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Synthesis and Protein-Tyrosine Phosphatase 1B Inhibitory
Activity Evaluation of Indolepropyl Based 1,3,4-Oxadiazole
Derivatives
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Abstract A series of indolepropyl based 1,3,4-oxadiazole derivatives were synthesized by esterification, hydrazidation, cy-
clization and substitution using indolebutyric acid as starting material. The inhibitory activity against protein tyrosine phos-
phatase 1B (PTP1B) was evaluated. The results indicated that five compounds displayed obviously inhibitory effect against
PTP1B in vitro, for instance, compound 5g exhibited the strongest PTP1B inhibitory activity with an ICs, value of 6.74 nge
mL " . It was the first example of indolealkyl based oxadiazole derivatives showing PTP1B inhibitory activity.
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R ayT 2 BUREIRIR IR 2, (AR B YAAAE
RN, dnfA B30 R R, B A R R
[ 1B (Protein-Tyrosine Phosphatase 1B, PTP1B)7E fifi &)
FHMERESHFEBETEEEZNFHIER,
PTP 1B HIfil] 71 56 0% B4 Jin figé i 2% S A PR BBURE:, (2 b Jik &
R GRE RS, Wl SRETES T 2 8
B PRI IR I BRI AR, S BNIRIT 2 BU0E PR A
FIELJFERE (5 40 g 160,

WP R IR i 24 T R IR R, 21 J LR
P9 A (R TR R AT AT AT N LKA
TRIBEEHPE B A VE L 2 e R AR 4. L)L
B, FRATACK B o [ R AR ) i G I A R B0 S
(Phiiiana militarism)"H 73 B33 | PIAN G589 2 WA &
Y)AE IR R (Phidianidine A)MIFEHE £ &
(Phidianidine B) (K 1), X2 H KM BRI H 05453
MRS 1,2,4-W8 = by BRI WA= 0 me. AR 44 24 RS 8
ik, RILAEHE =M A IR SR A B ER 1, FEXT
FUCAH g R I R e, WK BRI Co 4tiffl. A b
% 3 Hela 40, 1Cso {E7E nmol Y& ). Hy T Hopdy
(P25 AL AR 2 R 2 B S 1, SEHUIR R /A 2R — 2RI
i 5] k2 [ Py AMIF 78N B2 <3, Snider, Lindsley %517
Jela e T A a b, JERIL T RS YT 2
PSP, Lindsley S50 46 RS 2 IR R 4R
BEAT T ENEVEGRE, R ILFEHIE R A 2 R AR R
i 2 CEHa & E DAT 70F, & w-bl v 2RI 75

SEHIEF 2R R =Br
H FEHE 2% R=H

B FEER RN R E
Figure 1 The structures of phidianidines A and B
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SEVEAFNATT R . R E DG A « JREAE A E R A
CXCR4", FTFIEHABH XML R Z EMGE, &K
TN I A AT TIRNRF 7T, A RASE T
— RAIKIZ, FExFEATRT T A A s P ik
SR ERHX B IEMFEE H(AB). AN E(H0,). i
23 Y B B A R I T REVE(OGD) % R #5473 ) SH-SYSY ##
S H A B E s 2Ry ERYL. 3 bk R
—efb &Y EA PTPIB #IHIETE, X5 7 RAM K
HIREFEGER, T AE AT IR SO A b, R T ERRT R
&Y PTPIB FMEIEERIE— R, U2 RE
AR 1,3,4-08 W F B & PTPIB 05701 58 B 4k 4412024,
FRBATRA 1,3,4-F8 MR EUR 1,2,4-08 gy,
TRBE 7 AT 22 2 s e e ey B, MR 5 e SR
H, FHASERURER, SmEE T — RIE WS IRE
EI’WCA% I E T EAAASE PTPIB S M. A&
EZ AR, HE B Scheme 1 FToR.
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1 BER5WR
1.1 EREEE

1,3,4-18 — A B O 1R TR Bk 5 5 8 s i)
P Bk R S 822028 I 5 — AR A % s M 4%: . Shanker
DO e 2 RN IR R, il ER ik BEHE . BhE
5 ARG =D RN AR T S5-I WR-3-H1 3)-1,3,4-
WE e BREE, MBS, %7 AR B atY, e eng
AR, RATOETE T R N DA S R R O
R, T TSR, R 3 AT, &Y
IR K R &, 38 R B, AR ik s 8,
PemirmE. AL CRERAE RN AT, KEMS F g 2
PRy 10 01, RMNVEE 108 CNE. fEHE
T 4 (A S FE A, AR SCHRIRED, w5 I-3- T WEEE
(PR 3)5 AR R 2 13, {HIESEPR
PSEIG AR, R AR SRR, RE SR, fER
N FE AR BRI R ARRR. AN, FRATKBL, 1,3,4-
WRE e 5 A ) T o T R, B ) P — A i A
110~120 C.
1.2 {9 PTP1B SEM RS

