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(E)-1-BUR FEE-3-{4-((E)-(2-(4- K BIE M -2- 20 i) B ) 5 ]-2- T - 1-
BB & R PTP1B #HIE MR 5%

" ) b B g ) ;
IERB £ & Hmife < x®kFC  AWHRC
Ml F OAET A EE
RN RIE SR8 THE R A s IR 2R iE 133002)
CHEDREEM B E BE SET 133002)

(PR BT KR 2Rk L BiE 201203)

WE  ROBARERES 1B (PTPIB)E AL H AN 25 55 F@ER M SO B, TS YEYTRE BRI AL PEE 1 7%
TERR. T FHRARBERRERSE PTPIB 5, Wit AT —RI(E)-1-BURIHREE-3-[4-((E)-(2-(4-R HEIBE M- 2- 55 )
F)ARKE]-2- M- 1-Ti(4a~4n), JEXHLEYEAT T PTPIB $liEHMNE. &R E/R, Frafka¥x PTPIB 3878 Hig
SR, Hoh b &9 4h iR, 1Cs 9(2.57£0.50) umolsL ™",

K4 PTPIB #HIFR; A/RER, BEls; mEmk

Synthesis and PTP1B Inhibitory Activity of (E)-1-Substitutedphenyl-
3-(4-((E)-(2-(4-phenylthiazol-2-yl)hydrazono)methyl)phenyl)-
prop-2-en-1-ones
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Abstract Protein tyrosine phosphatase 1B (PTP1B) has recently been identified as new drug target for type II diabetes and
obesity due to that it is a negative regulator of the insulin and leptin-signaling pathway. In order to find new nonphospho-
nate-based pTyr mimetics, a series of novel (£)-1-phenyl-3-(4-((E)-(2-(4-phenyl-thiazol-2-yl)hydrazono)methyl)phenyl)-
prop-2-en-1-one (4a~4n) were designed, synthesized, and evaluated for their PTP1B inhibitory activity. The results demon-
strated that all compounds presented potent inhibitory activities against PTP1B, among which compound 4h exhibited most
potent with ICs, value of (2.5720.50) pmoleL ™.

Keywords PTPI1B inhibitor; chalcone; carboxaldehyde hydrazone; thiazole
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2 Horp AR 2 AL A W% PTPIB (MRS I L 4ik 51
TR Y. TRAPRERRIREAY) & PTPIB 05
W AT B A RN A S PR, o — 00 FH i 1 28
(Difluro-methylene phosphaonates, DFMP). 2- & fjf 2 k2
i 2% (Oxalyaminobenzoic acids, OBA). W M2k
(1,2,5-Thiadiazolidin-3-one 1,1-dioxide, TDZ; Isothia-
zolidin-3(2H)-one 1,1-dioxide, 1ZD). %'J}3*J(thioxo-
thiazolidinone) ¥4k & 4. SR, 2 NEH&W L, 1240
1k, WA~ PTP1B #li ) Aid i I R i sic g, 2
HHAIRZA E W) A TR RIR RS M ], A
HR AT, R AR N 32 DL B I TR A A
1, AR TE a0 s, SRR EZ; 546, H
G TR AN 5] 0 2 11 I 2 PR W R IR ¥ (protein. tyrosine
phosphatases, PTPs)[iEEEMH AL, AFTHBAEH T
FEE) PTPs B p, IXUGR R PRE T eI T KA A
WITIE 259, Bk, AL, fm B
RIS PTP1B $HHIF1 55 AL A% T PTP1B il 57111
W B B L

X 5 T R W IR R (p Tyr) (1 22 IKEAT 3y 5 Ao
W, UNEE pTyr FEABEESEF I g4 PTPs, fEAL4:
ey ol ) 320 (1) 5 A 3R AR Ay B i 00 o) 1) 5 R0 P Bk Bk
(oA B S B AR K AR pTyr BB 45 & B PR 5
FHAC PR b, ASACL R R A 5 I 2 S ) e PR B
SEgi G, IR, AT b e g A e A 4 ) 4
A Sk &, I 7 AL R AR, ARG AR
FAaR. L—MEm i PTPIB [l o S Rikghie,
BT AR MR A YRGB 552=, Z S5 AR
ARG AR, T H, 1R 2ok B R AR P A ELH A L
Y C4EIESZ, % PTPIB s B AR /e Y,
DAL, FRATT AR DA A SR A AR, AE a5 BT
RE 5 B PR AT T BB I A2 B, B ] DU & P B
SEGHTAL PTPIB 7). % S RWEMe IR — AN AT
ARSI, WPtk PUE. P HIV-1. Bt
R BUWRR, BT AR S b4 FUOL Ak, s
YA W FEFE ] (C=N—N), HAH5R1IECA fE
D1, TERZ). B2y BORLFR 4 A 70 &5 7 T A% 2 K
HENPL R TR S A K TR AR
ZRIRT, BN ZARR SRR D RE BT, Rk, ASCR
P P . 5 R R 2 A8 I B, A K, R
MR BT T [A)— 231 rh, DASAR B3RS 2 S 4 1) e S &
P 1).

