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vl F 7] &

Ras7} AlZe] A4 Alas dests UHS oldlstaxl st ATtolAl, MAP (FAMEEEHZAA-E435 did)
ZIUA (MAPK) A =27} 223 Rase} 3 Aloje] T2 AZZAM FEHAL. MAPK AZE 3% 4 71uA

3t

= Raf, MEK (MAP 7]ubA] 7]ubAl) 2 ERK (MAP 71UAE kel aksl Ao jxdol=g xgsicy, &
4] GIP-Z3 Rast Raf 71upAle] @43} 2 zbd A<l 914kslE oF7]dlt}.  o]F, Rafi MEK1I 2 MEK2E 27]9)
A A7)l A arskEtt (MEK19] 9ol S218 2 S$222, MEK2Y Z$olE $222 2 S226) ([Ahn et al.
Methods in Enzymology 2001, 332, 417-431]). ©o]3, 3AI3le MEK:= 19 /L3 &9 7]&<l MAP 7]1/}11]
ERK1 % ERK2Z <lxbs}alch.  MEKo ©]3F ERK <143} ERK1C] Z-9-ol& V204 2 T202004 Uojrhar, ERK29)
7490+ Y185 = T1830|A dojtt} ([Ahn et al., Methods in Enzymology 2001, 332, 417-431]1). <1Ak3}l®
ERKE o] A sle $o aloz Hex o] of7]o] F# %t ([Khokhlatchev et al., Cell 1998, 93, 605-615]).
ERK:= el &) %, A% =9, DV 57, Faued =3 2 9], 2 ookNA Z2AY 2 g 2geA
Tk ool AgtEA] = 0%8%7}1 2% AE 7% #olgtt ([Ahn et al., Molecular Cell 2000, 6, 1343-
: 1 AFE A A SHH ERKI 2 ERK29] @487 fr=dw, o]z <la) F4 2 o
B Sl #317) o7l ([ Lew1s et al., Adv. Cancer Res. 1998, 74, 49-139]).
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T2 Aol A MAP 7|ubA]l ARl Tojele Tl A 7uA|e] fHA EdWe] P/EE Arplde AoE A
B A F2A B AFdde T S oplgtte AEE A AT dE B, €8 42 A AX
o AHAR AR Q3 7] AR AEHHA E4stE st EdWolE T & =Eddole
G she GIP-Z237F Ras HHA|S] Aol A3S Zstar, o]z vl MAP 7IUAl A=) &A43tE opr|d
ATk, EdAWol®l AN Y Rast A 50% 2 et >90% @ EI @S oE F39 oA
L @A EY ([Kohl et al., Science 1993, 260, 1834-18371). <+, ot Z4%F<] 60% ZItolA bRaf &
WHol7} 3elE w9t} ([Davies, H. et al., Nature 2002, 417, 949-954]). bRafollAe] o]2]3l EdHo|=
&) T4 2 (constitutive) &2 A MAP 71UbA]l sj2Ao|=r} ofy]dr}. QA Bk AZ 9 A EFE
AgolMe= #HF, 24, #, g D G ool MAP ZIUA AR A ZA43 = Aot g
Ao 2 JeEyth ([Hoshino, R. et al., Oncogene 1999, 18, 813-8221).

MEKE MAP Z1UA] sl=Alol= AR FEEE X5 XHoR A=

1Al 1atste] xR EolHolry. AR, MEK {14tslel] tiste] fdsiAl TR 71 MAP 7]vbAl, ERK1
2OERK2OItH.  MEKO] ojAl= ofe] Aelld ARl AR o)ie zte Aoz vehd vk gl dE 5o, &
B2 MEK JAA = F= vkg-2 o]Fo| A HoA Q17F FF A AASaL ([Sebolt-Leopold et al., Nature-
Medicine 1999, 5 (7), 810-816], [Trachet et al., AACR Apr. 6-10, 2002, Poster #5426], [Tecle, H. IBC

k. MEK:= Ras ¥ Raf9 slF=, MAP

9™ International Conference of Protein Kinases, Sep. 9-10, 2002]), SEAAA A=A o|dEFS dtsiy
(20019 19 25¢4x=2 F7HE WO 01/05390), HA HA wWdW AMxEeo AAS A4 ([Milella et al., J
Clin Invest 2001, 108 (6), 851-859])8l= Ao & LERE H} Q).
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—(CR"™R"),S(0),NR"'R"?, ((CR"R*),S(O}OR"), -(CR"R"),S(0),(OR™), ~(CR"™R"),
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CsZ2)S0(C1-Cs 2), —~SO,NH,, ~SO;NH(C1-C4Z 2 ), ~SO,N(C1-C 22,
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Ce ¥ )y, -NHC(O)O(C1-CsZ8) 2 —N(C1-Co ZH)C(0)O(C1-Cs )

2 XFEIAY, T

=9E Agn ) olae 7w glel

16 17
2R 2 o5l

83U 23}, Exsl &

H 07h WA 2789 S ELAE 2t 39 WA

@2 CN,
—OCFs3, CF3;, -NO,, C;-C4%#2, —OH, -SH, —-0(C;-C¢€3), —S(C;-Cs €3), -NH,,
~NH(C;-Cs 23), -N(C1-Cs & )y, ~SOx(C1-Cs &), ~CO:H, ~CO(C-Cs&3),
—C(0)NH,, —C(O)NH(C -Cs &), ~C(O)N(C-Cs ), —N(C,-C6 22 )C(0)(C,-Ce
&), -NHC(O)(C1-Cs %), -NHSO(C-Cs &), -N(C;-Cs 27 )SO(C1-Cs 2),
—SO;NH,, ~SO;NH(C-Cs &), ~SO,N(C1-Cs & ), ~OC(O)NH,, ~OC(O)NH(C;-Cs
271, —~OC(O)N(C;-Co 2, —~0C(0)O(C,-Cs 2 ), -NHC(O)NH(C ,-C Z),
—NHC(O)N(C;-C 23),, -N(C;-C 22 )C(O)NH(C;-C622), -N(C;-Cg
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&2)C(0)(C1-Cs24), -NHC(OX)C-Cs 2 ), “NHSO(C1-Cs &), -N(C,-Cs
8H71)S0,(C;-Cs 27 ), ~SO,NH,, ~SO,NH(C/-Cs 272, ~SO,N(C;-C4 22),,
~OC(O)NH,, ~OC(O)NH(C,-C4 24 ), ~OC(OIN(C;-Cs 2 ),, ~0C(0)O(C1-C 22),
“NHC(O)NH(C,-C4 22 ), “NHC(O)N(C;-Cs &7 ), ~N(C,-Cs Z2)C(O)NH(C,-Cs
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of AR Py W BARE AGEA gtk geld §ol, §o 2§, /Y /1% 5L EFHAW ol A
#EA g, Beo 2eE $9, 53 2 44 2 3 sh) ool B FAn FoldAu mass A9l
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SEHE AegE ] WA 6719 sHzdah)S = HiAtel S, odE Eo] HIXEE [4,5], [5,5], [5,6]
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d, gegdd, Resed, Her=Zed, gHSAbd, JHeAd, sRyH gAY, ofdHud, SAEd,
goletd, swddedd, SAsd, dHelsd, SARgd,  topAldd,  EokAlyd, 2-vEEd,
-ylEEld, EEd, 2i-detd, di-¥ebd, TISAd, 1,3-tSEed, veEed, tEeld, tyEESetd,
gel=zugtd, fs=meed, fsl=gxetd, vepSrdolnaEed, onjtkEe|td, 3-olAnAIER
[3.1.0]3Ad, 3-ofApH|AE2[4.1.0]FEbd B oA S R[2.2.2] A S E3FpAIRE o]of] A|ghe]A] e+
o 2¥E BE A 1 oo W Yo gk ag A &4 (0) FEoE AgkE HZEAIEY
719] dle= Aerded 3 1, 1-HSA-Her=Eedolt),

e, 370 A 1871
7
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o
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§of "FEl e 2 59 = 69 gl f WES Augs AAsta, da, kA 8 o iy 5/A
2 AduE 1) oo dHzdaEs ek 570 WA 187) dAke] &9 o

FH)S . EHRokEY]e] d= dYyd (E 50 2-3=F

gxyddud, Jdduhd (dE 50 4-s=S5A9ngd 23, dEd, EgorEd, dAd, HEHE
g, 3, Hold, ol&HAEE, HolEd, SAREY, oliEolEd, JEY, Fwdd, oiFEed, dE
HlzolmtkEd, WxFebd, Ased, s, dEgAd, TaeAd, JeuAd, EgoiAd, oja
g, zZHod, §teld, SAtolEd, ErolEd, EHojuolEd, FepAd, WixFebad, WxEesd, W
ZHoEH, HMSAIEE, FuEed, Fxnded, YzHgdd 3 FRyjguydelt.

