[19] PEAREFEERDRSE

. [12] & BB R BIE AR B

[21] EBiFS 200580040310.5

[43]1 AFFH 2007410 A31 H

[517 Int. CL.
AOIN 43/58 (006.01 )
CO7D 487/00 (2006.01 )
AOIN 43/60 (£006.01 )
CO7D 49100 (£006.01 )
A6IK 31/50 (©006.01 )
CO7D 495/00 (£006.01 )

[11] 2F = CN 101065016 A

[51] Int. Cl. ( &E)
AGIK 31/495 (£006.01 )
CO7D 497/00 (£006.01 )
CO7D 471/00 (£006.01 )
[22] giEH 2005.9.23
[21] giEE 200580040310.5
[30] f5E4
[32]2004. 9.24 [33] US [31] 60/612,902
[32]2005. 6.20 [33] US [31] 60/692,122
[86]1 EFRERE PCT/US2005/034395 2005.9.23
[87]1 EfRA% WO02006/036883 L 2006.4.6
[85] BtANEIRMEEAH 2007.5.24
[71] mis A EAHAVAERAF
seht  BOR I EG R B
[72] #BBA Je+ %] Re«J-{iE

M- R« %3R
[74] £rREME P EEANAB(FR)GRAA
REA HEH HAR

B ZERF 8 BT BLHI-f 46 T

[54] ZR&#
B e A UK M (4,5 - b AR
[57] %

AR EA(D) K &4: K Q. Y. At
VTR, UAHENEGY. KeaW. LR
ey BTz R, RS E A, LR

& Aurora — 1, Aurora —2 F0 Aurora — 3 J¥% 5.

H
N\ N
Lo
AONTN
Q ()



200580040310. 5 R ) E ok $ 51/8%

1. X I8LsH:

X o
A N l?l
Q

Y

A3 ARFHAEAIEERMEBAXLEN W, KEHRFFLETR
2w, ¥

QR—£HHEEH Cr-Rk. CoiX. CnlfAR. AR Gk
A, BACIuBAREL Clukit. &K Cuki;

Y g XA, BX. HHARKEL, EMNEA T A fE i A — A
BA . ZAROARKERK, FABRRALEAZEINRER Ca
A, A, REA. AACLoE. BE. #ZE. -CF;. Cri i,
FAL.FE Cnirak. -CN, -OCF;, -COR,. -COOR,. -CONR;R;,.
-NR,COR,;. -SO;R,. -SO;R, #-SO;NR.Ry; EvHAN R A Ry R 23
% h A, Crlsik. G, FA. SR Creln . RFEAREF
A Cre ik, BAARARGIRARKET A A# kW ik f X-O-CH,-0-.
-O-CH,-CH,-. -O-CH,-CH;-O-. _O-CH,-CH,-CH,-t§ —#- 2 B ;

Y REH—A. A EAROARRTH 5-2 T-AERFH R,
A ERETL&EREIREAN. OFS, HE IR TF H T AER R
A BAREARKERK, FFE RN I3E A Cre bt
AE. §E. BA. G REAA. FEEA. FE G A, -CN.
-CF;. -OCF;. -COR,. -COOR.. -CONR_Ry4. -NR.CORy. NRSO:R4.
_SO;R.. -SOsR. 3-SO:NRRy, HFHA R Ry Ik 3 Hi% B A Cig
B, Cieirit. FA. FAC A, #FAIAEFTE Cre BT
K,

Y RAEA—A. B EAREARRTH 8-2 10-LHFHRK,



200580040310. 5 oA B ok FE2/8W

Pri&eRBFiEA N, O S, HZHFHHINTAELRL M —A.
AAREZABRKLERK, FRAORRELEARIEH CLeltih. R
A%, 24 Conirii. FEEA. FACakaRk, -CN. -CF;.
-OCF;. -COR.. -COOR;. -CONR(R;. -NR.COR¢. NR.SO;R¢., -SO:R..
-SO;R. #-SO:NR.R;, EFHAN RoAw Re 3R A Cra X, Cis
A, FA. FECelE. BFEAREFTA Cai;

A ZFE, BASBEEL, SMEHTALRBBE—ARENSRRE
B, FFAMBRKRELSARIRED Clai . RE. ARE Clnki.
HE.Z2X. BR Calt i, Cul X Crytiik . -CF;. Crn T
2 H k. A CLa sk, -CN. -OCF;. -COR,. -COOR,. -CONR,Ri,.
_NR,COR,. -SO;R,. -SOsR; %-SO;NRRy,, % %A RyF= Ry M 3 b
HBHE. Cabbi. Gk, F&. FACLRE., BFAKLRF
A Credti; X

ARBEAE—A. AN ZAREOA LR TN 52 6-LERFERK,
Pkt B F ik N, Ofe S, HFRFHHRIRTAMERHE—
AR EABRKREBRK, FFEAHRKRES BRI R Crebt . &A.
A CLuBix. BF. 2. £X Cakii-. Cram B R Crabtik.
CinBEii. FRE. FX CrLni & k. -CN. -CF;. -OCF;. -COR;.
_COOR;. -CONRR;. -NR,COR;. -NRSO;R;. -SO:R;. -SO:R; % -
SO,NRR;, £ +&A Rif= Rk f 2. Cia A, CieFBE.
FE. %g‘cl-s%g\ %%Eﬁ%%gcl-sﬁg; A,

ARBHE—A. B ZAREAERTH 8- 10-L_KFHRRK,
&g e B Fikh N. O A S, FHEAFE KT dER A —A. &
AREABRRARK, FEGRRAE AEIBEH Crolti. A
fRA Crod. 9. £, BX Cutki. Cuy AR Ciadui,

Copif . FE&A. Fi Cinz Ba . -CN, -CF;. -OCF;. -CORy.
-COOR;. -CONRiR;. -NRiCOR,. -NRSO:R;. -SO;Rg. -SOs;Ry & -
SO,NRR;, HFHA Ry Fe RiEiiik fhAa. Cratiik. Css 79 3N
R, FEComA. EFEARRFE o,

3



200580040310. 5 A B ok B HE3/8m

2. XI&94Lé9:

N H
N
N
T =0
A N l}l
Q,

Y

RIS ARFARRLIEFMAEABIARLENED. REWRHFLETHR
sz, L+

QA—L£AERI Crn k. Cniii. CLoRAEA, AR Crn bt
?i:m ﬁz‘iﬁ Cinz }‘fﬂgﬁhﬁﬁ Ci1z }f'uﬁt —ﬁ.gs Ciaz ifﬁi@;

Y 2% A, AARBERL, ©MNE B TAERRBE—A. B ZA
I AR BAK, Fﬁ'liéﬁﬁx'fk‘a%lig Cradnik. RE. AX Cink
A. BE. 84, CF. Cip REA. FEEA. FE G wRE. -
CN. -OCF;. -COR,. -COOR,. -CONR,R;. -NR,CORy. -SOz:R,. -
SO;R, #-SO:NR.Ry,; £+ &4 R, F= Ry, ik f A, Cradti. Css
R, %.’i:m F 3 Cis s 7 %“-%2‘53&%%5 Cl-sﬁiﬂ;

A 1-44%AN.ORSHERTHS-E T-ERFHRRK, LTV
IEik Wk — A . BAREABARERA, Bk ey IR Rk ) Cre B0
£4. BFE. BA. CloBRAA. FRA. FE CloRAE, -CN,
-CF;. -OCF3. -COR,. -COOR. -CONR.R4. -NR.COR4. NRSOzR4.
SO,R.. -SO;3;R. H-SO;NRRy, ¥, FHA RcA= RaZEsZA. Cladx
K. Coelimik. A, FECmA. 2FAREFTE CLaln s,
£

AA 1-4A% A N, OKXSHERTH 8 I1-L-RFEFRK, X7
AR WA —A . BAREABRRARRK, AL RREL A Ci-Ht
A, BE. BE. 24 CoREAE. FAE. FE G SERA. -
CN. -CF;. -OCFj3, -COR,. -COOR¢, -CONRCRy. -NR.COR;¢. NR.SO2R;.
_SO,R.. -SO;R. %-SO:NR.Ry, 3 FHA Re e R Z A Cralt
A, GeImi. F&. FHE Calti. REFAREFE Cralni;
A ZFA. BAXBEL, N4 TRAERRE AR IRKRE
B, PRk kAl Caliih. RE. A4 Cinkik. 9%, &

4



200580040310. 5 oA B ok H4/8W

A, -CF. CoBf . FA&E. FX Cnk&ix. -CN. -OCF;. -
COR,. -COOR,. -CONR,R;. -NR,COR,. -SO;R,. -SO;R, % -
SO:NRRy, E¥HANRyFe Rud 232 A Cratidh. Coe Rt A. *
A, FECemE, BFAREFECeni; XK

AEAH 144N ORXRSHERTHS-E6-TERFERK, £TA
£ A AR KRN, FFEHRARERE Ceri. 8. R4 Clnk
A EBE.£L CoRrER. FAE. FE Cuf i, -CN. -CF;.
-OCF;. -COR;. -COOR;. -CONRR;. -NRCOR;. -NRiSO;R;. -SO;R;.
-SO3R; H-SO:NRiRj, ¥ HAN RiFe RjZE I Z A . Cialti. Cie K
. FE. FRCelE., EFEAXEFE Celt X,

EA 14N EAN, OXSHERTFHS-EI0AKFERK, AT
VAR s IR AR, AT IRAREAE Cie A, &RA. &HE Cn
A, g% ZX, CoRaX. FARX. FE Comf Rk, -CN.

-CF;. -OCF;. -CORy. -COORy. -CONRR;. -NR(COR;. -NRSO:R;.
-SO;R. -SO;Ry 3-SO;:NRR;, AP+ HNRiFZRBIHZA., Clulk
A, CermEk. F. FRACeBmEA. #FEAILFEACai.

3. REBANZRI1544, AT QAZTEARXRRTE; XFY
REER. BAXFHE, eNM&pEddE—A. AAREZABRKE
B, A BRAALEY Cali, AA. &4, 5. REXRTR
£ BARARGRALESRETY R-O-CH-O-8 —#r- X H; XY ZELA
1A%BAN. OF SHERTFHS-E2ET-AERFELR; AT AR
XA, R £ IARKREARN, AIRORARXEH Ciabti.
BE. BACelmi. 24, Ce AR, REXTFEANFORT
0 S AEHREFR, FikkE E 3IARKERK, FFEHRARL A
Cietik. BE. BAC A, 22X, CuliAX,;, A AKTE
A N-BF 9 ARKFA LR, HihH 3 E3IANARRERK, ke
BRAAZEY Coli k. BF. BACeliA. X, Cuamfk.

4. REBRAZR1G400H, AFQABTFRARXRRTHE,; A+Y
RFEE. HFHEA, EoRAwsr; A7 A ZERBES E=ARKE
BARMEL, A BRAREALaRIEATE. &. R. BFX.
R, 2%, TRE. RA.

5. REAAZRK1GALEGY, AT A6 EeH2

5



200580040310. 5 A B ok B HhH/8W

1-((S)-(-)-1- K & T £ )-6-(3,4,5- = F AAF K )-1,3- = &KL 5 [4,5-b] )
%-2-8,

1-((R)-(+)-1- K & T %)-6-(3,4,5-= F R K HK)-1,3- = S5k 5+ [4,5-b] vt
%-2-5,

1-% £-6-3,4,5- = F A K 3)-1,3-= F ok 5 [4,5-b] s %-2-FR,
6-(1H-73] % -5- & )-1-((S)-(-)-1- K & T % )-1,3-= &k ok 5 [4,5-b] b % -2-
B ,

6-(3,5-= B & FoZuk-4-%)-1-((S)-(-)-1- KR K& T })-1,3- = S5k 2 I [4,5-D]
Hok-2-59 ,

3-[2- B -3-((S)-()-1-F & T 3 )-2,3- = S -1H-2k vk 5 [4,5-b] i - 5- K |-
¥ B

6-3- F & X R)-1-((S)-(-)-1-% & TH)-1,3-= sk vk 5F [4,5-b] % -2-
B,

6-(1H-7] % -2- & )-1-((S)-(-)-1- K & T % )-1,3-= Kok 5F [4,5-D] it % -2-
B,

1-3% K -6-vtm2-3- 4 -1,3-= S ok o 3 [4,5-b] ik %-2-B,

1-% 2 -6-(3,4-= F R K K)-1,3- = Aokrk 5 [4,5-b]wtz-2-W,

1-% 2 -6-(6-F A o -3-2)-1,3- = S5k 4 5 [4,5-b] hg-2-5F,

1-% £-6-G-F RAE TR ER)-1,3- = S5k 5 14,5-b] hg-2-8,

6-(3- L BL & K A )-1-F 2 -1,3- = Rk =k I [4,5-b] % -2- 9,

1-3% £ -6-2,4-= F f I K L)-1,3-= Aok ek 5 [4,5-b] it -2,

1-% & -6-Er-3- 4 -1,3-= £k 5 [4,5-b] b %-2-F,

1-% & -6-Er-2--1,3- = £k 5F [4,5-b] b %-2- W,

1-% 2 -6-(3-F E A K H)-1,3-= fokek 5 [4,5-b]t%-2-W,

3-(3-% K -2-FAK-2,3- = A-1H-sk o 5 [4,5-b] bk -5-4)- K T &,
Lotz 2 F A -6-(3,4,5- = F R K K K)-1,3-= Aok v S [4,5-b]wh%e-2-
B,

lovts-3- & T 3 -6-(3,4,5- = F R A K H)-1,3-= £-ok ok 7 [4,5-b] b %-2-
B,

1-% £-6-3,5-= F A K K)-1,3- = f-ok ek 5 [4,5-b] it 5e-2-F,
5-(3-% K -2-AK-2,3-= A-1H-sk ok £ [4,5-b] e %-5-)-2- F AR T &,
5-(3-F & -2- B AK-2,3- = K- 1H-sk & 5 [4,5-b] it % -5- 2 )-2- F EAXYT

