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Ooo0ooOoao
R2
Ri
oH R
> R
N* + + S 0
|
H,NA‘N NH, OMO HN
CHO |
H:N" N H 0
2.4-Diamino-g- .
hydroxypyrimidine Meldrum's acld 18y 2a.u 1)
1a: R'=Ma, R%=0Et 2a; R'=Me, RZ=0Ft (46%)
1b; R'=0Me, RZ=0Et 2b: R'=0Me, R2=0E1 (37%)
1c: R'=0Me, R2=0p-Pr 2 2c: R'=0Me, R2%=0n-Pr (38%)
1d; R'=R*=0QEt 2d: R'=R*=0Et (41%}
1e: R'=R%=F 26: R'=R2=F (34%)
1f; R'=Br, R2%=0Et 2f: R'=Br, RZ=0Et (40%)
1g: R'=0Et, R*=0Ma 2g: R=0Et, R%=0Ma (45%)}
1h: R’=0{CH,CH=CH,), RZ=0Me ¥ 2h: R'=D{CH;CH=CH,), RZ=0OMe {35%)
1i: R'=0n-Pr, R%=0Me % 2i: R'=0n-Pr, R*=0Me (41%)
1j: R'=0Et, R*=H 2i: R'=0Et, R%=H {43%)
1k: R'=0(CH,CH=CH,), R®=H 2k; R'=0({CH,CH=CH,}, R2=H [45%)
11: R1=Cl, R%=0Et 5 2l: R'=Cl, RZ=0Et (30%)
1m: R'=Cl, R*=H 2m: R'=C), R%=H (35%) ¥
1n: R*=Br, R2=H 2n: R'=Br, R%=H (25%)
1a: R'=0CF;,, R%=H 2o: R'=0CF;, R?=H {23%)
1p: R'=0Ma, R*=H 2p: R'=0Me, R*=H {35%)
1q: R'=0n-Pr, R%=H 2q: R'=0n-Pr, R%=H (32%)
1r: R'=Ph, R%=H 2r: R'=Ph, R%=H (37%)
1s: R'=Et, R?=H & 2s: R'=El, R%=H ({37%)
1t R'=p-Pr, R2aH 1 2t: R'=n-Pr, R%=H (18%)
1u; R'=p-Bu, R%=H 2u: R'=p-Bu, R*=H (30%)
ooo®" 0000000000000 0D000DD000O00D0DO00D0DO00DoDO0OoDooOooDo
0o0o0o0Do0o0ooDoDoOo0oo0ooDoo0o0o0DoDoDo0o0o0oDoDoOooO0oDoDoOoOooDoDoOoOooOooao
gooooooooooootbootbooboo0oboo0oboo0obo0oboooooooooooOoonOoao
pgooooooooooooootoobooboobobobobooboooooooOooOooao
0000000 oDoDoOo0oo0oDooo0oo0DoDoDo0oO0o0oDoDoOooO0oDoDoOoooDoDoOoOooOon0oaon
Oo0oo0o0oo0oo0oo0o0oo0ooo0oo0o0xpopoboobooooooooooooooao
0
oo0oooaod

2-Amino-5-(4-ethoxy-3-methylphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,
7-dione (2a)

Yield: 46%; mp: >300 O ; IR (KBr): 3455, 3166, 2856, 2699, 1578, 1477 cm™1; H N
MR (400 MHz, DMSO-d6): & 10.55 (1H, br s), 10.01 (1H, s), 6.90 (1H, d, J = 2.4

Hz), 6.84 (1H, dd, J = 8.8, 2.4 Hz), 6.77 (1H, d, J = 8.8 Hz), 6.51 (2H, br s),

4.00 (1H, d, 3 = 7.6 Hz), 3.95 (2H, g, 3 = 7.0 Hz), 2.88 (1H, dd, J = 16.0, 7.6

Hz), 2.42 (1H, d, J = 16.0 Hz), 2.07 (3H, s), 1.29 (3H, t, J = 7.0 Hz); 3C NMR

(100 MHz, DMSO-d6): &6 171.10, 161.42, 156.45, 155.20, 154.95, 135.08, 128.74, 1
25.49, 124.61, 111.22, 92.07, 63.14, 32.12, 16.21, 14.83; MS (El) m/z 314 (M+).

2-Amino-5-(4-ethoxy-3-methoxyphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4
,7-dione (2b)

Yield: 37%; mp: >300 O ; IR (KBr): 3462, 3309, 2850, 2743, 1582, 1521 cm1; H N
MR (400 MHz, DMSO-d6): & 10.57 (1H, br s), 10.02 (1H, s), 6.84 (1H, d, J = 2.3

Hz), 6.78 (1H, d, J = 8.7 Hz), 6.53 (1H, dd, J = 8.7, 2.3 Hz), 6.50 (2H, br s),

4.05 (1H, d, 3 = 7.7 Hz), 3.92 (2H, g, J = 6.9 Hz), 3.69 (3H, s), 2.88 (1H, dd,

J =16.4, 7.7 Hz), 1.27 (3H, t, J = 6.9 Hz); 13C NMR (100 MHz, DMSO-d6): & 171.
34, 161.47, 156.43, 155.01, 148.89, 146.63, 136.09, 117.65, 112.90, 111.24, 92.0
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3, 63.73, 55.38, 38.71, 32.44, 14.81; MS (E1) m/z 330 (M+).

2-Amino-5-(3-methoxy-4-propoxyphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-
4,7-dione (2¢)
Yield: 38%; mp: >300 O ; IR (KBr): 3450, 3167, 2959, 2876, 1652, 1591 cm™*; 1H N
MR (400 MHz, DMSO-d6): &6 10.57 (1H, br s), 10.03 (1H, br s), 6.83 (1H, d, J = 2
.3 Hz), 6.79 (1H, d, J = 8.4 Hz), 6.52 (1H, dd, J = 8.4, 2.3 Hz), 6.51 (2H, br s
), 4.05 (1H, d, J = 7.9 Hz), 3.82 (2H, t, J = 7.1 Hz), 3.69 (3H, s), 2.88 (1H, d
d, J = 16.4, 7.9 Hz), 1.67 (2H, sext, J = 7.1 Hz), 0.92 (3H, t, J = 7.1 Hz); 13C
NMR (100 MHz, DMSO-d6): & 171.22, 161.69, 158.44, 157.50, 146.831, 145.48, 137
.33, 117.79, 113.05, 111.44, 99.65, 69.86, 55.57, 38.73, 32.52, 22.20, 10.53; MS
(E1) m/z 344 (M+).

