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WE SR T — BP0 R SR/ 28I BRI 2,5- —HUR-1,3,4- —IEEReAT/EY. FIH IR, '"H NMR, “C NMR Rt
FANR AT T EWRIE. VA T HARG G0 B OB IR BERRES 1B (PTP1B)AI T 40 M1 & 1 BS S IR B LB (TCPTP)
MGG, THE T4 5T R, LR R TR, ARKZHAEYXT PTPIB (M0 M8 it & FE [R5 ) TCPTP
FAmEE T, For 2-(0-IHE MR P H 2E)-5-(3-F0 2K H Bk & 35 )-1,3,4-WE —Mi(S5e)xt PTPIB [4MH]E M B i [ICs=(2.43 &
0.43) pg/mL], 2-(9-M: M3 3P 1 5)-5-(4- H1 36 28 PR S 3 )-1,3,4-T88 M (Sb) AL &) S¢ XF PTP1B 4013 1 45 v 1 BH 1
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SRR 1,3,4-ME T PREERG; MR ZRORRKME; SRk AR ERBEREE 1B (PTPIB)IHIF, o FXtEs; HEZ kiR
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Synthesis and PTP1B/TCPTP Inhibitory Activity Evaluation of
Novel 2,5-Disubstituted-1,3,4-thiadiazolamide Derivatives
Containing Carbazole/Benzimidazole Moity
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(¢ National Center for Drug Screening, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica,
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Abstract A series of novel 2,5-disubstituted-1,3,4-thiadiazolamide derivatives containing carbazole/benzimidazole moity
were synthesized. Their structures were characterized by IR, '"H NMR, *C NMR spectra and elemental analysis. All synthe-
sized target compounds were evaluated for the inhibitory activities against protein tyrosine phosphatase 1B (PTP1B) and T-cell
protein tyrosine phosphatase (TCPTP). The structure-activity relationship was discussed. The results showed that most of
compounds had good inhibitory activity against PTP1B over the highly homologous TCPTP, and 2-(9-carbazolylmethylene)-
5-(3-chlorobenzoylamino)-1,3,4-thiadiazole (5¢) displayed the highest inhibitory activity against PTP1B [ICs,=(2.43+0.43)
pg/mL]. The inhibitory activities of 2-(9-carbazolylmethylene)-5-(4-methylbenzoylamino)-1,3,4-thiadiazole (5b) and 5c
against PTP1B were higher than that of positive control oleanolic acid. Molecular docking and density functional theory (DFT)
calculations of the target compound Sc¢ were performed. The docking result showed that compound S¢ and PTP1B enzyme
formed a stable complex by hydrogen bonds, hydrophobic and n-m interactions.
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Scheme 3  Synthetic mechanism of target compounds 5 and 7
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1.5 IEPIHHE
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YEEFREEY) T Xt PTPIB $HINEYERI 2 5, #HT T 4>
THHE T, B &Y 5¢ f1 7¢ 5 PTPIB (PDB ID:
INNY) 7375 25 B4 WL 1, 2 FlR 2.

F1 HEsMEY S 7% PTPIB B TCPTP 11l 74
Table 1 Inhibitory activities of target compounds 5 and 7 against PTP1B and TCPTP

a b
Compd. X Ar Log P . PIPiB o TCPTP
Inhibition/% at 20 pg/mL  1Cs,/(ng/mL) Inhibition/% at 20 pg/mL  ICs,‘/(ng/mL)

5a H — 4.69 93.194+1.07 5.35£0.95 78.44+1.86 6.20£0.76
5b 4-CH; — 4.92 90.14+2.80 2.69%0.24 64.92+1.59 9.25+1.29
5c 3-Cl — 5.12 101.16%2.02 2434043 69.52%6.59 9.87+2.26
5d 4-Cl — 5.15 90.83+3.15 3.76%0.05 54.361+7.38 7.55%0.11
Se 3-F — 4.61 91.9441.01 8.46+0.45 45.4019.05 —
5f 4-F — 4.63 88.931+0.28 7.85%0.59 58.531+4.56 15.53+0.33
S5g 4-NO, — 4.43 92.5240.69 5.62%0.16 67.16%+2.58 7.63£0.50
7a 4-CH;0 CgHs 3.06 76.51+0.72 20.27+2.38 14.8240.70 —
7b 4-Cl CeHs 3.68 67.96+0.85 20.4942.22 34.8617.49 —
Tc 4-CH; 4-CH3C¢Hy 3.90 74.371+19.30 17.00+1.26 59.39+4.39 16.19+5.61
7d 4-Cl 4-CH;C¢H,  4.13 41.82+6.71 — 63.93%+1.09 17.18+3.26
Te 4-F 4-CH;C¢H,  4.47 28.331+10.86 — 25.961+4.26 —