6



200580040310. 5 A 3 ok P Fe/8m

&,
1-F K-6-(3-% F £ -4-F R A K R)-1,3-= Sisk ok 5 [4,5-b]it%-2-89,
5-(3-% B 2-FAK-2,3-= S-1H-vk ok F [4,5-b]nek-5-%)-2- B R X TR,
5-(3-% A-2-BAK-2,3- = K- 1H-sk o 3 [4,5-b|teok-5-%)-2- 7 LA K T
e,
1'(3"‘%% j'? g)'6'(394’5‘-—:— ‘? i%%g)'lﬁ'; ﬁ‘*pi 'ﬁ' [4’5'b] Ptbué'z'
B,
1'(4'5(4%2%)'6'(39495'-—:— [f' i’%i%)'lﬁ'; %*"*ff‘ [495'b] "ﬂ’a"i‘-Z-Eﬁl 3
1'(3'i%£)'6'(374)5'5— EF i‘agii&)'lﬁ'—: ﬁu%"ﬂi‘ﬁ‘ [4’5'b] "tt‘i‘-z-ﬁﬁl ’
1'(3' ‘? i‘% g)'6’(3a475'5— EF ii\ii&)-l ’3‘:‘ ﬁ‘"?li"fh 'ﬁ‘ [4’5'b] “ttvé“z'
A,
1'(3' ﬁ%g)'6'(374’5'5— EF ?l‘iﬂi;}_()-lﬁ-:— gh*"iﬁ' [4,5'b] "Hfa'i'z' <15 ’
1'(3' EF ig%g)’6'(3’4’5'5— qﬂ ig g-g)'lﬁ‘—: ﬁ‘*".’k'ﬁ' [4’5'b] v[:t"%-Z-
&,
1-3-1-4 F £ -6-3,4,5- = F &% XK )-1,3-= S ok = 5 [4,5-b] b % -2-
B,
I'X‘ﬁ' [1)3]; il,%‘;‘- E7S fi*ﬁ's'g ‘? 7%’6'(3,4,5'5— ‘? igig)"lﬁ'—: g\"k
wit 3£ [4,5-b]vhE-2-59 ,
1-25 3%-1-34-6-3,4,5- = F A A X £)-1,3- = Sk =4 5 [4,5-b| L 5-2-M,
1-%"&:\-2-5& EF %'6'(3’4’5'-—:— tf’ ig X%)'l ,3"—: gh"’h“iﬁ' [4’5'b] v[:t,"é-Z-
B ,
1-2-fR ¥ 3)-6-3,45-=F A A X R)-1,3- = A%k~ 5 [4,5-b] oo -2- 57 ,
1-(4- B K& T £ )-6-3,4,5 = F AA R R)1,3-= Rkt 5 [4,5-b] % -2-
m ?
1-G-B A T £)6-3,4,5- = F AL X R )1,3-= £ ok 5 [4,5b] % -2-
Eﬁl 2
BREHFETHRZGE.

6. RERAER 1A H, A TFHARARNGHZ
6-(1H-53) 5 -5- 5 )-1-((S)-(-)-1- K & - T £)-1,3- = £-ok v 5 [4,5-b] % -2-
& ,
6-(3,5- = T K- F "%k 4- K )-1-((S)-()-1- R K- T K)-1,3- = K-k FF
[4,5-b]tb%-2-5,




200580040310. 5 oA B ok OET/8m

3-[2- B AR-3-((S)-(-)-1-F A - T £)-2,3- = K- 1H-%k w4 5 [4,5-b] b %-5- K )-
¥, |

6-(1H-%3| %k -2- 35 )-1-((S)-(-)-1- K & - T £ )-1,3- = K-k 5 [4,5-b] st %-2-
B ,

1-F £-6-(3,4-= F EA X £)-1,3- = Kk =k 5 [4,5-b] s %-2-F,

1-% £-6-(6- F f A o2 -3-4)-1,3- = & ok vk 5 [4,5-b] b %-2-F,

1-¥ £-6-3-F &4 FAXR)-1,3- = &k = 5 [4,5-b] i %-2-8,

6-(3- T Bt A K 2 )-1-F £-1,3- = Sk & 5 [4,5-b]wik%-2-5,

1-¥ £-6-2,4-= F £ A X £)-1,3- = Rkt 5 [4,5-b] % -2-8,

1-3 2 -6-E%-2- & -1,3- = S -k ok - [4,5-b] b %-2-8,
3-(3-F A -2- R K-2,3- = A -1H-sk = 5 [4,5-b] st %-5-X)- X TR,

1'% £'6'(335'-: EF igig)'l 33':— g\'%%ﬁ' [4’5'b] V%%-Z-Eﬁ] ’

5-(3-%F £ -2-F A -2,3- = £.-1H-sk ok 5 [4,5-b] b -5- 4 )-2- F &% T #,
5-(3-F & -2- F K -2,3- = R -1H-sk 2 5 [4,5-b] b F-5-5)-2- F aRXY
AR,

1-% 5 -6-(3-5 FA-4-F AL XK)-1,3- =Skt [4,5-b]it%-2-89,
5-(3-% A -2-AAK-2,3- = A-1H-sk e [4,5-b]ekge-5-K)-2-F A X TR,
5-(3-% & -2-AAK-2,3- = &-1H-%k & 5 [4,5-b] h-5-4)-2-FAEE T B
)i

1'(3'552_%:% %)'6’(3’4,5’—:— EF igig)'lﬁ'; 5{.";]{":.15_ 'ﬁ' [4,5'b] Pttvé"z'
Eﬁ 2

1'(3'5‘4%5&)'6'(3’4’5’-—:— ‘? i%ig)'lﬁ'—: %*"f‘h'ﬁ‘ [495"b] PH.’."%-Z-EF] ’
1-G3- 7 A ¥ £)-6-(3,4,5- = F A K #)-1,3- = {5k b 5F [4,5-b] % -2-
&,

1-G- 5% £)-6-(3,4,5-= F A4 F £)-1,3-= Kok 5t [4,5-b]vit.%-2-5R,
1-G-F £ F £)-6-(3,4,5-= FRAKK)-1,3-= Kok 57[4,5-b] - 2-
B »

1-2-1- & F £-6-(3,4,5- = F AL X 34)-1,3- = &%k =4 5t [4,5-b] % -2-
B

1'3‘%’ [193] - iL 1)11‘\‘ 7S &ﬁ's'i‘ EF £’6'(32495'—:— EF igig)'lﬁ':‘ é’\."*
ot 5-[4,5-b] vt -2-5R

1-25 %-1-£-6-(3,4,5- = F R A X K)-1,3-= Rkt 5 [4,5-b] b &-2-F,

8



200580040310. 5 A B kB HE8/8m

1-2-RF £)-6-(3,4,5- = F A KX X)-1,3- = S k"2 5 [4,5-b] L %-2-8,
(- B R )6-G,4,5- = F FAF R)-1,3-= Kok 5 [4,5-D] sk -2-
&,
1-(3- R A F #£)-6-3,4,5- = F A K H)-1,3-= S ok v 5 [4,5-b] it %-2-
B,
BRAAFETHSGE.

7. B, LARFAER 1 SR FE ETHETHH
K,

8. WH EQUBMEHRNF ik, QB MRAGUBEARTHET
HES—FRANER 1 QLS DR,

9. KNI H BAMBERG TR, QEFHEGUBE E ) —H
MA)Z K 1 e9E i,

10. AT EORBERY T X, OERFHEYEBREE)
— R AN F K 1 G,

11. —FERLSH T HHTORBERGT %, QELTLAIL
HHEFAKEHE Y —FRAAZR LS.

12. RERFHEZ K 7-10 GET—FR G Tk, LPHEHTOGRRA
B% % &% Z Aurora-1. Aurora-2 # Aurora-3,

13. A BB REEN T E, QLT HRANBILDHETA K
FHEV—FHRANERLGLED.

14. ZHAR, LOAHF ETHEZHEARMY 0.5 mg-29 10 g 4
2y —#RFIER 1 HHED. |

15. RERF K 13HNE, AESTHHIRIREH,



200680040310. b ijﬁ HH :F!" F1/46 11

% 6 % 0 37 ) M skek 5E[4,5-b] k% 8

AXTIFGILIA

AWiEE K 2004 59 A 24 AR XM US #1355 60/612902 F= 2005
46 A 20 BT US ¥i55 60/692122 448 SR . X 9 & Lk ey A &
Ae b8 i 5] A AF AR L.

KO AR

AXRH AL FZ QMBI AERA G GRRY 13- 8-K4
F#[4,5-b]tt-2-80, EHA®B, KEAFE 1,6 ZRAKH-1,3- 8K
o 5-[4,5-b|wtE-2-80, RELAA%, €MEA Aurora-1. Aurora-2 Fe
Aurora-3 BEEHH A GER . ALRRFRIEFR F %, BAKHNA
#, AR EHANGRAELTRETHAE.

EPHF
EOUBARAGE SRS ERHLEAS N, ©THRARRN
%ﬁﬁ%ﬂdﬂP%ﬂﬂ%é%%ﬁﬁ~ﬁﬁ&#ﬁﬁ&ﬁ%%ﬁ%
Lo%%,%éﬁﬁ%ﬂﬂ#&%ﬁ%ﬁﬁm%lﬁ,m%#ﬁ%@
ﬁ%ﬁ%%i&#é%oi%%iﬁ%%%éﬁﬁﬁﬁﬂﬁ%#ﬁﬁ
ﬁiiﬂx%ﬁii&%&miﬁ%%ﬁﬁ%i&*ﬁﬁi%%%
A, AN EROEERE. KEMBRRA.
EOBBETARSRAL: RABBRAUBARALGRE(EOR
R MBE), Fok AR L BB AR R RAMAAG (TG LAR/
%i&ﬁ%x%ﬁ%ﬁ&ﬁ%&ﬁ%ﬁ%%%,Mﬂﬁ%mik#%
%ﬂmi%%%ﬁ.Emﬁu%%%ﬁﬁaﬁﬁﬁﬁ%ﬁ%ﬂﬁé%
AMuEE. SAEAORARSS, LELARIRALESLEMRFER
KA B R B E M IR AR AL AR, A 20 AR,
iﬁik@%@ﬂmﬂﬁﬁﬁwﬁﬁ&ﬁﬁ,%@%IEKL
ImRWthmmﬁﬁﬁ,%ﬁ%%%%%%ﬁ,%ﬁ%%&#%ﬂ
WML G AL MR, SARSSSHT A S R ABMBIRB SR
ﬁﬁ,%ﬁ%%ﬁﬁ%%@%i,i%%‘%%ﬁ%ﬁ#ﬁﬂ%%a

10



200580040310. 5 o P E2/46

BRIEEHITARGX—KERA X,

FLT-3(FMS-# 8 B R B $ 8 3) A T ARB R U R AN — AR
R, X &3 PDGFR. c-kit = c-fms. FLT-3 %5 3 & & -F 85 H ik
eiatmit kA it hmietyEil. smefFRTH L. FLT-
3 ¥ &ifid FLT-3 Beikfi®, S A5 THRLESHIIR-_Ki=hBRL
YR G BE OB MR, 3 LB BUE AR R LER -3- 3 B (PIBK) .
STAT #= RAS 2 5 4 &2,

g AR A KB F('PDGF) AR @M R B, L eIEA,
it 4 Fo G 7E I+ .36 PDGFR, T @4 K B -F L4k (c-kit)fe c-fms, X sk
GRGIER SR BRI BRBFE . SF R4 Fo 38 7H M S R AR AL W B 5%
TH X,

MBEEZARCIRFRGSEHLAKE T I LAR(CIGF-1R") 4
ot ERARE Y, RRARAAHGEDFHERN. IGF-IR XA LEZ KW
53 EA X.

c-Met AYEFF a2 KB -FHGF)# & F e A 24k, £ 5@ A5
R, S EOBRHBATBR. cMet it R RO BiEREHF S EE
HE, GQEZABILELREE. PEERIFHERBIEE.

REEmMBAEKBATFCFGRZAT AT L 0E WRKHEAR
# 2 mER A RS TR R,

wF AR ML KEF('VEGF"), AL MIRHARKEMRLS R
B, MiFsaE, QEFLEAE MG EZ L. VEGF, fitj KDR
8 &4 24k, Ak #H VEGFR-1(FIt-1). VEGFR-2(KDR). VEGFR-
3(Flt-4). Z4Reh4a %4, tie-1 A tie-2 B, LA LT A Rfrik fofm
fb ik, VEGF AR CiEX 50T XA b E 2 RA X.

BHEORABRUBFAARAFCATORARME. TEERT
it 24 FXHGRBH LA N ABER, LAR/FARTH K,
kO RARYE, TEZERA.

s 008 3R G R BB ("CDK") & £ AR/ F R B E, XA &0
ARS#Af RO A2 AYAS. 7 CDK SAFRLfE(BRA
BEAHE A ALEEFELSH—RANTFERARGIFIH K. CDKs
B HRNEA LT RENBALARNE,

R P2 RENEG("MAP" ) # 8 Z 4 A R/ G AR, LA

11
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BB F T AR RIMET AT HEHB(ERK). c-jun N-R
3% % B (JNK)#= p38 MAP #t85. p38 MAP # 5 /& tm Box) 5130 L 845 5
HMERTARABBER, RTHNEXEGXEHIHEEFRARR
#A. ERK 2R mkL k. @i dEttR—1MEX
MrzRE. IRERAALMN BT AERTGHRRAEE TR
*%

Aurora B2 2 R/ K RBME Rk, ATd L RR/F AR
B EA wNRympsE e F €£48% A (Bischoff JR, Plowman
GD: Trends Cell Biol. 1999 Nov; 9(11): 454-9 = Carmena M, Earnshaw
WC: Nat Rev Mol Cell Biol. 2003 Nov; 4(11): 842-54). Fi# Aurora %
Bag AR A MR #E G2 fo M HA B &%, Wik fmieip b ik, 3t
&5 89 Aurora ik #9371 T oA 17 AT A X A & 22 09 £ K (Katayama H,
Brinkley WR, Sen S: Cancer Metastasis Rev. 2003 Dec; 22(4): 451-64
# Harrington EA, Bebbington D, % A: Nat Med. 2004 Mar; 10(3):
262-7).

