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3 #5,856,535% % 20084 9Y 8o =W wIFTNETE A
S EFNES I HAA AAZ B AN F3drct.

£ Ee Y 22 PIPIB Ak AHe] ARE 9F, Lol PIPIB &40 A9A AAE 919 ofvlx

I
Gd Ql4ksk(protein phosphorylation)© AlXE 7159 o8 WAE &<t AEE Wy 24d317] fg &

)
H Axuel Wty Felti(dlE £, Hunter, Phil, Trans. R. Soc. Lond. B. 353: 583-605 (1998); Chan
et al, Annu. Rev. Immunol. 12: 555-592 (1994); Zhang, Curr. Top. Cell. Reg. 35: 21-68 (1997); Matozaki
and Kasuga, Cell. Signal. 8: 113-1 19 (1996) ). X2 3}E}o}A|(phosphatase)™= A% F719] ezl
8 FREC drk: () A" EE Edfbed REd EAFHOEVI(E)E EFste dWAES €Rl4lst
(dephosphrylate) st ZHE(Ser/Thr Z AT EolA] = o]F 5Fol/d(dual specificity) 2EZ~T}EFolA](DSPs) =
A", (2) ol EHEACZRE EAHEY(E)S AAste AW g2 EATErolA] (PTPases
T PIPs)E A H).

2y AgelMs LE-)IAEHE Jdad-f= YAH El2Al 7IuelAl(IRTK) 9] 27 o], PTPasesol wis] 7H¢ =

A3k Bl Egl-Qlrkst H2A-1150 =)l tigh A 2] (in vitro)olA e ERlqtstel] o " = Utk
= As WUsHA e v A7) EE-QAE HE2A-1150 E=H/le IRTK 240 24 A9A =AM 7es

wrebaz, IRTK= A W (in vivo)ollA PTP-mi7fel &libstel] ojsf fAsHA 2ds= Aoz oA (Faure
et al, J. Biol. Chem. 267: 1 1215-1 1221 (1992)).

PIPIB F3} @A ES AH&ate] A 9] (Seely et al, Diabetes 45: 1379-1385 (1996)) % A4A| Ul FZolA
=g A& Fste], PIPIBE IRIK 24 #dd $8 Zaveodls g9 Aok sl .
th(Ahmad et al, J. Biol. Chem. 270: 20503-20508 (1995)). A7/1¢ EHH AFEL, AL Aol oy A] P
1B =ob#(knock out) PF-2=E5L2 FF32~ AR Qlad WItde] Frtsta, As 77t #astes A
EbWith(Elchebly et al, Science 283: 1544-1548 (1999), Klaman et al, Mol. Cell. Biol. 20: 5479-5489
(2000), % Bence et al, Nature Med (2006)). E]&21 ¥ 3}elolA] PIPIBY] #d = Wsld 42 A&
d WY duas 23eh 7% A3 lde 7]o9¥ 4 Arh(Ann. Rev. Biochem. 54: 897-930 (1985)). H
gk, ol B 24 ZaglelobA] PIPIBS] oAl= BRI % 11 9™, vk, A7F We A, 34 2 g o
= 2 FoeEy e die XaEs 9 A8or §o3 Aow AetE 77t UtH(Zhang Z. Y. et
al, Expert Opin. Investig. Drugs 2: 223-33 (2003); Taylor S. D. et al, Expert Opin. Investig. Drugs 3:
199-214 (2004); J. Natl. Cancer Inst. 86: 372-378 (1994); Mol. Cell. Biol. 14: 6674-6682 (1994); The
EMBO J. 12: 1937-1946 (1993); J. Biol. Chem. 269: 30659-30667 (1994); % Biochemical Pharmacology 54:
703-71 1(1997)).

o o

PTPase &4 s tge F7HA ABE aFoez BEFS & 9tk (1) AZEW ZE dv-Z#%(non-
transmembrane) PTPases % (2) 8 B9 =& =3F PTPases. W9 FXH AlXu €l PlPases+
220~240 o}n|:=At FA7IER o] FoiX = dlye] HERE ¥ AdElold Enf =

