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b3 21680 (2 m/k; ZM 241385 (60 mg/kg, ST 1535(S0 marks; ST 1537 (S0 mykg;
@) i) tp) )

ST 1535 #= ST 1537k OGS 21680 (Azmib#E 344 ) o
ZM 241385 ( Aw B MERA) A0 rbak eGR4 E T AR5

N Na
N‘\ \>_N’j ®
}(x//\N\ W
R2 R1



02813848. 1 W #® E Ok B H1/45

1. AATHEXGHEH ALK H LTHI W

R3

EP:X & N. CH;
RiZC-CoLBR X BMPIE,
Ry ZE. C-Co HHARXBHARER C-CuF i C-Co AR

R; Z NH,. NHRy;
Rs A& Ce-Cra F A C-Co k.

2. RAIZR 1R ESY, AP XRAUARZB2HEEHET

|:)¢

3. RAZR 1 FTENLEY, K XAKERA2ELHRT

4, MA)BRK 1AL Y, A+ XARLR, £ 248 EHER

5. RAER 1 FEQHLLHY, AP XREELR R 6K T/ LY

6. MAER 1 AR LEY, kA THASHERNA:
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- 6-FAE-2,9-= F A -8-(=7-2-%)-9(H)-&%;

- 2-T£-9-F X-8-(2H-1,2,3-=7-2-%)-9H-"% % -6- % i
-9.-F A 2.2- KT %)-8-(2H-1,2,3-=»-2- % )-9H-"%%-6 X I&;
-9 F A& 2K E-8-(2H-1,2,3-= ¢ -2-K)-9H-"F % -6- K B

7. RAIEZRK 1 FRKLEY, ER 6-REK-9-F K-8 (=-2-
A)-9(H)-"&% .

8. RAIZR 1 TRNASWNHNET X, BFHXOLETIHRAAE
8 3R

R3 R3 R3
N X —N NTX—N N N
| \>~+J\JI\>—B~——”|\ Sl S
ZN R2 “ N /k = N‘ =
R2™ °X \ X \ R27 X7 TN N
R1 R1 R1
a) b) ¢)

a) LA a)éy 2 15 AT IR IR
b) A=k 2-RA%HNKALSY b)2 15 L4k RIFH LAY o),
EFR. R RiFXRAEZR 1 FEXL,

9. HMmbY, QL) —HRAER 17 ALY HFRE HH
LT LGB A Fo/ R BAK.

10. RA)E R 1-6 PHEE—FAFTRGLSMEFR & RF A A
BARIWHENGEHTHER.

1. RAERK 106G LA, Kb AT EGHHERERE A, XARL
ey,
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12. RA)ZR1-6 PEE—RANASDESNER TFL7EFH R
BT HER.

13. RAIZBR1-6FEE—AANRSHENER FeFTREER
PR P AR,

14. BAIZRK 1-6 PEE—FAGNEHESNER TET FTERAR
R B H T E A .

15. RAIBRK1-6 PEE—RANRKEDESERA T LA BRRBRE
BT HER.

16. RAIZR1-6 TEE—ANNEDEFNERN FTFHERRY
BT HER.

17. RAZRK 16 HER, L FARRGMERRRA"F-L"REK
AFRENMERAREHREAR LR,

18. RAIRRK 16 HYEA, XY AT h £k CHE—
GERTLE AN T2 NV

19. RA K16 B, XVARGEMA T $ e mBR57TEk.

20, RAEK 16 AR, REHAMEAEELW. 445, £
#1573 2.

21. RAZR 1-6 PEE—AHLSHEHNER Tt 5T sk fofo/
BEHBEMERARGNAGBEHTHEAR.
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22. MA|RR 1-6 oMb LR S CAL S CEAFH LS.

23. BAIER 22 RGBS EMNERN T2 CBRBRTEGHH T
WER .

24. RAIZR 7 RS HER G RE A REEF FfM
BT EA .

25. RAIRR 24 YRR, XFARGEWA FTHTAEM. F
REERRK. Risesn, SHAREER. BASRYHNIRL4FL S
Bx.

26. 4-F BA-1-F K-2-(= v -2-5)-1(H)- K 5 [4,5-c) 2.

27. BA)ZRK 26 AP VEARFBR S F TR T EIKRGEA.
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AR Ay ARG BAR G = v KRk SR e
e KRR ANBREFA LB ERA

AXPTERAERE Ay TR Bk e = vk ok vl b sg Ao = o
KX EY. ANE&EFTE. AEABDGER, HNZEAAR
TRAFGETEAHZTARZIHAREEAGGEDGER, FFRE
HIX LSO BB,

ARE X

BRI THEAROFTERTEMER, mHRETRSSRSE
BRAGFEAMFAEE AL L ERBAGEARAEZY S CRAKERRE
MAGEZRSCERAZATHGES PR RGETRN. IHREH
ROFRELET: BA. ER. 2944, 2Rk, £X&E; Kk
sEAMERRAMRGE RS = E R R

EANATREZIEZEREAPTRENLET RSB PHAGET
EHAABREOHNZEROETTFE. —AEHARBIEA £ % &
5FWSCRFELEBUIRREABRMEBRF AN IARESARE. XM
FERRARZNEFRZ—BBNATHRESCERIAAEESIRZ
EEREHARAENEHHEAE.

K, BRHEFTFBREKBERAFEITAHARXTHEGFM. £FF
L, WTERSCARFAANEEN, IUARLRSCKPEFGE
# BB A€ 814 A Sh Rl F B B AT K & I #) B 4L (emphasising).

A=, BRALEZIANTEASCERTKLIERN, 22€M
AEAEE A CHMRANHR XA R EBEAAEF H f 5 E 8
HUBERZEARRA. EHAHERAAZXEF L EL 5KTES FARAM
ZEAGAKFLESTZXHRBEIAARERAT ZEHIERFAEM
1 .
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WHEER, MEXIBFEAAZERAOFR. LShBALSER
fE, ARF Ay TRBRAMEAXL T EMEARMLANHBEHEFH
B GBK BRI TIEH. (P. J. Richardson, H. Kase # P. G.
Jenner (Z#HAF A %) (Trends Pharm. Sci ) 1997, 18 : 338-345).

HARFBRERCERINTRETEAZZAK T LG SAH. I
Refe A B ERBTHEM, KT B XHG LR BB A, KT
AV B, -RATRERS KB (glutamatergic) 7 24 & 1
BEERNZIREAZAKRFLEZIRAIMEZRAKKZAET L
MRAFHE S C Rk 2 FIA.

b, CEMEE A, TREARLE 2 CKE D, E AR ERITE
TUAERKEHLE SR LEAth. AR, ME A, BF Tk
D, TR S CEGAIAERRS, £ EE FBE M PACK XA
ZHERGALETAA TLES. (Ferre S.5(1991) (ELEBEAFES
#&>» (Proc. Nat. Acc. Sci. U. S. A. ) 88,7237-7241). W T A LXK &R
B, PALEZREHF A, THRBERRRANEALTEHER. 45
AL 2T hh A A R e E A

W, LREFXBERMNTARBE A LA SCRA % St
BRNEFTOBRAERALTARTE $CBRSERAFERA. EXAFER
T, K A, BBEUREMNGEARA TR T H274K%L, BH—
BERSECHTEMENN ETUERK T LR KRR LERETHRAER
 ARAMF AR Ay 2RAAERAN. ARKRAERG, B
THEERANKREGERGEDGLEYD, MEHEHERLE L KA
ZYIREEMXAHBRELMEER. MEAREER. TERSEN
FABRBERIHGARR. DAV ALLHIME AN ZHER
F). 4. FHAMNOTP. 4, —F/AB)F R ERGARFS.

AERAEATARTEREA"F - X" AL ML AR Ed B
REEFgameii.