% B &) Aurora E & %) A& A [Aurora-1("A"). Aurora-2(""B"") F=
Aurora-3('CHIASER AL, LARE C-RBLEMEA, BREM
JE N-K 3% e5 M3/ 1) ¥ & #o08 B 7 % & F (Bischoff JR, Anderson L, %
A: EMBO J. 1998 Jun 1; 17(11): 3052-65 #= Giet R, Prigent C: J Cell
Sci. 1999 Nov; 112(Pt 21): 3591-601). & F = # Aurora ¥ 8 B4 LA
Aty ATP £ 4428, #W4H, AARBEERLLES, T A T AR 3 4
B A =#F Aurora 8,

Aurora-1 %45 F % 4k Fo b 44k ¥ F] B A ¥ 18] 45 F (Sugimoto K,
Urano T, % A Cell Struct Funct. 2002 Dec; 27(6): 457-67). Aurora-1
Eﬁﬁé}%{?ﬁﬁﬁﬁﬁjﬂ‘?‘Uwﬁ‘iﬁ!-iiﬁ?ﬁé%%'&éﬁﬁﬁ] , EAK
% & 44 2 B B S AF M F (Giet R, McLean D, ¥ A J Cell Biol.
2002 Feb 4; 156(3): 437-51). Aurora-1 & it B AR SR A 4 eI
A gE AR MR, RAH % ke R G AR (Giet R, Prigent C: J
Cell Sci. 1999 Nov; 112(Pt 21): 3591-601). Aurora-1 AAEGEEARBD
w4 T 20q13.2, B H# R EX L RE KN B W 3% ¢4 K 3R (Tanner
MM, Grenman S, % A: Clin Cancer Res. 2000 May; 6(5): 1833-9).
Aurora-1 #MBEH T EAKCEESFHERGRBTRNE, 8 &

12
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MEM. B . 97 £4 9.5 (Sakakura C, Hagiwara A, % A: Br J Cancer.
2001 Mar 23; 84(6): 824-31; Takahashi T, Futamura M, ¥ A Jpn J
Cancer Res. 2000 Oct; 91(10): 1007-14; Gritsko TM, Coppola D, F A_:
Clin Cancer Res. 2003 Apr; 9(4): 1420-6 = Tanaka T, Kimura M, % A.:
Cancer Res. 1999 May 1; 59(9): 2041-4).

Aurora-2 B —HEFEAFXGEE, EXTALHSAYGE
R ehEHEOAREATELAE-RERIMATERAEERY
(Ditchfield C, Johnson VL, % A.: J Cell Biol. 2003 Apr 28;161(2): 267-
80). Aurora-2 ¥BAELSA LRGN BT RIIERAY, HALER
X P22 0% B M J& 9 Duke M40 — B b 3% m(Katayama H, Ota T, % A
J Natl Cancer Inst. 1999 Jul 7; 91(13): 1160-2).

AEFHELRF, Aurora-3 B ETEAL, BEZEIRAEN
3% P &2k E R it B &k 9 (Takahashi T, Futamura M, FA:
Jpn J Cancer Res. 2000 Oct; 91(10): 1007-14), Aurora-3 ¥ &5 & /54 £
b &P &R -

AABA T CRBRAT Aurora HEH D5 TFHEBHFFA, L+
— T &) 2 BB e ek R & 38 7A 5T 47 414K A BY 8 & K (Ditchfield C,
Johnson VL,% A_: J Cell Biol. 2003 Apr 28; 161(2): 267-80; Harrington
EA, Bebbington D, % A: Nat Med. 2004 Mar; 10(3): 262-7 #= Hauf S,
Cole RW, % A_: J Cell Biol. 2003 Apr 28; 161(2): 281-94), @&
HFAEEFBETHAEA%ZE H3 L&) Serl0 Sisibin sl A X, £A
Aurora ¥ B &) T 35 ¥R,

A8 % AR,

B i+ #) %35 WO 88/03025, /£ 1988 4 S A SHAF, #HATH
AR TE M RIS =2k

RkoM & #) w5 EP 0 385 850, £ 1990 59 A 5 8AF, #HETAH
FaAChERERAT BRI R AR R L QAR RLLY
EY.

M £ A w5 EP 0785201, 1997 %7 A 23 A, #HATRA
POl & MG RS e RS B B AT A

B &+ £ ¥ 35 WO 00/50419, 2000 48 A 31 B, HETHA

13
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5% B 397 ) A AL ) G IR IR e SRR R A 3%,

B &% #) % 35 WO 03/007945, 2003 51 A 30 AAF, RAT 5
FRABIWH N .

H &% ) 93 WO 03/014377, 2003 52 A 20 BAF, HETA
FHEL AR RRRF HCV A8 F] 7 65484+,

B F+ A ¥ 35 WO 2004/043913, 2004 55 A 27 B, BRAT
ERFERAGEFARLECEHALARFRNLE.

B &£ A ¥ 35 W0/2004/085409, 2004 510 A 7 BEAF, AF T
AR B ER GRS YA,

R A
ALXPOET BN AFRFFKGTGRBIAFMNGER. K
ARG —Fr RAFT R AN TG

NN
A/[ N/:[r;?:o
Q,

Y

ESKRBHAEEFABRIALENAOY. KREDHRBFLETHERY
%, £

QA—H£HEEER -, Cloii. C.olRAX. AR Cek
£ (thioCrizalkyl) . 2R CLo R EAREE Crn i, 8A Clnki;

Y g XA, BE. FHL (indanyl) FBEE, €MNEHTRER
Wik —A. BA. EARGARRERNK, FEGRARES AR LR
Hp Cralnk. A, &L, EEXCuRrE. 5%, #4. -CF. G
AL, FARA. FAClpxak. -CN, -OCF;, -COR,. -COOR,.
-CONR,R;,. -NR,COR;. -SO;R,. -SO3;R, R -SO:NR;Ry; EdEA R,
Fr Ry a3k B A, CaliR. GeIriid. FE. FE Colmi.

RFEREFE Colnil;, AAMMAHRRELETRAESARRY REA
X,-0-CH,-0-. -O-CH,-CH;-. -O-CH,-CH,-O-. -O-CH,-CH,-CH,-#j

14
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—HEH; K

Y REH A, B ZAROALERTY 5-2 T-LERFERK,

AR RTEOBIE AN, O S, HERERTFHTUAEL
W—A . AAREABKRLERK, AFRQRALEEIRE R Ceti.
X, BE. 2A. CloREX. FRE. FX CloRAX, -CN,

-CF;. -OCF;. -COR.. -COOR.. -CONR(Ry. -NR.COR;. NRSO2Rq,
-SO;R,. -SO;R. %-SO,NRRy, HEFEHA RcAz RaEzbik A A Cia
A, CueIiEh. F£. FEACeltA. #FEIEFTE Crg BL35;
A,

Y ZEA—A. BA. ZAROALRTY 8-E 10-L-KFHRK,
e e BT g N. O S, H-KRFEEIRTRELRBE A &
AREARRARRK, FFEGRARE AL Creii. RE,
BE. 24, CoxAL. FAE. F& C wa K. -CN. -CF;.

-OCF;. -COR,. -COOR{., -CONRRt. -NR.COR;. NR.SO;R;. -SOz:R..
-SO3R. #-SO;NR.Ry, L ¥ &A R A= Ry i Z A, Catii. Css
Kk, TA. FACLRE. 2FEAREFE Cari;

AZER. RAXBELA, EMEHTRELEBE —ARENMRARER
K, FAMBRALLSAMImEY Crii. REA. A& CloE,
gE. BA. 2E Caln i, Cug EA Crasiik. -CF;. Crn SR A
S EL. A CinE R . -CN. -OCF;, -COR,. -COOR;. -CONRRy,.
_NR,COR;. -SO;R;. -SO;R, %-SO:NR Ry, ¥ HA R, F= Ru 338
#HBE. Cuatih. Gk, FH. FECu ok, RFRAREF
E Cis %E; Y

ARBH A AA ZAROARRTH 5-2 6-TLHEFFH K,
ke e BTk N, OA S, HERFARRIT AELILR—
ARSARKRERK, FEORREL HRIHELR Cishti. RA.
BACniik. BE. BA. £E CLki-. CaAR Culik,
Crn ik, Fa¥E. FX Cn wa A . -CN, -CF;. -OCF;. -COR;,

15
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_COOR;. -CONRR;. -NRCOR;. -NRSO;R;. -SO;R;. -SO;R; % -
SO:NRR;, AFHAN Rife Rjisit hA. Cradtik. Coe i,
%);g\ F A Cietrik. #—%%3&%&%.{& CI-G%E; A,

AREA—A. A ZAREAERTY 8- 1-L=KFH LK,
R RRTHA N, OF S, AR KT AERRB A A
KREABRKEARK, MEGRKREL IR H Cue iR, RE.

-ﬁg Ciaz %ih lﬁ‘iﬂ fé£~ ﬁg Ci4 %g‘ Cia E’bi% Cig ﬁu;_‘ix\

Cinia ik, A, FE Cipkak. -CN, -CF;. -OCF;, -CORy.
-COORy. -CONRR;. -NRCOR;. -NR;SO:R;. -SO;Rk. -SOsRy -
SO,NR(R;, EFHAN ReAe Rt h A, Cradnik. CogFRITHR,
Fh, FRACuelnh. BFRAREFTE Colni,

XM A A2 ey KiIp A, 800, REOHK
B Aurora RAMH XA . Bk, KRELALFEXDUEHEH
WEEMADTAGRAE, SN, FH Auwrora FHRATH, LAR
4 A Aurora 4 7] 69 B &

ALREFEEBLHDTAIL FHAARINEY —HFH XD
2% R4 &G BB BIHSEEM G G k.

AEREF R ALAXNDUASUGHHEEY.

AEPEFEXORSHEHZHHH AL, ARXDLEHEF
AR FESFERBENRALARARERRGEZHFTHGRAE, L4575
W, EHEATEFE Aurora EWA X GRAFER. LARBEN
H¥smey AR,

AEREFTEXDULOHHEHNZBERATFRNMZORBET N
#, FH3%, REBFEXONS A TH4H Aurora 1. Aurora 2
Fa/2%, Aurora 3 & M6 R E.

KRt M
AXRFAHAX TG

16
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gt
L
Q,

Y

A RFAMBIEEFABXILEN Y. ROWRBEFLETESH
#, X

QR-FHERR Co-Bh A, CLoREA. CoiR. AK CL i
.;i_h ﬁz% Ciaz %E‘iﬁi Cin2 %é&\ —ﬁ.i Ci1z ﬁﬂi&;

Y AXRE, RA, FHEARKEEL, SMNEHTAERBM—A.
A ZAROABRKERNK, FROBRRESAE LY Clu R
A, A &R REACrelti. BE. B2X. -CF. CipkiR.
FEE.FR CLuBRALE. -CN. -OCF;. -COR,. -COOR,. -CONR,R;.
-NR,COR;. -SO;R,. -SO;R, #-SO,NR,R,; HPHA R, # R, I 3 3
A A Calt, Gednik., FR, FERColudk, 2FRREF
E Cie i, MAMAGBRARKELETASERTY RE f X-0-CH,-0-.
-O-CH,-CH;-. -O-CH,-CH;-O-, -O-CH,-CH,-CH,-#4 —#- % H; &

YREA—A B ZAROARRTY S-2 T-AERFERRK,
PR T4 Bt A N. OfS, HERLRTFRTAMER
B AR EANABRKRERRK, TEGRREE TR H Crebuik.
A, BE. BA. CpkrEX. FEA. FRA Cnitfi, -CN,
-CF;. -OCF;. -COR,. -COOR.. -CONR(R;. -NR.COR;. NR.SOzR4.
-SO;R.. -SO;R. H-SO,NRRy, HPEAN RoAo Ry 53k A Cig
A, Coe b, FE. FECelmik, BFEAIREFTE Coln X,
&,

Y REH A B ZARGARRTH 8-£ 10-L_KFHFHK,
PR RRTHRAN, OF S, H-RFFLERTUERBB—A. #A
MREANABREBRNK, FAGBRAREALS AL A Cebiik. RE.
HE. BX, Colw&Rx., F84. FX Cpaik. -CN. -CF;,

17
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-OCF;. ~-COR.,. -COOR;. -CONR(R;. -NR.COR;. NR.SO;R;. -SO;R..
-SO;3R. K-SO:NR.R;, HFHA RoFe Re bR A, Crati. Cis
A, FE. FACER, 2FEAREFECLRE;

A RER. BEARBEREL, eNEATRERBBE—ANREASARKRE
BAR, FFAMBRAREALS AR IR Cralnh. BREA. RE C i,
HE. BA. BRACL A, CLa AR Calr X, -CFs. Crp itk
ZHE. FA CLnmi K. -CN., -OCF;., -COR,. -COOR;. -CONRRy,.
_NR,COR;. -SO;R,. -SOsR, %-SO:NR,Ry, 3% %A R, Ry ik
HAE. Crulb, CeIRmA., Fh. FRColE. 2FEREF
A Creb;

AREHE—A. A ZARGALRTH 52 -LERFEERK,
Frid e BTk i N, Ofe S, 5 HRIKTAERBH—
AREABRKARK, FFEORAREL AMmIiLH CoatBi. RE.
FACLnBit. BF. £4A. 2R Cabii-. CualAd G,
Cinia . FEA. FA CLokak. -CN, -CF;, -OCF;., -COR;.
_COOR;. -CONR{R;. -NRiCOR;. -NR;SO:R;. -SO:R;. -SO;R; K, -
SO:NRR;, £ ¥HA RiAe R; 3k 3 3% B 2. Ciadt . CigRbL.
Fh. ZE el BFAREFACelmE; R

ARZBHE A, BA ZARTARERTHY 8- 10-TLoRKFEHEHK,
ke BTk A N. O S, HHiZ KT MERE—A. AL
FEARKEARK, FEGBRKALSAMINEH Ce KA. XK.