AWERK T 14 DMRAER G, Hais
IR, '"H NMR, "*C NMR, MS Ryt &4 il e, &tk
i 1k 45 R Z A S W B AR U1K PTP1B flflvE Pk,
A £ i Scheme 1 TR,
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Figure 1 The design of target compounds

R
R \\ CHO
X
% : W b >
o (0]

2a~2n
1a~1n
R N _NH
N 2
o L G
= X S —
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3a~3n
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> -0
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0 4a~4n
R:4a: 4-F 4h: Phenyl(3,4-fused)

4b: 2-Cl  4i: 2-OCH;4

4c: 3-Cl  4j: 3-OCH3

4d: 4-Cl  4k: 4-OCHj3

4e: 2,4-Cly4l: 4-CH3

4f: 4-Br  4m: OH

4g: H 4n: 2-OH, 4,6-OMOM

Reagents and conditions: (a) terephthalaldehyde, EtOH, 5% KOH,
r.t.; (b) hydrazinecarbothioamide, EtOH, acetic acid, reflux, 3 h; (c)
w-bromoacetophenone, EtOH, reflux, 1 h

Scheme 1
1 #R5E
1.1 BHRUEMMERS R
AHIF 5T LAERAR R 24 R0 Stk 25— i g e 4 D Rl 8
I Claisen-Schmidt J IV, &k T (E)-4-(3-484K-3- B K
Fa-1- VIR K i 2a~2n), FEEVKEERRIIER T, 5
BIENR S N A B T (E)-2-[4-((E)-3-8A0-3- U R I 1-
P 2R R L R (3a~3n), i o-IRAE
LHGEE 35 H bR A1) (4a~4n), JEIE IR, '"H NMR
FIMS S50 W 71506 BT A AT T 3RAE. IR 3%
Kb, B AL S 4 3300 em ™' 2 A7 B SS9 RIAC IEe )
JE ) N—H [MH43Rs), 46 1700 em™" 247 BT 340
KU (BRI, {E 1650~1500 cm 'JEFE A HEL T C=N
A C=C [FWici; "TH NMR 5% &, BEMEER b (85715
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MR

SHE S 6.9 AR KIS HC=N EHIRF557E 6
8.0 e A7 Ab S BN B, 7E 6 7.00~8.90 &by 75 FR-H A EE /K
AU 745 5 MS R, BT ik &3 BB
TIM+1770%,
1.2 HEYEMENIR

HARMLAPIAE 20 ug/mL (IR R, X} PTP1B #EAT
YT, W FAMEIE ST S0% ST R R, 193] 1Cs,.
MWE 1 A5, BT 2a, 2d, 2k 4, FITE LS PTPIB
B SR THEREYE, 76 20 pg/mL HIRIE T, #0HIZN
61.61%~100.91%; ICsy 4(2.57+0.50)~(45.30+10.16)
pmolsL™", ik &4 4k [(2.57£0.50) pmolsL™'Ji% 1
Bk, 8T S PHPERHEYI[(3.2040.31) pmoleL '], JE it
Lt &4 2 At d KB, 54 2 % PTPIB Eon T #:59
(P, T 7R B R I AL BN 2-JF -4 8RR g 14
J&i, % PTPIB (P4l v i o, Uitk &4 4 H1
3 S R FIE MR v USSR SRR 455 05 itk &) 4
PIRARIR R, A R EUARIE R 28 20 5 AR A ity

