy-2-thien-2-ylpyrimidine-4-
] \:@ carboxamide
s = N.
! N
2\ o F

62 oH F N-(2,5-diflnorobenzyl)-5.6- 364 A
oH dihydroxy-2-thien-2-ylpyrimidine-44
N' A carboxamide
5. P N
\| '
63 N-(4-chlorobenzyl)-5,6-dihydroxy-2§ 362 A
o0 G |thien-2-ylpyrimidine-4-carboxamide)
L7 ”\/©/
N\

64 OH IN-(2,4-diflucrobenzyl)-5,6- 364 A

N F  tdihydroxy-2-thien-2-ylpysimidine—-4-
- N\/Q/ carboxamide
\ ¢
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5,6-dihydroxy-2-thien-2-yl-N-(3,4,5{ 418 A
rimethoxybenzyDpyrimidine-4-
jcarboxamide

65

IN-(3,5-dimethoxybenzyl)-5,6- 388 A
dilydroxy-2-thien-2-ylpyrimidine-4-
mrboxaxpide

67 5,6-dihydroxy-N-{4-methylbenzyl)- | 342 A
2-thien-2-ylpyrimidine-4-
carboxamide

68 N-(Z-cthoxybenzyl)—i,&d.ihydroxy— L3712 A
2-thien-2-ylpyrimidine-4-

lcarboxamide

69 oH 5,6-dihydroxy-2-thien-2-yi-N-(thien{ 334 A
OH 2-ylmethyl)pyrimidine-4-

| : N \/(s\> carboxamide

70, on {N-benzyl-2-(3-({{(2- 08(M-1 A
S chlorobenzyl)aminojcarbonyl}
amino)thien-2-y1}-5,6-
dihydroxypyrimidine-4-

o carboxamide

71 OH N-(2,3-dihydro-1H-inden-1-y1)-5,6- | 354 A
OH dihydroxy-2-thien-2-ylpyrimidine-4-
carboxamide

72/ . O N-{1-(3-furyl)ethyl]}-5,6-dihydroxy- | 332 A
OH 2-thien-2-ylpyrimidine-4-

= =
oy Nﬁ/‘;\o carboxamide
3
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73

N-(1,3-benzodioxol-5-ylmethyl)-5,6,
dihydroxy-2-thien-2-ylpyrimidine-4-
carboxamide

372 A

74

5,6-dihydroxy-N-[1-(5-ox0-4,5-
diliydro-1H-1,2 4-triazol-3-yDethyl H
2-thica-2-ylpyrimidine-4-
carboxamide

349 A

75

5,6-dihydroxy-N-(1,3-thiazol-5-

ylmethyl)-2-thien-2-ylpyrimidine-4-
carboxamide

335 A

76

5,6-dihydroxy-N-(2-methoxybenzyl)
2-(5-nitrothien-2-yl)pyrimidine-4-
carboxamide

403 A

N-benzyl-5,6-dibiydroxy-2-(5-
nitrothien-2-yhpyrimidine-4-
carboxamide .

373 A

N-(3-chioro-4-methylbenzyl)-5,6-
dihydroxy-2-(S-nitrothien-2-
yDpyrimidine-4-carboxamide

421 A

N-benzyl-5,6-dihydroxy-2-(5-
methylthiea-2-yl)pyrimidine-4-
carboxamide

342 A

N-(2,4-dimethoxybenzyl)-5,6-
dihydroxy-2-thien-2-ylpyrimidine-4
carboxamide

388 A
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81

N-[3,5-bis(trifluoromethyl)benzyl}-
5,6-dihydroxy-2-thiea-2-
ylpyrimidine-4-carboxamide