“ Positive control: oleanolic acid, ICsp=(3.5120.07) pg/mL. ° Positive control: oleanolic acid, ICso=(4.29+1.16) pg/mL. ¢ “—” : Not calculated, because the

inhibition rate is less than 50%.
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B 1 L& Sc 5 PTPIB BRI 45 R (A) & Se MEIE S & A s 1SSk 2 (B)
Figure 1 Docking result of compound 5S¢ with PTP1B enzyme (A) and key residues in binding site surrounding 5¢ (B)

B2 (&%) 7 5 PTPIB BRI HEE R (A) B Te WSS & L s B R BETRFE(B)
Figure 2 Docking result of compound 7¢ with PTP1B enzyme (A) and key residues in binding site surrounding 7¢ (B)

F#2 HIMLEY Sc M1 7c 5 PTPIB [5r Fx 48
Table 2 Molecular docking results of compounds 5S¢ and 7¢ with PTP1B (PDB ID: INNY)

Est. free energy of No. of H-bond Hydrophobic -1

Coteel binding/(kJ*mol ") H-bonds H-bond length/nm Hydrophobic length/nm T length/nm
N(1)—GLU207 0.293
N(2)—PRO206 0.274
5¢ 5.58 4 NG)—GLU207 0.308 C(19)—PRO210 3.74 C(9)—HIS208  0.365
N(4)—HIS208 0.273
C(3)—METI133 3.39
e 513 ) N(2)—PRO89 0.318 C(15)—MET133 3.64 . .
N#4)—ILE134 0.290 C(15)—PHEI135 3.11
C(16)—MET133 3.59

HE 1A WJLLEH, BisthEY 5c AR T 5 PTPIB 1) GLU207 JERL T 1 NVEEE. IR AIZRIA I
PTPIB £ FIBEMIE TEAL SO AL, fES PTPIB B SRR n-n KSR (R 2). HILRT DA H, &
AR ME G, BAR S G Re. W e L 4] TP D P = e T A R g T I e 4]
R R RES PTPIB BEAH HARH, B =/ N J&i¥ HE 2A WLLEWH, Bt EW 7¢ REANZ]T
/3515 PTP1B ] PRO206, GLU207 £l HIS208 % J& FR ik PTPIB & [ B 3G MR A7 ri, {5 p T P — M DR Ik e
TR T 3 ANERE(E 1B). b4k, HEMEER N Rt BN JE T2 55 PTPIB BB 1 1 NE (K 2B),
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Figure 3 Optimized structure of compound 5¢
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7a f1 7b ik FYE PTPIB #HIF). tb&9) 7d 2k
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F1 TCPTP 4 BA R HHHEYE. 1b&%) Te XF PTP1B
1 TCPTP ¥ GHME 1. A S XF PTP1B HIHIHE
P [1Cs0=(2.43+0.43) pg/mL], tb&%0 5b Al 5¢ %F
PTP1B iy 35 T B PR B 2055 R .. %
PG Se 34T 5> T XA 7R Mulliken 57 FLAfaf 11
H. T s SRR, B A Sc EANET
PTPIB & AMGHIEVEA S 0584z, Se¢ 5 PTPIB figid
B R BK AN -m ZEAH EAE T AR e MR A,
AEC TS T 1 ) 32 2 1 MR e AR I 4] B
JFRL T 28 R A/ R DK PR BR 11 2,5- —HUAR-1,3,4-18 —
Tk Jie 477 A6 A U PR 98 R0 7 THD B A T LR 1R S AR
1H.

