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Synthesis and Biological Evaluation of Phosphotyrosyl Mimetic as a
Novel Protein Tyrosine Phosphatase 1B Inhibitor
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Abstract Protein tyrosine phosphatase 1B (PTP1B) has been known to be a promising target for the treatment of type 2 dia-
betes and obesity. According to the reported phosphotyrosyl mimetics A, a new PTP1B inhibitor 1 was designed via comput-
er-assisted drug design. The target compound 1 was achieved through eleven steps with Negishi cross-coupling reaction, dia-
stereoselective sulfinylimine enolate addition reaction and the Dess-Martin oxidation as key steps. The compound 1 inhibited

PTP1B competitively with an ICs, value of 54.17 pmoleL ™" in vitro.
Keywords protein tyrosine phosphatase 1B (PTP1B); phosphotyrosyl mimetics; inhibitors
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P, ax e 2 R PRI AT AR 0 1 B R R 2 —.
Kk, CAPTPIB{EA—ANATT 2 BbE R s A AE S ) 37
B, HA TR R T 5. Zhang 25 7T & B PTP1B
) A P 8 ) PR L — S B i R S I A A Y A
R — AN ARAR AL TR AL & 2, TR & BE —E
Fr RS Rk, PTPIB 0550 oA IR 7R B A
JERE PR 25 AN 5 B AT S ks o, BT B — e
e B M DL v ARox R IR AR R AP, B O RE 1)
PTP1B /N F I BRI . IR TR IS S 3R
KA, BEE, REWA/N T IH
HEN I PRIRIG B B, 42 22 i A R P R 3 B 47 2
FER PTP1B #5751 BT 75 At 4 £ 7 K il .

2003 4E, Liv P& ml s ifieB s — 1 AF
PTPIB NG TERI/NY T, Gk — RAGERIEME, Ak
H— MRS 2 B A (Ki=17.3 umol-L ") (& 1).
it X AT R B, A [FIRSERE] T PTPIB AL
PEAT SRR A IR PEAL A 2. A S5kt N R T LiEH —
AR R A — AR R A, e AT
PTP1B (b id 1 1 4E, 1 i i Sl I 38 in 1 A )
Bk, e N T A8 200 BFR RN, A > T-45 0
HEDSH -ANRIRERN, 445 PTPIB fifLintt
AT R AR . Tk, 7 A EERE L, FRATRI
THEALZ B EAR, Bt — AN 1 B R R L
1(E D). R L, CJETFEMRA TN ET, KL
P Jc 5 AR 7 R R [, [R5 N AN F-H A0 BA
BES5EANSEHE. RITET, BATZ 11 B AR
A RGH U 1, FEUPAS T O AR E AL PTP1B BT
NS B PR N

1 ZR57HE
1.1 Biiei1 ek

PIGHIRAE N JRRL, SR Scheme 1 s & i
2, 4 11 SRR E 1. 1, B 14 (EHLEE

catalytic site 1

BocHN NN

O
A

' o)
> ©/Y o
. . . HN,/
Binding to the { ,/NHOH ""EJ\[(OH

TR 5 AR H S 2 34T Negishi 155 [ N A5 2 T &
Wy 3 IR 42%. BEJS, P 3 FERRME R ERKAR, M
ISR 4. R TBTU 4657, 4 5REHTIEIZ
A, BRIBZ 5. N T SIS — AT, AR
(S)-FUT H W REEE A N F BRI S 5 T4 A, 15
BIFHENRZ 6. Bh/ B, NG R IR(S)-BUT 2 Tk
Ji&, FEREK B R], (A S BRARETE AT FE,
KL 6 HINLEN 71.3%. Tk, 1£—78 CTF, M 6
equiv.f¥] LIHMDS H 1A 5 equiv.[ILE) 13, TR L
Ja, TN 1 equiv.(RERE 6, fSEINS =ik 70,
ZUTER T Bb LA E 42, B A7 R 5
PR, BB T SR, B 8. i 8 5
K OBRAE A E R =) 9. Wit 9 AT 4 # M Boc
1347, 15330 10. FEFFH Boc Xk 10 TH#REE & L 4T
MY, H3IEE 11, /5, 52 Dess-Martin AL,
A AR I 5 12, B, 1E 0.25 mol-L ™ ) NaOH
R, 12 ATEKAR, 58T BAREY L.

