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Abstract: Peptidyl-prolyl cis-trans isomerase Pinl is over-expressed in prostate cancer cells and the level of
expression correlates with the malignancy grade and prognosis in patients. In this work, twenty-one 2-(1H-benz-
imidazol-2-ylthio) acetic acid derivatives were designed and prepared with the aid of the crystal structure of Pinl
and our previous work. The chemical structures of the target compounds were confirmed by *H NMR, *C NMR,
ESI-MS and IR. The inhibitory activity of compounds 6a-6i and 13a-13i against Pinl were determined using a
protease-coupled assay. The results indicated that twenty compounds were significantly superior to the positive
control drug Juglone, and 6g, 6h and 13i exhibited the most potent Pinl inhibitory activity, with IC, values at the
sub-micromolar level. The in vitro anti-proliferative activities of these analogs were evaluated by the MTT assay
and several showed a moderate effect in human prostate cancer PC-3 cells. Molecular docking studies demonstrated
that both the benzimidazole skeleton and the thioacetic acid fragment were indispensable for the compounds to
interact with key residues in the catalytic domain of Pinl.
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Figure 1  Chemical structures of reported Pinl inhibitors
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Table 1 Structures and inhibitory activities of synthesized compounds towards Pinl and PC-3 cell
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Figure 3 Co-crystal structure of 3KAI (A) and predicated binding mode of 6g (B, C) in PPlase domain of Pinl

Table 2 Detailed docking data of representative compound 6g with Pinl PPlase domain
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137~138 °C; IR (KBr) v/cm™: 3 426, 2 984, 2 925, 2 854,
1 723, 1 598, 1 504, 789, 769; 'H NMR (DMSO-d,) ¢
12.99 (s, 1H, -COOH), 8.20 (d, J = 7.7 Hz, 1H), 7.87 (d,
J =75 Hz, 1H), 7.57~7.48 (m, 2H), 7.47 (d, J = 8.0 Hz,
1H), 7.38 (t, J = 8.4 Hz, 2H), 7.33 (s, 1H), 6.90 (dd, J =
10.8, 7.7 Hz, 2H), 4.43 (t, J = 7.5, 2H, CH,), 4.20~4.11
(m, 4H, CH,), 2.36 (s, 3H, CH,), 2.34~2.28 (m, 2H, CH,);
13C NMR (DMSO-d,) § 170.0, 154.2, 150.7, 143.5, 134.7,
134.4, 131.0, 127.8, 126.8, 126.6, 125.7, 125.3, 123.3,
121.9, 120.4, 118.0, 109.3, 105.4, 65.1, 41.2, 34.6, 29.2,
21.5; ESI-MS m/z: 406.8 [M+H]*, 404.7 [M-H] .
2-((5-FA&E-1-G-G-REXEE)AHE)-1H-FFHK
m-2-E)VRAR) ZER (6c) A E A, WK 93%. mp:
149~151 °C; IR (KBr) v/cm™: 3 427, 2 921, 1 705, 1 601,
1 491, 897, 787, 689; 'H NMR (DMSO-d;) d 12.87 (s,
1H, -COOH), 7.34 (d, J = 8.3 Hz, 1H), 7.32 (s, 1H), 7.14
(t,J=7.7 Hz, 1H), 6.95 (d, J = 8.2 Hz, 1H), 6.74 (d, J =
7.5 Hz, 1H), 6.72~6.67 (m, 2H), 4.29 (t, J = 6.9 Hz,
2H, CH,), 4.13 (s, 2H, CH,), 3.94 (t, J = 5.9 Hz, 2H,
CH,), 2.37 (s, 3H, CH,), 2.25 (s, 3H, CH,), 2.19~2.12
(m, 2H, CH,); C NMR (DMSO-d,) ¢ 170.0, 158.6,
150.9, 143.5, 139.3, 134.7, 130.9, 129.6, 123.2, 121.8,
117.9, 115.6, 111.8, 109.4, 64.5, 40.9, 35.0, 29.0, 21.5;
ESI-MS m/z: 368.6 [M-H] .
2-(5-F|-1-3-U-F R E X FE)AE)-1H- K IR
W -2-E)VFRAR) ZBR (6d) [ [E 44, iR 96%. mp:
96~98 °C; IR (KBr) v/cm™: 3 430, 2 984, 2 925, 2 853,
1 609, 1 504, 843; *H NMR (DMSO-d,) 6 12.95 (s, 1H,

