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[0001] AR W JE T AL AR 258U, & bR B SRAT AR W S AR e VR T P IV R A

BRREAR

[0002]  FlE S FAEM R RN &, LARaf—1 Jy #8 fi BoRg VA 7 350152 B AT % 1 AT
ANT] o BT Raf— LB/ 15 5 W B 1 18 55 DA S VT 2 2 2R i i 2 AR 2R I 2 18 45 07 1 9 L 22
YEH, HAE MR ¥R 7 7 H 78 R ¥ B2 A, PARaf-1 Y8R ¥ T i 78 © & AR Im PR AT HA A1
ASFENIE RIS B A 5 IF B -S4 g A7 77 1A b B 5 1 HoRr S MRS s 1, R BB A
Raf—1 48 UIRVGE ST A HH 24 K I B R S B 72 3R B0, 76 K80 70 B i b 47 /£ i Ras /Raf /
MEK/ERK{Z 518 % , B %5 A T4 Ras/Raf /MEK/ERK(E 5 5% S E EE B 9T , LARaf—1 A %E s i
JEIGIT RIS IR RE A Ilm R A3 N e RV T, A BL TR IR ie iRt E 2 K F B S
Fiiko

[0003]  ZEFidEJE (Sorafenib,BAY43-9006) /& 55— ANl i s R I8 A Ra £ 4011 751 o e PR BT
TRE T , 78 Med 40 MO PR LA A Ras TR ARG it Jed 1) S PR AL A by, R AR JE B8 Y2 225 41
Raf—1FIB-Raf [ 3% o #E— i 7R B, Ehr AR e ol DL TR T IR i) (renal cell
carcinoma,RCC) DL & JE K PERTIE (hepatocellular carcinoma,HCC) o AT , A7 AE JE H44k
B 200 T R R U H o2 M B-Raf RAZ (R I R S I I IR VA T R A 2 R
TR P AR AE N — Bt F PR R Ra £ — LG RS T A, A HOR RAZ I B-Raf ANBE 78 77
FRH AR L N 2 A KK (vascularendothelial growth factor,VEGF) R/ AT
KK F (platelet derived growth factor,PDGF) Sz4A it H A = 401 i % N o