2-Amino-5-(3,4-diethoxyphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dio
ne (2d)
Yield: 41%; mp: >300 O ; IR (KBr): 3188, 2977, 2868, 1653, 1635 cm~1; 1H NMR (40
0O MHz, DMSO-d6): & 10.57 (1H, s), 10.01 (1H, s), 6.81 (1H, d, J = 1.8 Hz), 6.78
(1H, d, J = 8.8 Hz), 6.53 (1H, dd, J = 8.8, 1.8 Hz), 6.50 (2H, br s), 4.03 (1H,
d, J =7.8 Hz), 3.93 (2H, q, J = 6.9 Hz), 3.92 (2H, g, J = 6.9 Hz), 2.87 (1H, d
d, J = 16.0, 7.8 Hz), 1.28 (3H, t, J = 6.9 Hz), 1.26 (3H, t, J = 6.9 Hz); 3C NM
R (100 MHz, DMSO-d6): & 171.27, 161.47, 156.42, 154.97, 148.11, 146.87, 136.19,
117.94, 113.45, 112.69, 92.07, 63.83, 63.78, 38.66, 32.37, 14.82; MS (El) m/z 3
44 (M+).

2-Amino-5-(3,4-difluorophenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dio
ne (2e)
Yield: 34%; mp: >300 O ; IR (KBr): 3471, 3161, 1646, 1592 cm~1; H-NMR (400 MHz,
DMSO-d6): 6 10.62 (1H, br s), 10.13 (1H, br s), 7.32 (1H, dt, J = 10.8, 8.4 Hz
), 7.18 (1H, ddd, J = 10.8, 8.4, 2.4 Hz), 6.95 (1H, m), 6.57 (2H, br s), 4.12 (1
H, d, J = 7.2 Hz), 2.94 (1H, dd, J = 16.3, 7.2 Hz); 13C NMR (125 MHz, DMSO-d6):
6 170.86, 161.41, 156.68, 155.24, 149.02, 147.17, 141.45, 122.88, 117.41 (d, J
17.0 Hz), 115.62 (d, J = 17.0 Hz), 91.05, 38.22, 32.24; MS (El) m/z 292 (M+).

2-Amino-5-(3-bromo-4-ethoxyphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7
-dione (21)

Yield: 40%; mp: >300 O ; IR (KBr): 3458, 3080, 2863, 2751, 1540, 1475 cm™1; H N
MR (400 MHz, DMSO-d6): & 10.57 (1H, br s), 10.09 (1H, s), 7.30 (1H, d, J = 2.4

Hz), 7.06 (1H, dd, J = 8.0, 2.4 Hz), 6.99 (1H, d, J = 8.0 Hz), 6.56 (2H, br s),

4.09 (1H, m), 4.04 (2H, q, J = 7.1 Hz), 2.90 (1H, dd, J = 16.2, 6.7 Hz), 1.31 (3
H, t, J = 7.1 Hz); 3C NMR (100 MHz, DMSO-d6): & 170.93, 161.39, 156.55, 155.10
, 153.29, 137.33, 130.87, 126.80, 113.77, 110.89, 91.53, 64.39, 38.47, 31.82, 14
.58; MS (El) m/z 379 (M+).

2-Amino-5-(3-ethoxy-4-methoxyphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4
,7-dione (29)

Yield: 45%; mp: >300 O ; IR (KBr): 3461, 3160, 2841, 1591, 1516 cm~1; 1H NMR (40

O MHz, DMSO-d6): & 10.58 (1H, br s), 10.03 (1H, s), 6.82 (1H, d, J = 2.4 Hz), 6
-80 (1H, d, J = 8.4 Hz), 6.55 (1H, dd, J = 8.4, 2.4 Hz), 6.50 (1H, br s), 4.04 (
1H, d, J = 7.8 Hz), 3.96-3.88 (2H, m), 3.68 (3H, s), 2.87 (1H, dd, J = 16.0, 7.8
Hz), 1.28 (3H, t, J = 7.2 Hz); 13C NMR (100 MHz, DMSO-d6): & 171.30, 161.55, 1
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56.51, 155.00, 147.88, 147.66, 136.10, 117.81, 112.20, 111.90, 92.11, 63.68, 55.
54, 38.72, 32.42, 14.83; MS (EI) m/z 330 (M+).

5-(3-Allyloxy-4-methoxyphenyl)-2-amino-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine
-4,7-dione (2h)

Yield: 35%; mp: >300 O ; IR (KBr): 3462, 3169, 1636, 1617, 1591 cm~1; 1H NMR (40
O MHz, DMSO-d6): & 10.58 (1H, br s), 10.02 (1H, s), 6.84 (1H, d, J = 2.0 Hz), 6
.81 (1H, d, J = 8.4 Hz), 6.57 (1H, dd, J = 8.4, 2.0 Hz), 5.99 (1H, ddd, J = 17.6
, 10.4, 5.2 Hz), 5.36 (1H, dd, J = 17.6, 2.0 Hz), 5.22 (1H, dd, J = 10.4, 2.0 Hz
), 4.46 (2H, d, J = 5.2 Hz), 4.03 (1H, d, J = 7.2 Hz), 3.68 (3H, s), 2.87 (1H, d
d, J = 15.8, 7.2 Hz); 13C NMR (100 MHz, DMSO-d6): & 171.16, 158.72, 156.11, 154
.99, 147.79, 147.55, 136.10, 133.95, 118.27, 117.88, 112.81, 112.09, 92.02, 69.1
0, 55.65, 32.41; MS (El) m/z 342 (M+).

2-Amino-5-(4-methoxy-3-propoxyphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-

4,7-dione (2i1)

Yield: 41%; mp: >300 O ; IR (KBr): 3463, 3160, 2846, 1695, 1591, 1539, 1516 cm™t
1H NMR (400 MHz, DMSO-d6): & 10.58 (1H, br s), 10.03 (1H, s), 6.82 (1H, d, J
2.4 Hz), 6.80 (1H, dd, J = 8.4, 2.4 Hz), 6.55 (1H, d, J = 8.4 Hz), 6.51 (2H, b
s), 4.04 (1H, d, J = 7.2 Hz), 3.84-3.81 (2H, m), 3.67 (3H, s), 2.87 (1H, dd, J

= 16.4, 7.2 Hz), 1.68 (2H, sext, J = 6.8 Hz), 0.94 (3H, t, J = 6.8 Hz); 13C NMR

(100 MHz, DMSO-d6): & 171.24, 161.48, 156.43, 154.96, 148.04, 147.68, 136.14,

117.78, 112.27, 112.04, 92.06, 69.63, 55.61, 38.66, 32.38, 22.12, 10.46; MS (EI)
m/z 344 (M+).