TE AT & g 2, AT KB LAY 19
F121 Jd 3T Negishi B 5 WK il £ 12 (Scheme 2). FiHr,
th&% 21 ATl Scheme 1 TR A8 d~h K&
Dess-Martin S840 KA . &P 19 2 LL L-2 R 15 M
WILE R, 8T Boc fRY . HBERG . BRI Ab S AR A DD
AEE]. {H 19 54649 21 () Negishi 85 55 I A%
oy BEAR, 2K % Fi O 1L 5F [PA(OAc),, Pdy(dba)s,
Pd(PPhs),, Pd(dppf)Cl, A PA(PPhs)CL,], 2738 2 o I FEE I
FEK S B[R], (HEREEA R R A 12, XATRE &M T
B 21 W AN BREE AR 12 N 26 A R AR S8,
ZJa, BATEZAFAMAED) 20 5 Fik 19 6 HLEER
FUHATARER, (HB R ARAAS L
1.2 EHEMEST

PTP1B il 77 A 44 1 A5 4 3 1 0 g e o o DA TR
X} il 2K (pNPP) NJEY), pNPP £ PTPIB [IfE N &
KA R B T RS SE 2K pNP, pNP = AR [5G TE

Binding to
site 2 BocHN

B 1 LT PTPIB il A it H s 1
Figure 1 Design of target compound 1 based on the previously reported PTP1B inhibitor A
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Reagents and conditions: (a) N-(tert-butoxycarbonyl)-L-iodoalanine methyl ester (14), I, Zn, P(0-Tol)s, Pd(OAc),, DMF, 50 °C, 42%; (b) 2 molsL ™"
NaOH, H,O/dioxane/MeOH, 98%; (c) amylamine, TBTU, DIPEA, CH.CI,, r.t., 80.3%; (d) (S)-tert-butanesulfinamide, titanium tetraisopro-
panolate, THF, r.t., 71.3%; (e) tert-butoxycarbonyloxyacetic acid methyl ester (13), LIHMDS, N,, THF, —78 C, 81.8%; (f) 4 molsL ' HCI,
MeOH, dioxane, H,0, r.t., 62%; (g) phenylacetyl chloride, DIEA, THF, r.t.,, 71%; (h) 6 molsL ™' HCI, MeOH, r.t.; (i) BocO, Et3N, CH.Cly, r.t.,
82.5%; (j) Dess-Martin periodinane, CH,Cl,, r.t., 56%; (k) 0.25 mol-L " NaOH, MeCH, r.t., 35.3%.

B 1 HARLa? 1 e i

Scheme 1  Synthetic pathway of target compound 1

[
OH . OTs q H
_a, . — N
J: /[ H H NN BocHN g
COOH BocHN AN BocHN
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Reagents and conditions: (a) Boc,O, NaOH, dioxane/H0, r.t.; (b) amylamine, EDCI, HOBT, NMM, DMF, r.t.; (c) TsCl, NMI, Et;N, toluene, r.t.;
(d) Nal, acetone, reflux; (e) (i) (S)-tert-butanesulfinamide, titanium tetraisopropanolate, THF, r.t.; (ii) tert-butoxycarbonyloxyacetic acid meth-
ylester (13), LIHMDS, N,, THF, —78 C; (iii) 6 mol-L™' HCI, MeOH, dioxane, H,O, r.t.; (iv) phenylacetylchloride, DIEA, THF, r.t.; (f)
Dess-Martin periodinane, CH,Cly, r.t.