EEA Cinli, BE. 2E. BECuiA. Cukflk CuknX,

Cini k. TEA. F& CLnkAX. -CN, -CF;. -OCF;. -COR,
-COOR,. -CONRR;. -NRCOR,. -NRiSO:R;. -SO:Ry. -SO;Ri -
SO,NRR;, EFHA R RiEsik g & Crai. Cso E7 S -
SR, FHECrehiR. 2FARLFECetii.

S AR A ot RS — A, A S MR T & PR
FHz—:

18
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) QRCpHEARCrnki, LAR Celei, FHAMNE Calmi,
RAELERETR;

) Y AFREA, RA. BEREARGHL, ©MNEHTAERBHE—A.
AR EABRRERN, AFEGIRARKEH Cebti. M. RA.
HE. PR Csli. B2, CHACemEE; Y LYAANK
RESREYARX-O-CH-O-6§ =M AH, RY RAEF—A#&AH N
Fr SHRRFHSROAFFRLIR; Rik Y RERBRRGEL;

3) A XA, BAXBEL, eM&aTRELRRB—AXEAN Cis
LA, gE. 2R, -CF;, CismAXK. -CN, -OCF;: BRA; 5-% 6-
ARLH 144 %A N ORSHERTHEXRTELRK, LTHE
#iik Creloik. HE. R Celti. 2R, Ce RARRK;
FHNWE R DX, RS-EI0ALEF 144K HN, ORSHA
BFHRERFERRK, FTRERBE Ce k. BE. £X Cu
BiA. 2R, CsmAARK.

FAARSARYLS YRR L XSS, EF QRAETEARR

Zi: AP YRERBEAE. FAXTEEARRGEL, A+ ARR

kS EABRREARKGEL, MRABRKELA Ce iR, B

£, BACelih. B CelEL; ARARXTRAANFORT

W5 AEREELR, Ak E=A8%H Cotd. BE. £

ECk. L. Co BAAWRARIRA; AL ANKTEA N-

BFi O ARKERERKF, ALK SE=ARA Caltd. BE.

R Celnh., A, CsmBAHBRERNA.

Bkt h 2 XHEGRXOHLSY, AF Q RRFTERRL

A AP YREL, HFHA. Eoidms; AT ARFRHZES

ABRREBRKROEL, MAHRAAZIDEDTFE. . A, £T

£, 2R, RE. FARA. XK.

¥ A ik ey XS H s, 2R ERT,

1-((S)-(-)-1- K £ - T X )-6-(3,4,5- = F KA - K K)-1,3-= -k 57 [4,5-b]

k-2,

1-(R)-(+)-1-R £ - T £)-6-(3,4,5- = F A -XK)-1,3- = -5k 4 5 [4,5-b]

st -2-BR

[-% H-6-(3,4,5- = T F k- K 2 )-1,3- = £-sk & 5 [4,5-b] t ok -2- 1,

19
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6-(1H-v3] %k-5- 3 )-1-((S)-(-)-1-F X - T )-1,3- — & -2k = 5 [4,5-b] b % -2-
B ,

6-(3,5- = F A -FHok-4- K )-1-((S)-(-)-1- K X - T R )-1,3- = & -2k = 5F
[4,5-b]et-2-89,

3-[2-FAK-3-((S)-(-)-1-3F K- T £ )-2,3- = - 1H-k & 5 [4,5-b] b %-5- K ]-
¥,

6-(3-# F A -FK £)-1-((S)-(-)-1-F A - T #)-1,3- = &~k & 5 [4,5-b] b %
2-89,

6-(1H-%3] %-2- & )-1-((S)-(-)-1-F & - T ¥ )-1,3- = &K-ok = 5 [4,5-b] . % - 2-
gﬂ bl

1-F £ -6-vboz -3- & -1,3- = S ok » 5 [4,5-b] i 5e-2-87,

1-F £-6-G,4-= F AR K £)-1,3- = F okt 5 [4,5-b] b %-2-8,

1-F 2 -6-(6-F & A wboz-3- 2 )-1,3- = Sk = H[4,5-b] it %-2-87,

1-F £-6-(3- F &4 F A XK 3H)-1,3- = Sk 5 [4,5-b]uib%-2-87,

6-(3- LBL A X A )-1-3F £-1,3-= Sk 5 [4,5-b]w%-2-8,

-3 R -6-(2,4-— F & K& KX R)-1,3- = f 5k o 5 [4,5-b] b %-2-8,

1-F A -6-E%--3- X -1,3- = A5k = 5 [4,5-b] . %-2- 8,

1-3F H -6-v mr-2- 2 -1,3- = S -k ok 5 [4,5-b] b %-2-BR

1-¥ £-6-3-F £A X RX)-1,3-= Kok nd 5 [4,5-b] o %-2-8,
3-3-F £ -2-FAK-2,3- = S -1H-k 2 - [4,5-b] s %-5- 1 )- K T &R,
1"’&4"2'2'% ‘V 5'6'(3?4,5‘5— ‘f’ ig ig)'lﬁ‘—: ﬁ."’;‘k"ﬂiﬂ‘f—-[“,s-b] th’."é-z-
EF] bl

1-wibm2-3- 2 B 3L -6-(3,4,5- = F AL K H)-1,3-= S-sk = 5 [4,5-b] % -2-
&,

1-% £-6-3,5-= F & A FK1)-1,3- = &k 5 [4,5-b]b%-2-F,
5-(3-% A -2- B AK-2,3- = £~ 1 H-sk o 5 [4,5-b] i %-5- 2K )-2-F AR T &,
5-(3-% £ -2- B AK-2,3- = A -1H-2k v 5 [4,5-b] e %-5-K)-2- F AR R T
&7

1-% K -6-(3-% ¥ A -4-F £ A K H)-1,3-= &k 5 [4,5-b] sk %-2-89,
5-(3-3F & -2- A AK-2,3- = A-1H-2k ok 5 [4,5-b] b -5- 2 )-2- B A X T &,
5-(3-% £ -2- FAK-2,3-= f-1H-sk o 5 [4,5-b] b %-5-2)-2-F AL X ¥ Bt
H:&’
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1-(3- A4 & F £)-6-3,4,5- = F £ A X K)-1,3-= Kok ok 5 [4,5-b] b % -2-
A,

1"(4'5{4%%)'6'(3’495'—:— ‘? igig)'l 93'—: ﬁ‘*%ﬂ’. [495'b] vtl:.aﬁ»-Z-gﬁ] ’
1'(3'5%{.%%)'6'(39495'—:— ‘? iﬁﬂii&)-lﬁ-;ﬁ)’*'ﬁﬂ‘f‘ [495'b] "&"%'Z'Eﬂ ’
1-3-F £ ¥ £)-6-3,4,5- = F AA F K)-1,3-= Kk 5 [4,5-b] it %-2-
A,

1-3- A F £)-6-(3,4,5-= F BAFH)-1,3- = S k2 HF[4,5-b]k%-2-M,
1-G3-F £k F X£)-6-3,4,5-= F ARA X K)-1,3-= Kokt 5 [4,5-b]t%-2-
m,

1-K-1- 4 F %-6-3,4,5- = F &% K K )-1,3- = S ok =k 5 [4,5-b] % -2-
&,

1-3% 5 [1,3] = KA IR A -5- K FE-6-3,4,5- = FARXEXRE)13-Z 4%
o -[4,5-b]k-2-5,

1-2 #%-1-%-6-(3,4,5- = 7 AR K 2H)-1,3-= Kok 5 [4,5-] e %-2-W,

- wp-2- 3 F £-6-(3,4,5- = F A& A FH)-1,3- = Kok 5 [4,5-b] e %-2-
R,

1-2-§F £)-6-(3,4,5- = F RA R R)-1,3- = Kok 3£ [4,5-b]we%-2-8,
1-(4- B F £)-6-(3,4,5- = F A A F H)1,3-= Kok ok 5+ [4,5-b] % -2-
&,

1-G-f & ¥ £)-6-3,4,5-= F AKX R K)-1,3-= &5k 2 5 [4,5-b] % -2-
R

EMHENSY. RoWAdFETHRIHE.,

4 R Rk KA A

6-(1H-%3] % -5- % )-1-((S)-(-)-1-F £ - L 5% )-1,3- = KoK =2 5 [4,5-D] -2~
B,

6-(3,5- = F s - F "o -4- £ )-1-((S)-()-1-X X -T % )1,3-= £, -k v 5t
[4,5-b]rtoE-2-,

3-[2-FA-3-((S)-()-1- 3K A - T 3 )-2,3- = - 1H-sk ek 5F [4,5-b] b oe-5- K )-
F A,

6-(1H-7] % -2- 3 )-1-((S)-(-)-1- K 2 - T )-1,3- = S-ok v 5 [4,5-b] b % -2-
",
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1-F X -6-3,4-— ¥ EA K K)-1,3- = Ak 5 [4,5-b] itk -2-5,

1-5F 3K-6-(6- F f A wboz -3-K)-1,3- = A ok 51 [4,5-b]wb%-2-89,

1-F 3K-6-3-F &AL FRAXK)-1,3- = S k= 5 [4,5-b] b d-2-F,

6-(3-T B A XK K )-1-F £ -1,3-— S ok 5 [4,5-b]ok-2-5A,

1-F K-6-2,4-= F A RX X H)-1,3- = &K = 5 [4,5-b] it % -2- B

1-F £ -6-E%-2- £ -1,3- = §.-2k & 5 [4,5-b] st k-2-54,

3-(3-F A -2- A 4K-2,3-— &.-1H-%k & 5 [4,5-b]vib e -5- 2 )- K F &%,

1-F £-6-3,5- = F A A FX 14 )-1,3- = §,-sk vt 5 [4,5-b] it %-2-50,

5-(3-F X -2-8A-2,3- = f-1H-k £ 5 [4,5-b] it % -5- K )-2- F AKX T &,
5-(3-F A -2- R AK-2,3- = S.-1H-sk o 5 [4,5-b] b -5- K )-2-FREXF
B,

1-¥ £-6-3-%& ¥ 2L -4-F & E K H)-1,3- = Kok 51 [4,5-b] b %-2-80,
5-(3-F A -2-AAR-2,3- = - 1H-sk 4 5 [4,5-b| e %-5-K)-2-B A K T &,
5-(3-F £-2-AAK-2,3- = - 1H-sk 4 5 [4,5-b| i R-5-K)-2-F AEA X T
H&’

1'(3'ﬁﬁ£% E)'6‘(394)5'-—:— EF igiﬁ‘s)-lﬁ-:— %%"ﬂﬁ ﬁ' [4’5'b] "lit‘i-z-
&,

1'(3':ﬁ.% ?E‘)'6'(39435'-—:— EF i)ﬁiiﬁt)'l ,3':‘ %ﬁ.%"iﬁ‘ [4’5‘b] \’H:."é-z-ﬁﬂ ’
1-3- % & F £)-6-(3,4,5-= F AKX F £)-1,3- = S5k 5 [4,5-b] b % -2-
B

1-G-fF £)-6-(3,4,5-= F £ A X H)-1,3- = A sk 5 [4,5-b] it %-2-87,
1-(3-F A F 5)-6-(3,4,5-= ‘f’iuﬁ.kii) 1,3-= &%k = 5 [4,5-b] b - 2-
,

1-2-1-2 F £ -6-(3,4,5-= ¥ & A K £)-1,3- = &k = 5 [4,5-b] it % -2-
B

1-EHF 1,3 R FREH-5-A FR-6-3,4,5-Z FREXE)13-— AKX
vt 5-[4,5-b] it &-2-59 ,

1-2 #%-1-%-6-(3,4,5- = F &3 K 3#)-1,3-= f ok 5 [4,5-b] b %-2-50,
1-Q2-F.F £)-6-(3,4,5-= F FA X H)-1,3- = Kok 5 [4,5-b]oit %-2-87,
1-(4- R B F £)-6-(3,4,5-= F ARX XK X)-1,3-= &Kk 5 [4,5-b] % -2-
Eﬂ b

1-G-8 2 F £)-6-(3,4,5-= F A A X A)-1,3- = S sk 5 [4,5-b] b % -2-
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A,
CMYEMSY. KeMhfdiF ETHZHE,

AEPEFRARAIN DD T RAIL T LA ARTHEY—F XD
oot R 3 F B G BB E WY F k.

AE RN LA X (1) Aok fAak, JExdmip
PRI L EFHH XN, XL FHIR, R FHEELE FAH
ATAEALENHARIRARELEGHEX, UARRSHHGTH X Flesb il
RABREMNGELCRED.

AERAREBAADQIEXDRESDHENGH. R&EWF. 2444
RE"XDHSH"H, ©TUARNE G5 Z 48 BADAT B o) 5w 55 4
. dEstme AR, ZEFMH X, C AT AR CIFXH b 2d e
M Fe ettt FHAUARLE FAKRGRSD . CETUARLHEXD
A BN A Fa KW .

Lz

RE"Crn A", RELBEAIEABRKABY —FS, BF
FAHEWA, AHESZ RARRTHEEXEEAR, &, 2R T,
wR. zE. BAA. FRE. TEA. FTE. HATE RTE, KK
FRA. TA. FOR. BE. FA 224 FRRE. A ZL
+ AP+ RAF.

RE"Cre A", RELBEAIEABRRERG —HL, HI e
EEE. LA, AE. TE. KA. TEAF.