ZAAR
[0004]  AKIHAF T —FhE B EATHEY L, HEg R M.
Tm\'\ “‘.“.,,.-\w
* N ....
[0005] \“w M

HorP i RiGRaWRaRa % [ RT3 FI Hy CH3 B -COOCHs o HE— 253, Ry JRa % H 07 1935 H H
B CHs , R Ra#% H BHAZ ¥ e B HEL-COOCHs o 4% K BIE ¥ S BT ik B B RAT A AT 252 Em]
P2 1) SRBUE R
[0006] gDl , — S LI 7 S Bk 5 AR AT
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— /AR o s
RY-2001 S A » pos, Ton)
S HN N/ N - _—
364[M+H]
LC-MS(ESI
HiGOOC
™0 P
RY-2002 Vs W (S SR s
= M= N m/z: 422
Ly
[M+H]
LC-MS(ESI
CH, .
o 3 0 , DOS,
RY-2003 a >__N:N/<}—( — pos, lon)
Nzt HN_<\\ p/ =N m/z:
378[M+H]
H,CO0C  CH LC-MS(ESI
3 A8 P
[0007] o : ,Q/M‘? 2 ~ | ,pos, ion)
RY-2004 N SN \N_/m%N/ =
" COOC: N/ N | m/z: 494
3
[M+H]
LC-MS(ESI
H,COOC,  CH g ; S.( ST
RY-2005 NQ*NT'N/{\O'\) ”;ﬁ N + DO8; 101)
et N P fe
HC00C  GHy AN m/z:
508[M+H]
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o =W e
RY-2006 N oA A" | opos ion)
‘ ‘ pe= HN N e
HLca0E NN m/z:
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LC-MS(ESI
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[0010]  HARERTTIEN:
[0011] 1) A&EMEE R AW 54- (L FE ) WM B2 K AGE 6 RN A K
N- (4= (B ) ZR3E) —5-TH JE kIR -2 Bk i (b 593) 5
[0012]  2) fAW37EPd-CHEALFIE M AE R R A0 Ji e B, 48 i e i 43 B AR
5 HE-N- (4- (L HE L) FR L) Wl —2- FR B i (b & 414)
[0013]  3) fA W4 5NaNO2/HC L J B2 fill 45 B 28 #h6— ((4- (LR EI) R0 2L L)
MR -2- 23 (L E5)
[0014]  4) ZER ISR 1F T , AL B W55 -5 A ML SEHRAL A B & 1S I & T
[0015]  Hr— Db, Frid B3R 1) (¥ R AR N & 0~10C, flLik3~5C.
[0016] i — b, Frik P 3R 2) hAE 3l s B I R AR LR R OB : FEE=1:1,
LRI KR =41,k R OB FlE=1:1,
[0017]  @E—2Dh, Brik D BRA) B RAT DUAS B IR A » ik B, T 4, DI e R R
[0018] A& J3— B KA H T Bk # BT EM K E 9 Ra O 51347 25 ¥ F
R, ERaf B HIH] A S RERE T DA B 60 2008 FE e S 1 o« Pk 1 s A /N 20 e
HO B RS ORI B Ve 45 1 EL s  Fe i e U0 S0 | LI B B0 AR e i 4R A
A B EA) R A
[0019] A WAL A MR 385t 410 1075 e AR X A [ i 200 L PO A 47 00 35 P A R 36 491 8
AT PRGN A FT R R A A WD 25 PR 2 30 S 30 Hr ol JEAT 1 AR 70 85 2 40 e A T 110 100 o 35 P 5
5%, R
[0020]  7E96FLAR AT , 2L A A T 1E EDMSOH , Fi Bl ik JE A 12. 8mg/m1 (VAR , S8
JE I B THO-OADCHE FR R o, T B 28V O 1280 /m 1 B A A7V, T DA VAU 15 5% JE A e 3] 52
36 P 75 M P S R 2 K R BT 0 128.64.32.16.8.4.2.1.0.5.0.25.0.125ug/
ml, FELIANIRFERE BE A I, 2 B IR 25 M L00UL T-96 LR , A — 29 R S I E =
Y0 VAT o R 45 K% 0 AT B FRAERRH3 TR IN B R 32 0h , 37 C R 55— JA Ja W 2852 i Ak & W xt
CERL A RO T O B A B W B, He i RY-2004~RY-2007 S I A7 B ¥ B /N T 10uM.,
[0021] AR EBHBTIR B 25 %7 bl $E52 1 Sh R AR A R AL S W A HLER R L3 . 25 2% B A]
P2 TR R BRI B SR A4S A IR IR T, TTHLER #h , Sk B 6 , SR IR &, B IR 28, BRI
R AR E, WL R, SR Eh , ok IR & WA TR £h AT IR 51, BR IR £R , TN —

5
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Mg £k s BUE 5 E SO BTt s i) oAt 7k s A ik ok R BX B  HAh 2455 BT
2RSS, C TR B R, PUR MR E, R A 2R &, R &, R IR &, AR £h
BER L, T IR L AN IR £, R IR R £, PRGN IR B, A AT BRI £, T TR R IR £, &
WAMREh , IR &, T M IR L, I PENE IR Sh, H VBRI &6, A &) WE IR 2k, P IRIR 2k, PER #h,
R Eh , J LR &6, 2- R - TR £, FUME IS IR &L, FLER &1, HEEIR L, AR L, SF R
EEE%’E TR £R , 2- 2R PR £h , IR £h , TEPR 31 , VIR 2h , AR ARG 2, IRk, IRARIR #h , 1 I R
£, 3-IR LR EL , IR IR £R , Fr IR ER , NIR &1, B R PR &1, AR R 1, 0 R OR AR &1, 1+ —
EEE%'E IR £, S5 I 5 IE Y BB B B ) S AR S TR F AN (C1-44%
HE) AR Eh o KV T BCTHA PR B2 O™ W ] DLOE I 2R A FHAS 21 BT AR Bk (R Bl 4 R B
Tk JE RN, L, B0, 8, 88, S A b s — AR E T RN, S
B MLV B T R G FH S 5 i Ak 4, S5 SR, BRI A B IR AL, 1
R, CL-ST ALY A 55 BRI A o
[0022] A% B ik (RS L) 2 48— DB ANVE 5 7 S5 A8 K AL & VD BT T B 46
G T BB IS A HE AR T, K, AR, OB, B, —H O, LR B,
LRI T

