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kA RAETROLETEZH,
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EPEEFRLATHES:
AREBER, Hlie
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BAxA. HA wez i grrik wgi BEE 4K
ek k. sk, Eof. EFERR Fihad xRl
S i, |

REZE. IBRAMCCA THKEE 0-C-C K. CCm
BEA. CC4Bi CCREXE CCH#HFEEEXL CC
M A% A OH CL. F. Br. I. CF,. NO,. NH,. CN, COOH. C0O0-C,~C,—
& . NHCO-C,-C.~% . NHCO-¥( . CONHR". NHSO,-C,-C.,~3t k.
NHSO.-%%. S0,-C.-CHE. # SO0.-% XK,

RATEBLRE. A, s, E9X REXEERH
IAXEBC-CE, A PMERARS 2AREAHRNK,

R°Z &. COOR*# CO-Z, X} ZZ NRR' %

f{}m=‘{5:
o

R* 2 & & (CH,).NR°R’. 0(CH.).NR’R’ &,
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(OHg)m"N N-—RE . (CHz)m—N\\/lN.——RG - (CHz)m—NG’R“;

R15 7\ R®
(CH,) =N S . (CHp), =¥ o i (CHz)m"CN""““‘ (cnz)m_@:

O(CHy) =N N-~R$ ;.  O(CH,),~-N N—RE . O(CHa)m"NG’R';
— \/ |

R1S /—-—\ ‘
O(CH,),, — N, ES . O(CHp, =N o O(CH,)M-Cn_-Rs

o
RETHEERRAN LER LM C-CRE, XPALEER
T# 1AK 2 A RPERRK,
5 P2 43 XX a4 C-CRE,
RZE. XRIHBKRAHCCRE, sk THTHY RCAH
8 A R RIRR, AR

, R15 —
. ) -
R®

/\ /
—N o . ‘CN—R‘ -(CH)—N
./ ' \ s
10 BRAK,

R 2 TR EERRAM L& L4 C-CiE, X L &30
TH# 1 AR 2 A REARR,

RETHEERRKNHEAH L4 C-CHE, KT ik B
Tk 1A 2 A RCEARK,

15 ROTTIAE L. LAKALE C-CRE, -0-C,—C.—%.%. OH. ClL.
F. Br. . CFs. NO NH,. CN. CONH,. COOH, C00-C,~C,—3% . ~NHCO-C,—Cy-
k. -NHCO-% 4. -NHSO,-C,-Ci— IR X, -NHSO,- ¥ % . -S0,-C,~C,-
k. F-50,- %%,

RV 5K % 4% A4 C-Coled,

20 REZEXREARHEN,
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2. ﬂﬂ%*l%tlwﬁh&&k,£¢
BR¥X, H

R* & CONRR’.

3. HMAZR1HXT LHRERABE, LT
B 2w ik,

RRAZH H

R’ & H.

4, BRAZE 16X T EHRBRABE, KT
B &wtet i,

R'ZH A

R® & CONH..

5. RAER 16X T ERRABE, X+
AREMEIR, #Hlio

RY, / (RY,

Fo

B & wber k&,

RZH A

R’ % H.

6. HMABK 10X 2HRAKE, L
AREMER, Hlb

SOOI e &)

(RY), / (RY),
Fo
B2 wke ik,
R'ZH H
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R® % CONH..

7. BAHAZX1-5F—RAAX I BREEEFARTHAR.

8. BAER1-54#—FAGX I BBRAEIFHARET OB
FEA.

9. RAZX6HRR, A PHEBRAREAFRART GBI
HH, FlBEasPar kol AXARSEOR I o 11 2AR4A
pEOGS B LOFHANGEM.

10 MAEZR 1-54£—AGXN I BELAHNEATEFTLTSE
AEEERE G ERGEHTHER.

11. MABEL1-54—AX I BREEPNEATETHAEEH
EmbABABRGHABEHTHER.

12. RALLIOGER, RAFHERARELF I BHEb, 4
kL ROFEZERERPAHZELHG FTHER.

13. MAZKX 10 98R, RATYHEBRRAZEANER TET TR
e VIO R AR AR DN

14. BRAEX 10MEA, ATHEBRARZEHNERTEITHR
FEBERAPTEARESROGHFTHEAM.

15. RAER 10980, RVYHESRRENER THETHM
PR M.

16, RAEZX 1-54—AGX IS4 MERNSATAEFTTER
BEEHFTHER: SHAEFRELEHCERYG. FAFRLEHE
BEG. FRAEKG. MATERRE. BT -FHMEEE AN 588
B4, TRLEEE BAh¥EEE BRHEAR. PLREZABREG ML
FRREE.