Wik, CREZETHEAZALGROEREE, BRI A, 4
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A TAHRFEXERARZEAXERAN A SR EAARFLAHFHER A
koo 5 ZEHEBRARGMARET AL TRERANTRERE
EExnHRuite e

M3 Ay, RARBFHERER MM ZE L Boehringer Ingelheim 5 CA
1.242.368 ¥, A B X Ak f-=nk ez i £ M, L PN A, 24
8 AR A, T K6 E K, JE Vernalis Res Ltd % WO 01/02409 ¥,
HEPIH-Fok A ELATEDHEARTRFEIER, Hlehs
HZ 69444, Fusijawa Pharm Co Ltd 4 WO 00/24742 ¥ 3% T 2t
AFe A, TREARERFARAbd Fabe 472 %, Kyowa Hakko
KKK # WO 00/17201 = WO 98/42711 ¥ #3#& T 1,2,4- =" 5f-(1,5-¢)
AT £ M ; Cerebrus Pharm Ltd # WO 00/13682. WO 00/13681 #F=
WO 99/26627 F 438 T 4-"8 9k F 847 % % ; Cadus Pharm Corp #'WO
99/62518 FHE T EAA A A. Ay As Ase A3 SHRRERANGEMH
AEHY N-6 A6 7-% R 4 "%%; Kyowa Hakko KKK # WO 99/43678
FTRET 1,2,4- =75 -(1,5-2)-FHT £ 4; Schering Plough SpA #
WO 95/01356 F= WO 98/52568 4% T 1,2,4- = 5 -(1,5-¢)-"% <.

AR THEMNXB PG AL THRERMN P, RATTREZEP 0 628
311 F A A HAEH KW-6002 = KW-1783, R T H4EH 2o b4
#, BEFLESELAAQGA-ZFRAXA)SA LB Y LR
# 4 %k % 7 B (Annals New York Academy of Sciences-Ongini E.;
Adami M ; Ferri C;#= Bertorelli R. ; (%554 %) ( Trends in
Pharm. Sci. ) 1996 % 17 % 364-72). 44-% KW6002 B #] iE /& i 47
e KRB (ARG G A RS ARG IR EXS,;
Pharmaprojects Acc. No. 23891). 5 —Frit M A, SHRERANZL T
s SR 87 A X % F 49 /5% SCH 63390 (Pharmaproject Acc. No29842). %
Bl Astra Zeneca #5 ZM 241385(EP 0 459 702)% A 2 69 #3577
WTFEX—REMmA THEATJi XD, Jacobson K. A., (FHHikit X
ZLY ( Drug Des. Discov.) 1999, 16 : 217-226 ; Pharmaproject Acc. No
22730). REZFRAAGZLEERpEPE, ARLBELZCAERA
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8 A WA A E AL (El Yacoubi M.F (B &4 & &) € Eur. J.
Pharm. ) 401 (2000) 63-77).

iﬂﬁﬁii
ZEATTHRBRXGUESIAL LM ETRLHEN A, 4
E?é‘%%v'ti.

R3
N N
N \ /7 T~
N\
BT
x> N N
R2 R1

@

£F:XZN. CH. C-Ry

Ry Z C-Co AR L4, iR Rt

R, REA. C-Cs AR X fafo R Riaf bk, C-Cy FHEXK
Cs-Cis FR(C-Co) AR I e R R tafo bk, L yakes i
BB —AREAMARARXTFRGRARERNK, XIERKREKXARE. B
A, C-Co AR IH. BPATHPREAR. &X. —-H=-C-Cs
He R AR Am ARG,

R; Z NH,. NHRg;

RUE.C] Cs*"ﬁ‘"’k Ci- Csﬁ?ﬁﬂtﬁ'K Ci-Cs JD%?ES g —ﬁ,g(cl'cﬂ
A, APHEGRAERBE—ARIA C-C REARRK, MMEH K
ARABRILE. PR RERE; Ce-Cly FER Ce-Ciy F2(C1-Co)
A, AFPHEGFRERBE —ARE MR XK E K EEF,
FERREAZXAERNE. BE. C-CoAMA XA Rofif k.
fE, B C-CoARR X #MPRRIEPE—-X=-K.

B, AXWGBEHRLEEZLGBEBXDLESDWALSEH LT
sdE N

AXPHA AR LR EZLNBIANREGDGH G . X
HABGMHANENEST A REZTHRBAWHER LA RFTHRGEY
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FTHRR, EEHEPATEANHHRYE A, SRAREHHEE N,
Wb ABEHRERF., MRRERA, FTERAARNK. REABHME
AR KREAPHREWER THERA TR B hf/X 52T kT
EAAXGH G 5D,

AERARLCANRLSAZ Y —FHABXDASIHERERAS
Hms .
| ZRALHMEAF LRI RRABREHBALAG X B LEH
&, L

-HE 1 2RSS RBAEE S S G

-WE 2 2R AXBFTHLES A CGS 21680--3 £ 691845 5 09 45
M. #—EREAHH 10 AP GBIERIFES T hts. e

-WHE 3 EFALXAFHARSDRAREEALG ) LEEEN
R, H—EREAEE 10 RHWGBIERRS T At

-HH 4 EFAZXATHOESHERTHEG LR SO+ Fu2 i
(2 A4 12.5 mg/kg #= 6.25 mg/kg BAE A 24 32t Rk BE-H X 6 &
BAEREHESER,

-HES EFALXATHNEGHENRBAF KRB FHER. £
ARXBH 60 244 D R EHBARRM XS WR A ELE. £ 4547
AALRRDOFHENR. A THREHIER 10 2IRGFHHE
ts.e.. AN TAEL4, ANOVA Fo Tukey #%**=p < 0.01.

X%
EBIXMHREHT, C-Cola i RiaF A EHAZITE.
A.Ak FRA THEA OHTHA RTEA. XA 4. H. &
. TH. B APRBEATUASCAZERX TR R ARE, L5
A HHEEAPRBATUANHAERE TR FHALFR. £EX ()
A I T, Ce-Cry FER Co-Cry FH(C1-Co)bt 2 3 b 3 2 42 3k 4 B
ReGEH R RE REPERX, EXRAGEE @l 1-% 2-R 1),
FERCEA XARE AATHE. XAKA RRACK, 44K

10
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ARBEAGTARAEMY, REEARARRKY 2-. 3-R 4-XX, ¥
g 2-. 3-H 4-BAER. 2-. -RAREEXKE, AP RAZREA L LA
#H; 2-0 3-H4-BRER, XA FRFLIR. K. £ 8 2- 3-HN4-K
AEE APAATA# L EARARELRAR ZBA. KABRK
RARBBAE G EFES LR ZXABXMA A GHA THRAGLS
W, B RRAAAL L HETRAK,.

BXMEHOEH ETESHERE RBEAEGBME T SR
HAREAMTERREECRF ZHERGANRLIRY RGITA
#. |

EBXHESH P, F—HhdaaERE X T8H R, £ 2
f kg TR G409, |

FoR AN AL X REALRA2ELAX LA S DA
.

FEABGARALEXARELR A 2426 XA MDA,

FuRAHAHFE X REFALRZ R TELGANKES LA
.

Ak T Fl Lo
- 6-8H-2,9- = F R -8 (==-2-2)-9(H) -&%(ST 1491);

- 2-TX-9-F¥ % -8-(2H-1,2,3- = #-2- 3 )-9H-"& %--6- 3L B (ST 1535);
~9-F X 2-2-%X T %£)-8-(2H-1,2,3- = # -2- X )-9H-"% % -6- & B (ST
1537);

- 9-F K -2- % %-8-(2H-1,2,3- = -2- 2 )-9H-"& %-6- L B (ST 2097).

HARXEPAHRZERL, o8 6-RE-9-F K-8-(=-2-
H)-9(H)-"F% (ST 1490) 2+ h sF A\ BF TR F Aok, WA THE
EAANmBB. FREERR. Fekh, SHEFERER. B4R
PR REAFXGERGH Y.