)

R

—_

N

-

o
oo

o

)
= oZ o

=
=
W

el zApol 27 i dERoldY]E Thed elM wd FF (Fa-dd)HAY da BF (Ra-dd)E F
Atk AGEA G d2A, v AFE dEHZAe)E Ex dEH el e Fede] 94 2, 3, 4, 5 EE 6,
Hevhae] 912 3, 4, 5 T 6, AL 91X 2, 4, 5 T 6, o] 99X 2, 3, 5 E= 6, ¥, HE
gelrgied, Hed, vE £ HEGS|mRIEY 994 2, 3, 4 Be 5, SARE, ovtE Ex EobEd
AA 2, 4 = 5, o]HARE, dEE EE o]REoES] 9] |

4 EE 5, oAeH 92
8

deo] 9x 2, 3 & 4, AEA A 2, 3, 4, 5, 6, 7 T 8, T olxFEHY A 1,

A8, 3989, olnthE, olnEYY, s-olntEd, s-olutiEd, NeE, AE, 2-veEd, 39
dEd, Y, ARG, A%, A, W-AGES] 9A 1, o]4UE EE o]xAEAY 94 2, waE
do] 9 4, 2 JlEntE = B-7I2E-o] 9% 9o ZAgH}.

fo] "g2"= F, Cl, Br =& [& XA, HZold = JHIAIEHd A8 2 YA 2tstd
CeAY N - 0, S(0) 2 S(0),2 E3HEe

oft
ful

gol Az 2 AR NS AA L oA e g4 24 BrhE AFsa, olzle] BAe 9
e QYA W we gel, oAt o] W mi S PASAL A%ges A (ol Aelt. ¥
wyel BA4, Fela it Qebs A4 A AEMSSE AESSA BE Dol e 54, A% AR
of Zzp, Aol HgEE BE (F, ofshEA @), AF Ao Ad L A%, AW Al 54 m
S5, % AR (PEA EE AWA)E TPAAW olo] ABHA STk, CAR'E G 2T WA G 3
$ol algus AES vaste] AES AFAYE AS Ad FE k. ARE Wew sk A ol
A e e ek Qe oA L ES oleld du i gelE 2] 49 oA mE oldW gE mt
Aol e ugAE EFH.

oF "AR FEF'E () 54 A%, A¥ B= ol AR E= @AY, (i) 54 4%, 46 2= 3
ole] shib olel F4e 7, B4 EE QoAU EE (i) B9 748 54 A%, du £t oo
S} o] Fabel WAL el AANTIE B wwel HEel Fe uAn. ) A9, AR Fi
ol okme of AEe 4 2, % 279 Ba, B2 AVl & AL e A (F, oln A% A%
Ha ahgEels W3e ), B dold oAl (F, o= A% A%sHm wgEsAs Wi 2, £
o) o= Aol oAl WEE gt waol Y= st ol T o= Hxel AL FET F 9
ofgol 1% o AES §4S MBI AAG & AEE DAL S Qe AuBE, o|Re AXFAY
9/EE AEEAY S ATk o 2ol 4%, Fe A S0l A8 AdAAe Az (1P Arkeka/a
b weE RS 24l 48+ o

gof "HIHAA AT AR D HEAY Fol'i B FUAGIA THgle] ALHT,  RelolA AL vio}
wol, "WARH AE AR e Gel Ukl eth AH9 2 dslEs SPAe AZ A% (o
g Bol A% oAlel AM)e QBT o), dF Ho] (1) BAveld HEA JvAlel BA £x S84
g2 Al sehadel ola) SAsE B¢ AL ($9F), (2) ol HEA AluA B4 Base e
44 A% P % oY AT, (3) FEA B2A A ds) FHsE Ao FF, @) oY A/E
doy A B4l e FAsHE gelel B, L (5) o} MR/Edey A B B o
£ 344 A8 94 U oy Ao MR 49 TP

gol "o W rergre A¥How 2ANA gt AL 492 5How st EAE5EY 494 40 AFs)
A AR, EFE e L) olgel gy AEE gAY, 99 dt 9F, 9EF, BAEE, §F % 9
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= z HY AE &
(2 5o, AFA A Mz &), det, oS So] AAE Y, v-2AF #ek ("NSCLC"), #Ho Mot 2
o] HH Avjgr, Bukel 7FME ¢F, 99 (gastric cancer EE stomach cancer), <E Eo] 9%, HHA,
WO EF, ATAFS, dAaY, 3, WAy, HEY, Uy, 2, AR3Y, 2AREY, Aeud e
2z kg, A bE, Alg<et(kidney cancer EE renal cancer) AP, e, A, 48 4%,
A 4, 24 oF, 34 0Ew 9 Eg v/ g o ks xEsit).

'Sl o Asol f&F sgtEoltt. setanAle di EZEYBR (B2 AUHTARCEVA)®, Al
F(Genentech)/0SI  #.(0SI  Pharm.)), XZHZwHE (#A0]=(VELCADE)®, a2 (Millennium
Pharm.)), ZEW|2ETE (3}& 28 2 (FASLODEX)® | ol~EetAul7F(AstraZeneca)), FHIE (SU11248, 3ho|=t
(Pfizer)), @lEZZ (3|v}2H(FEMARA)® , =32 E]~(Novartis)), o|vElUH. w0l E (2] ¥ (GLEEVEC)®,
w3 EE| &), PTK787/7ZK 222584 (wm3b2E]l2), Sae]Zelel (A=A1el(Eloxatin)®, A} (Sanofi)), 5-FU
(5-EFomsed), FaEY, Fuvlolal (AFeF2, ol (RAPMINE®, stoloj2i(liyeth)), patelyn
(E}o] A= B.(TYKERB)® , GSK572016, et 2m|2 Fek3l(Glaxo Smith Kline)), ZvFob=uUB. (SCH 66336),
2 UE (BAY43-9006, wholel X (Bayer Labs)), % AFEIYHE (o] #lAHIRESSA)®, ol~EdAu7}),
AG1478, AGIS71  (SU 5271,  #l(Sugen)), A8, AW  EleEs 2 AEAH(CYTOXAN) ®

AERAEAGUE] A FXUolE, oAl Fad, dZzsd 3 vxsd; opxdd, OﬂZiEH LilE=A=E
ZHER S, AFdest 2 Sdes oddloldl g wdopdunl o] dEHER, E

gojgdiazazeoin= EgogaE XAz Ecins I Efdgadayl; ol EAY 5—01, %E‘r‘f%’t ‘;‘
et Ale); HEZEHA (B FAR EXEHRE X23); B ~EE; ZE~Ekd; (C-1065 (0]Z19] ol
A, 7h2A 2 2o Agal A AR 23 A-ESA (53], AHEFL] 1 H iﬂEJMJ 8); =&t
B FogtEntelAl (B4 SAMAl, KW-2189 @ (BI-IM1 23H); A#S-8l=Zw; Hagel ~gd; A23dEQl;
2EA2EE; Ah MaEE, 7Y 2R, SREUSR, FERIAGUE, g XE —‘jr g, o]x2~3}

v, WEzdge, WERdeY SAE slERERdels, Wad, =WEl, dvsEHE, ZHEyFaE,
ERgsspe, 2] wABE; YERASC, iy JtEFAE, SREXEN, ZHFAY, 2RAE,
Y2 gl gpdsrad; gAA, didg ovtel &84 (dlE Eol, ZElAetnal, 53] ZgAon Al 3
11 9 ZelAotu A @71 ([Angew Chem. Intl. Ed. Engl. (1994) 33:183-186]); thelulw]al, oAt t}o
vimal Ay HAXAFYolE, oY) FR2ERY0lE; oadgiuil; 9@ g deItEX e Y A2RY
2oHE AadwE ol A aREXE), ofF A mutolil,  OtE|wmuto]l,  of-Edtute]al,
oprtAlE, Edlerteldl, ZhEwmviolAl, Jhehu|Al, FhEvenfol i, hEAedd, AR EvlolA Y2, B wer}
]

al
|

K

=

olal, Th-w=H| A, HEFHA, 6-T]o}R2-5-L -~ 2Fo|Al ol=g]o}ulo] 2 (ADRIAMYCIN) ® (= 5n)Al)
BEEen-SaTud, Aol e -EAaTH, 20 B -BATHA B ASASLTH), oy
A, elzFulal, olthEulal, wlemnteldl, vEnleldl, ojAv] mEwte] C, whelmuEAl, wmgetuiell,
seurtoldl, sErtoldl, Eavlavtoldl, Fartolyl, Fdevtoldl, REFHN, AEPEYIY, AEY
EAA, FAEAR, PLUNs AestE £F00; S-dAEd, A0 AEEGAlE 2 5 ETe2s
S (5FD; 9 S e ez, WEEddels, Zuzgd, Edveddels; Fd
o