B2 Al a0 R I itk 46

Scheme 2 Other unsuccessful pathways attempted to synthesize target compound 1
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405 nm A ERISE,  RIEIRA TR E pNP R AE Al
BRINAEY PTPIB JHEHE R IMH KF. dY A
VR CLROE 1z ik vEM, AR TR HAR b &4 1
HBEAT T PTPIB [ARSME AN, FH S O TLER AN,
IC50 N 16.5 pmoleL™". L& 1 [ ICs [HIEE] T 54.17
umolsL ™ '(& 2), LLFRATTUHAM LG MR 2.

100/  1C,=54.17 umol-L"
80

60

404

Inhibition/%

Log{[compound 1]/(umoI~L'1)}

B2 a1 fERh &R
Figure 2 The drug effect graph of 1 against PTP1B

2 Zhig

g5 BRIk, VIR P NI Rk, 8 2l
FIREELE, A2 11 BRI R T — NG RE AU
PRI B AR BRI 1, JFHM FIRZRE S AT s 73 5
W 2 P AT T A RRAL. R AR E 41 PTP1B
MRS, ARANINGE T H AR 1 B ImIE e, s 45
REH, A1 ICs fE 54.17 pmoleL ™', LL AL
7 A BIAEDEVERS 2, JEIBA TR X L AT — P
Zir L.

3 S
31 UHB5RHF

R EREAEA R A F SGW-X4B B
WO A, IREARREIE; E Bruker 400 MHz Avance
DPX B HELIRA (L TMS NN F5, CDCl; 5, DMSO-d;
7)), 35 E Waters Synapt G1 UPLC-Q-TOF =73 #% it
WAL AEENTRERSA 200~300 H (S THRA
al). BTSRRI A o Hral, 0 E 4 T
52878, ZE[EH Thermo Varioskan Flash BEFRAXH T EEE
e
3.2 ZLWAHE
32,1 25 [(RTAZEE)RK]-3-F P ELR L) AHER T
A5 (3) 89 & A%,

FIRF, £ FEM T, % 100 mg BLEFUMAR] &
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EEF3(5.93 g, 91.2 mmol)f) 50 mL LAY, BREPEEE,
BN 15 mL T DMF, 485 F I\ N-Boc-3-fill &
B HIEE(S g, 15.2 mmol), AEMAIBEKE, B8k
5 min, AR B SRS LR B R IO R
N B, N B A A IR 2K B (19.7 mmol),
P(o-Tol); (462.6 mg, 1.52 mmol, 10 mol%)#1 Pd(OAc),
(170.6 mg, 0.76 mmol, 5 mol%)HJEE . £ 50 C%AF
T, PEBRE 2 he RS R EARA A E T (10%
LR A MER A TS 1.96 g B E Ak 3 e
42%. "H NMR (400 MHz, CDCls) 8: 10.0 (s, 1H), 7.82 (d,
J=8.0 Hz, 2H), 7.32 (d, J=8.0 Hz, 2H), 5.02 (d, J=7.2
Hz, 1H), 4.67~4.60 (m, 1H), 3.73 (s, 3H), 3.26~3.08 (m,
2H), 1.42 (s, 9H).

322 3-AFFEERA2S[(RTAEL)AL]AKG)
AR,

£ 100 mL W BEH, A 26 mL & %57
[V(1,4- 5N D VoK) D V(REH=1:1:1], KBiL&
3 (1.5 g, 4.88 mmol)i& TiZE R+, FIIA 2 moleL ™'
[*) NaOH (9.8 mL), Zif FHi+H: 50 min. KNS5 K 5N
A HCI (1 moleL ™ ")if™5 pH<<3, FH ZFR B MI/KFiRE,
SR KA O QR R =R, G ANUHE, BET
IKTREREN T8, U8, BREVAN, SR 4, HIEH
TR .