TUEBUATARZBYEGESERFENGAIXNDHLED.

11
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R3 R3 R3
N N N N
NTX \> . NI \>—Br . N| N \>—N/ =
)l\ pZ )\ 2 )\ = e
rR2” 7 N Rz X7 N R2” X7 TN N
R1 R1 R1
a) b) )]

MNTBELRF L7 EFR LAY a)itfT 2 (L ek
K, REMEEH =g 2-LHK. |

TaE&AEE 1A. 1Abis fo 2A AL EH B FR LS L4 ST
1491. ST 1536. ST 1535. ST 1537. ST 2097 & ST 1680 #5464 &
# &L A,

12
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B R #AR 1A
Ph N ph
x_—N
Nl N N\> 4 atm H2 Pd/C N)I
VN/ N Teonn b,
@ (4b)
Pd(PPh,),
TR
Bu,Sn 120°C
Ct /\N/\Ph ph/\N/\Ph Ph/\N/\Ph
Bu,Sn
N BnNH CH;| N ; N
N7 \> i-Pr,NEL EN N K,CO, NI o~ \> Pd(PPh,), N \>
/m P = —_— )\ Pz e /“\ >
c”” >N TN EtOH )\ DMF ¢ >NT N NMP NZ N
Yo cl nt y 120°C  CH,(CH,in \
() H . H 3) CH CH,
@ (4c)n=3
(4de) n=4
AI(CH,), Pd(PPh,),
PdCL,PPh, NMP
120°C
THF
ph/\N/\Ph o
@I/lb
N N
NI A \> Bu,Sn
A -
He™ TN N Ph/\N/\Ph
CH; Ph/\N/\Ph

4 atm H,, Pd/C

"B

13

EIOH n
(4d)
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BB #AZ 1°Dis

—~
Ph" N~ Ph Ph N~ "Ph
)j: Me(a):: THE Tz
N
NT X NaH
N
PN *iz‘lwi ” A J e o
R™ N \ 100°C
(4a,b,c,d e) (Sa.b.c.d.e)
Ph’\ ~“~Ph NH,
CF,50,H t \>_
—_ N oy T N j
N dry CH.C
)\ >_ Vet ! R/k
CH
(6a,b,c,d e) {7Ta,b,c.d.e)
(7a) R=CH, ST 1491

{Tb) R=CH(CH,), ST 1536
{Te) R = (CH,),CH, ST 1535
(7d) R=CH,CH,Ph ST 1537

(Te} R=(CH,),CH, ST 2097

14
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B R #AZ 2
NTX HNO, N NG, N NO,
| P HSOISO PCyPOCI, || _ CHyNH,(35%aq) ||
OH
i o Cl eon.oc NHCH,
(9) 30 min {19)
SnCl, HCI 12N
" 90°C.1h
Ci
1) aruu,mr ¢l cl
-78°C,1h HC(OEY)
NN 2) Br N7 2
| \> B 2 ' \> OMF.HCI 12N N XN
| 3) .78°C_ 2n Z N n.12h |
N, CH, Na,S,0; aq (12) &, NHCH,
E “Neh 0°C.10min 3 (11)
N
NaH.DMF l
100°C-60°C
Cl o}
N N ~
N ‘N N @
14) \
. { )CH3 (14a)\CH
MW 460w
5 min.
NHCH,Ph
N N: :’
! =
(15) CHJ
CF,SOM
CH,CI, dry
x,1,5h

NH,

CF;SOH - N7

N\>_ N:Nj

o

N
(16) CH,

ST 1680

15
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BRIBKFELHERTBETIATQ) - 7) (AER 1A #
1Abis) R T &4, WEHO)TRHM; EWEB). AL AT
7]k F: € 2L) ( Heterocycles) 1999, 721-726 ; (i F &Y
( J. Med. Chem.) 32, 11, 1989, 2474-2485; € 73R4t % 2 £)( J. Heter.
Chem. )23, 3,1986, 669-672; €4t F 4% &N J. Chem. Soc. )1955,
2755-2758 ; (#HPALF £ EY (J. Med. Chem.) 39, 2, 1996, 487-493;
€ e 3R 46 5 22 £0(J. Heter. Chem. )27, 3,1990, 563-566 ; (11)#=(12)
MEALEEPO0082369F, m AXMRB T HAHEF X.4-FU3)- (14)
), ARFHNERREFENEIRLKAMEFT EPHFRIK K
BBBEARAARBEHRE KR IHEHNELR TLEAEZB 47
R R R B S N VLR

T A a3 —F BEAKA,

4 1
(BB #FE 1A)
2-R-6-=F KA -IH)E%(2)
#1g2,6-= & %% (1)(97%, 5.13 mmol)iE T 30 ml XK T B AT 4%
Bl EE T mAN—F&HE KA ml, 5.13 mmol)f A48 —F k(1.1 ml,
5.13 mmol). FZE L BRASHHEFEAL 20 MEA IHEHEREG &K
), REAKETRLXENHHAELDETK.
AHFIREEALE T TFRBAKZLDQ).
7= . 95%
Ri=0.25 RO/ LB TE) 7: 3

M.p.: 250-252 °C.
1H-NMR (200 MHz, CDCls): 6 7.89 (s, IH), 7.32 (s, 10H), 5.55 (bs, 2H),
5.49 (bs, 2H).

MS (m/z): 91; 258-260 (BP, M- ¥& ), 349-351 (<5%,M).

2-8-6-—F KA -9-FH 29 (3)
¥(2Q)%E T# DMF A28 E &Y MmA 828 mg #5 K,CO4(6

16
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mmol). &% 5 %A% 5 A 0.46 ml 8 CHI(7.2 mmol) & 32, Fl &
BHY4 12 1. XX DMF, ¥ 2HETAFLEBLEF B AW
ELBFERMITE 1458 FHO3).
=& 78%.
R;=0.38 GREIE/ LB TE) 7: 3.

M.p.: 144-146°C.

1H-NMR (200 MHz, CDCls): 6 7.67 (s, 1H, H8- v"ul\) 7.31 (s, 10H,
%% );55 (br, 2H,CHz - ¥4 ); 4.93 (br, 2H, CH»-  ¥4b );
3.81 (s, 3H, CHa).

MS (m/z): 91 (BP, FX ); 272-274 (65%-20%, M- ¥4 ), 363-365
(<5%,M). '

A -6-—F RIA-9-F A -9(H)-F%(4). (40). (de). (5)

(BT B)ELRHBAMPT AN 700 mg 4 2-R-6-—F £ 4-9-F
A -9(H)-"%%(3)(1.93 mmol). 4 ml #5 NMP(N- ¥ 2 w24 52 7). 3.8 mmol
A =T A4 140 mg 9 PA(PPhy),. 3T Fiboh 4. dc #o de, ¥
ALY RAE 120C T HH 8 M, mxt Tt s MEH 2 o, ¥
CAIAFFAKG) mF —FKFRGE0 mHBFELRLA L FR (4
x50ml) RIBAKAR. AEKKEEFESIFGAIA. A LKABRATBRF
AR BER TR RERK. ErlikiE L% HEMA: EtOAC/IR T
% 1U1)RAREBAXREBRDHXHGE). do). (de)F(5).
4): = %:63%.
M. p.: 143C
MS (m/z): 278 (100%, M-F %); 91 (55%, F£).
(4¢): F%:90%.
M. p.: RTHE - BRIEHEWR
MS (m/z): 294 (100%, M-F %); 91 (65%, F ).

IH-NMR: 200 MHz, CDCls; 8765 (1H, s, &% ); 7.30 (10H, m,

5% ); 527 (4H, br, -CHa- ¥4 ); 3.82 BH, s, N-CHy); 2.88
(2H, t, -CHa-CH-CHz-CHy); 1.80 (2H, m, -CHz-CHz-CHz-CHa); 1.37
(2H, t, -CHa-CH,-CHz-CH); 0.91 (3H, t, -CHy-CHz-CHz-CH).