-COOH), 7.56 (s, 1H), 7.48 (d, J = 8.5 Hz, 1H), 7.34 (t,
J =7.7Hz, 2H), 7.12 (d, J = 8.4 Hz, 1H), 7.06 (t, J =
7.3 Hz, 1H), 6.96 (d, J = 8.8 Hz, 2H), 6.94~6.87 (m,
4H), 4.33 (t, J = 6.7 Hz, 2H, CH,), 4.03 (s, 2H, CH,),
3.95 (t, J = 5.6 Hz, 2H, CH,), 2.25~2.11 (m, 2H, CH,);
13C NMR (DMSO-d;) 6 169.6, 158.4, 155.0, 154.4, 149.8,
144.2, 135.4, 130.2, 126.2, 122.9, 121.6, 121.0, 117.7,
117.3, 116.1, 110.9, 65.2, 41.1, 37.3, 28.8; ESI-MS m/z:
468.8 [M+H]*, 466.6 [M—H] -
2-((5-5-1-(3-(ZFEEp-1- B 5) R E)-1H-ZK H R -2-
E)RK)ZER (6e) M A, i3 90%. mp: 176~
178 °C; IR (KBr) v/cm™: 3 430, 3 062, 2 925, 1 724,
1 597, 1 506, 771; *H NMR (DMSO-d;) 6 13.05 (s, 1H,
-COOH), 8.12 (d, J = 8.2 Hz, 1H), 7.86 (d, J = 8.0 Hz,
1H), 7.59 (s, 1H), 7.56~7.51 (m, 2H), 7.50~7.45 (m,
2H), 7.38 (t, J = 7.9 Hz, 1H), 7.12 (d, J = 8.5 Hz, 1H),
6.89 (d, J = 7.5 Hz, 1H), 4.47 (t, J = 6.8 Hz, 2H, CH,),
4.18 (s, 4H, CH,), 2.41~2.28 (m, 2H, CH,); ®°C NMR
(DMSO-d;) ¢ 169.8, 154.1, 153.2, 144.1, 135.5, 134.4,
127.8, 126.8, 126.5, 125.6, 125.2, 121.9, 120.4, 117.5,
111.1, 105.4, 65.2, 41.5, 34.8, 29.0; ESI-MS m/z: 424.7
[M-H] .
2-(5-8-1-(3-G-FEE R E)AE)-1H-F FLKms-
2-E)RAK)ZBR (6F) a4, 1 92%. mp: 155~
157 °C; IR (KBr) v/cm™: 3 431, 3 037, 2 923, 2 868,
1724,1601, 1491, 900, 778, 689; *H NMR (DMSO-d,)
6 12.02 (s, 1H, -COOH), 7.58 (d, J = 1.7 Hz, 1H), 7.50
(d, J = 8.6 Hz, 1H), 7.15 (dd, J = 8.6, 1.7 Hz, 1H), 7.12
(d, J=8.0 Hz, 1H), 6.73 (d, J = 7.5 Hz, 1H), 6.68 (d, J =
7.5 Hz, 2H), 4.33 (t, J = 6.9 Hz, 2H, CH,), 4.15 (s, 2H,
CH,), 3.95 (t, J = 5.9 Hz, 2H, CH,), 2.25 (s, 3H, CH,),
2.20~2.13 (m, 2H, CH,); *C NMR (DMSO-d,) 6 169.8,
158.6, 153.4, 144.0, 139.3, 135.4, 129.5, 126.4, 121.9,
121.8, 117.5, 115.6, 111.8, 111.1, 64.6, 41.2, 35.1, 28.8,
21.5; ESI-MS m/z: 388.5 [M-H] .
2-(5-F-1-B-U-FEEXEE)BE)-1H-FFHRK
w-2- BB ) 2B (6g) H B AR, 1 94%. mp:
122~124 °C; IR (KBr) o/cm™: 3 429, 2 925, 1 713,
1 605, 1 505, 840; 'H NMR (DMSO-d;) ¢ 13.07 (s, 1H,
-COOH), 7.49 (dd, J = 8.8, 4.7 Hz, 1H), 7.35 (m, 1H),
7.33 (d, J = 7.9 Hz, 2H), 7.06 (t, J = 7.4 Hz, 1H), 7.00
(dd, J=9.2, 2.1 Hz, 1H), 6.96 (d, J = 9.0 Hz, 2H), 6.94~
6.89 (m, 4H), 4.34 (t, J = 6.8 Hz, 2H, CH,), 4.14 (s, 2H,
CH,), 3.96 (t, J = 5.8 Hz, 2H, CH,), 2.24~2.13 (m, 2H,
CH,); ®C NMR (DMSO-d;) & 169.8, 159.6, 158.4,
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158.0, 155.0, 153.3, 149.9, 143.5, 133.3, 130.2, 122.9,
121.0, 117.7, 116.1, 110.5, 110.4, 109.7, 109.5, 104.0,
103.8, 65.2, 41.2, 35.2, 28.8; ESI-MS m/z: 452.9 [M+
H]*, 450.7 [M-H] -

