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2. WBEHFER 1 FRNRLUYRTEY, ARPINEEEEFES—A
N-BEARLE, ZERAEBERE N-RIARREE. EREERE.

3. AREBCRIESK 2 Frid MR ERATEY, Fridl N-REAREE B
b

4.  IRERFER 2 FrR R UDEATEY), ki N-RIRAEH A HEE
g

5. REBCFIER 2 Frid (RO BATEY, Fridk N-BERASE .

6. IREAUFIEK 3 TR MR RATED, TR N-BLRAELE —4
ERERET .

7.  RERREX 3 FRORUDELTEY, IR N-RRRALEHE 4
HERERD

8. RIEHFEX 3 FrR MR ERLTEY, IR N-RRATEHF
REREERNHTEY.

9. BEFEBFEX 8 Frid B LU ED, E?ﬁ%ﬁ%@ﬁ%%%ﬁz{%ﬁ
MRREEBRBFERAEER.

10.  RIEWACRIEK 1 Frid 2 A UDSATEY, Bk B E 16 FiRZEMLEY).

1. HERAURIZESR 1 Frd B0 B R ERAT A, B 1 1 B 17 FRFUSSHOAL &40

12. REPCRER 4 R IR SATEY, IR N'-RERARE Kk R B
Oh 5B &Y.

13, R\RRER 3 FTRMRUDSHATEY, Frid i) N'- B2 BRAR £ ik 8 B
9a-9c FrFI B MLED .

14. BE\EHRIER 8 iR MR RATED, Frid i) N'-BER £ ik B B
9d-9g Fr 5 B KL ED

15.  REMRER 11 frid B Rar4£y, id N-BRARZ KL H
& 9a-9f Fi 5| B L& .

16. MMEFERFEXR 1 rRMEUMEGTED, EEEE—MRNERS,
EE TR SES FREEM AN E.

17.  RERFEK 16 Frd R PYEATEY, Frid RS TR EERBZR.
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200 —MHATHTREENHZREENERNERITENAEY, 8

ERREK 19 Frid A SR 2L B & A El

21. ARE\ARER 20 TRMAEY, TRZREBRAHFAR _—FRFEYSE
¥, Bl DFMO.

22, IREHBFER 20 FRNEAESY, EXBE MBS CHA TEITH
R R A B RE B AR 254

23, —FIEIT 5 4 M SRR AR O I HL/ER TT G O ) B R R AE R VR T Y
FIRBRIER T, ERBE THTEREBRNNREK 1-18 FE—TT AR R £ i
KU EATED -

24, WRESCRIER 23 TR, P B N iE 5 5% RS 40 .
k& neontima 40 . it J88 4 A0 B 309 BN M I AR RRAE 5K

25. ARIEAURIE Sk 23 BTk 51, BaR £ BUWR AE & i AE B B BB R 5
B -

26.  —FHYRYT 5 A B P B FEOAE oK B/ ER R O 0 ) & Rk s NS B R
BT KRR BURIE I, EABA THRITERENNR EX 1-18 FE—T TR
) & f R BLART AN % i 6 B3R

27. ARERFIEK 26 Frik 054, AR BEERMEFAR -RTFELK
¥, Bl DFMO.

28. ARIERFIER 26 TR, EEFE —MBEMHEMATIET K
T B AE B AL 259

29. AREAFIE K 23-28 PAE—IFTRK G, HEdgRAPKR. EHE.
AR, BEE. BIEA. &R, XRER. AR, BR. BN, BEESENSS.

30. MRERRER 29 ik vk, rRRES Z8K. KT, LK. MmAH
BREE N ES.
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RIAE R V897 A0S W7 0 B 3 2 BE 2R
A Sk
FRERTUFRMEYLFZEE, BRFHEERESPATIHNNELEY
5 KERAHRE, FRHREREAEHRSRIVAERE, [EAHEHHTEDLERE
WATHdEEZERNEAHES TR, XY, HRLEY T RMmEE
BHEME A BRI R EXMAEYAH T RTS8 RSN EEAAHKRER, RRMHE
B2 E B
AERFEY RISV CEARRT PR H 2 BEEDHE B
10 flig. WRXETMHTRUME PAT A/REEMAREREETACPATHINAS
Y. MRXETREERBEAMRLERROUEDEHTTRELY. RALZER
R4

HE

ZERIN T ERE. R, TR ARG e 75 40 M v 3h vh 2 A2 03 1 I A RAE B

15 ENELE@EHTEEERTEZEKIEM (Cohen, S.S., “HRFM|K” 1998, +4
K¥ERRA, AL). efEEE pH TARHAE T, WEREHE THARAS R
WS ATHIEE. B2 K, DNA Rl RNA 5527 24§ 4 i 5 A(Tabor,H

2, 14-"8RTHR(EE) WA, Ann. Rev. Biochem., 1976, 45, 285-306;
Matthews,H.R., L. REOFREW 5 R, BioEssay, 1993, 15, 561-566)2 Il

20 FEMFRERRIEIAER. S, BETEREAAEEEFRART DNA &
Z N E 118 E (Ha,H.C.%, Proc. Natl. Acad. Sci. USA, 1998, 95, 11140-11145),
BERMEREFEANEZRESMEZ MBFEFAEMEILERWoILT., FERH
HFAMEHENREEM: W EHENNHEN, £H94F, 1998, 37,
10722-10729; Webb,H.K.%, J Med.Chem., 1999, 7EEl)., Bk EHHE LB HMH

25 TRESZENRE S ERATEMFTIEEKowworotow, A, ZRREXN THRE S
BRI BB AR, £YHEIE 1974, 144, 21-27). BEXNTFEZHE
RS2 B 7B A F EEW(Carter,C., BEMIMEH%, 1994, Academic
Press, San Diego, CA; Williams, K., #RER FEEZEWHELEH, £Y94

£ qua, 1997, 325, 289-97). NMDA 24 E &V REZKRE &N SR EH

30 AR (Ransom,R.W.%, L-AE B ER). HEBA L X TPHIMK-801 5 N-F
D-REAEBB(BZAR-UBETFTEEESYZRNESERANBRAY, J
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Neurochem, 1988, 51, 830-836; Williams,K.%%, MMM . LN T NMDA %
KBRS, Life Sci., 1991, 48, 469-498).

EFMBEAHERKEIEFNFZRBEARSBUEZREDEHRER. KE
BEMHARTR: EZREVER. RFENEESEIRHTZ ST, HARARE
ZARERE. ARALSETFRELE S FRPHERIEX —FLREH:
RS FRERERATREEENES . SERERBODORSKEEYEHF
FIBRERE, CHEMHSEBIATEEE. ZBNEY¥SEEHBRE, REMHm
B FES KA YEEZ —(Russell,D.Z, FKEBHASTHEESHK: KB
JE. SREMEM R EEETRSERRREELE. EHFFER, 1968, 60,
1420-1427). AREKTHFZRIEEZHFEATEFHE, WH, ODCHR
A s {2 4 K 4E A (Alhonen-Hongisto, L. 25, 1R F] A5 FE K -J5 40 Ffe B0 20 8 1
AMEEEEORENEERERBER TR . £Y94F5%, 1985, 229,
711-715). HEIE2#1\, ODC FH RS B £ K Z B FE XK (Jame, .55, Zi%
EREAKNEIE . £YHFS5EFFHIR, 1978, 473, 241-493); Scalabrino,G.
%, TRESWIININE, B—a . BIEHF, 1981, 35, 151-268; Scalabrino,G.
%, ZERSWILHYMWE, E_HS. BV, 1982, 36, 1-102). ODC-Hilg
HER NN ODC I RBMH . XBRIREI &N <K% ODC-HiBE A
FEHERI+1 #85, T RES5I&E ODC #illt & A /K F & (Hayashi,S.56, YEERFER
MMM ELD: —REKETEA. TIBS, 1996, 21, 27-30; Matsufuji,S.%, EMBO
ZF2&, 1996, 15, 1360-1370). ODC HiBgE OS5 ODC UUEFEMHSE S, BRL
EHEEY, ZEESYRES 26S EAKLL ATP KB 77 X 47 ## (Heller,J.S. %%,
EEFZEFER, 1976, 73, 1858—62; Murakami,Y. %, 26S & H 145 7t o
BYEMBRE. 4, 1992, 360, 597-99). ODC-HiEs & [ L34 40 Jw i) % f&
W RS (Suzuki, T.%, TE4 SE R EBNARANZRAEE RRNEEYN
BR{Ri, ZERZEBRBER, 1994, 91, 8930-34),

ZREAWEAXN T IL T Z RN REEIEHREFEER X (Seiler,N., £
LB EIER, MEREEZSHYERE, 1987, 65, 2024-35; Seiler,N.,
LHEMEE, S, XEFITHEE, 1995, 106, 334-44). AHFFHIX—
BEHTEMEEMHERERNA, BLATEZHRIAEHEEKF. ZBES R B EE
5\ BB R 4K