17
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(4e) lt-gi 65%.

6-—F fHK-9-FR-2-XA-9H)-F%

M.p.: RTHME - BREHDR.
MS: m/z = 399, 308, 220
IH-NMR (200MHz, CDCI3) & (ppm): 7.71 (s, 1H), 7.30 (m, 10H), 5.30
(bs, 4H), 3.80 (s, 3H), 3.38 (t, 2H), 2.38 (m, 2H), 2.02 (m, 2H), 1.30 (m,
2H), 0.88 (m, 3H)

(5): 7 %: 84%.
M.p.: A TRE-BEHEDA.
MS (m/z): 340 (100%, M-F %); 91 (70%, FX).

6-—F R&HK-2,9-= FE-9(H) -"E% (42)
EBRAKRFEE)TOL G B RERAEAN 1.07 g 5T

30 ml £ /K THF F % (3)(2.94 mmol). 6 ml = F X 4265 2M PR K& (12
mmol). 27 mg % PdCl,(0.15 mmol)# 79 mg #) PPh;(0.3 mmol). A
B A 48 D EEEM#ARE., AILEBERE, BZRSGWMAEIR. £
ks FAh AT Ry EAPLEARTI TN = REAL., BEELK
HELAANBREFALKTHRRZRESY. EREFHTEALA
A G, Bt B EM kAL E AW (Si0,, FRTLK/EtOAc1: 1). #75)
900 mg % & % X 49 (4a)(2.62 mmol).
=% 89%.

M.p.: 117-118°C.

MS (m/z): 91 (80%, ¥4 ), 252 (BP M- ¥4 ), 343 (<5%, M).

IH-NMR: 200 MHz, CDCl; §7.65 (s, 1H, H8- %% ); 7.30 (s, 10H,

F¥# ); 5.30 (br, 4H, CHs- 4t ); 3.81 (s, 3H, N-CHs); 2.62 (s,
3H, C-CHs).

2-F B E-6-—FRE-9-FEIH)-E%(Ub)Fr 2-2-X L HK)-6-—F &
K -9-F K -9(H)-F% (4d)
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F100mg¥5()HG)E Sml LH-RETEAZSY . WA Z T4
BHAREMRANS0mE 48/ E Y. REKZEANKLENE
ATHRHFEFIA. @3 C EITBEANFERELFHTAREN R
£ 2] (4b)X (4d). A & & B 4K,

(4b): & F £,

M. p.: 82C,

MS m/z: 280 (100%, M-F %); 91 (50%, FX).
(4d): =& %,

M. p.: 144C,

MS m/z: 342 (100%, M-F &); 91 (100%, ¥ #&).

(B K #A#E 1A bis)
(5a. b. ¢. d. e

—RF B

A B RBP4 1.6 mmol #(4a). (4b). (4¢). (4d)F=(de)iE T 7 ml
MeOH. 7ml THF ¢ Tml pH=4 4 LR EZ AR (B % 4g LERME
F 100 ml K A KB EEAY £ pH4 FKF)HRASW. MEIZ HE 0.7
ml £(13.6 mmo) F ERH LB TH ARSIV ETEREEIRH S
HEAEE 12 M), AREARAASETITHERKE F AL
Na,CO; B # ¥ iZ R B4k % 840 £ pH=8. AR FRERI;FEXEL
HTARBERNBRE 1.2¢g HEHKRBGa). (5b). (5¢). (5d). (Se), B
Jo B4 &R &% B AT 44k,
(52): T &%,
MS m/z: 91 (100%, F3); 330-332 (%%, 70%, M-F ).
(5b): &%,
MS (m/z): 91 (100%, FX); 358-360 (R4, 70%, M-F ).
(Sc): Z&F %,
MS m/z: 91 (100%, F); 372-374 (R4, 70%, M-F ).
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(5d): £EF %,
MS (m/z): 91 (100%, %2"5), 420-422 (X%, 45%, M-"ng)
(Se) 9-3£-6-—F &I -9-F A -2- X E-9(H)-"F%

M.p.: 97°C

MS: m/z = 479-4717, 388-386

IH-NMR (200MHz, CDCl3) & (ppm): 7.28 (m, 10H), 5.16 (bs, 4H), 3.75
(s, 3H), 2.79 (t, 2H), 1.79 (m, 2H), 1.29 (m, 4H), 0.86 (m, 3H)

2k 6-—F R A-9-FH-8-(=-2-2)-9 (H)-%F%(6a. b. ¢. d. e)

EBEESARRKETQREBEMT A 2 ml LK DMF. 92 mg #
NaH (80% #G¥E %, 2.5 mmol)ff £ E A 0.18 ml # 1,2,3-= %
(2.5 mmo) B A BEH L4 THRHEFY 1 M. &R FHm(Ba). (5b). (5¢).
(5d)3, (Se)#2 % (1.7 mmol)iE F 5 ml XK DMF Ff 4% 2 8535 % 5F £ 100
CFAREH3 12 0. XX DMF @i & R EH H LA KD (SiO,,
3O E/EtOAcC 7: 3) W 43 5| (6a). (6b). (6¢). (6d)XK(6e), A & & B4R,
(6a): = %:20%.

M.p.: 161-163°C.

MS (m/z):91 (90%, & ), 319 (BP, M- ¥ ); 410 (<56%, M).

IH-NMR: 200MHz, CDCI3: §7.94 (s, 2H, H- =wu ); 7.29 (s, 10H
¥ ), 5.45 (br, 2H, CHa- ¥4t ); 5.04 (br, 2H, CHe- ¥4t ;

3.96 (s, 3H, N-CHas); 2.62 (s, 3H, C-CHa).

(6b): &% 20%.

M.p.: 140°C. _
MS (m/z): 347 (100%, M- ¥ £ ); 91 (75%, F& ).

(6¢): =& 20%.
M.p.: 114°C.
MS (m/z): 361(100%, M- £ % ); 91(70%, F% ).
IH-NMR: 200 MHz, CDCls; 6§ 7.94 (2H, s, =% ); 7.30 (10H, m,
%#); 5.49-5.21 (4H, d, br, -CH2-  F4k ); 4.12 (3H, s, N-CHa);
2.84 (2H, t, -CHy-CH>-CHo-CHy); 1.80 (2H, m, -CH,-CHi-CH.-CHa);
1.37 (2H, m, -CHz-CH2-CH.-CH3); 0.92 (3H, t, -CHz-CHo-CHa-CHa).
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(6d): =% 20%.
M.p.: 173°C. '
MS (m/z): 409 (65%, M- ¥4 ), 91 (100%, ¥4 ).

(6e) 6-=F R HK-9-F K -2- K A-8-(=r-2-4)-9(H)-F%
M.p.: 139°C
MS: m/z = 466, 375, 348
IH-NMR (200MHz, CDCls) & (ppm): 7.94 (s, 2H), 7.29 (m, 10H), 5.47

(bs, 2H), 5.04 (br, 2H), 3.96 (s, 3H), 2.84 (t, 2H), 1.82 (m, 2H), 1.33 (m,
4H), 0.88 (m, 3H)

2- R -6-RE-9-FH-8- (=-2-F)-9(H)-F%(7a. b. c. d. e)
ERAFRE T A IR BRI 033 mmol #5(6a). (6b). (6¢).
(6d)X (6e)E T 3ml KR Fh. £12# M 0.37 ml 85 CF;SO;H (3.3
mmol) X RAWEIFEAL 6 I, RELZREGD LRI FTHE
TEME, AR S0 ml R FRERARIBEEO T AITED A
KEMR CH,ClyTB 1: 1 (40 m)®EB, MG R LB @0 m)ARKL R 46
ﬁvéﬁiwkéﬁ LR R (5%, 40 m)EB., SHL2AME FHeadyF&
MR & BR, KBS B EMNKHASIO,, AcOEt/EtOH 95:
5), MBS =M (7a. b. c. d. e), ABEEK. ELEFTLELHM
REZLEEHRBRGGIERBXG 0.
(7¢) (ST 1535)
7= &1 55%,
M.p.: 182°C.
MS (m/z): 230 (100%, M- 42), 243 (20%,M-29); 257 (10%, M-15); 272
(<10%,M).
1H-NMR: 200 MHz, CDCl3; 6 8.00 (2H, s, =" ); 5.74 (2H, br, -NHy);
4.07 (3H, s, N-CH3); 2.85 (2H, t, -CH2-CH2-CH2-CHa3); 1.79 ( #&K#& 2