2-((5-.-1-(3-(E5Bp-1- B ) A E)-1H- K F KR -2-
BE)HRK) B, (6h) A EIE A, I 97%. mp: 87~
89 °C; IR (KBr) o/cm®: 3 426, 3 053, 2 925, 1 722,
1 595, 1 508, 792, 772; *H NMR (DMSO-d,) § 12.90
(s, 1H, -COOH), 8.15 (d, J = 8.0 Hz, 1H), 7.86 (d, J =
7.8 Hz, 1H), 7.55~7.47 (m, 3H), 7.46 (d, J = 8.2 Hz,
1H), 7.38 (t, J = 7.9 Hz, 1H), 7.36~7.32 (m, 1H), 6.94
(t, J = 9.2 Hz, 1H), 6.89 (d, J = 7.6 Hz, 1H), 4.45 (t, J =
6.8 Hz, 2H, CH,), 4.18 (t, J = 5.4 Hz, 2H, CH,), 4.12 (s,
2H, CH,), 2.38~2.27 (m, 2H, CH,); *C NMR (DMSO-
d;) & 169.9, 159.5, 158.0, 154.1, 143.7, 134.4, 133.3,
127.8, 126.8, 126.5, 125.7, 125.2, 121.9, 120.4, 110.3,
109.4, 105.4, 104.0, 65.2, 41.4, 36.1, 29.1; ESI-MS m/z:
408.6 [M-H] .

2-((5-#-1-3-B-AEXFE)AH)-1H-Z FHARmk-

2-E)FAK) R (6i) A lE A, 1 90%. mp: 121~
123 °C; IR (KBr) v/em™: 3 431, 2 922, 1 726, 1 601,
1 487, 898, 779, 688; *H NMR (DMSO-d,) ¢ 13.05 (s,
1H, -COOH), 7.49 (dd, J = 8.6, 4.3 Hz, 1H), 7.35 (d, J =
9.1 Hz, 1H), 7.13 (t, J = 7.7 Hz, 1H), 7.00 (t, J = 8.6 Hz,
1H), 6.73 (d, J = 7.3 Hz, 1H), 6.70 (s, 1H), 6.68 (d, J =
8.1 Hz, 1H), 4.33 (t, J = 6.7 Hz, 2H, CH,), 4.16 (s, 2H,
CH,), 3.95 (t, J = 5.7 Hz, 2H, CH,), 2.25 (s, 3H, CH,),
2.20~2.14 (m, 2H, CH,); *C NMR (DMSO-d,) J 169.8,
158.6, 158.0, 153.1, 143.6, 139.3, 133.3, 129.6, 121.8,
115.6, 111.8, 110.5, 109.6, 104.0, 64.5, 41.2, 34.8, 28.9,
21.5; ESI-MS m/z: 374.8 [M+H]*, 372.5 [M-H] .
12 BfRtE4183a~13IMARIEE LA FEUR
[ 1,2-28 — R0 a4 B ol J5URE, 4% 18 5a~5i (1A %
J7 %, 15 3 v a) 44 8-1/2/3/4. LA 8-1/2/3/4 MR 2. TR 1
JEBE, 12 18 H bRk &Y 6a~6i 14 BT i, 19 3 A
14 9-1/2/3/4. ¥ 9-1/2/3/4 (10 mmol) ¥ - 80 mL Z. i
R DN 8 mL VKR IR, FHil &2 78 °Cali ) M5 h,
TLC Wl . J B2 58 A5 v 50 28 55 05, V80 TR 4 o 2 38
Iy W% 5 218 5N 200 mL vk /K H, 2 mol - L& 4
AR T pH &2 7, B K R [ A, R KBRS
3 FR Al A 10-1/2/3/4, (A lE A, UK 86%~95%.