£1 S 2 F1 4a~4n X PTPIB [H3MHIE

Table 1 Inhibitory activity of compounds 2 and 4a~4n against
PTP1B

PTP1B
Compd. R Inhibition  ICse”/(umole
rate’/% L™
2a 4-F 22.55 NA ¢
2¢ 3-Cl 75.55 44.68+4.19
2d 4-Cl 38.88 NA
2e 2,4-Cl, 99.86 22.31£0.65
2f 4-Br 61.61 4530+10.16
2h Phenyl(3,4-fused) 98.67 2226+1.21
2k 4-OCH; 44.89 NA
2m 2-OH 93.32 19.36+1.09
4a 4-F 83.92 5.8040.74
4b 2-Cl 87.15 439+0.76
4c 3-Cl 78.56 4.78+1.01
4d 4-Cl 84.17 5.1840.64
4e 2,4-Cl, 83.01 4374+1.08
4f 4-Br 91.38 3.9540.14
4g H 88.18 6.234+0.78
4h Phenyl(3,4-fused) 95.01 2.5740.50
4i 2-OCH; 81.04 3.054+0.29
4j 3-OCH; 100.91 4.2140.50
4k 4-OCHj 83.81 4.94+0.47
41 4-CH; 80.20 5.2940.94
4m 2-OH 71.91 4914047
2-OH,
4n 4.6-(OCH,0CHy), 80.04 3.8740.53
Ursolie 98.45 3.2040.31
acid

“Values tested at 20 pg/mL concentration. * The pNPP assay. ICso values were
determined by regression analyses and expressed as means+SD of three
replications. ¢ Not active at 20 pg/mL concentration. ¢ Positive control.
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SO RS, AN R TR P R A e A AT P A
iy LB G W) 4g 71 4h, 4h (PTG PESE & T — %, HEDTT
BE LT 20 2R P8 20 S A 2 A 0 PR 3L X, R 2
Wi men fEASS, Ik, ZERHCRIE A BRY. 5
Ab, BAVERE M et 1A S 9 4o HARAH DG PTP, 4
T 40085 1% = PR 1 BR i (T-cell protein tyrosine phos-
phatase, TCPTP), 4fiffdJ& />4 811 25B (cell division
cycle 25 homolog B, CDC25B), M4l Al
1 (leukocyte antigen-related phosphatase, LAR), 7 SH2
SE RIS ER I IS = ER TR 1 A1 2 (Src homology phos-
phatase, SHP-1 fil SHP-2)UATIEFNEVIN. S50 a1k 2
FiR, tha) 4h 78 20 pg/mL (KK R X LAR, SHP-1
HSHP-2 BA MBS, Won T8 ik Fert; x T
TCPTP, 4h {7 73T 3 {5 MEEFEE; X CDC25B #cAT
WoR R ZE5, 5% PTP1B RIS PR AR R,

F2 LA 4h X PTP AT CEE M HTE PE[ICsy/ (umoleL ]
Table 2 Inhibitory activity [ICse/(umoleL™")] of compound 4h
against related PTPs

PTP1B TCPTP CDC25B LAR SHP-1 SHP-2

2574050 7374082 248+0.15 NA®” NA NA

© 2013 Chinese Chemical Society & SIOC, CAS

“The pNPP assay. IC50 values were determined by regression analyses and
expressed as means=®SD of three replications; ” Not active at 20 pg/mL con-
centration.

2 it

CLAT R A BEA, 7F B IR 5N 2-IF3k-4- 2K R mE
ik, WA LT 14 ASFT L (E)-1- U R S -3-[4-
((E)-(2-(4- 2K FEWE M2 L) i) 3 ) R 36 1-2- T s - 1 - I A4
A, TSRS RAR M, A A BRI PTPIB
HIFER, 5250 PTPIB I EIFIAI L, Haih A7
WA, 117 HA T HARAH G PTP RIH T — & Mk £k,
(AT A, LRI m s e 5 4.
3 XEES
3.1 UERARF

P B A e, W REKRIE; IR
FI-IR1730 LT AN Y66 B 2 (KBr R H); 'H NMR
il BRUKER AV-300 RAZRESEHACI 2 (TMS Sk W FF,
DMSO-ds Jj#%7il); ESI-MS Jil Agilent 1100LC/DAD/
MSD B A € 0% il ik A 63 0 ik Perkin-
Elmer 204Q %Y; kR Bio-RAD 680 7. A 5286 Fif ]
RFANIAA AR Zak CP 4.
3.2 kEVIHIERK
32,1 (E)-4-(3- BAR-3-BRAR K A -1- A M 2L ) K 7 B
(2a~2n)#94A%,

