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£ RBEOBIWERA, SHCAGHhELY
Fe i Ak, LR EF EA P K

AREBAA 1996 F 12 A 5 B# R 4 ¥i55 4 96199583.1. K 9 & Ak
A “EREAEWHN, SHENHEhAShiLEHAR, L445
Fikfed AR P EEAEFGLSREIF.
A AR K

AL R T AT OH, LEREKLEEG 8GR
B F-odb LB A MR L THR A THAMNE. ALALH AKX
st oodpy, BAWMERA TEFARDMOH AL,
FEHRAK

EFRERECOE( “MMPs” )R —XB, 03, EXRTFREE,
B AR B . matrilysin R ERE, CNE5EFARGERIFFENUG X,
XEBEANTEESFUEAE X SIHEBVG@IET, FlloR i fmia.
$hzmit. EEmit. AR @R EESme. SNEA LR S
M, LESRASRBE. kBRI 40-50%04 BAXBRF T E A&,

EREEREOBREBRRIMERNZTORS, FEARTELHAH. |
FaEHFER. RRERKTFFTHTRORS. XEEGOHERE. &S
KAE. k%G A E ¥ %% 4 (lamanin).

BREBRHIFGHMBRH I ELEMEE, GHILIHREZTOAH =S
Z—, F#ERHFZERUEYL, OFERET. F. ALK GEZEZRS.
FR BB T, T1. T Ao X B R KRR ) R R (Fhik), X eigi
BREIEBAEABEEZE THLTHEYAANR K., BRET M @IER MHEH
$EAR AL A AR A AR AR, RS AR(EMRKRR)F R E 3
—H BT FEEEERER, Bib, RERBEMYIERRLAN
BT EMHELEARBREEMR), IEARNERZ—FFRTH TS,

of AR L3S T AT R MR & B AR A 698 —AF 72 il RFA(kDa) ) Be Ao
—FF 92 T RMBE, WA ORI EWRBR, GHAGEUSEBE. 5
wGmit. ARLE M. FEmE. MEERERAR MBI, X
AP B AR AR IR (AR IV A (R RB)A VAR, HEEGER
FREFGUEFLREFHELS T ELAEBEZT AR RERRBEES (X
AT HIFHMERAEHRBEA LTS ERIEYGHERBED).

BRAREARDEMBEFRERRY, QHELERS., HEZH.
EOSBRIVAIXBEEZRKR.
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Matrilysin(3t % #5258 & 8% 3% PUMP)iL &% 3 # X A k4, G it%k
BiE. K. 4%, BHEETORERATLG. Matrilysin XA F %
BAEEmiE. X&TENSBEKPNESE.

AEFARTY, RAREBEORERTHFPRAT. 44X, A B
N EHEGUREBATAN ) F s, AFSRHTHEREAR,

Rab#sREERT, AALEEOREN % AS R LR KH
B, IERROEXTX(PAABXTXFFXTX). TAER. #F
LhELER. WBEBFEN, BRFH(PARTH. BHAHRELT ).
FTEAH. HIV EFEF8ERHTF LR,

ARAMEREEEOHRHRAAN TR AL G ELEMEE, HKR
HEGHR. Pide, ER BT, %53 %, %2087 R(1993)F AHA4 K5
ARSRBREGHRMWHNNABIAHFEEEYTRARIAK, AERAFTXAHE
EWHEARARM—K, £AF MMP #HM Gt AEGEE, fli
£ LB 2 &, 2, 1-22(1987); HiLF 3R, 29, 271-334(1992); %4 %
% 4 # (Current Medicinal Chemistry), 2, 743-762(1995); Exp. Opin. Ther.
Patents, 5, 1287-1296(1995); #+(4-H % 4 X )(Drug Discovery Today), 1,
16-26(1996). |

LAEREOGHGWANERAAS TR TGN IA, GI6£AE
#] 5189178 ; £ B %4 5183900 ; £ B ¥ ] 5506242 ; £ B+ #] 5552419 ;
£ B A 5455258 ; B LA b 0438223 5 B F A ¥ ir 0276436 ;
WIPO HFEAF 5 WO 92/21360 ; WIPO BEAF 5 WO 92/06966 ;
WIPO B ERAF 5 WO 92/09563 ; WIPO B FAF 5 WO 96/00214 ;
WIPO H Iz A9 5 WO 95/35276 ; 4 WIPO H & A7 5 WO 96/27583 ,
EELKGATFAEHIALLABRAE,

M %% B F-a “ TNF-o ”)R2—F# & F, € X 28 kDa a4k * 4,
AEHAG 1T kDa B XFH. REABXTAFSHERAFTEHER, 66X
. AR, CSoFhR. o, REAFRUT SHEF K LN QE S
HEBMAS. KMEN TINF-o T RERAARE; 3% TNF-o TR
TR,

TNF-o % {LB% — Y5 TNF-o £ %0 R A XH2BE OB, W4
TNF-o, 3 18T ¥4 TNF-o #5 5 %,

WTABMAAATHEZHALE INF-a 4, EHEH MMP 4 %
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HEmBm, i3 KHEL. £ XAAER, BiHE MMP & TNF-o
RLBALS B TEARAGTFRIBANGERSENT L. R AW
4 MMP # B4 TNF-o 2 #4448 % AT T WIPO ARFEAF ST WO
94/24140 #» WO 94/02466 , X XX BB AT AEHIALIRAERE, f2
15 & £ 2% 43 MMP #=/3% TNF-o, ¥ 1L 837 %] 7 .

MFeMNALGTR, BRESARNEREORERITHN. B,
AERT AL EWHNEEEGS, o MMPs A TNF-a #{LE64L4 4.
EMNETHERNE., AL, 2HCNGEHBS S TNGERA
Fik, RBACNAHEFTEPPRK, AeHiEREBATOHRAA S

P EE, AYHF>AERG AN AWARRTHARALAN LR K.
B0 s ma sk, AAWREX 1 REBEARTE RS,
& RENA:

o OZS—Q— Z-Ar

HOL )Lt,r'q
H k)

AFZROAKXS; VA -HrEE, THECRN-REAATAAFXRTH
R, AP ArE SRR TR Crfe N SR b 2 & AU K 0 B i T IR
ERAK, ALEF—AMEGRACHRTRAEAO. NASHERT, #
CHAZERT, ArRFREIARFTHR,

RAMHX 1 AWl la REMEIAATERTSH. & IEHL
¥ :

o Oz?‘@~2—— Ar
HO\N )\*/N
H
Y
X

M

S
W. XA Y#tkikt CRiR;. C=0. S. $=0. SO,. O,
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N-R; & N'(O)-Ry, # ¥
Rife Ry it  Heidd a3 AMEH, A ¥ R F#R,—&H
RIERER A,
R:RARETHAMER, # 1
Ry R KA,
AH4AW. XFYTPHES—A, 2ER242H%H CRRHF C=0.
AXPEFABLARNXTI R 1-a OB AELTHERNH . % ARH
A dpi 46 R aBs, » MMP & TNF-o # LB E e 5k, A X RELF
BREHFHAFALRAA 1 aESBHEEZATHEANS LR EAN LW EH
ma,
AEXALTR—FATA—HRASHRENNEX 1 XX 1-a o5
Fik, AP FTAFHEALETATHRESL 9 A LHFHZL:
WMERARAHBRRXILAHWHELAT, #X 2 LB A L& R EHNL:

0

(2)

HAA X3 e % RA LS EN A,

D(jL‘:j‘so:,H

(3)

QERRH AKX 4 LA NI E AL ZEALBGEAT, BELI L
ABMEEREREMNLBBEA R ANA D EA L E SENLS;

Sae!
D SOz

(4)

GVERAMB AKX 4 LOWAE AL IERNLBMNERT, HLX2 1
SHEE L IENLDRIAG X ALSHEE L SEN M,

WERAHBX 6 REWEAELEARALBOERT, HLXS5 L
S4B A L E SENLY:
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HAHX 6LoHmaA i Enh;
o

HZNfOQ
R

HS R21
(6)

GVERAB AKX T REMIALEAENRIHHEAT, HEX 6 1L
B Bk BEF S X T A % S Kk SR

H O
N

[Iim

S R,
(7)
OVERBAHB AR THAUAERLLEREMNLIGEHT, FLX11 4L
LB FERAEIBENLSHELD X TRHEBRALE REANIG;

S O
OH
(11)
DNERAH AR 11 4R ELLEREMNABLHEST, HFLXS4L
S ECEEERSIFE T ERIRAE T 5 SET S EE B
(&&iummxsmA%

5,
. fOQ

ARBAEA A E AT LR T A AN BN, S L
XU AAHARLE KBNS S X 4R % 3t & 3B RS

O)ERAH KK 9 LAMAELEREANLIHERT, HEXS L
At Sk B SRR AD X 9 LA S & A EM
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A0)ERAY AKX IRAWIAL LEXENINEST, HEX4R
S EE L AEMN LAY X At 3K 1 & S EF ALK,

ADERABRX O RO WAL AL IEHNLBHNERT, HEXT 1
WAL L E RENLIRLH XD %EF L& RN LY,

(I)ERAB AKX 10 AL L REHNRALEHHERT, HLXO
o Bk L% RENLBBLY X 10 0% RE 1 & ZENH;

Q/Z\O\soz 0

NHOH
R4
(10) Rq

(IBAERAB AKX 10 LB AE AL RENALHGEHT, HEX 7T
ot B H & K EFB ALY X 10 644 A4 33 A id.

AR EHAARRRE T, EHT&ZL:

DRANARCR;, XY R ARE. Ik, #FKLE. FEAEFE,

ZXOAXS,

JAAE., 1,24-== %, Xt =k R HK-1-%,

Rife Ry LT R X, #FH

QAFKE, F4, 2F &, 2HAREAATAHLA:

AR
—A-Rg
R10

AFARCAKRSI, FLRs. ReFRpBIZ A HAEEET
BAHMER, RFECNHEREANLY,
MR
T EEHALRBA), 3DRCReH, ReAEFE, HAH
T LEEHAREMA), X6 GBI AEIBEANAH IR _BHFLQ
ARFPE,. CE, FHREA, ETE, -CH-XE,

8
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o
-t—(CH2)2$CHzC(O)NH(CHz)3/ \Q/\O

o HO OH
0
0 NH N)k
' 0 NH
NN & \
0
Me

AA, AXNSAREX3. 4. 6. 7. 8O %, HFLX3
WA, EEREALEAET, 5D A CRH, ReAEZX, #0X6
o, REIEMNLHRA-®, 55, FFX 6 A%, L&REN
KmE, QFRATE, LA, AHAL, ETA, -CHr-%4,

0
-"—(CHz)zSCHzc(O)NH(CHz)a/ @AQ

HQO,

0 HO, OH
N/“\ )(I—i I
BN . 1
. & 0 NH
~
© K)\o
Me

TaFRFmi R LANLEN. BohihTdIREERT £,

REFARAR, AAATHFRATARL:

“RE” RBlAP/ AT RFPOERTRARTHALERA LR~ R
B, APk, CX. BE, FAE, TEA, FTR, KT A, THE,
ARHEE. THE, ABE, CHRE, THhE ARk RBREFTHEF,
CMTARABRKAE, REFE A R)RBM— MR EATERLHETRA
ERA.

CO-RR” & “BARX” ABEEARANR, A PR EEHAR
X

“REAREL 3. 4. 5. 6. 7. 8.9, 10, 11, 12. 13
RMUMAETRTHESTE N LR, NI =HEAA, CNEATURR
TR, FLENTARARRGIR —ARSIATER LY
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ERAERK, ENTHE-ARSAEFREL. FRAARSAH/L, X
AHEETARABAGEIMA —ARSALTHRAKEBRAK, FRrEGK
AMEWERE, EXRBRTHRAL, FTE, LRE. RAHE, KT i,
FTHE, REE., FFR, MRR2IEE., MIK2.2.1]&-2-%-5-%. R
HR[2.2.2]1F &, M[3.21]F A, RK[4.3.0]F %, MIK[44.0]8 %, 2,3-
ZAEH-1-A. 23-—ALH-2-K, 1,2,34-WEAK-1-R. 12,34-9 4
LE2-BAEREETF,

“ARR” RBREFE R ER, WRAZAKLE, cNARFG
AR mAe,43. 4. 5. 6. 7. 8. 9. 10. 11, 12. 13. 14,
15. 16. 17T X I8AXETF, #B a1, 2. 3. 4A 54 %A K. &
ARAGERT, AT ZRAARABRAYGEIB IR EAMATRAGETR
REPK, FREMTE-AREATREE, FAIEFEMAS, TR
BAGTARABRKGIK ~ARSAELHRRERK. 2HAREEHK
AREP O, EARAMRTRAEIATRE, obdb iz &, %R, %% % 5
ik, WA 2H-14-K% 4. WASHE, —Z5HE, OAwHE, — &
we . 13- FORFRA. 13-ZMERA, 14-mERE, 1L3-RARKK
% (oxathiolanyl). 13- EF TR E,. 1,3-—FR A, K EMK[3.21]F
LR MIK[33.0]E A R EMIK[4.3.0]F £ K EHIR[2.2.1]1 5 £ % 1,5,9-
ZREFRTRKEF.

“FRE RBL6. 10, 14 RISABEKFRETHFAR—Hr$E3K, MK
REHFEH, TNTARABRAGIAX AR I TELHETRAE
B, eNTEAXSAREE, 2HRAREFEAHAS, F2AAL
BTARRKBRAGIBM ARSI AELHRAKERK. FEGK AN E
B, EXRAMRTERE, BE, $2-2H23-—A4H-5-£2F,

“BFERTRIEALS5. 6. 7. 8. 9. 10, 11. 12. 13. 14.
15. 16. 17 RISAKETFTHF A M EHF. N3, =540, gLH6
#¥1. 2. 3. 4AS5ALAA. AFRGERET, TNTURARKHY
A —AREA P TREAGETRRERK, FRLEMNTEHE—AK$AK
A, #TAREAIFEAS, ILEAARALETUARARKG RS —A RS
MEEHBAERK. RFAGRAREN I, EXRRTog i, %
ok owbek k| skl Koy Eep R ek R FoEe R FoEe
RE =, =k wep R wbhp R, wbow ik, Eee ko wihh | wwRR

10
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IR TTHS T LET NS T LL TS ETL P &3 L% S '
. Fackd, 23K EEAE vhek ik Fedh R Mot d VTR JEes
k. DELARFRELET,

“Bb” RAB-CO)-R-AH, AV RAHEMITREAHETRAL,

“BRBEA” RAB-S(O)O0)-R-£H, A+ RREMI TR LM TRAKA
%,

RiE “EERAL ABELAABRELEBF LB RATHidnts, HEAEW
HABaWHNERZIARANGAGRAL, STRREGKAREH 6
¥, EXrBRTARA KA, 2R, 85F. f&. 4. xR, xR,
Fh, ¥R ZREHEEE XQALH

T
S, (A)

(AFR AL, BE. FRE. REEE, TEALSTR).
A(B)A H

o
I

B
/C\O/Ra ®)

(AP R AL, BE. FHELA, BHERE. FEIETR).
X(C) & H

? (€
AR
R,
(AF Ry RBEAAL. Hh. FEA. RFEE. FEILTR).

AMD)* H

(R R AR, A, FRA, KL, T4, I 4, 25, RAL,
AA. BAR. “RAEABREE; FALRAL. KA. KEE, AXRE
A, SR, RFA. AR, BEAA-EAR).

11
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X(E) % B
0
——ﬁ—a, €
(o]
(£ F ReARE, mpk, Rl FERIFEFR).
AMEH
0]
S
Il \Rh

(AR AR BEHAA. L&, Kok, RIARE, FEREFR).
EN(&E X:il

ot G)
(PR ARE. XA, 2FEE. FE. 2F123X0A). A(B). X(O).

AP RAL, RE. FEE. RFEE. FE, EFL. B, RAR,
A&, ZEZXA). XB). ROIAD)EA; FALTRAL. £E.
A, RERA. FA, BT A, SELXA). X(B). X(O). X(D).
X (E) 3 X(F)# £ H).

EYO)E X

\S/R| ()

AP RAL. B, FEA. 2FEL. FR. 2FRAXOLD)F
K(K)&

12
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(AF Rofr Ry B RER, FRA, RIFKRE, FE, 254, 24,
RAE. BA. REXEZ-KAR).

RiE “BEAAMEAR” ABRARAMREBELBRAT Hidaty,
AR ALL AR EREIA RS ARER, EEANEAHK
ABREMEE, ERARTAL. KA. B&. 5F. 55, L KRR,
Ak, FA, A, ZEEAAEEARPEZLHXA). (B). (O).
(D). (E). (F). (G). (H). O)#XK)£H,

“#%” ZH-OH £H.

“AA” RB-_HEEH=0.

“BE” AMHEMT-F. -Cl. -Br &-1 £H,

“FA” RK-C=N#AH.

“FE” RB-NO,£H.

“ZRAEEL” XBSIRRREZH, AYR,. Ry R, & 8B
R A, |

“RA” ABAB)EAH, E¥ RAL,

“RABER” AHRABEH, AP RAEPREZLHEE,

“RATERRA” RBEAOX2H, LY RAFRHRA,

“RA” RB-NH £8.

“EA” ZHE-NHR,AH, AT R, AP ERAHARE,

“ZREALE RBENRREAH, ¥ RARBAATKHE, &1
ER LRk,

“THRNH IRLEFFATRELIENIATHALSIKX 1 X 1-
a A BaNE .

“THREMNLHABREET XTI Rl a oSG LA ALY
EHRSH G ENLS,

THRARALBGEN 0K, EREFX1 R laftdbsk. A
. LB, P8, DMSO. LBLE. LEALEEES,

ABAMNUAEAT, REMIRXLALLSSHTUARRY X AL, #
PREFERZEABAREARABFEIARB X, HAIRHBEEL
AXAEBAA,

“THRE” ARKGTHEBPENEHAARFSRFARLE

13
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BEIALCRERGREL,

THERAME G, ERARTARBRLE. EARL. ABRAE. AR
4. TABALE. B8 Y. BE A4, AR AL, BHARE. A5
B, R, B, BiLth. LRI, BRE, RBL, FHE. B
Hgd, TRE, FTRE. CHRIE. ABYL. AR%E. 8L B=
B, Eugd. Fond R-o8id. FO8%E. ZAKE. TH-14-
—HE. CH-16-—HE. AVEL. KRXTRE, PEAEATRLE. -
REATPHL, RAEXTHRLE. PAARATH Y, X784, 8. =
PERSBAE. RCBhE, XAKL. XTRIE. KBRS, Lnd, AL
THE., CESE. BLRL. TH&L. AEE. X-1-5t8 8. %X-2-
BB hbBL,

P RAXPLASHARA WHEALTEL KRR I ERETS
EH L, CHRANBRAEANBLEFER, HELNER LK.
AEH. A%, HEAFREF, HEAANBRAMPLKR. Dk, £AR.
AWE. Toh%. A%, ARK. ¥%. CHER. KHR. whBFR
HBBREFFLBER). o-RPABPHEEFELH). BREBIXLL
A s BB FEBPATHEFARR)IRBRH T T EXHR R HR)
¥,

PEXLRLLSHAE, WTETAHRAGEETET T EN S,
&35 B A RA B o R K. B8 RBUE). RE Bk IAALERA &
B FREFER, ETLHARABREV LR ERPHRABRFHE
%), K. 108, HERSERATXRKEGeR®. ShkfrE) T gH i,
ABERHK. F. . . 8. 2. A. 5. BERIGANE,

B AGHABAXITRETHERASRTHA L.