3 SIS
31 B 5IE

X-5 A B A (IR T R AR OE); fE
TENSOR 27 & FT-IR ZLAM6I%AX, KBr J&f; &
BRUKER 500 MHz #Z #3413, Varian INOVA 400 MHz
BEREFEARAX, SR = 1 5 W A(DMSO-dg) A, TMS
NWNFR; E[E Waters A & Q-Tof Micro BYJi 4% 15 [F
Elementar A &] Vario EL 505 43 #T{3; KQ-500B ZYjHH 7=
BIEVERR. BT ARS8y  Hrat.
3.2 HEREIE R

R 1A 2 35525 SCHR(3S, 36107V E ik, IAlA
3 F1 6 %S CHR[37, 310716 B K.
3.3 B AY 57 WERIEE
3.3.1 HARAH S 696 &8 ik

EF P M 1.2 mmol F5EES 3. 1.8
mmol NH;SCN.0.04 g & 2, —[i#-400 (PEG-400)#1 10 mL
CH,Cly, JHRNEE 75 Y IE Heds v, 42 il 75 i e il o i)
KUHRAE 20~30 °C, EAE RN RN 1 h, BIFHIE 7 775
LR EREE 4. (LEY 4 LELBELML, %S T T
— B B

ml_Fab s NI H, N 1T mmol &4 2 A1 10 mL
CH,Cly, FRTEJEIRAE ™ 4k S A P fE i I S 1 h, R
55, A 15 mL H,0, #iidkE, DMEWEMICHLEE. 7t
HHLAH, KA CH,CL, 25H(10 mL X2), &3 WL,
AHAHHTEAK MgSO, TG, BrETIRA, K2 HE
# CH,Cly, 15FFH /%, N,N-—F 3£ H ik i (DMF) 5 45
mn J5 B A3 20 4008 B AR &4 5.

2-(9- TR M S NI HH R )-5- % P G R ik -1,3,4- 8 e
(5a): O, 2% 61.7%. m.p.>280 C; 'H NMR

http://sioc-journal.cn/ 2605



BIKE

MR

(500 MHz, DMSO-d) 6: 12.98 (s, 1H, CONH), 8.19 (d,
J=17.5 Hz, 2H, ArH), 8.00 (d, J/=8.0 Hz, 2H, Cz-H%), 7.78
(d, J=8.5 Hz, 2H, Cz-H"), 7.62 (t, J=7.5 Hz, 1H, ArH),
7.51 (t, J=6.8 Hz, 4H, Cz-H*X 2, ArHX2), 7.26 (t, J=7.8
Hz, 2H, Cz-H?), 6.10 (s, 2H, CH,); *C NMR (DMSO-d,
125 MHz) 6: 164.4 (C=0), 160.4 (C=N), 159.9 (C=N),
139.6, 137.8, 130.2, 126.0, 122.6, 120.4, 119.6, 109.5
(aromatic), 40.9 (CH,); IR (KBr) v: 3224, 3180, 3050,
2923, 2850, 1670, 1627, 1598, 1533, 1486, 1452 cm .
Anal. calcd for C,H(N,OS: C 68.73, H 4.19, N 14.57;
found C 68.49, H 4.38, N 14.36.

2-(9-PHE M L WY PP 35 )-5-(4- FR R 4% PR A 356 ) - 1,3,4- T
TWE(Sb): B AR, PEE 58.3%. mp.>280 C; 'H
NMR (500 MHz, DMSO-dj) 6: 12.89 (s, 1H, CONH), 8.19
(d, J=8.0 Hz, 2H, ArH), 7.92 (d, J=8.5 Hz, 2H, Cz-H"),
7.77 (d, J=8.0 Hz, 2H, Cz-H"), 7.50 (t, J=7.8 Hz, 2H,
Cz-H?), 7.31 (d, J=8.0 Hz, 2H, ArH), 7.26 (t, J=7.5 Hz,
2H, Cz-H%), 6.09 (s, 2H, CH,), 2.36 (s, 3H, CHs); "°C
NMR (DMSO-ds, 100 MHz) d: 165.4 (C=0), 160.9 (C=
N), 160.3 (C=N), 143.9, 140.1, 129.6, 128.9, 128.8,
126.5, 123.1, 120.9, 120.1, 110.0 (aromatic), 41.4 (CH,),
21.5 (CHs); IR (KBr) v: 3213, 3162, 3046, 2923, 2853,
1670, 1627, 1609, 1533, 1507, 1485, 1452, 1164 cm .
Anal. calcd for C3H; gN,OS: C 69.33, H 4.55, N 14.06;
found C 69.54, H 4.29, N 13.79.