IR 2a~2n AR SCHERIROE (1 5726 52
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322 (E)-2-[4-((E)-3-BAR-3-BAR A -1-A 4 )R
T ¥ R R AEAIR(3a~3n) 85K,

WA 3a~3n S JESCIRIRE (1 5 124 4612 7
B 20 mL 70%ZEE) 100 mL (RIS, A 2
mmol B/REAFTAEY) 2, 2 mmol Z IR, 0.8 mL PKE
R, R, BEFERIAR 3 h, TCL YA A R N ok, %
L HE. JEVEH SmEeEk, TR, RN, e
DMSO-EtOH WA 45 5, 1550 ok AR [F {4 3a~
3n.

323 (E)-1-BRARFK A -3-[4-((E)-(2-(4-F ek 2-35)
BE) W 3 R A )-2- 7 - 1-BF (4a—4n) 69 6 A%,

WA da~dn Z:JESCHIRIGE (19 77 1001421 7
BEH 15 mL Jo/K L) 50 mL [ [JEKE T, A 1.5
mmol Z/REAFTAEY) 3, 1.5 mmol w-IRATE4H, &A%
P, BEFEMIA 1 h, TCL WA E M ogke, A, fig,
JYFH o mEVE R, T8, fAHMN. HSE
DMSO-EtOH VR G I 45 b, 1958 OB AR 14 4a~
4n.

(E)-1-(4- AR HE)-3-[4-((E)-(2-(4- A FEIE M -2 FE) i)
) L ]-2- P 4i5- 1 -1 (4a): S (A4, 77 67%. m.p.
234~235 °C; "H NMR (DMSO-ds, 300 MHz) 6: 6.86 (s,
1H, thiazole-H), 7.49 (d, J=15.6 Hz, 1H, C=C), 7.76 (d,
J=15.6 Hz, 1H, C=C), 8.03 (s, 1H, CH=N), 7.16~7.92
(m, 13H, Ar-H), 12.37 (s, 1H, NH); °C NMR (DMSO-d,
75 MHz) J: 19226, 169.24, 167.71, 152.17, 144.23,
141.54, 138.85, 137.96, 135.46, 135.21, 132.32 (2XC),
129.76 (2XC), 129.32 (2XC), 129.13 (2XC), 129.06
(2XC), 128.09, 122.63, 117.28 (2XC), 104.48; IR (KBr)
v: 3267 (N—H), 1736 (C=0), 1623 (C=N), 1596 (C=
N), 1558 (C=C) cm " '; MS m/z: 428 (M"+1). Anal. calcd
for C,5sHsFN;0S: C 70.24, H 4.24, N 9.83; found C 70.35,
H4.37,N9.92.

(E)-1-(2- 50 HE)-3-[4-((E)-(2-(4- A FEWE M 2 FE) 17
FHE) R ]-2- P M- 1- T (4b): 3 L4, 7% 72%. mup.
142~143 °C; "H NMR (DMSO-ds, 300 MHz) 6: 6.88 (s,
1H, thiazole-H), 7.16 (d, J=16.8 Hz, 1H, C=C), 7.58 (d,
J=16.8 Hz, 1H, C=C), 8.05 (s, 1H, CH=N), 7.43~7.88
(m, 13H, Ar-H), 12.38 (s, 1H, NH); °C NMR (DMSO-dj,
75 MHz) J: 193.06, 169.24, 151.35, 144.22, 142.64,
138.11, 137.78, 135.62, 134.94, 133.68, 132.27, 131.53,
130.55, 129.79 (2XC), 129.52 (2XC), 129.13 (2XC),
128.29, 126.58 (2XC), 122.05, 118.96, 104.39; IR (KBr)
v: 3278 (N—H), 1729 (C=0), 1634 (C=N), 1583 (C=
N), 1542 (C=C) cm " '; MS m/z: 444 (M"+1). Anal. calcd
for C,sH3CIN;OS: C 67.64, H 4.09, N 9.47; found C
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© 2013 Chinese Chemical Society & SIOC, CAS

67.81, H 4.24, N 9.59.

