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& 3,4-—F-2(1H)-EWE 5 & /REGTE WY& R
ERAMARBEEEE 1B FIE MR

IR x T /I FRE NIz
F o A EE

CRKALEWRE SR> FHEHE LIRS L R¥A%R &3 133002)
CHEDREEM B E BE SET 133002)
CHEZFIEIE L P EBRER LT B 201203)

WE  EAMERBERRES 1B (PTP1B)E A W&y 3RS 545 S SR I SO 7, TSk Va7 B PR AT JREAE (¥ v
TERERR. b T FHHRAEBERRERE PTPIB I, Bovky ST — R AU 3,4-%-2(1H)-WMEIRIR 4514 1 57 L 25 K T =4,
FEX A YREAT T PTPIB #HIEENE. 48R Sow, Provfb Xt PTPIB 3 o B MM lin e, e &)
(E)-6-{4-[3-(4-5 HIE)-3 U 1- PR FE ] A0 ) -3, 4- 021 H)- MR (4e) F (E)-6- {4-[3-(3- L AIE)-3- U1 -1- T A 3
AAEIE Y -3,4- A -2(LH)- MWK (41) 7 1 B8 B, 1C 50 73 49(4.64 £0.38)F1(4.360.41) pmol/L.

KB R 3,4- & -2(1H)-MEWkNH; PTP1B 45 )

Synthesis and Protein Tyrosine Phosphatase 1B Inhibitory Activity of
Novel Chalcone Derivatives Containing
3,4-Dihydroquinolin-2(1H)-one Moiety

Sun, Liangpeng” Jiang, Zhe” Gao, Lixin‘ Li, Yingzhe“ Sun, Liyun*
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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 it is a negative regulator of the insulin and leptin-signaling pathway. In order to find new nonphosphonate-based
pTyr mimetics, a series of novel chalcone derivatives bearing the 3,4-dihydroquinolin-2(1H)-one moieties (4a~4n) were
designed, synthesized, and evaluated for their PTP1B inhibitory activity. The results demonstrated that all compounds
presented potent inhibitory activities against PTP1B, among which compounds 4e and 4i exhibited most potent with ICs, value
of (4.64+0.38) and (4.36+0.41) umol/L, respectively.

Keywords chalcone; 3,4-dihydroquinolin-2(1H)-one; PTP1B inhibitor
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500, fEg M, e AR TS AR S B)
TR R B o E E R Y. AR R R 1B
(protein tyrosine phosphatase 1B, PTP1B)& % —/NMMA
PR 2 B S5 PTPs KGR, E e T — 7K AR
AP BRI R =R (pTyr) L I BERR L 4], &R
BOm A 5 A Sl BRI GO P N T R PTPIB NPTk
B SZHIR(ASO)HIHI AN PTPIB 4 H & mRNA
(K IR A ORAL T DA 35 4 0 B2 R/ BRI 5 36 1R
JVE, T HL e W AR IE R IR R LR, X4 T
PTP1B J [Al (¥R I 15 5 1 i 22 (IR) AR B 28 32 AR i)
(IRS)XT By #5514 T HE ST, PTP1B LA R AN
ANRIEE R E MAEGD, T L Eseighie, PTPIB
A& H A3 21 55 78 43 UE SE R I6 788 PRws AN JPEAH 5G9 9
(LR 25 PHE i1, DAL, ZN5RF- PTPIB #I A A A
A BERTT 2 B0 PRI AL EAE R 2454,

FAT, R il E i s R eiis AT PTPIB M
YRS RO T, CASRIF KE/N s f PTPIB 4l
i 7010 o R R W 5 R BT 1 T R R R R (1,
pTyn) R A K3 K =2 1), B 56000 H 2%
JRZ5(11, Difluro-methylene phosphonates, DFMP), 2- %L
I R ZK (T, Oxalyaminobenzoic acids, OBA)F O-
R H L - K W 8 25 (IV, Carboxymethylsalicyclic acids,
CMS). L, IRZAEYIXT PTPIB GG TEE 2
R TANEEIRGL. SR, A NI IE 2, XU G
A AR er, EAEENEEDA ST
B XAEAE, AR T &g e, S8CEYRHE
ZE. X EER IR T S AT RS A IR I
). TN AR A, ANCEEAS W7 b i 5 4
BORER, UAFEN> TP mid ks s e, e
SIS 2% & BMHI R R 21, AR TR/ R
LN Y N 1 1 & e S LK B i S 1 01 S i
PEAE RS PRI, SHRARIRSE PTPIB 725 34k &
Yyxt T PTP1B 057 B o0 H A H 25 S