, m, -CH2-CH2-CH32-CH3); 1.43 (2H, m, -CH2-CH2-CH2-CHjy); 0.97
(3H, t, -CH2-CH2-CH2-CHas).
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(7b) (ST 1536)

= 55%.
M.p.: 177°C. A
1H-NMR: (200MHz, CDCls) 58.00 (2H, s, = ); 5.70 (2H, br, -NHy);
4.07 (3H, s, N-CHs); 3.10 (1H, x#&% (J=6.82Hz), CHs-CH-CHj);
1.36 (6H, d (J=6.82Hz), CHs-CH.-CHjy).
MS: m/z: 230 (100%, M-28); 243 (95%,M-15); 216 (50% M-44);
258(50%,M).

(7d) (ST 1537)
= 55%.
M.p.: 164°C.
IH-NMR (200MHz,CDCls): §8.00 (2H, s, == ); 7.3-7.18 (5H, m,

3% ); 4.07 (2H, s, CHg); 3.17 (2H, s, CHy3); 1.26 (3H, s, CHs).
MS m/z: 91, 2186, 243, 303, 320 (100%,M).

(7a) (ST 1491)
7% 43%.
M.p.: 238°C.
MS (m/z): 230 (BP, M).
1H-NMR (200MHz,CDCl3): § 8.00 (s, 2H ==

); 5.63 (br, 2H, NH,):
4.06 (3H, s, N-CH3); 2.64 (3H, s, C-CHa).

(7e) (ST 2097)
6-8IL-9-F K2R HA-8-(=-2-%)-9(H)-E%

M.p.: 154°C
MS: m/z = 286, 271, 257, 243, 230, 190
IH-NMR (200MHz, CDCls) & (ppm): 8.00 (s, 2H), 7.26 (m, 10H), 5.56

(bs, 2H), 4.06 (s, 3H), 2.83 (t, 2H), 1.84 (m, 2H), 1.40 (m, 4H), 0.91 (m,
3H).

&34 2
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(R R AFE 2)
4-5 3 -3-7H 3 vk o2 (8)

% 16.7 ml ZIBAE(SO; 20% 4 H,SO, & &) 123 M2 20 ml 4
HEOCHEAMARY, E1554HRANANT gt 4-2E0R. ¥
GHRLZEBMAEFLB(ERELERR). REKRZREKZAHN
EEEAAAERALE, MEEHK 1 I,

BERERESMERANETRAREMAE SOgkE, 5 Eh
A 60ml K RAAKGBO%), EEREREZALL20C. AAEKKE pHAT
EISHRBEACTRESR. SEMFEAGRREFERTLERRF
F71g6@08), AERH X ELH.
= E=170%.

M. p.: 275-277C,
MS (m/z): 94,140.

4-R.-3-Fh IE WL (9)

ERAFREGE BB FIE 51.5 g 8 PClsF 75 ml 5 POCL; /£
T0CTFRE. EAMREETHEEMA 34.6 ¢ 65(8). HEEHNmE 140
CHHEZRAEKEZERAKRETHAR 4 M. AAHHGEALTTEREK
GRSV T MmN 100 ml kK, BEFERABRER pHAT £ 7.5
FHA60m —RFTRBLEZRESVEARFENABRLYV LLER.
SBEEMIBEARFTRGxI0mNEREKIEY. ALKEBRALE
A0 A AR R K AT F) 29.9 g #9(9). A F & HK B K.

7 E=76%.

MS (m/z): 85, 87, 100, 102, 112, 114, 158, 160 (M).

4-F £ -3-A5 A ab w2 (10)

¥ 299g9)ET200ml R TE; AR 0CHEER FTLRE
A 103 ml 85 35% PR K ER. BEARARERFIOIHFBLEEARL
LE. RBERHAEKTERMFE 24 g8(10), ABRHRELRT
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X.
7 £=83%.

MS (m/z): 107, 120, 135, 153 (M).

2-8.-4-F & IE-3-K A (11)

¥ 10 g #5(10)% T 50 ml #) 12N HCl = 5F 42 E 5 3] 90C. £ 1
S4BT LS5H 5 MmA 725 g = SnCl,. 2H,0. ¥iZtk &£ 90CTF
BRHBEF 1IN, EHZERAFETRE, MA 100 ml KFEKE
ABTARL BEALHET 100 ml K, AHEO0CHMAKREAKEH
ROEERBKKLE. KFpHATE 859 HBCHFHALRER. FAK
FHEGBAREADETKRIFES., BB EE =K. BEtHEK
EAWE SO ml —KAFTRPREEHIR. A_KTREZ KA
RE=ZK, REAAMAGAN, MERAKABATRIELT
P ELTMITE 62 g M EL BT HAL).
JFE=60%.

M.p.: 166-168°C.
MS (m/z): 76, 122, 142, 157M+).

4-R-1-F A -1 (H)-2K =% 5 [4,5-c]H = (12)
¥24gtADEF T 97 ml RV B LEF AHEF T A DMF, A

BERE AL REAHFHEFER T A 1.7 ml & 12N HCL. (o
ANZBRILSHEZERTFER)AERAKRETRERE 12 . &
BEARTZPARREMN BRI EREN ZAAZEBKRE LW ELHLA:
RO/ LR TE 20:80)miFE 1.7g ¥(17)G & B 4k.
M. p.: 137-38C
= £=68%.

MS: m/z: 167-169 (100%-30%: M+); 132 (55%: M+-Cl); 105 (35%).

IH-NMR. (200MHz,CDCly): §3.91 (s, 3H, N-CHa); 7.33 (d, J=5.64Hz,

1H, =N-CH=CH.), 7.98 (s, 1H, -N=CH-N(CHa)-), 8.24 (d, J=5.64Hz, 1H,

=N-CH=CH.-).
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2-i%-4-§-1-F A -1(H)-% & H [4,5-c K (13)

A R AKRE T 1.5 g (9 mmol)#g (12)3% T 25 ml LK THF 4%
RAEWGREAY £-78C. KA 8 ml 4 BuLi 2.5 M (20 mmol)
CRER. BEREREE, EXEA2AELBAFFEAET. 1 D
B G, £ 30 24P MR A # A 2 ml 340 mmol) B & B F R EFHH
20, EREEREICAASA MBI R ERRAAEREIZLLK
Wi, AN BERAAKREZRKEZERGPHATEI. AR TR
RiEEk. RERREAAFANME. AAKABRATRIEALST
AE. FHREECARKR, A EAFERAFE l4ga e 8RB HY
(13).
= E=64%.

MS: m/z: 245-247-249 (80%-100%-25%: M+); 210-212 (80%-75%: M+-
Cl); 131 (100%: M+-Cl1-Br), 105 (50%).

TH-NMR (200MHz,CDCls): § 3.84 (s, 3H, N-CH3); 7.25 (d, J=6.11Hz,
1H, =N-CH=CH-), 8.23 (d, J=6.11Hz, 1H, =N-CH=CH.).