17. A EZE 1-54—RAGX I REEANERATAEIANELRL
MERBOHEDTHER. |

18. RAZX 1-54—AHX I BEANEATETL Tam
BAE-1 KRG ERGHHTHEM.

19. ALK 1-5 F—FANBRELLT LERERF X Ef
RERERBTEGER.

20. Uik, EFHEFERBNLEHHHHN, L PH—L45H

CHEAEY—HRAEE 15K T BEAF LS WA
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CAR; i

e R A B, ARERARER

AEPFEHORE, Ao hABAHAN, LEZTFRAR
EOski ot % a% (calpain) (FHEHEFHAREOSE) &
AR I1SMAREOSH AR TGS B LYW aA.

EEOBAETEMAREOHRENMBAE O XM, AL
FEAmBA. BEOBANEREEPREES, LA UpER
BREFEITRAENFS RO IR BSEORPIEEREAREFLR
FREGEE O II X n-45 % 9% (P. Johnson, Int. J. biochen.
1990, 22(8), 811-22) . AAKARLZEALELCHEOMF 18
g3 ( K. Suzuki ¥ A, Biol. Chem. Hoppe-Seyler, 1995, 376(9),
523-9) .

EANREFEEOSESHARIBETREEHRN. XEHRAQHE
BRBEEGH e EOREC. WEFREGH - MAP2 P % a.
MAEE, ERERAEYXTHEORM. abiERTEES. &
BRAH. FLH>E P ES. AEEM J. Barrett F A, Life Sci.
1991, 48, 1659-69 #= K. K. Wang % A, Trends in Pharmacol. Sci.,
1994, 15, 412-9 ¥l Bk a.

CoESHRAREREFTRANINTHEEAORKERS, Hli
REFEh (FlwsiBRE) ., FHRSLXTEFAZEZALHFNikA
(#lPR) . £5. MAZTHERR. BRHEAR. PEFZERERY
(Hldedlf) . MEAXSBREF (RLLELEK K wang LK) .
ANFREXEEREMBASKIHERGEAX. HRIFEENEHT
BEGHBIEERTERE, ARARTLEAEG &R, B, 5
BEogit EEALTRIRAECRERLE,

AHEARESEOSTHANTATARFIEERGRIL. &/
R IEEL T X AME . Seung-Chyul Hong F A, Stroke 1994, 25(3),
663-9 # R. T. Bartus ¥ A, Neurological Res. 1995, 17, 249-58
i“ﬂT%%éﬁﬂ’%’]#]E‘%'ﬁﬂ%.i'&ﬁﬁﬁ.ﬁ%&ﬁwﬁnﬁ‘PBL
EREMERBERTOAZRFER. AH, ZRHEBRGE, H%
OBGRHNKETERARBABRTE LA HZEHRFHRE (K
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E. Saatman ¥ A, Proc. Natl. Acad. Sci. USA, 1996, 93,
3498-3433) . C. L. Edelstein F A, Proc. Natl. Acad. Sci. USA,
1995, 92, 7662-6 XA THE GBI TARRFEHFH
# 89123 ¥E A . Yoshida, Ken Ischi A, Jap. Circ. J. 1995, 59(1)
40-8 AN EGEFAAT HAS X FREIRYCBRE
HAAER. BASEGSEHMNPHB-APA RGN ER, AMUAAA
BELESAFMARSERA T AELA(]. Higaki F A, Neuron,
1995, 14, 651-59) . HEaBEHFHANEFRH GBEA F-laBHFK
(N. Watanabe ¥ A, Cytokine 1994, 6(6), 597-601) . #J}, &
AAEEQSEHNHANBEANNBEHEGMEHME4ER (E. Shiba ¥
A, 20th Meeting Int. Ass. Breast Cancer Res., Sendai Jp, 1994,
25-28 Sept., Int. J. Oncol. 5(Suppl.), 1994, 381).

K. K. Wang, Trends in Pharmacol. Sci., 1994, 15, 412-8
PHETSEEOEFHAANGRCTREA. .

IHPLEHEIERGHHRHAN. Kh, TEHHMNEIRRLR
THEHHMNIEEFRHA., RTERHNEFTTRECDR, LiA
AEAHARAFELRERREE, REFHAL. BAIEHHANETR
ARERAGHER. Hlodtt, AABRHTEAERIARER TR
B, AT#EHHANAEM R AkH E 64 (E. B. McGowan FA,
Biochem. Biophys. Res. Commun. 1989, 158, 432-5) . a-HRM®
(H. Angliker %A, J. Med. Chem. 1992, 35, 216-20) & —#
4 (R. Matsueda ¥ A, Chem. Lett. 1990, 191-194) .

AERABREGHALEEARG S TERAMNT, ARER
Bl AR 2 kA = kB, #)4e Z-Val-Phe-H (MDL 28170)( S. Mehdi,
Trends in Biol. Sci. 1991, 16, 150-3) . A4+ 2 FH# T, K#
HEtl, BTAESERAHE, EMAFTRLARLY, TREXRH,
A TALETRAAREARBYERIFBERE (JA
Fehrentz # B. Castro, Synthesis 1983, 676-78) .