(E)-1-(3-F A HE)-3-[4-((E)-(2-(4- A L BE M -2 - L) JEE)
) R L ]-2- N A7 - 1 -1 (4e): BEEATE A, 773 74%. m.p.
227~228 °C; '"H NMR (DMSO-ds, 300 MHz) d: 6.90 (s,
1H, thiazole-H), 7.45 (d, J=15.3 Hz, 1H, C=C), 7.88 (d,
J=15.3 Hz, 1H, C=C), 8.04 (s, 1H, CH=N), 7.28~7.91
(m, 13H, Ar-H), 12.39 (s, 1H, NH); °*C NMR (DMSO-dj,
75 MHz) J: 192.72, 169.75, 151.96, 14524, 141.54,
139.31, 137.83, 135.23, 135.04, 133.25, 132.76, 131.53,
130.64, 129.84 (2XC), 129.57 (2XC), 129.24 (2XC),
128.57, 126.63 (2XC), 124.30, 119.85, 104.61; IR (KBr)
v: 3253 (N—H), 1746 (C=0), 1617 (C=N), 1578 (C=
N), 1546 (C=C) cm™'; MS m/z: 444 (M"+1). Anal. calcd
for CpsHsCIN;OS: C 67.64, H 4.09, N 9.47; found C
67.78, H 4.19, N 9.36.

(E)-1-(4-F A HE)-3-[4-((E)-(2-(4- AL BE M -2 - L) JEE)
L) 2R 3 -2- T 4 -1- T (4d): 38 (5L [ 44, 72 % 85%.
m.p. 233~234 C; '"H NMR (DMSO-ds, 300 MHz) §:
6.87 (s, 1H, thiazole-H), 7.57 (d, J/=14.4 Hz, 1H, C=C),
7.83 (d, J=14.4 Hz, 1H, C=C), 8.08 (s, 1H, CH=N),
7.31~8.19 (m, 13H, Ar-H), 12.38 (s, 1H, NH); *C NMR
(DMSO-d,, 75 MHz) d: 193.56, 169.35, 151.96, 143.87,
142.56, 141.03, 138.57, 138.02, 135.57, 135.39, 131.52
(2XC), 129.76 (2XC), 129.37 (2XC), 129.16 (2XC),
128.96 (2X C), 128.27, 123.45, 117.67 (2 X C), 104.52; IR
(KBr) v: 3294 (N—H), 1728 (C=0), 1638 (C=N), 1596
(C=N), 1539 (C=C) cm '; MS m/z: 444 (M +1). Anal.
calcd for C,5sH;3sCIN;OS: C 67.64, H 4.09, N 9.47; found C
67.78, H 4.19, N 9.36.

(E)-1-(2.4- S HE)-3-[4-((E)-(2-(4-HRFEWE M- 2- 5t )
Jii) B ) 2R 1-2- P - 1- i (4e): B COTEAA, 77 89%.
m.p. 219~220 C; 'H NMR (DMSO-ds, 300 MHz) o
6.89 (s, 1H, thiazole-H), 7.39 (d, /=13.8 Hz, 1H, C=C),
7.86 (d, J=13.8 Hz, 1H, C=C), 8.05 (s, 1H, CH=N),
7.27~7.88 (m, 12H, Ar-H), 12.36 (s, 1H, NH); °C NMR
(DMSO-d,, 75 MHz) d: 191.28, 169.60, 151.58, 148.34,
145.53, 142.39, 139.41, 138.02, 135.75, 134.78, 133.47,
132.81, 131.55, 130.06 (2XC), 129.89 (2XC), 129.44
(2XC), 128.35, 126.67 (2X C), 124.21, 121.73, 104.51; IR
(KBr) v: 3262 (N—H), 1725 (C=0), 1635 (C=N), 1581
(C=N), 1526 (C=C) cm '; MS m/z: 479 (M" +1). Anal.
caled for CysH;CLN;OS: C 62.77, H 3.58, N 8.78; found
C 62.59 H3.72, N 8.94.