2-(9-PHE ML WY PR 3L )-5-(3- &0 2K FR b 0 9% )-1,3,4- 18—
My(5c): O, P2F 60.4%. m.p.>280 ‘C; 'H NMR
(500 MHz, DMSO-dy) ¢: 13.11 (s, 1H, CONH), 8.19 (d,
J=8.0 Hz, 2H, Cz-H%), 8.07 (s, 1H, ArH), 7.94 (d, J=8.0
Hz, 1H, ArH), 7.78 (d, J=8.0 Hz, 2H, Cz-H"), 7.69 (d, J=
7.5 Hz, 1H, ArH), 7.54 (t, J=8.3 Hz, 1H, ArH), 7.51 (t,
J=17.8 Hz, 2H, Cz-H?), 7.26 (t, J=7.5 Hz, 2H, Cz-H’),
6.11 (s, 2H, CH,); °C NMR (DMSO-d,, 125 MHz) o:
164.1 (C=0), 160.4 (C=N), 159.9 (C=N), 139.6, 136.3,
133.3, 132.6, 130.5, 128.1, 127.0, 126.0, 122.6, 120.4,
119.6, 109.5 (aromatic), 40.9 (CH,); IR (KBr) v: 3217,
3170, 3050, 2926, 2850, 1670, 1627, 1598, 1572, 1533,
1482, 1452 cm™'. Anal. calcd for C,,H;5sCIN,OS: C 63.08,
H 3.61, N 13.37; found C 62.95, H 3.44, N 13.57.

2-(9- MWL JE IV FY 36 )-5-(4- G0 2K F B 0 2 )-1,3,4- 188 —
e (5d): R T AR, PEE 63.6%. mp.>280 C; 'H
NMR (500 MHz, DMSO-dj) 6: 13.06 (s, 1H, CONH), 8.19
(d, J=17.5 Hz, 2H, Cz-H%), 8.01 (d, J=8.5 Hz, 2H, ArH),
7.77 (d, J=8.0 Hz, 2H, Cz-H"), 7.59 (d, J=8.5 Hz, 2H,
ArH), 7.50 (t, J=7.8 Hz, 2H, Cz-H?), 7.26 (t, J=7.3 Hz,
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2H, Cz-H?), 6.10 (s, 2H, CH,); *C NMR (DMSO-d;, 100
MHz) d: 165.7 (C=0), 160.9 (C=N), 160.4 (C=N),
140.1, 133.5, 131.8, 129.1, 128.8, 126.5, 123.1, 120.9,
120.1, 110.1 (aromatic), 41.4 (CH,); IR (KBr) v: 3217,
3166, 3050, 2923, 2850, 1670, 1627, 1594, 1533, 1485,
1452 cm '. Anal. caled for Cp,H;sCIN,OS: C 63.08, H
3.61, N 13.37; found C 62.86, H 3.75, N 13.19.

2-(9-FE M BE Y R L )-5-(3- 40 2K FR IR 2 356 )-1,3,4- 1 —
Ie(Se): #LE K, 773 60.5%. m.p.>280 ‘C; 'H NMR
(500 MHz, DMSO-ds) 6: 13.07 (s, 1H, CONH), 8.19 (d,
J=7.5Hz, 2H, Cz-H%), 7.85 (d, J=8.0 Hz, 1H, ArH), 7.82
(d, J=9.5 Hz, 1H, ArH), 7.78 (d, J=8.0 Hz, 2H, Cz-H"),
7.54~7.60 (m, 1H, ArH), 7.50 (t, J=7.8 Hz, 2H, Cz-H?),
7.44~7.54 (m, 1H, ArH), 7.26 (t, J=7.3 Hz, 2H, Cz-H’),
6.10 (s, 2H, CH,); "C NMR (DMSO-d,, 125 MHz) o:
164.1 (C=0), 161.8 (d, 'Jer=974.1 Hz), 160.5 (C=N),
159.9 (C=N), 139.6, 133.7, 130.8 (d, *Jor=32.0 Hz),
126.0, 124.5 (d, “Jer=10.5 Hz), 122.6, 120.4, 119.8 (d,
2Jer=84.5 Hz), 119.6, 115.1 (d, *Jcr=93.5 Hz), 109.5
(aromatic), 40.9 (CH,); IR (KBr) v: 3228, 3173, 3050,
2926, 2864, 1677, 1627, 1591, 1533, 1485, 1452 cm .
Anal. calcd for C,,H;sFN,OS: C 65.66, H 3.76, N 13.92;
found C 65.82, H3.53, N 14.11.