WAL PTPIB WG PEMHA LS (R DEIR, &) Sa,
5b, 5e, 5f, 5g HATEUT ) PTP1B G M. Mlikes %k
AR [A) fR BUAC L 6 T PTPIB 400513 1k B A B 2 A s,
2 R ONFEIRFEZE(Sj~5Sr)if %A PTPIB #IfiliEME, 29 R
R (Sa~ S, — Le b A W 0 s BT I I
VLRI IS Y R IR Pl EEE . AT &
Sg 5 PTPIB MIEMEMEAIRAEAT 7> T X #2, 4Rk 2
Fin. MREE SRR, W4 4R T PTPIB G M fk
AL AT P loop DX (B A = B BE TR His214-Arg221 %
FEUVE M CPK B IR), BBkt AER ASP1SI,
Ser50, Thrd6, Ile 219 JE B /K HAEFT AL, TE R R
MR AKAER. HH Gln 262 5M[WER) NH 55 i 2 b
EF, HEBIEEMCA 1.8 A, 58 T 5iZXIEMES.
TS A I 2R R, SEE WPD £ A6 isk (I vh 3= B4

F£1 L&Y 5a~5c, Se Al 5f KA PTP1B I 1t
Rah R

Table 1 In vitro inhibition activities of PTP1B for compounds
5a~5c, 5e and 5f

Oleanolic
Compd. 5 5b 5 sf 5 .
omp a (3 g ac1d
I
CS"/,I 1746 1529 9.65 1930 6.74 1.27
(pgemL )

FEPR Trp179-Val184 5L LL &t th CPK 30 R), 72 AR 0
KAER, et Phel82 I b 2K IR 5 0 — Ik 2 1 2
R, TR R A e VR - AR I R E
REENEERGEIE(Sj~Sr)i, FEARXT PTP 1B H3R I H D
HRCR, ARGFHIEDIE 74031555 WPD loop X AH HAE
FHR B E . 83 X6 PTPIB i Pk A7 25 2015245 B/ br
LA ANy TN 5g 5 PTPIB TS M AL I8 A2 WPD
SERIAR TR B R AR EAE R, LT PTPIB IR
ARG T RE, TR B0 E L E R ROR. B H AT
1k, ST - T A BT PTPIB &8
KRIHRGE, @A, WP T R A
Pt PTPIB JE MM ROR A,

2 i

AR W] TR A SR aa R, G i DD R R A
T A8 AT FE-1,3,4-T8 IR AEY), b A YEER S
'H NMR, "*C NMR, HREIMS HfiiF. % A3k 854
PTPI1B fpiE 1A &R, #EATARSMTPTPIB & MR, A4,
REH], (L&Y 5a, 5b, Se, 5f, 5g F AW G PTPIB #l
FTEE, HNHIRE ICso N 6.74~19.30 pgemL ™',
&) 5g 1 1Cso fHN 6.74 pgemL ™' BT RATHE T,
RO T A R AT PTP 1B $0H]3E 14 1] ek i 5-1,3,4-8 —
WeRT A, WD AT T I RAL S IR Rk AT R,
RN AW PR RR PTPIB G TEIR AT 7L B4 &
T RAFHSERY. BATE ST SR AT — B I 45
etk CLR I = PTP1B $HIE LS.

B2 (L& 5g 5 PTPIB 5 T 4%
Figure 2 The interaction of compound 5g with the catalytic site of PTP1B enzyme
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3 IS
3.1 X5

G 3ER H DPX-400, DPX-500 MHz #% #3443
52, '"H NMR PUTAREE I 3 A7H) CHCLs (3: 7.26) N
s PC NMR PUTARIA I 5% A7 1 CHC1, (6: 77.0) 8
F5. EIMS #1 HRESIMS HJii i Finnigan MAT-95 %4 i 1%
BCM5E. 5 M SGW X-4B EAUE A 2, EE KA
1E. P A: ENT R S S T 80W S 4 T AT
SEBG A P RERERR H (100~200, 200~300 H), BT
EENTRER H.
3.2 rhial{k 2 13 BIE R