-

2-Amino-5-(3-ethoxyphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dione (
2j):

Yield: 43%; mp: >300 O ; IR (KBr): 3447, 3170, 2854, 1592, 1539 cm~1; H NMR (40
0 MHz, DMSO-d6): & 10.58 (1H, br s), 10.06 (1H, s), 7.15 (1H, t, J = 7.8 Hz), 6
.72 (1H, dd, J = 7.8, 2.4 Hz), 6.70 (1H, dd, J = 7.8, 2.4 Hz), 6.66 (1H, d, J =

2.4 Hz), 6.53 (2H, br s), 4.07 (AH, d, J = 7.4 Hz), 3.94 (2H, g, J = 6.0 Hz), 2.
91 (1H, dd, J = 16.3, 7.4 Hz), 1.28 (3H, t, J = 6.0 Hz); 3C NMR (100 MHz, DMSO-
dé): & 171.04, 161.40, 158.57, 156.59, 155.03, 145.32, 129.28, 118.56, 113.19,

111.58, 91.65, 62.78, 38.50, 32.86, 14.65; MS (E1) m/z 300 (M+).

5-(3-Allyloxyphenyl)-2-amino-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dione
2
Yield: 45%; mp: >300 O ; IR (KBr): 3085, 2855, 2727, 1520 cm~1; H NMR (400 MHz,
DMSO-d6): & 10.58 (1H, br s), 10.06 (1H, s), 7.15 (1H, t, J = 7.6 Hz), 6.76 (1
H, dd, J = 7.6, 2.4 Hz), 6.71 (2H, m), 6.53 (2H, br s), 6.00 (1H, ddd, J = 17.4,
10.6, 5.5 Hz), 5.36 (1H, dd, J = 17.4, 1.6 Hz), 5.23 (1H, dd, J = 10.6, 1.6 Hz)
, 4.48 (2H, d, J = 5.5 Hz), 4.07 (1H, d, J = 7.5 Hz), 3.89 (1H, dd, J = 16.2, 7.
5 Hz); 13C NMR (100 MHz, DMSO-d6): & 171.09, 161.41, 158.26, 156.58, 155.06, 14
5.35, 133.75, 129.48, 118.78, 117.56, 113.43, 112.03, 91.60, 68.11, 38.50, 32.86
; MS (E1) m/z 312 (M+).

2-Amino-5-(3-chloro-4-ethoxyphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,
7-dione (21)

Yield: 30%; mp: >300 O ; IR (KBr): cm™1; H NMR (400 MHz, DMSO-d6): & 10.60 (1H
, br s), 10.09 (1H, s), 7.-15 (1H, s), 7.02 (2H, s), 6.55 (2H, br s), 4.06 (1H, d
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, J =8.0 Hz), 4.05 (2H, q, J = 7.0 Hz), 2.91 (1H, dd, J = 16.0, 8.0 Hz), 1.31 (
3H, t, J = 7.0 Hz); X3C NMR (100 MHz, DMSO-d6): & 171.0, 161.38, 156.52, 155.11
, 153.38, 136.81, 127.90, 126.09, 121.07, 113.90, 91.53, 64.28, 38.42, 31.87, 14
.57.

2-Amino-5-(3-chlorophenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dione (
2m)
Yield: 35%; mp: >300 O ; IR (KBr): cm™1; H NMR (400 MHz, DMSO-d6): & 10.61 (1H
, br s), 10.11 (1H, s), 7.30 (1H, t, J = 8.0 Hz), 7.24 (1H, d, J = 8.0 Hz), 7.16
(1H, s), 7.11 (1H, d, J = 8.0 Hz), 6.57 (2H, br s), 4.13 (1H, d, J = 8.0 Hz), 2
.95 (1H, dd, J = 16.0, 8.0 Hz); 3C NMR (100 MHz, DMSO-d6): & 170.85, 161.42, 1
56.76, 155.18, 146.35, 133.07, 130.46, 126.49, 126.41, 125.20, 91.61, 38.24, 32.
72.

2-Amino-5-(3-bromophenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dione (2
n)
Yield: 25%; mp: >300 O ; IR (KBr): cm™*; *H NMR (400 MHz, DMSO-d6): & 10.61 (1H
, br s), 10.12 (1H, s), 7-38 (1H, d, J = 8.0, 1.8 Hz), 7.-31 (1H, t, J = 1.8 Hz),
7.24 (1H, t, J = 8.0 Hz), 7.14 (1H, d, J = 8.0 Hz), 6.57 (2H, br s), 4.12 (1H,
d, J = 8.0 Hz), 2.95 (1H, dd, J = 16.2, 8.0 Hz); 13C NMR (100 MHz, DMSO-d6): &
170.81, 161.40, 156.74, 155.18, 146.63, 130.77, 129.38, 129.30, 125.57, 121.78,
91.03, 38.25, 32.71.

2-Amino-5-(3-trifluoromethoxyphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4
,7-dione (20):

Yield: 23%; mp: >300 O ; IR (KBr): cm™*; H NMR (400 MHz, DMSO-d6): & 10.64 (1H
, br s), 10.15 (1H, s), 7.40 (1H, t, J = 8.0 Hz), 7.17 (2H, t, J = 8.0 Hz), 7.12
(1H, s), 6.58 (2H, br s), 4.18 (1H, d, J = 7.2 Hz), 2.97 (1H, dd, J = 16.2, 7.2
Hz); 3C NMR (100 MHz, DMSO-d6): & 171.26, 161.71, 156.92, 155.40, 148.72, 146
.70, 130.66, 120.22 (q, J = 254.60 Hz), 119.21, 119.08, 116.41, 91.23, 38.31, 32
.81.

2-Amino-5-(3-methoxyphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dione

(2p)

Yield: 35%; mp: >300 O ; IR (KBr): cm™1; H NMR (400 MHz, DMSO-d6): & 10.60 (1H
, br s), 10.07 (1H, s), 7.17 (1H, t, J = 7.6 Hz), 6.75 (1H, dd, J = 7.6, 2.4 Hz)
, 6.71 (AH, d, J = 2.4 Hz), 6.70 (1H, s), 6.54 (2H, br s), 4.08 (1H, d, J = 7.2

Hz), 3.69 (3H, s), 2.92 (1H, dd, J = 16.0, 7.2 Hz); *3C NMR (100 MHz, DMSO-d6):

d 171.24, 161.45, 159.34, 156.54, 155.11, 145.32, 129.53, 118.56, 112.85, 111.2
9, 91.65, 54.91, 38.51, 32.89.