REB"ClyBEA", RELBEARIEABRKRERA Y —RY, HHE
EFRA. LR, AXATE,

REB"ZHA'ZREITABRTFRES—AN2AN.OXSHAE
BFuBRHEFARRK., REARKREATALERALETEF L., %5
Giwarkrl. —AHE. 25— FRRRA, Dokt fekiR,

AKBE"2TE Cre mA"ZHREELINABRNKLY Co ik, #IF
i A EA LA 2- Gk R A,

RE"Cop HRA", RELBEAIAEIBRRELANG—FS, RAH
SAGEDRAERRTFHERAEY —ABESREOHEARB K. A

23
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W, BE—ANR-BERE;, EX4E (—AREAN) AR, FrEdlH
TARMXRXE XA, #lFaFTHE. i, THE, RHBE.
THE. BREX. FHRE. EHRAF.

AKE"EREA"ZBES - NEBLAERABENEMERTER. &
ETUARIEHI CrLoi, Y CorAREA EAEL., KE"R
RCoRA"ZRLEAHAZNH Cori, LEF—AHERA4EY
HATHRR FEBHER.

RE"RABRA"ZAHRESA A RREERALEGETER
FiEkd. BEATAZEFI Crpiid, RN CLoR A EA LRZ L.
RBEE ClnBERARB P ELAEXHY CLoiik, AFA-—NHRAR
AT AR R Tk R

A& " AL K (thioalkyl)" Z 38 £ —A~# A H (sulfur group) 5
BRGWHETERTFEE., HEAGARXBATAAETRASE L, 7
Hé3 TR, AiERE(sulfates), TR TUEHHI CLnmR, &
ConBAHg i@ d. KiE"ARK CroR " 2Hw EAEX
W CLulit, ABA - AERABHEMERTERENHALA,

AE"ZABRA"ZHREV A LBRADERASGETRR TR
B, RE"SBRAA"OEABRARA. KRA, FEAIAFTREARKRE.
BRTAZIH I Crpil, Z CoR AR LA B, AE"
SR Crp A" AR b e CinlkX, A - ANERAEN
TR R -FiEEGRA.

KE"FHERK K " EFRH"AHS-E T-LEK-K 8-F 10-TRK
TAEAKE, LPEAERTAG 1-4A40%H N, OXSHERTAR,
A ¥k BB TFTUAEMAFHERAESAE. FH SR
skod . RKbeRee k| RAERSR. RSk, kb, KR, S
O WL TS S S S AT WA S S8
AL ki, ek g Eo K. A, FulkRk. EitckwhE,
ok, B K. kK. F & A(indolizinyl). g, 23-ZRER
X (phthalazinyl). wsedshi | wbed K F.

RE"ZEA"ZBERARTFEBHFIA, AX 55 TFTHERIES

A&,
RE"RZEA Cre BA"ARE 2 FARREZEREY Coti. %

24
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Bl kbR X Fe 2-BRE AKX,

RE"ERF"RZABIKRT. BRFRART, LT Ardd R
BFTAMETAHF GRS HE.

RE"C.nRER", REFALH, EHREARTEENES 12
ABRFHAAREIEALA., ZHAETAE. TAX. RAL. H
AERAFTRE.

RB"ZRA"ZRIBEXRTEAH 12 ABYLRIARKFERKE,
FEFEAERE 1I3AKARERL. BA. 8. AL FTHGRAK
ABAR., EHQER. KPR,

RiE"FHE CLe BA"RBEFARREAEREY Ce ik, FHE
BFE XTER2-RATFTA.

RE"SA"ZHARA-COR: £+ R E Cnleik. F&. FA
Cre iRk, A Mt h Cualik. "BULH " 3-C(O)R, A H An 2|
aFE.

AE"HBRA"ZHAR-SORR,, £F R ECLobiik. FX. F
ECLlmRk. 22 otk Cetiik. "SBALA"TH-S(O)R, A H
mB|45F E.

RE"CisREA", RELREAIFABRKAAYG —HKS, &R
BAEREERZLAR. REAKZNEHER, RFRAHART, K
A, FTR. FAE. RTEAF.

AERAEL BB EFFHERLRESY. KB"FHR"Z
RAAARAERARYFERENEf/EAFHR T EXF QLS.
XEHFEAMAKEARLARTFEAELEHLERR. £MEHNT
oA A My 5 & (JUT e 4R ) Rae 3 @ 4R kbR ) 7 @ (4Rt
).

RE"SKEHA"ZRARAME R ERTFEEHF LXF G F
Mk . ARk A AR FedEat r F AR R S ARF MR, L RATARRA
BEFAAFRER S, RE"FR"ZARIHE 4T, A TFeHE
BAFRTEREN, RBARGAESHREFTHP @R AT S, KEF"H
A EE S TFHIRZ—, ARRARBFLRITERY.
KE B F AR R I ARF MK, ENAEZHEKEXE. FFT"R"
F"S"EAFFHBERTABGRARELGHE, FF "R F"SRTF

25
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KR T BB 6 RAR LG AHR,

RGBS AR AR RSP s R4 " R4S B A AT e F M AR A 0 F
BRENRSY, LPMEAGRAHRARAER, RE"HRLEFR"
ABRFHSTFRFHL TSN RRESDFEETFBRIEAGEE.

RE"JUAFT A MR R XA G F MR, AR F - R R K
AR ERKKRZGOBRRARTHFTORR. AEK-ERXEEM LY
BALE T HUIN)TUREE X ZAR., £ "E"GFast )R "#"#HE
¥, RAKAGAT T8-S TAHARHM; £"Z"GFRR R "A"#H B
d, RARRARR F - R4 THRE—M, £ TFTHRIRGBRKERT
(% H 2O TRARMXRAIXAE., "R, RARRLAE TR
FERGAR N A'AXN"HEF, RREETHPEE@GHAREN.
A "R X (cis)" F= " B X (trans)" B FF B A- ) 4L - A AR S "R X/ R X,
"o FHE IR GERARLER T H ST AL "endo" X, "exo"
#A . f"endo" MR ¥, #IEFHE (bridge point) (FEHFK)HRARE
AR AHGBER—#; Alexo"HA T, £ THEGERAEE
AL RAGE D —K.

TAERE, BAF4ERALALESH G EFERKEZAKFAER. L
MEMEBLRODRAFZATHETERY, A AFTABTHETE
Byt FATESRHE, RETUARMARSHOH X4E, &
EAE A AABRLEBBRARAR DNty F R BATHSURBHSEHHHA
i

JE S0 PR 64 B AR S A Z R, ST, USET, TR EY, 2T,
meis". "trans". "exo"Fn"endo"# A FEAFAAN FHLS TFHRTHE
5 4o X # F B & L JUPAC Recommendations for Fundamental
Stereochemistry(Section E), Pure Appl. Chem., 1976, 45:13-30).

AP HT AL R FHEGH XH &, BLFHER-HF6
HAR G FHERSHITS. FANKFSRR QY RAHKRT GER
B EER, RARAEREBEERTHITERHABLLES
B W R FM R G — MR B RBERGES E#S B RS TR
B AR AR 4 & TLCGE B E#7 k)R F # HPLC A3 4-AL 4 B H R
RE&FH ) FHRRED .

RE"ZEFMR"ZE"ZERAHAR", ERBELTRAE-A
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EEANAARTFHEREHARXGFMEGRESTENNES R, §
HERFMALEHEBRIAENABENSE. ZEFMARERTR
b 4R W8T Z L HH49.

o, REPHHABTUARE —HREHE HBDRLEY &
ABX, XAELBOEELALNYEEA. I, XEXSHTEH—
T AEK (BFREY) REFROGHEIENY REH 4, EMF
HLZORARALANTEA.

IL %B7FKER

X 1 o REF O E G RENGA RFHMNFTHTRG A%
57 Wy i Sk B AR ) AT S| R R

ALK PERAWH G RGBTk, QEFETQHBEAR KT
THEY —FXILESHhER. Bk T AT H B OB, 2
X5 -F, Aurora-1. Aurora-2 F= Aurora-3 ¥ B,

Elhiaﬂéﬁ%ﬁ?’:iﬁifﬁq’,iﬁiiﬁI*fh'%‘%‘f‘l"rﬁ'léﬁﬁ'éﬁ%ﬁﬂ"
ELH B BT RAEKS. ABLSHBGERAT, QAKX £F
BRAAKEGHFLETREEIBXGES RIS,

AEPERBEEFALDY. QHALBEN T X, Bp 4-F & 53
ﬁﬁi‘%%’?—’i"’]’&%%ﬁy‘ﬁi‘I%’%‘%%éﬂ’a\%oﬁ?{iﬂ'}iéﬁﬁﬁ
a3, ERERT, LRE. £ME. BR. WE. G o % Aotk B8 .
Ei\iﬂﬂﬁﬁ*ﬁ?%?‘f‘%q’,ﬁﬁi‘%i}‘*ﬂﬂI’%’é‘%«’%ﬁﬁi‘é‘]
RFHBTRESLY.

Er&EFET, RAAHRESHEBRATET. T RKE KA
KK, Blde, ERBTF, AT L. EREBEXT X, AP EFE
BROEEBA. PEAHEN. EENLS. BER. 0 Y R R A
SMMER. AHMRH. LATRERK. FmELEmE, A LR E A
HHEEF. R, BEBERMRE. SRR BRERIRL. BBk Ik 7R R R (B
Lk BH AR FERB. AX. BAE. ABEF). AR AR 2 B Yo KR ()
W REEREF. MERAKRK. FARET). B AC IR kY Y AN
EAHRE. LTAE. WA URE. SWAME. WIRE. FE.
@iﬁﬁiib%%ﬁ%u&ﬁﬂiéﬁ%ﬁ@d&ﬂﬁii}ﬁ"ﬁé‘]éﬂﬂ@%iﬁ‘ 98 &
‘Kﬁhﬁl%*/‘ﬁiiﬁ?ﬁ}ﬁﬁé\ﬂ)ﬁ'ﬁ%)\ﬁn%ﬁi%ﬁéﬁl%ﬁﬁﬂﬁ)\ AR 3K
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BERWeEnthk. ABREAR. FART). REARMWIWESRR
&) SEFB e ERBERNL. HFHEBRIABHBTLN LT HE(H
Jo B E). MR R e o e . AR A SR AL R o R AR L A
AR FALES)RGTEAAHIEME. PERIBRHEGHEPRE R
BB AEMREIREL, BhHELE. ERABEXELAFTAT. R
T R/IF).

MFAREAGTE, KiE “@F (X “2F") "REARKLT
BSOS S B RATH LT REXRGAALTHEAKRR.
FRERGOE, FEROHALALANTERA, EREEMLSYIFA
HARNTT.

K o7k G306 5T A W R R R KR R AT Xig 5T e
FHREH—HREHXDOLS DAL BDEHIAH. XA F ik
i@%ﬁéﬁﬁﬂwfﬂﬁm&ﬂwuﬁAﬁW&,ﬁ&%%fﬁ%

B —H X 2 #H XS f—F RS FETAN.

ERFEAHRE" 2GR E RN, REALHY, RAE
AE, AL AERFROT R, HF BT (G T)ERK R
)ﬁ&iﬁ-ﬁ—%*ﬂ?%ﬁﬂﬁr&&ﬁ%%%%&ﬁﬁéﬁﬁzﬁl‘!’“* AE"H
HE"RIEBNEODRGHHKE, RABRRAR. EE. BEAX
ECBAELARATHARRE. HHIAL PRI REDREH R
(@]ﬁ%%’]*ﬂ?ﬁﬁﬁ/ﬁ'}iéﬁﬁé‘) —FL@JJ}‘&F)T/ ﬁﬁﬁ‘%'ﬁﬁéﬁﬁk
B .

Jl’li%"ﬁéé\ié‘ﬁ"7%#%&1*]*ﬂi§ﬁiﬂ(l)éﬁﬁb%%i-ﬁééﬂé\%ﬁ
B —F RS AEAANORE (2E) AT wirs AR RS
A3 6 A A, %Xi—'fvié‘ﬁ%ﬁi*ﬁ*%%%ﬁ%ﬁﬁﬁﬁfr%ﬁﬁﬁ'}i‘
ARG, A B KA A BN X (DA 2 Fa/ K6 57 ) 69 A B
§. B, ER—FHZGFTANAATE FZA BRRZE, TAH
Bl AL AL EH.

KE"E ﬁ%‘)")&*a}ﬂ’T’/Qﬁﬁ%'f\%é@&ﬁ%'f’é% SHMIAT
R EmpRFGRAFRN. 4 W06 7 A 3642 KB T i fe & A
A, AR . @mRERR. @REEFEHN . EHERFRERS
.

RE"SHR "R FG"AH, 2R RT, AR T b B B R AR, AT
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J\

HEMNBHERIRASHNBHER. REB"RMET"REBE—F
B, LORBARTENSAAERETHRAT. AANCHEZ
B rk, REASEFGRANBELSL T —HREFADLEHRIA
WMAMARGY. BTEAEEAUEFRARABRRERAR Cooty. HH
BF ML EFTREEMTABRER FELBEAGAE, LFAHEN
EKEEFTEBRARE L ECRFETHRSEA.

LML EG R HANEAE, REARLSHHGARETAEY
0.5mg-# 10 g A EREA, HEAH0Smg-HSgHHNELEAM,
&aa&ﬁ%m&%%,%%m%%%»%ai%%ﬁﬁ&\ﬁ%%
MR, AEARER. SAREURRTALERARNBTOFAXEST
M Rm.

X I B TARHECSETOLEF ETRIERNEY
whY. THRGEALE, EXART, AT A E AR . A
Fi. Ak, REFRALAMNARFEN. ET A A SR AR
HRBR, aisdH. e, AR F8 ) Ao B TR

*i%”éﬂ%%"i#‘é%fwsiﬂﬂme%éﬁf"'&(@J&u@%#ai&-%
%ﬁi&%%ﬁ%,u&&ﬁﬁ&im%ﬁaﬁi&%%ﬁi&%%
ot =),

*%%MW%%H%%ﬁi&éﬁﬁﬁ%%ﬁ%ﬁﬁwﬁﬁ&.