JP 08183771 ( CA 1996, 605307) #= EP 520336 ##& THTL B
v —A-F B E A - R R -4- T B L, RS K G & A
MEEESY., R, EAPF PEXAYH. FAHEABXNI
FEABRNKBENRELSDERAREAR T EARAFL.
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KR LEHEAIRAREOSENHN. LEREZGSBHH
H, Hlio, ColtRELAWELTFAAS L CF, FLGRATED R
BEMREOERHN. STFIHAREOS, AAEE CFRAEME
HEGBOITERARDEEREAETER (MR Angelastro
£ A, J. Med. Chem. 1990, 33, 11-13) . 4ARFHR, L£4H
b, AMEARARY—Fhmo-EELRANIRRTERHAED,
BF—F BB ARDELREARITED R A LG H % G B 5
# (AR EFE M R Angelastro F A8 X #K ; W092/11850;
W092/12140; W094/00095 # W095/00535) . R, #&4Hik, #®R
R A X O R R Ao B KBS 60 BRAT A W R A 8 ( Zhaozhao Li ¥
A, J. Med. Chem. 1993, 36, 3472-80; S. L. Harbenson ¥ A, J.
Med. Chem. 1994, 37, 2918-29, A& i M. R. Angelastro F¥A
o LAk ) .

MESFRECEAEIKPAFE. B, WO 91/09801. WO
94/00095 F= WO 92/11850 ¥ & £ 33 7 & & & PhCO-Abu—COOCH.CH..
¥ @, A M. R. Angelastro FA., J. Med. Chem. 1990, 33, 11-13
d . KA E A KA A % Ph-CONH-CH (CH.Ph) ~CO-COCOOCH 5 35 #9
EE a8 AN, J.P. Burkhardt, Tetrahedron Lett., 1988,
3433-36 PAFE THATEH. R, ETRHANAKEAEZAHFILIR
REFERESERZHE,

ERSZEFT, AP ROEF T, TRAEGDABKALE
B, Pl BB Ll. ST, EERBEATRAARGEME
HEEQERNNLPNERR. R, #3AABRK TSR a8NW
HAGREZEXTHERERIIBAREMR, BARRE THEKA
B, XAERBREARSTRERLEXTEBORB PR —RL Y
( £ 1 R.T. Bartus ¥ A, J. Cereb. Blood Flow Metab. 1994, 14,
537-544) . R, XLEHB P RALEC_BSEFTELAAER, K
EHRERGERS. BRAERDB AP TETAGEREER QBN
HALFEZHE, XEWHANERABRAFRARED, FHERIR
#6.

AKPEETRAGEKRSE, PARRSPPRLREKTEYS. &
A W2, FABESFERBESHABRRSARTREIAE
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EREREAKEOS. PS5 OB A IR H NG TRE.
b, HAARNBR [REOURAAES —AREBRAR, BT
ERBAE. KEXALWBRREXRTEAABERY, #ldofpi-4-5
MAmm 0.5% Kk, EXBRAAODEABKALEHN L TRENTN
EWHIRR LT FE SRR,

AZWFRAX I BE. AET Mk ilk, THROBRF
Bkt AR AATHROGERZTHESHE,

o R
(R"), o8

AP REEFAATHRSL:
AREAMESR, Hli

I RY, (RY, (R, / (RY,

BEEE. EE i Forh. ki (pyrazyl) . %4,
ok k. H4k (quinazyl) . SEskE, Eopk, XiE9k X
Hekub ik, kdhE PRk,

RESA. XBRAHC-CIi. XH#H A4 0-C-CHE. CCom
BHE. CC4Ri, CCREXK CCHBEEXE. CC-
k¥4 OH Cl. F. Br. I. CF,. NO,. NH,. CN. COOH. C00-C,~C,-
£ & | NHCO-C,-C,-%: & . NHCO-#% . CONHR". NHSO,—C,~C.-¥t k.
NHSO,-% & . S0,~C,—C.—% k. # S0~% %,

RETHESEL ok, wrik, 9% vHREAIELAKY
S K A4 C-CEBE, AVTAEAFR#ER S 2AREARA,

R 2 &. COOR*# CO-Z, X ¥ Z R NRR' #



------------

......
......
.....