4-F-1-F K -2-(=7-2- ) 1(H)-%k % F [4.5-c R (1) 4-F-1-F R
-2- (= 7-1-5)-1(H)-%k " Jf [4,5-c] %€ (14a)

3 250 mg # NaH (80% %) B ¥ 5%, 8.6 mmol) & T 5 ml LK
DMF ¥ 5f A 0.5 ml (8.6 mmol)# 1 (H)-1,2,3-=%. ¥ZKEZEFTR
THREREF1IE, REXEERATL£100C. £300HIEFHE
BEBPFHM 1.4 g (5.7mmol) £ 15 ml &5 XK DMF ¥ $L46 8 (13).
Wik E2E10CTRERF 4 IHAREHERERE 0CHERE
it &

HZBR B&IEM AKX DMF AL KA A HEKT L 4.

B EKELER A KT RERE R, 4 ANMH A RE
MTR]R. RAXFBRREXATELH. FE 61dmg B EER[HBXHRA
#(14 F= 14a).

B FE =46% (14+14a).
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14):
;’IS (m/z): 234-236 (100%-30%: M+); 207-209 (20%-5%: M+-HCN); 153-
155 (40%-10%).

1IH-NMR (CDCl;, 200MHz): § 4.13 (s, 3H, N-CHs); 7.35 (d,
J=5.62Hz,1H,=N-CH=CH-), 8.05 (s,2H, =+ ), 8.33 (d, J=5.62Hz,
1H, =N-CH=CH-).

(14a):

MS (m/z): 234-236 (10%-3%: M+); 206-208 (100%-35%: M+-N2): 191-193
(40%-15%).

'H-NMR (CDCls, 200MHz): 5 4.23 (s, 3H, N-CHz); 7.39 (d, J=5.80Hz,
1H, =N-CH=CH.), 7.93 (d, J=1.19Hz, 1H, == ), 8.34 (d, J=5.80Hz,
1H, =N-CH=CH.), 8.65 (4, J=1.19Hz, 1H, =% ).

4-F G A -1-FH2-(=-2-F)-1(H)-%k & H [4,5-c]H = (15)
ETREFAEERTH 1.4¢ (5.5 mmol)RAM(14,142) & F T 5

ml FhEY. BiZzRAEKZE TRAEY FEHME: 2,450 MHz)H &
460 EAEHEFEHBE. RAAZPELDH LR EH LM IFRZ
BAoMbd, EEEBRHFAZET TLCEMBRFRHB AL, A

EREHF KR, BLBTLIRENFH—F UG E: KT/
LELE 4:6 (100 ml), SROL/THTE 2: 8 (100 ml), LE#THE).
7% %) 390 mg $9(15), A&k & Bk,
F£=29%,

M.p. = 180-184 °C.

MS (m/z): 305 (BP, M+); 250; 200, 174, 148.

1H-NMR (CDCls, 200MHz): 5 4.02 (s, 3H, N-CHa); 5.87 (bs,2H), 7.29 (d,

J = 6.90Hz, 1H), 7.40-7.50 (m, 5H) 7.88 (d, J = 6.90Hz, 1H), 8.29 (s, 2H,
== ).

4-F K -1-FHR2-(=7-2-35)-1(H)-k = 5 [4,5-c] % 5t = B P Bk &
(16) (ST 1680)
3% 183 mg #(15) (0.6 mmol)E T 5 ml A=K F I LR & M

26



02813848. 1 oM P 3E22/34m

07 ml £ F#ABKG6 mmol). WiZAKEZRFEA 15D, RELER
PRAWEEAEELEN, AR=—RKFHRAm]). XEA=KY
55/ 8 50/50 (100 m) A LR LEBRI. MEEFHe A LBERS
b RAENBEBRADE LR —RABEALREALE LG RFE
52 mg # % ST 1680.
j‘i $=24°/o° )

M.p.: >290 ¢-#)°C

MS ( #&E#H ): m/z: 215 (100%: M+); 160 (40%-5%); 134 (35%).

1H-NMR (DMSO-d6, 200MHz): & 3.99 (s, 3H, N-CHa); 7.37 (d, J =

6.84Hz, 1H, =NH+-CH=CH.), 7.82 (d, J = 6.84Hz, 1H, =NH+-CH=CH.),

8.41 (s, 2H, == ), 8.62 (br, 1H, NHy), 12.94 (s, 2H, =NH+CH=CH-).

AZRAHSHRIRF A TR ERAK, ENFHNZEFBRER
FAEBRTRAESY, HARBHFFETH A SHhORRLERGRH
2R,

BERAAEZRARSMEFORER AT HEGRR. EAXRKAL
FOREERL, KNFNETHRERAZR, TERANRK. RRER
Fo bl 2 KA.

ALPREEATE"F-£2"A%. 53FBFEHLMENME
R |

EAEALRGERFTEF, BMEGESDE LS ERE —
HESHSCHmASMNBEA, EEXFHELT, ALVAT S CBREX
97 k.

EALPHZ —ANGhRFTEP, LEACESDRAERNELT Rkn
Fo - REMAMZTHAEMXGNHGH DG EEAS.

STHEF
MM Ay KM B
ERARBENRETREAN A, THRER G HEK 293 #A0(A R
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CEaER)ERENE— O ERE ARG MEIERES.

A 2SCTHAMEBS 30 nM KB #[PH]-CGS21680 —R AL+ &k
TERF 90", A ed% & d 50 mM Tris (pH 7.4). 120 mM NaCl. 10
mM MgCl, mM CaCl,. 2 U/ml BB EABELER. £48 NECA (50um)
HBEGEATRZEHFRLEAS.

X’]')I’?ﬁ:ﬁ: A2b ’5%47#5(1 %ﬁ"'&

EREABENRERZIA Ay THREEH HEK 293 506 B 3F 4
HF—FHERY A ThGHIERRS.

A 25CTHXEBES 100 nM R E 6 PH]-DPCPX —& f£4 # &k
PARIR 90", FrE#LE kW 50 mM Tris (pH 7.4). 120 mM NaCl. 5
mM KCl. 10 mM MgCl,. 2 mM CaCl,. 2 U/ml B RHABKAR. £
A NECA (S0pm)A £ U TR 2 EHFRE 4.

AR A ZHRG b

ERARAREZEZIA A ERE CHO-Kl &G BENHE— 9
ERF A SHROGMEIERE

A25CTHXEELE 1.66 nM & E & [*H]-DPCPX —&R £ 4%+ %
TARE 90", FriE#94% & % 50 mM Tris (pH 7.4). 120 mM NaCl. 5
mM KCIl. 10 mM MgCl,. 2 mM CaCl,. 2 U/ml ¥ M EBEER. £
A 1 pM R E 45 DPCPX (8-3F R A-1,3-— @A E-2o B EGH AL TR
AR L.

SBH A; kg FEfo bt
s a-¥ ST 1535 F= ST 2097 B Z H T3 A K65 F fo bk,
ATHATABT, B Salvatore FE (LR BEHAFREIR)
( Proc. Natl. Acad. Sci. USA) , 1999 90 : 10365-10369 ¥ A i& ¢4 % %
HERRkBBREEEAAN A; 2R HEK-293 AR, TBEHF 24
A 0.1 nM R E & [ IJAB-MECA 4 % 2 4+ B B4k, 22°C F 65 4% 32 &) 4]
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A 90 £ 4r#= IB-MECA (I1pM) AT @l 2 SE 4 £ 4.

WL R G oMk T

EHE—NEHELEEHME T, 6 8 FFRKRED M- 1077
M)ABEEF T FHE. BINZFHERGERBRRSHAZRTE
WS FAME ICs 14. A Cheng Prusoff F X (K, =ICs/1+
(LIK))t H K, BRERFHARAGER RS HRRLRGESR
M,

LiF R
xF o R B KI5 B i AE R 6 R4

HATHRAAHEERA CDI B BHEIRAM=8). LAWABRLE—2%
SIBRAEIMEHGEBEREGTAMEM I EANZEH LG
Ao 8 A BLHLIE %.(40 cm x 40 cm)ZL R 6 K &SRB BE R s e £ b4
S tER.