2-Amino-5-(3-propoxyphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dione
Ca

Yield: 32%; mp: >300 O ; IR (KBr): cm™*; *H NMR (400 MHz, DMSO-d6): & 10.58 (1H
, br s), 10.05 (1H, s), 7.15 (AH, t, J = 8.0 Hz), 6.74-6.67 (3H, m), 6.52 (2H, b
r s), 4.07 (1H, d, J = 8.0 Hz), 3.84 (2H, t, J = 6.4 Hz), 2.91 (1H, dd, J = 16.4
, 8.0 Hz), 1.69 (2H, sext, J = 6.4 Hz), 0.94 (3H, t, J = 6.4 Hz); 13C NMR (100 M
Hz, DMSO-d6): 6 171.09, 161.47, 158.76, 156.62, 155.05, 145.34, 129.50, 118.54,
112.19, 111.74, 91.68, 68.76, 38.52, 32.89, 22.05, 10.47.
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2-Amino-5-biphenyl-3-yl-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dione (2r)
Yield: 37%; mp: >300 O ; IR (KBr): cm™'; H NMR (400 MHz, DMSO-d6): & 10.58 (1H
, br s), 10.09 (1H, s), 7.53 (2H, dd, J = 8.0, 1.2 Hz), 7.42 (5H, m), 7.32 (2H,
t, J =8.0 Hz), 7.01 (1H, d, J = 8.0 Hz), 6.51 (2H, brs), 4.17 (1H, d, J = 7.6 H
z), 2.95 (1H, dd, J = 16.0, 7.6 Hz); 13C NMR (100 MHz, DMSO-d6): & 171.38, 161.
86, 155.22, 144.66, 140.62, 140.46, 129.37, 129.21, 127.71, 126.94, 126.85, 125.
65, 125.20, 91.95, 62.93, 38.71, 33.17.

2-Amino-5-(3-ethylphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dione (2
s)

Yield: 37% ; mp: >300 O ; IR (KBr): cm™'; H NMR (400 MHz, DMSO-d6): & 10.60 (1
H, br s), 10.07 (1H, s), 7.15 (1H, t, J = 8.0 Hz), 7.01 (1H, d, J = 8.0 Hz), 7.0
0 (1H, s), 6.91 (1H, d, J = 8.0 Hz), 6.53 (2H, br s), 4.08 (1H, d, J = 7.2 Hz),

2.93 (1H, dd, J = 16.6, 7.2 Hz), 2.52 (2H, q, J = 7.6 Hz), 1.13 (3H, t, J = 7.6

Hz): 13C NMR (100 MHz, DMSO-d6): & 171.27, 161.52, 156.60, 155.09, 143.76, 128.
43, 126.14, 125.87, 123.66, 91.75, 62.82, 32.95, 28.24, 15.61.

2-Amino-5-(3-propylphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dione (
2t)

Yield: 18%; mp: >300 O ; IR (KBr): cm™*; *H NMR (400 MHz, DMSO-d6): & 10.57 (1H
, br s), 10.05 (1H, s), 7

.14 (1H, t, J = 7.6 Hz), 6.98 (1H, d, J = 7.6 Hz), 6.97 (1H, s), 6.91 (1H, d, J
= 7.6 Hz), 6.52 (2H, br s), 4.07 (1H, d, J = 8.0 Hz), 2.92 (1H, dd, J = 16.2, 8.
0 Hz), 1.52 (2H, sext, J = 7.2 Hz), 0.86 (3H, t, J = 7.2 Hz); *3C NMR (100 MHz,
DMSO-d6): 6 171.20, 161.48, 156.59, 155.04, 143.66, 142.24, 128.32, 126.63, 126
.43, 123.73, 91.75, 38.87, 37.38, 32.90, 24.18, 13.74.

2-Amino-5-(3-butylphenyl)-5,8-dihydro-3H,6H-pyrido[2,3-d]pyrimidine-4,7-dione (2
u)

Yield: 30%; mp: >300 O ; IR (KBr): cm™1; H NMR (400 MHz, DMSO-d6): & 10.57 (1H
, br s), 10.01 (1H, s), 7.13 (1H, t, J = 7.6 Hz), 6.98 (1H, d, J = 7.6 Hz), 6.97
(1H, s), 6.90 (1H, d, J = 7.6 Hz), 6.52 (2H, br s), 4.07 (1H, d, J = 8.0 Hz), 2
.92 (1H, dd, J = 16.4, 8.0 Hz), 1.48 (2H, quin, J = 7.4 Hz), 1.27 (2H, sext, J =
7.4 Hz), 0.87 (3H, t, J = 7.4 Hz); 13C NMR (100 MHz, DMSO-d6): & 171.16, 161.4

6, 156.59, 155.04, 143.66, 142.42, 128.33, 126.59, 126.39, 123.67, 91.76, 38.70,
34.93, 33.20, 32.90, 21.82, 13.82.
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condensation agent
1a-r Itaconic acid 2ar 92

2a: R=4-Cl-indazol
2b: R=5-Cl-indazol
2¢: R=6-Cl-indazol
2d: R=7-Cl-indazol

1a: R=4-Cl-indazol
1b: R=5-Cl-indazal ¥
1c: R=6-Cl-indazot ¥
1d: R=7-Cl-indazol ®

1e: R=Ph 2e: R=Ph

1f: R=4-Me-Ph 2f: R=4-Me-Ph

1g: R=4-CI-Ph 2g: R=4-CI-Ph

1h: R=4-F-Ph 2h: R=4-F-Ph

1i: R=4-OMe-Ph 2i: R=4-OMe-Ph

1j: R=4-CN-Ph 2j: R=4-CN-Ph

1k: R=2-OH-Ph 2k: R=2-OH-Ph

11: R=3-OH-Ph 21: R=3-0H-Ph

1m: R=4-OH-Ph 2m: R=4-0H-Ph

1n: R=pyrazol 2n: R=pyrazol

10: R=Bn 20: R=Bn

1p: R=2-OH-Bn % 2p: R=2-OH-Bn

1q: R=3-OH-Bn % 2q: R=3-OH-Bn

1r;: R=4-OH-Bn 2r: R=4-0OH-Bn
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N
N N
I
o N
H
3da-r

3a: R=4-Cl-indazo! (-9%)

3b: R=5-Cl-indazol! (24% over two steps)
3c: R=6-Cl-indazol (17% over two steps)
3d: R=7-Cl-indazol (36% over two sfeps)
3e: R=Ph (63%)

3f: R=4-Me-Ph (93%)

3g: R=4-CI-Ph (93%) @

3h: R=4-F-Ph {94%)

3i: R=4-OMe-Ph (85%)