AR, el EFuERl, 6-MENERY, Eoln 2y, Elerobd; deuid AR, o) bAJEE
AAEE, 6-obabrEld, FhERFE, AR, qdSA e, SAEFYY, omAlEl, E52AF
=27, dAY ZFAHE, EERAERE T29 0y olE, o9 AEy, wuE e se, HAESE; 3
Al 28 Al (anti-adrenal), o) opv=FFHEVE, wER, Edmswh Gab BEAl, o7t ZEHM
ot EEhE; GEIAIME FYIAE; opvdEdil; didgebd; dAtAR; wAESNA HE-; o

qEZACE; HEzaY; dHFA; tolxAFEe; dx=Ud; AHEF oMAEH o E; JEYER; JdEZFFAL;
28 YE# o E; s==A$go}; dEd; 2Utiold; oA o= oAy woleal B S EX; "E
Ab; 2-9

ol gkl =S
TFolE; HEAEE; RIdE; YEHIY,;, AEAEHE; HUHWE,; IHFHA; ZEAJER; Y =dY
gsleglx=; Z2yt2ukzl; PSK® oiH B3hA (JHS W9 =29 =(JHS Natural Products),

F oA A B AR Az 29k ke EdelRe; 2,2 2-EYFRRE
dolgoll; EelmelAl (58], 12 524, WebFa A, Zeld A 9 rolsl); Sawh N ol
W PENEUE; VELE; WZHEY RN okhleAE (Ara-C); AFEEAREE Ee
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Hvh: Erhel=, dE Fof HE(IAL® (shZEal; BesE-vlolojx 2B 2F2A(Bristol-lyers
Squibb Oncology), W= FAAF ZHUAE AA), o}HZAH(ABRAXANE)™ (F#E¥2-53+5), v=g 49
GRT -7t G=dx AA (o gzt FvlerElZd 3P E Y Z(American Pharmaceutical Partners) v A
o]F AREFM L 24)), % eAulal(TAXOTERE)® (=Agh4l, E-32 22 (Rhone-Poulenc Rorer), X2 HELY
2R FRBYTA; ALZ(GEMZAR)® (AAER); 6-E]QTobd; d2REFY; HEEHAE; W FA
A, dig AlaEdd 3 7tER SRR WSgaE) dEFAIE (VP-16); o|EAdn|=; WRAEE; WA
<€l LWL (NAVELBINE)®  (W]2-@lwl); wwlER; gU¥A=; JtEZAo|E; the-mnto]al; ofn| g d;
FFAAER] (A ZTHXELODA)® ) ; out== o] E; (PT-11; EXo|xmekAl A4l RFS 2000; T]ZF o =g

=

v HlE o=, i HExAY B oS T Aol Al AR sEved A, A R A

to

]
rm
=)
=
A

ek, "sheta A" Aefel= (i

) & £S5 24 AY JAEE 2ES 5
L4, dAY F-orERA L MY

KR
A ZAA (SERD, o Sol HEAM (wvhe s

AL, 4-3| EEAEEA, Ed A,

[oX

Foll et =
A o 2EZ
(NOLVADEX)® ; E}=A1#l AlEFOIE ¥3}), Z=AH,
LY117018, Uz gx~E 9 g}y ~E(FARESTON)® (Ednd AJEFOIE), (ii) F-AldAe] o ez A4S
ZAs s 54 olZulelAlE JA|etE ofZulElA] AAAl, dE o] 4(5)-°|v|ttE, opv|=FFHE VW=, Hr}
A (MEGASE)® (M| A|~EE ofAE|o]E), o}Zulil (ARVASIN)® (A Au|~e; slolx}), ¥2uxeh, g=zF
ZH A2 (RIVISR)® (12Z), #Hne® (FeEzz; wv2Es) 2 ol w92 (ARIMIDEX)® (ohjrERZ,
olxEgt AL, (iii) F-g=2Ad, Al EFeh=, dRevs, HzRes, Fraes gl aARy
2 E3k ESAEN (1,3-15&H 7 eﬂOA]C AEA A, (iv) w9 7MX11 AAA, (v) AA 7]
AAA, (vi) AdHAE SEAFEHLLEE, 53] o AX F23 #o] e Asdd AR Fd
43S JAsE A, AZ 5o PKC-23}, Ralf 2 H-Ras, (vii) BEAY, ]9%}1 VEGF #d AA (dE

S S (ANGIOZYME)® ) 2 HER2 & A, (viii) #2l, oAt FAALH 9, o otz

n A
wh o N

e

oxl

i

=
=

2

(ALLOVECTIN)® | €1 (LEUVECTIN)® & ubx] = (VAXID)® ; Ein‘?‘rﬂ(PROLEUKIN)® riL-2; E3xo]

B~
k)

o

7
1 oAA, dAt FZEHIHLURTOTECAN)® ; ofnlele] ~(ABARELIX)® rmRH, (ix) F-FANAA, o2
AJFEEE Pk RI(AVASTIN® , Al ), 8 () olzlE F dole 2o Apd Hevbed o, 4 8 F
A7 g, tE d-gIAMAA= WP-2 (MEHA-HEZ I 2 oluyA] 2) AAAl, MIP-9 (vjEY -1
2322 Mxﬂ 9) AAAA, COX-11 (AZFZZAAGA 11) 2AAA, 2D VEGF 84 B2 7|UA A4S
gach B owgel shgE/zAEs 2Es) AHgE £ Qe oled F43 WEYs dgrzee o
A A o=

E)
=z

I

-

1)

o

12 Hoam o H

WO
96/33172, WO 96/27583, EP 818442, EP 1004578, WO 98/07697, WO 98/03516, WO
98/34918, WO 98/34915, WO 98/33768, WO 98/30566, EP 606,046, EP 931,788, WO
90/05719, WO 99/52910, WO 99/52889, WO 99/29667, WO 99/07675, EP 945864,
v = 58] 45,863,949 5, n)at £3] A]5.861,510% 2 EP 780,386 o 71AE o] 9, olE ¥ wErl B9
of 7 o] FuE XFETE. VEGF FE&A B2 7IUAl AAA o= 4-(4-HRR-2-ZFQ Rold )~
6-HEA-7-(1-m g F gl d-4-L v EAD AUZE (7D6474; WO 01/326518) AAld] 2), 4-(4-ZF o =-2-vdel
E-5-UEZA)-6-HEA-7-(3-F - 1-U =2 EZAN)-FAUEA  (AZD2171; WO 00/472129] AAlef| 240), nige)
B (PTK787; WO 98/35985) = SU11248 (SFYEIYHE; WO 01/60814), 2 PCT 70 AIWO 97/22596%, & AIWO
97/30035%., & AWO 97/32856% % & AIWO 98/133543 0] 7HA1E npe}l e 8585 X3},

B oago) S 2¥se] SR & Jt AFWAL BE i PIK (E2EwmAEE3 7AYo
A, A7
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%%l [ Yaguchi et al. (2006) Jour. of the Nat. Cancer Inst. 98(8):545-556], US
7173029, US 7037915, US 6608056, US 6608053, US 6838457, US 6770641, US 6653320,
US 6403588, WO 2006/046031, WO 2006/046035, WO 2006/046040, WO 2007/042806, WO
2007/042810, WO 2004/017950, US 2004/092561, WO 2004/007491, WO 2004/006916, WO
2003/037886, US 2003/149074, WO 2003/035618, WO 2003/034997, US 2003/158212, EP
1417976, US 2004/053946, JP 2001247477, JP 08175990, JP 08176070, US 6703414 2

WO 97/15658 oA nu® AL ¥dsla, o5 T
RE7F 2o 7 dEo] Faz . old PIK AAS FAZS o= SF-1126 (PI3K A, vt
¥o0] yulgrE]Z=(Semafore Pharmaceuticals)), BEZ-235 (PI3K &A|A|, x=3t=€]~), XL-147 (PI3K o AA],