R' % £ % (CH,) JNR'R’. O(CH.).NR'R’ &,

(N |
A1s Ré
(CHy)p— N ; . (CH),~N  ©° (CHz)m-CN—-R'i (CHa)m-@:
-

O(CH,},, =N N—RE :  O(CH,), —N N—Rl O(CHQ)M—NG/RB;
— \/

ca(ct-iz),,-N(:iR:s O(CH,)N—NCM °<°Hz)m“CN"R'
5 #or
RETHERRRAN LA L4 CCrE, XFPAREER
TH 14K 2AREARK,
RESKRIHARALAC-CRE,
RS, RIBKAECCHE MERETRTHY R H
10 MEESRRIRRA, RHFAR

15
N N—RE RS — " N/§ R
— _ _ P
RS

/
-—Nf—\o . ——CN—-RB - (CH)—N
./ ' \ps
B,

RETHELFRRAN LEX LM C-CHE, APAEEER

15 T 1AXR2AREARRK,
R°2 T ERFRAN LEAR L C-CE, APk AR

T 1LAR2AREARK,
RO TA RS, XHAAEH C-C-HE. -0-C-CHE. OH Cl.
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F. Br. I. CF,. NO,. NH,. CN. CONH,. COOH. C00-C,—C,—%% % . ~NHCO-C,~C,~
k. -NHCO-¥ & . -NHSO,-C,—C,-#x . -NHSO,-¥ 3. -S0,-C,—C,-
RA., #-S0-¥% K,

RUZ AR X4 AEH C-CRE,

REZRARAA RSN,

m>% 1. 2. 3. 4. 5 & 6,

n®z0 1X2 A

o2 0. 1. 2. 3k 4.

XIS TRAERFFEE, FokFHELS DI EBRRFH
R, wRE 2SR HAEASY, TAIHAE L HRAER
M X T AHR A f AEIATF RN LY 2R KRGS
WAL S Y. B—F @, RSP TEAIERA T ELS Y Y ok
ABRELBRLERRRE. CARPRABREHNE.

AEREFHFEX IS WHABZRER LT FHEK, #litdX
I rRAMAEHERITFAKGR T1EDH.

AZPEOEX IS ARTESE, AL THEIHEX
I W EZELSBABRRBELAHR. EERPARGLHAFL
Fortschritte der Arzneimittelforschung [Advances in Drug
Research], 1966, Birkhiuser Verlag, Vol. 10, pp. 224-285 ¥.
XEBRAROEARLES. HER. BLR. L8, BB, TR,
L%, TEB., HAK. FL&Y, FARLA. LAMLE. AAAR
X K

AEWBE I THRELSGRF R 1 THRENS ZH/HF EHE.
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AN — A — “\BJLNJ\GON(CH,)OCH,
YN ~cooH H,N*" ~CON(CHJOCH, 1)

\ wvi Vil

HER I 5EL/E8 NI EBAHRAARGEBE IV. £EL
B 9 4% A & C.R. Larock, Comprehensive Organic Transformations,
VCH Publisher, 1989, pages 972 ff. & Houben-Weyl, Methoden der
organischen Chemie[Methods of Organic Chemistry], 4" Edition,
E5, Chap. V ¥R XM FRKBESF &, HdE AL FHRE COOH &
LA COL W 11 89 “i4” MiTAES. LAFEZEHH W CL. %2
o N-BEREH=w, REWREELRLSERAELERBRE V. #K
BAELK. BEAREMN A L TR, @a_%BR— 7L 7oEY
F-20- +25C B E F#A7.

THXEBTED IVALAERALPRFEY 1. TRASH
FME ALK S (AR CR. Larock, Comprehensive Organic
Transformations, VCH Publisher, 1989, page 604 ff.) , #ldw
Swern A4t £ Swern &AL (T.T. Tidwell, Synthesis, 1990,
857-70) . {& Mk Q.84 /TEMPO #4784 ( EX ¥ S.L. Harbenson
ZAWYHK) . K Dess-Martin £ 4 (J. Org. Chem. 1983, 48,
4155) . MEHERG I (FRERIHK) , KAEHHRERTA
BEMNPA L FLIERE. WAXHX_EKTFTRTARALANF b

7



10

15

20

25

......

DMSO/WL¥E x SO, &, DMSO/¥ & A T-50- +25CRE TR T HE ALK
B.

A&, THERIILSAEAFAGERTEAD VI R AL RET &
B VII. REREHE IV HRANF XBAERE. FEBRITED
VI TASBBEPHELR VEREERAMAFG. ARHNE&T, L
FozEdnmER4sk. ALFRFT X, APAZRALBRRE
B EY. #ldoBoc. THRTERKEMFRELFZIR VII HR
AEAR 1. 4w, £-60-0C. AHRENH O X HITERT
®REREHEALRANRRTER. |

EEE—FkEMeGFE Y, ETAHNERNTEALER M HL
BRAZPR I ORI BERITAEY, #l& IX(Y =0R. SR’). C.R.
Larock, Comprehensive Organic Transformations, VCH Publisher,
1989, page 619-26 ¥R T ik b5k,

BYRASREAMEARERGHO L RBRBE I TREELSR
FE2M3FHREGSHFERAR.

ELH, TEFRKHET. #Hek 25-100C, EXSREK
EAMEN SO isHhRSH P, ARIBALARLE. &
FAAREAFERRE [1a HiL R II.