3j: R=4-CN-Ph {65%)

3k: R=2-OH-Ph (40%)

3l: R=3-0OH-Ph (58%)

3m: R=4-QH-Ph (54%)

3n: R=pyrazol (30%)

3o: R=Bn (76%)

3p: R=2-0OH-Bn (30%)

3q: R=3-OH-Bn (40%)

3r: R=4-OH-Bn {25%)
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1-(4-chloro-1H-indazol-3-yl)-5-0x0-3-pyrrolidinecarboxylic acid (2a)

1H NMR (400MHz, Pyridine-d5): &
5 (1H, d, J = 8.6 Hz), 7.15 (1H, dd, J =
.6 Hz), 4.44 (1H, t, J =
= 17.6, 7.6 Hz), 2.60 (1H, dd, J =

7.6 Hz), 3.40 (1H, quint, J
17.6, 7.6 Hz).

10.74 (1H, br s), 7.73 (1H, d, J =
2.1, 8.6 Hz), 4.65 (1H, dd, J =
= 7.6 Hz), 2.77 (1H, dd, J

2.1 Hz), 7.4
13.0, 7

1-(6-chloro-1H-indazol-3-yl)-5-0x0-3-pyrrolidinecarboxylic acid (2b)

1H NMR (400MHz, Pyridine-d5): & 11.53 (1H, br s), 7.38 (1H, d, J =
8.4, 7.2 Hz), 6.93 (1H, d, J
7.5 Hz), 3.39 (1H, quint, J
17.5, 7.5 Hz).

4 (1H, dd, J =
.5 Hz), 4.52 (IH, t, J =
= 17.5, 7.5 Hz), 2.57 (1H, dd, J =

7.2 Hz), 4.67 (1H, dd, J =
= 7.5 Hz), 2.76 (1H, dd, J

8.4 Hz), 7.1
13.0, 7

1-(6-chloro-1H-indazol-3-yl)-5-o0x0-3-pyrrolidinecarboxylic acid (2c)

14 NMR (400MHz, Pyridine-d5): & 11.63 (1H, br s), 7.71 (1H, d, J =
9.0, 1.7 Hz), 4.65 (1H, dd, J =
= 7.7 Hz), 2.68 (1H, dd, J

8 (1H, d, J = 1.7 Hz), 6.88 (1H, dd, J =
.7 Hz), 4.44 (1H, t, J =
= 17.1, 7.7 Hz), 2.60 (1H, dd, J =

7.7 Hz), 3.40 (1H, quint, J
17.1, 7.7 Hz).

9.0 Hz), 7.4
13.0, 7

1-(7-chloro-1H-indazol-3-yl)-5-0x0-3-pyrrolidinecarboxylic acid (2d)
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1H NMR (400MHz, Pyridine-d5): & 11.66 (1H, br s), 7.67 (1H, d, J = 8.7 Hz), 7.3
0 (1H, d, J = 7.3 Hz), 6.86 (1H, dd, J = 8.7, 7.3 Hz), 4.71 (1H, dd, J = 13.4, 7
.4 Hz), 4.48 (1H, t, J = 7.4 Hz), 3.42 (1H, quint, J = 7.4 Hz), 2.78 (1H, dd, J
= 17.6, 7.4 Hz), 2.61 (1H, dd, J = 17.6, 7.4 Hz).

N-[2-(1H-imidazol-4-yD)ethyl]-1-(4-chloro-1H-indazol-3-yl)-5-0x0-3-pyrrolidineca
rboxamide (3a)

mp: 190-191 O ; IR (KBr): 3566, 3437, 3306, 1695, 1636, 1558, 1508 cm~1; 1H NMR

(400MHz, Pyridine-d5): & 9.00 (1H, br s), 7.96 (1H, s), 7.61 (1H, d, J = 7.4 Hz
), 7.14 (AH, t, J = 7.4 Hz), 7.15(1H, s), 6.98 (1H, d, J = 7.4 Hz), 4.72 (1H, t,
J = 9.1 Hz), 3.96-3.85 (3H, m), 3.26 (1H, dd, J = 15.6, 9.1 Hz), 3.11 (2H, t, J
= 6.8 Hz), 2.78 (1H, dd, J = 15.6, 9.1 Hz); 13C NMR (100 MHz, DMSO-d6): & 169.
56, 168.62, 147.59, 134.59, 131.61, 126.70, 123.80, 119.28, 116.97, 115.67, 107.
11, 48.23, 36.47, 32.61, 26.57.

N-[2-(1H-imidazol-4-yD)ethyl]-1-(5-chloro-1H-indazol-3-yl)-5-0x0-3-pyrrolidineca
rboxamide (3b)

Yield: 24% over two steps; mp: 208-209 0O ; IR (KBr): 3735, 3649, 3097, 1684, 165
3, 1558, 1508 cm~1; H NMR (400MHz, Pyridine-d5): & 9.04 (1H, br s), 8.05 (1H,
s), 7-69 (A1H, d, J = 9.6 Hz), 7.68 (1H, s), 7.27 (1H, d, J = 9.6 Hz), 7.71(1H, s
), 5.09 (1H, dd, J = 13.6, 8.4 Hz), 4.73 (1H, t, J = 8.4 Hz), 3.94-3.86 (3H, m),
3.28 (1H, dd, J = 14.8, 8.4 Hz), 3.11 (2H, t, J = 6.6 Hz), 2.84 (1H, dd, J = 14
.8, 8.4 Hz); *3C NMR (100 MHz, DMSO-d6): & 169.63, 168.21, 145.55, 134.50, 133.
79, 131.92, 127.15, 123.19, 118.50, 118.39, 116.85, 108.13, 48.33, 38.747, 36.33
, 32.92, 26.53.

N-[2-(1H-imidazol-4-yl)ethyl]-1-(6-chloro-1H-indazol-3-yl)-5-0xo0-3-pyrrolidineca
rboxamide (3c)

Yield: 17% over two steps; mp: 196-198 0O ; IR(KBr): 3290, 3213, 3101, 1683, 1636
, 1558, 1508 cm~*; *H NMR (400MHz, Pyridine-d5): & 9.12 (1H, br s), 8.30 (1H, s
), 7-83 (1H, s), 7.66 (1H, d, J = 9.2 Hz), 7.25 (1H, s), 6.96 (1H, d, J = 9.2 Hz
), 5.03 (1H, dd, J = 13.0, 8.3 Hz), 4.71 (1H, t, J = 8.3 Hz), 3.91-3.84 (3H, m),
3.27 (QH, dd, J = 15.2, 8.3 Hz), 3.12 (2H, t, J = 6.4 Hz), 2.87 (1H, dd, J = 15
-2, 8.3 Hz); 13C NMR (100 MHz, DMSO-d6): & 169.79, 168.28, 147.25, 134.03, 132.
74, 132.42, 131.35, 121.77, 119.93, 116.53, 115.03, 106.65, 48.23, 38.21, 36.25,
32.92, 25.47.