HQ /OWCOOH HQ OH 8
&0 NH, "
FF
IpTyr Il DFMP
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Figure 1 Structures of some known pTyr mimetics
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PR, A ZEE M0 1,3- 0 AN,
AT R . BRI ED T R KM
ZFMk LR S AR 2R g &, A G B S () 23
EH, adEgum. B, mal. el poe
g g oAl 2 R . IR 2ok
FARPI LR 8P UEsE, X PTPIB 2o R
IR U A, 3 4- -2 LH)- SRR I 45 Kt LA
R RN, IR B R N BT DS
AT ST, BE N2 5 2 AR SR ) Rk
B LU8) AR o 9 1 4 A )43 T rh SR AR A N T
PLEGE AR ST, K 3,4- ZA-2(1 H)-ME Rk A
A AT [/ — 2> b, DUBIHR BTG 2k 58 A 1958 1k
“W.

AWRERT 14 ASRIBIE R ED, HEME
IR, '"H NMR, "°C NMR #1 MS MERAEIN. 15 TEFR k45 51
K ZRUEYEA L PTPIB G, & ik
21 Scheme 1 7.

I

R O
1a~1n 2a~2n
‘ AN CHzBr
// N
R

O 4a~4n
d4a: R=2-F 4h: R=2-Br
4b: R= 4-F 4i: R=3-Br
4c: R=2-Cl 4j: R=4-Br
4d: R=3-Cl 4k: R=H
4e: R=4-Cl 4l: R =3-OCHjz

4f: R=24Cl, 4m: R=4-OCHs
4g: R=4-NO, 4n: R=4-OCH,0CH;

Reagents and conditions: (a) 4-methylbenzaldehyde, EtOH, 10%
KOH, rt.; (b) NBS, CCls, AIBN, hv, 2 h; (c) 6-hydroxy-3,4-
dihydroquinolin-2(1H)-one, K,COs, acetone, reflux, 4 h

Scheme 1
1 HREHE
1.1 BiRUEYIMER5SFRIE
A 5T LA AS TR BOAR ) 2K 20 W g e 46 )5kl 26 i
Claisen-Schmidt <)V, &l T (E)-1-BUC K IE-3-(4-F1 3L
HHE)-2- I -1-W (2a~2n), FE{E AIBN [F{EH R, 5
NBS [ NAFF T (E)-3-(4-13 R IR AL )-1- U R HE-2- 1

Ii-1-li(3a~3n), HJ5 5 3.4- " E-2(1H)-EWE 45 515
) HArEEY) 4a~4n, T "H NMR, °C NMR, IR F
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MS 253 K1 7 055 BT AL B 34T 7 R AE. "H NMR
W BT AL S IAE 0 2.6 A1 2.9 AL T 3,4-—
S-2(LH)-MEWRIR P AN B S 7155, 0 5.06 Zo4q i
LT BREE Y FIE R 5, 6 6.60~8.30 AbHIL T Y
IR-H Flfr IR BSUEE A 3715 55 °C NMR 3B, iy
AGE DAY 6 190 2o I T A R B Bk )51
WU, & 170 oA H BT MR B ik DT TR
WU, 6 156 247 Hh BT IR 1) C-6 [PIWR I, 6 70 £
A7 IR T R O R g, 6 25, 30 AoAy IR T
B T (10 8 A I RS PR R i 0 TR 3 P v, T R &4
£ 3300 em ' A AT LT IR FO R I, 1690 em ! 22
A7 BT SR U (BRI, 1650 em ™! ZE AT HUEL T
WK (1) B PRI W A0, 1580 em ' A HYBIL T A K il o
RUBEE (1 W i Ve, MS Bt I H, BT Ak A LT
M+ 17",
1.2 EYEMENR

HARE &Y 2648 20 pg/mL (FREE R, %} PTP1B
HEATHI0E, XHFEIERE T S0% Mtk &Rt =2 0%, 15
B ICso. I 1 0150, Frfyfba9xt PTPIB 3 oR T4l
WEPE, 7E 20 pg/mL RN, FHIEN 66.63%~
95.63%, 1Cso 4(4.36£0.41)~(27.82+4.12) pmol/L, I
HIL AW de FI4i EMESBHYEST EYI[(3.20£0.31)
umol/LIMIM. L&) 4k (R=H), L&Y 4a~4j I
41~dn # B RBRINEG M, KV A RN A PR EHUR
SR . 54, AW da~4i MIETEIL T
41~4n, FWIRAE 7 38 LA F 7 O S A R TS M 4R