ZREAWIIDARATNF KB TRENRE, 2HEMNE, HE8ENT
T, HERKREREIZIT(Seiler,N.5%, WHIAFIVARARN B LEE. HAEDL
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£Zu7E, 1990, 22, 211-18; Khan, N.A.; Quemener,V.%, LREEKHRZHHIE,
E R EE 27 A (Carter, C £4/), 1994, Academic, San Diego, pp.37-60). K&
SERAEH: ZRERENISFEHZBZEREN T EKRARTIENZEFRS
AN R FOB R R & . P ML BR R B A K PR BN ol 4T o4 4 R Y8 7E S )R
eI IRIRE T 18-100 f5(DiPasquale, A%, KA K T RIBN LA 4 4 fg 5
FYNFRRNFHEN S ERRREBEYE. SRHAMH T, 1978, 116, 317-323;

Pohjanpelto, P., FFIFMBEM ABAEARANBRERHESEREEAS. REY
&, 1976, 68, 512-20). CUEHH, R YR B B WOE B N AR (Volkow, N.55,
CARRIC IR RRAE e B T fh e iy . /%%, 1983, 221, 673-75; Moulinoux,J-
P&, BN EZREMBETNENEEN .. MG TEYFEFE, 1991, 37,

773-83). Fo- Z 5 F 2 % E BR(DFMO)—— 4 /E A L #I%E 2 B ODC 34 il 771 — FH 61
MR P EENEY SRS EARANBERAN ISR EER D, FBRLEH
MM AEKE . REFEPIMINEERE, EREDOSZREEEERRER TH
f&(Bogle,R.G.%, WHEEHRBRI: L-BHERRZNEKRRZ EFEERM. £5F
PRI, 1994, 266, C776-C783; Alhonen-Hongisto, L., MW &GS %
SEHEAWEEMFREZ _BRRERKREK. £9#F#F, 1980, 192,

941-945), T2, HREKEREKEIER.

EADIERZHEIENELER, B, TREKEZSTER MR ODC M
B, —MRE L1210 BARARPIEHAES FEZ - BI(KER)MGBG)HT
MR G I 2 IR BIE AKX, MGBG £E—ME4FTH AdoMetDC 4!
Fl, EE5ZEHRA—#EBREBRK . SEZRHKAREMN KD R (22%8) 7715 B 8]
R EFE)ML, BRI ARTEREMN /DR DFMO £ BN EHHEER
(87%MFFER BT EAR: 40 M DARFPHE 13 MER). SN Persson,L.55, d,1,2-
“HRPESERNE L R ERIZEAR L1210 B AN BB T R . B
%, 1988, 48, 4807-11. H il A 0 A= Py B 7= A 4 M 4 & i 1) E B ¥ 2k (Sarhan, S.
%, BhEREHMEAEKNZERRIE. JUBHI, 1989, 9, 215-24). Zil
AERXEMEBETMIHR T IX— 2L E, DFMO X Lewis fifi 2 48 M B8R L1210
5 Fh ¥ ¥4 (zenografts) i AT iR AP BE A K I 1E Al B2 3 5 (Hessels,J. %, REF %
e 0 K55 T 14 B 6 R B B P9 TR R B A A 5R T - R R B AR 45 L1210 4
RABRKMAREKME. WNETENEDUENRREFAHRAES,
Sorrento(Italy), 1988, #E, P105). % &I —KIFERIK B (Bardocz,S.%, BY)
TR NTREMBRENEN. £YHLFE5EFFFHE, 1993, 4, 66-71),
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5 3 DFMO 4B AL, 452 DFMO A2 FI8R B4R LA JE % K &, B & ) MCEF-7
AN BEREHBHEY BERREE K (Leveque, ], BHE L RIFLRAE
A 3R MCF-7 ALEBA A DFMO # S L EwD. iEiFR, 1998, 18,
2663-68). FEHMBNYRE T, TERHNBEHKARBIBIR DFMO K ERKMH 1EH
(Moulinoux,J.P.%, ZEHZTMNHEBAR U-251 AWEERFUEEKBME . JLE
&, 1991, 11, 175-180; Quemener,V.%¥, £ REERZ MIRMZIEIT RIPUIFE
B. Pimded, 1992, 12, 1447-54; Chamaillard,L.%5, £ B 0] T B5 A& 51
B AEME .. REBEHRE, 1997, 76, 365-70).

Z e ¥ 12 H (PAT)

REMNEK. FUNBARFTEEZNEZEK, AaRERENRE RS H
EXFEMER. ATFAXHEEFRMOEMN, —BEUREEIRELERAMHE
Flo W4, TEKREHREERSSIEELEATEWRE, NN -FE0H ST 5 K
5304 (Quemener, V.25, HEAII, 14: 443-448, 1994; Porter,C.W.%, M
3T, 53: 581-86, 1993), HAiEREHM L, EarfF L k& B Sl kK
RANKEREAN—MERHEEECZRARE TAEHMEEEEEEA
(Seiler,N.%&, MRLEYHFFa, 22: 211-218, 1990; Sieler,N.%, £YH FEH
LY EFE, 28: 843-61, 1996). FEHAMFEFY T, FHYERKRENA
FH R RN B o- —F P E S EE(DFMO)EL S-BRH AR SRR it 28 B 40 1 5
R OEEINKEF)MGBG)RB TREFEMLE R, B RHEIARKKRE
(Schecter,P.J.%5, EEEHAHHIHAH, EYFEENXFFHIEIT %20
McCann,P.P.% %%, 1987, 345-64). HTWHMIIAZEKBHANERIHERERE S
FRAEEIE, AR ANMFXHEEBERKR —MREFENTRBIBIT T,

BAF X — %1897 HEATH R — Tt A B T PAT SRKEE! L1210 H
S0 M N R B T B AE R L1210 8 4 (PAT @ 2) Y /N BN {F #: % DFMO &b 3,
e 12 RJGFETS. LT, B PAT SLFEE L1210 4 4 DFMO b2 /) B
W] 8L 60 K LA _E(Ask,A.%, BEAEZE, 66: 29-34, 1992). %W LHA/EH BIEMH:
F(DDFMO+ Q)R Z R+ Q)M ER (BB U EREY R L K& E)KRE L
HEFER LI2I0 KM R, 45, HAEFENELSEH DFMO 43 K.

WIRE MM A K PAT AR MMILT:. J.L.Holley F(EAEH I, 52:
4190-95, 1992)iF#, WA T-WHEKBE WM ARFELER TES5 5 225 5.
FEZHEKB-ZEEBEYEFESR S (Holley,J.L.5%, £YHF5ELEHFE, 43:
763-69, 1992). HALBFFTIERE, BE¥:TIERZ AWHEARR /N R A S Ek-1E
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R 1B & YK EIT (Singh,S. %, £EW¥5M%¥EHRE, 272, 13605-11, 1997). Fit,
GREHELEWHRATHENSZENEEYREE. IFENMRTERERN
PAT Z 4t 4% FH Sk 3% B 4k, & 45 336 3 %8 40 Bl P9 350

CEnBET ABHENEZEKEECEAER, BRELRE TEEN
(Kashiwagi,K.2%§, 24 2&E, 1990, 265, 20893-97; Tomitori,H.5§, —F
BRLEREEEARENEE. EWENHERE, 1999, 274, 3265-7). I3
ViZEEEANERNESLEE. EEREART RKBHENEEER, FNET
H X 514k 45 #(Sugiyama,S.%, KBITHZREERAEN EEZE, PotD Kk
GEW, YRR, 1996, 271, 9519-25). ZEMRRHE MO EHB KBS
MEMTBREAUEARSEWN —M. BT XEGHWEERZEYR, REEHIA
Hx T AEIASMEEMERR BN EAR. REW, X %850 801+
ERBHEHTHEMEN. BT WA FEESETE S0 E UES TR R
THEEBRLEFNRBBEZ I, EERBFERE— L HEAEARKE T
W SRR L T REXAZAKBRAHEEER. i, ERREYRN —RE
—AMH,0HF, AZMERMGEE TRERERMHETIER.