IWE-3-T R £.16(2) 2 BB SCHR[32] A 1, PR 4L
EHPIRIBAR, P25 95.7%, HRlalfk 2 B9k BoE 5 SCik
[33]AHE. B5IMe-3-T MR 3 ()& S B SCHR[33), E R
RLERFE 108 C, FHEMAK, r=2 85.1%, Flafk 3 1)
PR 5 SRR [33]4H [F].
3.3 FEfk 4 AR

5-[3-(1LH-M5] 1) R 3 ]-1,3,4- M — M2 T 5 (4) ) 5
ZICHR[32], WE RBLRE 110 °C, SEEGIEFE AN B
AN BRAGEK, 1933 Gk, 723 79.7%. k4K
TG, WIEHE S SCER[3 2]k iE — 2L
34 BIRUEYS5HER

#4 0.2 mmol 5-[3-(1H-W[P) R FE]-1,3,4- I8 — k-2 i
i (4)¥ T 3 mL FEEH, I\ 0.8 mmol & 4b4H, 0.3 mmol
AR, PR, 2 G W R N ERE,
K, CBR ORI, To/KIRBR BT, W5, SR
JEHT, A Sa~5r.

3-{3-[5-(3- TR h JE)-1,3,4- 8 — IR ] 7R ik ) - 1 H- 15| g
(5a): RO A, WE 42.2%. mp. 143~150 C; 'H
NMR (400 MHz, CDCl3) 8: 7.98 (s, 1H, NH), 7.65~7.57
(m, 2H, ArH), 7.47~7.35 (m, 3H, ArH), 7.26~7.10 (m,
3H, ArH), 7.03 (s, 1H, ArH), 4.39 (s, 2H, CH,), 2.89 (t,
J=17.0 Hz, 2H, CH,), 2.88 (t, J=7.2 Hz, 2H, CH,), 2.25~
2.17 (m, 2H, CH,); *C NMR (126 MHz, CDCl;) o:
168.25, 163.17, 138.09, 136.39, 132.06, 131.19, 130.28,
127.80, 127.27, 122.64, 122.10, 121.74, 119.35, 118.79,
114.86, 111.16, 35.92 , 26.57, 24.92 , 24.29. HREIMS
calcd for C,H, 3 BrN;OS 427.0354, found 427.0353.

3-{3-[5-(3-( =% H1 280 55 ) i 55 )-1,3,4-B8 — M4
FoY-1H-M|Wk(Sb): ¥R AR R, BE 54.3%. mp. 85~
91 ‘C; '"H NMR (400 MHz, CDCl;) d: 8.00 (s, 1H, NH),
7.61 (d, J=7.8 Hz, 1H, ArH), 7.43~7.33 (m, 3H, ArH),
7.31 (s, 1H, ArH), 7.22 (t, J=7.5 Hz, 1H), 7.19~7.08 (m,
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2H), 7.03 (s, 1H, ArH), 4.43 (s, 2H, CH,), 2.89 (t, J=7.2
Hz, 2H, CH,), 2.88 (t, J=7.5 Hz, 2H, CH,), 2.20 (q, J=
7.4 Hz, 2H, CH,); *C NMR (126 MHz, CDCl;) d: 168.27,
163.11, 149.36, 138.15, 136.40, 130.14, 127.51, 127.27,
122.10, 121.74, 121.61, 120.45, 119.35, 118.78, 114.84,
111.17, 35.96, 26.56, 24.91, 24.28. HREIMS calcd for
C,1H,5F3N50,S 433.1072, found 433.1071.

3-{3-[5-(4- BN FE)-1,3,4- W88 — IR ] TR L ) - 1 -1 Wk
(5¢): HEOIEK, WE 57.2%. mp. 133~159 C; 'H
NMR (400 MHz, CDCl3) 6: 8.04 (s, 1H, NH), 7.61 (d, J=
7.9 Hz, 1H, ArH), 7.47~7.34 (m, 3H, ArH), 7.26~7.19
(m, 1H, ArH), 7.18~7.10 (m, 1H, ArH), 7.07~6.98 (m,
3H, ArH), 4.41 (s, 2H, CH,), 2.89 (t, J=7.2 Hz, 2H, CH,),
2.88 (t, J=7.5 Hz, 2H, CH,), 2.20 (q, J=7.4 Hz, 2H,
CH,); "C NMR (126 MHz, CDCl;) 6: 168.14, 163.43,
161.46, 136.41, 131.56 (d, J=2.5 Hz), 130.87 (d, J=8.3
Hz), 127.27, 122.09, 121.74, 119.34, 118.78, 115.71 (d,
J=21.3 Hz), 114.85, 111.19, 35.93, 26.60, 24.92, 24.29.
HREIMS caled for CaH;sFN;OS 367.1155, found
367.1152.