&mm%%%%#Lﬁ&%%ﬁ@ﬁ%ﬂﬁﬁéﬁﬁ?&ﬂ,%
m&m&ﬁm&%ﬁﬁ%%%.ﬁ#%&m&ﬁ%%w%@%aﬁ
ﬁ‘&;&ﬁ\K?&ﬁ‘iﬁﬁﬂ‘ﬁﬁ&ﬂ~ﬁﬁ&ﬁ‘+;%
Eﬁ&ﬁ‘ﬁ&ﬁ\%ﬁ&ﬁ‘ﬂﬁﬁ‘%*&ﬁ‘W%&ﬁ~m&
ﬂ~ﬁ&ﬁ‘%&&ﬁ‘ﬁ&ﬁ‘ﬁm&ﬁ‘%&ﬁ#ﬁﬁﬁﬁ.ﬁ
ﬂ%@%@ﬁ,ﬁééﬂwﬁ%##ﬁ,ﬁiééﬁwﬁ%%%ﬁ,
Eﬁm&%&%ﬂwﬁ;%a%%ﬁu&%iiﬁ%ﬁ%ﬁ&%ﬁ%
. b, A RARHEART AR B4 g RIRFEA.

$£%%%%ﬁ%%ﬁuﬁﬁ%i%%mﬁia%%&ﬁﬁﬂ%
%,w%@%ﬁﬁ%%%‘ﬁT‘%%w‘mﬂ.ﬁﬁw\%K‘n
Eiﬁﬁ&%%,%ﬁ#%ﬁﬂﬂﬁ,%%Wﬂﬁﬁﬂﬁﬁﬁo%ﬁ
%%%%%Eﬂﬂ@%%&%%%,uﬁﬁ%%%%&ﬁﬁﬂ#ﬁﬁ
&ﬁ%%#ﬁﬁ‘&ﬁ%ﬁ‘&ﬁ%&‘%%%%%ﬁ\%%%ﬁﬁ
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B

W EE21/461

ek B S % oW,

L #)& 7 &

AXPHREARLSHTARE L FTHEGBNERTRE R
FAN, ATEQGLKRSR LA FHATEHHA. ELEHHA
B ERBERNFTEARLATRS; AXAREIEZRERA LA
R FER LGRS, BRIESALR, EFEhERH TR
) 84 AT 48 B I Fe b R AR G AR R S B EARA R A St 7 ik AT F
&, AT RAGRA Y, FEA KB EHAKE, KABRBEAAR
b e B TR EMH. BA. KA REEHAFARSZ
SR, BTA W T F B 64 KA KR g AR Z R
EA R —FREAEATRA. EEAGFRAGLARIRF R

EEBFLATHLETREN,

235 A K P AR R o KR R AARBBAA R & W AR A Lo

WARE., BAREAR, FHSERAATHSX:

BuOH : T &

t-BuOH : 42 T &%

DCM :—R ¥t
DMSO : = ¥ 54
EtOAc : ZLER T Bg
EtOH : L5

MeOH : ¥ &

NMR 4 &3k 3k
Pr,NEt : = F A X LA
rt :¥im

THF: w9 £, *#
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FHH 1: 1-((S)()-1-FR TR)6-(3,4,5-= FAAEK)-1,3-— R jked
¥ [4,5-b]stb%-2-BA (1L 44 1)

(HO);B OMe
Ne—N OMe S
e bue Lo
Br” "N N ~  MeO N \\@
S \\© Pd(dppf)Cly DCM, KoCOs, Mo

= Ho0 (4:1), 95°C OMe

EERT, @ 3,5-#sk-2- K H1.0g 3.95mmol)fE £ A =T
(10 mL) % & 53% F A (S)-(-)-1-F & ¢ & B(0.51 mL; 3.95 mmol), ¥
EEmAE 100C, HHHE 200, ABETRERE, HRAFHARE
bR RGIRE, TR/CRTEQRD], FABERKRY AN 5-38 -
N-(1-% & T 2 )ik-2,3- = B (0.69 g; 60%),

'H NMR (300 MHz,
DMSO): & 7.37-7.29 (m, SH), 7.14 (s, 1H), 6.84 (d, J=7.2 Hz, 1H), 6.29 (s, 2H), 5.10-
5.05 (m, 1H), 1.47 (d, J=6.9 Hz, 3H).

ETERT,H58-N-(1-K 4 T X )H%-2,3-=#(1.77 g, 6.04 mmol)
£ Rk v ok (30 mL) ¥t E dk b mA Zokek-1-A FE(1.47 g, 9.06
mmol). AP 20 h B, WAL HARETRE. HEAFHARE
6k [, TR/CROEQDRL, FRRLEREAY XL 6-3 -
1-(1-X & TR )1,3-= fokk 5 [4,5-b] |t %-2-FA(1.64 g, 85%).
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'H NMR (300
MHz, DMSO): § 12.31 (s, 1H), 8.04 (s, 1H), 7.40-7.27 (m, 5H), 5.61 (q, J=7.2 Hz, 1H),
1.90 (d, J=7.2 Hz, 3H).

EEAAT, B 6-32-1-(1-K X T3#)-1,3-= Kkek 5 [4,5-b]bR-2-
& (47.2 mg, 0.15 mmol). 3,4,5-= F R X KX M#(31.8 mg, 0.15 mmol)
Fosk B 47(62.2 mg, 0.45 mmol) £ B &, 20%4 K = %4 (5 mL)F #95&
A ZRILI-Z (=R AR L) - K4 E0D =R F e e 02
mg, 0.015mmol). #RA&MHAE ST TFHRHI20h, REAHNETRITEA
BETHRE. FRAs DRIk 6 #E5[THR/TRIBQDIRE,
238G 6 BAKXN 1-1-FETH)6-G45Z FAAXL)-13-= K-
ok vt 55 [4,5-b| ot % -2-5(36.6 mg, 60%).

'H NMR (300 MHz,
DMSO): 6 12.10 (s, 1H), 8.53 (s, 1H), 7.51 (d, J=5.7 Hz, 2H), 7.33 (dd, J=5.7, 6.0 Hz,
2H), 7.26-7.22 (m, 1H), 723 (s, 2H), 5.71 (g, J=5.1 Hz, 1H), 3.84 (s, 6H), 3.67 (5, 3H),
1.97 (d, J=5.1 Hz, 3H). MS: 407.4 (M+H).

3 38 2: 1-(R)Y-(D-E 5k TH)-6-(3.4,5-= F RARK)1,3-= S-okeb it
[4,5-bloik -2- B (AL A4 2)

H
Ny N
PR
MeO N ) :
MeO bMe

WIS 1 Bk T k&, AR 30%.

!
H
NMR (300 MHz, DMSO): 8 12.10 (s, 1H), 8.53 (s, 1H), 7.51 (d, J=5.7 Hz, 2H), 7.33 (dd,
J=5.7, 6.0 Hz, 2H), 7.26-7.22 (m, 1H), 7.23 (s, 2H), 5.71 (g, J=5.1 Hz, 1H), 3.84 (s, 6H),
3.67 (s, 3H), 1.97 (d, J=5.1 Hz, 3H). MS: 407.4 (M+H).
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LM 3: 1-FR-6-(3:4,5-= FRAEFHE)-1,3-— Skt 5 [4,5-b]ub-2-

BR (e 3)
H
N\ N
| L >=©
MeO\Q[NIN\\Q
MeO SMe

B LS 1 BT 6T R E, SKEH I5%,

!

H

NMR (300 MHz, DMSO): § 12.10 (s, 1H), 8.54 (s, 1H), 7.43(d, J=5.7 Hz, 2H), 7.32 (dd,

J=5.7, 5.7 Hz, 2H), 7.30-7.20 (m, 3H), 5.05 (s, 2H), 3.85 (s, 6H), 3.68 (s, 3.68 (s, 3H).
‘MS: 393.3 (M+H).

FAA 4: 6-(1H-7|%-5-%)-1-((S)-(-)-1-F X z#)-1,3-= ok 5t [4.5-

bl &-2-FA (L 4)
H
NN
Pl

g L 1 TR T RS, SKEH 29%.

1

H
NMR (300 MHz,, DMSO): 8 12.00 (s, 1H), 11.20 (s, 1H), 8.46 (s, 1H), 8.17 (s, 1H), 7.74
(d, J=7.8 Hz, 1H0), 7.52-7.46 (m, 3H), 7.38-7.33 (m, 3H), 7.28-7.22 (m, 1H), 6.51 (s, 1H),
5.74 (q, J=6.9 Hz, 1H), 2.04 (d, J=7.5 Hz, 3H). MS: 356.3 (M+H).
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] 5 6-(3,5-= FREF Hek4- K ) 1-(S)-()-1- X T H)-1.3-— 4~
ok v 5 [4,5-b] %% -2-BA(HL A% 5)

NN
oL
/
N‘O \ \\\©

R AN 1R FTENE, SKFEH2T%,

]

H
NMR (300 MHz, DMSO): 8 8.01 (s, 1H), 7.70 (d, J=6.0 Hz, 2H), 7.31 (dd, J=5.7, 5.6
Hz, 2H), 7.25-7 23 (m, 1H), 5.67 (g, J=5.1 Hz, 1H), 2.45 (s, 3H), 2.24 (s, 3H), 1.92(d,
J=5.1 Hz, 3H). MS: 336.0 (M+H).

£ #&H| 6: 3-[2-?4&-3-((8)-(-)-1-32‘5LE)-2,3-:—L£L-1H-"*"£7"T‘I4,5-M
Hh-5-K1F M (84 6)

H
DRE
NC N/ N

FIE LS 1 TR RN E, SEN 2T%.

'H
NMR (300 MHz, DMSO): & 12.10 (s, 1H), 8.64 (s, 1H), 8.41 (s, 1H), 8.34 (d, /=8.1
Hz, 1H),7.85 (d, J=7.5 Hz, 1H), 7.69 (dd, J=8.1, 8.0 Hz, 1H), 7.50 (d, J=7.2 Hz, 2H),
7.35 (dd, J=7.5, 7.5 Hz, 2H), 7.29-7.25 (m, 1H), 5.75 (q, J=7.2 Hz, 1H), 2.00 d, J=7.2
Hz, 3H). MS: 342.3 (M+HD).
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ZHH 7: 6-G-BEFEAEE)I(O)-C-1-FATH)1,3-— K-k 5
[4,5-b]wt-2-BA (454 7)

OH NG N
feas el

ARIE A 1 TR T RS, SR H27T%.

!

H
NMR (300 MHz, DMSO): & 12.10 (s, 1H), 8.47 (s, 1H), 7.93 (s, 1H), 7.85 (d, J=7.5
Hz, 1H), 7.51-7.26 (m, 7H), 5.73 (q, J=1.5 Hz, 1H), 5.28 (t, J=3.7 Hz, 1H), 4.57 (4,
J=5.7 Hz, 2H), 2.01 (d, J=7.2 Hz, 3H). MS: 347.2 (M+H).

S Hp 8: 6-(1H-%%-2-%)1-((S-()-1-F K T A)1,3-= S-ofvd 5
[4,5-b]ut2-2-BA (&4 8)

NN
~ :
=" "N~ N

NH R @

LA 1 R FTENE, SIKEH 15%,

'H

NMR (300 MHz, DMSO): 3 12.08 (s, 1H), 11.45 (s, 1H), 8.55 (s, 1H), 7.58-7.54 (m,
2H), 7.48 (d, J=8.4 Hz, 1H), 7.37-7.32 (m, 2H), 7.28-7.26 (m, 1H), 7.14-7.08 (m, 3H),

7.03-6.98 (m, 1H), 5.79 (q, J=7.5 Hz, 1H), 2.08 (d, J=7.5 Hz, 3H). MS: 356.1 (M+H).
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£l 9: 1-F H-6-ukv2-3-4-1,3-— K okek 5 [4,5-b] bk -2-M(fhe4h

9)
H
NN
" d
N7 K@

Mg ZAS | TS F ER &, SBESh 18%,

'H

NMR (300 MHz, DMSO): 6 12.25 (s, 1H), 9.22 (d, J=2.1 Hz, 1H), 8.61 (s, 1H), 8.59 (a4,
J=1.5, 4.8 Hz, 1H), 8.37 (td, J=1.5, 8.4 Hz, 1H), 7.53-7.28 (m, 6H), 5.09 (s, 2H). MS:

304.1 (M+H).

% 4] 10: 1-51?;?;-6-(3,4-:—“Fi»“;&ii‘s)-lﬁ-:—ﬁ."*"i%l4,5-bl"tt‘5§-2-

(e 10)
H
N\ N
MeO:@[NI'\?:O
MeO K@

RIEEAS 1 TR T EHE, SREH I5%.

'H
NMR (300 MHz, DMSO): § 12.10 (s, 1H), 849 (s, 1H), 7.58 (d, J=1.5 Hz, 1H), 7.43 (d,
J=7.5 Hz, 1H), 7.56-7.27 (m, 5H), 7.04 (d, J=7.8 Hz, 1F)). 5.07 (s, 2H), 3.85 (s, 3H), 3.79

(s, 3H). MS: 363.2 (M+H).
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L4 11; 1-E £-6-(6- F kb -3-2)-1,3- = & 2k v 5 [4,5-b] b5 -2-

REee® 11)
H
N\ N
0
o aal
MeO F |\©

IR T 1 TR %, SRED 12%,

RS |
NMR (300 MHz, DMSO): 8 12.20 (s, 1H), 8.59 (s, 1H), 8 24-8.21 (m, 2H), 7.41-7.27 (m,

5H), 7.17 (dd, J=5.4,7.2 Hz, 1H), 5.06 (s, 2H), 3.97 (s, 3H). MS: 334.1 (M-+H).

A 12: 1-FA-6-3-FEAFEAER)-13-— £.ok *4 5 [4,5-b] . %-2-

(a4 12)
H
NN
I =
\O/\©/ENIN °

A TS 1 TR T &, SHREH2%.