£ A FEMEH, ¥4 £ Houben—Weyl, Methoden der organischen
Chemie [Methods in Organic Chemistry], 4™ Ed., E5, Chap. V
#o C.R. Larock, Comprehensive Organic Transformations, VCH
Publisher, 1989, Ch.9 P HE @ FALH, WX ER II Ho-RE
BAT A& .

Blde, HHB IR “ERH” ®A4T4AH ITb-Y-COL, X ¥
LEBSFEAHF e Cl. kb fe N-FEA X =%, RKEddmARER
#F & 4 H,N-CH (R®) ~COOR ¥ iX 3b 75 b o9 M AT £ o AL B AT A2 9 X1, &
BERAERA, BRENAL—EFTR. waAXBP-_FTEFRETT
-20-+25CRET#4T.
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o R o© o g o
e RL"?)LT,YOR‘ — RL‘-BJ\NJYKNR.’I,
A W LA
r

Hits bRy X, FBEFTAROITED X1 #ULAR
s R XII. BA® PR2AL Dakin-VWest S EMWHALE T, # M
Zhaozhao Li A, J. Med. Chem., 1993, 36, 3472-80 & 7% ik
B, EEszxd, FEEARXIIS5EIREBBRALETN T &
g FHET (50-100C) BB, RERMBFHE&HLLE
MELETT25-80CRETRE, AEARALXVRESE . Tl
10 FEBMEARALE AR ALRELAVRERR.
ETEHEMF Zhaozhao Li FA (KR LX) o9 F EHAKRR
AXORE I AHEEMNAL_RPRYTERT, RARLHHR
BN fAMES B B mA 1, 2-LR_ABRE DPHBRE
By, BRT %K. EBREEMNFALHEFT 0-80CRAETHIL
15 #AABE5ERE, ABRFASE I (R = CONRR) .



10

15

20

A RFES3

R ©

HZN,j)LX |
0 H Xl o R 0 o R 0
1
A, —e R-\BJLNJ\H\X — R\BJLTJ\HJKNR;R,
A L b o A4
XV

-

o & 0
H"'-BJLN OH m— RL_BJLT NRER’
A H A h ou

{
H
xv Xvi

ARFEIPHETS —Fk. RAEARBESF R (FRALEX
% 4§ Houben-Weyl) , HWREAZR II 5 R/RARERRTAEY XIIL A
B (#F XIII 9414, AR S.L. Harbenson %A, J. Med. Chem.
1994, 37, 2918-29 & J.P. Burkhardt ¥ A, Tetrahedron Lett.
1988, 29, 3433-3436) , B TBEE XIV. THIL&HAH XIV
§ib, AABRAZNBEARBITAD L. TRASHFTRALEAE (K
®, C.R. Larock, Comprehensive Organic Transformations, VCH
Publisher, 1989, page 604 ff.) , #l4= Swern & 4t#F= %X Swern &
, REEEFNFw —_RPRIWESTE T, EHEHRAZFTEHA,
AP ER/H xS0, AP TERR-50-+25CRETHAER
WK E (T.T. Tidwell, Synthesis, 1990, 857-70) , XM KREAR
4 /TEMPO #4784t ( AR EX ¥4 S.L. Harbenson FA) .

% XIV Ro—2E® (X=0-RA) o, TRAELERFEEMGF
¥, PEZER/ WAL HRS BT TERTALAAERILEL
B, OAARRBXV. ACERAE XV ZALELRBESFHTHE
KB FRHEN. THE—AHEETLEH XV K, AERKLAR
A %A 1.

ExPepEd - RRAREIINNE ACERBIIAATAR
W FEF R F.
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A-B & % i@ it /£ DMF. THF & BuOH ¥. A S & 474 18-B-6 A4
T, BARLA S WERENEREBAYN. ZREAREEELRAK
ARBSAMENSY. Bl RHREAHH NaBLCNAAET, A
PRGBS DL R R KA (A F. Abdel-Magid, C.A.
Maryanoff, K.G. Carson, Tetrahedron Lett. 10990, 31, 5595; A. E.
Moormann, Synth. Commun. 1993, 23, 789) .

AERLrBRABRE IZAFRARTOBTHN, LEAZFRE
BEOSHALEEOR I I ARAREZO%BRLOF4FN.

CZERXHKPOEGFRENXEMNT T LRRKBE L GHH
KR, ABEREEIH 50% B M T hipd MRE (1C,) HAK%ER
BE. EFARNIHRE IWNSE%R ] 5XG% 11 #ARES
B BuitER.

42 G 8 B A

B EMTF S. Hasnain F A, J. Biol. Chem. 1993, 268,
235-40 B F M T AL E OB BIrHIEA.

¥R H A DMSO #4565 2 uL FH M ER (LKA 100 pM
~0.01 pM) Mm% 88 pL B EGH B(FEANBRGALRE O B
(Calbiochem), £ 500 pMZ & THHEE 5 $4) F. $idReH
AEi2 (25C) ¥k 60 44, REGHBLMmA 10 pL 10 oM Z-
Arg-Arg-pNA ( £4 A 10%DMSO N & T) A BFHRE. ARER
Z ik it & 405 nM BALE B 30 5 4. REWMEKHEAZ I1C,.