Mg r 2~ o1 (Exelixis, Inc.)) E GDC-0941 (PI3K SAAl, Plramed & AWE=)S FE3ic},

B QA A8 Hel o), g0} 'g

1] =2 AF o
A, 934 4 A% (A28 2 AW 9FES EISA

o

it

B

f
=
o
=)
fuj
>
ox
)
i)
il
o
o,
)
af
ox
oft
=4
oM,
Az
olN
o
gk
o,
o>
N e

R 2o LA olol A A 5 A
8, 29 AgelAe) AiE AR, AW, TFEA, % AR, 00 A4, &3 2L F9F, A, o
B AsE, A, 9 BEER Bl At AR L gel, 7, dA A, b, A HiF 4] 7]
SR, 2 AEnA Axde) 9F4 §UE, dAd 39 BN e EFAAW oo ABHA ek
=
FRFAE GFel Anel F8F AFAFolth FAFA i FALSH @A ARAl, oAy An

-

o= H-AHRo|=A A=A (NSAID), oA o]FZ2d mE oAy (o]AL =S ZHAaA7|1 E=S
A3t ), Ag-AE F-Frle]lx okE (DMARD), AT WEE=AMOE; 5-olnAg] Ay olE (
9 EI-F35 2H8A4); EjZAHZo HAZAA, AU 6-HZLEFE ("6-MP"), olAESLZH ("

) 1=
obAH(AZA)"), ANFRAZY, 2 AESH wg A, dAY A =® (AFYAvE) D QB A® (o

¥ AN AHE s gl e aa - g
FAFHEAY ABY 5+ Y, B owwel B WA = 44 AUE ARAT. o o, Fa

[Wilman, "Prodrugs in Cancer Chemotherapy" Biochemical Society Transactions, 14, pp. 375-382, 615th

Ho
s
oX,
ro
td
oft
|stu’
fl

Meeting Belfast (1986)] % [Stella et al., "Prodrugs: A Chemical Approach to Targeted Drug Delivery,"

Directed Drug Delivery, Borchardt et al. (ed.), pp. 247-267, Humana Press (1985)]& =3t} H i

o] AofEe dzHE-F dA ks, E2FClE-SH ATobE, H X Ado]E-y AT okE

S dTrekE, FH=-r AToRE, Do Ab-wdE dTobE, FYadste dgokE, B-sE-da A
Gl

Clelm AgE s Aop A sl E-ghg AR, ez AghE oA Eojn gt

it
=
o
Im

v i ATHE, 5
EFQRAEA, 2 U8 Bl AESHo] gl okEE 488 5 Ut /8 s-ETeRfuY ATGES
AL o] el AHgE] @ AToRE FelE FEASE F 9t A5y

So} 4718 S AWMAZ EYSAT o]0 ATHA 2

AR BAE SR EE o) ol AA UAE Bl 48E AgRelt. SR naRde 3
AN BAY BRAL A& ol gl HAT & gm, o|Re BHL Belol JAY w2 NS 0§
stel A4d Atk oleld AYRE B Hol Folfl HEe As, HEEAD, B, AR, obvs
8, goln|=a), o xv|=s), WolsH=s, G4 49 Foz 4R 4 Aok webd, ¥ odwe, ¥ uy
o FFEL o oA AAE ARG FRF AV B EREED AFAE AL T T4 o4 A
HE AR T, ¥ odgel dyRel dARAL w9

WEE e ok (AT Bol, Bl AAE MK JAA, 2 oIt sstanA)S TaFRo Agey
F8T e §B) A4, 9D W/EE ANBYAR THE 4 2¥ol. BAHoR, YEFY A
BEE AR to) A7 WA} fA13 o33 FHz wdsel ek,

g0l "E4 YRS AR AFS AwHE IR Ul FYHoE £FHo) Yov] oud A8 AF A
of e A3F, AW, §F, Fol, F7] A% L/EE Faol U ARE ek APAE AF e

gol iR e ALY HEUS FPAA Bahs BAS 2E BAS AR, fol MA@ e a0 ALy
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R2 " H 20, Jhe H Rl i Iy h
I Ri] 1y R1), N A
2 n PN A| _— 1
\ — L A A
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H o
V)

o
(lV) (\2)

DNHR, £0] 24,
2, 7t

RI=A@& X @7, n=1UA 4
R2=Me, Et, A3 93, Bu

A= = oA
A/A?=CR3/NR3= 2@ & 2 87| (01714, DNHR2 Y8 HH 2|

AP o F53HE 5| =50kl (VID =
otelg XY £ oLt oo ATHA oF3)

staba Vel sghEe sheka Vel steRiE g, oXd e FoA 20T WA 5T :EdlA
FAA, el TRE FAIE (FRIFBLMEFH AFITEADY WEow AU IS AT
A mege B 59 £ Aok daHom, 92 Vel sgEe sk Vel sgEarE v, o
WEe EE dwg FolA Fu), A @ (Raney) YA EAetel 4 ¢ (1 WA 5 bar)ste] Bgew
F59 5 gt

gk V9] SEE R2 = Ne, ol®, thE 2 sk Vel SgERRE &, o dwe =E vue
FolAd AL UA Ao 85 exe £xolA @7, oAy FASHEFA] e Fa £5E £ A R2
= Bugl A%, #5a viol SREe et Vel sFERRE 4, oAy TFAS 53 U2 we &, o
2t DOMe] EASte] 0T Ul B LE A A}ﬁo}oq Agosn 59 5 k. didHeR, R2 = Med!

= A~

o wheh Az

sheta) Vie] shdhee sheb VIILe] ws sk olv—i*‘OF I (A== AolAY, ®e wheH 3

Z) Ei opul, 9 ASE AFHA, AW 0-(7-ob-ilE-EobE-1-9)-N NN N B Ee-rd 925 #A}
EFLE-ao]E, N-(-HHdotumZ 2 )N 01197}311’4 oFE JERIRIe|E EE NN'-UAZE
gzt E o egt N-3|m5Al-1,2, 3- Wz EeobEe] Al Hge 7], AT HelhZz ool
E Efdidotvle] EAstl w2 &, oA HEZS|ERFE, NN-HUEEFo R B fERe
& oA diEF Aee] EmelA wkeAA gk VII9] sgtES $5 S otk didHem, k4 Vil
Sihee Fols A, ddd EvE GEuwe] EAe] S, dd D Fel A AE WA A S5 2=
o] Lol A] opwl Eiz s|EEAdobwl DNIR (VITD)Zhe] whe-& Eaf &3ty vol sgrgeyiy 44 59 5 3l

3t 1ol Bee a7 wg 2o mel Axzd 4 gk

H,Ném]n
v o o

PoNgHe} i) NaNO,, 4, -0 0  M/(CN),, -0,
re"Op° a2 IhaNO=E: R an, gm, "2 am, gza=, R2 H
gzA%A, 87 P X A7, gl N AR
s L ANy N2 iy gelol MX2 AR A2 IV n
AL, _ Y I, | T,
=

shaba] Vel setEe 38 X119 SetERRE S0, o7d Efa(opidydelyE)tdetE(0) £ o}
MEAZZE(11), 47, dAd Ai4EF £ ebAlg, 2t=, oA AFE X A (Xantphos) e 2-TAIE
2AAFT AT -2 6 -(TolaZ2ZAN)H|Ad, Aget &v], oA BFA & DMEQ] EAske] d2 U#] &
o] BF Lxo emda wE Fxum Al 70T WA 150Ce XA 58k XIvel ofdd (F A s
A87] R1e] &45o] AH) o] wgS T3l 52 = vk, g5 X119 FES 8e] XI9 SEERY
B v, oAY HEZ7|A(EGHAdran)debw(0)e EAsk &, dAd DIF SellA 50T WA 3hF &
LolA e Fxdut ARl 100C WA 190TCe] 2ol A F-7] AotabE, o) Alekafoled (11)be] uks
S B Axd Aok, e X199 FFES 35 Xo| SEERSE &, oA ofHE FolA AF, 4
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g kel EAEk -25TC WA Ao 2refA] tlopxst Aok, o7 oA EF

A Yotz sigtas Hok® ARt Fol detel= 4, Gl ZE 2o 2]

b sEk Xe] shgbEe shehe] IXe] stEESH ERAsE Ao, «d
]

sERAE Sl A7), AZd dede] EAste] 0T WA W Ao k=9 4 7 3dn. shehy
IXe] sgt=2 Alddes AL ol8d Fk da £ A" WHE ol&ste AxT s v
et om, steky X119 shgh=2 31eh4 Xo| siete=iE agta X9 4ol el 71 Wis o

. .