3-{3-[5-(4- = L HH = R B AR )-1,34-B8 MR
FoV-1H-M| e (5d): Atk R, WCE 54.0%. mp. 190~
204 °C; '"H NMR (400 MHz, CDCL3) d: 7.99 (s, 1H, NH),
7.64~7.54 (m, 5H, ArH), 7.39 (d, J=8.1 Hz, 1H, ArH),
7.22 (t,J=7.1 Hz, 1H, ArH), 7.14 (t, J=7.0 Hz, 1H, ArH),
7.03 (s, 1H, ArH), 4.47 (s, 2H, CH,), 2.89 (t, J/=6.9 Hz,
2H, CH,), 2.88 (t, J=7.5 Hz, 2H, CH,), 2.20 (q, J=7.6
Hz, 2H, CH,); *C NMR (126 MHz, CDCl;) d: 168.32,
163.07, 140.01, 136.39, 130.10, 129.48, 127.26, 125.71 (q,
J=3.7 Hz), 122.11, 121.71, 119.36, 118.77, 114.85,
111.17, 35.90, 26.57, 24.91, 24.29. HREIMS calcd for
C»HsF3N;08S 417.1123, found 417.1123.

3-{3-[5-(3,5- (=50 H 2 ) R Mt 3% )-1,3,4- B8 — Mk T
By -1H-W| Wk (Se): H A&, K# 49.5%. mp. 123~
134 °C; 'H NMR (400 MHz, CDCL3) ¢: 8.00 (s, 1H, NH),
7.93 (s, 2H, ArH), 7.83 (s, 1H, ArH), 7.61 (d, J=7.9 Hz,
1H, ArH), 7.39 (d, J=8.1 Hz, 1H, ArH), 7.25~7.18 (m,
1H, ArH), 7.17~7.11 (m, 1H, ArH), 7.03 (s, 1H, ArH),
4.50 (s, 2H, CH,), 2.89 (t, J=6.9 Hz, 2H, CH,), 2.88 (t,
J=17.5 Hz, 2H, CH,), 2.21 (q, J=7.4 Hz, 2H, CH,); C
NMR (126 MHz, CDCly) d: 168.54, 162.45, 138.82,
136.39, 132.07 (q, J=33.8, Hz), 129.33, 127.25, 124.15,
122.11, 122.07 ~121.79 (m), 121.75, 119.36, 118.76,
114.77, 111.17, 35.35, 26.49, 24.90, 24.28. HREIMS calcd
for Co,H,,F¢N;0S 485.0997, found 485.0989.
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3-{3-[5-(2-F-4-F NI )-1,3,4- & M N FE -1 H-
WGl (5E): ZLEEER AR, UK 49.9%. m.p. 144~153 C;
'H NMR (400 MHz, CDCLy) d: 8.00 (s, 1H, NH), 7.67~
7.58 (m, 2H, ArH), 7.39 (d, J=8.1 Hz, 1H, ArH), 7.25~
7.11 (m, 3H, ArH), 7.03 (s, 1H, ArH), 6.95 (td, J=8.3, 2.7
Hz, 1H, ArH), 4.51 (s, 2H, CH,), 2.89 (t, J=6.9 Hz, 2H,
CH,), 2.87 (t, J=7.5 Hz, 2H, CH,), 2.20 (q, J=7.9 Hz,
2H, CH,); *C NMR (126 MHz, CDCl3) §: 168.28, 163.54,
162.30 (d, J=262.5 Hz), 161.25, 136.39, 135.11 (d, J=
10.5 Hz), 132.61 (d, J=8.9 Hz), 129.91 (d, J=3.6 Hz),
127.27, 122.10, 121.70, 119.36, 118.78, 117.21 (d, J=25.0
Hz), 114.87, 114.38 (d, J=21.3 Hz), 111.17, 33.76, 26.58,
2491, 24.29. HREIMS caled for C,H;;CIFN;0S
401.0765, found 401.0767.