L 10-1/2/3/4 F11,3- RN it M JERk, 4% 8 2-1/2/3
B4 i g i, 49 3 b e 4R 11-1/2/3/4. DL 11-1/2/3/4 FI
AN RV AR 1 2K 1y w25 1 oy J ke, 4 R 3a~3i 1A i Ty
%, £33 e 4 12a~121. #F 12a~121 (0.3 mmol) Jii

A 15 mL 2 mol- L & &AL AN 7AW, Tl %2 50 °C 4k 4
SRR 3 h, TLC WMl o = B 58 B W # &2 500, KT
F 2 mol- L 5 FR 1 15 pH &5 3~4, By i KR EA, k.
KT HEJE1S H AR &4 13a~13l1.

2-(1-B-A-FEEXEE)RE)-1H- K H BRpL-2-
BE)RR)ZER (13a) FEAE A, U2 93%. mp: 76~
78 °C; IR (KBr) v/cm™: 3 430, 2 924, 1 721, 1 607, 1 504,
844, 743; *H NMR (DMSO-d,) J 13.08 (s, 1H, -COOH),
7.52~7.50 (m, 1H), 7.48~7.46 (m, 1H), 7.33 (t, J =
8.4 Hz, 2H), 7.14~7.11 (m, 2H), 7.05 (t, J = 7.2 Hz,
1H), 6.95 (d, J = 8.9 Hz, 2H), 6.92 (d, J = 8.9 Hz, 2H),
6.89 (d, J = 7.8 Hz, 2H), 4.33 (t, J = 7.1 Hz, 2H, CH,),
4.14 (s, 2H, CH,), 3.95 (t, J = 5.9 Hz, 2H, CH,), 2.20~
2.16 (m, 2H, CH,); 3C NMR (DMSO-d,) ¢ 169.9, 158.4,
155.0, 151.3, 149.9, 143.2, 136.6, 130.3, 122.9, 122.0,
121.9, 121.0, 118.0, 117.7, 116.1, 109.8, 65.2, 40.9,
34.9, 28.9; ESI-MS m/z: 432.7 [M-H] .

2-((1-(3- (BB -1- B F) A E)-1H-FFH DK -2- )
WAR)ZBR (13b) 4k, Y3 93%. mp: 73~75 °C;
IR (KBr) o/cm™: 3 428, 3052, 2 924, 1 723, 1 609, 1 507,
776, 744, 690; '"H NMR (DMSO-dg) 6 12.97 (s, 1H,
-COOH), 8.20 (d, J = 8.0 Hz, 1H), 7.87 (d, J = 7.8 Hz,
1H), 7.58~7.48 (m, 4H), 7.47 (d, J = 8.2 Hz, 1H), 7.38
(t, J=7.9 Hz, 1H), 7.14 (t, J = 7.3 Hz, 1H), 7.09 (t, J =
7.2 Hz, 1H), 6.89 (d, J = 7.6 Hz, 1H), 4.47 (t, J = 6.9 Hz,
2H, CH,), 4.18 (t, J = 5.7 Hz, 2H, CH,), 4.18 (s, 2H, CH,),
2.42~2.28 (m, 2H, CH,); *C NMR (DMSO-d;) J 169.9,
154.2, 151.1, 143.2, 136.6, 134.4, 127.8, 126.8, 126.6,
125.7, 125.3, 122.0, 121.9, 120.4, 118.1, 109.8, 105.4,
65.1,41.2, 34.7, 29.2; ESI-MS m/z: 390.7 [M-H] -