AR
[0023] S BT :N- (4- (LI EIE) FRFL) -5 ((HENEH-4) R0 ) WK IR -2 FF Bl 1
B L-1N= (A= (LA ) FRIE) -5 R IR g -2 FF e 1) 5 1

7O
[0024] OzN/(;:& Nf/
p-

[0025]  ¥47K (40mL) \NaOH (1.13g,28.25mmol) \4- (- Z FEE L) K E a2 (2.34g,
14.13mmo1) MIAE|100mL s R, H AE 205 T P BRI KR J 23~5°CJa, Ak in
N5 HHFHER I - 2- T & (A1) (2.00g,11.39mmol) , iNFE LG , Ak S FE 1/ N, SR 5 7
FUR N IEFE2/NG] 15 )R B SR B R RV BRI 37 %6 R ER R (54 3mL) FHUK (&
20.0g) HREIVRA YD At dm A, ShiE , JE R4 ) FH 7K S TR BIRSE % , 150 o 45 e 2 €[] 44N
(A- (L) FRIE) —5-Hg 3L memg -2 BE ik (fb 5 43) ,2.89g, 77 %€83.7 % . 'H-NMR
(400MHz ,CDC13) 6:1.12 (t,6H) ,3.40 (q,4H) ,6.90 (d,2H) ,7.34(d,2H) ,7.79(d,1H) ,7.99
(d,1H) ,9.08 (s, 1H) . "*C-NMR (125MHz ,CDC13) §:12.99,46.42,111.99,115.94,117.00,
124.04,124.93,145.55,148.63,152.40,161.81.LC-MS (ESI,pos, ion)m/z: 304 [M+H] .
[0026]  1-2.5-ZHE-N- (4- (2 L) ZR L) WGisg -2 & 1) & ik

L) P ,,
(00271 HN" o G
HN-<\ JN\\
[0028]  7E100mLEAL N ZE T, IS )3 (2.89g,9.53mmol)  Z,EE (20mL) 5% Pd—-CHE
167 (0. 31g) , 8 ANHe, & s« L BEFE N5~ 64N (5 it 72 TLCBEAT BR B , BT F J FF

FINCIROER: FEE=1:1)  XNEERG, L/)ﬁ,«)ﬁ}ﬂwfﬁﬁﬁﬁ SRIGAEVKIR A H R BRI 2k
(£970.0mL) H , A 45 d b H o e, BEF FH TR T Uik 45 A A5 -Z 3 -N- (4- (24
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L) TR e -2- e (b5 4) ,1.98g, PR ET6.2% o 'H-NMR (400MHz ,CDC13) 6:1.12
(t,6H) ,3.40 (q,4H) ,6.90 (d,2H) ,7.20(d,1H) ,7.34(d,2H) ,7.44(d,1H) ,8.94 (s, 1H) .*C-
NMR (125MHz ,CDC13) 6:12.99,46.42,86.35,114.69,117.00,124.04,124.93,143.85,
145.55,155.00,161.81.LC-MS (ESI, pos, ion)m/z: 274 [M+H] .

[0029]  1-3.5- (4~ (LRI L) ZAEFF BE L) Wipg—2- 8 20 R 1 & Ak

[0031]  ZE100mLJe R 4, I AAL & ¥4 (1.98g,7.24mmo1) <37 % £L & (2.06mL,
24.63mmo1) /K (17.0mL) , i R A [ {45 i, K SRV EN 82 -5°C , i NV 14 0 4l BR B
(0.50g,7.30molmo1) F17K (3.43mL) BL I VAR - 5 , 4E R UK (Z9-5~0°C) Fheit k3
NI, PR B S AR MRS ((4- (RS L) F L B E) Wi -2- 3 b &5 95) »
BT T &R 'H-NMR (400MHz ,CDC13) §:1.12 (t,6H) ,3.40 (g,4H) ,6.90 (d,2H) ,7.20
(d,1H) ,7.34(d,2H) ,7.44 (d, 1H) ,8.94 (s, 1H) . "*C-NMR (125MHz ,CDC13) §:12.99,46.42,
86.35,114.69,117.00,124.04,124.93,143.85,145.55,155.00,161.81.LC-MS (EST, pos,
ion)m/z:321 [M+H] .