14
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AP VRAEHABLArRERFERERNEFT L BB AKX 1-g b
B AERATHRWE R THME:

i A
09=$% 0
HO N
\g j l
Ri X’W -g

R2

A¥Y WHh Xkinkta CH,. C=0. S. $=0. O. N-R;# N'(O)-
Ry, AP R;RABTRETHBRAE, RiRC-CileE, AFRERA
BEIBG—HaPBR TTEITRE-AXSAETHRAERRK,
AH4RAEWRECHLAC=0H, XFACH;AC=0; #HLR &R, <
Wit A ARTF. C-Citi#k. -C(O)ORy7 #-C(O)NR7Ri5, ¥ Ry7#= Ryg
Bt BAFRE FAAAVTHREARAEBRIBY R EE, €
THERE MRS AETHRREBRK, RF R, & R, —=H & EIRF

AErEHX1, l-a. 145 1-gF, ArRBEREXFEREREF
X, SAr 2 ERF AR, K22 RBRAXANE R A2 4E TRALRK
g, MEBKEALARB TR T, FEAAEF A, RAEIARE, A+ K
ARIBRIXBO b BE CTHERA—ARSAETHRAL
BR., Ar 2HRAER AN LA EFRT. RARREX T EARAGF A,
AEARMEAENTRAFTEOCREEIT Ar R 4-REE, 4-EXE, 4-F&K
RERE, 40k 1-2) XA R 4- (% 2- )X RGP LS B, 5 Ar 2 ¥
ke, ArhdAabez4-%,

AXlad, YHR&EZCRR, AT R AR BiMHE A HIEEE
THAMEAR., RyAAR Lkt g H., K&, FRi. EFREE,
¥%%%#%., ORs. SRs. NRsRg# C(O)R;, #+¥

Ry A&, k. Zxrkh, FE, #5435 CONR;3Ry,

AP Ry Ryt AH., LA, FTEE, EXREE. Fip
EE RE Ry RyuERAHAR T —RHBAFIIAKEL,
Re &2 H. 4. Fi, 25584, 45, 2F%. CO)O-Rys -

15
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C(0)S-Rys & SOz-R;s,

AP RsARRE. FERA, 2IFELA, FAXLFE,

RZAOH . .BE.FREE A FE 2F%, O-%4, NRisRy

HO-Ris, AF Rz Ry RsEadzZ Lok,

AR AR, —RBEAFIEEIEFESL, RRIARIHELAZLTHE,
AXlaflgP, ReHE#HRZA. KA. FTREE. RIEEE. FE,
¥ E. CO-NRuRy - CO)ORj;s » C(O)-SRis » SOx-Ris &
CO)-Ryz, AFRy# Ry Bkt h H. £k, Rk, 2RREE,
FhbhFht ZEZRyFRyuERAAHEARTF—RBAEFRKE, #
h:

RisAE, FEA, 2HEL, FREAAEFE,

HEEWRECH,EANRH, XZ£S. SSO0. O. N-R;. N'(0)-
Ry ZC=0. #H&2 %2 WA CH,H, X220 . SSOA&N-R;, #HLR;
RETHRALE, KRZART. KEARATHERER ISR LB —H
Ak, CTHEIRAAREALETRAELARK). CO)Ry -
C(0)O-Ry7;. C(O)NH-Ry7. C(O)NRyRis. SOrRyps, # ¥ Ryr# Rz %
AR AL ARRFATHAERERAR AL RLIBN—TRFBE, CTHE
W —AREABRRKERK), FHAF Ry REXFAIZ Lo LMk
£, R;EAARART. C-CGEEAKXSORy, EFRpoAKE, 3 W
A CH B, XF##20. S. S=0. N-H. N-(SO,CH;3)& N-( C;-C,
% %),

I, BWRNR:H, XH#ERC=O0H LR HKARARTRKE,
RHBERART,
AEMfrhtvEasfokllaklgiddh, AFXRS. S=0.
O. N-R;&ANO)RHEWRCH;; #FXZS. OXN-R; L
WARC=0; #FXAC=0#BLWRNR;; AXZCH,5#ELWRZRO.,
S A& N-R;, £¥ R; & CO)-Ry7, £AF Ry R Xdw kb, AAXAHKER
#“FEY, RFARKEAAABIZARTRATE, BAr B RARKAY
RHLEHETHRAERKGFE, HERKERARAEFRT. ALK
FEE, RRIFREAZXAMAGFELArAFEAART. AR TFT. PR
EELTF S TR EF W

AEAEEHRAEFTEFHRAREN K, 2RRTF 3(S)-N-Z£-2,2-

16
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ZF R4 (4-(4-(kre-2-R) K AR ) XA BE X )- w9 R -2H-1,4-%K%-3- T 8ol o
3(S)-N-ZBA22-—F R 4-(4-(mR-4-2)R)EXBBA)-w £-2H-1,4-%% -
3-F Bk .

AEAPRMACHAERTECERENLELY, EF Y R NR;, £F
Rs 2 C(0)-Ry7. C(0)O-Ry7 . C(O)NH-Ry7. C(O)NRi7Rjs- SO2-Ryo,
AP Ry RS BB AL A FPHENOREARIRRIBS—HB
Folok, CTHERE - APISINMNETRAERK, FHEAF RoAEKRF
ERx ERABFE,

BELALAAHGEAERFTE, SRAFXEANR;, RiRAERT. i
REAGHRE, FHhERART. TAXTHBRL, AXAWNXBRALE
FEHRABREN O, ERARTFTR)-N-ZE1-4-U-EXA2)EHB
) 4-(THEBLRE)-%%-2-F B, (R)-N-Z&-1-(4-(4-A X KAL) L84 )-
4-(FARBER)-%%-2-TBEK, (R-N-ZE-1-4-4-7FREXAR)XH8
K)-4-(PAEBER)-%%-2-F Bk, (R)-N-ZR-1-4-4-8 X K X)X 5B % )-
4-F Rk -2-FEEK, (R)-N-FE-1-G-4-AXAR)XBBR)4-FE %%
2-F B, (R)-N-Z#-1-(4-(4- R X AR)XAEBE )% %-2-F BLl, (R)-N-
BE-1-(4-d- R X AR)KBEBLE)-%%-2-FTB R, 3(S)-N-Z#£-4-(4-(4-K
AABR)KBBEE)22-—F A-W A 2H-¥£%-3-TBE, 2R)-3,3-=F %-
N-Z 2 1-(4-4-R X AR XA/ E)-%%-2-FPBE, 2R)-3,3-=F£-N-£
Bo1-(4-(4-R X RA) X BB A)-%%-2-FPBEE, 2R)-33-—FTE-N-#ZX-
1-(4-(4- 32 X RB)KAEBLA)- %% -2-FBEE, 2(R)-1-(4-(4-(R X &2 X5
BtE)N-Z%-334-=Fhok-2-FBE, 2R)-1-(4-4-(A KR L L858
HK)N-Z#R334-ZF A A%-2-PBR:, 3(S)-N-BAEA4-4-U-REBRRR)
FEEBEA22-— 7AW A 2H-K%-3-THE, 3(S)-N-FRA4-4-4-AREXRE
RA)EAABE R -22-— 7 AW 2 -2H-%%-3-PBbE, 2(R)-3,3-=F £-N-#
K 1-(4-4- R X AR B)XBBE)-%%-2-TBEE, 2R)-3,3-—FAN-ZE
1-(4-(4- R X R AR )RARBER )%k -2-FBER:, 2(R)-1-(4-(4-(R R R X )
KB R)-N-ZR-334-ZF RAk%-2-TBE, 2R)-1-G-G-(REAAR)
XBEBER)N-ZR334-ZFRAAE2-PEE, 2(R),3(S)-N-#X-4-(4-(%
Z-4-R)R) KB A)2-F A-w L 2H-£%-3-FTHE, 2[R),3(S)-N-#£-
4-(4-t 2 -4- R )R B ) KB AL)2-F AW £ 2H-%£%-3- P8, #TXH
e
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S
| \Q\
" S0; 0

b

[Sﬁmﬂ

AXAALSHEREKRZKRFHKR, MW bEf/ RS BRARES A/
RAE ek M X G L. AL LRI RRFMK, I REMCNHIR
ShBelAEAEAELEA,

AX 1-a# 1-gF, #H /FZB % &(hydroxamate)#58, Bk “*” &
FHERET, X2 CH. C=0. O. N-R; & N'(O)-R;#, £ “R”
BE, 2XASKASOH, & “S” B, XABRBEAARSEFRAFX
® Y # £ A & Cahn-Ingold-Prelog # % #AAUHBLER., 3 X R S=0
M, REFo4tRt “R”HY, adhFEERSHERETHAR “S7
BWE, PR TFTAGHGEREH:

o
0]

A
HO. Nw
H Y. W
AFX. W. Y. ZAArEX1-a PR, Edo KGRBAAR @
FHBGTHE, BA-AFRPO, —MESAERT)HLFLALEH
o WG FE T e medk 2 —(Bp, Awkiksbdy), BARE—AFHPOHEF
WAL A Y3y R AE AT Bk th e A Bk b8, A A IALS AL E S 90 Yo &
FMXER, L2 ES 90 % 47 #4480 %3 hikid #(“e.e.”) R
ik £ (“d.e”)), ZHAERXZE Y 95 %A 2490 % ee. & de), it
E¥ 975 %A FHOS % ee &K de), FrREZUAED 99 %k F 498 %
e.e. & d.e.)H X4 A .
ErE®rEmPlAky, ¥F1. 28 - 128HLAE, L&
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3. 4. 8. 9 10V DHARN., FF2. 810 #HLEE, &
L AFHIKRZERZCI. £2. SFHI10HELTPEAAHENAELEH 4P
Rl 4k & X da #= 4b #5 3k :

o S
SRe! & Whos
H’ 802C| H 2 .

or (4a) ¢ (4b)

R
HFSh6A8 - 13MBILAL, KT, 8H#9F % QAKX —A:—RF?Q
10

EAHFBARCH, R A H. &, O-fgi. S-HL&, XA, ¥
FEE. FE EFA CGNARACOR,, EF¥RuAKEE, FE, Xk
. 2FEREILE, AR ARyBLZHZLAH. KEFFE, & T
BEHELARBELEH, ARSIH, Ri. R Ry &R HE A I
E.ARERFE, TFTXELHEALARPPLES, Q XHZR CH; .
CH,CH;. CH(CHj3);. C(CHs);» CH-CH=CH. CH;C=N R TF A #ji
B:

CHy CH, CH(CHy),
—Si—éR’Z % —Si—CH(CHy,
Ly TCHy 7
3 H(CH,),

X9 Ry £ CH; & CH(CHs), -
EABBLEBEPLEH 6P, AAPRF AL HHGKRLEEEY ELMN
%% QA W6 ARs)Ro)Ryg)HF LA A CH, Retbit 2 A, B A&,
O-% 2. S-HA. FREE. £FEAE, 4. ¥4, C=N & CO)Ry;»
AP Ry ARE, A, Tk, 2FARETREE, FLR PRy
it H., KEASFTE S THARGHLRAERLEH, 3 AXSIH,
Rg. Rofe Rygtht e ikt AL X, SFEXFF A, HFRHALRLFL
4%, Q £H#%HA CH;. CHCH; . CH(CH3);. C(CHz); . CHs,-
CH=CH. CH,C=N A FX&#LH:
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CHy CH, CH(CHy),
----sli—QR12 . —Si—CH(CHy),
cHy =
CHy 3 H(CHy),

£ ¥+ Ry £ CH; 3 CH(CHjs); - |

HF3-13HHALEEATEKG. 7. 849, RiFRyh& A
P & SN /

ESFONBILANTRAGHNKEYXSLEHAXSa(ATF DR
N, RRA#R, % BAFH, #LZRO)Sb(ATDAN, Ri#R, %8
2FPE, AALZARASHOH., HTHAHIFA 10, DHEERAN, AR
R ELEARTE,

AEREFEAHHF L ELHHARLETORERGTE, AFE
BEAERAXL. l-a. 1fR1-ghEHAEZeNHTHERANE. & REM
LR, REWNLLOBWEALEZOE, Pl MMP(EEEERAE. K
B 8. K8/ & matrilysin)fe/ R TNF-o #4085 % W35 F 6576 4 T i@
S EAGBRBAAR gt EsER L, GEEKAR/ZEKISANZE, E6
& R R 7 i85 836 Anal. Biochem., vol.147, p.437(1985), Anal.
Biochem., vol. 180, p.110(1989), FEBS, vol. 96, p. 263(1992)7#= & 3 % #| ¥
i % 0606046 5 P AT ik AR &,

X1, l-a. I-fRI1-gAECMHTHANE. AXEFNAHAHLEH
THERAGBEAAR T OEETELFALE, #2855 AHRA
BEFOEeR, 28, k5B, A, BEAREBLH. 2HF5 AR
IR

AEMX1. la. 1-fR1-gRAFCNABTERANE., £ REHNLY
THH EAABBAARA N ETELHWH XGRS HL S, EX
BHEHB X, 2RRTEK. FEK. RARRETHAN, o h
Fl. A, BE. BH. BTN AAGE5WHB AR REEH
EREEE. . BHELSBTAHERNETHRYAN. HEMN, RAARLYE
BodwRa, ZREATRMAB NG,

HeEETHh BB XNEHELHT AR LABRERAR Mty ik,
Wi BRANTEREDIEEGFTARRNE, R ERNANREY
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BRE. FEMEATRE, APRXESHLERES. RARER AL TR,
/EmEGeR,. FFB. AF. NEA. 2R, LEA. RA. TAM/
BRAEBE Y F & X X kWA AR E H &4 Remington’s Pharmaceutical
Sciences, 18th edition(1990) F # i£ #5 K & 5 i+,

ABHELHTTHABASERARETHERAEE. HEHNIKBH. B
SEAGREAM RS, LB, —KEBES. &4%Hh. Ef. B4,
B, B, XK. 24%K. BREBREFAREE. aAEAKNKEAN G
X, ELxHh. BES. ERERFK, BEIAFBENTLREELTHYE
BHH, PUHDERBERA Y —BEES, vNTEEEAIEHR
SR, SEARSEAN, AATAZIHER, RH. Li. HAKKE.
ABERERPER)REREIRABERZSEFRY X,

Bt hORELHEFENARZTERALESB@E, X1, 1a.
1-f R 1-g LAHACNGTHRNE., L REMNLY), KREFER A K
SAEWANEERE, ARSI WHETHEHRIEMNF L4 0.1-500
mg HEWRLS W/ F &R 24 E, £ 0.1-200mg, 44L& 50 mg X
T, RERKEAY 1I0mg RXK/FT AL EHE. HEFHMNETHE
ABBHEE AR TRLAH, wERIWHNEEZTOHET RN
NERBALER, MdFHols: PEARTFALNLZLYE, hh
HRNEMEE,;, oRSE;, BLEHBETHELY;, AAEAR. £A4.
ALEA. FABRAREZEELE,

AEXALLSY. &, BEALHFR/IATEGLEERIMABESLRAR
T, XA F AN ARLETon,. EHHOEAL. EiIpHH
BLAD AR, EANHEZLAARALGHGRBRZHBSENEFL
By X, BB AAKRCERGTiE, FLRBERARTIEIHAZETHNE,
AEXHX1, l-a. 14 R1-gRAECNATHANE, EAEZRNLHHL
%% 4 0.1mg/kg % ¥ — 100mg/kg £/ X,

AEXRALESH., L. ZEHANLHFTETERRARLOER, &
REZHERNE. PFEALRLLS ORI TR THE, ATEHY
FEP,REIAAEA, W. X. Y. Z. Ar. Ri#=Ryd L2,

AERPGX l-abdhhd@d¥X 12-atdATMAER)5E
BAZTKRBEAMNGALATRAAE., $LBRAMNGAREIA 0 1LI-FR
—wkuk, NA(= T AAHR)N-CLES = EEEEDC?). 5 Zrk-1-4 &
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E(=TPARDBASAABR L IERBEEEN e = PR PR THERE
% BF(“DMF”).

O
Il
Z/

A

Ar

Yo X’W %ﬁ& o
12-a M=0OH 1 AT
126 M= § o °°=?—®‘z
HONH; | 12.c. M=0-Q \ \
Ho voow

3%, X12-bHAHATMRERE, T HEK A TRSERN
Jod T BE-v9 2k (“THF)-— /P RT A, itk 0 - 25 CRE, &
X 1-aiFREbE8R®.

X12-b AWK BAALELEPTAERATTIRAAGH XM4&. #
WeE A B TiEL X 12-a AW EETGRALEMN, P ERBERAER
§, RALBLE-_FTAPBRENALTHARRALELTSEM, =R T
BYFOC-£R2RATAEMNA.

A&, LEMGBHERARETSE X 12-a & 12-b L4 4o f= AA ¥ 65 2 M (FF,
A Pg RAMBAHELRPE, pFA RTEA RTE-_FaAKERL
RBRTREA-_¥2EELE4H/RT. W. Greene 7 P. G. M. Wuts & A BLF ¥
GRS RAODFHAEGRLER, Z LK ARXIUABRLZ)—RFA,
BHX13400%., X 13 UBEAPFHAXlalbdd. X 13LEHH
EERARY F ik 2 KB B AR, #4e T. W. Greene = P. G. M. Wuts &
AWALF F Oy X2A9)HE ST k.

X12-afA % THERBLAKREREGE 12-¢(XF M=0Q, Q=
HEHEFE PR, LA, HBAL FEAIRRTLHHAL, ZREEA
ALK, PilAALE. AALARLARY, KAAHRKARN
BERBRESBRFTFOC-25Ci#fro &4, BELEGHETRELIBRAHME
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HEEE, ZRARERETHLARE, PESH _ERKERTETRA,
HEALSOCT—- 100 CZR#/HF. UTRKARAT AABERAT N h® 3
RABHT®, HiRAREREARFES,. AELALHTHREHR
TEALRFEELHEBTEEER,

AP R ABRANX 1-c &%, T WRCH, # 8 Y £ CRR;
FXANRHX1-a b TEERKX 1D L4 W, Plirdd AETHE
BAEAN, PEAALSIREAREBRAETHENY TEERAT, ¥
THF F0C - 50 C T4l %.