FLHAETHRT £ BB H 4B CH- XK EIEE ) . Bergeron
R R BT ST T 78 T i 0 I 28 10040 B oK 35 R B o7 on S T e 2 R AR R A9
% W (Bergeron,R.J.%5, BRI MPTIMHEIe M. EW-THUERR . ELZLFERE
1994, 37, 3464-76). HBATR LK bt EE £ MR AR KA 90 40 31 R OIS 1k A 12 TEKE 2
fige . BE, BN MERRFZETFERENSEN, E4 H-T
¥ TR UK B B2 77 F B (Bergeron,R.J. 55, YUK B R RE K BB A0 2 1A) 45 19 -1 1 ok
RS . EZM4277E, 1997, 40, 1475-94). %A% 86 3K U 5 2 2 A 2 b AT
MUTE®: TREBRFE=ZAHEATFTPLAT LKA M Z(Porter,C.W.
& B, 1984, 44, 126-8). HH AW R4 CoMFA ¥:Ml QSAR ¥
(Li.Y.Z, L1210 400/ £ RE 55 @ I 370 (4 45 - Th BB 50 R I 28 T2 7 AUk L 32 2y
WU REE , BEFS, 1997, 57, 234-9; Xia,C.Q.%, L1210 ZAM N X} £ ik
HZHH I H QSAR 247, W MZ, 1998, 6, 65-77)%F LER £ ik KUY
#) L1210 40 i *H-YE I B SR EX ) F 3£ 17 T 2047

R ECATIRY

BB EELEEMNE PAT KRR HE. HiTH —FRS A2 RR
WHRBEATHEHEDEST, A THABEANS I HRA R
PAT(Kakinuma,Y.%, EYHFMAEYYE X REMR, 216: 985-992, 1995;
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Seiler,N.%%, AW EMAREY¥IE, 28: 843-861, 1996). M., Hilu,
Huber, M. B B AERF R, 55: 934-43, 1995,

B E R AR XA ST AR E R . TREBERSE SR, B, BT
555, FERKEMMERAESREAE. RABKNETERINML, BAE
5@ RMBEEERERERFRERN. REFEN, B8RS /FULEY K
SR EZ EES. R\EAREER, HB5F 1-60 5. ERBFEFBEFRA
M ACUL AR . RAEAANEREREFHAR=IR, BT 0.1%M 1+ _KkER
B, AR5 NSRBI B S AR . TR AR R SRS, T
B, Bt EaERE LFEEEEA MRS, ZRAREURKARLEEEN L.

Bk, WMk, ARETEIVHNERDPRINT XKEZEBEERRA=Y.
BRI, XTEFEL KEUYE BRI AU N IEE S (unctions)Z [0 A & #F 7
HSRMHEEH (Moya,E %, WY ZERBKREBENERAMEH FH. £
BLHI 48 25 54 Carter,C. %), 1994, Academic, San Diego, pp.167-184). Xt &
WX —g I ERXERIERERERENOBEIRESEILRIE. KESH L
RARFYEFILE R TIME, NEIBRES S REEREWRBYEENE
BB EZREEHWARNE RELUY). YL RAEIFIRERENEREUYD,
UHRBEFRRMEN N AL BBEIN YA EREER) 42 8 1 & BAHE
YE H (Asami, T.%%, BEEE AR Joro BIMR B RUSTX) X H R XN KRB E R R
ZRKAER . £YE#EFS, 1989, 10, 185-189; Raditsch,M.Z5, £ ki
ES5WIZY N-FE-D-RLAMREBR)ZM . MM EYHFFE, 1996, 240,
416-26; Tsubokawa,H.%F, Wbk 8 & &K H ALY % G 5 A 2 B 2 (BR) B 1
Nippocanpal CAI & TN K BIRKAER, #EYREEFE, 1995, 74, 218-25).

LA U ESCERIFIEFR A A L EB R AR BLA B AR . B B4t i SOk B #1 ek
PHARRETHEARETRNER, AR AEFE.

4 0 A

REPW K22 REVUY LETEY, ARENMEALY . & FHIFIEH
REIFIMAR. ZRAPER T XEALEYANERFEFTHEED—LHELE PAT—4
CEi PP S A=k R

ERANAGYRBELE - ITREMIERRNEZETEY .. SR K
REREERREEF L, BERTURELENTHEREFH/SKREF L, HEX
I R F A0 P9 B EUR F A/ R R T EERA .

ME LR XL —B—MHTREFELEETRRERE PAT MEH.
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EMFNEEREHLEENEE SR B ERATEY . XFH LT LUUAHEB®B
UAE, FATUE—N ABKEFA/HBEEFLERR. BENE, SFERH—
AR ERTFEE. 5 —KmEar el EEmA,

REMMARERBEEYBTRIED S BEREGH S F—HW0 PATr. EER
DNA—Z &R B BE S AT Y HAEH. WREHEE: ANREANE
MEAMAER. SR, RE-SKERE. ARBHEGH. A LS PATr S
L SHESFEERNRNERT—FMEAR —REEELRABEN. 5%%
EHRMNEREENBAIRNEEZANG FEERLBE, RIBEEAOMZ B,
FEBER, B, BT, R RN S A SK BB A S 8% H TR MAERE, I
AYEA AR H] PAT B E e & BIAL R AR B 2 2 0E . BT iR R N R B A AT B2
—ARNENFREER, FNSEEREFRER. HFAERERCHLE
R £ A4 BT B 51 1 (Flemming,S.A., Tetrahedron, 51: 12479-520, 1995).
TRITRAE 06 B B ME A& B 0 B A< S B AR

BEAMP, ARANZEEUYBNTEYERES> FTRNEREAN ARG S
FH/EEMNH ZEEERUEY, ERFUTHEHR:

R;-X-R,

He, RMREBAZHK, BHAPYRATEY: X REEHZKRNERE
%,

ZRRUY B EY(EER R —BEF —RNEER BT HFRE A E
Y TR E .

iR R AT ED(EERREREEINNZ LTS TR SRR ERR
BREGFEFENNBEREBRESES 7B PARr. BEl DNA—& A AT
M. WREHABERANREAMZ MHEMEER. FHEIREZSH LM,

AT A B 5 PATr SR B RG-S M» THRRN MRS, Bl B RE.
AS5ERERRNERIENBRAOERAG M. K2BK, ROBEANRIBR, #
B, B, BIr%. WRRNERSTE SRR T4 A TR, H7T
YEA AN HIH PAT B & & BIA B2 2 iE M Brid R N e W DLE —
MREEEEMEER, flnBRERETFWERL. ATEMERCHLER
F R A< 4% 35 B B 40 1) (Flemming,S.A., Tetrahedron, 51: 12479-520, 1995). FF
W07 RE (% IR B A & 1t R A A BT 2 AT .

NAKHKERRUDITED TR HTETRK. — KRB PDRATE
VMREXNZH, NEEFHEEHEENNMIRSRAREZK. RELHETXP, FFdE

10
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FEEAMELE, SARFRIRWERE. WREBHBETLULRRELENE, BW)E
fe, WREAMEK. SZERTASEN - MRGEEMELEE, 5 —RmaEEN
A LARFFIF S, BUERATAED .

FEEBRNE RN E RO HFEE: N-FHBEERRCUR— P BLE R R
MDS(1), N'-FHBt3 K B (PR — FFBL 2 TE RS B B MDSd, N'-[(Ne-F3Bt%)-6-5
HEEMIEERR (B DACS, 4), N'-[(N°-FHBEEE)-6-R 5 F B2 I 4 (B DACSJ),
NL(NS-S-(4-EEFBEEFE)ER 2-HBEE)-6-BRXFHERE 5, & N-
[(NS-(2-Z 2R FF IR B R 2 )-6- B B F R B I AL 6.

AEERXNE K2 RESHE N-BiEEER-FKILNY, SBHERAMNE
RAMBRSEERLANER, ENEEREEFERINLKESHHM. X
BB TR L-Lys- B (L&Y 1202), L-Val-¥EALEY 1157)F1 L-Om-k &
(tL & 1224).,

AEERN B RN ZRENFERESRK, §l0 N-BRAZK. N-BRAZ
F& AT P40 A BEAR K, BABEARE, N-BEARIERE., MR NTT B4 AR TE
BEW, SEEEN, SEEREMANSEERETEN. EEREEXTTHIS N
ERFE, RRo-BER, FRAR-EZER, IEERTED.

— B35 3 —F e DU AR AP AR 2 B2 35 2 1) 2 R R0, mieT 120 7 (8
it 5 R R F 2R 2 B R AT SR Dy B b A EL A R 3 — AR AL
MG mETH A . R BCEME FRBEARRT: BRWEEE, HRAER
EME, WHERSRRE, XEMTHEMGAHTTESE, REEE6XNN, Y2591 %
REPEER, B KBI/EA.

ARG RATEIMEZREERETERVERMAGYAEY, E6
S LERAESYRNGREBEA . AAAVWAHEY T H —PEEE KSR H
7, LA DFMO A, KA G EAFE IR APA Y E —Frel L FHAb S anw H
FIRITH R R BER A WE A .

AR B IE IR AL — R IR T 5 40 MR 1 1 B AR % /B AT T ik 0 £ R B IS SR VR
FHRERBERN T, ZHEREATERERNFRADASY. 5Hhdd
TR TR RBERAA M. BKE neontima H AT . it 78 40 fu 1) 38 78 5%
M B A . LA BT T ik R 38 N RE A 3 M E J I B LT R S B

B, 45K AT R AT AEY AT DL R ek KAl 2y Bk F R T Y8 9T JB i
LEREAREEMEEERR, SRLEERNRGEARERK. BRENWE, FTid
YRIT VR T ] PAT. deoxyhypysyl & B A K, SUBE B R TR

11
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XHE, EATAr DUE L 40 A KA/ B B AL R AR A . AR B R 2R A
TEYA RS HAb B AR T 7 ®IMLE . B RERA . FI/R K BRAE .
BRI, BAEGREER. BAR. WA, TR LIERR. BAEYSREEREE
EE YR RS . 5B AR B A AT A 8 A B S S Ath 2 4 Bk 1T 32 2139
1 P 40 0 v B B 45 AR e 5 MR (B 10 DNA BR RNAYMHCITES), BlamEHl. %
MBF. XARARCUDNGTEYERTROTRKRY, HFHshdy, JUEEY, i
REY, JUFRBANRERA.