[0032]  1-4.N- (4= (2 A ) 3L -5- (e dk-4) UML) WE -2 B Il i) 5 B

[0033] NQ*N:NJD_}&?@'N//
| N

[0034]  ZE100mL e M HE T, I ANaOH (0.40g,10.00mmo1) \Na2C0s3 (0.77g,7.28mmol) 7K
(7.75mL) JMERE (6.00mmol) , P FEAT [ A4 VA AR , VK ER WA H 2 -2°C, A B B S E AL
A5 (1.91g,5.95mmol) o INEE, ¥ N/ ENaHCOs, 8 45 fe b i pH=8 , i £ S N 3~ 4 /N o f
SNIRATIN FH 37 % £h 2 (2. 35mL) AIUK (2. 35g) FL B VR S P, B K & s 66 [E] 44, fih
I8, DEUFLLK RS (B IEMpH=4~5) , TJR42 A o LA LB —7K 45 it » 19 175 3 R [ ARN- (4-
(IR 2 HE) —5- ((bwe H—4) G0 k) Wemmg—2- FR B e, 1. 77¢g, 7 2%682% o H-NMR
(400MHz ,CDC13) 6:1.12 (t,6H) ,3.40(q,4H) ,6.58 (d,1H) ,6.90(d,2H) ,7.34(d,2H) ,7.44
(d,1H) ,7.81(d,2H) ,8.63(d,2H) ,9.20 (s, 1H) ."*C-NMR (125MHz ,CDC13) §:12.99,46.42,
100.91,114.37,115.94,117,124.04,124.93,145.55,148.63,148.72,150.04,155.71,
161.81.LC-MS (ESI,pos,ion)m/z:364 [M+H] .

[0035]  Sjifafs|2 :N- (4- (2 FEE L) RIE) -5 (- FF IR Y g Sk -k e i —-4) — %M %) ik
R — 2= FF P9 i (1) 5 ol

HsCOOC

4 N

s

A
[0030] =N

[0037]  ZE100mL 2 MR, T ANaOH (0. 40g,10.00mmo1) \Na2C03 (0.77g,7.28mmol) « 7K
(7.75mL) 22— FF R FF EE FE AL e (6.00mmol) , i FRAE A AR VEfE , UK ERIR A E1 2 -2°C, L in A
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ARSI A5 (1.91g,5.95mmol) o JNEE , /> &ENaHCOs , ¥ 2 R B pH=8, $iFF X
L3~ A/ o 4 S REVRABIN B 37 %6 $h 2 (2. 35mL) FHVK (£2. 35g) LRI A, Tt K=
-t AL, g, BEUELL KBRS (EIEpH=4~5) , IR0 o A 2B K B 45 i, 134
A AN (4- (2 B JR L) -5 (2 FF IR P G 2 - Ik e 2 —4) — ZsUN J28) Wkmed —2- FR B
fi&,1.86g, F=2274% ,LC-MS (ESI,pos, ion)m/z:422[M+H] .

[0038]  SEjEf5]3 :N- (4- (2 BE 2 L) K 3E) -5 (3-F JE-MEme J-4) 50 ML) Wk ipg —2— Ff
B (1) A B

CHy

I 0
— N/ o

[0040]  7E100mL % S, M ANaOH (0.40g,10.00mmo1) \Na2C03 (0.77g,7.28mmol) 7K
(7.75mL) «3-F JEMEIE (6.00mmo 1) , 5t H1 3 [ 44 VA fif , KER A H 2 -2°C, - NN E %03k
WAL A5 (1.91g,5.95mmo) o JEE , #h 2> ENaHCOs , Y 48 S SR pH=8 , fi$ [ N3 ~4
AN o SNV FH 37 %6 SRR (2. 35mL) FIVK (£92. 35g) B VR A, it KE R
[ 44, ShiE , BEUFLLK Bei (B IEMpH=14~5) , T-IRAFHL . L 2B —/K B 45 0 , 15 5 2 (3]
PEN=- (4= (LR IE) HRFE) -5 ((3-F SE-mh e H-4) 500 30 Whimg—2- B, 1. 80g, 7=
Z80% ,LC-MS (ESI, pos,ion)m/z: 378 [M+H]