2 A 1
r
0 Oz?OZ/ 0 O=§QZ’Ar
H H
R; 1-b Ry 1c
R2 H Rz ég,

A RAEARHUAAFTRAFBREAGX 1-c LEBHTHX 1-b b %
EREHE AR X 1DAS AR 2 B E=TEAKAR AL FRER, o 4-
PROGYGELT. AEATFHEEN P —RKTRFTF25CRAE, RER
BABBRARFEABBATOC - 25 TRAE, BFANAREREAEE,
BHAY RARASGHRARFTEAFHENK 1-c L%, £0H, X 1-b
A BHTELESELRFEREINRE, FHALF R &2 CO-R; B R; &
HATETHANEB AKX 1-c b, |

X16 A%, A WHY R CH, 5+ L X & N-R; X 12-2)T %
BTFEGyEH 4,

Z-A
o 4 o I A
mknb ml(H 5 5 4
b SOl mitb
—_—
" 14 R Y 16

23



200410033523. 2 oM P ZE22/80m

#FE G RRE-2-P B 5E T FEAA R-Lg(F+ Lg A4E4TiE
FTHEEEAMARREEIFHIALET N4 GHAFHTRAE, HHX 14
Ao, ZREZHAELLKANEN, PCH-K¥TF-20TCT- 25 CT.,
AALLAT ERIZOCHEYELT R,

A Atk b s X 16 A%, TALWINHRKRE-2-FTRER Lo
# #, 4= Helv. Chim. Acta, vol 43, p.888(1960)# Helv. Chim. Acta, vol.72,
p.1043(1989)F B & A5 A 5 ¥ 4, AHABIMIARLLARAES,

EAESKERAERGETEFLEAMN R-Lg ¥ %4 &4 BOC-ON, =
# #% =8 T &(di-t-butyl dicarbonate). N-(F &AR&)HAB LA LR
Ao X 14 PRIALELSS, BAKZARHLGHTE X 1S HBBREAAE,
72X 16 bW,

BE, THX 4 FRALSE, REWAE-FRAARLAIFETHR
B Z U R 4-FEADOHRRBE. LES S, AHAR S R585BHA1I5 A
HEEMNP—RPEFTF25CRE, FARBRAEE, F2X 16 5%,

X 14 FAAELTEIHRE2-FPRSOAADRS S (B L H A
4032639 FHEMF M A, ARIXKIALT AR AE)A Re-Lg &8, K
JeiB i BAA A DOWEX SO W& T XHEEBRERNE. AEFET,
T4 B A4 465 F B A A Ry-Lg.

XIS Hhht BT NEIETNRABELE-—ATRERTOC-25T
R AEE/RFREERAREIT R/ LT EARXEARBRI A, AR AR
HWERTEL AL LAR Adth 5 b4 4.

BE, FEREABTM 09-12 BEREFHEHE®KT-20C- 25 TR
2, FARR(THE AR E)TRALE G RAEAN, o FBE R B AR
ERALEA-_FTRAPBECDMP)NALTALL RN, P RTK. 1,2-
—RLEACHEY T 25C - 80 CHALIAEBALS .

2E, PTREXWT, THX 16-a Lo+ Pg & LiE&iE TH
FRYBLERAFAF ik, PRAZPAREAEATRAE D EN I PE-— K
PRETFERELIMEHTELT.
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‘JTD wiﬁj 1%%# cilb
16-a 2 Ra-lg
Pg Pg 18-a: R{= Rz—Ra
18-b: Rt faRp = H
Ry AL

#TREAREGETHRY £ Pg A RGARELAR A, 18,
PR IFRTEAFFE, AChi IRk EATRHALY R, AN X
18-a L, GHAHTH—FEA T Lg REME T H XX B4 X Rs-Lg

B, B Ay RyAALHX 18-b iLéd%. EF Ri-Lg KM R RHBE
O TPHBRA. PR, FABTH. BLELR. —FTEALATEHRA
Ao ¥ RA LB A,

X 1844 %8, £F WRZCH;, YRCRR;#HXAZNR;# X 12-¢)

THEITHAEHF EM4.

0
Q-0 OH (“) N—g
+ [N-5 2Ar Hf “—Q—ZAr
Ry T>NH, L — IN H

19 20 21 I

o 0
Q(F):i L NJ—H ”—@—zm
Ry |

18

Awﬁﬁﬁiaﬁgﬁﬁimﬁﬁﬁ%TéFﬁﬂﬁ o §F &
At —ERFAFZGER, 60 — 100 CTRE, F2mRs 21 .
¥2 HARETRANTAFAX N2 LA BN T HETEL AR L LARTA
Ja 8y FRF 4. X 22 4% A& Mitsunobu B5H T (A LA ML F L
&, 1991, 56, 3900-3905 , % LRI A K LA A F)RL, F2RE LS.

AP RAHLRAEEAAXIILASHTHS AL LA R #sn )
XHFENE LPR AR ARAFT A K LE 19 T B4 Bull. Chem. Soc.
Jpn. 1976, 49, 3181-3184 T I RBE MR AT H, HELHKIAKILH
BARE,

RAR2THELTHEF EHNE, AL EFCHEATHF ¥ 720 C%25
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CTRAEX 15 GH5BER, REBFMBP-RUABBKEMN DEAD #= XK 4
THF ¥3Rt. X 15 A% T e L4 &,

X288, AFXANH, WRC=0LY % CRR;# X 12-
OTHEBTEREF EHE.

R AT
2 Rl oA

Ry OOkt
7 g, PO 26 g, OOH

de L ATiE, X 23 44 % (4= Angew. Chem. Int. Ed. Engl. 1994, 33,
998-999 ¥ ik 4l &, AXHAIALAIARAZ)VA X 1S HBELHE, 73]
K24 bt, X224 LGB RLELB LBARTAR, EBEWHLT. £
HEEHN, mDMF ¥ F25C - 80 Cr &4 1 - 48 10, £ 5 X 25 L&
Yoo B 25 AMLAK 20 LB IRBAE T ALFHT, WAL EGH
BALBALEI=INTGALT. ACH:WRLBE:KQ:2I)ERN T F 25
CHAT1 — 18 /B, X 26 44 A B KA = X L5 & (“DPPA”) & i T &,
PZLEGAAET, EHBRERN, XFT 70 - 100 CAFE 1 - 12 )8,
FaTRAFABES, ST RAETHE, T8, F0X 27 4%,
Ay Pg RAABHEYFE, WwFRAEEAEFPE, EFAFH TR EX27 6
gAYy E, KELAKXAEL, FHX 284, ‘

BT KM e T AwA R X 24 & BARSMA .

/" HC}Z @C}f’
ol

H _—) '\>§ —_—
H
002 9 RzH 30

2
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“Eﬁ °°”iﬁf°” ‘“““’YQZN

K24 WAHAMNERNLKX 25 OB ALHEEFHESLHTR
., FRX2 &%, B, X 26 W27 B FHE, ERIE
HEHK29, BRAOALES%., FXOLEGHAP 1 EREEHAR
2 A THF-K ¥ F 0 CHAT Bk KM 0.5-18 1o, F28 X 31 Lo,
X3 HWESEFARACKARHEEN T F25C-75CFRAEL — 18
B, 8 X3244%, 4% A DEAD =X A THF ¥ 725 CR
#, B X18-cé4H. RARFLBAARBEZFAEANR AARE 2
AAR Adnde XLkIRAN 5 ERAGT A RAG XN 24 AL HTHAE
ik 69 X 28 A= 18-c Lo,

B, N29 PR4kSBTHERE FTEREF ERG S5k esH X4
%,

Q A q\ ZAr
'y 17 ?
HO N

Qo=
— Y ™ HOJ\:/

23 \IrO(Pg) :\n/O(PQ) R—i O(Pg) > 28
(o) 34 35 Ry 0

XNIBUAW(T2EIN D-XARBBE AARF LA A7 &
BRINAZFTHREAIAZCHEAE-_RATRET2SCARY 1o, B2 =¥
BEAR, GRAEFAL, PTEXISHAFTLABBRALG IRBBEALTAR
B, 2FAMLHEE, BAEHKX 34 Rk, BBk 34 ARG 3 ERS
ETUERA, P AAERALAEZELDA)A-T8 C— 0 CRET AHBHER,
o THF P42, RER 1 3T X RXKEAEL QLB A0 T
~ T8 CTLAE, BHEALFTR,AHNHXISERALTSH. LELE, HA
BRSHWRAGIH1 S EALE, RE/AZELEY R+ Ry it AL
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THRAH, AR XU _BEEANLBWARE, BRAEE, B3K 35645
Bk, XISHEBTHRARMLE, REAyF A Pg FEK 29,
i#,xwwme%W&&bTﬁiﬁéo

16 —— HN/ \‘ l /UI

(F’Q)HN\)

O

Ox l Ox
0] 0

”;3 — ”11

Rz 1 18-c

i15%%gﬁﬁﬁTﬁiﬁcakﬁﬁﬁkhi%ﬁﬁ#w%i36
W RkB . FEBEE 36 5 X 37 Ho-FAMABRBEAN, NP EEAERGAFL
FHA, BHX38 oM. X38 LoHh TadARLN&k ssird
BLET. RiETERHN, DMF ¥3R4, Rk iK&yr X Pg, #iLhAA
# X 18-c i,

A%, X2 oHm, ¥ XZNR;, WRCH;#H Y2 CRR,
B X 12-a)THB TFTEFTEMNE,

CoE W
Ozc/kmf’ o T~ EtC&C/Lm/\cn "l—’ D‘C>\k

_([)=O

(l)

N A
o) (o)
Oo§ll 7A ol 7.5 COEt 2 0
: i EOLC | 4
e ., TG
R, R \ A
42 40
Ry 4 o xe

TENAAR B - CHRARLHARRCFA-FALACLEAESA
ATALLEBYRAE SHETPTRALAB B L, 2% —F 5X 15
HFAFHARL, B2 X 39 04%. X 39 Widd ki TEEELN
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B RBERTEBRNBERFTALER Y MAEHX 40 k. X 40 k&
54 ¥ R-CO-R, A B, #F3X 41 tyvkabiesh. KM AR ELEA
ARAGFRATEREETREARYE, Fomakm, RELARBEH
THRE, RAXNL4LE%.

X445 %0, AYWRNH, X£2C=03#HLY%CH®"HX 12-

a)T#HR TE5 EH 4.
. OQ&(}JW
w0 ol T e

D-Asn ————> NH
“Y

43\;r

RATFTED-RLABEGRKERN FTRAERAE, A 0THE,
78 6(R)-% A9 A5 -4-F(43). 6(R)-BRAWAERA-FA=ZFaARE
fLitERh, WwN-FPEDRKX-—FHRACLEAKALT. ABBIERTHE
BA, WDMF 4%, 2 RMEG=_FTAKEASE, GRAES BT A&
RIS AF R AELTF 25 CARHIN, BRATEG, F5X 44 4L
L. A, XML HTEILETHRANEANRES &, oK 2B
E¥F 25 CHX158BALH 6(R)-FK A vy L5 -4-F 44k, o N-7 %-

kB E, RERBEREREXLEEAEMNE.
X A8 &%, £+ W H X#HZ CH, # B Y ZN-R; 8 X 12-¢ 4

Po)T BB TiEFER4
Z-Ar
(0]
R /©/ )kfo
S Q-0
O

15 —> H,N HNT N

46
45

29



200410033523. 2 oo P ZE28/80m

F20CT-0C, EREFEX IS LEBEEHREN, KPR TH
Kgmel AR EANTOERSEH 13- ARBRY, FHX 45 L4
Y, GRHABTHFERAB-BRERR LV ERXAREIN R B, K45
ATEGRALHEAE X 46 BB HALE, F2X 47 FHE, ZTH
T2 R E K L4 B8 ¥ 3R H X (open-form)#) £ B Z & F Mk A & .
XAT A% ELENELRA R-Lg LA, mERFAX 48 1Lb %,

TFTEFEEATTEFXRAORSHXSMLA%HHNET &,

OO='CS|) b d o 7
N s m‘@' ' :
Ry —_— Ry ¥ w
R, OH Ry 50 0
49 R, 51
B~ _i
52

54a X=0 53
54-b X=S

RAR-FZAo-AAK 49 ATHEY, PLAK. FARPHNALARSE,
AT R KT E N F E P A LA A 3 &, 1996, 61, 2582-2583 , %
IHATFIARTARAE), X 49 LS8 A X 15 BB A TR
B, do N-FPREDBRGAATLERTHEEN, o DMF-=RFPRF¥ T 0
T - 25 CAM, B2 X 50 4p-Fho-SBAEE,

B R i T AR R, o = X84 DEAD(THF ##&)F 25 C&A# X 50
Wb, BEXS1GABEERAR, AT Lg AT L 5L AAEAZ
AEERAGTKR, RN X S2 HRBFEX=S)XBEX=0)A%H K,
o Z A CRESWAELETTOC-25T, AEALCEMNSEHNT
RAETHEREN, o AFPETFAEXSIHEAR, FHXS34LE%.
X S3FRALKE MAk, & B AR THEBER, o DMF ¢ 42, 72
XS544ubdh. ERY LgREANGEALT, ASBFALASMAHRERA=X
B #=» DEAD # THF % #%& F 25 C# 47,

&, X54-a A% THETAMFEAMALE 49 4.
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ZAr

o9

0 0=5=0

“‘*21“” “ﬁ — “iﬂitm

AE® 49 ﬁﬁcimT{im%ﬂLﬁ’.ﬁﬁ%'ﬁ&ﬁlf 25 T- 70 CA
B, B8 X 55408%, a4 %ad ARBERA 15 LB A X 56 b,
— B 56 7T ¥ A Mitsunobu % £(% X Holladay, M. W_, Nadzan, A M., #
A e &, 1991, 56, 3900-3905)3F 4, A AL TaiM & 57 F USRS
Williamson & B ff % X, 54-a &% .

KA, XNS4-ciusHmPr, AFQARTHE, X RS HFHRH R#F
REGXS4D)THERB TEGT EWNE.

¢ oy 15 ook ()
R S

i 2,3- =% 75 B R T & (#: 8 J.Perkin Trans I, p1321(1973) %% £ ¢
WL, BIXBINARIABRAS)VE 2-Zh C A Ao = Ol 38 T HEA,
PR X RARTAE, FHwWA-14E53-THERTE, a4hddh
EX1SHABALETFHNT, PEZUEN_KTRERFALTF2 C
RE, B#X SM-c s,

I THFEHT, X54-b HWAREALAME G X 54-d 2R RAE
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ThEETALEHST, PERRAELIEAPHEA-—RTRT F-78C - 0T X
BRAIMBEMLLETF25C - S0 C#Hff. BREFEXLALRAELT
ARFXRASOHXI-aldHeRMAe TR FRESN, AL LTHAL
‘I’X;(Sﬁﬁ‘\la%/-\%ﬁi%#%ﬁﬁ‘l’x;(s O %X 1-attdd.

0]

1l
O sl
3 54-b

Q-O)iN]
Ri™T~s” 54-d

R, U

20
X54-bABHTHERTEHNS XM E.

o Z-Ar
o 0 s
KAY% mﬂv% . A
R " R1 OoH R : CH
g\sn 7\3/\/ g\s/\/
58 59 1 60
ZA ZA
af ol
l , ao A
: oH
Rg\b 7\3/\/
2 54-b 61

4%, #X58HB-AE-0-REAEK, PD-FEEID-FHAKCGHIA T
BYVA 2- R LB LRA, PEARLANAETRAE, FHX59 6 2-FLEA
B, XS99 PHARSEXISALAHAERTRAR, EBERANALT. 46
HHEMNEL, PDMF/ AP EERE, F2 N-RBEEFTEH 60 . REH
XA BTREARFALETNHALQ, Mirdid 60 5RTERA
TR, WEBRERFETEALY, YA CERAECEBTEAC) YN A A
F. A-PRCOEBETTS0C-60 CHARTE. X 61 LA%WHILT
B = %A DEAD A %A, 4 THF v &%, #5 X 54-b b4,

X1-d b %ty WRECH,, XASHEYRCRR,#X 1-a)
FHhEERTEFENE
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0] 0] TNCC
NHz &—-S—ﬁb mJib
R Rio Ry Ry
R SH R/
58 lm
0O

L= — =43

63
X 58 %Adh}ﬂ RESBEEAR, PEFERLAJARER, P=F7&

RCOABEHEAET., LEATIEEEN, wDMF AR, FHRAREHZR
AARA®, Z85 12-—A LKA 1,2-—80K A DBU 844 T F 25
CTERB, BAX7-bHPTRAWAEXRE, LELH, ZTHRAAS59-HE
PRAAFEBEFMOCC) AR TR, I N-TEAGRGAEATAR, B8
KERAEHEE, BHINXQLHHEARB. 2BERAEL O-KP AR, i
Pg RRTH (XA, BAFTAKBEKXMN, + DEC B, F3 X
63 BHMEY ¥ AR B SR F RS &, o AR # DMF & & %% FMOC
B A REHXI1SHBEALRKR, I N-FRYRNAELT, Ai&TEA,
o R PRTVAAE, AKX 13-bid%k. BEAFEP:, BHX 1d L
&%,

AEXRAHFALENLS B AKX 10 b %, J::iaik 64-b L4 % 654 &
TRFERX104LE%,

K, R10/SHEHEERTEFTEHNE,

AEP—FEAAKX 10 AFHEEERLEZABH NS RF
ko
BARFETHERT, CeEdT IR
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551
— Q00
(2)
%2

D LO - DOLQS(%H

(2) (3)

O, — OO,

(3) (4)

5% 4
@] 0]
H,N OH HZNfOQ
R R
HS" 'R, HS" R,
(5) (6)
K T K 4a
0] H o)
HZNf\OH ENfOH
R,
HS R?1 SR,
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EFHEOLIERETHENY &S B (two-carbon piece)s R 1% S 4
AW AR A 2H-1,4-KETEH 11 R EET® 6L 4B AW A-2H-1,4-%E%
T, KTHRAVWRAELRESIS L% 4 4, T2 RBGHEES .
RENASHS THRERLQ, BALL%H Y, HiALLHREATH R
FARACETHELABDENL, SLEAARAERAEENELTLE AL %
B, BAFEEBR 10, ZEAG T EARBESSTEW AGHETH=F
Af 2 BLERFKBUAFBRARLBLS —H ) FRLFT LR AR
3, REHLBRBAAACTETHENLREIT LS.

SH_FAB 2 ATE, A-FABEIATEAEALT, a7 EHF
—~F o E_FAM2., AT DRRETHHAT, Lé%H2 0%
Tifid 4-FAmTEBR LR 1-G-HT ) TR RGLEL 5 XB X EXAR
100 CRXEHF 100 CTRAME, XA LERBHBAEKR. PR, _FPX
AETCETENT RSN L,

ABREFEGE 2 IY, —FEARARAE. AR, AL CHE
THHFLEZMNER, Bo5E 3, sRABTARERAIRLREREREE
MAELETHRKLRREATNENTERS S, 2X2HAT, 54
, o TREMETR T M 3 AAWENTHERE.

BAENE 3 VoA AR, B, S48, RS
— BB IHETRARANACH . A TR, 12-—RACLEARS —HFERX
BAEWERFHER. HFORBERK 4 TELIREENAKRF XSG T IE S
FERmA 5%, &4, %% 3 TARASBELIRBR, A4 A 2RAR
AL G BB, W RE L, BB, BB RABEBRAL S W T 4 A 1,2,4-
E R EF AL FREG AR F B ITES,

EF AT T, Lod 5S40 K i T A A A& X4 8 (carbon ester).
EARAREARGEALT, $ZPaREAR. RTA-_TPHREA. =7
30 A # & A (dimethylthexylsilyDf. =5 AR R ARA S —HETH
BEALEANMALS S S S 1,8- = REMIK[54.0]+—&-7-%. =Tk,
—HARCEE. 4-7 29, st A v T REAAL NN-— 7 X 78
Be. U, —RLRAACHTEATHEENTHREOH T, RN
EEABORSHTABATE SV RAGARABTAL K EREAE,
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FRAfepEEMNLE.