2-(9-FE M BE Y R L )-5-(4- 302K FR IR 2 356 )-1,3,4- 1 —
W (56): @B A, 2R 61.3%. mp.>280 C; 'H
NMR (500 MHz, DMSO-dj) 6: 13.00 (s, 1H, CONH), 8.19
(d, J=17.5 Hz, 2H, Cz-H%, 8.09 (dd, J=8.5, 5.5 Hz, 2H,
ArH), 7.77 (d, J=8.0 Hz, 2H, Cz-H"), 7.50 (t, J=7.5 Hz,
2H, Cz-H?, ArH), 7.35 (t, J=8.8 Hz, 2H, ArH), 7.26 (t,
J=17.5 Hz, 2H, Cz-H%), 6.10 (s, 2H, CH,); “C NMR
(DMSO-d,, 100 MHz) §: 164.5 (C=0), 165.3 (d, 'Jer=
998.9 Hz), 160.9 (C=N), 160.3 (C=N), 140.1, 131.7 (d,
3Jor=37.6 Hz), 128.4, 126.5, 123.1, 120.9, 120.2, 116.2
(d, 2Jer=87.6 Hz), 110.1 (aromatic), 41.4 (CH,); IR (KBr)
v: 3224, 3173, 3053, 2919, 2850, 1674, 1627, 1601, 1536,
1507, 1493, 1456 cm ', Anal. caled for Cy,H;sFN,OS: C
65.66, H 3.76, N 13.92; found C 65.91, H 3.87, N 13.77.

2-(9- I W JE Y. FFY I )-5-(4- B 2 2 FR I 2 36 )-1,3,4- 16
TW(5g): B REAA, PEE 62.9%. mp.>280 C; 'H
NMR (500 MHz, DMSO-dj) 6: 13.37 (s, 1H, CONH), 8.33
(d, J=9.0 Hz, 2H, ArH), 8.21 (d, J=8.5 Hz, 2H, ArH),
8.19 (d, J=7.5 Hz, 2H, Cz-H*), 7.78 (d, J=8.0 Hz, 2H,
Cz-HY, 7.51 (t, J=7.8 Hz, 2H, Cz-H?), 7.27 (t, J=17.5 Hz,
2H, Cz-H%), 6.12 (s, 2H, CH,); *C NMR (DMSO-dj, 125
MHz) d: 164.3 (C=0), 160.5 (C=N), 160.2 (C=N),
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149.8, 139.6, 137.3, 129.8, 126.0, 123.5, 122.6, 120.4,
119.6, 109.5 (aromatic), 40.9 (CH,); IR (KBr) v: 3162,
3053, 2923, 2853, 1670, 1627, 1601, 1533, 1484, 1452,
1311 cm™ L. Anal. caled for C,,H,sNsO5S: C 61.53, H 3.52,
N 16.31; found C 61.29, H 3.70, N 16.05.

332 HARMLA 7 696 KRB ik

RHREE 32, AR AL EY) 4. 4
Ja, A BRI, BN 1 mmol HEEAL &4 6 Al
10 mL CH,Cl,, FFLEJFIAE N 4k L8 7 w4 R B 1 h.
RMNEEFSE, BN 15 mL H,O, $iidE, DUEEARICHLES.
e A, B 5 BIAHE =), DMF-EtOH H45 & )5
Rp1S 204l At &4 7.