<REg-2] 3>
“OH + HO-N R‘o"“m N Reg-NH;
© o
o w (Vill-a)
RR'CO, 8,
RER
==, R N_R
RR'X T
X= alel
@10 (VIil-b)
sheba Lo 15 Ex 29 4F2 w3 7" Wle oldste] Alxd 5 . oAES A R AEY
Aok, o) CelE ohrrZhER Aol B ALgato] NS S| meoln|moh Mg AAM Seby L1e] st
ze AT 5 Ao
et L1o) HEe s=er Br oY ssdae Agdtel Buasel 3at Viiasl s Ao A
s dnk. gek ViII-adl shghe2 A, did EotASAF St AUER, AloheisteAnt
EF mE ne-neug Agde] S, And qIzdw FoA F9 L% WA B LxdA s
E AES AT BUY ollnad ol Fvl2 WRW & A TR, H34 Vilad Seue 9,
7] Eglddetyle] EAstel] &uf, dXd IR FoA 4 detel=g AR dstE FaE 5
A= wREel et Vibel dEsdcag A 4 2o

<qkgA 4>
NO, 2uj, g NO, wa NH,
RMXn @ R1)
R, ——— Rl
X R™ R" v

EEEEE TR UETS

n=0-
R"= €%, A2244, ¥ld, SiMe,

e FolAl Zul, olAn) Bk A(E Y £ RekE
oA B4 Rin, oA AFEr2d R Ex oYy deizta wa)
@ % gvh. UER/E B A48 PHoR BAAAN, oAh 1 WA 5
o Fa drlstel Ful, dAd way BekEe) EAlstl gul, dAd olge mi old ohHe]=
2

oA WHEAIA FHAAAA sHeb LITTC] shetes Aled &+ ot
<
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NH NH,

2
R, — r1],
X=Br, |
L

X ) PEN (Lv)

3182 LIVY] 4-HEX T Q0% oldus 2 gk

i q
THF Foll A -100C WX -20C] oA wkgAIZl Fo Z7HA] o} 2§ &
4 FZgol=2 A (quenching) AlAA 3}8h2] Lve] 33HES A5 = Aot

Ad n-FEeE5a v, i
S AAAA, dad Egd A

staba 19 stgE e 19 Az AMEHE oo FAe AET deTIF EAlske FelelA A3
A3, 39 e Ao 9SS o] fStE 1F oAt FE 4 WMo R FUlE fEASANZL F dtkE AS o
Aotk 54 X3 HIWHE T &Zst, obdst, selRetdst, obdst, sxdst, @R, YEZS]
res 3 AEY AAE £3A

& Eo], ol HEulolE EE FRIO|E Ve 2°E FHd, ddl L=JUEF, Fvl, g 28

=shrE] 2 oERkE, o7 ER-N N -t E-1, 2-A| 22 Holls %UH, A 1,4-HSA4k Tl A
g3l WA ~Eld (Finkelstein) ¥H-& F33taL, 7] S

tol=z A 5 k. ofd EfddAddE Y] HAus 2o= wud,

A HEEREWE FolA Folx A, gAY HEZHEFEEA2 EAst] T oA glo] -40T WA

S 2xolA AEjdtorm ol gorol=g HAAA = Sl

F7ke) dlellAl, 1 ol (NH)7)E &vl, dAd FRAS BEgi, CdE 59 12-UFRIZw, EE
_T_

XZ, AT AHe FlA BaF Aol A, A chAEAe] EAse] B £9 LA FyE =
= AR 9 B5AsE, dF 5o EolABAFARRAGEEF Bi Acuiid ¥ AdEFS s B
24 243 FAez AL 4 Ak 2F oW (M)Y)E LeEEE Agale FAA AL

o)
AN

F7ke] dollA, 15 o}Fl7] EE 2% ofFl7|E ofdstE Zdl olv|=7] (-NHCOR' HE& -NRCOR')ZE ZHZAIZ
Ak, o= A7, dHd Egdgetnle] EA st A3 &, AAY YIFEaAwr FoA HH3
Ast=3 ¥ 17M, s AZLYA, AW HATU (0-(7-ofAIZE g o}Z-1-2)-N N, N' N'-H| Eg &
25 IANEFLREIATE) ] EAstel] AFe &u, dXd IR FollA HHg 2R gk
AAA G389 = Aok, fFAH, ofRl7IE A3tet 471, o2 Egeddoelvle] EAjste] A3tet g, o
U dEFEzde FoA 83 $xd F2golmel MEAA EFEou =] (-NHSOR' Hi= -NR"SOR')HZE 3
A 4 ok 19 Ee 2 obl7lE AEE 97], dd Egddoelnle] EAste]l et &wl, o) o
ZR2ve FollA HAF olhrolve]Eete] whg-S F3 f-wlolr] (-NHCONR'R" = -NRCONR'R")Z #3A1Z

A<
T A
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Z(Curtius) MG 2 BAEE o]iAJedlo]E (N=C=0)9] 7}Eals &3 52 + AUt
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CHNR'R") = A4 4= gl

F7be) ol M, QEH e PRl FAR EE 2NN AAY FAE B LT ES AEH

S o] g38le] &AEY] (-CH=CHR")Z #3Ar]Z2

HIE 2(Wittig) T¥E vlE 92— R 2~ (Wadswor th-Emmons) ®H&

A,

dds|=r]= AEek o, oidl EF<l FA FasitolAREUATHES AMESte] diEHEY] (7Y
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A7) (-COH) = A FHA
71 b, oAAY EgEFeR

7ol ool A, FFE2EAAS dgskeE 4F AstE (-00CHE HABAIZ] Fof ofZEE-olo] ~H E(Arndt-Eistert)
s AAlstel ) gdamtE #5438 (5, -CoH — -CHCOME = Atk

F719] oo, -0H7]E dE o] tod oHE Fi HEHSER2FS Fo 53 F5 Fa3E, oA ¢
2 EEFE, Ee &0, O98d Ags o FASeAUEFES AHESte] A8t dzHE (dAd
-00R") H= GHs= (CHO=FE S S Add o+ Avk. kAo, dF2 oF 5o &, oA
O HEZS =Rt T F2sdELdTFrEs AHSsAY S, A7 HEZSIERFE T RS AREsto]
e A (oS BLAAA AxzE 5 Ak

EOE ofolA, %, i i oluE st ¥, ol EdsdEsad 9@ @45,

= P%H HEZs| =2y
oA &ZH AZBAA &2 F gt oz, dAsE A 47, AAd FARIHEFS AME
sto] geddatstel Fol S SAl, oY ¢ detol=g HItele] EAE 5 o
SIHE Fo WS g2 X3 JdoB AR, dF Eo] ulEF -78TelA &u, dAY HEZ|==2
ol 7], 48 Bl gE 97, A n-RE EE -3 gFor AYste FrA-F5 ndS AT
o, FAAAR AAAA dap= AZVE S99 F vk, A, G5 S0 297 N N-tWEEEo}
HEE JARAE AFEste] =2 & vk, dijk¥ez, B3 a2 A3 g5 (A3 28 B
TE) Fuje vhEE HAASte] oE Fo] Ab, ozHEH|E, Aol omE | ofd | FEH|EolH, EAd, ¥7Id,
Heo- = ofvx X37E =9 & ol ge 4 v Age dake dlA(Heck), 2=7(Suzuki), =
El(Stille), F¥&2E(Buchwald) & st=2EH (Hartwig)o] 7|3 AES E33H}

JE

al7lekis wiet Pol, 2 el shgEs MK 24 ¥ @H3E oAsts v (1 A4%) L s AR
we Aeetd mak (23 el ha AReknch. AAlel 19 MK 24 A 10y 5 ull v (oS vk
At 0.1 uM B, g S 0.01 uh ER, A6 20) NEK 248 AN 10 5 ul v

(9% wgAshE 1ol v, 24 8% uAsE 0.1 i w, b vk el 0.0 ull mluh,
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M PlRE, AR EREE A 0.1 ul IR B/ Aale) 48] ERK 2148k AEelA BCo 10 pli v (55 )
SIS 1ol w4 G% wAsAE 0.5 ull plR, b sk els 0.1 pM viEhHel ¥ @)
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[0210] nBuli -9l

[0211] CDCly FTTast FREIE

[0212] CD;0D TTast vehs

[0213] CHCly Uz

[0214] DCM O Z2 2 e

[0215] DIPEA tjo] A 2 Foeolnl

[0216] DMF tE ¥ Soln =

[0217] DMSO g sIAc

[0218] Dppf 1,1 -Al = (h o d 2w ) o 2.4

[0219] EDCI 1ol g-3-(3' v dopr| ez 2 ) 7te nrjoju = sl E2FRelol =
[0220] EtaN Egogolr

[0221] Et,0 told oH=

[0222] HATU 0-(7-oFAMl £ Eglo}E-1-)-N NN' N' -e| Egtd 925 FAEZF 2 o] E
[0223] HC1 A4k