(E)-1-(4-TR A HE)-3-[4-((E)-(2-(4- A FLBE M -2-FE) JE7)
HH ) R ]-2- I I - 1-T (4): B EREfA, 77% 78%. mup.

http://sioc-journal.cn/ 1499
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205~206 ‘C; '"H NMR (DMSO-ds, 300 MHz) J: 6.87 (s,
1H, thiazole-H), 7.47 (d, J=16.5 Hz, 1H, C=C), 7.83 (d,
J=16.5 Hz, 1H, C=C), 8.07 (s, 1H, CH=N), 7.31~8.14
(m, 13H, Ar-H), 12.37 (s, 1H, NH); *C NMR (DMSO-d,
75 MHz) J: 194.15, 169.64, 151.79, 143.52, 141.48,
138.66, 137.87, 135.19, 134.91, 131.76 (2XC), 130.26
(2XC), 129.89 (2XC), 129.56 (2XC), 129.31 (2XC),
128.92, 128.38, 128.06 (2XC), 123.69, 104.47; IR (KBr)
v: 3298 (N—H), 1734 (C=0), 1631 (C=N), 1576 (C=
N), 1531 (C=C) cm '; MS m/z: 490 (M"+1). Anal. calcd
for C,sH;sBrN;OS: C 61.48, H 3.71, N 8.60; found C
61.33,H3.67, N 8.81.

(E)-1-2K3E-3-[4-((E)-(2-(4- 7R FE g M2 J ) i) HH 3 )
DR HE2- T I -1- T (4g): 3% A B 44, 772 86%. mup.
226~227 ‘C; '"H NMR (DMSO-dg, 300 MHz) J: 6.89 (s,
1H, thiazole-H), 7.72 (d, J=15.3 Hz, 1H, C=C), 8.01 (d,
J=15.3 Hz, 1H, C=C), 8.07 (s, 1H, CH=N), 7.31~8.19
(m, 14H, Ar-H), 12.38 (s, 1H, NH); *C NMR (DMSO-d,
75 MHz) J: 189.57, 168.48, 151.09, 143.80, 140.76,
138.05, 136.91, 135.76, 135.09, 133.64, 129.90 (2XC),
129.27 (2XC), 129.08 (2XC), 129.00 (2XC), 128.04
(2XC), 127.04 (2XC), 125.99, 122.79, 104.44; IR (KBr)
v: 3309 (N—H), 1708 (C=0), 1606 (C=N), 1559 (C=
N), 1527 (C=C) cm '; MS m/z: 412 (M"+1). Anal. calcd
for C,5H,oN;0S: C 73.32, H 4.68, N 10.26; found C 73.15,
H 4.52, N 10.39.

(E)-1-Z5 3 -3-[4-((E)-(2-(4- A FEWE Mg 2- ) J770) F L)
AR HE]-2-TH M -1- T (4h): 3% A [E 4R, 7% 87%. mup.
192~193 °C; "H NMR (DMSO-dg, 300 MHz) §: 6.87 (s,
1H, thiazole-H), 7.75 (d, J=15.3 Hz, 1H, C=C), 8.18 (d,
J=15.3 Hz, 1H, C=C), 8.09 (s, 1H, CH=N), 7.38~8.97
(m, 16H, Ar-H), 12.35 (s, 1H, NH); *C NMR (DMSO-d,
75 MHz) J: 189.34, 168.95, 151.48, 144.63, 141.17,
138.67, 135.25, 134.32, 133.83, 133.54, 133.48, 132.76,
130.55, 129.92 (2XC), 129.84 (2XC), 129.22 (2XC),
128.85, 128.50, 128.34, 127.63, 127.19, 126.92 (2XC),
125.44, 123.16, 104.58; IR (KBr) v: 3253 (N—H), 1738
(C=0), 1628 (C=N), 1556 (C=N), 1527 (C=C) cm ;
MS m/z: 460 (M++1). Anal. calcd for CyH, N;0S: C
75.79, H 4.61, N 9.14; found C 75.95, H 4.79, N 9.35.