HpZE: J A2 AEZY PTPasesE A|XE sloll HXA7]=d Ao Fa3 2 Wolxti(Mauro, L.
J. and Dixon J. E., TIBS 19: 151-155 (1994)). AAH 1 EA3d A PTPases: PTP1B©]tH Tonks
et al, J. Biol. Chem. 263: 6722-6730 (1983)). AIXU PTPases®] TF& o5, (1) T-A3E PTPase (TCPTP)
(Cool et al, Proc. Natl. Acad. Sci. USA 86: 5257-5261 (1989)), (2) w# 3E3}elo}A] STEP(Lombroso et
al, Proc. Natl. Acad. Sci. USA 88: 7242-7246 (1991)), (3) PTPIC/SH-PTP1/SHP-1 (Plutzky et al, Proc.
Natl. Acad. Sci. USA 89: 1 123-1127 (1992)), (4) PTP1D/Syp/SH-PPT2/SHP-2 (Vogel et al, Science 259:
161 1-1614 (1993); Feng et al, Science 259: 1607-1611(1993))5 *3}3ic}.

o

FE&A-EtY PTPases=, (a) FAHE =-AF A2 TWl, (b) T3 AIdE, 9 (¢) Axd )
Aoz o]FofA Qvt. FEA-EY PTPasese] F4 #I=-A3 1159 2 9 A7+ w$ o
Fsirh. Wb, ¢8A-EF}] PTPases] MXEY vl 92 AZE wl$ Fsdola, T3 M XY PIPase =H]
ol AsAolt). o] =&4|-8FS] PTPases: 27 &= (tandemly duplicated) Zv] PTPase &=
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HelES zteth, H%xE %49 PlPase 584 AB EE5S, (1) (D45 (Ralph, S. J., EMBO J. 6: 1251-
1257 (1987)) 2 (2) LAR (Streuli et al, J. Exp. Med. 168: 1523-1530 (1988))& Srel¥gltt. 1 o|%F HU}
W =83 AB YL, dE E9], PIPalpha, PIPbeta, PTPdelta, PTPepsilon % PIPxi7} #1Ea, 54

35 th(Krueger et al. EMBO J. 9: 3241-3252 (1990)).
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7]l A
Ry = -NH(CHy)1-~NH-Rg, H,

= _(CH2)174_NH_R7 BE_‘: (CHQ)O*.’S_Cl 5 E é EIE—‘: (CHZ)()fS_Cg_C7/‘] %io—ﬁ_}ﬁ 51_-‘1—:‘? _(CHZ)(H%_Cg_Cﬁ 8” Eﬂi}\]%i
47 = -(CHy)os=oF=PHE] B —(CHy)os— 3Bl ZoF2rbE] B H;
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[0035] X =
PN N
HaMN A
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N
N \
SN ms l H
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[0036]
[0037] Xp = -OH =& H;
[0038] X3 = H, _OH, _S(O)Q_CHg, _NHC(O)_CHg, _NHC(O)_OCHg, _NHC(O)_SCHg,
[0039] -NH-SO,CH; ¥+ -SCHs;
[0040] X, = -OH &+ H; g
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Ag e o Ak dAHA FAe A, B B ok AH ROl == HAG T

FAbel A%, B owge) ojnwsHzolst: Y @Ak g9, YA wE A 494 SFA% e 4
sbow A%e 954 £ 24 SU0o% A @ 4 vk A FolE s, FEEH: Aue] 449 ¥
FA} AR AGHTG, ol AEAL AuAo FeAel FAH YT}

Z7bel v glol, BIAkE, Avlel wnle) AT AW R kel dAES AHgsle] B el s3tE 9 4
TE OIHES AZ R 28T £ Ae Aotk thge] AAdEe B owdel 54 FAdEg dAshe
Ao, ojl Homs & g MubHQl JhA] 8& Ashs Ao 4 EojM = ol HEH.