[0224] HMN TZE

[0225] HOBt 1-3| =EA M2 Eglo}&

[0226] 1,50, At

[0227] ICI dgste o=

[0228] NS 08 vdst 293

[0229] LHMDS 2 HA(Eguddd o=

[0230] MeOH | ehe

[0231] MgS0, S S s RS R

[0232] Na,S0, FAUEF

[0233] NBS N-HZF Aoz

[0234] Pd(PPhy), HEZ7| ~(EAdx29)2e5(0)

[0235] Pd.dbas Eg|a-(Hild g oA =) v ZehE(0)

[0236] Si-PPC AP FAE Aegh T4 (flash) AErtETY] 7HEA]: o]&FE(Isolute)® SPE, Hlo] Q¥

2] (Biotage) SNAP® T 1SCO #t)4l(Redisep)®

[0237] SCX-2 setHon Agd TRAEFEAN U5 2 o|&FEG g4 T2

[0238] THF HEZS =g Fe

[0239] oubrel A8 2z

[0240] HNR 2FE8e A% 9 5 g 27t 429 w2 (Varian) SUE] o]vH(Unity Inova) (400 Miz) 3
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4 o5& HlEchigdgel tete] ppno X719 7]
ofo7} ALgHTH br = FE AE, s = GAM, d = AFH, dd = oF oIFH, t = HFH, q = A3, n

3%t A A2etEaHE - AF ALG Ry 2
371 W F sluE o] &35t F3skgly:

W A o] o= ofdlo] AEVIVF AEE F3l WA= (Hewlett Packard) HP1100 LC A]Z2®le] AAR
(Waters) mlolZZuf2=(Micromass) ZQ Ale=AF A& E3A0A AP 3313, o] Al=H =l
F2~(Higgins Clipeus) 5 "lo]a 2w E C18 100x3.0 mm ZAE 2 1 nL/¥ &L
He g 18 592 0.1% X84 /s & (89 4) 9%5% 2 0.1% X
(&) B) 5% 3L, o]Fel& thd 144 dx 5% &vl A 2 95% &v B7EAS] FulE
v Al2=ElS 5 o Al AT

e
i)
o
o
rlo
o
i)
o
ol
ok,
N
Ho
e
ofi
M
o
L
A
=
(@)
=
<z
i3
faet
o

&
s

i mlo
o H©
o
oo
£ o

B
b
o T
oo i

W B gole= ool #&E7] © H vyl F14(Phenomenex Luna) C18(2) 30%<4.6 mm AH % 2 mL/&
&5 ol&ste 100 AA AEs AEAFAZIZE A FE A= HP1100 LC Al2Fe] 2" fH s S9F
atform) LC A=A A= & %74] oA AEe FPsrt.  &u A]AEL S 0.50% 52 0.1% EFA
& ks 2 (v A) 95% R 0.1% E54E Frote oMHEYER (81 B) 5%30aL, olFol= Ua 4
| 24 5% &vj A 2 95% %“H B7EA1 8] & o] &atgivtk. HF &nf A|&¥E 0.50% o dASA FASH

o= ojgo] A&7 ¥ ARvlA(Kromasil) C18 50<4.6 mm AH 2 3 nl/& F&5S o] &3F= 225
= MZANH7)7F A2E 46l (Shimadzu) LC-10AD LC Al 2=®le] A4 PE Sciex API 150 EX A=z}
A BaA A A9 FPstdt. g0 AJAEL 0.05% TFAZ SHdks & (89 A) 100% 2 0.0375%
Ed (&) B) 0% <] ?Hﬁi "‘ﬂo}oq 47 AHA 10% &7 A 2 90% |V BE T

3]

W D o]l = ofyle] HAEV] F 1.5 nl/® 5 o8&ty ZEHA(Zorbax) 1.8 mho]aEME SB-C18 30
x2.1mm ZAHo] A=F olAUE eI E =X~ (Agilent Technologies) A]|2]Z 1200 LC A]=Hlo] AZF o}dw
E HasEAs A3 azrEadgy A% AN Ads #636?"%} z7] & AN="2 0.05% EgE
FOROAEAS i3t & (&) A) 95% 2 0.05% EZEFLEOMHMEALS Fidle oRHEUER (&)
B) 5%, o]Fel= 1.5%] A- 5% & A 2 95% ﬁwH B7EA S a2 WA AT, HE &) Al=E

%1% o 293 FA59

=4
W R o] 9= ool AEY] 2 0.6 nb/E FE5S o835 Z2ubx 1.8 nlo] T2 u|E SB-C18 30%X2.1 mm
Aol A olHYME ¥ AEEA A AlE]E 1200 LC A]&Elol] A4

e T D e P
A9 A% WA APE FAASE. 2 B0l ASUE 0.05% EdEFesoImtE T

E70 RO EAE Bk SLIEUEY (§7] B) 5%, ol FolE 0.0%0
AA 5% 89 4 B on U BAAe M WaADG.  AF &9 As9e ¢ o A4

2oy A¥e Hag AnAEF A~ oy o8 (Personal Chemistry Emrys Initiator)™ ZE: SE)u}
o] A (Opt imizer ) ™& A}-&-3}o] —’FEBOPMOU% oL T Wael ¥y R A HE Fy(dynamic field
tuning) S AFEsH=Tl, olAE o Aledrt. 40T WA 250Ce 2=7F 24" 5 S,
o] 20 bar9] ¢tEle] =gst = 9t}
AAd 1

MEK A& (MEK &4 7#A)

[oX

=5 Al A “?i%, ?“éﬁ_o—i GAste A7 SAWelA MEKIS &4 #4498 FEdomA ARgsidlaL, 7]
Al

NA2A o], Zeol(£.Col NN AAH A2 GST-ERKIS AF-&8le] 50 nM ATPS] EAjato] 308 &< 474
T8I, 714de] Qlaksli= AJ2nbo] 2.(Cisbio)e] HIRF Aleks Algate] HAEsta AZ3sqtt. o3
2y @A (XL665)°l FEE F-GST A H F2ZF-AH ol Ee] HFE F-3E~% (Thr202/Tyr204)

A2 FE. olAES A7 4 pg/ul H 0.84 pg/mle] HF FEE ARESIGY. Y] F-EAXE A

=

W
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[0252]

[0253]

[0254]

[0255]
[0256]
[0257]

[0258]

[0259]

[0260]

[0261]
[0262]
[0263]
[0264]
[0265]

[0266]

[0267]

[0268]

[0269]

[0270]
[0271]
[0272]

[0273]

ZIHSd 10-2011-0028376

Thr202 2 Tyr204°A] o]% <QlAtste ERK1S AAsth. A7) 27FA] A B57F ERK1e] 2js = F 5 (
Aol QIAEEE ), 340 mmolAe] 7] Fo]l AHEHO|ECA URIFAHOR oA
dojupa,  <lgkst 71He] AR HlEEtE  ¥Fo] WEHT. gF2 HeEld(multivell) o
HEsd .

S NSO B ANF Fol AR FFAN AARAT, B AN AF DISO FEE 1%9

ol r_>rL _llN
ﬁ

[Cso2 HZETL 50% dAE EAsts, oA e T2z HAdHT. 10y a2 XLfit 2ZEQ o] 97]4
(M4 2.0.5)=2 AL
Ao 59 #A| shtES AAle] 1o ZJAlE HAAA 0.1 pM v ¥ke] 1G5 s YERNSITE.

Al 2
bRaf A4 (MEK &/d3} 34)
L% AEeA e, FdH R 2445 bRaf EAWOIAE T4 B4 THALEA ARSI

71A=A o], FlololA AAME AZF GST-MEK1S AFE3le] 200 pM ATPS] EA3lol| 30% B¢t ARS 433}
Atk 719 QikshE Alznpe]l 2o HIRF AloFS AR&3le] AEeta ARG, oA EL gEIIA b
(XL665)°] H3d F-GST A 2L FEF-AHH)EC HIgW F-FAF (Ser217/Ser221) MEK &A=
TFAREG., A7 F-Z AT FAE Ser2l7 L Ser22104 o]F AAFstE ALY Ser2170A4 @ Q1A MEKE
7} MEKoll A== A5 (5, 7180 1Aksls = 49), 340 nmol| A 2] of7] &
ool oy o] dojupa, 14ks}t v]d o] A wlEstE FFel W
=

of A7kek3lar, & AAlAM e HF DNSO == 1% 3.