'H
NMR (300 MHz, DMSO): § 12.20 (s, 1H), 8.51 (s, 1H), 7.95-7.92 (m, 2H), 7.45-7.27 (m,

7H), 5.07 (s, 2H), 4.48 (s, 2H), 3.32 (s, 3H). MS: 347.1 (M+H).
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34 13:6--T B A FK)-1-F 3 -1,3-= Koked 5 [4,5-b|b%e-2-F(4L

4% 13)
H
0 NN

WIS 1 FRGFTERNE, SKEH 21%,

'H
NMR (300 MHz, DMSO): 8 12.22 (s, 1H), 8.63 (s, 1H), 8.54 (t, J=1.8 Hz, 1H), 8.27 (td,
J=1.8,8.0Hz, 1H),7.97 (td, /=1.8,8.0Hz, 1H), 7.64 (t, J=8.0 Hz, 1H), 7.45-7.28 (m, SH),

5.09 (s, 2H), 2.66 (s, 3H). MS: 345.1 (M+H).

g Bl 14 1-FA-6-2,4-= F HAFHK)1,3-= Eokrd 5 [4,5-blth%e-2-
(e 14)

NN
OMe ~
DO
N7 N
MeO K@

Mg T 1 TR e k&, BIFEH 29%.

H
NMR (300 MHz, DMSO): 8 12,04 (s, 1H), 8.38 (s, 1H),7.68 (d, J=9.3 Hz, 1H), 7.40-7.27

(m, 5H), 6.68-6.65 (m, 2H), 5.04 (s, 2H), 3.84 (s, 3H), 3.81 (s, 3H). MS: 363.1 (M+H).
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F&AH 15 1-F A -6-%-3-K-1,3-— S okvd 5 [4,5-b]wtF-2-F(tLE

15)
H
Ny—N
()/[NINF )
SRS

ARIE k0 1 PR F R H A, SR A 30%.

0t |
NMR (300 MHz, DMSO): § 12.10 (s, 1H), 845 (s, 11), 8.09-8.05 (m, 1H), 7.73-7.64 (m,

2H), 7.43-7.27 (m, SH), 5.05 (s, 2H). MS: 309.0 (M+H).

%3640 16: 1-F K -6-skwor-2-%-1,3- = Kok ok 5 [4,5-bwtb R -2-BA (1o

16)
H
Ny N
el O:

BB LA 1 R FERNE, SKEH27T%,

'H

NMR (400 MHz, DMSO0): 8 12.11 (s, 1H), 8.45 (s, 1H), 7.70(dd, J=1.2, 3.6 Hz, 1H),7.57
(dd, J=0.8,4.8 Hz, 1H), 7.40 (d, J=7.2 Hz, 2H),7.33 (dd, J=1.2,8.4 Hz,2H),7.28-7.24 (m,

1H), 7.12 (dd, J=3.6, 4.8 Hz, 11D), 5.00 (s, 2H). MS: 309.0 (M+H).
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L3641 17: 1-F X -6-3-F RA K K)-1,3-= & ok ot [4,5-b]ntbse-2-FA (4

A% 17)
H
N\ N
MeO\Q/ENIN%O

MIE TS | AT ERE, SIEH I3%,

H

NMR (400 MHz, DMSO): 8 12.11 (s, 1H), 8.51 (s, 1H), 7.58-7.53 (m, 2H), 7.42-7.24 (m,

6H), 6.95 (dd, J=2.4,7.2 Hz, 1H), 5.06 (s, 2H), 3.81 (s, 3H). 'MS: 333.0 (M+H).

364 18: 3-3-F X -2- R AK-2,3-= S-1H-oK o Jf | 4,5-bltE-5-K)-FF

B(esd 18)
O N H
HO Z~-N
bLNINl /=0

Mg TS 1 BTk TR E, SHEHN 16%.

‘"

NMR (400 MHz, DMSO): 8 13.12 (s, 1H), 12.20 (s, 1H), 8.58 (s, 1H), 8.56 (t,J=2.0 Hz,

1H), 8.25 (td, J=2.9, 11.2 Hz, 1H),7.96 (td, J=2.9, 11.2 Hz, 1H), 7.61 (t, J=10.4 Hz, 1H),

7.44-725 (m, SH), 5.09 (s, 2H). MS: 347.0 (M+H).
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FHA 19: L-othoz-2-% FR-6-(34,5-Z F AR K H)-1,3-= Kokod -
[4,5-b]othk-2- B (A% 19)

H
/N IN}——‘O
MeO \N N
N
MeO ] =~
OMe &

ARAE EEH) 1 TR T EHE, EREH 20%.

H
NMR (300 MHz, DMSO): § 12.17 (s, 1H), 8.60 (s, 1H), 8.43 (d, 1H), 7.80 (t, 1H), 7.45 (d,
1H), 7.30 (t, 1H), 7.20 (s, 2H), 5.20 (s, 2H), 3.80 (5, 6H), 3.67 (s, 3H). MS: 394.1 (M~+H).

ZH#A) 20: 1-voR-3-K FR-6-G45- = FHRARK)1,3-— Sk it
[4,5-b]vit5e-2-BA (L& 20)

H
o
MBO \N N
B
OMe =

MeO

AR LA 1 TR T ERE, kRN 20%.

1
H
NMR (300 MHz, DMSO): § 12.17 (s, 1H), 8.87 (s, 1H), 8.67 (d, 1H), 8.60 (s, 1H), 8.17 (d,
1H), 7.65 (t, 1H), 7.28 (s, 2H), 5.20 (s, 2H), 3.87 (s, 6H), 3.70 (s, 3H). MS: 394.0 (M+H).
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£ 21: 1-F4-6-3.5-= F RA X H)-1,3- = & -k 5 [4,5-b]#t5%-2-

FR(tke 21)
BN
S K©
OMe

B LA 1 RN FTERHE, RN 25%.

1

H
NMR (300 MHz, CDCl): 8 7.59-7.57(m, 2H), 7.39-7.26(m, 4H), 7.12 (¢, J=2.1 Kz, 2H),
6.54 (t, J=2.1 Hz, 1H), 5.19 (5, 2H), 3.89 (s, 6H). MS: 363.3 (M+H).

x4 22 5-(3-F R -2-A4K-2,3-— &,-1H-2k = 5 [4,5-b]stb & -5- 35 )-2-

HaAXFEMGESY 22)
H
0 NN
A S
<~ 0

©

i Ees 1 BTRG T ERE, SIEH 0%,
'H

NMR (400 MHz, CDCl3): 3 10.44 (s, 1H), 8.62 (s, 1H), 8.42 (d, J=2.4 Hz, 1H), 8.38 (s,
1H), 8.21 (dd, J=2.4, 8.8 Hz, 1H), 7.58-7.56 (m, 2H), 7.38-7.27 (m, 3H), 7.14 (d, J=8.8 Hz,

1H), 5.19 (s, 2H), 4.02 (s, 3H). MS: 361.0 (M+H).
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LA 23: 5-G-F A-2-fAK-2,3-= f-1H-sk o 5 [4,5-b] b5 -5- 5 )-2-
WEREAXFTRULESY 23)

0 e Al

sat. NaH,POy, - BuOH

& 5-(3-F A -2- BAK-2,3- = f-1H-sk 4 5 [4,5-b] it -5-%)-2- F A
¥ 9 8(296 mg, 0.82 mmol)Z t-BuOH(18.2 mL) W ¥ 35 & ¥ R R A4E
#2 NaH,PO, K& #& (4.1 mL). 2-F#-2-TH(2M & THF ¥, 3.92 mL)
F2 NaCl0,(114.8 mg)., RAMAZTRTHHF 11 W, REEBRETKR
. R AR GERARE; MeOR/DCM(1:9)|, #28 &
PR Xty = 4 (244 mg, 65%).

' NMR (400 MHz, DMSO): 8 8.44 (s, 1H), 8.19 (s, 1H), 8.08 (d,
J=9.2 Hz, 1H), 7.40-7.26 (m, 5H), 7.18 (d, J=8.8 Hz, 1H), 5.05 (s, 2H), 3.84 (s, 3H). MS:
377.0 M+H).

A 24: 1-FH-6-C-FFH-4-T U ¥ )-1,3-— Sk 5 [4,5-b]wt
%-2-BA(taH 24)

H H
’ N NaBHz, MeOH, 1t SN
MeO K@ MeO k@

& 5-(3-3F A -2- B AK-2,3-= A-1H-3k 7 5 [4,5-b] ge-5- 4 )-2- F &
X W& (27.2 mg, 0.076 mmol) £ MeOH(l mL) ¥ #&E &R T A
NaBH4(2.86 mg, 0.076 mmol). RAOMATETHE 1LIH, REA
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BAETRSE. KEXWAAHAAEEERL[ZEK; MeOH/DCM(1:19)],
FE—F KRG &8 RE X6 >4 (22 mg, 80%).

'H NMR (400 MHz, DMSO): 5 8.35 (s, 1H), 8.01 (s, 1H), 7.84 (dd,
J=2.0, 8.8 Hz, 1H), 7.40-7.25 (m, 5H), 7.02 (d, J=8.4 Hz, 1H), 5.04 (s, 2H),4.52 (d,J=5.2

Hz, 2H), 3.81 (s, 3H). MS: 363.0 (M+H).

A 25: 5-(-3F A2 fAK-2,3-= £ -1H-%k 4 5 [4,5-b] ot -5-K)-2-
ERAEXTERUALASY 25)

NN
i LK I
0 0
HOJU[\N _N>= BBr, DOM, Jjg/[ =
MeO \\© .78 OC znn

E-18CF, # 5-G-Fk-2-8AK-2,3-= &-1H-2k =4 5 [4,5- b] . %-5-
$%)-2-F 4 X F 5(105.9 mg, 0.282 mmol)£ DCM(10 mL) % & &if &
% & im BBrs(IM, & DCM #, 0.563 mL, 0.563 mmol). iLRA MR
#hE TR A 16 I . BAERSEE, ¥aEKFHARTHAE
#5432 th[#E Rk, MeOH/DCM(1:9)], §2148 &4 KH Xy~ 4 (82 mg,
80%).

'H NMR

(400 MHz, DMSO): 8 12.02 (s, 1H), 8.34-8.33 (m, 2H), 7.87 (dd, J=3.0, 11.6 Hz, 1H),

7.41-7.27 (m, 5H), 6,77 (d, J=12.0 Hz, 1H), 5.07 (s, 2H). MS: 363.1 (M+H).
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LA 26: 5-(3-F A-2-FAK-2,3-= f-1H-2k % 5 [4,5-b] s % -5-5 )-2-
HEAXFEBEGLS S 26)

H H
N N
C =0 Lo
HO NN S0Cl,, CHOl,_ © N“N
H
o NN
aq, 29%NH,OH > I =0
a. oNH,OH, HzN N~ N
— 8, 0°C K@
MeO

& 5-(3-F A -2- BAR-2,3- = A-1H-sk o 5 [4,5-b] % -5-2)-2- F &
£ % 98 (78.3 mg, 0.21 mmol) £ CHCL(2 mL)¥ & & ¥ A
SOCL,(0.06 mL, 0.83 mmol). 3 R4 %k £ AHABH 3 Do, %
HEFERFAABRETREEMNGE, BAAHA T RQmLLE RS .
¥ st 4 B R T = B5(0.8 mL)F , A4 £ 0C ik XA NH,OH
KR R(29%; 03 mL)KLIE, AR 10 245, HRAEDAEBET R
w4k R AR N KA R A &R A AR, MeOH/DCM(1:9)], %
)& W AK XM ZH(EImg, 50% 2 ).

111 NMR (300 MHz, DMSO): 8 8.44 s, 1H), 8.40 (d, J=2.1 Hz, 1H), 8.12-8.08 (m,

1H),7.69-7.59 (m, 2H), 7.42-7.22 (m, 6H), 5.07 (s, 2H), 3.93 (s, 3H). MS: 376.0 (M+H).

2 27 1-G-AMAFR)6-G45=FAAFRE)13-= & ok o 3
[4,5-b]t-2-FA(tL&-% 27)
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o)
2 SN
o e Ll PO

Br Br i-Pr,NEt, EXOH THF, it
180°C, f% K

NO,
(HO)QB
(s s
» MeO
\\Q Pd(dppf)Cl, DOM, KzCOs, \\Q
BBk HL0 (4:1), 95°C Me
NOZ NO2

é 3,5-—;ikatk-2- A (253 mg, 1.0 mmol). =5 & X 0.2
mL, 1.15mmol)#= % K 78 (2 mL)/ ## & (Smith process vial, 2-5mL)
o4 Bk A A ] AR F A (192 mg, 1.2 mmol). ¥E F 4 A& 180
C F A #&k R A B (Smith Synthesizer)¥ A # 1.5h, &K%, ¥ B_EL B
A R T G, RAA MR it Gk RAIBK, TR/ICRTE
@2:1)], 132486 BARK Xty 5-8-N-G-AEF R )uek-2,3- =k ((100
mg, 31%).

EEBT, B 58-N-G-A A F A )k%-2,3-— 80100 mg, 031
mmol) & £ K w9 &, k(10 mL) ¥ kP A =ked-1-35 F 8 (250
mg, 1.51 mmol), BHEHE, R LB EMET RS, SRR ]
Rk 6 bk TR/CROEQ:1))RE, B s EAE X
Wy 6-38 -1-(3-75 & 3F )-1,3-= .ok 5 [4,5-b] ] %-2-F (95 mg, 88%).

ERAAT, 6- 32 -1-(3-F8 A F £)-1,3-= Kok ok I [4,5-b] st % -2-
& (95 mg, 0.27 mmol). 3,4,5-= W & A XA B (65 mg, 0.30 mmol)F=
% 847120 mg, 0.88 mmol)fL 5, 20% = iK% & (2.5 mL) ¥ 65 &
i mAZRLI-Z(=FEBR) K&K T = A A (24
mg, 0.029 mmol), ¥ R4 A ISCTTFHRHIFLR, REANETRNA
BE TS, FiRAs Btk &k 2K TR/CRTEQ:D]
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R, 538G EBAKHX G 1-G-HAFR)6-3,45- = FREFEKE)1,3-
= & ok 5F[4,5-b] b E-2-F(82 mg, 70%).