323 N-EORHE-3-3F P BOR A28 [(RT A A
A7 B (5) 89 A A&

BALEY 4 (1.47 g, 5.0 mmol)7E T 5 mL T — 5
e, TN O-# I =ME-N,N,N',N'"-IY F 3£ JIR Y B 7R
(1.66 g, 5.2 mmol)Al NN- "SI (.56 g, 12.1
mmol), BEJ5EINAKI%(0.44 g, 5.0 mmol). =i FHiHE
1.5 h. RMEREIMA S F M 1% HCl HATHRE,
S, BNV SRR, A IEANUE, BETK
TREREN T, 98, BRLEA. M= EG0%
% B R4tk /s 1.46 g FIAEK 5, 772 80.3%.
'H NMR (400 MHz, CDCly) 6: 9.97 (s, 1H), 7.81 (d, J=
8.0 Hz, 2H), 7.38 (d, J=8.0 Hz, 2H), 5.88 (s, 1H), 5.10 (s,
1H), 4.34~4.29 (m, 1H), 3.19~3.04 (m, 4H), 1.39 (s,
9H), 1.39~1.35 (m, 1H), 1.28~1.14 (m, 5H), 0.85 (t, J=
7.2 Hz, 3H).

324 N-E R E-3-{4-[Z-(S-& T Eahmt L) TR
A28 [(A T A ) F IR B (6) 89 6 K

LAY S (483 mg, 1.33 mmol)i&E T 9 mL TP
Mg, B S INNERER 5 A BE(758 mg, 2.7 mmol), =
B THFE 5 min, SRJ5 NN (S)-BUT 5 305 9t i (245.3
mg, 1.6 mmol), WA FIER. W &5 R IR
SR AT R, R L 8, JEDFH &Rk
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Vevk. R S AR RCIE TR =R, & ANUHE,
ZTKTRERN T, I8, WK%, SR8, R
L JZHT(25% LR L WE—41 1K) 1S 442 mg o iPIR 6,
% 71.3%. 'H NMR (400 MHz, CDCl;) d: 8.54 (s, 1H),
7.77 (d, J=8.0 Hz, 2H), 7.32 (d, J=8.0 Hz, 2H), 5.87 (s,
1H), 5.10 (s, 1H), 4.32~4.30 (m, 1H), 3.18~3.05 (m,
4H), 1.39 (s, 9H), 1.26 (s, 9H), 1.29~1.16 (m, 6H), 0.84
(t, J=7.2 Hz, 3H); HRMS-ESI calcd for C,4H4N304S
[M+H"] 466.2740, found 466.2746.

3.2.5 3-{4-[((2S-H T A # K R A )-N-JX A 7 Bz )-3-
AR A -35-(Se-B T AR BE R H)-2-(0-4 T A# K
AR F B5(7) 89 A A%,

BT —78 CF, 4 Boc-¥2 LM HE 13 (63 g,
33.14 mmol)¥% - 55 mL )& i DU ki b, 4 HZ i 0
ANF (= H IR & FE4H(39.8 mL, 1 moleL "), #i
P 1h FHELEY6(3.1g,6.63 mmol)iE T 80 mL T4
T UPRL S SO T 1 AN 3 S8 Y A e S 3 71 £ e
WA 6 JHR(TLC A, 1516 RBL SRR v )
B PR SN K, WA B, T DR IR LA 1 Vi
LR CTERRE, 43, F IR LERREBUKA, &IFE L
FH, BAETKMERM TR, S8, WY Hr=Raed 2
T (40% L1 .6~ k) Atk 3 3.55 g A4k 7, 5=
% 81.8%. m.p. 77~79 ‘C; 'H NMR (400 MHz, CDCl;) 6:
7.34 (d, J=8.0 Hz, 2H), 7.20 (d, J=8.0 Hz, 2H), 5.76 (t,
J=5.2 Hz, 1H), 5.20 (d, J=2.8 Hz, 1H), 5.06 (s, 1H), 4.93
(dd, J=10, 2.4 Hz, 1H), 422 (d, J=6.4 Hz, 1H), 4.09 (d,
J=10 Hz, 1H), 3.76 (s, 3H), 3.16~2.96 (m, 2H), 3.10~
2.95 (m, 2H), 1.42 (s, 9H), 1.41 (s, 9H), 1.33~1.20 (m,
6H), 1.17 (s, 9H), 0.87 (t, J=7.2 Hz, 3H); HRMS-ESI
caled for CsHs4N3;OS [M—|—H+] 656.3581, found
656.3567.