HEagsE 1 F 11 MK

A A E A 50 oM tris-HCI. 0.1 M NaCl. 1 mM =% 35,
0.11 mM CaCl,. pH 34 7.5 W& ¥ & ¥, AXASEOGHEY Suc-
Leu-Tyr—AMC ( % F DMSO ¥, k&% 25 uM, Bachem/Switzerland)
RNZEEQ%HWHANGW PR K@ ParEBA-H5%a%,
%3 JUA &, 2540 % ( DEAE-3 s 3%, X A 3548, Superdex 200
4o Blue Sepharose) ZJ5, RFTHED> 95% 698, A TSN
B2 ifiit SDS-PSGE. Western i 4414 N-A#F A S HMEH.
4 Spex-Fluorolog ¥ X+ P FA..~- 380 nm #A.. = 460 nm st 2 B
B T-Rh-4-TRERE (AMC) R EE. & 60 54653 Z I
WA, RO EmsHREgtti, FRRAXZE 12CHITH

11
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%, BB OBG HBALERRK, FH NS5 G 8 KWL DISO
ARG A mHEAXRSH T, FF DNSO LR EREALL 2%,

—k®E Py, 10 pl B (LREH 250 uM) F= 10 pl p-
EEOQR (LREH 2nug/nl, B 18nM) KA mB) S ALK F &M 1nl
WEHT.MZ15- 2008 B RGBT FTHRDEB. RS RA 100
FEH (50- 100 puM & DMSO &k ) , M Z 40 4r = R e Hl.

KA RRBETER G Z RN XA LN
(BEFE)K=-1/(v./v) -1 X¥ I=wHMRE,
Vo= mAIFHMN NIk K,
vi= FEFTHRBEEE.

®ERW v= AMC HE# /R, Bpi&E/ e+ F6.

EEQBEAMENFRABREOSR. ATHLSRZOSERER
REG, BSEOSHHAMNLCATREBE. ALl BTaBkHwH
M B ENEOBKAREFTERRAIARER, B, R
CNAEFOEEaBRTHAN, EXR AR AXNERARS. ANNEA
NALRAGEEFATIHRENLESH. RNERAALDKREAESH
ZOBWHANFABYERSD.

B Q&3 6 S 45 B R R S pp60sTe B B R

G ERE, BABYE ppbOsrc RBETOHELM. 0da FA
# J. Biol. Chem., 1993, 268, 12603-12608 P #3& T s 3b ey %
B, A @, BAY calpeptin—— 5% QB H N THIL
pp60src 95 M. RMBBEZRBRXFFRBOGFEBNET ALY
WAmemp AR, ¥AEEEELREAIHEARL 200 g 55H#
B 16 94, REFS IR, FRARIRENR (&K
% 5%: 68 mM NaCl. 2.7 mM KC1. 0.5 mM MgCl.* 6 H,0. 0.24 mM
Nal,PO, x H,0. 12 mM NaHCO,., 5.6 mM % ##%. 1 mM EDTA. pH 7.4)
AT 11 #HE. BEHALIBREFRELRE, R PBREERATE
10 A /ml. EEZRSBAMPIK,

My e, BoEdhkdk (2x10°) 5REREGHH
FI( % F DMSO  )E 3TCHIEH 6 24 ARG M 1 uM B T & 4 A23187
Fo 5 mM CaCl, ¥ fn i 7E4L, 324k 5 4 4P/6, WA 13000 rpm 3 EHF
P REEH S, B ALET SIS HAZART (SDSHAR
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A%: 20 mM Tris-HCl. 5 mM EDTA. 5 mM EGTA. 1 mM DTT. 0.5 mM
PMSF. 5 pg =W EG&K/nl. 10 pg FEGHHHA/nl. 10% H
fe 1%SDS) . E12% BB T2 EERG, @i Western PHEEE X
pp60stc A X 52 kDa # 47 kDa 2 M *#%. %A% A Biomol
Feinchemikalien (Hamburg) 23 & % & HB £ F K -Cys-src ( pp60°~
o) Judk. BIB4 A HRP 89 £ 5 4K (Boehringer Mannheinm,

FRG) &Mz L ik, kgt k#t4T Vestern PR 2.

Wit FEERZ TR E pp60src BEM, PR R REL )
BB 11 A28 PABTFRASHELEG LM (HR 2: 48
%F 100% 5 M) . ED AAFER B BERIL 50% o Fr 4] H 69K
E.

EERGALTHARARLIF T @B T

E M XA E B Choi D. W., Maulucci—Gedde M. A. = Kriegstein
AR, “BEBREALEMBEFRDTHHEZFM” . J. Neurosci.
1989, 7, 357-368 J#EK &y H EHATH.