AFREBHRAT, B4% 5 565%. 28, ¥NTEASBR RS —
HETHAMRAANE ETEE. LN, HAR. 1-TH. RTHE. 5%
AACHANBEENT RSB METES - 60 I H. BB TEALIRE
B A/ A KRERGER, RERSENERNER, REAGEIENAEEAL
MARTBEBREANFEERIBELEB X2 E. &, 2RTHEOHETE
SRS BSARBZFTH . ETAMNEN e 1L,4- R Arit T XN RA
g, Ak, EBRENPEGERTHRSHRFTR 4 - 60 Mo,

AFAATY, BHEHS 5 1,8-Z REMIK[5.4.0] +—&-7-H. &K
A, AR ARLCEEOANRENE, #1,2- 2Rk, 1,2-=2C
RALCHETOEL_BEHBAE 12-—R K. NN-—FEPEE. 7
B, LBOUE. WAk, L. KAATLEZEHMNFRS. HFHWA-
2H-1,4- 55475 % 11 BLRE, REFTRAGEZEMN A&, 24, &
HhmAN = P a3 A A 1,8- = KA WIR[5.4.0] F — & -T-H b bk Lo %5
MEBETREA AFHSEREAEN 1,2-—RCK. 12- 2B LEXF—FiE
T EN LR A 1,8-= REMIR[5.4.0]+—B-T-H R —AETH
WAL 12-—R K. NNoTPAPEBERALCETHFEATHAEEAMN
AR, BEMAPE., 2-WEIAGF—HBEENEERABHLEY, R
w9 8- 2H-1,4-K 5574 % 11 B RRATESE.

EFSTP, M6 M 1,8-— REMIKK[S.4.0]+—&#-7-5. AAALHA. &
AL CETHAAMRLINA, & 1,2- K. 1,2-=# kit
ETHERL—BERMBHE 12-— K. NN-—FPEP8K. P8E. _8
LB, WAL, CRALTOEGEMNTAE, B R2H-1,4-E% 57
A% T ERREAKREGRGRIEERAMENFR L ERN ML E,

EFSATY, A1 HAA TR EAIER. A RNard
BOFEALT, FEPHREAR. RTRA-_Pa2EEA. —PRATaREA.
ZHAAAREALR S —HETHAERELEMNMELES%H 11 5 1,8-= &
FWIR[5.4.0] T —&-7-5F. ZCh. —FAECEKR. 4-F A9k, wg
SACHETRMBEALE NN-ZFATPEE. CH. —RCRARACHETEAR
FHEENFHRLS DT, HBOEREAE T REOHWDTEAERNTE 6 F &
ARAREABTALKRERGRARE, FRABIEMNSF.

AMRBEEAEALT, HL45% 11 5AK. 48, SPEAEBR RS —
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HETHAMIAENKATE. L8, AR5, 1-TH. RTH. A%
BECHETHBEMNTHROUMATE, HESTALRERNFA/5K
BRGRE, RERSGENEMNER, RAREIEMNAZBLMATR
BREAFERIEEB XIS, &4, aRTHOHNLETELIRLESH
11 A2 14-—ERRACETEN. REAFTH, A%, 25, 37 ER
BAACHETAMIA NG T RS WRIEETALA.

AE, WA IH-14-KESTER I TAMEPREERTE 6. A
XAEAT, $5AFTH%,

EF 6T T, WA L2H-1,4-EENTEH T R 11 i S ERBER
FEB 4 AR FR. 1,2-—8CK. TH. NN-—FPRPBE. LB L
B, PEA. RTAFAMIAACETHEMN L 4-FEDR, . =0
K. ZHAALRE. BEFAACET O NBERRLNEGHET
BL . WIBHSBESFT AN 8 BRERGAI, ALEHWEMFERHE
BEEHRMASE, |

PTHOERNA NS HBEFEAREYPBER . AANERAS
HHERALT, AP ELHASHTE. C%. FERRS —#HEHMR
LU FCHEBRREAHBLTELIERLLENSE %, 24, &
BABTRANSERCEAAMAKRERPAEILBTARE T AH N
Kk RRRARY .

EARABEHEALT, a8TEIALSH 8 4 8. ABEALE
AMBR AR, —EEIECETHANEHNTORIBERNAR L. R F,
ZHRTEIRNAALD., AANLE, LAMLFRF —HETHLIAR LK
AR PEE, WEKWMAS —HETHANENGREEMN FLER L.
ARF QAGAEAGHEAT, GETELTAN-PRER. Dok 35—
T B EEXB)RO)RSF —HETHEOBALNEACRTE,. UK
AP —MHETOAMEMNFRER L, AATQAFTEANEAT, HET
B AAR L.

BAENRE—FTRAOEFRELLLS D 9 HRATHRE, FHER
FRIAPEDETEISTEDESR, S ALK H 9 EEBRARD
REBERAEN ARABLFANN-ZPRATEBENALTA-RTE., UHA
R THNENTARE, RARBHBRATRY. AL HZHZATEIMA
PHEA FTEAATERRAEHALCHATRERAN, 13-tz
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ZREERLCHEAL B RMNEL FEELGE YIS B BB
ML ITERPETANRKLNERTY, REEL, AKXk, Wik,
ZHER. —PREACK. RTE., —ATRAACETAEHIRSEM
Y#iT. IFAAER I0TEAIREENRBALI KA TFAA LD RER
b, AEpHES5 - 10 L EKEREMASE,

Kk W54 2 3(S)-N-B A -4-(4-((wR-4- %) R) Kk BE£)-2,2-= F
X v A 2H-14-85-3- Pk, ATHHLEH R A7

g/Z\Qsoz 0

[ NHOH

(10a) S

RANEBFFRQA-_TFTRIHARE, AT ARH, Rehr RyHA
CH; # B Ryp & (CH3),CHC(CHg),, WA F @ %4 X A%:

+¢

EeX 1 BT RXALAARTEBRAR Ath, 5 LB F 3
A ER L. ATHARXANNLSHHERERNBERT, AR
HAEALAXL. 1a. IfRI1gAESHEAAECMATEHRNYE, 23K
P 0 R AR T K,

Ta ey Ak LA H 8 AP ALY, @k A LT E AR,
K6 B o A W e BRI Q%kﬁwbﬁ$K%KA%ﬁ%¢
*ﬁﬁﬁ
F#H 1. 3(S)-N-FE-4-(4-(HR-4- 1) R) KB A)-2,2- = 7 #-v9 £-2H-
14-8%-3- TR 90 4 F

1@QWE FHK 3S) - —FTATEAKEA22 =7 #-v9 £2H-1,4-K%-3-
T 8% &
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F1¥.4- XA At 0% 4

1% X Br(2.82kg, 30.0mol)m# #] 50 T, mA 4-F %% & &% 3% (1.5kg,
10.0mol). 3§ 57 & & F 150 The#k 15 D ot. R ERFHE X %A 25
T, REMA M ARLAKERACL)F. BREZRR AT RFERGS x
4L). & A AR IM A /RALHBQ2 x4L). REL)F % K@L)®R%E, RE
BABHATRILIE. AZTREENFHELGHETFTLROGL). HRA
S T A 260 C, M ERFEKNF TR, 72 Llkg 4- X RER
RO E 64%). 1B.5 46 — 49 C.,

'H NMR (300 MHz, CDCI3) & 8.45 (dd, J= 1.5, 8 Hz,

2H), 7.41 (dd, J =12, 12 Hz, 2H), 7.28 (dd, J = 12, 1H), 7.06 (d, J = 12 Hz,
2H), 6.84 (dd, J = 1.5, 8 Hz, 2H).

F2F.4-[(HT-4-R)R] X% 3a &

F-10 CAERLART, AR AT 4- X KLt (1ke) o T 1,2-— &
CRQGLYE & FE 2N R 974ml). FEIS B 6§ Fmik 208 R
BE#RGGREIAT 0 C. AT —F BB LARAL. BE4E,
SR 3 PHANRAAR, ANERALEARRANTER, ARSERERE
R B R R, BRABREY RS RS WK E 45 C., B E 6% 54,
20 NG RFH KRG R A

ER B RS HAEERAZRIBMA RS GKGL)Y, RNEH. ¥
Bigk =47 Bk (212g)m 2] R4 4 F F B 10 240, RE A & AALHBEM)
EFpH2. fEH 110G, MAZALRCMYAEZpHT7 . BEHES 24
G, BAMERBAFE. GRABA_ATRQLERAK, ®Ri %K
H S 24, BAREKBAFL. AL KRS T RAZKTROL)E
B, mAvwg T ER404(940g), FmAARALBCMYBEPpHT . BiRS%H
BH 5 oM AR ANERR ARy, RFERIBELHK, 2HHH
WEZRESETR. $EARGERAETRERNHRS. G&XLHA 20
%UBHLRLUMEBL, TRY)ERASE, FRAILALAEPHT .. &
BEK, BHR 20 %IHHLELBQRL)EX, ZEKT 45 CAT TR
15 /0B, %5 G &8 AR B 4-[(wR-4-2) ) X3 % 3a(1.3kg). BE(S
#)>275 C
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C{HoNO,S # H 47+ H4h: C,52.58; H,3.61; N,5.57; S,12.76.
LA C52.50; H,3.69; N,5.51; S,12.67.
1H NMR (300 MHz, DMSO-d6): & 8.86 (dd, J = 1.5, 7.4 Hz, 2H), 7.84 (dd,
J=15. 7 Hz, 2H)7.54 (dd, J = 1.5, 7.4 Hz, 2H), 7.35 (dd, J = 1.5, 7 Hz, 2H).

$3F. 4-[(wR-4-R) R EZBRALBR L 4a 3 £
B 4-[(hrR-4-R) L) K5k 3a(1.3kg) ¥ LIE(BL) & F & FAmA NN-—

¥k P BEE(12.35ml) - KW E A G R B RS ML 75T, A 30 24 H
RBE(7S6mD) B E A B RA W T . HRAARSWER TR RFHA
F a5 pA G DA, TR TEAEH TR AT EKFHBHAL)F
MARTRT? RBAL). AMBAAT, TEAFRXRBFHESFART £
P ABQL)E#®, HEBRALZ TR, F34((nR4-2)A)XRBRALR
& 4a(1.35kg), EAHKHL G EH LN REK: BE 182 T;1H NMR (300

MHz, CDCI3): 5 8.87 (d, J =7 Hz, 2H), 8.24 (d, J=8.5Hz, 2H), 7.50 (d, J =

8.5 Hz, 2H), 7.43 (d, J = 7 Hz, 2H).

$445F5.3S)-—FATAERX22-—FA-WA2IH-14-K%-3-TEREH
W4
LEART, ¥ D-HEK@B75g 2.51mol) & F A THRHNN-—FRTF

BB (3.8L) ¥ HF AmA 1,8-= & % MIK[5.4.0]F+ — £ -7-%(413ml, 2.76mol),
BEPER, R SAEEE 2030 CHE N, #m= P ETEREL(543m],
2.76mol). Bt 1.5 1 HE, —RKEHMmA 1,2-= 5L 5%(593ml, 7.53mol).
B 1A 1,8-= & & NER[5.4.01+ — & -7-%(788ml, 5.27mol), H k=
BARKA2530C, BHFRA%HA2 CHEHFI D, RBEAKSBL). &
TRAPEABRQLAILRQLMBRSRTHFXHNO0C. HH 5245, 25,
KERFIIGRTRATPRARQLALEQL)RAWFR. & FAANEL R
TR, 2EAALTREEN, 78 878s0KkF 110%)H & 3(S)-=- T £
T 22— P &-v9 A 2H-1,4-"K%-3-PHE, ZHAXERR. 4
NMR (300 MHz, CDCly) & 3.65 (s, 1H), 3.42-3.37 (m, 1H), 2.98-2.83 (m, 2H),

2.30-2.22 (m, 1H), 1.69-1.58 (m, 1H), 1.42 (s, 3H), 1.31 (s, 3H), 0.92-0.86 (m,

12H), 0.34 (s, 3H), 0.30 (s, 3H).
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F 647 F.3(S)4-(4-(RH-4-B)R) KB £)-2,2- = F £-m9 £-2H-14-%
%-3-FT B 5 &

FHRE IO)-—FTATAKE 22-~FA-WH2H-14-%%-3-TR
(878g, 2.51mol)#= 4- F & Bok(547ml, 4.98mol)& T F 1 = &£ 7 K (14L) ¥
BiEERAFH2 T, MA 4-[(RA-R)R)XABALH L 4a(690g,
2.26mol) 7 4§ % & W E 12 A K #) 20 CH ARBE TRFF 12 DN HF
LEBRFHRMAKRSBLYF. &%, FRELARH TR, dBFAZR
EEM, 72 14kg(hE 117%) 4 &5 K6 3(S)-— P AT AKX 4-4-((%
W-4-R)R)KBBEA22-ZF AW A 2H-14-K%-3-TRS, ZaAZLE
AL REAMBEFTR A

KEELG L EHET TE4L)FFaErmB o i 1D, BRI
T KBRS A A4C, FRKERR, BT EREFTR &2 57580
% 62%) &b & E AR 3(S)4-(4-(R-4-R)R) X AABE £ -22- = F %-v9 4-
2H-1,4-8%-3- 7 8: B.5(9#)>235 C; |
'H NMR (300 MHz, CDCI3): &

8.60 (dd, J = 1.5, 5 Hz, 2H), 7.86 (d, J = 8.5, 2H), 7.39 (d, J = 9 Hz, 2H), 7.11

(dd, J=1.5, 5 Hz, 2H), 4.3 (s, 1H), 4.03 (d, J = 12.5 Hz, 1H), 3.75 (ddd, J=

2.2, 13, 13 Hz, 1H), 3.02 (ddd, J = 3, 12.5, 13 Hz, 1H), 2.62 (d, J= 14 Hz, 1H),

1.52 (s, 3H), 1.35 (s, 3H).

¥ 8 ¥. 3(S)-N-F A -4-(4-(W-4-%) R) XS B £ )-2,2-= 7 % -v9 £-2H-
1,4-%%-3- 7 Bk 654 &

¥ 3(S)-4-(4-(WoE-4- %) R) KB A -2,2- = 7 £-v9 £-2H-1,4-K%-3-
P %(700g, 1.71mol) & =R FIR(TL)F ¥ B A 2-65C, RiFmAE
Bt (179ml, 2.05mol). # A A2 K% RS WA 20 CEWHAF 15 . &
1.25 1N B 97 A% 3% e e 2] F e (1.05L 50% K 3% 72, 17.15mol) #3 v9 4,7k %
BSL)ARTEASL)Fk Y, FHRAKFAS - 20C. kMR RLH A
20 CHEH 15 hEF, REHMA S CTH IM AALAKERAOL)T. 2> % H
da, Kin ARTRTFABEL)FR, KEELEE L F AR ARLEKRE
AR EKAEpHSS . WHAEFREHI M. TERKERK, AL
A TFIE, B2 665g0KE 2% A%, ERFHELE. kiR T
RORSRTEL D, FH 466g(@KE 70%)8 & K 3(S)-N-72 £ -4-(4-

42



200410033523. 2 oM P ZE41/80m

("R -4- %) ) K5 BE £ )-2,2- = F £-v9 £-2H-1,4-K%-3- F 8ok : 5.5 184
— 186 CT(H Atk ib);

"H NMR (300 MHz, DMSO0-d6): 5 10.69 (d, J= 1.5 Hz, 1H), 8.93 (d, J=1.5

Hz, 1H), 8.57 (dd, J = 1.5, 4.5 Hz, 2H), 7.83 (dd, J = 2, 7 Hz, 2H), 7.37 (dd, J

=2, 7 Hz,2H), 7.11 (dd, J = 1.5, 4.5 Hz, 2H), 4.06 (s, 1H), 4.07 (ddd, J= 2.5,

12.5, 12.5 Hz, 1H), 3.91 (ddd, J = 3, 2.2, 12 Hz, 1H), 2.98 (ddd, J = 3.7, 13,

13.5 Hz, 1H), 2.7-2.55 (m, 1H), 1.49 (s, 3H), 1.22 (s, 3H).

£#4H 1(b) B2 3(S)-2,2-= 7 %-v9 £-2H-1,4-K%-3-FTHAT &
¥ 4A ¥.3(S)-2,2-= ¥ #-v3 £,-2H-1,4-K%-3-T % 11

F 0 CHEBHY D-F £8(14.92g). 1,2-= K L3 (300ml)# N,N-= P
RPEBERECUDYG RS & T MA 1,8 = & & MK (540 + — &K-7- %
(22.4ml), KSEMmA =T EF(19.0m). ¥& AL RESBEHF 3 IH,
ZREBHINTR, A 10 242 T RERY A 1,8-= K& NIK[5.4.0]
+—B-7-5529.9ml) F R B BRI 47 C, BARBE RS WEHH TR
FHAE 17.5 I uF. 3% 7 BE(10mDm 2 % R B iRE e F, BH 10 45, H
BRI BHERE RO HIE, ARRXBRA Y ETRELR. ZHKTSOCA
T8 6 DB, BHaESKAKEK 3(S)-2,2-= 7 £-v9 &-2H-1,4-K%-3-
P 8% (16.18g): 1E.5(%5 #)>212 C;

TH NMR (300 MHz, D20): 8 3.71(s, 1H), 3.68-3.60 (m, 1H), 3.27-3.01
(m, 2H), 2.78-2.64 (m, 1H), 1.45 (s, 3H), 1.42 (s, 3H).

% d4a FHT o F A

FEBT A 30 2453 4 D-# £ (14.92g) T 1,2-= K LK (150ml)
fo = PR PRSI B F AT MAZ P AR EK(19.0ml)H & R E &R
BE43C, A4 IR ERFEHFAREBEFTRT A 1,8-= K H IR
[5.4.0] T —&-7-%(22.4ml), L&KImPE, RERERER#ZE 48 C. FER
B iR A A 15 Wb 3 2] F B OF BB 2 DAL W F A BR(T5ml) e 2l BB RS
WoFF KRS BES 3 I, AERRE. RERAERSHITE, K
RAFABA00m) K. BAT S0 CAZTIR6 Mo, Al o & AKE
= H 3(S)-2,2-= F A-vg &-2H-1,4-K%-3-F %.(15.47g).
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5A. 3(S)-2,2-= ¥ %-v9 £, -2H-1,4-%8%-3-FTHERTHHH &

EEH 2.0L BT EAZERG20m)A 3(S)-2,2-= 7 £-vy £-2H-
1,4-%K%-3-F 8 (28.0g, 0.16mol). % &+ M 10 5-4F fe A K 6% (32ml,
0.6mol)Z AT X B A2 0C, $ALHE, BEAFRTRAZSF
T $(200ml, 2.2mol). (400g B EHAMTHFTH T2 CLERGAA
EAATARE), BARARERAGBIRANE T H-50 CULEANXELR
BREERIR. GREZWNHEEHRIF 190, BEREBMALHHLLL
% L8 (400ml)F 2M Z B AR/ EAR(AL)HH AR LSH Y. 2 BA M, K
MA LK CRMQOOmMLYR F B, 45 6547 duda A 3k K2Rt M A A T
FBEE, AZREEN, BaHKe 3(S)-2,2-=F £-w9 £-2H-1,4-K%3-
T BRT (32.7g, KE 89%), mibKHLBXEFHL:

1H NMR (300 MHz, CDCI3) 3.42 _
(s,1H), 3.2-3.35 (m,1H), 2.7-2.85 (m, 2H), 2.05-2.2 (m, 1H), 1.37 (s, 6H), 1.3
(s, 3H), 1.2 (s,3H).