3-{3-[5-(2-F-4- R IR 22 )-1,3,4- W& M N 2L -1 H-
W5 Wk(5g): ¥R kAR, I 55.1%. mp. 151~160 C;
'H NMR (400 MHz, CDCl;) 6: 8.00 (s, 1H, NH), 7.61 (d,
J=82 Hz, 1H, ArH), 7.46~7.35 (m, 2H, ArH), 7.27~
7.18 (m, 3H, ArH), 7.14 (t, J=7.3 Hz, 1H, ArH), 7.03 (s,
1H, ArH), 4.40 (s, 2H, CH,), 2.89 (t, J=7.0 Hz, 2H, CH,),
2.87 (t, J=7.2 Hz, 2H, CH,), 2.21 (q, J=7.4 Hz, 2H,
CH,). ®C NMR (126 MHz, CDCl;) d: 168.37, 163.15,
162.43 (d, J=251.3 Hz), 136.40, 132.43 (d, J=3.8 Hz),
127.66, 127.45 (d, J=46.3 Hz), 122.67 (d, J=13.8 Hz),
122.46 (d, J=8.8 Hz), 122.10, 121.72, 119.35, 119.30 (d,
J=24.3 Hz), 118.77, 114.84, 111.17, 29.46, 26.55, 24.90,
24.28. HREIMS calcd for C,yH;;BrFN;OS 445.0260,
found 445.0258.

3-{3-[5-(2,5- H AR IE)-1,3,4-0E e AL -1 H-
W5 Wk(Sh): A, IR 72.7%. mp. 126~135 C; 'H
NMR (400 MHz, CDCl5) 6: 7.99 (s, 1H, NH), 7.61 (d, J=
7.7 Hz, 1H, ArH), 7.39 (d, J=8.1 Hz, 1H, ArH), 7.27~
7.19 (m, 2H, ArH), 7.14 (t, J=7.4 Hz, 1H, ArH), 7.08~
6.93 (m, 3H, ArH), 4.42 (s, 2H, CH,), 2.94~2.83 (m, 4H,
CH,), 2.21 (q, J=7.3 Hz, 2H, CH,); >C NMR (126 MHz,
CDCly) 0: 168.38, 163.08, 158.62 (d, J=188.8 Hz), 156.68
(d, J=190.0 Hz), 136.39, 127.27, 125.41~124.78 (m),
122.10, 121.73, 119.36, 118.79, 117.70 (dd, J=23.8, 3.5
Hz), 116.59 (dd, J=24.1, 8.5 Hz), 116.36 (dd, J=23.9, 8.5
Hz), 114.86, 111.16, 29.67, 26.54, 24.92, 24.28. HREIMS
caled for C,0H,7F,N;0S 385.1060, found 385.1053.

3-{3-[5-(3,4- HCNRRIE)-1,3,4- 08 T I - 1H-
M5 Wk(5i): KA, I 54.5%. mp. 153~188 C; 'H
NMR (400 MHz, CDCl3) 6: 8.04 (s, 1H, NH), 7.61 (d, J=
7.9 Hz, 1H, ArH), 7.39 (d, J=8.1 Hz, 1H, ArH), 7.33~
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7.26 (m, 1H, ArH), 7.22 (t, J=7.6 Hz, 1H, ArH), 7.19~
7.07 (m, 3H, ArH), 7.03 (s, 1H, ArH), 4.38 (s, 2H, CH,),
2.89 (t, J=7.2 Hz, 2H, CH,), 2.87 (t, J=7.4 Hz, 2H, CH,),
221 (q, J=74 Hz, 2H, CH,). °C NMR (126 MHz,
CDCly) 6: 168.29, 163.07, 150.23 (dd, J=248.8, 12.5 Hz),
150.10 (dd, J=247.5, 12.5 Hz), 136.40, 132.91 (dd, J=
5.0, 3.8 Hz), 127.26, 125.31 (dd, J=6.4, 3.6 Hz), 122.10,
121.74, 119.35, 118.77, 118.16 (d, J=17.8 Hz), 117.50 (d,
J=17.4 Hz), 114.82, 111.19, 35.55, 26.57, 24.91, 24.29.
HREIMS caled for C,0H;7F,N;OS 385.1060, found
385.1055.