BRBM S — 8 EW R L B RR LN ARTE YD 7 40 M A s AT IR
. RmBORK R k. BT R0 PR FRT A ) 1 45 4 -3E P AE S 1 (SARs)
B, FRUEETEEE PATr FREORTAELS S PRCBER. &
TREFE, &K PIEE TN B 2 BRI AAT A W0 10 w] 3 s o A0 4 e vl
BE o

AR K 2 ERUD AT EDE T DR ER R REDHFERET . REH KR
FEZ—RKATEA TR CHS( “HBERE" KN ZBRLRATEY, g
pRiC R MEROCHE, UHEMBE, EHR0 R RS M HAFR—F W
ELISA— /3 # HARBURE: . R RR 7%z —RM T B 2 T B A 24 L iR

Y RATED -
R RATATECHAEGYR—RINSERLY, URESHERLED
75 i%

H X SARs i, ZREBLYENRBRES AR, URSHHAESDNE
A58, AIS% PCT/US98/14896.,

ARPTEETEHES PATT SEEARTBEEAS SR XBEE.
B P& % B

Bl 1: . MDS 1 DACS Z [l 1451 5 & R BRI (SAR). K, 2 PAT #4l
L A8 B0 L

2 BENAREKMERRRONFELEH 3-98 FRE. REEKIHIFEM
B8 BN AL EYFET H4aRAEK SRS YN DFMO £ T R RAEK
2. KENHIE ) R pib &0 A RN PAT IR . XA
B SAR TR 4 T HE Al

B 3A: HIZFRRUANEBENEHREETIEER. ZERFIEEYT, BEME
W 4- TR EEEE, BREEHEA N-Boc- 3K NE I . %R NEH~Y,
RERA/BEET LB EF FEMeOH) M — FHEF B (DMP)E, BT AKE

12
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50%MeOH/7K, DMERH — L@ BB nPAE FAHkE)A. A 0 X 2N
) NH,OH & & i#17 .

& 3B: B 3A Fin&R®ZSINT H 3MHCl £ N'-'Boc-{RIFHE K5 B .

B4 HMENBXEALANHEEREFUHNEN S KEERNEE .

Bs5: A-NTECRBERARFAREENRNTEE.

B 6: TIEENE B4R BRE S REUY.

B 7: ZREE RSk R E TR BRI B K.

B 8: LIENERIER TR — Bk — Rk,

Bl 9aZE9: THTHEREARENEEHAE N-BRREEHSER.

B 10: 4 BHMERHIF L K(111-114), BRITRBE T LAELERFERNAIF
L fERPI(116), ENIETHTHEERHINE K.

B 11: ATHTHIERRKANEERLEY 1202 Bl L-Lys-$& ik & H & 14

B o12: EER-ZELHEY, HPNEERTSTEEAIARNFE. XBH
EMATATRRAKPRNE .

13 14: EMEBHN BN -[(N-(EYWR)-6-BEZBHE) KRN -(4%
MER)-HE, BENTATFHESR\RNEL .

B 1saESsE AMNB, Ergkba@ggmmps “Heiw” i1 “W
EER” MRS, XBEEHEZRTHTHEERRHBNE .

B 16: ARBAMEZFEFNEKITIE.

B 17: FREAREHERF UL EHFIE.

B 18: —LiEA AT H & XNEEIKELE.
ERE P

AR RB\ANET T —BHRTHFRITHAEY, BRI THEELE
PIE A TRET RN PAT IZREEBMMER. SLERERRTE. RAAMIEE
FH 2R 357 4 R H ORI T Xt PATe BA B 5K #1770 68 35 4+ M A0 JE 38 S £ 40 1)
BN ED . LRNEYTT AELYIBIT ZMER, THEREIE. BAE L
e 22 —5 DFMOHI I S E R REE) Z K £ f& & B FI R e K 25 A &
BB YEEY. KR\APUEDETUHTHITENITXTBEEZKRES 5N
HAgmBUER, &0 L F R,

AEPERI, HRMKEERE RN L KRR SETFTHE PAT WHIF, =
FtE PAT RRNAYFBEF T . SHENKEBHASEFRZRTEYS
PATr IERE S, MR, Lr LRME T X PATr FISRFME. Bk, wHKEN

13
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E YR I R B K9 2 R W e 3o 4 3
ZEX

ARAT, “BE” BE: BE. BERIEEE, URERKNEREEEK. X
BELEE, EMNTEFE2-101MRRT. ik “ZK” CEBLBHTEDRE
¥, B, REZKRIE#HUARESHRETHERRER FRARRR FHENZME
REH . ZREATEYW G — ML T £ B0 MATA S RE F 2 8] R i E & R 56
B,

“HE” EEZTHREBME A5 -ERE, REERESZRMAERNR
. iR EELIETREFHER, BhEOBERERART RE. Fik, &
LARIEA “HRIEE” KR

“HIHIR . AR B R S RATEAT R F U THERNAEER: (1) i
MAEYUETRARZENFERN NS PATr 44 IH/80(2)8 i 3 fh 4141 BB M £ B 17
AN RGN PATr FZRK. AxRAERB T T EEH XMH MDA-
MB-231 N5 2 40 S5 4 MU Xt PAT RUIKEIL &H). ARG T KEARIFEA
RIBT IR MBI, AT T EMERT R

“WIBEHE " B NEE o, S HE A4 & (E 20 &0 BE I B A
WOR R N T E), JEATEE L E SRS S5 A 80 PATr WL EE . REHE
AR AR HA S % Wl E ST, el UAHESEMZREESRHES
SMAKEME, WEEXEERATHERES ZRERLLE SR RN ERET
Wk, Mg, REElrh, ik RRCWE e TBMSE L, =
ERENERKBEY PR TR R U S HEER /S EHD 1.

ERBTHERMBALSOHARNEFMUX 2, BFERFHTAQ 3
166 Bl B)M GBS (HNUMHEHILEARTHE “ORI” B “Ori” HE MU
XY A ATERS, w5 ARTNUSYRLRES T4, JFEXTZ
L EMHIRE .

gE 0 — i X BRPE(SARs)

ARUIE) PAT 77 2 38 0 % ¥% 12 Bt 3 10 R8T 0 YRS 2t 1746 1 R 16 4%
o ZREA: EXREHN_RETERDTIA—A 3-BEERNET LSRR
WEFEMKFia MBI, BB 1. KRWRR, REEKBEERHAB LR D
FRDFT RS2, Eit, N-FFBREREMDS)EREEMHEF, XNEKIZARK
KIRIE 7. MDS 54 MEIFRM AR THEM N-ZBERE. £ MDS K5I

14
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“HETMZRERZOZEFGIA—D 6 BEERETEF AR T XA MRAEKN PAT )

. X—F4F, Bl N-[(N-FHBEE)-6- R EEBE I KGEL DACS)4, 2&iEH
C4 PAT MRz —. ES5EMERANMHEEIEHA+, DACS Bir HiF £ 57 3CAT
BEE REFE. ARBZEXN DACS RIFRXRBLHAIT T ZHHFR.

%f LA DACS4 AR FE R 5L F(lead)ib &Y SARs OF T Z BT R, WE 200
HEWNEY 73-98). MHTHTR, X DACS HIEANXEIAT T2, HMET B
NTHIEERALEEHER. Y THRAERGK “HE” W, §8T KERH
M 4-TEEFEER, BNETRNEERFE TR ARG KEIES K N-BEE. &
ERT RS “TEHE” KUY, ATHARFHRAESFREESIHEERE. S0
B, ARBABRWHERT KRERABME PAT L&Y . AR, AR
ER, —BERREKEEATRESD.

N-EUR 2 KB4 7T 2 FAR ¢ 36 B & Al B i US09/341,400 F1 US09/396,523
K%, FTRHEBEREUBRAGRETARENRN, ANERETHTAK
K ZRFBTRE. ATHENEENARFZEDRERERERR tBoc
&Y, WS MK Blagbrough % fri&(Tetrahedron Lett., 35: 2057-2060, 1994), H
BT EE B ER S DA T SR i A AR .

£ FERBUYE T LLE— BB A THIENE KRR . s, E0F
RTEEE. BEBERBRRARENEHNZ ERN, EZEZLOMERZESIA—A
6 Bk R R E T 5 PATr B4 & 158 10 F(LE 1). &£ T1h&% DACS4
SHESFREFENN, MEEEENERUEYESZH—DHNER. MR
WEDRTH—FEHNFETSEMEXERELF §iF US09/341,400 F1
09/396,523 .