[0041] KB 1 : Raf— LIl (% 4770 13 1ok

[0042]  ADP GloAs = H i M i Ra £~ 1P 117 a1l 7% M o D3k 7 20 R i 7s o 2 P B9 1 4 72
25mM HEPES, 10mM MgCl2,0.01% Triton X-100,100ug/mL BSA,2.5mM DTT,pH=7.4 .4 %%
PP A ATP AN I A)TR & 72384 FLI 41 BAR b, AR FUR 10ul 28 5, AR /E30°C
NEE LNEE, B RL1ouL /LA 7 & ) e SRS P IINADP Gloil 5], HAE27 CHF & 404
B B, FE AR DIAR R OINAS B 7 (2001 /4L) , FRAE2T CHE & 3093 %F , & Jo 1524 bk,
Hot spo t ¥t 36t FH R DAL S 0 B F R 12 (TCs0) 5 FH 5 T8 R S BAC FEE 0HAK5 P 3 AT T
5E o

[0043] % 1% Raf— LKA 1 490 136 ke

[0044]

a5 1Cs0 (uM)
RY-2001 0.19
RY-2002 0.10
RY-2003 0.27
RY-2004 0.18
RY-2005 0.24
RY-2006 0.15
RY-2007 0.26

[0045]  PHER1AT AL, AR P KA AW H A Ral - LRGN 7S M, 7T LAE S Raf— LSRG AH
IR Y 99 HH R R 3 MRE HEAT SE IR N IR 28 B PR A
[0046]  REGM12: Cel1Titer—G Lok Jliak 2 M 47 s
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[0047] 1. ZHIJHobk:

[0048] N JmAiuikA498; N &5 Wi AN B MRHT-29 s A &5 e 40 i AR COLO-205.

[0049] 2. ZH A AR -

[0050]  UitE Ak T 48504 K B 4B IE FIVi-Ce 1l XREMMDTHESGHAT VG 4 M5 FE% 5%
SR 24 R )3 2 T Rk B, L INO0w 4 e B T 96— FL A M B AR A I I A i
F-37°C, 5% CO M B F Fa 15 37 247N

[0051] 3. k& HpabFE .

[0052]  XJi5 5 A D Ab BEAR , F ik 4t o Bk L 4 SN LOw L AH B2 1R 365 456 AR BRI 10 X 4k
EVDVEIR (B AU TR B 20uMBR 10uM) , F: AN 2R FE -3 N E AL

[0053]  2T3: Z54AL IR T2/ I , BEFL NN 500 ] F5 56 Bl Ak 1467 3] =5 15 A CTG VA WAL, A
LR R G AR 21240 %, T = EHCE 108 5 FEnvision2104 AR A %E luminescencef
.

[0054] 4 K5t

[0055]  POC (percent of control:5XHEHIH 7bk) o H A=

[0056] 1k & ¥pab TR AL/ DMSOAL 28 FLI S 2404 %100 %

[0057]  Hrp b A& Wb BEFLIGAE N 2 AL FE ALK T3 Tuminescenceff , DMSO4h R FLIF ¥ 3
{EoNEEER 6/ NDMSOLLFEFLIITS Tuminescenceft [KFIME , M FHGraphPad Prism 5.0%%
P, A AR 2R ] VR AR 22 1] SR 751 B -POC HE 2% I 11 5T Caof B

[0058]  5.5LO645 5.

[0059]  R25F ANIF] Fifvyaa 200 B P 411135 1 (TCsofED)

. ICso (uMD
Ao
A498 HT-29 COLO-205
RY-2001 <10 <10 <10
RY-2002 <10 <10 <10
RY-2003 <20 <10 <20
[0060]
RY-2004 <10 <10 <10
RY-2005 ND ND ND
RY-2006 <10 <10 <10
RY-2007 <10 <10 <10
Sorafenib 7.4 9.8 9.3

[0061]  HqR2ml 40, AR FTEE K B4k A Yo% A498 HT-29F1COLO-205 B A5 4R A M HVEPE o
EjRaf B H 1 70T DS ] A BE 68 208 I B e s S 1 R < AR /N AN i g R
TR BRI SV &5 W B v < e s O S0 LIS L B BRI AR R R AE L B
e BB R .