(E)-1-(2- H 48, 35 2K I )-3-[4-((E)~(2-(4- 7 JiE e s -2
FoY R B ) R 1-2- TA 0 - 1- T (4): o € [ 4, 7= R
81%. m.p. 208~209 °C; '"H NMR (DMSO-d,, 300 MHz)
J: 3.89 (s, 3H, OCH3), 6.91 (s, 1H, thiazole-H), 7.39 (d,
J=14.4 Hz, 1H, C=C), 7.51 (d, J=14.4 Hz, 1H, C=C),
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8.05 (s, IH, CH=N), 7.05~7.88 (m, 13H, Ar-H), 12.35
(s, 1H, NH); C NMR (DMSO-d,s, 75 MHz) &: 194.76,
169.33, 159.74, 152.50, 145.12, 141.92, 137.93, 135.79,
134.81, 133.26, 131.55, 130.73 (2XC), 130.31 (2XC),
129.42 (2XC), 128.46, 127.32 (2XC), 125.48, 122.72,
117.25, 113.63, 104.52, 56.72; IR (KBr) v: 3317 (N—H),
1709 (C=0), 1607 (C=N), 1562 (C=N), 1539 (C=C)
cm s MS m/z: 440 (M"+1). Anal. caled for CogH, N30,S:
C 71.05,H 4.82, N 9.56; found C 71.31, H 4.65, N 9.38.
(E)-1-(3- H1 48, 5k 2K 3 )-3-[4-((E)~(2-(4- 4% Bk IBE g 2
TV B L) PR HE-2- T M- 1- T (4): o (o [ 4, PR
62%. m.p. 150~151 ‘C; '"H NMR (DMSO-dj, 300 MHz)
5: 3.87 (s, 3H, OCHs), 6.90 (s, 1H, thiazole-H), 7.48 (d,
J=16.5 Hz, 1H, C=C), 7.97 (d, J=16.5 Hz, 1H, C=C),
8.07 (s, IH, CH=N), 7.28~7.99 (m, 13H, Ar-H), 12.38
(s, 1H, NH); C NMR (DMSO-d,s, 75 MHz) &: 198.21,
169.64, 163.35, 152.31, 144.62, 141.45, 138.24, 135.49,
133.57, 131.18, 130.26, 130.14 (2XC), 130.03 (2XC),
129.86 (2XC), 128.71, 126.98 (2XC), 122.67, 120.20,
115.83, 114.75, 104.54, 56.76; IR (KBr) v: 3314 (N—H),
1741 (C=0), 1632 (C=N), 1587 (C=N), 1512 (C=C)
cm s MS m/z: 440 (M"+1). Anal. caled for CogH,N;0,S:
C 71.05,H 4.82, N 9.56; found C 71.23, H 4.96, N 9.41.
(E)-1-(4- S8 L DR )-3-[4-((E)-(2-(4- Ak g 14 -2-
B FE ) R 1-2- A A - 1- T (dK): € i A, R
67%. m.p. 229~230 ‘C; 'H NMR (DMSO-dj, 300 MHz)
5: 3.90 (s, 3H, OCH3), 6.91 (s, 1H, thiazole-H), 7.48 (d,
J=15.9 Hz, 1H, C=C), 7.78 (d, J=15.9 Hz, 1H, C=C),
8.04 (s, IH, CH=N), 6.98~8.07 (m, 13H, Ar-H), 12.35
(s, 1H, NH); C NMR (DMSO-d,s, 75 MHz) &: 189.35,
169.41, 166.63, 152.42, 144.56, 141.78, 138.54, 135.23,
133.14, 132.91, 132.27 (2XC), 129.79 (2XC), 129.38
(2XC), 129.17 (2XC), 12843, 127.72 (2XC), 122.59,
115.67 (2XC), 104.49, 56.82; IR (KBr) v: 3236 (N—H),
1725 (C=0), 1621 (C=N), 1553 (C=N), 1527 (C=C)
cm s MS m/z: 440 (M"+1). Anal. caled for CogH, N30,S:
C 71.05,H 4.82, N 9.56; found C 71.26, H 4.68, N 9.71.
(E)-1-(4- B 5L 2K HE)-3-[4-((E)-(2-(4- 2K Fk WE e -2- 5L )
JhR) FE ) 2R SR -2- T - 1- I (4D): 3 Ea [l 4, 77K 79%.
m.p. 226~227 ‘C; 'H NMR (DMSO-ds, 300 MHz) §:
2.42 (s, 3H, CH;), 6.86 (s, 1H, thiazole-H), 7.75 (d, J=
15.3 Hz, 1H, C=C), 7.98 (d, J/=15.3 Hz, 1H, C=C), 8.11
(s, IH, CH=N), 7.31~8.12 (m, 13H, Ar-H), 12.37 (s, 1H,
NH); *C NMR (DMSO-ds, 75 MHz) &: 188.94, 169.37,
151.53, 144.02, 143.48, 141.67, 138.86, 137.78, 134.92,
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134.65, 130.12 (2XC), 129.96 (2XC), 129.45 (2XC),
12937 (2XC), 12921 (2XC), 128.32, 127.41 (2XC),
122.36, 104.47, 22.69; IR (KBr) v: 3328 (N—H), 1729
(C=0), 1639 (C=N), 1544 (C=N), 1526 (C=C) cm ;
MS m/z: 425 (M +1). Anal. caled for CyH,N;0S: C
73.73, H 5.00, N 9.92; found C 73.52, H 4.86, N 10.06.