TSRS FHFWEARNFASANERARTEZL —REREEE]
7 FHEE R E MR B AL A E R R . B KR > 5 4 7 R R R B FE
BMARAS, TULMERFMNAERNES. HT X5 FALENEAN W4
X7 FITHER, K585 FHIEARNGERETEELE.

BEWE YR EE T A RS R H A2 R R B R R R
B . Ganem [ 2-T#&M 2- TR ZEEMT AP RARHEK T 2 (Ganem,BJ.55, &
PLtb#F4%, 1987, 52, 5044-46). Rajeev,K.G.%, FHHHFEFZF, 1997, 62,
5169-73, TEABRZMIBEZEAN I AL 2R H . MG RSk eg S 3k (B 105 115,
x=1). Brand,G.%, Tetrahedron Lett., 1994, 35, 8609-12, &R T WMLk
BRI £ e. FmE 10113, x=3, 4 F 5). ARHKHALEXE TIEK

15
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A L3 — AT B 10 R AR . X SR R B X B A7 i B
B TR . x=1 KRB HEEE NN -WG-BERE)- 13- A RS PR RN
#0143, f0 Ganen,B.FTiR(4dcc.Chem.Res., 1982, 15, 290). B ¥{A MR B a2k
04 111 #1113 B N-tBoc fTAEY . RE W ETBR R BB T =M. x=1 AT
¥ 112 B3 Ganem BRI T iEHIE . x=2 & 4 BATAY 111 F1 113 it iE Bk
F AR % . NUN“-X(tBoc)¥s iz 5 — B (OHC(CH,),,CHO)#1 NaBH, £ EtOH &
R, WEY 112 A 114 W & 3E K NUN-SUR IR RERT &= Y0 3% AR R 8 7 541
5.

¢ B SLARAL B IE I S (B 10, 115) 00 A AH S BE T R 14D B 4 S o 1) 44
SRS . TTH Swemn £ M4 X RPEELEE. RAEAFREVLFE=FH
FHE Wittig R NHATEEK, 56 RGEE R - KB A S8 B e 15
S HEE), EIRMERL/IL, BEFHE x=2 HELY . B 5RL -REES
#) Wittig RN ZRPA THRA IR, THE x=3 ®E LY. U L-5 D-
BEBMRATHIA U LB kR . & 4 (guanidinium) 2 F i1 £ & W & 40
Iwanowicz,E.J. & (&M FFifl, 23, 1443-45, 1993)FTiR K5 =414 .

RRZE—BERE. EREABE BT SARN “H&E” M “EFEgEx1”
BEREMNIIALXRANAESY. AETHNEMRAZKAHE: N-ZBERK,
N-ZERETAERE, N-CBEVHK, N-IESK, PK fER"EF R 5%
1%, caldine(Z: F YU ¥ f& (norspermidine)), 7-32FE W5k, K (thermine(3 B K
% (norspermine)), ##E I (thermospermine), canavalmine, &3 A& & T,
NN-WG-BERE) K, FEREZFIEEK, N-EEREEZFIEREK, N-
FENETRRE, caldo &, & caldo A%, N4-ﬂ(ﬁ§ﬁ§)’z\tﬁaﬂ£*§ﬂﬁy #K,
UM ) WL, RN R S

% (thermopentamine) , N*-

(homothermohexamine) 175

ﬁﬂﬂ?"fﬁiUﬁfﬁﬁﬁﬁTﬁﬁﬁﬁxﬁzﬁ%U%H’J%V\Jﬁﬁﬁ%%ri %,
UEER AR EEEATELBREURHREREE. FRALEBHEREFK
EUMEENLEY. BEEN N2 TR REL B REEE.

BABERBRRESENS M HERERBRABERTEY. B 11a BRT %
T4 1202 B L-Lys-fSRE U AT X, REHBAERARNE S .
ERAEERER L LS REREESER,

UEEMBRTELEZMERERER. MEEREFolii R F LRI
JRF R BE R PT FEE  BRE AL BB MR R . R 2B 1T LB & W 2 B Bl 1k

16
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FH P& 2 B A

BE, TTUERKERREER o5 N FHE(Lakanen, JR.&E, EFHLFEHRE,
35: 724-34, 1992). 1,12-—HREFEELY 21 T EFEMNRBESIREEREH
. ZUEWIRE S BB X E KK —H 5.

ARFTERT BH ZBRE@T), N-ZEB5)Ma-— FI66)ELE 4 £ iR
KL\, S K 454 2100, 41, 18nM.

A B AR IS B 2 REAT AT BB AR R B C-XE IR S A I8 B AR e
% RAE A RGP R E o

B LG R A B R FAE R B B P BRE R Y. S-RERR, ST
S-REREEEBE TSR Huber, H5, AWZEIE, 271 27556-63, 1994
KGR FRRBAATE TS EFHERAANRN, EEBRRT 2 ERRER
REZRERPY . XERPYRETHEEGBEREN/REE L. 853, THRE
o (a] 48R SR B T & A R R P (a4 X L8 8B4 78 4 & BR T 2 Je AL
B A EAREBEATEYSR S S ZREY S . FIRAMG R BEG nEEE
FRES, B 8-BE-2710-=EEXREE, ZREALEE)MEEREIE ] HHF .
FiEERTERAKRRFEH L —FaEE T Eag, 5 Rk %8BI E
A7 B R E AL .

HEZEMTEYETER, RETEYT FEMS —PATEIFRAK LK
KLY,
1% BRI XX

RIE XL ML HE B 2 FIB 9a-9j Brzs i % fE A 3245 0 R B 4k & 40 A &
ENMRAERTAEMERNTEY, FRAFHEHWMENTE. HRE. UBED
RPIEEWERITA. FHIREMNLEYEER 16 117 ixsaY REMND
fED.

SHEERBEEAINEZRALGYNE —PHEBREATESTEARARAR
i X % R FATEDHATE AT R, REHHLMRPIRREEW T
ZIANFILR L EY . TS ITER R THESGER MR, FlmERRT
WHENEE. REREE. FFRE. NIHENAAER. 46FAE. A&2548
ZREEH, BEEIEA.

B FIANMREH TR EHABRILED AT AR SMEWR, QIEAR KB
REIME BBV RTEDE . S, ML BRASYTTREIN— 1%
MNEFRERAHF / AR —ANHENEFRERE, NTEBRARFAER

17
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W& AT

RN ER — P RERNE BRI .

ARPFLEDZBRELPDMTEDORIURENTHESUEYAE ODC #
HIFEREWRITPEAE, EdEYERNZEHELEEROHRE KELEDN
BEEXK. HMEUEDLIRM B RIH A2 e (R TR RE 08 ) B i 4 461
F, BRASGAREEZHRECEORATEEARE KKFHEY. MEREANL
HEZERAWMEY, FRERAZENIREESRBETTHEAZE), &5
TovE SR AR 40 M 2 K B B )

BRTRIAZREZHS, ZRA\KNEBRRUVGMTEDETTURERTREENE
fe, 2, % “EE” 5% EEMENEEEZ (coupler)F : -C(=0)NH-, -S(=0),NH-,
-NHC(=0)-, -HNS(=0),-» -HNC(=O)NH-, -HNC(=S)NH-, O-C(=O)NH-, -O-,
-S-, -CH,-8(-NH-.

HE

1. ik

WRTETR, ARBEMNEEHEEMEYELIRRBEEEETMA. THEAIX
MO EGTEYRNF TREFEENESFZRMTED.

UTESUETHN—REHWERT EE, ERENTIRZ AHEE.

HE-——BBRE ——EBE——BhkE, £k

HAP@EERE | £-C(=0)NH-, -S(=0),NH-, -NHC(=0)-, -HNS(=0),-, -
HNC(=0)NH-, -HNC(=S)NH-, O-C(=O)NH-, -O-, -S-, -CH,-8{-NH-; {BE¥,
£-C(=0)NH-, -S(=0),NH-, -NHC(=O)NH-, -HNC(=S)NH-E;-NH-. FH ¥ % 155k
HEMATR ‘o8& S5EBRETIMHEE. FXB/RT “HE” HRE, HP,
XEEE BRI HALEAE.

AT, fFERHEEREZR, SHA—TEREEREZEKMEE.

MEEENEMEZHEMEIEE R, KEHGBEEIAMEENFTIEDTERE
25, TRERTHIBEFNEEER, BLIENRTH. EATERPEZER
el 49 i &y £ 38 8 45 Dhainaut 5 (1996) “1F 24 £ 259y U PE i 775 770 B 37 HO BE v FN IS RS
Ky , EMEiE, 39: 4099-4108 1FE 1 B “R,” . ARPEATEHLE
M EFERARERAKEE.