PADN oql

AAd 1 - olu|=AHZo|E FAMAIS (analogues)dl <3 PTP1BY oA

ol iH 2o = FAMIE %, FEHeR o] 87 Al Aol HEAl EAutEtobA] PIPIBA gk oA
A¥E FRaglvh. PIPIBY] &84S dAlakr] A% 2k frabAlel o8 obvimsERol= FAMA SuMe] &4
stell Al SAsIT. £42 EavtetobA &S Hrketr] 9 HlSeolH Y- (sustrate) ] - ER-ALE

2 FHO|E(pNPP) & AH&-3te] Fedstgltt. 2 AdtEtola] €242 pNPPe] p-HEZH=(PNP) 29 7HrwslE Fulist
= PIPIBY] A%< 7I2= 3I9d. 47 &4 405mm(Ed AAE<] we-UERZFE(pNP) 2] 3 E)odl b
AR F3FE FFEE AFSst] SAIGT. ol EolE FAAC oJd BlEAl ETEtolA] &4 ¢
A WEEL AR A L] FA stelA FHEE pNP FAO H whgol gk A AL Akl A o] pNP FAE o W
& ®&(fractional response)el 93] AAHATE. o5 FA9 AFHE & 1d YeAL, 50N FEAA

50% xIte] JAE dorl= o FAHES HERIIY.

AA e 2- opuliE| 2= FAASS] % POPIPS] oA
ohvlsd o= fAANEE, Wel W] oo e A4 H4e] A
oAl 15

24 B2 ExvEtobA] TCPTPS
Eiﬂ.°ﬂ g gk Al AT, 7] TCPTP Al 412, &Ah=A A Zdeole] TCPTPE AH&-sf
il 200 i ME & RS AL, A7) PIPIB #43 598 waloz AT, TCPIP ¢

A B AE F 19 A7 49 YEA L, 208 o & FEolME 50% vRFe 2 TCPTPE <AlsH= 37H4
s}

FL‘-

2
2,
é
o,
of
g

AN 3 - g hene AT, WF FE L AT TG Y AYOCDA B ok sHzelm FA
g9 &%

olnl g ol = fAIS S A ) %% AAa7] 93, ob/ob(Lep”) B2~ S AL&3}%ITE. ob/ob B}
Pt d9RAl WS GoulwA) A8 Al Bl AT ob/ob vhE-sE FHGp) FAE T

39 vt} A9 EE Smg/kg EE 1 mg/kg91 ol AE| 2ol B fAAE & 43] Fol A, AT 7
Fol 7 g e, AF, TET YA 2 TE 49 £35S Z48gn. 4 180 BESE How 4n)
19k, BE Aol @ 2% EES5L gddon Q5HsE )

W e _rgriozw
[

T 0ol A2 < Hd 3047 Z7ke] ol il AAEHST. AT WiEg Wsle AT 0
of 4% %EH xﬂwﬂ EH?‘& AT XY A Az BEEA AMEHNATG. AT FAE UERE 582, ofF
24 4 PIP1IBE ¢

?_
Zol= %A}zﬂﬂ MSI-1436( l%—‘i—é%%% A12/676,701% )l Wate] e wpep o],
T AE HolFE Ao & 1 H 72 A el AFE opvmiERol=Ed o7 AT WS
LEpITE 1:4 el Al PIPIBE oJAlsts ol Bysta, Al e 24D 5 figled, o o
iR =AM S0 8 PIPIBS 435 #HgatA] FEthsE AL AApET
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[0084]

[0085]

[0086]

[0087]

(]
(APAUC) 3}e] A7) 715 <99 (baseline area) (
stdvk. E 19 A™ 50 UEkd upel o], Adg thERatel Bls] MSI-2520, -2527, -2507, -2511, -2510 R

o
=
o o % (gavage) ol
15, 30, 60, 90 % 120%

Fox BXY7E ZAHAG.