£1 LY da—4n 5t PTPIB HO3HIEE

Table 1 Inhibitory activity of compounds 4a~4n against
PTPIB
Compd. R — aPTPIB 3 —
Inhibition rate?/% I1Csy /(umoleL )
4a 2-F 72.85 17.28+1.91
4b 4-F 88.95 7.39£0.47
4c 2-Cl 75.93 10.50=1.89
4d 3-Cl 95.63 7.392£0.50
4e 4-Cl 94.15 4.6410.38
4f 2,4-Cl, 89.48 8.75140.48
4g 4-NO, 91.56 6.32£0.51
4h 2-Br 93.89 10.53£0.73
4i 3-Br 92.81 4.3610.41
4j 4-Br 89.92 18.60£3.76
4k H 93.59 27.821+4.12
41 3-OCH; 66.63 19.97£2.51
4m 4-OCH; 71.25 21.4542.63
4n 4-OCH,0CH;, 79.57 12.13£1.17
Ursolic acid" 98.45 3.20£0.31

“ Values tested at 20 pg/mL concentration. ” The pNPP assay. ICs, values were
determined by regression analyses and expressed as means+SD of three
replications. ¢ Positive control.
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. RO BT, ARSI E L 2R B AR
FOA R, SRR SN SGE THE Y S BRI SE &
PE, Mg 7 xF PTPIB MiflisdE. FoAb s v utiE
FEREAT .

2 i

CLE R BEE, 78 B 3 E5IAN 3,4-Z4- 2(1H)-
WEIR 5 ), BEVE B T 14 ASHTRI)(E)-6-[4-(3-HAR 2K
FE-3- AR - 58 ) R AR 2 1-3,4- L -2(1LH)- W Wk il 7
ey, TEPESE R, R E Y HARGRN PTPIB #
HER, SRR, L AE s, 505
PTP1B #l A0 b R AR IR Ik, (AR — 2T
ghftiAl, CURILEE st ik & 4.

3 XEES
3.1 UK

P B Al e, W AREKRIE; IR
FI-IR1730 B4 40366 B T 52 (KBr 1 H); "H NMR,
C NMR H] BRUKER AV-300 % 3L 4R A0 2 (TMS
W FR, CDCl; Bt DMSO-d, #57]); ESI-MS Ji] Agilent
1100LC/DAD/MSD 5 AH ¢ 1% S i 15¢ A, B b h
Bio-RAD 680 Y. A5G BT A A AR Z4EL CP 4.
3.2 LEVHIEK
32,1 (E)-3-(4-i2 F A RIN)-1-BAR R IR -2- 7% M- 1- B
(3a~3n)t94 %,

A RE 3a~3n AR SCHR[ 1914 IE 1) 777240 4%
322 (E)-6-[4-(3-BAR I -3- A AXK-1- R i 25) F &
H1-3,4- = E-2(1H)-"£9%RBR (4a~4n) 49 &A%,

FEREAT 10 mL TN A K 25 mL (1 B R BE, n
A 1 mmol & /REAfTAEH 3, 1 mmol 3,4- " Z(-2(1H)-METk
fiil, 1.2 mmol JL/KBRFR B, 2R, BEHEFIA 4 h, TCL
Wz N e e, FhE, WO 25 BRI RS AR B M
AR T A B () L V(TP RE) =60 1],
R AIRE K da~4n. (LG da~dn (775K, %
RSB

(E)-6-{4-[3-(2- % 2K 3 )-3- S AR -1- TR I 3L 1% 41
F1-3,4- “E2(1H)-MEWR N (4a): BEEAE K, 77R 82%.
m.p. 152~154 °C;'H NMR (CDCls, 300 MHz) d: 2.61 (t,
J=14.9 Hz, 2H, CH,), 2.93 (t, J=14.9 Hz, 2H, CH,), 5.06
(s, 2H, CH,), 6.67 (d, J=8.4 Hz, 1H, ArH), 6.76 (t, J=
12.9 Hz, 2H, ArH), 7.17 (d, J=10.5 Hz, 1H, ArH), 7.20 (d,
J=16.5 Hz, 1H, C=C), 7.37~7.44 (m, 3H, ArH), 7.47 (d,
J=16.5 Hz, 1H, C=C), 7.63 (d, J=8.1 Hz, 2H, ArH),
7.72~7.82 (m, 2H, ArH), 7.98 (s, 1H, NH); *C NMR
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(CDCl;, 75 MHz) ¢: 188.51, 171.17, 159.08, 154.03,
143.81, 139.33, 133.91, 133.56, 130.79, 130.53, 128.35
(2XC0), 127.28 (2XC), 125.33, 125.24, 124.63, 124.09,
116.22, 115.92, 114.45, 113.05, 69.45, 30.08, 25.20; IR
(KBr) v: 3280 (N—H), 1722 (C=0), 1677 (C=0), 1586
(C=C) ecm '; MS m/z: 402 ([M+1]"). Anal. calcd for
CysHpFNO;: C 74.80, H 5.02, N 3.49; found C 74.71, H
5.12, N 3.59.