HERAEIIR
B % FEE ZEE W
Gik:2 232 EE: 5% 73 B

18
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W& KIHE ik AARRE
RAE HBE % =HRFHE
TE e AHRE —HFHE
T 2-c ¥ T ZERFE
T - RARE BEE
LE % R & JToE ZEBRE
2-RFE Zi# g% F Bk Rz
3-JLFE R Z. Bt ik N- B 5 B Bk
¥ E R A Bt R N,N-— F 2 F Bk
R RE R B mE N-Z % F B &
b7 NS - P A B8 N,N-— Z. % H Bt i
BT E GaE- L1
2. FHRES

FHEMOEE: REEE, 1-. 2-8 3-BEE, ¢HE, BF, BE, FE,
phenalenyl, XHFFREE, BREELFREE.

3. ,%\El‘ﬁg

RINEFRE: Mk, URueHE, URGERE, BRI, BOERIE, ke, it
MR, 1,2-"MREE, BRMEEL, 1H,1,2,3-=M3E, 1H-1,2,3,4-DUME, BEMIE, RERE
B, 1,3,4-BE e, nibmedt, mEred, 1,2-"EEE, 14-"BEE, 13,5-ZBRE,
TERFERRME, PYREEE, 2,13-FKIFEE I, BRI, e, KRR,
FRRFRME, 1,3-FH_E, EE, WIRERE, BHERE, WE, a8
, nhmiEE, hREREE, RERUE, BIRE, EKRRE, 23-"FEEE, 1,5-
TRZEER, mIRMRE, MEMRE:, PRI, ptericinyl, MRMEEL, B-MRMKE:, I
MEEE, WYREEE, ZRMRIA) —EAE, FEEME, RERE, REE, BRE, 7
GRE, ETHEMNEYRE.

4. fEHREH
WREHEBESEEEHENERE .. XBHHTR, G C iRk, 87 1-3
MAERER Cy o R, 8F 13 MAEHERE C o RE: TEEC o E. &
RIS B G ki, &NibtzE. EiNE. BEHEESENZHIEKREME
BHERXRRA.
5. HAfth
a. DNA A7

19
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BAFSZREARSEHSBRES TRFRNEER. LBBRAFF: IV,
O-FENME, FEE, HEHEEX D, RABE, MEEX, HRHER, FiENR,
WM, BD-40, W&, FEiAmeE, 2-FRFEMEWM, RBEAZ, crisnatol, THRHY
MY RE, MLMAAYRE, KIGEM, FMEEE, KITEE, SAER, WAER, AXE
. H X DNA AR, W 2% Baguley,B.C., ZIBHYHIEf, 1991, 6, 1-35.

b. £HITHY

BT ) 4% T 40 O BR 4 P b B BR/S2 AR ET SR 25 MO B ik . DA AR AR IR AT iR %
RATHRZRBBRBIEEREAY . B4, WFEE, %5 BOEETF 8FSE
HERK 2T, Bl NADH, ZBt4E A, AdoMet, HE, CEBAEBE(TTQ)
%,

H—REEAHESAEKPMIE L ZEPEG)E O-F 1 PEG(MeOPEG)E
EYHTHEIE.

6. ZHHEE

BEEAJURMNMEMRERREINZ NS ANRNRE. XEL R HF
09/341,400 1B 15 7|2 T 2 Fp bR,
HEEE

1. BBk

FAFRE G2 BREUNEEET SO RBEMA—RAEE, 5 WA
MR, —REBETH _®E, eNELRESEHKEE, AN, EdBEE.
RENEB RS EEME. BB LOE T KA BBE—p B, WMEBM C-C
R—E5EREME. XA TNEH( B8, 1. #Bd” BB EEERYE
E5ZKEME, FRFELANKE, UAREANTE. MEMBKERFE. &R
BRERERTTHEB AN, FLH LE—M BB L E, &
PAZE HAbAL B — SE X E & F) 53 09/341,400 FF B 3 =5 is, WSS
BALERF R ZRAE

EERETRAEZMNEN, MAKNZMHEETRBAFTZOMHUTHRAN K
T, BERELEHNUEZSEZWENZ AU E, BlmsKE, FkkE 5
ES5ZEZEMERN, BEMZEKNZREEES, HWRIFME, HEERSETRE.

2. R EEEERE

ARWERT —RIVEEERNMATEES LR IAAFAERHHR. B—F
FUERBERBAIRSA: FRAREKENRKEEEEE, NUTHEY 148:

20
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n 448

n=1 & 12
ARBERM, EBREKENT PAT MEEHEMARERKMGEEETESE
M., HERERNFTERBSN, CoEBRERME, MR K BIK. AN, BRAEHE
5 B, RERMEKMHEEESHWHEEREREZN. L, “TEE” LK
K, %14 25nM, {81 %} 40 M CPL 55 78 40 ) AR K I A I BE 55, AR WT R R BRI 0 SEfs b
EAIAR SR EIE. —MErF IRBA R ZIE T ERE” WHIF R, C3
T HEAE YN 4R A K B RWEER.
X—RIUEYHERERAARINEZBEME RIS, TUXEERNHFIFE
10 09/341,400 F 9 Fin 4 AR ARANK. A N-tBoc RIFEE, REEILE
AT TS EEESSIE R . AMER N-tBoc RPEE, EXTEMTEEMNBE
B RN, 45, BRESEENEEEFEPRN, TRBIAHMTFEN™Y.
YA AU TR EA: 1) REEREN, 2:9 i MeOH/0.5N HCl; B 2)
BioRex70 # lg(NH, XX )FH = 7% EH7, F 0-2N # NH,OH L&t .

15 3. MM HEEfEEEEE

WG SRR, AR EEFE 4 5 AN AR [ K A VR A BE (R S BB B ) A0 L AT R
MR AT AEY (149 1 150), XEERMUTTE R L =Y 5IAMI BB

g Ao =
OH o
n m ny m

149 150

E M Z Btk
20 He, n=0ZF 7, m=12Z 4,

4. T-EXAX % B A AR BF MR R

XA R IR R BT TR ARSI AR RE . et 151
152 (AL T BRGH :
0

HaN OH HaN R\'
[ A—

161 152

21
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He, n=1 F 10; R A RFHFEXEE, 7 LLE H 8 CH,(CH,),» m=1 £ 10.
5. BHmR-BAK S EEEE

HEAASTEFEEEBTEM—METIR TS EBUDBR KK G EH
M., ¥ZEFHEERTHEAETEN, EFEFELE N-Boc RIFHEERHM N-Boc
BRI HEEBHEERE., B 203)BRTHEFEHEBHZRTEY. X&
SEB-ZRILEYHEERE 2> EARRANFE XERERMAEA ERL”
B H A N-BURE) “HE” HE.

BEAZAFHRCHNo-BRERIMUYTHT RS EMEY. ZHRXE
+ F B3 09/341,400 & 8 1P 9 FrREI & BB EH R U GYA TEK
M. INEENHTFE: ITEHER, S8R, o« BRERTR, 2-2E TR,
REF-®, +-EFENER, NER, B-HOCERER, 34 RABER, 3,5-
HMEERR, BNEAR, S44K, ¥REAR, B-RUER, 4+HEXRNEAR,
LFEEAR, ETFHER, XEHEAR, £OER, p-C-BWE)RERSE. L
MEBEMN-AEBRUTHEU LA AEATARE, HlUp-HERSE.

R RRA L-EEBL=S)LL D-EEBROD=R)I L&A THTE
KRB, HTEMBRATULEEMH, DMEFET KT EEZHEE,

6. “TLHFE” HER

FrEM A LS HIERRRTER. Bk, RPERIFRRTENEH
LHRMEEEEREEENTE “EHE” fTEY. XEMEYH N-tBoc BE
M ETERE R I R AR B N-BE BT ) 5 % € £ Ik N & . BTf8 N-tBoc
HI AT EDRE TR 0-2N 1 NH,OH & A&, Ll BioRex70 W AE(NH, E3\)
HEITHE FRRERA. RE, FHBEER Boc R¥FE. BEWE T Boc RIPAT
EYIMEYEEE, BNETRERPHEDNEYZEE. ARUSHT UL
FRKERFIEER, UEHEMTED.

RBLIE T . S v % i ia 18

A. SEEARA

1. BAER
SR, ERASEAAKRERRRMBROEAEERZ —EX PATr
MEESEME. XEW, BRAESHTRAMHARTAZS, BAETLURER
EE PAT 5% BUE R K1V T . B 015 H A 22 B2 88 4> 7 ) tn DNA BB A 5%
A — S KT ENRETHERREE. FHE IR, SFREHE &R

22
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W % A v] G B A AH R B vE .

MELHEHTARZ—F, BEELEAVARRAE. WARERNRNEZKS
By FHEEREEY(RE. HEER. BAMNBR)THFEZEARN. 4+, &
IR BAR T8 Hofth R BV &8 47 55 2 REARE « X L8 S BRI XUE AR 22 ik 28U v
RAEZY), WA eliletiE: a) M PATr, b) ML LS AR ¢) M LR N
&Y R o

AP, EEEFEENERERANZEFIAT 1 EEFR
RNHEH. ZRNEEAGR SR CESRES ZREAHES T—FIW PATr
—EHEREREML RN EES. AR\ALRUEYRIERE. BEER;: X
B, Wik E RN 2 R E ARG E SRR T, NaHESBEEZES
AEHRSTFRIR. A, XE4EYREEHTHTTEEINH PAT 50 DNA-
ZREAMEAERRGT WERIVER. B TFENGENENATEE, 58844
WAELL, R AR AR RBE A EK.