326 3-{4-[(2S-R T A HE A A K)-N- KA A B
fie)-3- AR K -3S- A A -2-(O- T A& A) AR F B
(8)49 & 1%,

KA 7 (250 mg, 0.38 mmol)iE T 3 mL fIH 7
W, SRJEIMN 4 moleL ™' #£/R[0.57 mL, V(1,4- %N
W) i voK)=1 1], EERFMTHRE, TLC &,
BE R RS IR RORER S FH RIS R S B v
K, HHZE TR, IS KRN TR,
U, BREVEA, R, BEMENT(55% LR LBE-
AR B AT 130 mg AR 8, FEF 62%. 'H
NMR (400 MHz, CDCl3) 6: 7.28 (d, J=8.0 Hz, 2H), 7.18
(d, J=8.0 Hz, 2H), 5.77 (s, 1H), 5.05 (d, J=5.2 Hz, 1H),
4.95 (d, J=4.8 Hz, 1H), 438 (d, J=4.8 Hz, 1H), 427~
4.18 (m, 1H), 3.67 (s, 3H), 3.17~3.12 (m, 2H), 3.06~

Chin. J. Org. Chem. 2015, 35, 1363~1369
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3.00 (m, 2H), 1.81 (s, 2H), 1.43 (s, 9H), 1.40 (s, 9H),
1.30~1.18 (m, 6H), 0.86 (t, J=7.2 Hz, 3H); HRMS-ESI
caled for C,gHusN3;NaOg [M+ Na '] 574.3104, found
574.3091.

327 3-{4-[(2S-H& T # A A A)-N-R A B
fiie)-3- KR} -3S- R B R A -2-(O-RT AFL)A
R % B5(9) 49 & A&

77418 (130 mg, 0.24 mmol)¥% T3 mL T P15
Wi, BE SN NN-— 5 3 2 % (76.1 mg, 0.6
mmol), [A]7E A& R IR IR 4 BE & (40 mg, 0.26
mmol), FIRHHE 2 h, TLC &M, MAFILE, BR2E
A, N CHR e RE, 43 AR IR E AN . 1
FFT RV N #h K Bk, AR5 A HLAH TG /KB R B
BEAT TR, U, BR RVEFISH S, MR EEEENT
(33% LR L.T6— 1 i) 7 S 44045 196 mg L [FE 4 9,
FEE 71%. m.p. 58~60 C. '"H NMR (400 MHz, CDCl;)
8: 7.38~7.27 (m, 5H), 7.12 (dd, J=15.6, 8.4 Hz, 4H),
6.35 (d, J=9.2 Hz, 1H), 5.78 (s, 1H), 5.62 (dd, J=9.2, 1.6
Hz, 1H), 5.12 (d, J=2.0 Hz, 1H), 5.00 (s, 1H), 4.25~4.20
(m, 1H), 3.67 (s, 3H), 3.59 (s, 2H), 3.19~3.11 (m, 2H),
3.06~2.96 (m, 2H), 1.42 (s, 9H), 1.41 (s, 9H), 1.32~1.20
(m, 6H), 0.87 (t, J=7.2 Hz, 3H); HRMS-ESI calcd for
C36Hs;N3NaO, [M+Na ] 692.3523, found 692.3536.
3.2.8  3-{4-[(2S-FA I -N-/R A A BLAE)-3- 2R K 1 -38-
RUBLAIL-2-BARRFE (10)89 5%