2-((1-(3-B-REFEE)AE)-1H-FH LR -2-K)
W) ZBER (13c) H [, 13, 91%. mp: 101~
103 °C; IR (KBr) v/cm™: 3 401, 2 926, 2 853, 1 630,
1491, 743; 'H NMR (DMSO-d;) 6 13.17 (s, 1H, -COOH),
7.55~7.50 (m, 1H), 7.50~7.45 (m, 1H), 7.14 (t, J =
7.1 Hz, 3H), 6.75~6.71 (m, 2H), 6.69 (d, J = 7.9 Hz,
1H), 4.33 (t, J = 6.8 Hz, 2H, CH,), 4.15 (s, 2H, CH,),
3.95 (t, J = 5.8 Hz, 2H, CH,), 2.25 (s, 3H, CH,), 2.22~
2.12 (m, 2H, CH,); *C NMR (DMSO-d,) 6 169.9, 158.6,
151.4, 143.2, 139.3, 136.5, 129.6, 122.0, 121.9, 121.8,
118.0, 115.6, 111.8, 109.8, 64.6, 40.9, 29.0, 21.5; ESI-
MS m/z: 356.8 [M+H]*, 354.5 [M-H] -

2-(5,6-—HE-1-G-U-FEEFTEE)RE)-1H-
EFHRM-2-EFRR) 2R (13d) A fE 4k, ik 89%.
mp: 51~53 °C; IR (KBr) vo/cm™: 3 438, 3 026, 2 932,
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1737, 1 591, 1504, 843; *H NMR (DMSO-dj) J 7.34 (t,
J = 7.1 Hz, 2H), 7.28 (s, 1H), 7.18 (s, 1H), 7.07 (t, J =
6.8 Hz, 1H), 6.97 (d, J = 8.2 Hz, 2H), 6.95 (d, J = 8.0 Hz,
2H), 6.91 (d, J = 7.5 Hz, 2H), 4.34~4.24 (m, 2H, CH,),
4.19 (s, 2H, CH,), 3.91 (t, J = 6.2, 2H, CH,), 2.25 (s, 3H,
CH,), 2.19 (s, 3H, CH,), 2.18 (s, 2H, CH,); ESI-MS m/z:
461.4 [M-H] .
2-((5,6- A E-1-(3-(FEE-1-BE|) A E)-1H-FH
W -2- B BR ) ZBE (13e) 1 (0 [ 4K, 0K 88%.
mp: 88~90 °C; IR (KBr) o/cm™: 3 436, 3 058, 2 984,
2926, 1722, 1581, 1 507, 791, 772; *H NMR (DMSO-
dg) 6 13.23 (s, 1H, -COOH), 8.20 (d, J = 8.0 Hz, 1H),
7.88 (d, J = 7.6 Hz, 1H), 7.59~7.49 (m, 2H), 7.47 (d,
J =8.2 Hz, 1H), 7.37 (t, J = 7.9 Hz, 1H), 7.33 (s, 1H),
7.29 (s, 1H), 6.85 (d, J = 7.6 Hz, 1H), 4.51 (t, J = 6.5 Hz,
2H, CH,), 4.25 (s, 2H, CH,), 4.13 (t, J = 5.5 Hz, 2H,
CH,), 2.41~2.33 (m, 2H, CH,), 2.23 (s, 3H, CH,), 1.98
(s, 3H, CH.); ESI-MS m/z: 418.9 [M-H] .
2-((5,6-—HE-1-B-G-REXRE)RAHE)-1H-K
FEOkME-2-B)FRAR) ZBR (13F) 1 (0 [ 44, Wi 90%.
mp: 67~69 °C; IR (KBr) o/cm™: 3 428, 3 028, 2 965,
2 923, 1 722, 1 606, 1 474, 897, 768, 690; *H NMR
(DMSO-d,) 6 7.27 (s, 1H), 7.16 (s, 1H), 7.14 (d, J = 7.7
Hz, 1H), 6.74 (d, J = 7.8 Hz, 2H), 6.70 (d, J = 8.3 Hz,
1H), 4.26 (t, J = 6.5 Hz, 2H, CH,), 4.06 (s, 2H, CH,),
3.91 (t, J = 5.6 Hz, 2H, CH,), 2.26 (s, 3H, CH,), 2.24 (s,
3H, CH,), 2.17 (s, 3H, CH,), 2.15~2.12 (m, 2H, CH,);
ESI-MS m/z: 385.4 [M+H]*, 383.3 [M-H] .
2-((5,6-—F-1-B-U-FEEXHE)RHE)-1H-K
Fokm-2-E) ) 2B (13g) A E 4k, iR 93%.
mp: 51~53 °C; IR (KBr) o/lcm™: 3437, 2 986, 2 926, 1 729,
1 603, 1 505, 840; 'H NMR (DMSO-d) 6 7.80~7.73 (m,
2H), 7.35~7.31 (m, 2H), 7.07~7.03 (m, 1H), 6.96 (d,
J = 8.8 Hz, 2H), 6.93~6.85 (m, 4H), 4.32 (t, J = 6.8 Hz,
2H, CH,), 3.97 (s, 2H, CH,), 3.93 (t, J = 5.6 Hz, 2H, CH,),
2.19~2.15 (m, 2H, CH,); ESI-MS m/z: 501.4 [M-H] .
2-((5,6-—&-1-3-(FBp-1- B F) W E)-1H- K FHK
M-2-FVFRAR) Z B (13h) o [E A, WK 89%. mp:
219~221 °C; IR (KBr) v/cm™: 3 436, 2 985, 1 735,
1 602, 1 508, 790, 770; '"H NMR (DMSO-d,) ¢ 8.14 (d,
J = 8.0 Hz, 1H), 7.85 (d, J = 7.8 Hz, 1H), 7.75 (s, 1H),
7.72 (s, 1H), 7.55~7.47 (m, 2H), 7.45 (d, J = 8.1 Hz,
1H), 7.37 (t, J = 7.9 Hz, 1H), 6.87 (d, J = 7.6 Hz, 1H),
4.43 (t, J = 6.8 Hz, 2H, CH,), 4.15 (t, J = 5.4 Hz, 2H,
CH,), 3.94 (s, 2H, CH,), 2.35~2.30 (m, 2H, CH,); ESI-