2-[2-( ik I ok PR L DR R IR Ak )- 1 - W7 FR K ]-5-(4- FR 4R
B R FE)-1,3,4-WE M (Ta): By BB IR, PR
62.1%. m.p.>280 ‘C; 'H NMR (500 MHz, DMSO-d;) o:
12.87 (s, 1H, CONH), 8.07 (d, J=9.0 Hz, 2H, ArH), 7.86
(dd, J=8.5, 1.0 Hz, 2H, ArH), 7.77 (t, J=7.5 Hz, 1H,
ArH), 7.57~7.68 (m, 4H, BZM-H*, H’, ArH X 2), 7.30 (td,
J=17.5, 1.0 Hz, 1H, BZM-H®), 7.24 (td, J=7.5, 1.0 Hz,
1H, BZM-H%), 7.07 (d, J=9.0 Hz, 2H, ArH), 6.05 (s, 2H,
NCH,), 5.32 (s, 2H, CH,S0,), 3.84 (s, 3H, CH;0); °C
NMR (DMSO-d,, 125 MHz) §: 164.5 (C=0), 163.0 (C—
0), 160.6 (S—C=N), 159.4 (S—C=N), 143.1, 142.2,
138.5, 135.0, 134.3, 130.5, 129.3, 128.1, 123.4, 122.5,
119.4, 113.9, 1109 (aromatic), 55.5 (CH;0), 53.7
(CH,S0,), 42.1 (CH,N); IR (KBr) v: 3209, 3159, 3060,
2930, 2835, 1659, 1605, 1572, 1533, 1460, 1311, 1257,
1158, 1177 ecm™'. Anal. caled for CosHy NsO,S,: C 57.79,
H 4.07, N 13.48; found C 57.60, H 3.87, N 13.71.

2-[2-(ZR T TR i Y5 24 ) -1 - 3 P R )-5-(4- S0
F R 205 )-1,3,4-E — M (Tb): M ELlE 1A, 77K 65.8%.
m.p.>280 C; 'H NMR (500 MHz, DMSO-d;) &: 13.14
(s, IH, CONH), 8.07 (d, J=8.5 Hz, 2H, ArH), 7.86 (dd,
J=8.5, 1.0 Hz, 2H, ArH), 7.77 (t, J=7.5 Hz, 1H, ArH),
7.56~7.68 (m, 6H, BZM-H*, H', ArHX 4), 7.29 (td, J=
8.0, 1.0 Hz, 1H, BZM-H®), 7.24 (td, J=17.5, 0.5 Hz, 1H,
BZM-H), 6.06 (s, 2H, NCH,), 5.33 (s, 2H, CH,S0,); "*C
NMR (DMSO-dg, 100 MHz) 6: 164.9 (C=0), 160.9 (S—
C=N), 160.2 (S—C=N), 143.6, 142.7, 139.0, 138.4,
135.5, 134.8, 130.8, 129.8, 129.2, 128.6, 123.9, 123.1,
120.0, 111.4 (aromatic), 54.1 (CH,SO,), 42.7 (CH,N); IR
(KBr) v: 3231, 3177, 3057, 2930, 1670, 1616, 1594, 1536,
1489, 1460, 1311, 1158 cm ~ '. Anal. caled for
C,4H,5CIN5O;S,: C 55.01, H 3.46, N 13.36; found C 54.87,
H3.62, N 13.47.
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2-[2-(4- H 5 O TR R RROBR O IR Mk )-1- 7 H
HE1-5-(4- PP F R A 3L )-1,3,4- 188 I (Te): o ([ 4K
5 63.6%. mp.>280 C; 'H NMR (500 MHz,
DMSO-dg) d: 12.99 (s, 1H, CONH), 7.97 (d, J=8.5 Hz,
2H, ArH), 7.73 (d, J=8.0 Hz, 2H, ArH), 7.61 (d, J=8.5
Hz, 2H, BZM-H*, H'), 7.43 (d, J=8.0 Hz, 2H, ArH), 7.34
(d, J=8.0 Hz, 2H, ArH), 7.30 (t, J=7.8 Hz, 1H, BZM-H®),
7.24 (t, J=17.8 Hz, 1H, BZM-H?), 6.05 (s, 2H, NCH,), 5.28
(s, 2H, CH,S0,), 2.40 (s, 3H, CH3), 2.38 (s, 3H, CH3); "°C
NMR (DMSO-d,, 125 MHz) 6: 165.1 (C=0), 160.4 (S—
C=N), 159.5 (S—C=N), 144.9, 1434, 143.1, 142.2,
135.6, 135.0, 129.7, 129.2, 128.5, 128.4, 128.2, 123.4,
122.6, 119.4, 1109 (aromatic), 53.8 (CH,S0O,), 42.1
(CH,N), 21.1 (CH3), 21.0 (CH;); IR (KBr) v: 3224, 3173,
3053, 2923, 2868, 1674, 1612, 1598, 1533, 1507, 1460,
1300, 1155 cm™ L. Anal. calcd for C,sHpsN5O;S,: C 60.33,
H 4.48, N 13.53; found C 60.55, H 4.36, N 13.28.