M 15 ERIMADAREBPRRELKBHAAGE, B35E (R
EOals) y RN ThimE. XLl (A Z2RAFPELEFEL)
B4R 24 E, 3K (AHF ALK (laninin) H3EHFK) R T
E(AALAKYERIL) B, AFDU(-R2-LFRARERHEF) 3
HA2SEA®. FmBizk 156 X5, mASRBRILETHER
= (159%). ik A8EE, MAFSZTOEHHN. 241 HE,
BAMTMBELY EERTHLBBARS (LDH) RAZWBHAY.

EARBER OGS LEMBRERRL T PRAENHBRAL (M K T.
Squier ¥ A, J. Cell. Physiol. 1994, 159, 229-237; T. Patel
% A, Faseb Journal 1996, 590, 587-597) . E, AAWE %
RENF—BEY, EEETEAFATASETGRAET. %9
BRHANCAAABRRAF RPN A TS TGS A RLAETOS
Br .

NT2 %8 & F 454509 m fe. 32 =

TEAMBAENT2 P, EBEFHEA218THEAT. AFHGHFT M
BT, EEBE 20 0, ¥aBRd 1A A e/ EETHRER
2P, 20 0WE, £2.5 ypMBETFHAEFS MBAET. ¥R
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ERRARE(HRAMNESL. 5 PHE, ¥ 0.05 ml XTT (e @K
# £ 1I, Boehringer Mannheim) WP ZRABRASBHT. 4 17 bW
5, EEHEH 4 A, A SLT Easy Reader EAR 400 # 5 £ %
E. AT —FINNEEELRURERFHN. SABK. AKX
BB EIREETREAFALETRERGBASBRANTH.

ERSAZBHRERICERRY, RALFARETHE M, I
SHYHAZEL (CNS) SEXASRFHMER. 2RELENLSH
SHRANSFEER. LY ABH AL L4 FEEFAHB R 45 NMDA
S ikfe AMPA 4k, B, ZBBEARENFHERGRERATR TS
FAEER LAZEAAZERERP o TERASRAIMER
K, KA. REFBEFEEELOHZFEALAR, ART i
LEXXGHG, AERBAEN (AR Arzneim. Forschung 1990,
40, 511-514; TIPS, 1990, 11, 334-338; Drugs of the Future 1989,
14, 1059-1071) .
RASREARFTHRTEXSORPHER (DA T4 NMDA X
AMPA R AR )

BRA2TFASHEEER BAA (EER|ER), EXFF T E
it B, $EFHH (DR AEHRRBEERRE L. TALEAL
BIHALEEALTFERTITEAZRZAGFRLESY (EAA ER
M) kP X Esk BAFPEAZLE T EA RAGIERELES
HHZHERMERNATRESZEN, HMATALEKAELH
EAA £HARFRIHGEH, PEHHRTATHFIE ONS %
B, ATREIABROGL), BARTEBEALTFARSE, AZ
50% 3 # 65 W 2&F B £ 4% NMDA & AMPA 31 A2 69 5 J40% IR i &9 EDs,
18,

AXPLRyrRARE I RIKARTAEDH LESLa8H 1 P 11
ABAAEEGEBRLOWHAN, BATATEHNSSEOHRAR
EOBHGitnEmA Lt in BRALXNSE I TR TETAHR
Bed, 24, AR TELAFFRELXAGFEERER, PHER
HEZH S EARBERER. HAEARKAPFTERKANR,
folA, AEATRTERCELHEFELEHCHEFHG. FAFELE
HERHS. TRAHEG. MAZEARR. 9T FRAM@BEAN T
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BHoHitG. RRAFEE. BAFEE BREAR, PEERBAS
MiERRE. B, AARRKEITATHEFNESSORER
7, B TRATERETa@mEAN -1 KEE AR, Al XiEd
R M.

BRTERGHHRARIS, RABEAWHALLALTRAEENL
&9 1.

s TFRHIHSALH, Al H, KENIXFNHBILH, 4
P ERESHORETAAFTRARE., #EFH, THRALSGHHGS
T —&HA0.001-1%, £#&%0.001-0.1%,

sSTFHHRLE, HAXEANELY. HE2LAHNEHS 0.1-100
mg/kg R E. MEMEFERNER PP ERE, BXLTFT—- A%
ik KRR

REFEALHFX, ARVNEBENSAREFRAS UG F
BRGNP HEN. S THFSALERHN, TEREWBERTSF
HEAF LS, RS, CRAALERS., CAECALERY.
EAGR, BL_8. RL-_BRE8HE. LAXLERGR, oxH.
ALEhF LM, FTAFLANN, GEHHAYEHLIAE. A=
B, L. B, ToARLHRERESA.

AZXREDHALTEARAMMAALLETSR. RTEATLS
AR TRULREETE, HekH, #HTH, LLHNFPRFA.