MS m/z: 459.3 [M-H] .

2-((5,6-Z&-1-G-G-FEFHE)FE)-IH-FFH
BERE-2-E)FRR) ZER (13i) A B A, R 92%. mp:
77~79 °C; IR (KBr) o/cm™: 3 438, 2 987, 2 952, 2 877,
1 604, 1 489, 867, 775, 689; 'H NMR (DMSO-d;) J 7.76
(s, 1H), 7.74 (s, 1H), 7.13 (t, J = 8.2 Hz, 1H), 6.73 (d,
J = 7.4 Hz, 1H), 6.66 (d, J = 5.9 Hz, 2H), 4.30 (t, J =
6.8 Hz, 2H, CH,), 3.96 (s, 2H, CH,), 3.94 (t, J = 5.8 Hz,
2H, CH,), 2.25 (s, 3H, CH,), 2.18~2.11 (m, 2H, CH,);
ESI-MS m/z: 423.2 [M-H] .

2-(5,6-=F-1-G-U-FEEXEE) R E)-1H-F
FoRmE-2-E)FRR)ZER (13)) A A, fR 90%.
mp: 156~158 °C; IR (KBr) o/cm™: 3 440, 2 987, 2 953,
1 710, 1 600, 1 505, 843; *H NMR (DMSO-d,) 6 7.63~
7.55 (m, 2H), 7.33 (t, J = 8.0 Hz, 2H), 7.06 (t, J = 7.4 Hz,
1H), 6.96 (d, J = 9.0 Hz, 2H), 6.90 (s, 2H), 6.89 (s, 2H),
431 (t, J = 6.8 Hz, 2H, CH,), 4.04 (s, 2H, CH,), 3.94 (t,
J=5.8 Hz, 2H, CH,), 2.21~2.14 (m, 2H, CH,); ESI-MS
m/z: 471.4 [M+H]*, 469.0 [M-H] .