N-[2-(1H-imidazol-4-yD)ethyl]-1-(7-chloro-1H-indazol-3-yl)-5-0x0-3-pyrrolidineca
rboxamide (3d)
Yield: 36% over two steps; mp: 238-239 O ; IR(KBr): 3319, 3231, 3213, 1663, 1636
, 1558, 1508 cm™1; *H NMR (400MHz, Pyridine-d5): & 9.02 (1H, br s), 8.49 (1H, s
), 7.76 (1H, s), 7.52 (AH, d, J = 7.5 Hz), 7.40 (1H, d, J = 7.5 Hz), 6.98 (1H, s
), 6.88 (AH, t, J = 7.5 Hz), 5.13 (1H, dd, J = 14.6, 8.5 Hz), 4.81 (1H, t, J = 8
-5 Hz), 3.95-3.86 (3H, m), 3.26 (1H, dd, J = 16.2, 8.5 Hz), 3.11 (2H, t, J = 6.8
Hz), 2.83 (1H, dd, J = 16.2, 8.5 Hz); *3C NMR (100 MHz, DMSO-d6): & 169.56, 16
8.32, 144.32, 134.51, 133.83, 133.30, 125.80, 120.48, 119.42, 119.04, 116.84, 10
9.42, 48.36, 38.77, 36.32, 32.95, 26.57.
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N-[2-(1H-imidazol-4-yl)ethyl]-1-phenyl-5-0x0-3-pyrrolidinecarboxamide (3e)
Yield: 63%; mp: 149-151 O ; IR (KBr): 3675, 3306, 1678, 1643, 1558 cm~1; 1H NMR

(400MHz, Pyridine-d5): & 9.11 (1H, t, J = 5.8 Hz),7-90 (1H, s), 7.72 (2H, d, J
= 8.4 Hz), 7.28 (2H, t, J = 8.4 Hz), 7.09 (1H, s), 7.06 (AH, t, J = 8.4 Hz), 4.1
3 (AH, dd, J = 9.6, 8.3 Hz), 3.93 (1H, t, J = 8.3 Hz), 3.83 (2H, q, J = 7.5 Hz )
, 3.47 (1H, quint, J =8.3 Hz), 3.14 (1H, dd, J = 16.7, 8.3 Hz), 3.08 (2H, t, J =
7.5 Hz), 2.84 (1H, dd, J = 16.7, 8.3 Hz); 13C NMR (100 MHz, DMSO-d6): & 172.16
, 171.96, 139.22, 134.58, 133.95, 128.70, 124.00, 119.36, 116.83, 50.73, 38.66,

35.66, 35.43, 26.38.

N-[2-(1H-imidazol-4-yD)ethyl]-1-(4-methylphenyl)-5-0x0-3-pyrrolidinecarboxamide
GH

Yield: 93%; mp: 176-178 O ; IR (KBr): 3306, 3088, 1675, 1639, 1556 cm~'; H NMR
(400 MHz, Pyridine-d5): & 9.10 (1H, t, J = 5.8 Hz), 7.91 (1H, s), 7.64 (2H, d,
J=7.2 Hz), 7.08 (2H, t, J = 7.2 Hz), 7.07 (1H, s), 4.14 (1H, dd, J = 9.6, 8.0
Hz), 3.92 (1H, t, J = 8.0 Hz), 3.83 (2H, q, J = 7.2 Hz), 3.46 (1H, quint, J = 8.
0 Hz), 3.14 (1H, dd, J = 17.6, 8.0 Hz), 3.08 (2H, t, J = 7.2 Hz), 2.84 (1H, dd,
J =17.6, 8.0 Hz), 2.13 (3H, s); 3C NMR (100 MHz, DMSO-d6): & 172.17, 172.10,
137.00, 134.86, 134.44, 133.26, 129.30, 119.58, 117.04, 51.00, 39.17, 36.02, 35.
84, 27.01, 20.63.

1-(4-chlorophenyl)-N-[2-(1H-imidazol-4yl)ethyl]- 5-oxo-3-pyrrolidinecarboxamide
(€l¢))

Yield: 93%; mp: 196-198 O ; IR (KBr): 3119, 3017, 1695, 1647, 1558 cm~1; 1H NMR
(400MHz, Pyridine-d5): & 9.16 (1H, t, J = 5.2 Hz), 7.95 (1H, s), 7.71 (2H, d, J
= 8.4 Hz), 7.30 (2H, d, J = 8.4 Hz), 7.11 (1H, s), 4.10 (1H, dd, J = 9.4, 8.3 H
z), 3.92 (1H, €, J = 8.3 Hz), 3.83 (2H, q, J = 6.7 Hz), 3.50 (1H, quint, J = 8.3
Hz), 3.11 (1H, dd, J = 17.5, 8.3 Hz), 3.09 (2H, t, J = 5.7 Hz), 2.85 (1H, dd, J
= 17.5, 8.3 Hz); 13C NMR (100 MHz, DMSO-d6): & 172.20, 171.68, 137.90, 134.43,
133.95, 128.36, 127.49, 120.60, 116.62, 50.47, 38.74, 35.62, 35.30, 26.52.

N-[2-(1H-imidazol-4-yD)ethyl]-1-(4-fluorophenyl)-5-o0xo0-3-pyrrolidinecarboxamide
(3h)
Yield: 94%; mp: 232-234 O ; IR (KBr): 3140, 3126, 1688, 1645, 1570 cm~1: 1H NMR
(400MHz, Pyridine-d5): & 9.13 (1H, t, J = 4.8 Hz), 7.72-7.68 (2H, m), 7.92 (1H,
s), 7.11 (1H, s), 7.09-7.04 (2H, m), 4.12 (1H, dd, J = 12.2, 8.7 Hz), 3.92 (1H,
t, J = 8.7 Hz), 3.84 (2H, t, J = 7.0 Hz), 3.49 (1H, quint, J = 8.7 Hz), 3.14 (1
H, dd, J = 17.2, 8.7 Hz), 3.09 (2H, t, J = 7.0 Hz), 2.85 (1H, dd, J = 17.2, 8.7
Hz); *3C NMR (100 MHz, DMSO-d6): & 172.05, 171.90, 158.44 (d, J = 240.3 Hz), 13
5.64, 134.62, 134.14, 121.35 (d, J = 7.6 Hz), 116.81, 115.25 (d, J = 22.0 Hz), 5
0.92, 38.92, 35.68, 35.58, 26.72.
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N-[2-(1H-imidazol-4-yD)ethyl]-1-(4-methoxyphenyl)-5-o0xo-3pyrrolidinecarboxamide