3-{3-[5-(BERf 3L)-1,3,4- W — | P 2 } - L H-15[ W (5i):
AR R, IR 65.8%. m.p. 94~99 °C; 'H NMR (400
MHz, CDCl5) 6: 8.03 (s, 1H, NH), 7.62 (d, J=7.8 Hz, 1H,
ArH), 7.39 (d, J=8.1 Hz, 1H, ArH), 7.26~7.19 (m, 1H,
ArH), 7.18~7.10 (m, 1H, ArH), 7.05 (s, 1H, ArH), 3.22 (t,
J=17.2 Hz, 2H, CH,), 2.90 (t, J=7.0 Hz, 2H, CH,), 2.89 (t,
J=17.6 Hz, 2H, CH,), 2.21 (q, J=7.4 Hz, 2H, CH,), 1.80
(q, J=7.6 Hz, 2H, CH,), 1.50~1.24 (m, 8H, CH,), 0.90 (t,
J=6.9 Hz, 3H, CH;); “C NMR (126 MHz, CDCl;) 6
167.83, 164.38, 136.40, 127.30, 122.07, 121.73, 119.33,
118.80, 114.94, 111.17, 32.51, 31.65, 29.24, 28.70, 28.57,
26.69, 24.93, 24.31, 22.57, 14.06. HREIMS calcd for
C»oH,7N;0S 357.1875, found 357.1877.

3-{3-[5-( T B 3k)-1,3,4- M — 8 P 36 - 1 H-15] W (SK):
RHEOK AR, IE 58.7%. mp. 99~105 ‘C; 'H NMR
(400 MHz, CDCL) §: 8.02 (s, 1H, NH), 7.62 (d, J=7.9 Hz,
1H, ArH), 7.39 (d, J=8.0 Hz, 1H, ArH), 7.26~7.18 (m,
1H, ArH), 7.17~7.11 (m, 1H, ArH), 7.05 (s, 1H, ArH),
3.34~3.06 (m, 2H, CH,), 2.90 (t, J=6.7 Hz, 2H, CH,),
2.89 (t, J=7.6 Hz, 2H, CH,), 2.21 (q, J=7.5 Hz, 2H,
CH,), 1.88~1.72 (m, 2H, CH,), 1.54~1.43 (m, 2H, CH,),
0.96 (t, J=7.6 Hz, 3H, CH3); *C NMR (126 MHz, CDCl,)
5: 167.83, 164.36, 136.40, 127.30, 122.07, 121.72, 119.33,
118.80, 114.95, 111.16, 32.20, 31.25, 26.69, 24.93, 24.30,
21.75, 13.51. HREIMS calcd for C;;H,N;OS 315.1405,
found 315.1406.