FLE09 (196 mg, 0.29 mmol)¥& T 1.4 mL H iz,
10 ‘CF, ¥ 6 moleL ' E:HR(2.9 mL)IZi A FIR A ¥
Wb, IE R, BEE 3 h RNEEFRE, FRRRER
SN R, S TR, AN S T KRR T
fe, DR, BRZIEFIRL, M A E T (4% H -
TR B4 78 mg AMEAE 10, FEF 56.7%.
m.p. 186~188 ‘C.'H NMR (400 MHz, CDCLy) 6: 7.38~
7.25 (m, 5H), 7.15 (s, 4H), 6.46 (s, 1H), 5.48 (d, J=8.8
Hz, 1H), 4.43 (s, 1H), 3.72 (s, 3H), 3.59 (s, 3H), 3.30~
3.17 (m, 3H), 2.67~2.61 (m, 1H), 2.31 (s, br, 1H), 1.53~
1.46 (m, 2H), 1.34~1.25 (m, 4H), 1.25 (s, 2H), 0.89 (t,
J=6.8 Hz, 3H); HRMS-ESI calcd for CyH3sN305 [M—+
H"]470.2655, found 470.2647.

329  3-{4-[(2S-R T A E A A K)-N- XA A B
Fae)-3- R AR} -3S- R OB A A -2- A R T ER(11)
ERRESHY

FALEY) 10 (78 mg, 0.17 mmol)¥&E T 1 mL TR
TRH R, IIAN=28#(33.6 mg, 0.34 mmol), ¥ 0.5
mL ¥ BOC BRI S LT, B IMAR] LR
H, ERBEEER. R RE, FEA KRR,

http://sioc-journal.cn/ 1367
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SRR - y=10 © DEI, AHHEH K
MR T, U, BRZEFIISHS, B AR E T
(1% EE- ) 7 B aiie1g 78 mg A tEA 11, 7=
K 82.5%. m.p. 217~219 “C; '"H NMR (400 MHz, CDCl;)
8: 7.39~7.25 (m, 5H), 7.13 (s, 4H), 6.34 (d, J=9.2 Hz,
1H), 5.91 (s, 1H), 5.48 (d, J=8.0 Hz, 1H), 5.05 (s, 1H),
441 (d, J=1.2 Hz, 1H), 4.25 (d, J=6.8 Hz, 1H), 3.73 (s,
3H), 3.58 (d, J=1.6 Hz, 2H), 3.20~3.10 (m, 2H), 3.06~
2.95 (m, 2H), 2.69 (br s, 1H), 1.41 (s, 9H), 1.34~1.20 (m,
6H), 0.87 (t, J=06.8 Hz, 3H); HRMS-ESI calcd for
C3H43N3NaO; [M~+Na'] 592.2999, found 592.3009.
3210 3-{4-[((2S-4x T # # K& £ K )-N- X A "Bt
Bie)-3- AR K3 R T A A -2-F AR F B8 (12)
EORESHY

BAE4 11 (330 mg, 0.58 mmol)iE T 7 mL T
THFBER, BEJE N Dess-Martin 484k77(368 mg, 0.87
mmol), FRHEFE 2 h, KVEEHJE IR AR AR R
TR, BN AN B BR ANV i R A, &R e &
B, A LA JC KR EREA T, 98, BR 23R,
FL P2 ZHT(60% LR £ B k) 7 25 414045 230
mg FIGEE 12, 77% 69.9%. mp. 223~225 C; 'H
NMR (400 MHz, CDCls) 6: 7.36 (t, J=7.2 Hz, 2H), 7.31
(d, J=7.2 Hz, 1H), 7.26 (d, J=6.0 Hz, 2H), 7.18 (s, 4H),
6.44 (s, 1H), 6.21 (d, J=6.4 Hz, 1H), 5.90 (s, 1H), 5.02 (s,
1H), 4.25 (d, J=6.8 Hz, 1H), 3.76 (s, 3H), 3.60 (s, 2H),
3.16 (d, J=6.0 Hz, 2H), 3.08~2.94 (m, 2H), 1.39 (s, 9H),
1.32~1.19 (m, 6H), 0.87 (t, J=6.8 Hz, 3H).
3.2.11 3-{4-[((2S-# T A B A HA)-N- /X KL A BLix)-3-
APRA 3SR OB AA-2-# A AER(1) 89 &%