¥ 6 F. 3(S)-4-(4-(M K -4- %) R) X B8 £)-2,2- = F £-19 £-2H-1,4-K%-
3-PHRMT &

3 3(S)-2,2-= ¥ A-v9 £-2H-1,4-K%-3-FHER T %(2.31g, 0.01mol) 5
ZR P EQ5mD)A 4-F 25k 2.42ml, 0.022mol)it 4 W R F k. HEER
A 4-[(w0E-4- %) R KBB4 B 2 (3.22g, 0.0105mol). % & B & A #
CESR, FINAAREAAR. LEBHEH 4 PHE, ¥ERERMAC
% C®G00ml) . At B 2N & /AL ASOmI) A 2 K& & (S0ml) %%k,
MABH TR, FaEkilik, REALTRE, £3%&EHHKE 3(S)-4-4-(n
WE-4-R)R) KRB X)2,2-— F A-w A 2H-14-E%-3-THRRTE (d4.4g,
K& 94%),

1H NMR (300 mHz, CDCI3) 8.55 (d, 2H), 7.80 (dd, 2H), 7.17 (dd,
2H), 6.92 (dd, 2H), 4.37 (s, 1H), 4.07 (dd, 1H), 3.89 (dt, 1H), 3.15 (dt, 1H),

2.45 (d, 1H), 1.63 (s, 3H), 1.36 (s, 3H), 1.33 (s, 9H).

F 7 F. 3(S)-4-(4-(h"K-4- %) F) KRB £)-22-— F £ -v9 £-2H-1,4-5%-
J-FPEEKEGHE
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£ 100ml BHAF A = 0L 20mD)F 3(S)-4-(4-((#2T-4-£) R) X8t
£)-2,2-= 7 &-v9 £-2H-1,4-"%%-3- 7 & BT 8(4.37g, 0.0094mol). £ F
A AM F A A6 —REI K % (20ml, 0.08mol) - ¥ xR Ak Ewik. w
AADNE, FRERSHAIIFiLE, B ERK 3S)-4-(4-(w-4-%)
A)XRBEBL£)22-— 7 A -v9 £-2H-1,4-K%-3-F & &% % & (3.6g, K%
81%).

1H NMR (300 mHz, CDCI3) 8.82 (d, 2 H), 8.15 (d, 2 H), 7.5-7.6 (m, 4 H), 4.4 (s,
1H), 4.15 (dd, 1 H), 3.85 (dt, 1 H), 3.16 (dt, 1 H), 2.55 (d, 1 H), 1.64 (s, 3 H), -
1.39 (s, 3 H).

L#H 1(c) W5 3(S)-2,2-—F £-v9 £-2H-1,4-K%-3- TR T &
¥5%.3(8)-22-—F - wH2H-14-K%5-3-FTHTF B4 4
F25CBEER 1 PHARES 1,2- =% CR(1.03mD% 10ml F1§

B NN-ZFRAPEBEERTMA D-AERTYHIREQ.02)S 1,8-— &A%
HIR[5.4.0] T — & -7-5@4.5mD) % 20ml T NN-=F L PR B #&
b, FEABER2 I, REMAZRAAERT, MR LBFERGX
100ml), &FAdda, 2ABHTHR. L& WMAFFR, BEEMN. #
BEEAMEZAE 24 DE, BHRXFZEHRY 3(S)-2,2-= F £-v9 £-2H-
1,4-"%%-3-F & 7 & (1.41g): 'H NMR (300 MHz,

CDCI3 ): 8 3.68(s, 1H), 3.67(s, 3H), 3.39-3.30(m, 1H), 2.95-2.80(m, 2H), 2.31-

2.18(m, 1H), 1.38(s, 3H), 1.27(s, 3H).

% 6 ¥.3(S)-4-(4-((WR-4- %) f) KB B £)-2,2- = 7 &-v9 £-2H-1,4-K%-3-
PP ERGRE

FEBRIE 3(9)-2,2-= 7 £-v9 £-2H-1,4-K%-3-7 % P & (0.756g) ¥ =
L7 £020ml)E &R T mA 4-F X%9k(0.44ml), KGMmA 4-[(%-4-%) f]
RS R A % 3% 42(1.282). ZA LK 24 W, REMWMAPHT &R ¥ &
(100ml) ¥ # A L% LW ERQG x 100ml). & GANFRREABAHT
B, FEAATREEN, aEAHZAREE, N H0%LBLEH K
PRERIK. SFLFROBIFRERN, MAFE-RELE, RE
MATK. BEENEZRIE L, FEHE6E4 8 3(S)4-(4-(HR-4-£)R)
AL R)-2,2- = F k-v9 £-2H-1,4-K%-3-F % 7 8 (1.06g): 1.5 151 C;

45



200410033523. 2 oM P ZE44/8010

'H NMR (300 MHz, CDCl,): & 8.55(dd, J = 1.5, 5 Hz, 2H), 7.76 (dd, J =2, 6.5 Hz,
2H), 7.17 (dd, J = 2, 6.5 Hz, 2H), 6.89 (dd, J = 1.5, 5 Hz, 2H), 4.47 (s, 1H),
4.10 (ddd, J = 1.5, 1.7, 12.5 Hz, 1H), 3.79 (ddd, J = 3, 12.5, 12.5 Hz, 1H),
3.46 (s, 3H), 3.18 (ddd, J = 4, 13, 13.5 Hz, 1H), 2.48 (ddd, J = 2.5, 3, 14 Hz,
1H), 1.65 (s, 3H), 1.29 (s, 3H). -

# 7 ¥. 3(S)-4-(4-((HT-4- %) R) X H B £)-2,2- = 7 % -vy £-2H-1,4-K%-
J-PHGH &

# 3(S)-4-(4-((H"k-4-R) R) XA B R )-2,2- = F & .vg £,-2H-1,4-K"5-3-
T & 7 8 (15g, 35.5mmol) & 6M % & K % & (74ml)F ¢ 3% e ik ® 3% 15
B, RRSBWHRBEHE, WA IM A ALHKE RS 50% & KALHKE
RAEPHG . WA B FmAH 20 C, LEKERRE, A KREEQ200mI)
TR, F3 3(S)-4-(4-((H-4-R)R) ¥ A BEE)-2,2-— F £-v9 £,-2H-1,4-
K%-3-FTR(9), 28&EK, ¥ 133g(KE 92%).

FH 1(d) WE 3(S)-2,2-=F £-v £-2H-1,4-K%-3-F B A LS
$5aF.3822-—FE- WA 2H14-E%E3-PHREALR 7 45 4

HEREAMBE, Z-HEABIKEFDALE B S0m] BT
A 3(S)-2-=F A-v3 £.-2H-1,4-%K%-3-F & 11(0.87g, 0.005mol). 3+
A X Q20mD). — k4 P KB & (0.856g, 0.0045mol) F= 4 & (0.14ml,
0.0025mol). EE B &= 16 M8, FHEHAER R, AFLHE 0.2ml
Ko AFabdmdh, HERBERWMAKQRSM)Y. 5% KEHF 5 =L FEQ25m)
BAEMINELALAERFpHE 1 AZI . AR TFRALTR T EN,
FEREHR 3(S)-2,2-= F &-vy L-2H-1,4-K75-3- 7 % 5 7% £ % (0.47¢,
K E 44%). TH NMR (300 MHz, CDCl3) 1.24 (s, 3 H), 1.42 (s, 3H), 2.3-

2.36 (d, 1H), 2.8-2.9 (dt, 1H), 2.92-3.1 (dt, 1H), 3.3-3.4 (m, 1H), 3.65 (s, 1H),

4.7 (d, 2H), 5.3-5.5 (m, 2H), 5.8-6.1 (m, 1H).

$ 6 ¥. 3(S)-4-(4-(WHR-4-%) F) KA BE£)-2,2- = P 2 .v9 & -2H-1,4-48%-
AL LE S LEES

W 4-[(4-o R) R) XSS 4 % 3 4a(610mg, 2.0mmol) & % & T C
Br(10mD ¥, BEH 30 94055 Aw A 4 8 47(550mg, 4.0mmol), i 15 54 i
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3(S)-2,2-= F #-v9 & -2H-1,4-K%-3- 7 & i % £ % (430mg, 2.0mmol)# T
FmDE &k, HERS% T 20 CHAF 24 M. AL A pH 7 %4+ &
PAXAM2MEBRAEpH 7. ZRAHA K FTEQ x 25mDFER, &
FEIR AR &Kk, 2RABATRIALE. REZRELEHN, &2 3S)-
4-(4-((HR-4- %) R) XA B )-2,2- = F £-v9 £-2H-1,4-K%-3- P B HA £
&, ZhEEKRRK, £ 700mg(KE 78%). 'HNMR (300

MHz, CDCl;) 8.53(d, J=5Hz, 2H), 7.78 (d, J = 8 Hz, 2H), 7.15 (d, J = 8 Hz,

2H), 6.90 (d, J = 8 Hz, 2H), 5.84-5.71 (m, 1H), 5.30-5.22 (m, 2H), 4.49 (s,

1H),A4.35 (d, J=5Hz, 2H), 4.10 (ddd, J = 1.5,1.5, 9 Hz, 1H), 3.78 (ddd, J =

1.5, 12, 12 Hz, 1 H), 3.18 (ddd, J = 1.5, 12, 12 Hz, 1H), 2.43 (ddd, J = 1.5,

1.5, 12 Hz, 1H), 1.65 (s, 3H), 1.31 (s, 3H).

F 7 F. 3(S)-4-(4-(HE-4-2) R) XA £)-2,2- = 7 A-v9 £-2H-1,4-K%-
-PHHH4&

F 0 TH 3(S)-4-(4-((R"F-4- %) R) X8t £)-2,2-= F % -v9 £-2H-1,4-
EEI-THEHHARO0150)H LB CHEECmMDERFMA N-F £ X8
(0.071ml), &JG A vg(= XB)4(0)(0.0076g). % A B %4 % F 0 CHI2
B, A TR @mI), EBEEFLZ TR, 729 EEH 3(S)-4-(4-((w
W-d- %)) E AR £)-2,2- = F *-vg £-2H-1,4-8%-3- F % (0.085g).

A 2 X 15 F W& 6 4
(a)4- X R A X BBLE

A F F-20 CHBEH 65 42.52(0.25mol) X £ & £ 200ml — K 7 R &G %K
P ZB M A 23.3g(0.20mo) RAER . BT EE, REASZBNER
HER, 16 DHE, mA150ml FFRARGEZERFHADRESS. &
A% FE T 200ml 1:3 — R TR/ F FRALP T HLRSE £% 100ml,
Be Bk, EWLda, BRAIMGSFFRAN, REELZ TR, #3
552¢ B 4-KAARBE., BaBASKET 200ml —H£T K, WA
22mi(32g, 0.25mol) B H, KEMA 25SmINN-—F A PBER:. 2 X)5,
R B &MA 200ml kA ¥, B 400ml T FR. HER 100ml K-
100ml & K2k, SRBETRIXSE. GEARRA A TR/AFREL
m, 723852 6 EEAK 4-XAEAXBBA: BE41.5C;
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"H-NMR (CDC5) 3 7.10 (. 0, ¢,
4H,J=7Hz),7.28 (t, 1H, J =7 Hz), 7.46 (t, 2H, J = 8 Hz), 7.98 (d, 2H, J =
8.8 Hz). ;
(b) 4-(4-F £ X A A) R BB R
B AKDB Y 1.84g(10.0mmol)4- 7 £ = X & (% L J. Chem Soc.,
Perkin Trans., 1, 1992, 407-408)# 2ml = £ 7 % & #& ¥ i A= {3 %.(0.73ml,
11.0mmol)# 2ml — R 7 KF&R. KA FREHAE 0T - FRTHRH2 b
B, %S il mE B E(11.14ml, 13.0mmol), FHmA 0.15ml DMF . A # i
S%F 40 Tk 10N, RERZZ2IHANINER, RRAREGHMR
Ak — pH 7 BB F #(S0m) ¥, REA KR CE: TRE:3IE x 150m))
R, AFBHRERLEKTSm)EE. KERA LR TE/TH(:3)(150mD)
AR, AREBABH TR, RERL, AARFHo&Bk. KEKA
T A, KBS AT TR, 58 1.555g0kF 57%)8 EE A&
4-(4-F A R A B)EBBEA: & 295 — 300 T
"H-NMR (DMSO-d6) 6 2.34 (s, 3H), 6.91-6.99 (dd, J = 7.7,8.4Hz,

4H), 7.24-7.27 (d, J = 8.4Hz, 2H), 7.61-7.63 (d, J = 8.1Hz, 2H).
CsHy O5SCl # 247 i 4 C,55.22; H,3.92; §,11.34; C1,12.71.
R C,55.06; H,3.95; S,11.28; C1,12.71.
WAk X4 & F LS 4
(c) 4-(4-F X RA) R BB
% 4-3& = X8 (Aldrich)#l %, ».% 81 C.
(d) 4-(4- R X A ) RARBEA
W 4-§ = X8 (Transworld)# %4, %% 61 7C.
(e) 4-(4- & X RE)F B R
¥ 4- & = £ B (Riedel-de Haen)# %, 1.%.76 C.
(f) 4-(4-F % X A R) KB
W 4-F & = A& (Transworld)H & .
(g) 4-(4- 7 R A X R L) XARB R
YT IS C PSS FAP LT RO A8 Al 3 &
L F A FILIE
(h) 4-(7-2- K ) KR BRBL

H 2-% & £ s (ICNYH 4 - 1H NMR (CDCI3) d
8.25 (m, 1H), 8.05(d, 2H,J = 9 Hz), 7.81 (t, 1H, J = 8 Hz), 7.34 (d, 2H, J=9

Hz), 7.15 (dd, 1 H, J =7 & 5 Hz), 7.06 (d, 1H, J = B H2).
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T4 3
(a) 3(S)-N-Z & -4-(4-(4-(F=£-1- D)X K X)X AL £)-2,2- = P & -v9 £-2H-
1,4-"8%-3- 7 Bb ik

FRHAB KA EMT EEH (FESF ERE, FRETFR 4%
A-B) - RXB(HEBHA 4006243 HEHF ER A, BXKIANALAR
AEVRHE 4R KA K5 148 - 150 C.

(b) 3(S)-N-Z £ -4-(4-4-F X R ) Xk sb £)-2,2- = F & -vg £ -2H-1,4-K%-
3-F Bt
BEASH M EBRT LR 1A)HESF WL, FRAAETE 267
O 4-(4- 8K ) KB R(FEH 2(d)KE 4-[(4-R) R X BEA L 8
#: %5178 - 180 C,
C19H:N,05S,Cl1 - 0.3H,0 # 247
H A C,49.94; H,4.63; N,6.13; S,14.03; C1,7.76.
SRfE: C,48.34; H,4.77; N,6.96; S,13.35; C1,7.46.
(c) 3(S)-N-Z £ -4-(4-((Z-4- 2 )i B) X BB £)-2,2-— F -9 £ -2H-1,4-
Kk-3- 7 8Ll
A YA £ TF E 1A)FEH T EHE, TRAETEA XA
KA X (E#®N 1), F1F): BE 129 - 131 COH &ER);
1H NMR (300 MHz, DMSO0-d6) 6 10.70 (s, 1H), 8.92 (s, 1H), 8.48 (dd, J = 1.5,
6 Hz, 2H), 7.83 (d, J = 8.5 Hz, 2H), 7.74 (d, J = 8.5 Hz, 2H), 7.25 (dd, J = 1.5,
6 Hz, 2H), 4.15-4.00 (m, 1H), 4.06 (s, 1H), 3.97-3.85 (m, 1H)

5347 4

2(R/S)-N-# #-1-(4-(4- 2 K £ 2 ) KBt £)-4-(R T A& £)-%%-2- 7 Bl
£ 1%, % 2R/S)-%%-2-7 8 — & & #(1.06g, 5.23mmol)# 8ml 1:1

SRR RA 10%A ALK KERAEpHIL, KEAHF 0T, £

BEERTA T % -RT&(1.37g, 6.28mmol)# 3ml —BEE. K&k, d&

BEANBESBWERWERNER., RERBZRERLHAHEH 0 C,

A= CB(4.0ml)F» 4-(4-38 X A &) K B8E2(2.00g, 5.75mmol , ¥ 3ml =
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R8T X mA). WEALBRAHTFOC -ERTHEIS I, RE
A2N#BBAEDH 25, ZRA%HMALHE CHBFRG x 100ml), &5##H
AWERN INABRAAKRERFEREE, BABRATRIXRSE. RiHE
2000 A K EFERL, A 1:10:1 LB L®: TR LHEER, &3
1.07g(38%)2(R/S)-1-(4-(4-38 X A A) X BB & )-4-(R T AFE £)-%%-2-F
B %5 1128 C.

¥ 2 ¥, F 0 CH 2RS)-1-(4-(4-3% X A L) XABEE)-4-(RT LK R)-
% E-2-F 8 (2.42g, 4.47mmol)# 15ml £ K =R P RKE &R T MA O-(RT %
= V&K A)BR K (998mg, 6.71mmol), KRG A EDC T 84t (1.99g,
6.71mmol) & 20ml — R PR T HE k. R RE%H T 0T - £RTIHH 16
IoE, REAZRE., REAAWLIRIANLELEFKY, AMERK. &
REBRARRERFLEREE. BABRATERSE, KEANE, Behs
BhdEd A RER, A 1 LHBLHORER. BREREE, RE4HALT
BAH, dEFAT TR, #AHKGEEHK, 1.78g(61%)% 2(R/S)-N-(R
Th-—PRAEER)1-4-(4-8 KAL) KABR)4-(RT A& R)-%%-2-
PELE: 1.5 163.6 C.

%3 F. 4 2AR/S)N-(RT £-= F R KA R)-1-(4-4- B XAR) K5t
Bt & )-4-(B T A& &)-%%-2- P BEB(1.599¢g, 2.38mmol) # 8ml £ K THF &
P A IMeTEAALZS THE H&G.6ml). 0508 GE, REEALN
RO, RLbhyRICKLBAKY., AIERIEA XK LA KE A
kK, BRABAHATRERSE. RS RARTE? AR  TRME, F2
Wik, wiEE AT TR, 53 1.3208(99%) 2(R/S)-N-Z £ -1-(4-GE X A &)
FRBA)-4-(RT RFEX)-%RE-2-FBE; HE 1124 T,
CHa6BrN;O,S 83 247t 4. C,47.49; H,4.71; N,7.55.

LR C,47.56; H,5.01; N,7.42.

LA 5
(2) 2(R/S)-N-Z &-1-4-4- B2 X AR X BB A)%5-2- TR A K A

ARBEET, ¥ 2RS)-N-ZA-1-(4-4- 38 X KAL) KRB E)-4-(RT
£ 3 %)% 5-2-F BEE(999.1mg, 1.80mmol)E F 40ml 4:3:1 L8 C&/= K
TER/PEY. RERENERLSHIER, MmA Sml 4M 4L L 0 =KL
Bik. SIHGE, ZRERLSHARETHRIRSGE, REMLKRLE:LE
BB EERKERE RL® L& Cizhdk, A% T2, %2 548.8mg(62%)
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B & Bk 2(R/S)-N-#Z 4 -1-(4-(4- &Xﬂi)iiﬁ‘ﬁtg) vkE-2- W Bh e 3 &
#&: %% 186.6C.
Ci7HysCIBrN;OsS 5 947 i . 48: C,41.43; H,3.89; N,8.53 ;
ELRME: C,41.47; H,3.93; N,8.38 .

EREMUFTEZNETAIES:
(b)2(R/S)-N-# & -1-(4- % S E Bt L)k -2- P B AR: %% 160.4 T;
C17H19N;0sS # 947 # H4: C,54.10; H,5.07; N,11.13; S,8.50;

LAME: C,54.04; H,5.09; N,11.06; S,8.44.