3-{3-[5-( 7 TR L )-1,3,4- T — M) P 3 ) - 1 H- 5] Wk
B): EAEHE, E 63.8%. mp. 95~104 C; 'H NMR
(400 MHz, CDCl) 8: 8.09 (s, 1H, NH), 7.62 (d, J=7.9 Hz,
1H, ArH), 7.39 (d, J=8.1 Hz, 1H, ArH), 7.26~7.18 (m,
1H, ArH), 7.18~7.11 (m, 1H, ArH), 7.04 (d, J=1.9 Hz,
1H, ArH), 3.33~3.15 (m, 2H, CH,), 2.90 (t, J/=7.2 Hz,
2H, CH,), 2.89 (t, J=7.5 Hz, 2H, CH,), 2.22 (q, J=7.4
Hz, 2H, CH,), 1.81~1.73 (m, 1H, CH), 1.73~1.63 (m,
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2H, CH,), 0.97 (d, J=6.4 Hz, 6H, CH;); >C NMR (126
MHz, CDCl3) 6: 167.85, 164.36, 136.42, 127.30, 122.05,
121.76, 119.31, 118.79, 114.89, 111.19, 38.00, 30.63,
26.68, 24.92, 2431, 22.15. HREIMS
C15sH,3N;08 329.1562, found 329.1568.
3-{3-[5-(4- IR i 55 )-1,3,4- I8 — IR ] 7R 5 ) - 1 -] W
(5m): AMEE, B 50.5%. m.p. 76~95 C; '"H NMR
(400 MHz, CDCl3) 0: 8.12 (s, 1H, NH), 7.62 (d, J=7.8 Hz,
1H, ArH), 7.39 (d, J=8.1 Hz, 1H, ArH), 7.22 (t, J=7.1
Hz, 1H, ArH), 7.15 (t, J=7.4 Hz, 1H, ArH), 7.04 (s, 1H,
ArH), 5.88~5.75 (m, 1H, CH), 5.19~4.96 (m, 2H, CH,),
3.23 (t,J=7.1 Hz, 2H, CH,), 2.90 (t, J=7.2 Hz, 2H, CH,),
2.89 (t, J=7.4 Hz, 2H, CH,), 2.29~2.16 (m, 4H, CH,),
1.93 (g, J=7.4 Hz, 2H, CH,); “C NMR (126 MHz,
CDCly) d: 167.94, 164.22, 136.94, 136.42, 127.30, 122.06,
121.77, 119.32, 118.79, 115.93, 114.89, 111.20, 32.43,
31.76, 28.33, 26.68, 24.94, 24.32. HREIMS calcd for
C1sH,N;08S 327.1405, found 327.1404.
3-{3-[5-(5- T it 3L )-1,3,4- I8 — 14 | P 3k ) - 1 -5 e
(5n): AMRAE, IR 54.3%. m.p. 92~100 ‘C; '"H NMR
(400 MHz, CDCL;) : 8.19 (s, 1H, NH), 7.62 (d, J=7.8 Hz,
1H, ArH), 7.39 (d, J=8.1 Hz, 1H, ArH), 7.22 (t, J=7.5
Hz, 1H, ArH), 7.15 (t, J=7.5 Hz, 1H, ArH), 7.03 (s, 1H,
ArH), 5.88~5.75 (m, 1H, CH), 5.14~4.88 (m, 2H, CH,),
3.24 (t, J=7.3 2H, CH,), 2.90 (t, J=7.2 Hz, 2H, CH,),
2.89 (t, J=7.5 Hz, 2H, CH,), 2.22 (q, J=7.3 Hz, 2H,
CH,), 2.11 (q, J=7.1 Hz, 2H, CH,), 1.83 (q, J=7.6 Hz,
2H, CH,), 1.57 (q, J=7.7 Hz, 2H, CH,); *C NMR (126
MHz, CDCls) 6: 167.94, 164.33, 138.11, 136.46, 127.30,
122.00, 121.85, 119.27, 118.77, 115.86, 114.90, 111.27,
33.10, 32.34, 28.69, 27.77, 26.69, 24.93, 24.33. HREIMS
caled for C1oH3N;0S 341.1562, found 341.1557.
2-{5-[3-(1H-3-W5| ) P 3 1-1,3,4- I8 k2 fifi ) 2,
% R (So): R BB K, L& 68.0%. mp. 113~
124 °C; 'H NMR (400 MHz, CDCL3) : 8.12 (s, 1H, NH),
7.61 (d, J=7.7 Hz, 1H, ArH), 7.39 (d, J=8.1 Hz, 1H,
ArH), 7.21 (dd, J=11.1, 4.0 Hz, 1H, ArH), 7.14 (t, J=7.2
Hz, 1H, ArH), 7.02 (s, 1H, ArH), 4.05 (s, 2H, CH,), 3.81
(s, 3H, CH;), 2.90 (t, J=7.3 Hz, 2H, CH,), 2.89 (t, J=7.4
Hz, 2H, CH,), 2.21 (q, J=7.3 Hz, 2H, CH,); *C NMR
(126 MHz, CDCl;) d: 168.26, 168.03, 162.63, 136.42,
127.27, 122.04, 121.81, 119.31, 118.77, 114.76, 111.22,
53.17, 34.01, 26.58, 24.91, 24.27. HREIMS calcd for
C16H7N305S 331.0991, found 331.0990.
3-{5-[3-(1H-3-M5] W) P JE ]-1,3,4- I8 — M2 3 7