(E)-6-{4-[3-(4- Jl 7K F£ )-3- S AR -1- T I 3£ 1 % 4
Hey-3,4- Z-2(1H)-WEVARF (4b): S EAE, 773 85%.
m.p. 153~154 °C; '"H NMR (CDCls, 300 MHz) ¢: 2.61 (t,
J=14.9 Hz, 2H, CH,), 2.94 (t, J=14.9 Hz, 2H, CH,), 5.07
(s, 2H, CH,), 6.67 (d, J/=8.4 Hz, 1H, ArH), 6.77 (t, J=
11.4 Hz, 2H, ArH), 7.18 (t, J=17.1 Hz, 3H, ArH), 7.46 (d,
J=72 Hz, 1H, ArH), 7.49 (d, J=15.6 Hz, 1H, C=C),
7.65 (d, J=8.1 Hz, 2H, ArH), 7.79 (d, J=15.6 Hz, 1H,
C=0C), 7.95 (s, 1H, NH), 8.04 (q, J=14.1 Hz, 2H, ArH);
3C NMR (CDCls, 75 MHz) 6: 191.27, 172.61, 160.17,
157.53, 147.64, 144.92, 141.15, 136.55, 134.94, 133.52
(2XC), 132.45 (2XC), 130.36 (2XC), 129.81 2XC),
127.35, 124.07, 121.16, 118.22, 117.16, 72.38, 31.23,
26.96; IR (KBr) v: 3282 (N—H), 1725 (C=0), 1675 (C=
0), 1580 (C=C) ecm '. MS m/z: 402 ((M+1]"). Anal.
calcd for CysH,0FNO;: C 74.80, H 5.02, N 3.49; found C
74.69, H 5.09, N 3.58.

(E)-6-{4-[3-(2- & A )-3- A A -1- W M K 1R
B }-3,4- A 2(1LH)-ERR T (4e): B AR, 77A 89%.
m.p. 156~157 “C; "H NMR (CDCls, 300 MHz) 6: 2.60 (t,
J=14.9 Hz, 2H, CH,), 2.93 (t, J=14.9 Hz, 2H, CH,), 5.05
(s, 2H, CH,), 6.68 (d, /=8.4 Hz, 1H, ArH), 6.75 (t, J=
13.2 Hz, 2H, ArH), 7.11 (t, J=15.9 Hz, 1H, C=C), 7.36~
7.40 (m, 1H, ArH), 7.44 (d, /=6.3 Hz, 5H, ArH), 7.49 (d,
J=15.9 Hz, 1H, C=C), 7.57 (d, J=8.1 Hz, 2H, ArH),
8.15 (s, 1H, NH); *C NMR (CDCls, 75 MHz) 6: 197.86,
175.03, 158.23, 150.15, 144.62, 143.19, 138.08, 136.36,
135.83, 135.23, 134.54, 133.51, 133.06 (2XC), 132.08
(2XC0C), 131.29, 130.56, 129.19, 120.58, 118.91, 117.74,
74.00, 35.02, 30.03; IR (KBr) v: 3276 (N—H), 1735 (C=
0), 1665 (C=0), 1576 (C=C) cm™'. MS m/z: 418 (IM+
179). Anal. caled for C,sH,CINOs: C 71.85, H 4.82, N
3.35; found C 71.98, H4.91, N 3.47.

(E)-6-{4-[3-(3- 50 A% H )-3- S0 AR -1- 9 45 2 ] % 41
B }-3,4- T -2(1LH)-WER R (4d): BEAE R, 774 81%.
m.p. 158~159 ‘C; "H NMR (CDCls, 300 MHz) 6: 2.61 (t,
J=14.7 Hz, 2H, CH,), 2.94 (t, J=14.7 Hz, 2H, CH,), 5.07
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(s, 2H, CH,), 6.66 (d, J=8.4 Hz, 1H, ArH), 6.77 (d, J=
11.7 Hz, 2H, ArH), 7.43~7.48 (m, 3H, ArH), 7.49 (t, J=
15 Hz, 1H, C=C), 7.55 (d, J=8.1Hz, 1H, ArH), 7.66 (d,
J=8.1Hz, 2H, ArH), 7.80 (d, J=15 Hz, 1H, C=C), 7.88
(t, J=11.1 Hz, 2H, ArH), 7.98 (s, 1H, NH); *C NMR
(CDCLy, 75 MHz) §: 19426, 173.41, 156.31, 148.52,
144.78, 144.31, 139.18, 137.96, 136.11, 135.25, 134.13,
133.56 (2XC), 132.48 (2XC), 130.85, 128.44, 126.51,
124.67, 121.29, 119.13, 116.54, 75.38, 35.22, 29.64; IR
(KBr) v: 3264 (N—H), 1742 (C=0), 1676 (C=0), 1585
(C=C) ecm™". MS m/z: 418 ((IM+1]"). Anal. caled for
C,sHaCINO;: C 71.85, H 4.82, N 3.35; found C 71.98, H
4.92, N 3.46.