2-((5,6- = &-1-(3- (B -1- B R) A H)-1H-FK HrE
M -2-F)FRR) ZER (13k) i 44, 1% 88%. mp:
113~ 114 °C; IR (KBr) v/cm™: 3 435, 3 055, 2 931,
1722, 1 597, 1 507, 787, 766; 'H NMR (DMSO-d,) ¢
13.17 (s, 1H, -COOH), 8.11 (d, J = 8.2 Hz, 1H), 7.86
(d, J = 8.0 Hz, 1H), 7.68 (dd, J = 10.5, 7.3 Hz, 1H),
7.58 (dd, J = 10.9, 7.4 Hz, 1H), 7.52 (t, J = 7.1 Hz, 1H),
7.50~7.44 (m, 2H), 7.38 (t, J = 7.9 Hz, 1H), 6.89 (d,
J =7.6 Hz, 1H), 4.44 (t, J = 6.9 Hz, 2H, CH,), 4.18 (t,
J =5.6 Hz, 2H, CH,), 4.13 (s, 2H, CH,), 2.37~2.30 (m,
2H, CH,); ESI-MS m/z: 427.0 [M-H] .

2-((5,6- =& -1-G-G-FEFFE)FE)-1H-FH
LR -2- BB AR) ZBR (131) [ E 4K, U R 89%.
mp: 72~74 °C; IR (KBr) v/cm™: 3 427, 2 984, 1 603,
1 483, 879, 771, 689; *H NMR (DMSO-d;) 6 7.61~7.53
(m, 2H), 7.13 (t, J = 7.7 Hz, 1H), 6.73 (d, J = 7.4 Hz,
1H), 6.67 (d, J = 10.0 Hz, 2H), 4.28 (t, J = 6.8 Hz, 2H,
CH,), 3.97 (s, 2H, CH,), 3.94 (t, J = 5.8 Hz, 2H, CH,),
2.25 (s, 3H, CH,), 2.18~2.11 (m, 2H, CH,); ESI-MS
m/z: 391.1 [M-H]
2 EYEM
21 Pinl BEgHDHIJE M K K ¥ BK B Suc-Ala-Glu-
cis-Pro-Phe-4-nitroanilide (Bachem) # T LiCl/TFE
(0.47 mol-LY). 8 AM—1] L4 J6 6 B 1HFilv & 10 °CBA
T, BNZ B AL 2, NN 860 L 2% i Buffer ¥
7 (35 mmol-Lt HEPES, pH 7.8) A1 20 uL & 4 A J§
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+ 2687

Pinl 3% 1 25 11 (Abcam 51230), F R k3T IR 21, N
N 10 pL AN RV B2 A7 0 A & ) 8% & 21 min. A
150 pL fEEE AL 5 A B (60 mg-mLY), PR S . &G
TN 40 pL P )i 3l [ vE, 7E 390 nm Ak 3% 4230 i W
J£90s.
22 (HERHEAHIBIEME AT AR PC-3 4 i LA
B3 2 T} 2.5%10% /> 48 Jifd % 20\ 96 AL AR, B AL
100 plL, BN 2 5% CO, i85 75 46 71 37 °CHiE & 24 hfi
HNGEEAE K 9 CBERRE FR MR R — IR S
FEFLINA 100 pL, 46420 75 96 h. 8 FAFFLINIA 50 pl
MTT & (2 mg-mL?), R E 4 hjG 7% LR
W, B LI\ 200 pl DMSO Ji5 £ K 72 ¥ 10 min i 15 48
gl VR FHEE AR OGN E 570 nm KT IIROLE
3 ST

1% FH Sybyl-X 2.0 X} 6g i3t 17 GE &= AL 4L, ¥ FE Tripos
J1%%, B4 257y Gasteiger-Huckel, 5 A% AR Yk
1 000, £ ik #7 #E Gradient 4y 0.005, £ 42 N ERIN S 4L .
Pinl 5 [ (PDB: 3KAI) HE & $EIEC R 5+ MIBR BT
KD FRIZ RN TR, B RMIEE; 44 e
fif o #EF% Surflex-Dock (SFXC) #iibk, 3t F Bl Ak 7 7 &
SOEME AR, B ERIAIZ 1T 24, $1AT CScore Calcula-
tions, iz B 45 S 4R A IE ik B S I S S R

-t i Rl (B R e /R W= 8
PN, 135 4B 5197 4 F IR H AL & D S5 FHAEE, 1R
F R R T 2 540 AW & 1R B G PENNR, 152 P A
JERE B 38 £ T SIS W T SRR OG, fa SRR RS
MBS T AR,

FEE ST AR 75 B TOAT Ao 2 1 5%
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