caled for
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B BE(Sp): RO AR, I 52.2%. mp. 86~96 C;
'H NMR (400 MHz, CDCl;) 6: 8.19 (s, 1H, NH), 7.62 (d,
J=17.8 Hz, 1H, ArH), 7.38 (d, J=8.1 Hz, 1H, ArH), 7.22
(t, J=7.5Hz, 1H, ArH), 7.14 (t, J=7.5 Hz, 1H, ArH), 7.02
(s, 1H, ArH), 3.74 (s, 3H, CH;), 3.47 (t, J=6.8 Hz, 2H,
CH,), 2.93 (t,J=7.0 Hz, 2H, CH,), 2.90 (t, J=7.2 Hz, 2H,
CH,), 2.89 (t, J=7.6 Hz, 2H, CH,), 2.22 (q, J=7.4 Hz,
2H, CH,); *C NMR (126 MHz, CDCl;) d: 171.78, 168.21,
163.65, 136.43, 127.28, 122.02, 121.83, 119.28, 118.76,
114.74, 111.23, 52.04, 33.96, 27.25, 26.63, 24.91, 24.31.
HREIMS caled for C;;H;oN;O3;S 345.1147,
345.1142.
4-{5-[3-(1H-3-W5| W) P 26 1-1,3,4- B8 W2t 2L T
RHEE(5q): FAEEAE, I 47.4%. mp. 89~102 C;
'H NMR (400 MHz, CDCl;) d: 8.09 (s, 1H, NH), 7.62 (d,
J=17.8 Hz, 1H, ArH), 7.39 (d, J=8.1 Hz, 1H, ArH), 7.22
(t,J=7.5Hz, 1H, ArH), 7.14 (t, J=7.4 Hz, 1H, ArH), 7.04
(s, 1H, ArH), 3.71 (s, 3H, CH;), 3.28 (t, J=7.1 Hz, 2H,
CH,), 2.90 (t, J=7.2 Hz, 2H, CH,), 2.89 (t, J=7.5 Hz, 2H,
CH,), 2.52 (t, J=7.2 Hz, 2H, CH,), 2.23 (q, J=7.3 Hz,
2H, CH,), 2.16 (q, J=7.2 Hz, 2H, CH,); "C NMR (126
MHz, CDCl3) 8: 173.03, 168.06, 163.77, 136.42, 127.29,
122.03, 121.80, 119.29, 118.77, 114.79, 111.20, 51.78,
32.39, 31.59, 26.63, 24.93, 24.52, 24.31. HREIMS calcd
for C;3H,;N305S 359.1304, found 359.1299.
6-{5-[3-(1H-3-M5| W) PR 2 1-1,3,4- & — W 2-fifi 0 )
B FE(Sr): RO AR, I 74.9%. mp. 80~88 C;
'H NMR (400 MHz, CDCl;) 6: 8.09 (s, 1H, NH), 7.62 (d,
J=7.9 Hz, 1H, ArH), 7.39 (d, J=8.1 Hz, 1H, ArH),
7.25~7.18 (m, 1H, ArH), 7.18~7.10 (m, 1H, ArH), 7.04
(s, 1H, ArH), 3.69 (s, 3H, CH;), 3.22 (t, J=7.3 Hz, 2H,
CH,), 2.90 (t, J=7.3 Hz, 2H, CH,), 2.89 (t, J=7.5 Hz, 2H,
CH,), 2.35 (t, J=7.4 Hz, 2H, CH,), 2.22 (q, J=7.4 Hz,
2H, CH,), 1.83 (q, J=7.5 Hz, 2H, CH,), 1.69 (q, J=7.3
Hz, 2H, CH,), 1.56~1.43 (m, 2H, CH,); C NMR (126
MHz, CDCL3) 8: 173.93, 167.91, 164.17, 136.41, 127.29,
122.05, 121.76, 119.31, 118.79, 114.88, 111.18, 51.57,
33.81, 32.19, 28.94, 28.03, 26.66, 24.92, 24.32, 24.30.
HREIMS caled for CaHysN;O;S  387.1617,
367.1623.
3.5 {45k PTP1B $lHI5E MM
R, £ 96 FL8K 384 LT iGE B AL
B bR B . B pNPP 42 PTP1B 7K fif45 31 (35 55
FEYITE 405 nm A A R ERMEI L. 38 i B SCRTI 405
nm AbEIR ISR B AR AL, TS B R N R . S

found

found
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3.6 1A% 595 PTP1B B4 FxtiE

HH PTP 1B & H A5 1) (2CNG) N EH & F £k
J (http://www.rcsb.org). 7> X #2i%: 7£ Autodock4.2
7 L4, BL MGLTools-1.5.4 A 2 ) S o ik
. B E AL AL HE N A K A #/E MGLTools-1.5.4
LT, AN FREREE R R A Chem Bio3D Ultra
12.0 F2/7 1) MM94 5038, oy F- 0 HeR B et 422, R
DL FERIME AL 2, Boikn] B B33, fExt il 2,
grid box [J KN 60 X 60 X 60 grid points, grid spacing 1
BL R B E M2 — 0375 A, REEA P
loop "ty ATE AL SO, X5V R H Lamarckian 8t
FE5E, FAMLEYIE 100 MER, BIF4E 100 M

S, HAONKHEBIARE. TFEME RS &
ZRE, HEBERK pymol-0.99 4b#.
HBhM &L (Supporting Information) {54 5a~5r [

'"H NMR, *C NMR 1 HREIMS &3, ix ekl L4
i A F] W 32 (http://sioc-journal.cn/)_E T %K.
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