(E)-6-{4-[3-(4- 5 2K 3 )-3- AR -1- TN 45 3L ] 41
Fe1-3,4- " E2(1H)-WEKE (4e): SEFEAAK, F2R 87%.
m.p. 157~158 °C; '"H NMR (CDCls, 300 MHz) ¢: 2.59 (t,
J=14.8 Hz, 2H, CH,), 2.91 (t, J=14.8 Hz, 2H, CH,), 5.07
(s, 2H, CH,), 6.67 (d, J=8.4 Hz, 1H, ArH), 6.77 (t, J=
11.1 Hz, 2H, ArH), 7.42 (d, J=15 Hz, 1H, C=C), 7.52
(dd, J=8.4, 6.0 Hz, 4H), 7.65 (d, J=8.1 Hz, 2H, ArH),
7.79 (d, J=15 Hz, 1H, C=C), 7.95 (d, J=8.7 Hz, 2H,
ArH), 8.02 (s, 1H, NH); *C NMR (CDCls;, 75 MHz) ¢:
195.33, 172.45, 156.93, 147.37, 143.88, 140.62, 137.42,
135.47, 134.98 (2XC), 134.02 (2XC), 133.21 (2XC),
132.36 (2XC), 128.29, 126.34, 124.58, 120.02, 117.82,
116.57, 73.86, 30.17, 26.91; IR (KBr) v: 3279 (N—H),
1746 (C=0), 1675 (C=0), 1579 (C=C) cm”'. MS m/z:
418 (IM-+1]"). Anal. caled for C,sH,CINO;: C 71.85, H
4.82, N 3.35; found C 71.93, H4.71, N 3.43.

(E)-6-{4-[3-(2,4- & R FE)-3- 5 AR -1- N M L ] 4
FE1-3,4- A -2(LH)-ME BRI (46): 35 €0 [ 1A, 77K 88%.
m.p. 152~153 °C; '"H NMR (CDCls, 300 MHz) ¢: 2.60 (t,
J=14.6 Hz, 2H, CH,), 2.93 (t, J=14.8 Hz, 2H, CH,), 5.06
(s, 2H, CH,), 6.66 (d, J=8.1 Hz, 1H, ArH), 6.76 (d, J=
12.3 Hz, 2H, ArH ), 7.09 (d, J=16.2 Hz, 1H, C=C), 7.37
(d, J=8.4 Hz, 1H, ArH), 7.43 (t, J=17.4 Hz, 4H, ArH),
7.50 (d, J=16.2 Hz, 1H, C=C), 7.57 (d, J=7.8 Hz, 2H,
ArH), 7.83 (s, 1H, NH); *C NMR (CDCls;, 75 MHz) ¢:
196.69, 175.08, 158.27, 150.36, 144.70, 141.60, 141.10,
137.96, 136.44, 136.19, 134.64, 134.38, 133.08 (2XC),
132.04 (2XC), 131.60, 130.14, 129.21, 120.54, 118.92,
117.70, 74.01, 30.01, 26.86; IR (KBr) v: 3283 (N—H),
1722 (C=0), 1668 (C=0), 1552 (C=C) cm'. MS m/z:
453 (IM~+1]1"). Anal. caled for CsH;oCILNO;: C 66.38, H
4.23,N 3.10; found C 66.27, H 4.34, N 3.19.
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(E)-6-{4-[3-(4-fif B A FE)-3- 5040 -1- W IR B R 4
FE1-3,4- A 2(1LH)-MERR R (4g): S fE AR, P2 73%.
m.p. 162~164 °C; 'H NMR (CDCls, 300 MHz) &: 2.61 (t,
J=14.8 Hz, 2H, CH,), 2.94 (t, J=14.8 Hz, 2H, CH,), 5.08
(s, 2H, CH,), 6.68 (d, J=8.4 Hz, 1H, ArH), 6.77 (d, J=
11.7 Hz, 2H, ArH), 7.46 (d, J=15.6 Hz, 1H, C=C), 7.49
(s, 2H, ArH), 7.67 (d, J=7.8 Hz, 2H, ArH), 7.83 (d, J=
15.6 Hz, 1H, C=C), 8.06 (s, 1H, NH), 8.13 (d, /=8.4 Hz,
2H, ArH), 8.37 (d, J=8.4 Hz, 2H, ArH); “C NMR
(CDCl;, 75 MHz) o: 188.49, 170.81, 154.01, 149.63,
145.77, 14251, 139.94, 133.50, 130.73, 128.94 (2XC),
128.49 (2XC), 127.39 (2XC), 124.75, 123.42 2XC),
120.95, 115.64, 114.53, 113.02, 69.39, 30.10, 25.23; IR
(KBr) v: 3287 (N—H), 1718 (C=0), 1673 (C=0), 1544
(C=C) cm™". MS m/z: 429 (IM+1]"). Anal. caled for
CasHyoN,Os: C 70.08, H 4.71, N 6.54; found C 70.23, H
4.59,N 6.36.