€1))

Yield: 95%; mp: 151-153 O ; IR (KBr): 3239, 3075, 1684, 1635, 1568 cm~1; 1H NMR

(400 MHz, Pyridine-d5): & 9.08 (1H, t, J = 5.2 Hz), 7.91 (1H, s), 7.68 (2H, d,

J = 8.6 Hz), 7.10 (1H, s), 6.92 (2H, d, J = 8.6 Hz),4.16 (1H, dd, J = 9.4, 8.4 H
z), 3.93 (1H, t, J = 8.4 Hz), 3.84 (2H, g, J = 7.6 Hz), 3.62 (3H, s), 3.46 (1H,

quint, J = 8.4 Hz), 3.15 (QH, dd, J = 17.1, 8.4 Hz), 3.09 (2H, t, J = 7.6 Hz), 2
.84 (1H, dd, J = 17.1, 8.4 Hz); *3C NMR (100 MHz, DMSO-d6): & 171.97, 171.57, 1
55.80, 134.65, 134.26, 132.41, 121.20, 116.80, 113.82, 55.20, 51.03, 38.95, 35.6
8, 35.62, 26.81.

N-[2-(1H-imidazol-4-yD)ethyl]-1-(4-cyanophenyl)-5-oxo-3-pyrrolidinecarboxamide (
31

Yield: 69%; mp: 211-212 O ; IR (KBr ): 3151, 3019, 2231, 1703, 1646, 1558 cm™1;
1H NMR (400MHz, Pyridine-d5): & 9.17 (1H, t, J = 5.2 Hz), 7.92 (1H, s), 7.83 (2
H, d, J = 8.8 Hz), 7.60 (2H, d, J = 8.8 Hz), 7.11 (1H, s), 4.12 (1H, dd, J = 9.6
, 8.4 Hz), 3.96 (1H, t, J = 8.4 Hz), 3.84 (2H, t, J = 7.0 Hz), 3.51 (1H, quint,
J = 8.4 Hz), 3.16 (1H, dd, J = 17.2, 8.4 Hz), 3.10 (2H, t, J = 7.0 Hz), 2.88 (1H
, dd, J = 17.2, 8.4 Hz); 13C NMR (100 MHz, DMSO-d6): & 173.28, 171.75, 143.03,
134.67, 133.06, 119.03, 118.93, 105.53, 51.51, 38.98, 36.03, 35.39, 26.85.
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N-[2-(1H-imidazol-4-yD)ethyl]-1-(2-hydroxyphenyl)-5-oxo-3-pyrrolidinecarboxamide

Gk

Yield: 40%; IR (KBr): 3651, 3265, 3213, 1684, 1670, 1558 cm~1; H NMR (400 MHz,
Pyridine-d5): & 9.08 (1H, br s), 7.91 (1H, s), 7.42 (1H, d, J = 8.8 Hz), 7.21-7
.15 (2H, m), 7.10 (1H, s), 6.92-6.88 (1H, m), 4.30 (1H, dd, J = 9.2, 7.5 Hz), 4.
10 (1H, t, J = 7.5 Hz), 3.85 (2H, q, J = 6.4 Hz), 3.47 (1H, quint, J = 7.5 Hz),
3.13 (1H, dd, J = 16.4, 7.5 Hz), 3.06 (2H, t, J = 6.4 Hz), 2.83 (1H, dd, J = 16.
4, 7.5 Hz); 3C NMR (100 MHz, DMSO-d6): & 172.52, 172.22, 152.77, 134.68, 128.3
0, 128.24, 125.48, 119.12, 118.74, 116.87, 116.74, 51.68, 38.98, 37.09, 34.39, 2
6.85.

N-[2-(1H-imidazol-4-y)ethyl]-1-(3-hydroxyphenyl)-5-oxo0-3-pyrrolidinecarboxamide
GbD

Yield: 58%; IR (KBr): 3790, 3439, 3337, 1684, 1653, 1558 cm~1; *H NMR (400 MHz,

Pyridine-d5): &6 8.97 (1H, br s), 8.09 (1H, s), 7-93 (1H, s), 7.28 (1H, t, J =8
.2 Hz), 7.20 (AH, d, J = 8.2 Hz), 7.13 (1H, s), 6.98 (1H, d, J = 8.2 Hz), 4.29 (
1H, dd, J = 9.0, 8.3 Hz), 3.98 (1H, t, J = 8.3 Hz), 3.89 (2H, q, J = 6.9 Hz), 3.
36 (1H, quint, J = 8.3 Hz), 3.21 (1H, dd, J = 17.1, 8.3 Hz), 3.09 (2H, t, J = 6.
9 Hz), 2.82 (1H, dd, J = 17.1, 8.3 Hz); 3C NMR (100 MHz, DMSO-d6): & 172.07, 1
71.93, 157.55, 140.28, 134.68, 129.38, 111.17, 109.78, 106.63, 50.84, 39.00, 35.
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99, 35.54, 26.89.

N-[2-(1H-imidazol-4-yl)ethyl]-1-(4-hydroxyphenyl)-5-oxo-3-pyrrolidinecarboxamide
Gm)
Yield: 54%; IR (KBr): 3585, 3251, 3190, 1684, 1653, 1558 cm~*; *H NMR (400 MHz,
Pyridine-d5): 6 11.49 (1H, br s), 8.97 (1H, br s), 7.93 (1H, s), 7.76 (2H, dd,
J =8.6, 2.4 Hz), 7.15 (2H, dd, J = 8.6, 2.4 Hz), 7.14 (1H, s), 4.29 (1H, td, J
= 8.4, 2.1 Hz), 3.95 (AH, td, J = 8.4, 2.1 Hz), 3.90 (2H, g, J = 6.3 Hz), 3.39 (
1H, quint, J = 8.4 Hz), 3.22 (1H, ddd, J 16.7, 8.4, 2.1 Hz), 3.10 (2H, t, J =
6.3 Hz), 2.84 (1H, ddd, J = 16.7, 8.4, 2.1 Hz); 13C NMR (100 MHz, DMSO-d6): & 1
72.52, 171.86, 154.61, 135.20, 131.48, 122.05, 115.61, 51.67, 39.49, 36.23, 36.0

9, 27.40.

oOoDoooo
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N-[2-(1H-imidazol-4-yl)ethyl]-1-(1H-pyrazol-3-yl)-5-0ox0-3-pyrrolidinecarboxamide
G