ERBEALTHAEFREHRITRE. BFE 15 28452758
(EXBARE) ETEARELEY A B RILEE 88 (K% 77 )6 6 8
1 E AR A 15'-45'F2 45'-60") 85 45 4P BB ML R L A KiEFH.

ATHREFHARZNSHANEHERTHRAGHER, TETH A%
KEPES, #HEFF;, LS.

PR T 0.9% NaCl & CGS 21680 (5 ibibs4, £ 4L EP 0 277
917 ¥, Ciba-Geigy)s, ¥ A% 8 * %% T DMSO A% £ A
Cremofor EL #» 0.9%NaCl ## (4K E: DMSO 15%, Cremofor EL
15%, NaCl1 0.9 %).

PLE 7 i X R AR 52 69 88 1 69 3F 4

HBHEM 10 R CD1 IR, HAKXBAHT, ¥ 10cm KH4H
BAEEEIHPWAGEF 45cm BHL. BHBWGHIRE Tiakk,
BAMEHHERGFHEERGTREEY IR BEEGFE. BB
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BiaABRTETHASZEAETRO0-5), A TREAE T RASD
MERXBUWREAAZEGIHFRHIGBEERE.

B AL 30 24 @ AL T 10 mikg ARG LT & i
ABR Fagix s = o,

BT 0.9% NaCl# CGS 21680 (Bibiba-m)sl, B AR T
8 F Ffost BAERA ZM 241385 % T DMSO B & G A Cremofor EL
F2 0.9% NaCl ## (4K E: DMSO 15%, Cremofor EL 15%, NaCl 0.9
%).

Pk B3 CGS 21680 3 X 6918 4% 55 65 48 ) 64 33 4

A THAAAHT, 8% ST 1535, AR XBAEEFEL W 304
AT RS T CGS 21680 (10pg/spl/ b R)EZ b iF X BIEE.
A A CGS 21680 & Z2 3] 30 24 k% F 5 mg/Kg # 10 mg/Kg # &
o R XS W,

ATFTa R EZEBA OGS 21680 &AE EMAEHF XITE BE4E
FE#E45: 30", 60'. 120'. 180'.

R ESBRARRREALXAEBEEGRAGIFH

A THAAHRL, A FSH ST 1535. ERZhH FEEE 2
S ATEBEAL T 4mg/Kg NEGRREELEFDY T HERLEIEE.
BB G RN BEREGFL.

A AR REFANBEEFRSE, AFVRETFT 10
mg/kg #= 20mg/kg | E 85 = 5% ST 1535 #ATH 7. B 97 )5 60 947 x5
Wit —F O BEEFS, AT RAEL T ST 1535 ¥ T 7l 0 Al
47:120'. 240'. 300'.

BT MELNERSCR A, ERANBRREFLGE4EEGHER
A THATAME, 48 F8& ST 1535.
A5 ARARE EBAM=10/4)% CD1 &, B L& 57
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BEEEXBW 2 DHA 30 &R H AT RKRELEME me/kg,
FLIER).

MEREFDHGRE EFRANFIHRFTARAERGERF(SFLE
£). RRRELEEE 2 Ao 30 94 3L AT AT A B AR R
Ak B+ ST 1535: ST 1535 2.5 mg/kg, 2k, K& 75"
AR E +F LM+ A% S FEM 3.12 mgkg BERN, A X
90';
£ % €:12.5 mg/kg, AKX 60';
R B+ F LB+ A3k £ &+ST 1535: F 2 B 3.12 mg/kg B E A, B
XA 90';
ST 1535 1.25 mg/kg & 2.5 mg/kg, #X7 75';
A7% %€ 12.5 mg/kg, BXA 60';
Ay B HF Ao AP AR E . D R R 0K K T

B D BEANAANESA 10cm Ko B 23CTHRBEEGH: 25
cm, W4 10 em)¥. £ 4 4 XBHR A R R@#E). Zb KK
HEEKF, REHEARIBRFER LG L ZEF T FIB DA RS,
AR 60 24 & v IR T @KL E4 ST 1535.
wHEH

A1 FPRFTHALAORRARES DR A,y TR EEG T3
W Fetr Al £, 27 A K(nM).
RSB S A G4 K ST 1535, ST 1537 #» ST 2097 # /= S 3+ Bk
F AR EABEA SO TERAR

BEASH TR AL X ENEDMN TLECELARELEMY
et i 27, AAaKegAe(S5A ST 1535, ST 2097)% A £
G945 (R ST 1537) 48 2 A5 E IR IR B A A T3t Ay, R Efo b8y
¥ .,

Fl— 2 PHRGFTHHARAOF NSO BFSHRER A, AW
¥ Aol o Z AR E A A (KAVKA,,), @ — b {ET A2 &F—*
on ey E M,
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W E 2|44 ST 1535, ST 1537 4= ST 2097 #F A,, Sk th 0 2 4
ReeAAasd T35 A Ap BRATRFHEHRY, AL, KXWHLE
W Ay THBHSLBEFFolt, |

WIt, A4 ST 1535 #= ST 2097 M3, sIEHF A; Sk fozt
BTRECHZERNICH KRG FFRRCEFE RN, EXELLHH
RF, IXEGREHRMGZREHD 1uM. BB, wREHEHRS
PHEET 50%A LG4 F A S EAK, A8 FHRE F &k EF
H € VAR Z 1Cs 1A

E2VPRFTAEARLELSOMEHLER.

S ST 1535 F= ST 2097 £ I b 78R3 A, A A9 54K B +T L
Beg RitegEfl, FEASECEHREAMEIHER A& 71 (IC5p>1000
nM).

RBERIELTREPANES R BTG, TRE A, SHRALA
WEFF Ak,
k1

Az : A A KA/KiAL
Ki (nM) %+ sd Ki (aM) £ sd Ki (nM) + sd
a4
ST 1680 97 £23 926 £55 1563 %252 16
ST 1451 70£15 1014 0.15
ST 1535 2.29 £0.58 627 £ 45 10740 47
ST 2097 0.12£0.033 15313 26.246.55 217
ST 1537 234069 2330 + 588 80+13 34
ST 1490 46 043 0.009
CGS 21680 5113
ZM 241385 0.11£0.03
ek 38x2.1

DPCPX 6.5+0.95
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%2
i ST 1535 ST 2097 i s
1M KinM) 1pM  Ki(mM) ICx(nM) Ki(nM)
As(h) 1580 519 IB-MECA 12 '0.84
ADO yize 24 34 NBTI 030
oy (kM) - - o i 0.86
o, (3FikATH) - - ATE 95
B, - - atenolol 1,770
B, - - ICI118551 23
BZD(F %) - - W F 12
D1 - - SCH23390 0.66
D2 - - AL 89
D3 - - HFeE 51
D4.4(h) - - FEF 156
D5(h) - - SCH23390 0.61
GABAa - - WBHA 16
GABAb - - (%P3 50
GABA uzse - - 3R T B 10,100
AMPA - = L-5-88 613
LEER - - SRR 77
PCP - - MK-801 2.0
P2X . - o,B-MeATP 14
P2Y - - dATPo.S 22
NMDA - - CGS 19755 967
Hy(t#%) - - ERREE 13
M, - - % £ -F(pirenzepina) 22
M, - - £%W 34
M, - - 4-DAMP 35
M, - - 4-DAMP 19
P - - 4-DAMP 20
/L2 = P, - - A3 12
FI | F(EidAER) - - WEEA 1.6
5-HT;s - - 8-OH-DPAT 0.66
5-HT,, - - &Ik 27
" 5-HTyc(h) - - (AR A 1.9
5-HT;(h) - - MDL 72222 93
5-HT, - -
5-HTsa(h) - - S REm 79
5-HT,(h) - - S-EEE 421
NE $#i2%§ - - LFHHK 11
DA #33% G - - GBR12909 5.0
5-HT #i2% %G - 13 AX%E 44

HM ARSI BT, HERAFANTFHESFRE S8 T2 EH ;0 =2).