AEXPEBHNHEFGRENLAS A BRAEHH AN
HETHEROYREZEFFTARLEY, FLHFRALS LR
B, XEXAHHEANZLERFT ERTY, a3 FERLsms
e FARE NP AmENRE mHE.

AEXAHHHNTRAAL SHLHERLH, Al REH, F
EHEABHp B REGHRALY, LTLY. BHEAZEY, &
B¥ELH. ARTRAGNBARAAN. LM, Wk, ZH&E. HA.
BEMN. BEN. HH. &N BHPREN.

% 7.4
2 1

2-(1,2,3, 4w &7 Esk-2- ) BIN-(1- A A TR E-1-ARK-3-

2R R-2-K) 18k

15
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a) 2-(1,2,3, 4-m & Edk-2-X)HRLE

EEET, $#$4.0g(19.4mmol) 2-RBMTE L 3.2 (19.4
mmol) 1,2, 3,4- W& sk EMAMNR 5.36 ¢ KB —&LE 50 ml
DMF ¥ F 110CH# 3 b, REMmAK, ALBRERZRSH; A
ERCsmAELELE TRIIAL #Bdé&#x (BR/ER-T
BB 20-1) simEd, KFT7 4.8 g(87%) .

b) 2-(1, 2,3, 4-w & F5k-2-K) WA

AEBREZETHLINARAERATER 4.8 g 7 RH& la XK
(2 h8) . BERSWAXAEE, REMLBRLEER, ALK
¥AiBBILE pH 4-5. BB EHFRE, FALRILBE—KRFER
KA, BEFEFT3.3g(81%) FH. 5% 150-152T,

c)2-(1,2,3, 4w & Fddk-2-B)BIN-(1-RE Tt -1-8-3-
$hm-2-R) 18k |

£0C, £4%1.65g(6.5mmol )P4 1c 5 1.0ml( 7. 2 nmol)
Z LA 0.88 (6.5mmol) 1-#X-1H-¥%J) = (HOBT) & T 50ml
DMF ¥, KEMmA 1.5 g (6.5 mmol) 3-RAE-2-BX-4-FRATEE
e d. 2.7ml (19.5 mmol) =T KA 1.37 g (7.2 mmol ) N°-(3-
—wEERLRE)N-CABL A ®E (EDC) . ¥ERESDE
TRBEEIRE, MAKMLE, BEREAK, KFT 2.42(85%)
8.

#®5: 237-239C

d) 2-(1,2, 3, 4-w S FEk—2- R )| [N- (- KA PR -1-AK
-3-f A Am-2-K) I8k

#£0C, $%1.3g(3.0mmol) ¥4k lec 5 1.9 ml (13.6 mmol)
Z BT 30 ml DMSO ¥, REMmA 1.92 g (12 mmol) W% -SO0;
o9, BunlthBEHEIRE, MAZREALTR, BEREGHA
LBLEERI K, SHLRLEME, TBR, KL KALAHE =K
VEE, BESEA FAZTR

FE: 400 ng (FHEAE® T EE 31%)

#.E: 163-165C

16
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1§ NMR (DMSO-Dg): & = 2.8-3.2 (6H), 4.3 (2H), 5.4 (1H),
6.8-7.5 (11 H), 7.8-8.1 (3H), 9.0 (lH) ppm.

A EMF A W& EHH 2-5.
LA 2

9-(1,2,3,4-v3 8.-6, -=F A A Foodk-2-R) W IN-(1-RE ¥
B -1-AAR-3-FEEH-2-4) ]8R

BE: 214- 216C

lH NMR (DM50-Dg) : 5 =2.7-3.5 (6H), 3.8 (6H), 4.3 (2H), 5.5

L34 3

2-(1,2,3,4- 1956 T-—FAEFEHh-2-K)MIN-(1-REF
t-1-A K T-2-K) I8k

weE: 182T

1§ NMR (DMSO-Dg): & = 0.9-1.8 (9H), 2.8 (2H), 3.5-3.7 (8H), 4.3
(2H), 5.1 (1H), 6.7-6.9 (3H), 7.7-8.2 (4H), 9.0 (1E) ppm.

L) 4

2-(1,2,3,4-9 &F ek -2-K) X FIN-(1I-REAPHE-1-AK-
-EEAFH-2-K) 8K

% E: 156- 158TC

1§ NMR (DMSO-Dg): & = 2.3-3.2 (6H), 4.0-4.3 (2H), 5.3 (1H),

LM 5

4-Q1, 2,3, 4-v9 EFdk-2-£) M [N-(1-REAFRRE-1-AK-3-
A H/-2-4) 1808

% &: 160 162C

17
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1§ NMR (DMSO-Dg): & = 2.7-3.5 (6H), 4.2-4.5 (2H), 5.5 (1H),
9.0-7.4 (11H), 7.9-8.1 (3H), 9.1 (1H) ppm.

reraMAAETAY (E#H1-250) .
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