S=50ol 10-1963312

2 & F43. AT 14dAel, 25uLe A (whole blood)S 3|Fdte] &
T FE(mg/dL)el dis) B8tk ® 19 A7 1690 dERd mpe} o], HAE
294 2wty vlaste] I8 F(FBG) o #AE YehA skt
As Hrkst7) flal, AT 2522 WA AIR0GTD S a8kt 0 ARkl
sl AT SFI0 s Fo(1.5g/kg) S AFFASIGT. 2F30 s FoS 0,
I, 2519 AES FE9 wey AYoriy 3Falil, 2FILE FE2 25
Al R FRIAs $EE EXYEA, 5302 HMe-AIRE e A
< trapezoidal rule) #2418 A}&3led Z2A

[% 1]
MSI 33 PTPIB | TCPTP | AbAUC | FBG |%BW
# A | A9 | vely
A% | A% | ] o]
(SuM)| (200uM) | Wale | As%
2522 104 50 NA NA NA
2526 104 NA NA NA NA
2520 103 19 [ 301 | 347 | 03
2521 103 607 NA NA NA
T
H
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[0088]

2524 103 15 NA NA NA
f
YN\/\N
H £
H’O
2518 i 102 12 NA NA NA
f
O\‘\/\N
9
H
2519 102 26 NA NA NA
f
YN\/\N
WP
H
2527 . 102 15 -33.0 322 0.0
f
YN\/\N 4
AT,
N
2523 101 8 NA NA NA
f
2514 96 30 -11.6 9.2 -15
2507 94 -11 458 9.4 14
2511 93 0 -34.6 5.1 09
2512 90 2 58 45.8 0.4
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[0089]

2515 8 | 19 | NA | NA | NA
2528 75 2 NA | NA | NA
2510 | 3 | 329 | 120 | 16
2529 64 4 NA | NA | NA
2506 60 | 60 | NA | NA | NA
N“\N\l‘i’\/\n‘u“' f
2516 R
Jodonn D
1436 | 0 | 559 | 513 | -526
I/\/‘ZT/\“O
/Axfﬁu\
2532 53 5| 366 | 07 | 08
2517 51 T | NA | NA | NA

_15_
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[0090]

2531 48 1 NA NA NA
2530 46 1 NA NA NA
2504 43 22 NA NA NA
2505 39 NA NA NA NA
2500 - J| 0 | NA | NA | NA | WA
N
/N\/\N o §N/
H /
2501 | 0 NA NA NA NA
7o
&
Ay A
H
2502 0 NA NA NA NA
2503 NA NA NA NA NA
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[0091]

2508 NA NA NA NA | NA
2509 NA NA NA NA | NA
2513 NA NA NA NA | NA
2525 NA NA NA NA | NA
2533 NA 5 NA NA | NA
2534 NA 0 NA NA | NA
2535 NA 8 NA NA | NA
2536 NA NA NA NA | NA
2537 i NA NA NA NA NA

0
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S=50ol 10-1963312

2538 NA NA NA NA NA
2539 . NA NA NA NA NA
7
N\/\
N’
H
2540 - NA NA NA NA NA
7
N\/\N
H§
H’O
2541 ] NA NA NA NA NA
2542 NA NA NA NA NA
2543 NA NA NA NA NA
2544 w1 NA NA NA NA NA
f
H’O\/\N
"
H
2545 NA NA NA NA NA
2546 w1 NA NA NA NA NA
f
H’O\/\N
H ’,“,/0
0*\

[0092]
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[0093]

[0094]

2547 NA NA NA NA NA
2548 NA NA NA NA NA
2549 N NA NA NA NA NA
f
H’o\/\
N
H
2550 o1 NA NA NA NA | NA
f
WO
H
2551 NA NA NA NA NA
i
2552 i NA NA NA NA NA
f
N\/\/\N 0
2553 °O NA NA NA NA NA
|
Yy
e}
2554 °? NA NA NA NA NA
Cl
2555 NA NA NA NA NA
(i
2556 i NA NA NA NA NA
!
N\/\
N
Yo
o"\
2557 °? NA NA NA NA NA
\| N\/\/\“a@dq)g\)L
2558 O? NA NA NA NA NA
CNK/”\/\/\NJC@\)\
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