Yield: 30%; mp: 213-211 O ; IR (KBr): 3676, 3320, 3203, 1689, 1652, 1635, 1557 c
m~1; H NMR (400 MHz, Pyridine-d5): & 12.24 (1H, br s), 9.00 (1H, br s), 8.03 (
1H, s), 7.88 (1H, s), 7.56 (1H,s), 7.10(1H, s), 4.78 (1H, dd, J = 12.6, 8.1 Hz),
4.26 (1H, t, J = 8.1 Hz), 3.82 (2H, q, J = 6.7 Hz), 3.69 (1H, quint, J = 8.1 Hz
), 3.22 (1H, dd, J = 15.3, 8.1 Hz), 3.06 (2H, t, J = 6.7 Hz), 2.72 (1H, dd, J =
15.3, 8.1 Hz); 13C NMR (100 MHz, DMSO-d6): & 169.67, 168.26, 162.33, 138.77, 13
8.73, 134.64, 134.53, 89.01, 47.04, 38.87, 36.72, 33.00, 26.97.
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N-[2-(1H-imidazol-4yl)ethyl]-5-0xo0-1-(phenylmethyl)-3-pyrrolidinecarboxamide (30
)

Yield: 29%; IR (KBr): 3271, 3155, 1670, 1652, 1558 cm~1; H NMR (400MHz, Pyridin
e-d5): 6 8.85 (1H, br), 7.92 (1H, s), 7.33-7.25 (5H, m), 7.08 (1H, s), 4.56 (1H
, d, J=14.6 Hz), 4.48 (1H, d, J = 14.6 Hz), 3.85 (2H, q, J = 6.5 Hz), 3.67 (1H
, t, J =8.0 Hz), 3.39 (1H, t, J = 8.0 Hz), 3.25 (1H, quint, J = 8.0 Hz), 3.10 (

1H, dd, J =17.0, 8.0 Hz), 3.05 (2H, t, J = 6.5 Hz), 2.72 (1H, dd, J = 17.0, 8.0
Hz) .
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N-[2-(1H-imidazol-4-yD)ethyl]-1-[(2-hydroxyphenyl)methyl]-5-o0xo-3-pyrrolidinecar
boxamide (3p)

Yield: 30%; IR (KBr): 3748, 3738, 3651, 1684, 1653, 1558 cm~1; 1H NMR (400MHz, P
yridine-d5): & 11.36 (1H, br s) 8.81 (1H, t, J = 5.8 Hz), 7.84 (1H, d, J = 1.2

Hz), 7.34 (1H, dd, J = 7.5, 1.3 Hz), 7.13 (1H, td, J = 7.5, 1.3 Hz), 7.08 (1H, d
d, J =7.5, 1.3 Hz), 7.03 (1H, s), 6.81 (1H, td, J = 1.3, 7.5 Hz), 4.74 (1H, d,

J = 15.2 Hz), 4.65 (1H, d, J = 15.2 Hz), 3.82 (1H, dd, J = 9.6, 8.2 Hz), 3.77 (2
H, g, J = 6.6 Hz), 3.57 (1H, t, J = 8.2 Hz), 3.22 (1H, quint, J = 8.2 Hz), 3.03

(1H, dd, J = 16.5, 8.2 Hz), 2.99 (2H, t, J = 6.6 Hz), 2.63 (1H, dd, J = 16.5, 8.
2 Hz); 13C NMR (100 MHz, DMSO-d6): & 172.57, 172.18, 155.26, 134,67, 128.78, 12
8.38, 122.58, 119.03, 115.21, 49.63, 40.57, 38.94, 35.93, 33.91, 26.87.

N-[2-(1H-imidazol-4-yD)ethyl]-1-[(3-hydroxyphenyl)methyl]-5-oxo-3-pyrrolidinecar
boxamide (3q)

Yield: 40%; IR (KBr): 3734, 3647, 3623, 1684, 1653, 1558 cm~1; 1H NMR (400MHz, P
yridine-d5): 8 8.83 (1H, br s), 7.93 (1H, s), 7.24 (2H, d, J = 7.9 Hz), 7.22 (1
H, s), 7.09 (1H, s), 7.08 (1H, d, J = 7.9 Hz), 6.88 (1H, d, J = 7.9 Hz), 4.57 (1
H, d, J = 14.6 Hz), 4.48 (1H, d, J = 14.6 Hz), 3.84 (2H, g, J = 6.1 Hz), 3.72 (1
H, t, J = 8.1 Hz), 3.45 (1H, t, J = 8.1 Hz), 3.23 (1H, quint, J = 8.1 Hz), 3.09

(1H, dd, J = 16.0, 8.1 Hz), 3.05 (2H, t, J = 6.1 Hz), 2.67 (1H, dd, J = 16.0, 8.
1 Hz); 13C NMR (100 MHz, DMSO-d6): & 172.31, 172.05, 157.63, 138.14, 134.66, 13
4.18, 129.55, 118.17, 116.90, 114.41, 114.30, 49.14, 45.31, 38.88, 35.89, 26.78.

N-[2-(1H-imidazol-4-yl)ethyl]-1-[(4-hydroxyphenyl)methyl]-5-oxo-3-pyrrolidinecar
boxamide (3r)

Yield: 29%; IR (KBr): 3651, 3271, 3213, 1663, 1653, 1558 cm~1; H NMR (400MHz, P
yridine-d5): & 8.85 (1H, br s), 7.91 (1H, s), 7.28 (2H, d, J = 7.6 Hz), 7.10 (2
H, d, J = 7.6 Hz), 4.55 (1H, d, J = 14.6 Hz), 4.44 (1H, d, J = 14.6 Hz), 3.91-3.
71 (2H, m), 3.70 (1H, dd, J = 8.8, 7.9 Hz), 3.45 (1H, t, J = 7.9 Hz), 3.26 (1H,
quint, J = 7.9 Hz), 3.11 (1H, dd, J = 15.0, 7.9 Hz), 3.06 (2H, t, J = 7.4 Hz), 2
.71 (1H, dd, J = 15.0, 7.9 Hz); 13C NMR (100 MHz, DMSO-d6) : & 172.15, 156.66,
134.68, 129.07, 126.80, 115.30, 48.93, 44.83, 38.94, 35.83, 34.03, 26.89.
OoDoooo
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3) Saczewski, F. et al. Bioorg. Med. Chem. 2011, 19, 321-329

4) Mestichelli, P. et al. Org. Lett. 2013, 15, 5448-5451

5) Commercially available, Aurora Building Blocks, Al17.818.885
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