'H NMR (300

MHz, CDCl,): 8 8.48 (t, J=2.2 Hz, 1H), 8.19 (dd, J=7.5 #= 2.2 Hz, 1H), 7.91 (dd,
J=7.5 #= 2.2 Hz, 1H), 7.55 (t, J=1.5 Hz, 1H), 7.16 (s, 2H), 5.30 (s, 2H), 4.00 (s, 6H),
3.92 (s, 3H). MS: 438.1 (M+H).

LEH] 28: 1-(4-FFH)-6-3,4,5-= F ALK RK)-1,3-— Kok 5[4,5-b]

ibek-2-BR (ke 28)
MGOIJ/E\NINPO
NS
MeO
e Ste \\Q\cn

IE R 27 PR F M E, SREH 40%.

'H NMR (300 MHz, CDCls): 8 10.38 (br, 1H), 8.37 (s, 1H), 7.50 (d, J=8.5 Hz, 2H),
7.30 (d, J=8.5 Hz, 2H), 7.16 (s, 2H), 5.17 (s, 2H), 3.98 (s, 6H), 3.92 (s, 3H). MS:
427.1 M+H).

L) 29: 1-G-FF H)-6-(3,4,5-= W8 A X E)-1,3-= A5k 5 [4,5-b]
we-2-BR (e 29)

H
=
QO
MeO \N N

MeO
OMe

cl
WA R 27 RN TR E, SKEH 25%,
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'H NMR (300 MHz, CDCls): § 10.38 (br, 1H), 8.37 (s, 1H), 7.72-7.43 (m, 3H), 7.30 (s,
1H), 7.17 (s, 2H), 5.17 (s, 2H), 3.9 (s, 6H), 3.92 (s, 3H). MS: 427.1 (M+H).

A 30: 1-CG-F A FH)6-G45- = FAREKKE)3-— S ket
[4,5-b]t&-2-B(4L4-% 30)

H
/NINFO
MeO. \N N
MeO
OMe

FIB LA 27 TR M F kR &, SBEH I5%.

' NMR (300 MHz, CDCly): 8 1022 (br, 1H), 8.3 6 (s, 1H), 7.40 (d, /=7.2 Hz, 1H),
7.37(s, 1H), 7.22 (t, J=7.2 Hz, 1H), 7.20 (s, 2H), 7.10 (d, J=7.2 Hz, IH), 5.17 (5, 2H),
3.99 (s, 6H), 3.92 (s, 3H), 2.32 (s, 3H). MS: 407. 1 (M+H).

S 31 : 1-G-FT H)6-(3:4,5-2 F AR KK)-1,3-= Eok ok HF[4.5-
blrkE-2-B (iS4 31)

H
NN
0]
MeO \NIN):
MeO \\Q
OMe
F

MR T 27 TR T ERE, SREH 20%.

'4 NMR (300 MHz, CDCls): 8 9.70 (br, 1H), 8.36 (s, 1H), 7.40-7.28 (m, 3H), 7.16 (s,
2H), 7.00 (m, 1H), 5.18 (s, 2H), 3.98 (s, 6H), 3.92 (s, 3H). MS: 4-11.1 (M+H).
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R4 32: 1-G-FEEFXE)6-GAS5-=ZFARAFE)13-— R K=
[4,5-b]b%-2-BA (kA4 32)

H
NS N
MeO X I)ZO
N °N
MeO \\Q
OMe
OMe

AR R 27 TR T ENE, SKREH 15%,

'H NMR (300 MHz, CDCls): 9.98 (br, 1H), 8.35 (s, 1H), 7.25 (mm, 1H), 7.19 (s, 2H),
7.14 (m, 2H), 6.83 (m, 1H), 5.17 (s, 2H), 3.99 (s, 6H), 3.92 (5, 3H), 3.77 (5, 3H). MS:
423.1 (M+H).

Al 33 1-%-1-K FR-6-(34,5-= FAEER)1,3-= Soked 57]4.5-
blwt%-2-F(tba 33)

N
N
o I
| ;
MeO \N N

MeO O
OMe ’

i LA 27 ikt F k&, SIKEH 21%,

'H NMR (300 MHz, CDCls): $ 10.44 (br, 1H), 8.57 (d, J=8.5Hz, 1H), 8.35 (s, 1FD),
7.88-7.82 (m, 3H), 7.61-7.41 (m, 3H), 7.15 (s, 2H), 5.66 (s, 2H), 3.97 (s, 6H), 3.92 (s,

3H), MS: 443.1 (M+H).

g 34: 1-EHNI=E LKA K FE-6-GC45-=F A X
£)-1,3-= Ak HF[4,5-b|B-2-FA(L &% 34)
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N

H
N
/
MeO N, \"A/N>= 0

N

O
MeO
OMe UJ

MR ) 27 TR T R E, SHEH 20%,

'H NMR (300 MHz, CDCls): & 9.05 (br, 1H), 8.33 (s, 1H), 7.19 (s, 2H), 7.12 @, J=15
Hz, 1H), 7.06 (dd, J=7.9 #= 1.5 Hz, 1H), 6.75 (d, J=7.9 Hz, 1H), 5.92 (s, 2H), 5.09 (s,

2H), 3.9 (s, 6H), 3.92 (s, 3H). MS: 437.0 (M+H).

L 35 1-F #-1--6-(3,4,5-= F I K H)-1,3-= Kok 5 [4,5-b]
whk-2-B (ka4 35)

H
/N]:N}:O
MeO \N N
MeO
OMe

PR R A 27 FrE e T kA, SRR HA 10%,

' NMR (300 MHz, CDCls): $9.71 (br, 1H), 8.31 (s, 1H), 7.32-7.16 (m, 4H), 6.92 (s,
2H), 6.20 (m, 1H), 3.88 s, 9H), 3.53 (m, 1H), 3.10 (m, 1H), 2.68 (m, 2H). MS: 419.0

(M+H).

4] 36: 1-Ewr-2-K FR-6-3,4,5-= FRARKK)1,3-— Sokeb t
[4,5-b]otR-2- B (b &4 36)

N

N
7
MeO S ]:N>= ©

N

S
MeO K@

OMe
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ARIE LS 27T A FTEHE, BlkEH 10%,

'H NMR (300 MHz, CDCl,): & 8.23 (s, 1H), 7.20-7.16 (m, 4H), 6.88 (dd, J=5.1 #3.5
Hz, 1H), 5.28 (s, 2H), 3.92 (s, 6H), 3.84 (s, 3H). MS: 399.0 (M+H).

F B 37: 1-2-RFHK)-6-G,4,5-= FREEK)-1,3-— S ok = 51[4,5-b]
R-2-B (e 37)

H
NN
S¥a

N™ °N

MeO

MRIE T AH] 27 TR F R &, SKEH 25%.

' NMR (300 MHz, CDCls): & 8.89 (br, 1H), 8.36 (s, 1H), 7.43 (m, 2H), 7.23 (m, 2H),
7.15 (s, 2H), 5.36 (s, 2H), 3.95 (s, 6H), 3.89 (s, 3H). MS: 427.0 (M+H).

L HH 38 1-(4-REFHK)6-(45Z FTRAXE)1I-— Sk i
[4,5-b]uk-2-BR (A% 38)

| I =0 NH
NZN
MeO Pdg(dba)g, XantPhos
;Q[ \\Q\cn NaO'Bu, F 3, 95°C

MeO  ome

I -
I =0 4NHCI(aq) THF  MeO
MeO
MO owme

&1 1-(4-FF £)-6-(3,4,5- = F R A K #)-1,3-= S-2K 4 51 [4,5-b] )
#%-2-H(19 mg, 0.04 mmol; £H] 28), — K F X016 mg, 0.08
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mmol), Pd(dba);(7 mg, 0.007 mmol)F=(9,9-= % £ -9H-Mivb-4,5- = 3 )
Z[=% M) 7 # XantPhos(13 mg, 0.027 mmol)f ¥ (0.5 mL)¥ ¢ %4
Hp AT ESAAO0 mg; 0.1mmol), HWFAHF RS MM#E 95Cid
K, AHETERE, AAHBEREI A EtOAc FR, ANMERET
R, BAMAELY, HELARKEERL[EOA/THGE:2)], FERK
G R 1-[4-(ZXE FE-RE)FR]-6-3,4,5-= FAEFE)1,3-
= &k w5 [4,5-b] ot %-2-5 (14 mg).

B[R T FEEL)FA]-6-G3,45- = FAEAEE)1,3-= Rk
ot 5 [4,5-b]t2-2-BA(10 mg, 0.0175 mmol)iE-F THF(0.5 mL) ¥ FFAmA
4N HCl K#E#% (03 mL), RAHAETE FHHIR, EBETRE,
P45 5K At LB 6,832 46 [EtOAc), 53] & & B4 Xy 1-(4-REF
£)-6-3,4,5-= F R A FKL)-1,3- = A ko 5 [4,5-b] % -2-FA (1.8 mg,
20% & d ).

' NMR (300 MHz, CDCly): 5 8.90 (br, 1H), 8.32 (s, 1H), 7.40 (d, J=
8.1 Hz, 2H), 7.19 (s, 2H), 6.62 (d, J=8.1 Hz, 2H), 5.08 (s, 2H), 3.9 (s, 6H), 3.92 (s,
3H). MS: 408.1 (M+H).

55 j@a'ff‘] 39. 1'(3'5‘:%% E)'6'(3’4’5'-—:— ‘f’ igi%)-ljfﬁ;%%"ﬁﬁ
[4,5-b]vib e -2- B (14 39)

H
L
MeO \N N

MeO
OMe

NH;

‘b 1‘(3'5‘:%%)'6'(394,5‘5— ‘F i%iﬁ‘)’lﬁ’; ﬁ“;‘h“ﬂii‘f‘[4,5-b] "llt"é
2-FA(E AP 20)4R 15 LA 4] 38 b ARG F ik HE, HKFH 10%.
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'H NMR (300 MHz, CDCL): 8 9.4 (br, 1H), 8.34 (s, IH), 7.19 (s,
2H), 7.10 (t, J=7.6 Hz, 1H), 6.98 (dd, /=7.6 #= 2.1 Hz, 1H), 6.85 (t, J=2.1Hz, 1H),
6.59 (dd, J=7.6 #F= 2.1 Hz, 1H), 5.10 (s, 2H), 3.98 (s, 6H), 3.91 (s, 3H). MS: 408.1

(M+H).

IV.34 3 5 5 564

SN R A TR R X 1442 Aurora-2 B 47 ) .

Aurora-2 XK. A FEHB LA AR R Z (ELISA) o) 5XE A
R Z AWt Aurora-2 S, ERRET, HRMAK Aurora-
2(Pi-Aurora-2)# /b ATP-{k#ie448 %G H3 #) Ser-10 ¥ B e L. Pi-
Aurora-2 i it Aurora-2(3% & 125-391)d 1 mM ATP /£ 10 mM MgCl,
ABETHABRAKA A, MEAHXREZFYRZ 100 mM
HEPES, pH7.5, 1 mM DTT, 0.01%(v/v)eti&-20, EBPWREWN, ¥
WA EAH 4% DMSO # i XB R R Y.

B HELAH 96-ILEEE S K AW R (ELISA) 48 (Costar 9018)
£ 4°CF /A 4 PBS(100u/30) ¥ ¢4 10ng/mL A X 4% G H3(Upstate) &
. kB, ¥ T HAAE PBS ¥4 1% BSA(I50ul/3L) £ 37C T 3
M 1h, A3 s ke, #4M A& PBS T4 0.01%=LE-20(300ul/3L)5%
&3k, & 50ul A B B AL, A A 20p] £ 10 mM MgCl,
Fa 2001 ¢ S0uM ATP(Sigma), i i A 10ul & 30 nM Pi-Aurora-2 3]
BB R, R TRATHRE: kRt Bily, AREXR
(£ DMSO * #%, 4%) K &40 44; ok, FEfRILAHK Pi-
Aurora-2. M £ FE FRHA 30 min, KEA 9ul &) 50 mM EDTA &
K, H3EH A A PBS ¥ iy 0.01%=LE-20300pl/ 1) k& S K. KR, %
8 41 % & H3(Ser10)6G3 ¥ # K itk (Cell Signaling) Al £ PBS P 1%
BSA # £ 2,000 4%, A BMFA00u/IL), £ITCTFREHF1hE, K
4o b ik A7 6%, HRP-BA W =4 (AXRKN STE 2 M- B &
%% (H+L) -HRP, Southern Biotechnology Associates, Inc.)f) PBS ¥
i 1% BSA ## 20,000 4%, i A B (100p/F) T . #Fi#ie 37C T3
% 1h, & & /A /2 PBS % # 0.01%=38-20 267 5 K (300u1/3L). /A 100uV/
3L TMB, SureBlue Reserve(KPL). £ 5-6 min &, AL 100ul &9 1
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M HCl, 5/ SpectraMax Plus #if % % % (Molecular Devices)#| &
ODyso. EXBEEHT, MiEfR Mt RBHRLE/AS N 0.1 = 1.7,
H Bk ) & 2 LAt Aurora-2 BEL # 100%F= 0% 4. BT3R4&E 49 ICso
(R DR Z k3 p 48093948,

%1
b4 Aurora-2 ICso &% (pM)*
1 A
n C
3 A
4 C
5 C
6 C
7 B
2 C
9 C
10 B
11 C
12 C
13 C
14 C
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15
16
17
18
19
20
21
22
23
2
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

w>>>>wow>w>wonwo:«>oo>mwnon

*A: <500 nM; B: >500 nM F= <1 pM; C: >1 pM.
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