F5-ATHHNIKT 10%.
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KA EN

ATHREMAERESW ARG ERFECESIRER), BB TN
s REHEFRGHER. FEELERETHSkEH CGS 21680
(Aza TAREGIEBH L5, EP 0 277 917)#= ZM 241385 (A, Sk #g ik 42
HRERAFHOLERBTEK., ZEHASMNFRXEDEFRTH, &
A A A H B 4E A (Nikodijevice O.F ( ZBH Wik L&) (I,
Pharm. Exp. Ther ) 257, 286-94, 1991).

EX3FPHTFTHXERESDE FLSHFLGTHE LA
REHEBH=ZFHSHHERALER. RIFTARIANE LK TY
15 Fodr AR £
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HAKAKAS T T, & ST 1537 H A FXEFHEMA B
M, Rt E-RBEOLEAE THBARTHEEE M, R
FHEFHERANE. I, REHLSY ST 1537 iR A £
BEH., £FRE, REMN 6 ST 1537 H# X 5K XA (15 mg/kg)d 4L
A% ZM 24138548 F) 644k A . st st, 34649 ST 1535 7 &, A S mg/Kg
FEFLAELB NI OAREDHERLETEN M. B, KAWPGLEY
SR Ay TIRE AR ER.

ERMARGERENE, SH PP REFESBEEGFNCH
1) 5XEMELREFIESE T ST 1537 A ST 1535 e HFidhie. T Fr
L, EMPEA—FEDPATHEREBEE, I—-LERXE55ERMNEZM
241385, 60 mg/kg) £ L 5 £ b 3447 (CGS 21680,2 mg/kg)iE 5 6 4
R ARR.

HAEWSTIS3IS M s, AL ARAFABIL FHBEMN A,
T FH CGS21680 F AU BEENXGREAGEFNIEELZTEZ &
A ZRGERERFEWHE 2).

HHEE A, TRXSEN AT IV PEEEREAZ. oRETF
do ST 1535 EAMTAMEH MY EERREBEELN, HHNALL T
FEAH 10 mg/kg B £ Zwib, X—ZRIEZHHETHRENLSY ST
1535 41 IR 3 Ay, TG R R ERHFAE,

RBIRXHENES DDA T RATEBEREAERAIELT
ST 1535 ¥F 4 ¥ Bk 3 A, ARG RN B R A G4 IE, s, BT XFH
Y, BT RIA T BRERK R T 5 € R A i o R BT 6 A
FEHE, EWE 3P, WEHoRLHE, ST 1535 &V AT E
AEEE, CAEULTRRIEEZIREKEEZAATSCHEERS
T AL AT . ST 1535 4R ABAE 5 B M 421 £ AT £ i 694k
EHRBAMEERN AR RTELEEZREIKRKREAG TR LM S O At
ZEEBZ, BREFFHELE TRF A, ThRGZFRRERA.

Wb, ARG AS W ST 1535 mE, CREZORLTFE~AL
BRUTRAARAMETHERSCHPFLRETOARBEESTR. XHF
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HERBFERBIT. ASTISIS EAKMNEMER SO FLB
BAAKNZEHES XNRB T ARG B,

BEERRFTAEHELENGES ST 1535 5KAN M A% %
CHEALEATEHAMERR.

ERSCEFRTHAMELAR. KMAESCHEARENINHE
A EFHERGER L F R4 (Shaw K. M.F"Q. J. Med" 1980 49,
283). £R%T ST 1535 TR I AL FHERSECHE, ARy
PriE 3| 4E A oG s AL,

WS, ARG ST1S3S RE THRIFAEM. ZEH Ay %
g RN ER L AHGAHH AR AR (El Yacobui M.
etal. €& BEZEFEEY (British J. Pharmacol.) 2001 : 134, 68-77).
BE S AFST 1535 kv R EHWAER PHHER. ZE&HAR T4k
HMHEF XKV THHRFHegetE, X5 X5 RFAREHLEMA
B3 6y 5 X EM.

AKERHAZ—ANBGREMAEY, COLEAEFERERSUEY
—HABXDEY, EEIE—FHIXSFALECBEAADHLESHAS,
R BXDNEVERLCRATARALB A RERALGETHRAS
BA, pledk e ApthEAERGFH L E R 2O HA XK
ELTHRAFTHEFHMNE, KANTHEBRALSAESFTATHEBEKRY
A W H AR/ X AR RS, PP 6 HAR o/ R H 0 2o i £ R
# & (Remington K. Z W # 5 F M) ( "Remington's Pharmaceutical
Sciences Handbook") ¥. AL UAS MR LT AR EHAE
WS, AN ERRKARBAARFA G REF o EERIENE TG
AREFAGEREESFHAANLTFHLCETRAS Lk .

B ERRAAFORKRIERE. HHKA. WA, K.
ZREAHGMEZHEE Y. E4TZANGGEHASGDAE: HLA.
BEREXREE. A, &, EMN. BEN. o iiikea B
WX, ATEHELEGAS PR TIA, #KRA. LTESH
AR, Ak REHM. ANBX. KNERAT RAKRSHF.
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et oRLBHAGHAFTRASOERNEY, BEAGCEARE
LA BEAHRR SXRBHGELeH; EHXBHNH, FeATH
HRAHN, e TERGIRDIENDY.
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o ]

X‘j‘ ;IB‘ CGS 21680 (2 mg/kg; ZM 241385 (60 mg/kg, ST 1535(S0 mg/kg; ST 1537 (50 mg/kg;
tp.) ip.) ip.) ip.)

ST 1535 #= ST 1537% CGS 21680 (AnitHH 344 ) F=
ZM 241385 ( Az it EMREHA) AR G EEREFEHR S
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7 2

M CGS 10 pg Splropo

BICGS+ST1535 Smg/kg p.o.

DCGS+ST1535 10mg/kg p.o.

MACCS216804 2 655 1 (44)

ST 1535 (5 mg/Kg #s10mg/Kg; 7 R ) 3} CGS 21680 % % #§
BREEGER. 5-BATHFAIOR ShHEE ETS

FH4E *s.e.
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A3

wn

m AR B
2,5 mg/Kg
F B 5 mg/Kg

: 10 mg/Kg

W 20-mg/Kg

%

N W

0 o= =W

120 180 240 300

ML BT R (54F)

ST 1535 (2.5 mg/Kg - 20 mg/Kg, 0 JR ) * SR BEH L 65
SEEENGHER., & —ARFTHAEIRSHHO/EE TS

F 345 *s.e.
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& 4

af R B (4 mo/kg ip.)

8 FL %" B ST 1535 ( 2,5 mg/Kg,
p.o.}

0 fRRE+F 4 B ARSE
| oRpRB LB ERSE
+ST 1535 (1,25 mg/Kg;p.0.)

DRARE +F £ B LR 5L

ST 1535 (2,5 mg/kg;p.0.)

¥ ¥

1,25 mg/Kg 2,5 mg/Kg

ST 1535

ngnSiudent’ s *** A3 T A&k $ e+ F £ B p<0. 001

ST 1535 (L.25mg/kg #» 2.5 mg/Kg, TR )5 HMTHREGLERS G
X8 (58 %12, Sug/kgfe6. 25mg/kg, BEEA ) *F kL

B A6 ABEREGRAEA.
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& 5

() THRHFFYEH
3

X,T 'é‘“i %J *% 1,25 mg/Kg 2,5 mg/Kg 5 mg/kg 10 mg/kg

ST 1535 (1.25mg/Kg, 2.5 mg/Kg; 5me/Kg, 10 mg/Ke); 0 R
b RIRA KX T OER . KRR 6004741 RS H AR
ST 1535 AKE. E44RXBPERFELERHHSENE, K FH
BB A A0 AL FHME ts. e. . ANOVAFeTukey’ siibes =52t

BAR L p< 0. 01.
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