(E)-6-{4-[3-(2- I 4% KL )-3- S AR -1- T 9 3L % 44
HE1-3,4- A -2(1LH)-MERR R (4h): B AR, 7R 80%.
m.p. 169~171 °C; '"H NMR (CDCls, 300 MHz) d: 2.60 (t,
J=15 Hz, 2H, CH,), 2.93 (t, J=15 Hz, 2H, CH,), 5.05 (s,
2H, CH,), 6.66 (d, J=8.4 Hz, 1H, ArH), 6.76 (t, J=11.4
Hz, 2H, ArH), 7.08 (d, J=16.2 Hz, 1H, C=C), 7.31~7.37
(m, 1H, ArH), 7.42 (d, J=3.9 Hz, 4H, ArH), 7.46 (d, J=
16.2 Hz, 1H, C=C), 7.57 (d, J=8.1 Hz, 2H, ArH), 7.66
(d, J=7.8 Hz, 1H, ArH), 7.99 (s, 1H, NH); “C NMR
(CDCl;, 75 MHz) &: 194.02, 170.28, 153.47, 145.73,
139.89, 133.32, 13291, 131.59, 131.05, 130.91, 128.61,
128.31 (2XC), 127.32 (2XC), 127.04, 125.65, 124.44,
118.76, 115.82, 114.16, 112.99, 69.25, 30.26, 25.27; IR
(KBr) v: 3289 (N—H), 1730 (C=0), 1655 (C=0), 1557
(C=C) ecm '. MS m/z: 463 ([M+1]"). Anal. calcd for
CasHy0BrNOs: C 64.95, H 4.36, N 3.03; found C 64.87, H
4.45 N 3.14.

(E)-6-{4-[3-(3- ¥ 7K 3 )-3- S AR -1- T I 2k 1% 41
Fer-3.4- 21 H)-WE AT (41): 25 EEAR, 2% 78%.
m.p. 166~168 °C;'H NMR (CDCls, 300 MHz) 6: 2.61 (t,
J=14.9 Hz, 2H, CH,), 2.94 (t, J=14.9 Hz, 2H, CH,), 5.07
(s, 2H, CH,), 6.67 (d, J=8.4 Hz, 1H, ArH), 6.76 (t, J=
11.7 Hz, 2H, ArH), 7.37~7.47 (m, 3H, ArH), 7.49 (d, J=
15.6 Hz, 1H, C=C), 7.66~7.73 (m, 3H, ArH), 7.80 (d,
J=15.6 Hz, 1H, C=C), 7.92 (d, J=7.8 Hz, 2H, ArH),
8.14 (s, 1H, NH); C NMR (CDCls, 75 MHz) 6: 192.99,
175.07, 158.28, 149.32, 144.46, 144.17, 139.89, 138.44,
136.31, 135.61, 134.66, 133.12 (2XC), 132.08 (2XC),
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131.35, 129.20, 127.15, 125.77, 120.59, 118.94, 117.76,
74.07, 35.01, 30.03; IR (KBr) v: 3275 (N—H), 1746 (C=
0), 1678 (C=0), 1582 (C=C) cm™'; MS m/z: 463 (IM+
17). Anal. caled for C,sH,0BrNOs: C 64.95, H 4.36, N
3.03; found C 64.82, H 4.45, N 3.12.