WA E R TTAEEHELRIPPEZERER. 7P RHFTHEE BILARA
F 2 C &1 ) (Bergeron,R.J. 5§, FHHl# FEF#ZE, 53: 3108-11(1988); Byk,G.%,
Tetrahedron Lett., 38: 3219-3222(1997)). Bergeron % T 4 MR R, ¥F
B, RTEEBE, ZROBEM 222-Z8 N TEERE. ZRXTFHPTE
BHEZBRU ESERPEMEZME. X RNAMSRES T AHEX LIEEM BT R
BHEANEET. Bk, A RHARAEEE/ FREERKANERFPEE—A
FrEeth, UERERSE MU LERAERFHESRELD.

EREMEREE ESINBARRERAN T EHLCHE, FAH Li &, £
#EFE, 39: 339-41(1996)F1 Yuan %, FEFHFBEHEZHELLW DR, 34:
380(1993).

2. FoAth = pv i B

BR R RE Z 50 F A AT I 3 5 3R AR R N FE B B A A LB
fe. BZBREAMZERE, BBw, BB BITE.

WERNMY -} ZBREHES 5 EEM 2-0 B RN A 75 5| AE
— BRI . oAt 2 2 a0 R B

B. HALE AR

EEYEEES F LR ZELE AL B B AR (Fleming,S.A.,
Tetrahedron, 51: 12479-50, 1995). 7E % &4, Felschow 54 & R E XK H RIS

23
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Sy GREREHE, FRWT B METYE 4 R & B 84 B /EH (Felschow,DM
s, AMfhAE, 328: 889-95, 1997; Felschow,DM %, 4£Y# 54 FFFE,
270: 28705-11, 1995). HTFENMI IR EFTREEKSE PATr 485 HRMN
KA 1uM, XEAFIEEAREEHEKGEHEEAANBEY. XX AREN
PAT #M14I#)Z —& DACS, B K;/NTF 10nM, XK EMEFMH L Felschow %
BRI YE 100 . oL, fEES FLESIAXTEAERAMNA T 55 PATr &
HM SRR Ko
1. B4Y(azide)

ABEAESYBRARABREFTH _FERETASELEEERER. 1-28E
SS-ZEEEREEEE B H & 2 O &1 (Muramaoto, K., R 2. EY % 542, 1984, 48(1):
2695-99), 1A Molecular Probe Inc.(Eugene,Oregon)ld £ . i &WH T
DACS A TEE M AN, RE|EEHITABEBAE.

X—BREMEDEBSEMEE PATr REH, HHAEARATEREAE
W ¥ .

2. “RAK
B ZEFREBARBTTSEI L BRI &R E 8.
3. EREH

B L0 150 B 0 25 B S U BT P ot A - 3- R B TR I R h (R R %%
EEWHAFERERESIASTELN -EFEARREE)ERD. 2hePE
/] Molecular Probe Inc.(Eugene,Oregon)l K. FrEATEYH & HEE: ks
WEEE., AHEERFANEERAERN, REAERE/GESNRE, R
65 2R RN

PN s b

A% W B RO AT AL ARERIE S FRES, BTothass
TRHEAENP MG EEST, A8 N PCT/US98/14896, ZHIELFEAR T
REFENEHNZREERR.

Pl iz 4l 57

Wi AR S M ES RN EY, ZFRARRAFLELEYITH
A E £ BRI S . “R” {4 DFMO B H Ath £ B& & B #5772 78 I B 48 1Cs,
'—7 DFMO B¢ HAth & & B EI F FE R BIE ICs, 2. “R” b 1 KRB IEH

EEIFE 2 RS REIFFE T ASIRKE, Wl ZEEME Rz

24
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BA, REABRAEN ZFEEARSRME.

WRTTT B, RS RIEIFI M7 E R T A R W E R EMEF 5|
AT A . KIE R B R UL B R AL R BB R, BIRAENE
R AR, HAX—MBRERWRFEEOAHMN S X4 A s R’E
BT XRMN. AR\ EEEMHFANG “R” 4K 2 DL, BEHFHES. 10,
50. 100, 200. 300 1 400, B, AW “R” (KX T 4 500, 1000, 5k 10000,
HFE “R” ERADE LB BMEIFIE R L 1E-E B 68 58k 6 4
K, FrU R BLA K IXFE B A RE/EM, X FEAE A IR 55 ER T3 s 0 51
(4 S R LA BT R B R . XA B RIME IR SR T, B A & ik
2 A B I R E e R R E A AER .

B AR I 4 R Bl & iR ¥ 1B A FIE B X £ A RS I B ICs, KRB B A
REMW “R” B. XEHERATEBSESNHFREEERSRETHANE
B. BFHEEZHRARMEFEFELETHE “R” HE IC;, KIKEk. EHBER
K, MR IC,THE, ZEREMEFRLTEEENEEAY, BRATERTRRE
FREEAMEEN. IENEREERIMFEAE “R” HRANBAEZM. FHiL,
2 5 B () 80 FITE 5 £ RE & BRI FIBR A BT A IC,, BA4Y 100uM BREA A E, B
FHIRIETA 75, 50 8 25uM. BFHIRZERERMEIFFEET IC K T4 10,
5, 1, 0.5, 0.1, 0.05, EZ 0.01uM W&,

WILE) I EREDFRE, ARFARPARN PAT MH5EKZ HFER
FE SRR .

HYMBITAEY

AR E EREDDITEY, BEENWARE, RERADAE
Y. ARPEBUEANUEDHEARMNS ETUASERBRERTR. LHER
MR ENEE, ERERFETHCMTERG %, ZRAMENRMEEPIW:
Okieih. EOERE. SLERE. TR, FRRE. JBRE. XHEKE. B
Bih. FRERE . HRH. SRR, WMRE. WRBMHER.

W ERR, AREAESDERBING PAT SiBEKEM, REWHTIHITEX
B — LR . ARBAEYTRASRAFEE, Wil eI
WNERE L hER RN “Wd” .

ARAREYRIAGHETLMANERANE, G, SEEILH,
FFIERE SR . BT DR A 25 A 0 B 4 BRIBUA B fA o 3 T AT fh R E B B AE IR
BEHPHAED .

25
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ERPNEVERENRS S, FlESIE. FHS, FREHTURER
BEK, FlmEbk. LT WA, SR aRBEE RN . SRR RSCE AR, i
BB BEWR, BEEENITERERERSFR A E AR, REFELILE.

FrREABAERE: 8. . ZKEWMREG. ABR. BHE. 186, ¥
Be. B, B, £ARK. BRERENERKRE. BASASRE: R, L.
W, ok, K. HEHE. Hmg. A, RS RmERTUEE ERE
IR, Bl W — R AR R B H o R AR R R, SR PIE EENRAY. W
KRR WA, ZHFOBRTURER. R, IR, ROARRE. 85K
R R, TTEES I WER, WLHEEIH), SUKERIEKESER. A7
X % 4 A M Y " B * Remington’s Pharmaceutical Science , Mack
PublishingCompany, Easton Pennsylvania(Gennaro, 3£ 18 iR, 1990).

B 3 25 4 46 0 4 TR R 2 T B U VR B, MR BIR RSN R
EHA, BERA. BRAER: WRFEORBAEE. EX. AER. &R,
RER. M. RK. BARNERAANEHEBEHA, WFEEXRE. K
FMBmasy. UEBYEAAYaSoBEREHA, FlNEERARIAMLT, pH
ZIPHE

BARAMENBHRERERES Y, ERRPHYA YT LU MEE RS
%, BB, LERBEKRN: OREY:. EREY; flmgh, EdEssoE
SEEBHITERBE LSS FEASA; BALYH: XAERNEH: SINGH:
HNGZ, RIRNEGE.

MRHAHME, kAR PNEYE I ZEEE R AR KB4 kB R
BS, SHAMNBREETURTHEERRN, BATURATBHERLALN.
RATMEHRTURLEFREG, HPLTEGREEABEINESERT
KBk, SEMRHANCEEARRT: BB BFE. LK. AE. BE. BA.
BH. MES. RETE, TUSXEHAHITESE REHEMN. REMN. 8
WA, BHFRBEERTEEHARE. EEETHERTHAOMERER
FEEZES, Bk Z ~E-1000(PEG-1000); HEB JLESHMAE: BK; L
AW

EBERBERNTEEREN, L, WEYW, BIFER EEBRAEEEE,
BEE—ANTHEREN, R5EFFEREYR—BRASISHELN—RSE.
iR ERNRERPLEWZIETEEER. Bl REEEHN. FHA/
ERPLEALT o

26



01810510. 6 oM P E24/27TH

10

15

20

25

30

MG RARERATS, TERAR, E¥EXEREHFIA, K.
W, BRE%, AE—KRAAEK0.001-1g LA, ERRTFREBRTHER. E
R B = 3R B R BT R B B A R

K PEE YRS —F0 Bk B FP VG T A 5 BOW BOURIE R Kb SR - iR
FFRETMS, ARVLERLIMAEY TS TAYEBRRE: SUiEZ, fluk
BEWSH 2B AR, FImIABEBiRE, HERAFIR, 50 5,
pritrexim B = FF fivb, HUACUF, B0 S-9 bR W nE A0 MR ne BT hr AR B, R
PR, Pl BENEXRER; BRBMHEF, HloRLERE; HihFuEE
MR, FlwkEEE: REYWERNAFH, flwFRE. ht ARHTE
AEAREAZBREAVONFGEYSZEFHEMIUBERTRANAYEANAEY. &
i, ARPNEYSEEE BHFE @ DFMO B .