L& 6
(2) 2(R/S)-N-£H-1-(4-4- R XA XHBHE)-4-(N-FLA AL THIL) %%
2-VEb i

$1%. TO0T, 4 1.20g 2(R/S)4-(F &3 £)-%%-2-F 8 (& % M. E.
Freed #+ J.R. Potoski # £ B ¥4 4032639(1977) % 7 ik % %, #E X &K3I A
AXLUBAD)G —EFTRQSmMDEF & FMA 0.63ml =FAKE&K. 10
SHE, MAZLEA.55mI), KB MA 1.37g4-4-R XA EHBEE. 3
IHE, FERGH IR A FTRF pH4 B BBE R T. ANER
Kbk, BRARATRARE. BRLHBEELL, A 0.5%CRE 955
ZRTR/ L E AR, &2 2.05285%)2(R/S)-1-4-4-R X L)%
AR 4-(FRER)-RE-2- T8 B51042 T,
CysHy;CIN,O4S #5947 i+ H44:  C,56.55; H,4.37; N,5.28; S,6.04;

LAE: C,56.65; H,4.41; N,5.22; S,6.10.

¥ 2 ¥. 3§ 2R/S)-1-(4-(4- RFE AR KB )-4-(FRE L) -%RE-2-F
BR(2.212)E 18:1:1 LB CRUE: A FEA L KUEN T 2 10% Pd/C(0.22g)
A1 X, SREBEB/AN, HERRE, 72 2RS)-1-U-E-KELEL)
FREBA)RE2-FER, EH 5%, ZABAERLTEM.

¥ 3 ¥. £ 2(R/S)-1-(4-(4- L X £ F 55838k -2- F 82 (0.987g) #»
Z CE(0.41ml) {2 20ml £ % DMF ¥ #:5 % Fm A % B P& 0.16ml). 6
IHE, HEAB SR AP INRBRAAT. KEA-LTEER
EFVHR, SHANANRBARMTRIREG. AoHBEERL, AL
0.5% CE % 85:15 — R FHK: LB, %2 0.9182(81%) 2(R/S)-1-(4-(4-
FRAR)EABI)4-N-FPERRAPEL)RE2-FE: %52127C.
C1oHCIN;O6S # 947 i H44: C,50.27; H,4.44; N,9.26; S,7.06;
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ZM{E: C,50.56; H,4.40; N,9.38; S,6.93.
F4%. TOT, £ O-RTA=FaRA)ZK0.2822)4 12ml5:1 =
&£ ¥12:DMF E#&FMmA 0.580g 1-d-4-ZF X)) EB®HE)-4-(N-FRL A
A PELK)IR/S-RETER, REMA EDC #83£(0.294g), H#Fiz AL %
A TOCTHEEIS 4, RERRINFRE. 15 IHE, ZAE WY B
LEBLEPERAARER . AMERKMERGE, BRABRAHTRF
k. RABWA—ETRBRTEATARM/FFRTEEBEALRES, £2
0.643g(86%) ¥ & B 4k 2(R/S)-N-(B T A = Vet £ A R)-1-4-4-REEL)
FARBEA)-4-(N- PR AR TEEL)-%E-2-FBEE: BX171.0TC.
C,sH;sCIN,O(SSi # 2 ¥ it H14: C,51.49; H,6.05; N,9.61;S,5.50;
L A4E: C,51.59; H,6.06; N,9.67; S,5.58.
£5%. T25C, £ 2R/S)N-BRTEA-FaEEL)1-4-E-LEXEA
)X BHA)4-(N- PR AL TEIL)-%E-2- TR 20ml F & F kP
A05Sml SR LK. 30 8B, MA20ml PEFREZER. RLBhA
—EAWR/BRTEPRAR/ FFRFEL S, 532 781mg99%) & & H 4
2(R/S)-N-# 2 -1-(4-(4- R F A KA 3w )-4-(N-F R &K 7 EE L)k %-2-
PELE: 3% 1332 C.
C1oH1CIN,OGS 5 247 i H45:  C,48.66; H,4.51; N,11.95; S,6.84;
LAME: C,48.74; H,4.53; N,11.90; S,6.91.
TSP THER EMF EH4:
(b) 2(R)-N-#%-1-(4-(4- RFE A K58 35)-4-(N- P A 8L P63 )-%%-
2-W 8ol
(€) 2(R)-N-#J5-1-(4-(4-F LA KX R F o 8035 )-4-(N-F A KA FBEA )%
%-2-VEEE, A
(d) 2(R/S)-N-F# K -1-(4-(4- R X L) X8 )-4-(N-F R A KA Pt i) %k
%-2-T Bk
74 7
(2) 2(R/S)-N-£E-1-- XA X ) -4- C B A hd-2- Tk
¥ 1 F. F20 CTARILRAT, £8H® 42.52(0.25mol) K I & &5
200ml — & PR E &P LB MM, A 233g(0.20mol) &R . FmTEE, #
ZRBERBABEINTE. 16 PHE, A 150ml FFR A FZER K%
Bl R, ZHRHHET200ml 1:3 — KPR/ FFRFABAEANT
k5 EZ4 100ml , FREHK, B LFr, ZEEKRAIITHFFRAH,
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RIEAZTHR, 725528 4-XAA X%, ZBSHET 200ml —R T
%, MA 34g(0.25mol) B R, KEMA25mIDMF. 2 X5, ZERM
A 200ml & &%, B 400ml &R FERK, AHER 100ml K4 100ml K 2%
% CABRBETRARE GAFHWA-RKTR/FFRFELH, F 5 38.5g
OEEK4-FAERXEBE: BEL45C.

¥ 2 #%. 20 CTF, £8P 2R/S)-%%E-2-7 % (1.30g, 10.0mmol)
Ao = CH(3.6ml) & 25ml 2:2:1 =5/ K/ TG ¥ 65 % i F & /e 1.13ml(1.22g,
12.0mmol) Z % &F. F-20 CHH 2 I HE, MAF Y 1.5ml =Tk, &
Ja A 2.69g(10mmol) 4-% R A XA R ZRBALAWEREARINE
B, 18/ G, HF R B % 2 &% 100ml 0.5N B& — A4 F 10ml CHR T8
¥o. KEM 10mI2M B B4, A F5h4 100ml 08 CBER. 444
ANEZLRABATHRARSE. aBRAL%HET 100ml 1:1 7 X/TEF, @i
ZYAEAFATRCQMOURFR)ALEZTELHIGR(Y 15ml). mA 23§
LHBARHLIZTHETEAREAEFRATR, ¥R ERKRE, ZeLH2 150g &
Je &, E ki, M 80%LEBLE/CE - LELEBALK. ¥2FhOAy
K, BabEk%, 2ARTATAB/CRFHNEHL, 72
1.868(44%)2(R/S)-1-(4- % A & X B A )-4- LB A %R 2-THRT®: BX
118 C.

CaoH2aN,O6S # 273 H48:  C,57.41; H,5.30; N,6.69; S,7.66;
R4 C,57.38; H,5.29; N,6.75; S,7.72.

¥ 3 ¥. 4 2RS)-1-4- X REXBGBER)A- LB E-%E-2- TR TS
(1.672g) & 12ml THF #= 6ml 7 8 ¥ %3 % & # 7 4ml 2N L AL E K E &,
100G, BERAAERLEE 100ml L% C%4 25ml IN A% AHKE
wF. FMNERAKREE, BRBEATRIRE. RSB ARTRAY AN
IR, F2 1.544g(96%) 8 & E 4R 2(R/S)-1-(4- K A& RAE L& )-4-
CURER-%%-2-TH: B%213C,

C1oH30N,O6S ¥ ¥+ B 45:  C,56.43; H,4.98; N,6.93; S,7.93;
SR C,56.50; H,4.96; N,6.90; S,8.01.

F4F. TOCTF, £ O-(RTEA-FPAEKA)ZEK0.575g)4 13ml =
AFHEBERT A 1.212g 2(R/S)-1-(4- X R & X8 £)-4- LA -%%-
2-FP#k. HERAHF A 2.0m DMF, BHEHER. %93 245, —
KpmAN EDC # 8 3(0.6234g), FRZRBE% A 0 CHHA 15 24, RE
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BRABREATR, 200G, BAAHSEE 100ml 3:1 2H /T EAM
S50ml K¥ . A HER BB B AAKER. INAKLAKRRRA pHT
BB R/ KREE, FRAKE. BAWARTAT AR/CRAHHE
¥, A5 1.351g(84%)8 & E &K 2(R/S)-N-(RTE - Fak &£ £)1-4-X &
EXBBER)-4-UB A -%B-2-FBUE: 155 146 C.
C24H3sN,06SSi ¥ 947+ H45:  C,56.26; H,6.61; N,7.87; S,6.01;

LR C,56.33; H,6.66; N,7.94; S,6.09.

F5%. FT25 CHA2ARS)N-(BTE - FPa s f4)1-4-% &% X5k
£)-4- LB -k -2- F BE B (1.200g, 2.25mmol) %7 20ml T BE & & ¥ mA
0.5ml =A%, 106G, mA20ml PEHFARERER. ARLH A=
APR/BMTATAREL S, F3 850mg(84%)4 & H4k 2(R/S)-N-# %-
1-(4-F AR XABEX)-4- LB % -%E-2-FBek: B2 (5#)171 C,
C1sH;1N306S - 0.25CsH;;O(t-BuOMe) - 0.25H,0:
¥ HAE:  C,54.63; H,5.55; N,9.44; S,7.20;

LRE: C,54.62; H,5.45; N,9.38; S,7.20.

FAAHTAEMF X Bt peiksb oy 2(R)-%%-2-F B B4 4
(b) 2(R)-N-# % -1-(4-(4- K E A D) X B L 4- LB A % 5-2- T BRI
() 2R)-N-ZA-1-4-X A X RSB R)4-(PRE CBB)RE-2-TBLE;

(d) 2(R)-N-# #-1-(4- K AR X880 £)-4-( TEBER)%E-2- 7 Bb Ik

(€) 2(R)-N-Z £-1-(4-(HZA4-B) A XA 4- U ERE-2-TBUE;

(D 2(R)-N-Z£-1-(4-(4-A X RSB £ 4- CREARR-2-TBEE; #

(8) 2(R)-N-£Z£-1-4-U-FX AR X BB L )-4-(= P R KX LB %E-2-
P B .

LA 8
(2)-3(R)-N-72 & -4-(4-(4- R KX £ ) X A BE K)-"Dok-3- 7 BE ke

F1¥. F-10CHED-Z A% 7 & & & & (11.202)# N- 7 £ 59 (16.5ml)
# 385ml 10:1 —H 7 :DMF #5248 % ¥ R 2 DB 5K 18.18g 4-(4-
RERE)VEHEBA . WHRAOHAE-10 CTHEIE 250, KeoBAIM
RE A HKERZRQIOM)F 4:1 L% L& TEG0m)F. RERFBIH T
BOUR:LRQIOMNER, A4S AMERK. IMABAMKER. toh
EBRAAKERPERERE. CABRATRE, BERREEZL TR,
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Bl TEPRE: —RPR:FFRVTEL L, F2HRH 5 F 18.09g
Fo 3208 ¥ P4, AER NUG-U-REXAR)XBBL)D-2AKTH
21.29g : %1039 C.,

¥ 2 . B N-(4-4-F XK R E) KA R)-D-2 £ % 7 %(8.30g)#
Z X% (6.792)% 150ml THF £ & FMABE -7 &% = L% (4.07ml) &
25ml THF %, 18 IWE, ¥ZAE > RES 1:1 LH LK :TRMK
P, AMERERGE, BRARBRATHRIRE. ReHB2EEQI%LELT
B2 2 7.05(89%) 8 X K 2(R)-1-(4-(4- A X A X)X BB L) & FHE-2-
PEET S,

¥3F. F0TCHEBEHN2R)-1-U-G-FXAX) LB ABFR-2-F
BV 5(6.81g)% 13ml 2-:£ LHE AR R Tl 1.85ml = ALABSH. &
RB#h 0 CHIFI0 24, REhbEBBEH6 I, K525 % A 200ml 0.1N
pH 7 #8585 4 4= 250ml 2:1 LB O&: T F. AER K&Kk
#, GABRATRIIRE. RfbeRTEAPEAR/FFRTEL L, 732
3.69g B A EK, HFAMRTAPAR/ FAFREL S, §2235 9
Géth. FoHHERKSE, BL%H% 150g &Kk Ei#E, M 40% - 50%#
TATABOYTEREK. B2 HHANFLREEY S0ml 4R, &35
BhzdiEs B, BRAFI Lllg A, £ EF N-(d-4-AX LX) XBE8E
£)-0-2- £ CH)-D-# 2% 7 & 4.36g(51%): %598 T,

$4%. FOCT, £ N-U-4-AXRX)XHBAL)-0-2- £ L £)-D-£
A% F 8(3.94g)#5 40ml £ & DMF 5% P mA 4.0g B KB 4. ST Hf
JG, BARE, BEARCWHAEHAFIHEALRSHEAINER. 1
WG, ¥ERddoies 200ml KA 200mll:l L& C&:TRy. AME
A 200ml 0.1IN pH 7 B % 3% 4 4 % . 50ml KA= S0ml 3 Ktd, BABA
FRA KRG F MY H3.86g)F 0 CEF 60ml 4:1:1 —1k%: 7 5K F 5
A 10ml 2N & AL Z K E k. FH RS T 0 CHIF 30 24 & L E
HEE, F1DHE, BAAWSEE 250m] 2:1 8 C&: T4 100ml
0.5N B EAKERT. REMFI S0ml CE T TRFR, 6464
WEREKEE, GREHTRIRE ZLABWE 150g 2 K &3, 142 0.5%
LEBH T0%LB LR TREK, B BH AL KREF 2 2.982(94%)%
K 3R)-4-4-(4-B X ARV KB A)-B-3-7 8%, GEXRHZZAETAL:
%% 161.8 C.
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% 5%. F0 CHIR)-4-(4-4- X L A) X508 24)-Tok-3- 7 8.(3.06g)
# 35ml 6:1 —RKPR:DMF Bk FThA O-(RTEA-_TFPHEKEE)EE
(1.47g), REMmA EDC & 8% &(1.77g). W& &E& T 0 CERHF 30 24, R
Ea#INETR. 200G, FERAHSES 150m] 1:1 LR LS . TRA
100ml K F . A L&A A6 01N A8 44 K& &Q25ml). 0.IN # B IZBH K
ERQSml) & KkEk, CRARBEATRIKSE, FAHhRsb, 2HIAL,
ATRAFHLE, B2 3.46g(85%)8 & B4 3(R)-N-(RT £ = Pa i &
E)-4-(4-(4- KAL) XBEBR)-Gok-3- T BEk:: 1.5 129.6 C.

$6F. TS CHIRN-RTE-FPaK AL)44-@-AEALE)X
BB R)-"Gok-3- 7 BB (3.35g) & 25ml FPHAHEFRTMA 0.3ml Z AT
Bo. 10HE, mA20ml PXHHZERZRSEE S 10ml R, FAS
sh10ml 7 X, ABEARE. 28946, A 20ml X, F3EKEER
#h, EZT8, &3 2.65g095%)8 & B4k 3(R)-N-Z%-4-(4-(4-AXAR)
F B R )-"Dofk-3-FBEE(50.33, TX): HEX104T.
C17H17CIN;06S - 0.33C;Hs
S HEAA: C,52.32; H,4.47; N,6.32; C1,8.00; S,7.23;

LR C,52.31; H,4.47; N,6.26; C1,7.97; S,7.38.
FoE4%T XM E MG X4 R:
(b) 3(R)-N-7 £ -4-(4- X £ & Ko 8 £)-"Dok-3- F Bb Ak ;
(c) 3(R)-N-#Z £ -4-(4-(4-7 KA X A X)X BB 4)-"Hok-3- F Bb ik
(d) 3(R)-N-7 £ -4-(4-(we 7 -4- &) R AR BE £)-Dok-3- F Bb Ik
(e) 3(R)-N-# % -4-(4-(4- & X £ X)X KB £ )-"Dolk-3- T BL b, A
() 3(R)-N-Z& £ -4-(4-(K vk -2- R) X R A ) X a3 80 24)-"Dok-3- F BL A

S48 9
(@) 2(R)-N-Z%-1-(4-4-FX AR KB R )-4- (BT AEX)- %% -2-TH
3

£1%. F-15C, 4 2R)-%%-2- 7 #.(1.30g)# = L #&(3.50ml) & 25ml
3:2 TH:K#ER Y — KM mA BOC-ONQ2.70g). # % K& K %A HhEEHk
BE 25 CHR, REREES 10ml KRR, HFi%4 %58 E 25ml Kb
S50ml4:1 CHEC&: TP, REX—-FA-_KATREEZGCx10ml), Rk
%, TERRGBE AN CBHF, L&, K2 1.18g 2(R)-4-(RT A £)-
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%H2-FHE(E). REER, BHF 058 %, LEF2R)4-(R
TEAER)%E2-TH 1.762(76%).

F2¥. &15CHRBAFT, AN 2R)4-(RT RER)-%%-
2-F % (4.62g)F N- 7 &£ Gok(5.5ml) & 90ml 2:1 — K P %:DMF v 5 &% %
PilimE P AL ERQR.79ml). 1 DG, A= F 7 E L BEG.S5ml)FF
BRABWHEHI 1 I, ARLFEIARTHAR. FRAZTPHAEER
(0.20ml), 30 9416, AR LN MER, —KBMA4-G-REXR L)X
Bt $,(6.67g). HZRBEH 2 PN, REAY 10ml #xEAEKX. 30
25 )G, WRAERA %>R 2 300ml2:1 L& L&: kA 100ml 0.5N 4 &
AMRERFY. HMEM 100ml 0.2N F 0.05N A8 2 A 5 & & S0ml & K
Bk&kigk—Kk, FRABR)IIRE. ZRLH% 200g R &% i, A
20.5% %% 30% — 40% — 50% L& T8 : T E &b R B, 7 %] 9.33g
SR BEMNGAEAREAK 2R4-(RT RFE£)1-4-4- X /R X508
*)-%E-2-F %

¥ 3%. FTOTH2R)A4A-(RTEEL)1-U--RXAR)EB )%
%-2-F #(995mg)# 12ml — KT R ER T A O-RTEA TR L) EE
(430mg), REMmA EDC # % Z(460mg). 20 245, RAB B2 25
CTo 20HE, BHEABLHES 1 LELEFTEY. HWER Kied6)
0.INAB RAAKERELE, RERMpH THBEEZ F &/ EKER. AN
ELRBATRIREIEK. BT_ATR, ARAFRAEAR KRS,
B Xk ERRE, TEFTEFE 1.107g(88%)2(R)-N-( T £ = 7 & & &
B)4- (BT AB2E)1-4-G-A X RA)RARBER)-%E-2- 78R, 1.5 181.6
C,
CysHyoCIN;O,SSi # 9473t H4:  C,53.70; H,6.44; N,6.71; S,5.12;

LR4: C,53.79; H,6.46; N,6.72; S,5.19.

$4F. H2R)-N-BRTEA TP AR AE)4-(WT AHEA)-1-4-4-8%
A R)R BB A)- %% -2-F 8K (100mg) ¥ T B (4ml) 5 & F m A
TFA(0.2ml). 1 DG, WA T XQ0ml), FHEREE N E4RELS, &
TEYELE, £ 48mg O G4 & 2R)-N-ZA-1-(4-4-[EX KX )£ &; 8
K)4-(WT RAEL)-%E-2-FTEBE: 155946 C.