0
[Coo T2 50% AAE Edste, FoX stES w22 gy, 10 a2 XLfit X E 7]

A375 QIZE ol ZAF (ATCC)
A7) 274 AEF ET) 37T 5% C0, 7Fs AFHlolHolA 10% FCS7F X9 DMEM/F12 (1:1) ®jx (fd=
(Gibco)) ol Al F-A 53T,

il

0.83% DMSO & U3t 5% 3}
2(CellTiter-Glo) A< (Z=H|7}
ZoFol wle (g, o]& A& A Fo
k<l

Z 9649 Z#olEd 2,000/ ME/AZ HESkaL, 24417 Fofl o] A
EEANAT. AEE 7277 9 AFZA 7, TY Fe] AdEolE
(Promega))< Z+ Ao H7Iekth. oS AEE
A o vlEgh sty HEld AR HAEY & Je LY ASE A
ECspe tl&we] 50% A5 B4dste, Tolz g8 =2 HoHArk. G a2 XLfit AZESo #7]X
(WA 2.0.5% AxgC

A3
Sk

i PL
o
als mlo

I

B AAAA, Al 5] FA SHES 7] 27HA AlES ESelA 0.5 p) vIRES] ECsps WERA

A 4
EAF-ERK A ZE-71A19 AA

sthEs 7] AxFE AFEE AlE-7] 9] EAE-ERK ELISAZ AJdskqit:

_34_



[0274]

[0275]

[0276]

[0277]

[0278]

[0279]
[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]
[0287]

ZIHSd 10-2011-0028376

A375 QIZE ok EAF (ATCC)
A7) 27FA AEF BT} 37T 5% (0, 715 Aol 10% FCS7F =¥ DMEM/F12 (1:1) viA] (=)l

A A skl

AZE 969 ZelolEel 2,0007] ME/AZ HFslar, 2447 Fo o] AES 0.83% DNSO % B} R A R
Feol =SART. AEE 2/ Eo 2423 8 AL, 2ELHEEE (HF 2%)2 1BAA HEeR
R 4

S8tk TBST-3% BSAR Hdhet & uA® AEES 13 ¢A (E7 25 §-T2% ERK)Q} 7wk
TollA AFHol sy, ANES ZaIF aevtol= (DNA &4 98)¢ 37 clFuo|dsta, &3 oar}
ZF0](Alexa Fluor) 488 9% (Eu&Fg T2B Z(Molecular probes))ol H3ts 34 E77] 22} FAE ALL5Ho
Mol pERK HES S5, FFe ofFwl o ~ZF=Z 2 (Acumen Explorer) (TTP E|=L(TTP Labtech)),
o] A-271d nfo] AR EYE MEAZVIZ B8R, LA ZF0] 488 AFTE Pl AT (AE ol H]
shell il ®3}ssict.

ECso 7142 Hdl wkg Alole Ao ddsls A%
e XLfit AZE S H71% (HA 2.0.5)2 AL,

B AARoA, AN 59 TA FHFEES HCTIL6 AEFNA 0.5 uM 1wk EChs vrebict.

mlm
O_u
olr
ﬁ_/

, 7oA FgtEe s=® AHoHT.  ECsy

2-4-Ee]v g dehd-s Dol
U A G 10 (3-EFLEA-YER-HYI)-Egvadsd

F
o5
4-Z22-2-ZFQ2-1-UEZ-HlAl (97.2 g, 0.55 mol)S A (208 nl) o f3)sta, IAAHEC A
(306 g, 2.78 mol)E H7IeIY. ol23S AV E3Eol 208 F HEHS Fof Pd(PPhy)y (16.2 g, 14
mol)E FH7FetaL, A7) EFES of23Y A& f5skel 150ToA 1Az BQF 7FEekitt.  o]ojA], o=
o] =HE ¥W&E(balloon)S F&slar, A7) TIES 150TA 60417 O 7FE8ket. Wz 3, Ay &
FES Et02 At 4 em AE7F HEE B3 st BH AolAE FUHY Et 0= AlFHsta, T3 H
7] FFES AFTE sEAHY. AAHE ZFES ZHU4 ZERvEIY (Si0, €59 98:1:1 =

T

BCICL L0 R AAS] 94 edzAe] wAl HE 76.7 ¢ D EF EFE 2AEL F5IAG. A
7] B RHBS G5l ¥FA7 Fol R (10T, 6 mba) AN EA SHTE 7.2 ¢ /b2 FEe
(AAHo=Z 83.9 g, 71%).

"H NMR (DMSO-dg) 0.30
(9H, s), 7.56 (1H, d, ] = 8.02 Hz), 7.67 (1H, dd, = 11.49, 1.14 Hz), 8.10 (1H, t, ] = 7.66 Hz).

A, B 20 2-ER e R-4-EvEdeid-sdoly

IMS (25 nl) & 10 5%F% @24 FaHE (4.0 @9 £88E INS (250 mL) 5 (3-EFLEA4-UEZ-#HI)-E

W E AT (62.0 g, 0.29 mol)2] LMo Hr}sla, A7) WS EFELS ALZ 53] AAHT o _/ti 33] A
Ak, oloA, WHE EFES 3 bar 4 st A2oA 4A]7F Fob aElgiTh. o]oj A, =3
S Aa2 A A (purging) 3 Foll oE ofAlHOlE MH NG ARgsle] Aefo]E(Celite)® JHE =3l
Astt. oAAE este] FHEAAAN BA FFES W A 2d2A 53T (53.0 g, AHFA).

o[o
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[0288]
[0289]

[0290]

[0291]

[0292]

[0293]

[0294]
[0295]

[0296]
[0297]

[0298]
[0299]

[0300]
[0301]

ZIHSd 10-2011-0028376

1H NMR (CDCl3, 400 MHz)
7.16-7.09 (1H, m), 7.10 (1H, d, J = 7.75 Hz), 6.81 (1H, t, J = 8.16 Hz), 3.78 (2H, s), 0.26 (9H,

s).

WY B, 2-ZFQR4-Evddeid-sdo}ql

= THF (750 nL) & 4-BE2R-2-ZFZ-vdolyl (114 g, 0.6 mol)e] & BEZA d7|stel] -78TIA
A F 1.6 M nBuLi & (1500 mL, 2.4 mol)S #H7letHA WF &%= -60C Mo {FA&3tt. 7]
WS SRS TMSCI (256 mL, 2.0 mol)® A7} Awahda] Uit X -60C vwtow §x&dch. A v
S E¥ES AR 7I3bel AA 0CE Zh2EA skar WY 2 M HCL (°F 1 Lol F-3uvk. 47 E3ES 108
St AdaA Rk Fol f7] & wEsta ER AT S| ebzE x3t §dow AFHste x

(NapSONAIA AFstal FFAAAM FA sheh=s W 24 e d=2A F53130H (89 g, 81%).

2-opn| e=5-Alobe-H P R e o E =

O~ "OMe

2-oln| -5-B 2 H-g g ZeAl trd o A"HZE (15.0 g, 52.1 mmol), AJ3FelA(II) (6.11 g, 52.1 mmol) &
HEZ7|~(Egad22)Ze5E(0) (3.0 g, 2.6 mmol)<S DMF (50 mL) Fol dgsta, @r1d AdE v
F=S 242 HASRT. A7) e EFES 120TolA 302 FoF 7193 Fo 1Fstl FHART. A
H AHFES 129 & (100 nL)E AsbA g (trituration)st, JAES Ao 3] A5 TA 3FE
He A uA =AM FEIAT (12.0 g, 98%).

to oX F}OK' N

'H NMR
(d¢-DMSO, 400MHz) 8.11 (1H, s), 7.62 (2H, br s), 7.52 (1H, s), 3.89 (3H, s), 3.85 (3H, s).

2-B 2 W-5-Alol - g ZEAF T)dE o AH|E

MeO.__O
Br

BESFAA (20 nl, 48%) F 2-oln]=-5-Alol-H Y ZEAF tuE o ~HZ (11.6 g, 49.5 mmol)e] &HAEHH
o 0CelA otAANIEF & (55 mmol, 11 mL, 5 M)—°a HA7rekdnt. A7) vk EFES 0TolA 307 <
astdch. BEEE(D) (7.1 g, 49.5 mmol)E BE3FA T 49 (10 mL, 48%)2=A H7lslal, A
7] 9 BFES 0T 108 FQF wuksk o 65Tl A 1A17F B¢t 7} sholth. A7) vk E3ES A
°oF WZAAA = (50 mL)E s]Asta, AdE EFES oY obAHCIE (3X20 nL)&2 FE339. 74 3
B2 o7t mRkg 2-olui-5-Alol-H P 2@ Oud o AHE (7.1 g)& 3FEdh. e {7 28
%o

S A4 (20 mL)E AFHT AF (MgS0)A71a JAFslel] sFAIAL. AAE FFEZ ZY4 A=Z2vED
g1 (Si0,, AZFZIA T 0%—50% <E oA EHOIE FH)E A5t #A| 31EES 2 1
Atk (1.0 g, 7%).