EREBYHSYETUEE —FHREREMEY, HiEEs, il
FHAEZ. HEHA. MEBFARY. hUREANHIRAA.

ERFAHRBYBAFNBANE kg B E Ing T 10g, LAY 0.01mg = 1g A1E, U
45 0.1mg £ 100mg A FA. MRAMAA NS, FEHEELHN 0.01-20%rBt&
), HEHF 1-5%. MEORFIEANEHL 1-500mg. KR, U ERZBIGNE, B
IAMEEITH AR ERS, CHRAETRSU LEEFAEFRAER, BRXE
2 A H R B RE S B 1Y

V8T B B R T R T A T B4 Ak R G SRR B R AE B 4 A Bh DA Y R
Mg, MBERBE, CHEZVRNTHESFHAREERS ., FTARETENS
Fb A\ BR300 B R0 40 B 2R 3 SR AR WU AL & W 3ot e R A B R A KR . BT R iR
£—QIEHPEE—T[B% Geran,R.LZ%E, “MEHFIYIHENILEDRMRA”
W EM A ENERRGEZIR)” , BALEGTRE B3, 3: 1-112.
ged D WARIA

ERAREATHENEENZ BRI EDR G E, BB F1TXEN
SR RHE T, #RR[Z% PCT/US98/14896.

phsh, AEBRET A FEHBNE KN ERTE(LE 3A A1 3B, LIEE
T, BiTiEZ, %FER tBoc R ERATEDIENRIGY), BHESE
BAMERE. RE, HEFRLEERALXENE K=Y . Eid vk By,
R JE 3B 1] BLEAT 1R 97

UEXRBHBTARE, BIUTEHGBES THEBERKN . XKLL
NHFHRETMIEREERHREE, BRIEREH FEH.
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SEHE ] 1
fEskE A A KR T I % & BRI

2(3—98)MEHE T W LA PAT HZHIHIFIX MDA 418 PAT R AEKHI{E
F. el “R” BEASZKNE IC, 5ZKREMYE ODC Wik FIEK A I 1Cs
ZH. % “R”EARIT £ EELYE ODC M7 2 | B AEST “hREER” KF.
FEEKRBEAMAET, BH ODC MFIREA R B IMHBIE.

SE 41 11
Ki B0 52 50 45 4 -3 1t R Bk i

] 76 40 3% 52 ) 9 VR A A R B SR % 2R Bl AN AT AR 9 ) MDA 48 g S0 g R
5 it 1) BE F7 .« Joro ik % & JSTx-3 I B Calbiochem; 1-25% Z B EAF W H RBI.
fi 5 9 % 1 Paul Gladstone 1 5, JE T B 16 P XL ERLUME Ki, FER
THEE.

SEHES 1T
DFMO i 1P % BZ B 5T MDA 48 s IC50

ARHRHT —MARRE, 1uMIERBEEET, SRETEAERNEEB
f 5 ODC #0117 DFMO BEA I B3 . %R, HH DFMO &H K I 1E
i, Bk EIE B R EY & RG], 4R BRI S SR B R NG I . W
A AT — i A 0 288 600 BT A A 3t S T K e R e 40 0 T R Bk 2D B G 51
B 2 B A AR

B 16 BT HREZFPUASHEHRBER.

SEHEB] TV
& B i &
& RN % R E T R — R B M T R & & BUEREN G R
(T3 8
)% BT 26 I B R T 4- Bk T K A B 1 B S A D X A R R B R L
fis, WE 4. & 18 Hl3 T AKIELE. FridEE@iL EtOH/CH,Cl,(10-30% EtOH)
Rk, FEREEZPTR.
WAASBRBRE T ERP L. S, A 15K, FEERKK RS/ K
NaOH(leq)#E W HEWMA ST E BB (leq), ERARFHEEGC ZE
(eq). W 5. Bi#k 24 PHJE, ZRER, F Bio-Rex PHE TR HM faHE(45X

28
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2.5cm)ZE BT AL &Y .
W& K& TR 3A Fiai RN R#EAT, K, dx e EEE L
5 ART KRB R .«

B, —REEPEEA 2.2 48 N'-tBoc- R RE K 10ml AW, M P
WM 1 M E 4-PEEEEFE T 5ml DMF 1 10ml MeOH B 5 HI¥ W, FiRE 3 /b
i B E T o

FBOUER AMHERERTUEGEWA, R 3 M. BREA,
BERST L% DMF. SR W% TK, HH Bio-Rex FHE FA % A (45
X2.5cm)&E4k .

&, ATLUEA 50% MeOH//KIE B FIRIRE ML KW HE. Frds
WA 0 & 1-2N K NH,OH BEEEREER . ILEFAS, BREREN, TERE
B ERE .

WME 18 fis, AKUPK N'-tBoc-#ifk 5 8 Mt EREBRMAR, HPaHE
BEHI Bt (n=2)E XU E - &K P Bio-Rex FHE 7R #HEH4ib T H 6 ik
&%, HETY—BREEEEN(TLCO) EHARNBEY. XHANIBXREAETT
N'-tBoc-¥ ik, HH2Z —HIEBRAE, H—N N'-tBoc-¥lH, HAMKFMR
BT i R K .

WBE, nBK, ZAKNIBRERE. Do=-10 HEI+ 2R _BEATED), B
HREBMERFEEL BEEEFNTE. UKo EBRLEY—REHOE 1
5% 1.5N f NH,OH 86 BE 47 3B «

BHE—AH5, BIZEHBIATAEY, ©H TLC EM 4 RN . K
B A 50%0 MeOH/ZKRBFFAUKIE AR, mIbaid T ZAT4ED .

KT %8 N'-tBoc-fR¥7 2, AIZEL ER M &M T MA 5ml 3M HCL, R/E#H#
Y

AKRPERT tBoc FI ML KK 'H A 13C NMR i, {E5F ORI 1268 X 58
AT 'H NMR i, U, BT 2RI 4&7=4 ORI 1236. 1288, 1290 §J 'H
A BCNMR . B52M T ORI 1288 F1 1290 K 1L

SEREH V
E HH
B K8 EE A REFRIFAZEIZMH K, B0 75nM PLF ORI 1236
1 K, & 22nM, BEBERKAMEIF. ZETTSE ORI 1090 #9 KX MDA 4L KA
10-22nM)AHEE . R ORI 1275 B K, & F 100nM(219nM). K HRK K 4 R

29
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5 EERMEMN. FAEEGYH S DFMO EF M EEH, 1C,HF TH/K T 10uM.
B RO o4& K W o# 7 R ORI 1288, H F & R & ORI
1286>1236>1289>1290>1275>1299.

FEEBZ A, PEHERR —RABE, NWHEMABER. BRI ZIEK
ENREEEENER, FUXRHEEEANZKREGEM AN TREEEEDN
KEEFHY K2 X B FF T K, BN PTI #0850 —%1 @ 1202 A1 1090
—EERENKETUAT —EMRE. XENEES FEHREEAMEERNY
AT B ORI 1202 #1 1090 A .

A KB K, ORI1236 5 DFMO Bk A i & KA KM HE T ORI 1202/DFMO
XTH . XFH ORI 1236 EF T TR ZHRE . HIK, ORI 1236 #H K ILE
4> DFMO # 8. & ORI 1287 Z 4 BT A A XU & B B & K A= W H #K T ORI
1202/DFMO X HE . X+ ORI 1236 #1 1290 EFH 4T T, HF ORI 1290 I H
HBIEH.

AR X RBRERNFEH, S THEIHANSE R, ARABETE2ENSH.

MBEUERERPRTESRD, FFHEBEANRATURIR, REARKHEHH
B, £xKAXEEN, THFELLHRE, THEZHERSH. WREMRM4XK
LA R

BRU L4 & BALlET NN ARHBIT THR, BEAEEHEFEHR—F
BRMTEE. ZHEFNREETARARBENFAAESRE. AgSEN XEER
AETFULREER, HETARBEMBHECMEERNBELEZ NI,
% R ) R & A T Ja ORI B Sk v Bl 3 i 0 B H R AR AE .
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