TS BT KR AT 4 &
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(b) 2(R)-N-ZX-1-(4-4- A X A B X BB E)4-(MT ARE X)) %E-2- 7B
Be: HE 1512 C;
(c) 2(R/S)-N-#Z % -1-(4-4- A A X A D)X BB ) 4-BRT AEL)-%E-2-F
Btc: 12,%131.3°T; 4 |
(d) 2(R/S)-N-7& % -1-(4-(HZ-2- %) A XH B X )-4- (W T AE£)-%%-2-F
Bhhe: 1% 133.5C;
CyH26N,O-S #5 547 # H4h:  C,52.71; H,5.48; N,11.71; S,6.70;

LR C,52.54; H,5.48; N,11.61; S,6.75.

%M 10
(2) 2(R)-N-Z £ -1-(4-4-F XA X)X BB A )% E-2-THB AR &
A 2R)-NBRTE-PHEKEAR)4ERTAELA)1-G-@-KEALBX
g R )% 52 F B (313me)# Tml 6:1 — £ P K 7 E% i F A 2.0ml
AMHCI — B F#&k. 1D BE, ¥RERF2KREHS Y 2ml, A Sml 2%
LB, #ARBET. BAYRACBCEMY, SRAALZTR, &
£ 198mg(88%) 8 & B 4k 2(R)-N-# #-1-(4-(4-F K £ &) K ARBELR)- %% -2-
TREM: AR BE 169 T,
CiH1oCLN;OSS 8 94+ H45:  C,45.54; H,4.27; N,9.37; C1,15.82; S,7.15;
LR A C,45.59; H,4.25; N,9.20; C1,15.66; S,7.02.
TFTAl b4 KA RAF EH) 4
(b) 2R)-N-ZE-1-(4-4-REAB)KBBRE)-RE 2 THEEBE: BE
150.8 C;
FTALESHTRA LG X4 4
(©) 2(R)-N-Z #-1-(4-4-F RA X KAV EARBE)-%E-2- TR E B & ;
(d) 2(R)-N-Z£-1-4-4-FTRA X R R XRBA)-%E-2-THELAR &; &
(€) 2(R)-N-7 #-1-(4-(ste-3-R) X B )% -2- TR B 3

F4 11
(a) 2(R)-N-B £-1-(4-4-AX A X)X B 1)-4-FP R h-2- TR S sk &

@ 313mg 2(R)-N-(RT A= F s L AX)4-(RT AKX)-1-4-(4-A %
ARVEBBA)RE2-TRES 2ml — (TR ERT A IMl ZA T &,
200G, A 2ml TEE, AR EEABE 15 24, KER Sml T EAHE,
RERANBREAY, BAIRLLK/AIARAAFLECLEY. KE
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MAENBHLHCRER, SN ANEZABRATRERSE, 72 231mg
ARBEH 2R)N-ZE-1-4-4-[X L)X L)-%E-2-TBE. £
186mg % Btk f =~ % R A CEB0.15mD) % 3.5ml 6:1 TH:DMF &% F e
ABF#0.031ml). A25C 15 HE, ZAEHA Y Sml LE LEHE
HEKH. BRI VSMBEAAKRERFCBRLET. KRR F=
LBRUBER, AAGANRERLE KGR, CGABRHTRIARSE. Zdb
A% 10g 2K EE, M 6% 8% - 10% THH_RTFRERHELRK.
KEAFHEARYy, BAHETSm LELE:—R|TRGDF. HEEk
A 0.4ml IMHCI # LB %, ZRAORREHIOEELSH, RLBKT
B IR, 52 115mg & & B4R 2(R)-N-Z 4 1-(4-4-R X A 2) X 58
R)4-F Rk - PREELAKE: BE 152 CT(H#H).
Ci1sH21CLN;OsS #3 2473t H4h:  C,46.76; H,4.58; N,9.09; C1,15.34; S,6.93;

LA C,46.65; H,4.65; N,8.98; C1,15.18; S,6.84.
FRRSSH KR ERF XH 4
(b) 2(R)-N-Z X -1-4- K AR XBABA)-4-F A hh-2-FBEM: BE 127.7
C;
Ci1sH21N3058-0.5 T 8 247t H-4i:  C, 56.71; H, 5.98; N, 10.18;
LM C,56.70; H, 5.99; N, 10.05;
(©) 2(R)-N-Z2£-1-4-4- X AR EFBE)A-(CABEE T HRE2-TH
Bk # s ¥.E 163.7 C;
C21HysCLN;O,S # 94t #46:  C,47.20; H,4.72; N,7.86; S,6.00;

SAE:  C,47.09; H,4.77; N,7.93; S,5.90; #=
() 2(R)-N-Z % -1-(4-(4- K X AR ) KRB A)-4-F £ R%-2- 7Bk
CisH2oFN;OsS # 47t H.46:  C,52.80; H,4.92; N,10.26; S,7.83;

LaE:  C,52.66; H,4.95; N,10.01; S,7.56.

THAAEGHT KRR X4 4
() 2(R)-N-ZA-1-(4-(4-A XA B) XA K)4-F R A T 2)%E-2-TRE
HE,

L] 12
(2) 2(R)-N-Z E-1-(4-(4-FX R X B A )-4-(F BB R)- %52 7 Bb ke
F1¥. 4 1.00g 2R)-N-(RT AP a8 &E)4- (BT AE%)-1-4-
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@-FXAR)EBBA)RE2-TEEN dnl —KPEEFATMA 3ml
ZRLE, BIBZWER. T25C2I0WE, BERREELTF, Ab%
XF 10ml P85, 10 946, WERF RS, Re X KRB %E T S0ml 7 5,
MmA % 15ml IRA-68 BFRMHIE. FRRS B REH 2 D, RELE
kM. BeRkEroeBK, RAGRTETEARSNG, S3p5-207C
B, TERNGEHA 2R)-N-ZA-1-U-G-REAR) KB A ) %E2-F
Bt B:(0.552g): iﬁ % 147.0 C.

F 2 ¥, AR)-N-FA-1-(4-4-AXAE)RBB R )-%%-2-F Bk
(1.03g) & 20ml — & F KB A F R T MA 0.70ml = T, 0.41mIN-F 45
A # M 0.67ml = F AR K. L5 DHE, ¥Rk bAIs 0 CHiE
Ao P EEBER(0.20). HEROWEOTHRIE0 24, REB#HN25C. &
45 4G, RSP HES 12.5ml 4:1 L& L&A S0ml 0.2M &
BRAMKERY. ANERF S SOml A AAKRERTE, XER 2.5ml
IM 8 &2 4 m(pH 7%k, RERL KGR, ANEERBEAHTRIIK
%, BB EERL, (5gak, M2 1% LH 40% — 50% L% LE&:
ZRTREMR), EABRARLARSAS, BTALRAS G HED,
BeMeAARSE. BAHWBARATEREBRLIZLCLR), REFA-K
PERTEAPARKSE, FAGERK N 21 BT AP AE:TR(H 15ml)
FE T, F3 8 EH K 2R)-N-ZE-1-4-4-R X /AR) X BB 1 )-4-(F
Bk B )% -2- 7 Bl (0.646g).

C13H20C1N30752 -0.35 T2 09 547 i H45:C,46.41; H,4.83; N,8.08; S,12.33;
5% ) 45:C,46.43; H,4.93; N,8.04; S,12.25.

TG XA LG X444
(b) 2(R)-N-Z #-1-(4-(4- A X R A) XA B £ )-4-(P B R )% 5-2- P BLA:
#%.% 102.5 C;
(¢) 2(R/S)-N-# X -1-(4-4-7 A A X A2 X80 2 )-4-(PHEBL )R B -2-F
Bt
C1oH3,N;05S, 8 247 345 C,47.00; H,4.78; N,8.65; S,13.21;

LRE: C,47.09; H4.81; N,8.57; S,13.11.
(d) 2(R)-N-# £ -1-(4-(4- X R A) X5 8 £)-4-(1- F Rk -4-580 ) %% -
2-P BbR::
5.5 186 C(4#)
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"H NMR (DMSO-d8): & 9.05 (br s, 1H),
7.9-7.7 (m, 4H), 7.57 (dd, J = 2, 6.6 Hz, 2H), 7.24 (dd, J = 2, 6.6
Hz, 2H), 7.15 (d, J = 6.6, 2H), 4.47 (s, 1H), 3.85 (d, J = 12 Hz,
1H), 3.77 (s, 3H), 3.75-3.35 (m, 3H), 245(dd, J = 4.4, 125 Hz,
1H), 2.25-2.16 (m, 1H).

C,1H2N5078,C1-0.5H,0 # 247 it 3 44:C,44.64; H,4.10; N,12.40; S,11.35;
Al 5 C,44.57; H,4.08; N,12.39; S,11.37.

FALASHBT KRB EMF X4 4:

(€) 2(R)-N-# & -1-(4-(h 7 -4- ) RE B K )-4-(F BB B ) %m-2- T Bk

() 2(R)-N-# % -1-(4-(4-(h = -3- £) X R &) X BE £ )-4-(P HBE 2 )% %R-2-

TR A

() 2(R)-N-F2 £-1-(4-(4-(%£-2- %) X R B) K B8R )-4-(F M2 ) %% -2-

P BEAE o

L 13
() 3(R/S)-N-72 % -4-(4- 3 ¥ £ 4 X A8 R )-79 £-2H-14-F%-3- 7 BL ki

F1F. 12-=2B%8T®J.C.S. Perkin 1,p.1321(1973); 10.85g,
37.7mmol) # £.4 28ml) #= X (20ml) & & F e A $h 85 2-3 & T & ke (2.9g,
37.7mmol) ¥ &4 & ik, Bl KF = CE(11ml, 79mmol). # &t 4 B
B3 15, AkfiRkEE. ANHZABRATRIEAL, AfhRHE
HEEEN] LROUK:TR), &8 3RS)-WA-2H-14-K%-3-FBRT
.

CoH/NO,S o5 247t #H44: C,53.17; H,8.43; N,6.89; S,15.77;
Za4E:  C,53.30; H,8.41; N,6.96; S,15.85.

%2 ¥, #ve L 2H-1,4-K%-3-F B R T %(1.02g, Smmol). 4-4-£ X
£ ) ¥ AEBLE(1.58g, Smmol)F= = L 1:(0.84ml, 6mmol)# =K 7 ¥ (10ml)
Ek A E R 20 MEE, AR T RAEFAINHC k. AER
RAEATRAXLEEN. BEOBELEAHWEEREZELLQSNLERLE
JE), B2 IR/S)-4-(4-(4-3 X R X)X BB K )-w £-2H-1L,4-K%-3-T &
BT &,

C,1H.uNOsS,Br # -7t A 45:  C,49.03; H,4.70; N,2.72; Br,15.53;
LA E: C,48.94; H,4.67; N,2.67; Br,15.62.
% 3 %. % 3(R/S)-4-(4-(4-F £ £ 4) A58 & )-m9 £ -2H-1,4-8%-3-F
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%A T % (0.5g, 0.97mmol)#» = & L& (0.5m) A=K F K(11ml) ¥ H%E#k
AEREH 1 DHE, REFEH IR/S)-4-4-(4-F X £ 1) X akBE 1) £ -
2H-1,4-%%-3-F %, A% AERLTTRATFFIRA,

#4F. T 0 T IR/S)-4-(4-(4-8 XA L)X 8E 4 )-v9 £-2H- 145
%-3-F %.(0.62g, 1.4mmol)f= O-R T % = F & 3% % £ 5:(0.27g, 1.8mmol)#
6ml 5:1 — £ 7 #%:DMF & & F A EDC(0.52g, 2.6mmol). ¥ % R4S % & 0
TR0 24, RELEREH 22 MW, BrBACBLEHARY., &
A A dkzkEk, BABRATRIRSE. ZAoHhBEEni, F5 3RS)-
N-(BRTE = FaREA)R-4-4-4 2 X R 2)XBEBE L) v £ -2H-1,4-8%-3-
P B .

5 ¥. % 3RS)-N-(RTE-TFaKA)KA-4-(4- B XAR) LB
#)-v9 £-2H-1,4-K%5-3-F 8£8:(0.3g, 0.5Immol). = & L& Q2.5ml)H 7 &
GSmh) A=K T RAOm) T HE&AEERIEHF 1 D, ZXEN, F2H
R LY, RUBEERLEXRL, &5 3RAS)-N-FE4-4-G-EXARE)
XEhmR)-v9 £-2H-1,4-85-3-F 8Ll o
Ci7H7N,OsBr #5 2473t - 45:  C,43.14; H,3.62; N,5.92; S,13.55;

S R4E: C,43.21; H,3.66; N,5.83; S,13.45.
TS RA LG X4 4
(b) 3(R/S)-N-Z £ 4-(4- X KA X% 4)-v9 £-2H-1,4-K%-3- 7 8Ll
C17H1sN20sS, 8 247t i C,51.75; H,4.60; N,7.10; S,16.26;

LR C,51.81; H,4.56; N,7.17; S,16.18.
(c) 3(R/S)-N-#Z £ -4-(4-(4- R X R RA) X B £)- v £-2H-1,4-K%-3-F &
B
C7H(7N,OsBr # 247t # 44: C,49.50; H,4.15; N,6.79; S,15.55;

LR C,49.40; H,4.12; N,6.72; S,15.48.

L4 14
(a) 1(R/S),3(R/S)-N-#& 3 -1- £ &K -4-(4-(4-3& X & £) K58 % )-v9 £.-2H-1,4-
Hk-3-7 Bl

¥ 1%, % 3(RS)4-(4-4-2 X R A) KB A )-v9 £-2H-1,4-5%-3-F
BT 8 (0.3, 0.38mmol)F=i{ X 7 & #(0.11g, 0.73mmol) & T & 3ml) ¥
HRBFISTHRESIN, 2ERARFERIAAREREXRFRCBCLE
R, ANECRBEATRAKRSE, BHLAD, ShKEE (LELR)
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sdt, &2 1(R/S),3(R/S)-4-(4-(4-38 X A R )X 55wk %)-1- KL K- &,-2H-1,4-
Hek-3-FRRTE: MSFAB)Z:# 4 530(M+H) .
£ 2 ¥. & 1(RS),3(R/S)-4-(4-(4-3%2 X R &) XA 8 £)-1- KK -v9 £ -
2H-1,4-"X%-3- F %4 T §(0.18g, 0.34mmol)#) = £ T 12 (4ml)& iz F m A
1.8ml =R C&. 4G, K% 3% &7 2 1(R/S),I(R/S)-4-(4-(4- 1 X &
R)EARABE)1-RAK-W A-2H-14-K%-3-F8%, RSP EHLFTR
Ao
¥ 3 F. T 0 CH 1L(RAS),3(R/S)-4-(4-(4- 18 % R A )X A8 £)-1- K K-
vy £,-2H-1,4-25%-3-F % (0.08g, 0.17mmol)f» O-GRT % = 7 & i 2 &k
(0.037g, 0.25mmol)# 6:1 = £ 7 $2:DMF(3.5ml)% #% ¥ A EDC (0.06g,
0.34mmol). HiR4 % & 0 CTHIF 30 o4k, REAZRHEH 35 MW, &
SEICBECEFRT. AL KRERE, BARBTRIRE. Zbd
B e ER (LB LE) R, 72 1(R/S),3(R/S)-N-(RT & = F st % 4)-
£-1-RAK-4-(4-(4- B XA X)X B8R )-v9 £-2H-1,4-K%5-3- 7 8b ke .
% 4 . #F L(RS)3R/S)-N-(T £ = F &k & &) -1- R K-4-(4-(4-38
X )R A B )-v 2-2H-1,4-K%-3- 7 ALK (0.069g, 0.11mmol)F = &
%0.5ml)A2ml 1:1 PR — R PRV AZREHF 1 IH. ZLEHN, 53
BABEe K, 24 LR CRMTREL, §F2 1(R/S),IR/S)-N-Z£-1-
£ A -4-(4-(4-2 X A R)KBBER)-v9 £-2H-1,4-K%-3- P bk
C17H17N206S,:Br # 247 # #-45:C,41.72; H,3.50; N,5.72; S,13.10; Br,16.33;
5 @) 44:C,41.81; H,3.46; N,5.65; S,13.01; Br,16.44.
THEHT XA R X5 4
(b) 1(R/S),3(R/S)-N-# & -1- A K. -4-(4-(4- & % A R) X BB £ )-v9 £, -2H-1,4-
Kok-3- 7 BLR;
C17N206S,F 65 9 #7iH H44:  C,47.66; H,4.00; N,6.54; S,14.97;
LR {E: C,47.70; H,4.09; N,6.45; S,14.86.

LH 15
(2) 6(R)-(N-72 & f A PBER)-1-4- X A A) X B A v & 4K -4- B

¥ 1%. T 45 CH D-£ 488 (15.0g)% 400ml K& &+ MmA 8.25ml
37%FBKER, TASTIIHE, RRERLHISCTRIERD., &
GRRBBHEO0C, TRKERRE, A2 TRE, #2226 &4 HHE
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R 6(R)-# %-v9 A E%-4-8:
NMR(D,;0,300MHz)5 4.70 # 4.58(AB w3 & %,2H,J=11Hz), 4.22(dd, 1H,
J=6 #= 9Hz),3.04(dd,1H, J=6 #= 16Hz),2.82(dd,1H,j=9 # 16Hz).
F2¥. £ 6(R)-#HE-v9 A E%-4-H ¢ 8ml KA 4dml =B E & T v

A 1.5ml N-7 2750k, KEMA 4-K £ K XA H(1.88g) % daml — &%
o HEBAOBHEF6PNEMApHIOFRBEEE YR T, FACLKLT
WERQZx50ml), ANELRABRHTRIKE, R{IEEEB 1%LE
0 15% FE-RTRER), 526 ERK(R-RE-1-(4-K R L) K58
WAER-4-B 4 R (D,0, 300 MHz) 5 7.86 (d, 2H, J = 9 Hz), 7.48

(t, 2H, J= 8 Hz), 7.29 (t, 111, J =7 Hz), 7.11-7.18 (m, 4H), 5.03 (d, 1H, J =14

Hz), 4.68 (d, 1H, J = 14 Hz), 4.31 (1, IH, J =7 Hz), 2.68 (dd, 1H,J =17 A7

Hz), 2.47 (dd, 1H, J=17 # 8 Hz).

¥ 3 ¥. 4 215mg 6(R)-# £-1-U- X A X)X A - WA EK-4-B 0
55ml 10:1 =K P &:DMF B& FhmA O-(RTEA-_TFARX)EE
(126mg), KEMmA EDC(131mg). 4 MG, HEALAHES 1:1 LR T
ROk FEEAARERY. ANEBRABRATEREKRSE, RL® A 20%
LHBRUBG A TRERKEEE, A24ERK 6(R)-N-(RTEA=_F &
EE)RARLTERL)-1-G-RAXAXEXRBEA-WAER-4-B, ZoEHKRL
E WAL TET Sml FEH~02ml ZACRY. 1KE, MASmlFX
HBEREE. BB BRBEEE 05%TH 1 60:20:15 — TP R:TH
L LB, 526 ERKGGR-(N-FL AL PER)1-4- XK 2)58
Btit-v9 A, £°C-4-H(31mg): 'HNMR ( 7 #-d,,

300 MHz) _7.90(d, 2H, J = 9 Hz), 7.47 (t, 2H, ) = 8.7 Hz), 7.27 (t, 1H, J = 7

Hz), 7.09-7.16 (m, 4H), 5.02 (d, 1H, J = 14 Hz), 4.80 (d, 1H, J = 14 Hz), 4.37

(t, 1H, J =7 Hz), 2.77 (dd, 1H, J = 17 # 7 Hz), 2.72 (dd, 1H,J =17 # 8
Hz).