"H NMR (CDCl;,
400MHz) 8.43 (1H, s), 8.19 (1H, s), 4.04 (3H, s), 4.00 (3H, s).

-Alo}e-5-(2-EF 0 R-4-EgWddeld s dolu| m)-H | T tWE o AH| =
MeO OH F
NC i/‘lsi/
0] OMe
2-B B2 R-5-Aol-gH A tue o AHZ (620 mg, 2.1 mmol), 2-ZFQ2-4-EgivaAdaid-wdo}yl
(419 mg, 2.3 mmol), 4,5-H]A=(YALEAIE)-9,9-t)wed Al (62 mg, 0.10 mmol), <IAHZHE (486 mg,
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[0302]
[0303]

[0304]
[0305]

[0306]
[0307]

[0308]
[0309]

[0310]
[0311]

[0312]
[0313]

ZIHSd 10-2011-0028376

2.30 mmol) B! EZ]A(vidld ] dlopbAlE) v 2 ek (0) (29 mg, 0.05 mmol)S T4 (20 mL) ol fEstar, A
e EFES ol=ow HASNY. AU wke %%‘%% ?}%6}01] 16413 &9t Aty 47 whees
E3h 74 AstdEE & (20 mb) H7FE AIA7IAL, AE ETRES olE okAHClE (3X20 ml) & FET}
Ak FE {7 EEES A5 (20 mb) = A 5] 7d§_ (MgSO) A 71aL Zgstell s5ARG. A A7z

o

2 Fial aRvtEaHT (Si0, AEEIAN F 0%—40% o9 oREHCIE Fu)E At EA| 3HEE
A aA2A F53%0T (0.5 g, 60%).
LCMS
(%% B): Ry =4.74 min, M+H " = 401.
6-(2-FF @ w-4-Eelu DA ghd o doln] 1)~ 1-8 42, 3-T] 8 ER-1H-0] £l E-5-7h2 B A4k v o 2w =

MeO

o
WoF
N
si”
ah
N
H o

HES (15 mL) 2 DCM (2 mL) F 2-Alofw-5-(2-ZF e 24-Egvgdgd ddoln ) -glg Z&al tlvg o
a:ci (300 mg, 0.75 mmol)¢] &M 0ClA A7t (1 g) D A3FFLE(I]) SF3E (357 mg, 1.50 mmo

S A7E S FASEAVER (285 mg, 7.50 mmol)S H7Melt.  FASEAUEFS HUbske Ft
‘ﬂr%k/] W3 (ef fervescence) 7} #EEALL, F7] W& E”‘"C’] ATk A7) vbs E3HES 0TolA 1A

”l%

fijo

[e] gui
Fob wwaglh. 7] wSES clushn ojag gl FRAAN AFES FEHYL, oAow Fo4
ARuEIYRS (Si0, DM F 0%—20% HEs F9)E 4 ]O}O% BA SEES AN IAZA FEIA
(138 mg, 49%).
LCMS

(3% B): Ry =4.18 min, 2M+H" = 745 (100%), M+H" = 373 (25%).

6-(2-FF 2 2-4-2 2 E-F do] e )-1-5 -2, 3-1] 3| = 2-11-0] 2R E-5-7 25244 WY o ~H 2

MeOi ;

DCM (5 mL) & 6-(2-ZF e 24-Egudaatd-#doln]x)-1-2 4-2 3-1] 5| =& -11-0] A E-5-7} 2B 24 1)
g o ~HEZE (284 mg, 0.76 mmol)e] &M 0ColA DM (1.5 mL) 3 I3t 0= (246 mg, 1.52 mmol)9 &
NS Hrlelgry, A7) WhS ZIEES 0ToA 4A 7 B9 wwkEleith. A7) WESES E (10 nl) 7R A
AAZ Fo X3 44 ELFAMUESR £9 (10 mL) o2 45T, AAE EFES odlE ofMEoE (3X
20 nL) 2 FZ&sgth. g3 67 BEES 958 (20 mb)E A"t A% (MgSO) A 7). RF-slol] s=A AT,
AXRE JAFEZ Z94 a=vETd9 (Si0,, DM F 0%—>7% HWE-eS Fa)E AAste] A4 IS 2
TAZA FEIUTE (220 mg, 68%).

¢

LCMS ('8 B): Ry =
3.65 min, 2M+H" = 853.

6-(2-ZF22-4-8 2 =~ do}n| )-1-5 -2, 3-1] 3| E 2-1H-0] 2 E-5-7} 2 5214

HO._.O
W
|
N
H o

IMS (7 mL) % 6-(2-ZF22-4-2 9 =-Hdolr] x)-1-24-2 3-T] 3| =& -1H-0]| 281 E-5-7} 2 E A A wE o~
B2 (220 mg, 0.52 mmol)2] @ Mo A UER 89 (1.3 nL, 1 M, 1.30 mmol)& H7}3Fich. A7) uk
S EFES 60ToAA 3AZE St 7FEerlar, o] Fetel AL SaEAT. A7) v EFES WISl F
FZAAA INSE AAsIL, AdE &9 fr*é Aak (1 M) H7F= pH oF 52 A Este] A& A=A 3t

_37_



[0314]

[0315]

[0316]
[0317]

[0318]
[0319]

[0320]
[0321]

[0322]

ZIWE5| 10-2011-0028376
Art. AAEE ool ola] +UakL 45Tl ATl AXAAN ¥A PR 2 wARN FSaAT
(250 mg, >100%).

LCMS (38 B): Ry =3.07 min, M+MeCN+H " =454,

6-(2-F 79 2-4-9 0 - dov] 1o )-1-§ -2, 3-T] 8] = R 10| QI E-5-7h2 HAAL (2-9]d SA] -0 A )-o}v]

6-(2-FEF2L2-4-2 2 E-Hdoln| )-1-24-2 3-T] 3| =2 -1l-0] 2 U E-5-7F 25 A 2F (209 mg, 0.52 mmol), O-
(2-B1d & A]-d")-3| == ol7l (58 mg, 0.56 mmol), HOBt (77 mg, 0.56 mmol), EDCI 3|=2FZglo]= (109
mg, 0.56 mmol) 2 DIPEA (96 w0, 0.56 mmol)Z DMF (10 mL) o &alstHtt. A7) ¥bS Z3ES 2204
16417 FoF mukelk Sof [Fste] FHAHU. AAE FFES o€ ofMEHCIE (10 L) Foll &35t 44

F &9 (10 nL) o2 AFst, 4 BIES dE olAHo]ER 23] F& (2X10 nL)3F o},
et 7] HEES 95 (20 nb)E AFH3E 1z (MgS0)A71AL ZF8el wFA A, AhE IFER
F AznfEaY s (Si0,, DM F 0%—10% HES Fu)E AAste 3A JFES 44 aA2ZA F53AT
(100 mg, 40%).

LCMS ('8 B): Ry = 3.32 min, 2M+H"
=995.

AA e 5 6-(2-ZEF Q2 2-4-8 0 T-Hldolu| )-1-24-2 3-T] 5| = 2-1H-0] 2 E-5-7t 2 E A (2-3]| =EA]-9
EA])-oln =

H
HO N o
N\©\
|
N
H o
HekE (7 ml) F 6-(2-FFL2L2-4-2 2=~ dolr]| )-1-84-2, 3-T] 35| =2 -1H-0] &9 E-5
L A]-o| EA])-oln] = (100 mg, 0.20 mmol)e] &olo] &dAF (1 mL, 1 M, 1 mmol)S H7}stgtt.

b7] Rkg EF
B A2dA 308 b wnbsklek. A7) wke ERES sl sFA7IA, Y IRes a2 o4
obrElelEr dstA sttt =S ol o8 skl A sFES E2 HolAM nARA F55

oo} (58 mg, 61%).

LCMS (34 A): Rp=7.64,
M+H' =472. "HNMR (DMSO-d) 11.89 (1 H, s), 9.00 (1 H, 5), 8.68 (1 H, s), 7.68-7.62 (2 H,
m), 7.49-7.45 (1 H, m), 7.24 (1 H, ), 7.17 (1 H, t, J = 8.63 Hz), 4.69 (1 H, 5), 4.28 (2 H, s),
3.89 (2 H, t,]=4.82 Hz),3.58 (2 H, t, ] = 4.73 Hz).
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