(E)-6-{4-[3-(4- # Z Ko )-3- A AR -1- N I 2L 1 % A
JE1-3,4- A -2(LH)-ME BRI (4f): 25 €0 [l 1A, 77K 83%.
m.p. 219~220 °C; "H NMR (CDCls, 300 MHz) J: 2.59 (t,
J=14.6 Hz, 2H, CH,), 2.91 (t, J=14.6 Hz, 2H, CH,), 5.07
(s, 2H, CH,), 6.66 (d, J=8.4 Hz, 1H, ArH), 6.77 (d, J=
12.6 Hz, 2H, ArH), 7.46 (d, J/=8.4 Hz, 2H, ArH), 7.51 (d,
J=15.3 Hz, 1H, C=C), 7.65 (d, J=8.1 Hz, 4H, ArH),
7.79 (d, J=15.3 Hz, 1H, C=C), 7.79 (s, 1H, NH), 7.88 (d,
J=17.8 Hz, 2H, ArH); “C NMR (CDCL;, 75 MHz) §:
193.26, 174.94, 158.23, 148.97, 144.38, 141.11, 138.44,
136.39, 136.18 (2XC), 134.39 (2XC), 133.07 (2XC),
132.09 (2XC), 129.19, 127.08, 125.85, 120.58, 118.92,
117.75, 74.06, 30.05, 26.86; IR (KBr) v: 3266 (N—H),
1734 (C=0), 1661 (C=0), 1572 (C=C) cm”'. MS m/z:
463 ([M—|—1]+). Anal. calcd for C,sH,,BrNO;: C 64.95, H
4.36, N 3.03; found C 64.82, H 4.23, N 3.14.

(E)-6-[4-(3- A KL -3- 5 AR-1- U I Bk ) R4 Bk ]-3,4-
A-2(1H)-WEMR(4K): SR A, 2% 88%. m.p. 148~
150 ‘C; '"H NMR (CDCls, 300 MHz) J: 2.61 (t, J=14.9
Hz, 2H, CH,), 2.94 (t, J=14.9 Hz, 2H, CH,), 5.07 (s, 2H,
CH,), 6.66 (d, J=8.1 Hz, 1H, ArH), 6.77 (t, J=11.7 Hz,
2H, ArH), 7.46 (d, J=15.6 Hz, 1H, C=C), 7.49~7.60 (m,
5H, ArH), 7.65 (d, J=38.1 Hz, 2H, ArH), 7.79 (d, J=15.6
Hz, 1H, C=C), 7.82 (s, 1H, NH), 8.01 (d, /=8.4 Hz, 2H,
ArH); *C NMR (CDCl;, 75 MHz) §: 190.01, 170.83,
155.63, 143.80, 139.13, 134.13, 132.37, 130.70, 128.21
(2XC), 128.18 (2XC), 128.03 (2XC), 127.31 (2XC),
124.69, 122.46, 121.78, 115.68, 114.51, 113.04, 69.48,
30.09, 25.22; IR (KBr) v: 3285 (N—H), 1756 (C=0),
1669 (C=0), 1561 (C=C) cm . MS m/z: 384 (M+11").
Anal. calcd for C,sH, NO5: C 78.31, H 5.52, N 3.65; found
C 78.16, H 5.59, N 3.76.

(E)-6-{4-[3-(3- A FE A )-3- 2 M- 1- I I A5 ] 4
HE3-3,4- “E-2(1H)-WE KR (41): B E A, 77 79%.
m.p. 166~167 ‘C; "HNMR (CDCls, 300 MHz) J: 2.59 (t,
J=14.9 Hz, 2H, CH,), 2.91 (t, J=14.9 Hz, 2H, CH,), 3.89
(s, 3H, OCHa), 5.07 (s, 2H, CH,), 6.67 (d, /=8.4 Hz, 1H,
ArH), 6.77 (t, J=13.5 Hz, 2H, ArH), 7.15 (d, J=8.1 Hz,
1H, ArH), 7.42~7.49 (m, 4H, ArH), 7.54 (d, J=15.9 Hz,
1H, C=C), 7.59 (d, J/=7.5 Hz, 1H, ArH), 7.65 (d, J=8.1
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Hz, 2H, ArH), 7.84 (d, J=15.9 Hz, 1H, C=C), 7.97 (s,
1H, NH); *C NMR (CDCl;, 75 MHz) ¢: 189.72, 171.14,
159.45, 154.04, 143.83, 139.17, 139.07, 134.09, 130.79,
129.12, 12822 (2XC), 127.31 (2XC), 124.64, 121.78,
120.57, 118.85, 115.81, 114.46, 113.04, 112.45, 69.46,
55.02, 30.11, 25.21; IR (KBr) v: 3287 (N—H), 1763 (C=
0), 1675 (C=0), 1594 (C=C) cm '. MS m/z: 414 M+
177). Anal. caled for C,sH»3NO,: C 75.53, H 5.61, N 3.39;
found C 75.37, H 5.78, N 3.26.