B A4 12 (43.6 mg, 0.08 mmol)i& T 0.6 mL FIEE
W, BN 0.25 moleL ' NaOH (0.67 mL). =Rt HE,
I TLC R, JERk S 2R E i b OBE. Jvids 1k s
0.1 molsL™" HCI H A Sk, FH S A HERE, FHLA
S TKRBRAATH, U8, BREWFSHS, HnHEa
FEJZHT(10% A - — 50U bt 3 B 4lAG A 15 mg R 2 65 [
1, PEE 35.3%. mp. 228~230 C; 'H NMR (400
MHz, DMSO-d;) J: 8.66 (dd, J=8.0, 4.8 Hz, 1H), 7.84 (d,
J=4.8 Hz, 1H), 7.28~7.16 (m, 9H), 6.85 (d, J=8.0
Hz,1H), 6.15 (d, J=8.0 Hz, 1H), 4.09~4.03 (m, 1H), 3.54
(s, 2H), 3.04 (d, J=6.0 Hz, 2H), 2.89~2.84 (m, 1H),
2.74~2.68 (m, 1H), 1.39~1.24 (m, 6H), 1.31 (s, 9H),
0.85 (t, J=6.8 Hz, 3H); HRMS-ESI calcd for CsoHsoNs-
NaO, [M+Na "] 576.2686, found 576.2695.
3212 O-8T &# A TR TP EE(13)89 4 &

¥ 2 BEER T E(18.0 g, 200 mmol)iA T 100 mL — 5K
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Hoirh, 0 CF, A 4- " HRFEMIEQ2.44 g 200
mmol)Fl BOC f&t(43.0 g, 197 mmol), ##:3 h, k& F|
FIRGAENHE 1 h BT IEE, FHGKERBREN T,
e, BREVEFIES, A ZEN (5% -
A 2> B AT 31.4 g TEMIRII3, 723K 83%. 'H
NMR (400 MHz, CDCL3) 8: 4.56 (s, 2H), 3.77 (s, 3H), 1.49
(s, 9H).
3.2.13 bdh 189 ICs 1M =

FIH LBk I e AL & %F PTPIB [ 301l 3 14,
PTP1B A EERAAEH, JEAXT i 3 2R 1 1R #5 (pNPP) 7E
PTPIB [1ER A =P il 2 K Wy (pNP), 7R 2%
PER X RS S IR Y 25 BR Ak, AR R K YE MR, 1E
405 nm A AR ik &% PTP1B A %]
TER, T RifA 2 o= A il i/, 405 nm AbWR 1
PSS, BRI T B

SNAR R BN 50 mmoleL ™" Tris-Cl, pH A
7.2, 10 mmol-L ' NaCl, 10% glycerol, 0.1% BSA, ff 96
R R NAR RN 100 pl, SEEGHAFLRIINA 48
pL 100 nmoleL ™' PTP1B, 2uL 50 mmoleL ™ "{b &4, E%
30 s V827,30 CHEE 10 min, SRS 1A 50 uL 50 mmole
L ' pNPP, &% 30 s ¥R%4), &3 sl 14Kk, & 300 Ik,
[ o 52 2 I N T B AT 1) 551 Ny VO, 1R LM B 456 LA
ANEEDEIFLUNBIEX A, AR NAE 30 C Rt
17, “FATIE 3 Wk BAPESS R B I N RN v, 5K
96 B IR AT N v, vifve o IMNAL A0 Ji T ) 1
SEE, IS YR PTPIB 4015 /A4 %
L= v/vo. Kb & VAT BA BERRRE, D52 45 ANV B I %o
PTP1B )40, A GraphPad Prism 5 #7015 AL
E I 1Cs 4.

#HBh#1 Bl (Supporting Information) FT A #Hiib &K
"H NMR H1 HRMS % &, 3 Sl T DL 6 2 AR 1] 9 35
(http://sioc-journal.cn/) I N #k.
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