2-[2-(4- 25 ZR M 5 2 PR R R IR IR k) - 1- I Y AL -5
(4- 502K R 2 i )-1,3,4- 8 — I (7d): (o Lk, PR
67.2%. m.p.>280 ‘C; 'H NMR (500 MHz, DMSO-d;) o:
13.17 (s, 1H, CONH), 8.07 (d, J=8.5 Hz, 2H, ArH), 7.73
(d, J=8.0 Hz, 2H, ArH), 7.53~7.69 (m, 4H, BZM-H*, H’,
ArHX?2), 7.43 (d, J=8.0 Hz, 2H, ArH), 7.30 (t, J=7.8 Hz,
1H, BZM-H°), 7.24 (t, J=7.5 Hz, 1H, BZM-H"), 6.06 (s,
2H, NCH,), 5.28 (s, 2H, CH,S0,), 2.41 (s, 3H, CHs); "°C
NMR (DMSO-ds, 100 MHz) J: 1649 (C=0), 160.9
(S—C=N), 160.2 (S—C=N), 145.4, 143.7, 142.8, 138.4,
136.2, 135.5, 130.8, 130.2, 129.2, 128.7, 123.9, 123.0,
120.0, 111.4 (aromatic), 54.3 (CH,S0,), 42.9 (CH,N), 21.6
(CH3); IR (KBr) v: 3228, 3177, 3053, 2926, 2861, 1677,
1616, 1598, 1536, 1493, 1460, 1311, 1158 cm . Anal.
caled for C,sH,oCINsO3S,: C 55.81, H 3.75, N 13.02;
found C 55.96, H 3.94, N 13.15.

2-[2-(4- F 25 2R T Pk s PP R O K e ) - 1- 7 B 3 ]-5-
(4- 90K B L )-1,3,4-98 I (Te): TR (0 il 44, P2
70.4%. m.p.>280 ‘C; 'H NMR (500 MHz, DMSO-d;) o:
13.10 (s, 1H, CONH), 8.14 (dd, J=9.0, 5.5 Hz, 2H, ArH),
7.73 (d, J=8.0 Hz, 2H, ArH), 7.61 (d, J=7.8 Hz, 2H,
BZM-H*, H"), 7.43 (d, J=8.0 Hz, 2H, ArH), 7.38 (t, J=
8.8 Hz, 2H, ArH), 7.30 (t, J=7.8 Hz, 1H, BZM-H°), 7.24
(td, J=7.8, 1.0 Hz, 1H, BZM-H?), 6.05 (s, 2H, NCH,),
5.28 (s, 2H, CH,S0,), 2.41 (s, 3H, CH;); C NMR
(DMSO-ds, 100 MHz) §: 165.4 (d, 'Jep=1000.1 Hz),
164.8 (C=0), 161.0 (S—C=N), 160.1 (S—C=N), 145.4,
143.7, 142.7, 136.2, 135.5, 131.8 (d, *Jor=37.6 Hz),
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130.2, 128.7, 128.4, 123.9, 123.0, 120.0, 116.2 (d, Jer=
87.6 Hz), 111.4 (aromatic), 54.3 (CH,SO,), 42.6 (CH,N),
21.6 (CH;); IR (KBr) v: 3231, 3180, 3057, 2930, 2868,
1677, 1601, 1540, 1507, 1460, 1311, 1158 cm '. Anal.
calcd for C,5sH,0FNsO;S,: C 57.57, H 3.87, N 13.43; found
C 57.30,H 4.05, N 13.26.

3.4 BFrLEEMEMENIR

Hbr L&Y% PTPIB [ v P i ik 14 B 225 S
BR[381HI T 1E1E4T .
35 EMHE#5M75PTPIB M4 FidiEk

M RCSB [1J PDB J# (http://www.rcsb.org) N %X PTP1B
T AMALEM(PDB ID: INNY). KH Dockingserver X
PEBEAT 73T SRR

\

45 Bh A1 Bl (Supporting Information) HFrLE4) 5 F1 7
f¥] IR, "H NMR, *C NMR Fl HRMS i [, i L4 mf L
Y B WA T 9335 (http://sioc-journal.cn/)_E N #.
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