82

5,6-dibydroxy-N-(1Hrindol-3-
ylmethyl)-2-thien-2-ylpyrimidine-4-
carboxamide

367 A

N-{1-(2-furylethyl}-5,6-dihydroxy-
2-thien-2-ylpyrimidine-4-
carboxamide

332 A

5,6-dihydroxy-N-(isoxazol-3-
ylmethyl)-2-thien-2-ylpyrimidine-4-
carboxamide

319 A

5,6-dihydroxy-N-{(4-methyl-1,2,5-
oxadiazol-3-yl)methyl]-2-thien-2-
ylpyrimidine-4-carboxamide

334 A

5,6-dihydroxy-N-(quinolin-3-
ylmethyl)-2-thien-2-ylpyrimidine-4-
‘carboxamide

3719 A

87

N-(1-benzothien-3-ylmethyl)-5,6-
dihydroxy-2-thien-2-ylpyrimidine-44
carboxamide

384 A

88

5,6-dihydroxy-N-(1H-indo}-2-
ylmethyl)-2-thiea-2-ylpyrimidine-4-
carboxamide

367 A
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20 o 5,6-dihydroxy-N-(1,3-thiazol-2- B35 | A

A yimethyl)-2-thien-2-ylpyrimidine-4-
| \D carboxamide

S X, g

\J S

% ’ 5,6-dihydroxy-N-{(imidazof1,2- 363 | A

w a)pyridin-2-ylmethyl)-2-thien-2-

g ylpyrimidine-4-carboxamide

91 N-{(1.3-dimethyl-1H-pyrazol-4- 346 A
yhmethyl]-5,6-dihydroxy-2-thien-2-

ylpyrimidine-4-carboxamide

N-(1-benzothien-2-ylmethyl)-5,6- 384 A
dihydroxy-2-thien-2-ylpyrimidine-4-
carboxamide

93 5,6-dihydroxy-N-{(5-phenyl-1,34- | 396 A
oxadiazol-2-yDmethyl}-2-thien-2-
ylpyrimidine-4-carboxamide

94 N-(3-chloro-2-methylbenzyl)-5,6- 376 A

o dihydroxy-2-thien-2-ylpyrimidine-4-
a carboxamide
95 oH N~(5-chloro-2-methylbenzyl)-5,6- 376 A
oH : dihydroxy-2-thien-2-ylpyrimidine-4-
WS carboxamide
S P
\ } o o
92 oH (N-(4-chloro-2-methylbenzyl)-5,6- 376 A

NP @ |dihydroxy-2-thien-2-ylpyrimidine-4
O/t . N\/Q carboxamide
S o cH,
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97 o, N-(2,5-dimethyibenzyl)-5,6- 356 A
oH dihydroxy-2-thien-2-ylpyrimidine—4-
' = carboxamide
S P N.
g 0 o™
98 - IN-(2,4-dimethylbenzyl)-5,6- 356 A
dihydroxy-2-thien-2-ylpyrimidine-4-
7 carboxamide
99 N-(3,4-dimethylbenzyl)-5,6- 356. A
dibydroxy-2-thien-2-ylpyrimidine-4-
carboxamide
100 N-[(1R)-2,3-dihydro-1H-inden-1-yIl} 354 A
5,6-dihydroxy-2-thien-2-
ylpyrimidine-4-carboxamide
101 oH N-<(2-furylmethyl)-5,6-dihydroxy-2-| 318 A
A AOH o thien-2-ylpyrimidine-4-carboxamide;
e IO
\ 5
102/ oH 5,6-dihydroxy-N-(1-phenylethyl)-2-| 342 A
Ao thien-2-ylpyrimidine-4-carboxamide|
X O
2 ' o o
103 OH cnia |5.6-dihydroxy-N-[(15)-1- 342 A
N |phenylethyl]-2-thien-2-ylpyrimidine
| (@ 4-carboxamide
s. X, N,
\ o &
104 o |5,6-dihydroxy-N-[(IR)-1- 342 A
2 H phenylethyl}-2-thien-2-ylpyrimidine;
I “\p 4-carboxamide
s, N
\ / o o4
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