(E)-1-2-F2 K IR KL )-3-[4-((E)-(2-(4- 7K Fk e Mg 2- 3L
i) ) R L -2 PR - 1- ] (4m): S SRR, 723 60%;
m.p. 216~217 C; 'H NMR (DMSO-ds, 300 MHz) §:
6.91 (s, 1H, thiazole-H), 7.56 (d, J=15.3 Hz, 1H, C=C),
7.89 (d, J=15.3 Hz, 1H, C=C), 8.08 (s, 1H, CH=N),
7.01~8.26 (m, 13H, Ar-H), 12.39 (s, IH, NH); *C NMR
(DMSO-ds, 75 MHz) ¢: 193.42, 169.27, 161.10, 152.65,
146.52, 142.02, 137.46, 135.31, 134.93, 132.84, 131.60,
130.09 (2XC), 129.87 (2XC), 129.22 (2XC), 128.75,
126.34 (2X C), 124.18, 123.67, 119.12, 117.53, 104.56; IR
(KBr) v: 3291 (N—H), 1707 (C=0), 1639 (C=N), 1553
(C=N), 1507 (C=C) cm '; MS m/z: 426 (M"+1). Anal.
calcd for C,5H9N30,S: C 70.57, H 4.50, N 9.88; found C
70.39, H 4.34, N 10.12.

(E)-1-(2-F2H-4,6- — WA W HE 0 )-3-[4-((E)-(2-(4-
IR HEE M2 KL 1) R ) R R ]-2- AT - 1- I (4m): - 0 €4 [
&, P7E 62%. m.p. 161~162 C; 'H NMR (DMSO-dj,
300 MHz) 6: 3.41 (s, 6H, OCHj), 5.23 (s, 2H, OCH,), 5.30
(s, 2H, OCH,), 6.89 (s, 1H, thiazole-H), 7.39 (d, J=14.7
Hz, 1H, C=C), 7.65 (d, J=14.7 Hz, 1H, C=C), 6.28~
7.88 (m, 11H, Ar-H), 8.05 (s, IH, CH=N), 12.38 (s, 1H,
NH); °C NMR (DMSO-d, 75 MHz) 6: 196.13, 169.53,
167.41, 163.82, 151.20, 144.32, 143.61, 138.35, 134.72,
134.03, 132.15, 130.29 (2XC), 130.02 (2XC), 129.81
(2XC), 129.34 (2XC), 120.28, 115.49, 114.95, 104.51,
102.42, 93.57, 56.48; IR (KBr) v: 3264 (N—H), 1726 (C=
0), 1634 (C=N), 1586 (C=N), 1533 (C=C) cm'; MS
m/z: 486 (M =+1). Anal. caled for C»;H,3N30,S: C 66.79,
H 4.77, N 8.65; found C 69.57, H 4.59, N 8.77.
3.3 PTP1B #N#5E AR

2 PR I el v 1 R 508 25 0 A% o0 58 k. PTPIB
(AR S M % 1 S 56 AR 7 V2 2 B SR 161, LUK i
R 1§ % — 8 (Disodium 4-nitrophenyl phosphate, pNPP)
MR, fe MRk (Ursolic Acid) 4 FH M ) I 254
PTPIB ffiiA % J: 30 nmolL™' GST-PTPIB, 2 mmole
L' pNPP, 50 mmoleL "' Mops pH 6.5, 2 mmol-L ' DTT, 1
mmoleL™" EDTA, 2% DMS. 8 46 /K figt 7= Py el i 3k
Kyl (Disodium p-Nitrophenol, pNP)7E 405 nm &b YW
WAL 1) 7 A4 LR 252 il 1) 3% M AR A L K Ak B 00T I 12 1)
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s oL, DA IS PE XS S R AR, & a5
vive = 100/(1+b*[1)/ICso) A5, fH 1Cso {H. HAhAR
PTP B Pk R I J 38 A% 79 [5] PTP1B [,

BOA O s K I by IR [R50 24 9 P b B
SE, AR AATT K3 Bl 27 D )
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