(E)-6-{4-[3-(4- A HE R H0)-3- 2 AR -1- I I BE ) 4
HEy-3,4- T E2(1H)-MEWRR I (4m): B EEE, 77 79%.
m.p. 169~171 °C; '"H NMR (CDCls, 300 MHz) ¢: 2.61 (t,
J=14.9 Hz, 2H, CH,), 2.94 (t, J=14.9 Hz, 2H, CH,), 3.90
(s, 3H, OCHj3), 5.06 (s, 2H, CH,), 6.66 (d, J=8.1 Hz, 1H,
ArH), 6.77 (t, J=13.8 Hz, 2H, ArH), 6.97 (d, J=8.7 Hz,
2H, ArH), 7.45 (d, J=8.1 Hz, 2H, ArH), 7.53 (d, J=15.6
Hz, 1H, C=C), 7.65 (d, J=8.1 Hz, 2H, ArH), 7.79 (s, 1H,
NH), 7.83 (d, J=15.6 Hz, 1H, C=C), 8.03 (d, J=8.7 Hz,
2H, ArH); ?C NMR (CDCl;, 75 MHz) 6: 188.54, 170.65,
162.23, 154.56, 145.46, 138.57, 133.55, 130.23, 129.78,
128.81 (2XC), 126.44 (2XC), 12547 (2XC), 122.75,
121.68, 117.25, 116.22 (2 X C), 114.59, 112.31, 70.25,
55.46, 30.28, 25.51; IR (KBr) v: 3269 (N—H), 1774 (C=
0), 1680 (C=0), 1578 (C=C) cm™'. MS m/z: 414 (IM+
117). Anal. caled for C,qH»3NO,: C 75.53, H 5.61, N 3.39;
found C 75.44, H 5.73, N 3.23.

(E)-6-{4-[3-(4- F A8 F BE R0 ) -3 4 AX-1- IO M 26
SUHE 1 -3,4- A 2(1 H)- W BRI (dm): 3 €0 [ A4, 7R R
85%. m.p. 178~179 ‘C; '"H NMR (CDCl;, 300 MHz) §:
2.61 (t, J=14.9 Hz, 2H, CH,), 2.93 (t, J=14.9 Hz, 2H,
CH,), 3.50 (s, 3H, OCHs), 5.06 (s, 2H, CH,), 5.26 (s, 2H,
CH,), 6.67 (d, J=8.4 Hz, 1H, ArH), 6.77 (t, J=11.4 Hz,
2H, ArH), 7.11 (d, J=8.4 Hz, 2H, ArH), 7.45 (d, J=8.1
Hz, 2H, ArH), 7.51 (d, J=15.6 Hz, 1H, C=C), 7.64 (d,
J=8.1 Hz, 2H, ArH), 7.78 (d, J=15.6 Hz, 1H, C=C),
7.92 (s, 1H, NH), 8.01 (d, J=8.4 Hz, 2H, ArH); *C NMR
(CDCl;, 75 MHz) &: 188.30, 171.04, 160.58, 154.04,
143.12, 138.95, 134.25, 131.47, 130.78, 130.23 (2XC),
128.14 (2XC), 12729 (2XC), 124.64, 121.55, 115.77,
115.41 (2XC), 114.46, 113.04, 93.64, 69.48, 55.81, 30.10,
25.21; IR (KBr) v: 3264 (N—H), 1735 (C=0), 1642 (C=
0), 1588 (C=C) cm '. MS m/z: 444 ((M+1]"). Anal.
calcd for C,;H,sNOs: C 73.12, H 5.68, N 3.16; found C
73.07, H 5.74, N 3.25.
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3.3 PTP1B ##IE 1AM

PR i b [ SO 2 ik b e k. R
)2 T BAE K W FF 1R R Ge 308 N R R 11 )5 1% 24 IR 1
PRGNS 1B (hpPTPIB)fifb &5 F 3k, Z4lifb )5 ) hpPTP1B
20 1R KR S A0 i 2 DR Wl R B (pNPP) [ NI
B, 1S 20 BP0 2SR 15 (pNP)AE 405 nm b7 1R 58 1)
S, PRk T LIS AT 405 nm ARG AR
e VIOUL 52 1 P 3 2 28 A DA R A 5 40 %o il 7 A 1) 100 2 A7
. PTPIB ffii%{A & : 30 nmol/L GST-PTPIB, 2
mmol/L pNPP, 50 mmol/L Mops pH 6.5, 2 mmol/L DTT, 1
mmol/L EDTA, 2% DMS.

I
HO*I‘D*OONOZ — HOONOZ Q)
OH
PNPP pNP

FARIIAR J7v2 BOCHR[20], BLpNPP 4 JEY), fig
2 4 (Ursolic Acid, UA)Jy FHPEXTFE 2%, DAAHX S PERS
AR AR, 2R vive=100/(14B[I)/ICs0) P15,
15 1Cs 1H.

Boi 0RO s G rh v R TR SORT 2 532 Tl Bl
SE, FEHR BTN B e m 2R
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