T &% 2R £ 05 XM 4
(b) 6(R)-(N-Z £ £ & FPEEA)-1-(4-(4- £ KX RA)EABLA)-v9 £ $ 0T -4-W;
C17H16FN;O6S # 237+ H45:  C,49.87; 1H,3.94; N,10.26; S,7.83;
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TR C,49.84; H,3.95; N,10.18; 5,7.73.
FARESHTRER AT X4
(©) 6(R)-(N-Z A £ £ 7B £)-1-(4-4- R X A L) X Bt £)-v9 A $7%-4-8;
(d) 6(R)-(N-Z X R & TEE)1-(4-4-F LA XX AL) KB 1)-m R/ 4% -4-
H;
(€) 6(R-(N-Z £ 5 £ PEA)-1-(4-4-Ch-2- 1)K AR Kb 4)-v %
w-4-8,

LM 16
(@) 3(S)-N-B£-4-(4-4- B X RB) XA £)-2,2-— 7 £-v9 £-2H-1,4-E%-
3-F B

$ 19, % D-# £1(0.5g, 3.35mmol)# T B &5 A3 5 0 CH—K
B A B K& KA (0.28g, 7.04mmol) 7 2| L & F k. A 2-1f UH
(0.24ml, 3.35mmol)H ¥ R B it4 4% & 0 CHIF 25 24, REAZEA/H
80 94, HEMEAK, BARAHAKLE, A 6N HCIHAZE pH 3 5
FRES. B HRAEL%HE FARK@Om)F 5 DMF . & &% #(1.17g,
11.04mmol)#= 4-(4-3% X £ &)X 580 2(1.28g, 3.68mmol)BEH 17 I oF. #&
B MRAHEEFNCE LR EER. REAXRLIBELEpHISH ALK T
BER, AAAMERR, AR B LS TER. $E5rTBEHFRAL,
F5REH, FHRMABIKGEH0.807g, KE 48%).

¥2F. HaxmRB¥ 9K T DMAGHI), A& % 4r(2.4¢, 17.5mmol).
¥ A= CRAFAE(0.15g, 0.67Tmmol)A T £ 3£(3.7ml, 32mmol) &t 2. #%
RARAHAESS CRARK 185 N, ZERLERLSHE, MLk,
FRAZXK, BEALABKRE, 22KREELLGE%LHELE:TE), &
B R EHMEFR 2S)3-2-F LR HRA)3-F £-2-(4-(4-3% X & X)) K84 8E
AR)-THRTH,
C3H30NO6S,Br # %47 i+ H 45:C,49.28; H,5.39; N,2.50; S,11.44; Br,14.25;

% &) 45:C,49.21; H,5.25; N,2.46; S,11.37; Br,14.31.

$ 3 F. 4 25)-3-Q-FLARE)3-F R-2-(4-(4-38 X A K) K AhBE £
£)-THRT8(0.17g, 0.30mmol)# THF(SmI)# #& ¥ /e A = X 3 (0.102g,
0.39mmol)# 1% & = P % = % (0.61ml, 0.39mmol). A FR&EHF 20 24
B, ERERN, FHEHRLLA%LE LR :TR), BREAXXEHK
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3(S)-4-(4-(4- B X A A) KB £)-22-— F #-v9 L2H-1,4-K%-3-PHRRT
8.
CsH2sNOsS,Br # 47 # # 46:C,50.92; H,5.20; N,2.50; S,11.82;

% # 44.:C,51.03; H,5.18; N,2.95; S,11.33.

% 4 F. % 3(S)4-(4-(4-R R AR)RmEER)-2,2-= F K.v9 £-2H-1,4-
Ek-3-7 BT 8(0.12g, 0.22mmol)# = R 7 % (2ml)E iz A+ TFA(1ml) &
TREH S0 040, ZEEXEMN, BeHE5EEH, #32 §EEK3OS)-
4-(4-(4- B K R E)VXEBER)-2,2-— F A-w9 A 2H-1,4-"K%-3-FT%, &/ %
AEHRALPTATT—¥,

# 5 . 8 3(S)-4-(4-(4- B X A A) KRB R)-2,2-— 7 % -vg £-2H-1,4-
ek -3-F % (0.11g, 0.22mmol). O-R T £ = ¥ 2 & X &k (0.049g,
0.33mmol)# EDC(0.085g, 0.44mmol)4i = R 7 ¥(2ml)F ¢ &E ik & LR
H30 247, ZBEABRAHA KT RGEOMDAE, A S%ATH B Aol
BEBAHEREE, THRIEAL KRS 3O)N-FETE-FAERERE)R
4-(4-(4-2 K R AKX AR 1)-2,2-— F & -v9 A 2H-1,4-8K52 3- T B, &7
B EERAPTATFT—F,

¥ 6 ¥. % 3(S)-N-(RT#H - Fat i #£)R-4-4-4- £ X RA2) X548
#£)22-— 7 %.vg -2H-1,4-%K%-3-F BE A (0.12g, 0.19mmol)F = & L&
CmhA-—RKTECM)FHERATERERF 110, ZEXLEHN, Ziedh
HEXAD Z L CRAH, LEFM CREE, &2 3(S)-N-Z%-4-4-4-
BEAR)RAEER)-22- = F A9 £-2H-1,4-55-3-F 8ok .
C1oH31N,05S,Br # 5-#7#t 3L 41:C,45.51; H,4.22; N,5.59; S,12.79; Br,15.94;

53 41:C,45.31; H,4.17; N,5.50; S,12.69; Br,16.09,
TFTHAEBT RN X T 54 |
(b) 3(S)-N-Z#£-22-— 7 £-4-(4-(4- & X A L) X558 £ )-v9 £-2H-1,4-K%-
3-7 BEM: .

T 17
(a) 1(R),3(S)-N-Z X -4-(4-(4- 2 X A E) X 8L £)-22-— 7 #-1- K AK-v9 & -
2H-1,4-2K%-3- 7 Bbji

F 15, % 3(S)4-(4-(4- 32 X R AR -#xsb4)-2,2-— 7 #-v9 £ -2H-1,4-
® % 3- 7T B R T ® (065 1.2mmol) ¥ C % (2ml) & & A
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NaBOs; - 4H,0(0.23g, 1.5mmol)# 2 # £ £BHEH 2 b, XERARRS

WRLBLEHE, AR BERABEREE, S2RAEMTERIXX.

BARBLBEHA#AKREEQI%CLE: LRLE), AIasaik

1(R),3(S)-4-(4-(4- 3% % K &) R ekt £)-2,2-— 7 %-1- K K- £-2H-1,4-"%%

S-FRRTE.

CasH2sNOS,Br # 947 3+ # 44.:C,49.46; H,5.05; N,2.51; S,11.48; Br,14.31;
5 R 45:C,49.44; H,5.11; N,2.53; S,11.55; Br,14.21.

F 2 ¥. % 1R),IO)4-U-@-EX AR XBBEE)-2,2-— F A -1- K K-
vy £,-2H-1,4-8%-3- P & & T 5(0.37g, 0.66mmol)# — £ 7 % (4ml)% & &=
TFAMAm) A ZRHEH 7 I, ZEELEN, BebS5ELd. “HRAE
oty 50% LB T E R A H LI, 72 g EEK IR),3S)-4-(4-4-7 X
RA)VKARBEE)-2,2- = F £-1- R AR-v9 £-2H-1,4-5F%-3-T % .
C1oH20NOGS,Br #5 -4 i+ # 44 :C,45.42; H,4.01; N,2.79; S,12.76; Br,15.90;

52 M 44 :C,45.51; H,4.08; N,2.84; S,12.66; Br,15.83.

¥ 3 ¥. # 1(R),3(S)4-(4-(4-£ X R A) X #hst £)-2,2-— P £ -1- R K-
vy £,-2H-1,4-"5%-3- 7 % (0.32g, 0.64mmol)# = & 7 % (3ml)# DMF(1ml)
EaxAHHNOCHM O-RTA - T ALEO.11g, 0.76mmol) &2, 2
J& 3 B i EDC(0.183g, 0.96mmol) & . #F R B ig4 & 0 CHIH 80 %
B, ZBEMABSH O-RT A= 74K %7K (0.09%g, 0.64mmol)F
EDC(0.15g, 0.76mmol), #i&4% 4 0 CHEIF 1 1, REATERHEH1
Dt BARBRABRCBRIBHE, ASUNHER. KPP RBRABE
wkd, FH 1(R),3(S)-N-(RT AP &K L)A-4-(4-(4-3% X 8 R KR8
£)-2,2- = F RH-1- A K- £-2H-1,4-K5-3-FBLE, B % LT AL T4
R,

F 49, % IRIO)N-(RTAZPaARE)A-4-(4-4-E X KB XH
BA)-2,2-= P R-1-AK-v9 £-2H-1,4-K%3-T% O-RTRA-_FTaHELE
Bt B2 (hydroxamide)(0.13g, 0.21mmol)#5 = 5 P . (2ml)#& iz #= TFA(1ml) 4
ERBI 2 DH, LERRERN, RbhhHERH. HHFHERKRLE
R TBEBR%, & 2 1(R),3(S)-N-A X 4-(4-(4- B X R X)X BER)-2,2-=F
E-1- R K-v9 £2H-1,4-K%-3-F BLke .

CoH2 N, O6S:Br # 947 # 3 44:C,44.10; H,4.09; N,5.41; S,12.39;
% 9 15:C,43.84; H,4.20; N,5.37; S,12.25.
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TS TRRERF X F 4
(b) 1(R),3(S)-N-#Z £ -1- 8 AK-2,2-= F £ -4-(4-(4- & X KAL) KB )-79 £ -
2H-1,4-K%-3-F BbJi o

L4 18
(2) 3(S)-N-Z %-4-(4-(R-4- 1) R) X BB A4)-2,2- = 7 £-v9 L-2H-1,4-%
%-3- 7 Bt

15 A8F6D-55K420ml T4 DMF B& T mA-FRH %
CABE(1L.74ml), KB #m= a2 K(1.52ml). 30 246, HF =& ER
H[4.2.0] T —H K (4.48mhm el BBk ¥, T SO CHAFERM 1 I KB
FEBEIES 2 1,2-238 L (0.95ml)# 20m] T4 DMF %% . &
MERE, HEERTFSOCHMSE 1 DE, KEAHH 0T, HatHx
P mA N-7 25595(1.00ml), REMA 9-% £ 7 A% £ K (2.84g), F&
BB R T-20 CHAHF 16 Do, mAF S 050g9-H X P ARELRA, BERT
OCHBH 14, RERIm RERSESE, ABHH>EH31LHRT
8 : T 4% (200mh A= 0.2N A% L4 K5 &Q00m) Y. AMERF I 0.2N #
BBk A5 KK & (150mD) A 3 K (S0ml)2%k, BARA TR RS, ZieWw
% 150g I &k ki, R4 05% L% 5 25% — 35% L8 L& . TR#&%
Bl. H& BB ok, XKD, ZXKWATEXREHKX, AR
BT AT R FFRRSE, B2 2.84g 9EHK 3(S)4-0- A7 AR
)-2,2-=F £-v9 &£-2H-1,4-K%-3-F &,

%2 %. F 0 CTH3S)4-09-5 27 /RHEH-)-22-—F £ £-2H-1,4-
R 3-F B (2.982)% 20ml — AT RERFMA O-(RTE Kk £)#
Be(2.71g), AEm A EDC(1.582). K& A B4 0 C — 25 CHIHF 16 I H,
RG> B2 1:1 L& L8 : TR (200ml)#= 0.2N pH 7 #5558 % 2 7 #%(100ml)
to AMERERKE, ZRARAHTRIIRSG. ZAA%W% 150g &K &35 %
, A 20%- 30%CBCE:TEER, 2RA_RPR:FFREESESE, &
HGgERKIS)N-BETE-XSERA)AA-9-H AP AHER )22~ F#-
v9 A.-2H-1,4-%K7%-3- 7 Bk (4.42¢).

3 F. FIO)NFERTEA-RKARBMAA4-O-H AT AZEA-)2,2-=
P k-v9 £-2H-1,4-K%-3- 7 Btk (4.33g) ¥ THF(10m)E & ¥ A = Lk
(Sml). 1DEGE, RGERER, BA%E TSgkEERL, ALELE
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YL, FE A B ERS 3S)N-BRTEAZ KR X)A-22- 27 419
£,-2H-1,4-"K%-3- 7 BLh:(2.11g).

$4%. FTOTAHL- XA (6.842)% 20ml 1,2-—RALRERTH
A 8.0ml £544%. 10 245G, BERERERARHLL 25T, L1 DK
Jo, KB EAT 40 T 3 b, REANH 25T, mAFERI(4.4ml).
BFHEERT S0 Tk 16 Do, REMA S5 22m EBERK. FS5THES A
3G, REEARAFH 25T, FRERFTHA 250ml BT, 12
WG, ABRARRE, ENLEk. BELAHEFTFHSTH I PR=R
¥ 1:%.(250ml) ¥ 5 &£ F A S0ml 1.6M K;PO, K& ik. %30 A4)E,

CREROMEHH RGBT TRASE, ANER25Sml INpH7 SR £ 5

# i Ae 10ml K%, SHFHKERSOmMl PEXER, &AM REHA
BATHRABIRBHRES, 20 EERF A 11ml 4M HCl —BE3 3
RARBEE R, RoRAPRRTEATABFSREHLE, 2 211g
4-((HR-4-R)R)XB B A L B &k

F5%. FO0THIS)N-(RTAZKARA)R-2,2-= F #-v9 £-2H-
1,4-K%-3-F Bt (2.11g) 0 = KL 7P RQOml) F & F m A N-F & Gk
(1.35ml), KGN 4-((R-4-R)R)XAABRA LB A (1.71g). HERT 0
CHIEI I, RET2CHRHF4IE., BERAHLEH 31 LRLE:
% (150ml)#= 0.5N pH 7 B £ 5 4 & (SOm) ¥ . ANER F IR A R
ok Kbk, BRBATRIRSE. ZL%H% 150 £ K EE, B 30% -
50%CB LR R PRER, 2A-RATRK:FFREFEIRES, FAAKX
& B 4k 3(S)-N-(B T & = Kt 52 &) R-4-(4-((# " -4- %) L) X Brsb 4)-2,2-=
7 & -vg £,-2H-1,4-K%-3- 7 B (2.368).

¥ 6 F. 4 3(S)-N-(RT & = %52 %) f-4-(4-((#t-4- %) £) X 5k B
%)-2,2-= F % -v9 £-2H-1,4-8%-3- 7 Bb ke (2.25g) ) 7 BE(10m1) & & F Am A
Sml10%K HCl ¥ P B &k, T25 C1 I HE, 5 &R 7 HGEOmDHF S
5 B B A&MH I Amberlite IRA-68(% 1SmDA 2 4 Z pH7.2 . LEKEH
BHRAPEASF R, REHERRHEEZS 10ml . A 20ml KT EP R
B, I kERRE, TEKERH 119 £ 6 E”K. HEAET 50ml
10% PR L8 LK R TS 0.45um ZHEZ AL Bk, Kk
FHoREEH2W0mM, RIS LB CEHABEHABRREEZS 20ml ., TE
BER BRI LT TR, F28EREK I(S)-N-ZE-4-(4-((nE-4-%) R)
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REBE£)-2,2- = F %-v9 £-2H-1,4-%K%-3- 7 BL Ik (0.97g): 1,5 149.8 C.
CisH21N305S,-0.5H,0 # 247+ 3 44:C,49.47; H,5.19; N,9.62; S,14.67;

5 W 48:C,49.49; H,5.15; N,9.37; S,14.41.
TR KR X G A4 &
(b) 3(S)-N-# £ 4-(4-((#-2- %) L) KXo £)-2,2- = F £.-v9 £-2H-1,4-K
%-3-F B
HRMS(FAB)(M+Cs) # H-fi: 556.9977; %% 4h: 556.9963 .
Ci1sH21N3058,-0.75H,0 # %47 # 3 44:C,49.47; H,5.19; N,9.62; S,14.67;

5 9] 44:C,49.22; H,4.81; N,9.57; S,14.69.

TRARSHT ER LG X4
(© 3S)N-ZR-4-4-((k-2- XA X £)-2,2- = F £-v9 £-2H-
1,4-K%-3- 7 8Lk

% 19
(a) 1(S),3(S)-N-# % -4-(4-(wR-4-2) R) X #hBE £)-2,2- — P X -1- A AW &
-2H-1,4-K%-3- F B A 1(R),3(S)-N-72 X -4-(4-((#"Z-4- %) ) X 5 8 % )-
2,2-= F £ -1- KA v £-2H-1,4-"K%-3- 7 Bt b

F-10 T4 3(S)-N-7 £ -4-(4-(H"T-4- %) R) X 5B £)-22-— 7 £-m9 &
-2H-1,4-%%5-3- 7 Bt 5:(0.423g, 1.00mmol)# 30ml 5:1 — K FH: FEEZ
PR 2 DH RN 0.15g0.85mmol)Fl Rt X P& . #ERM 60ml ¥ 5
8, KD 10ml 544 Amberlite TRA-68 # 5 XAtk & & 4 | X
PE., ERKE, BAHAFEE, M 6% - RWTEH_IATRERE
Wi . & & P 0 2 1(S),3(S)-N-F & -4-(4-(( R -4- 2 ) ) K 5 B4 )-2,2- = F
E-1- A K v £-2H-1,4-K%-3-F BLB(200me): "4 NMR (300
MHz, DMSO-dg): 5 10.92 (s, 1H), 9.04 (s, 1H), 8.57 (m, 2H), 7.90 (d, J = 8.5

Hz, 2H), 7.39 (d, J = 8.5 Hz, 2H), 7.12 (d, J = 4.5 Hz, 2H), 4.39 (s, 1H), 4.33-

4.20 (m, 1H), 3.94-3.86 (m, 1H), 3.21-3.10 (m, 1H), 3.02 (d, J=15Hz, 1H),
1.42 (s, 3H), 1.25 (s, 3H);

C1sH2:N;306S,-0.15H,0,0.1EtOAc # 247
i #45:C,49.00; H,4.94; N,9.32; S,14.22;
5 3 44: C,48.99; H,4.97; N,9.27; S,14.32.
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BT ARBEA S 1(R),3(S)-N-2 % 4-(4-(H"R-4-%) L) KB £)-2,2-= F
E-1- A AW 4.-2H-1,4-K%-3- 7 8Lk (50mg):

"H NMR (300 MHz, DMSO-dg): 3 10.98 (s, 1H), 9.20 (s,
1H), 8.58 (d, J = 6 Hz, 2H), 7.89 (d, J = 9 Hz, 2H), 7.40 (d, J = 9 Hz, 2H), 7.12
(d, J = 6 Hz, 2H), 4.40 (s, 1H), 4.10-3.90 (m, 2H), 3.45-3.35 (m, 1H), 2.70-2.50
(m,1H),1.27(s,3H),1.25(s,3H); LSIMs:m/e CisHyN3O4Sy+H" 2 & 15 =440;
m/e M Z 4=440 .
C1sH21N306S;-0.2H,0,0.3EtOA ¢ # 247
# H 15:C,49.11; H,5.11; N,8.95; S,13.66;
%R 44:C,49.21; H,4.98; N,8.99; S,13.60.
FTHAEHTERAEMF XH 4
(b) 1(R),3(S)-N-Z £ -4-(4-4-[EX R B) KB £)-22-— P R-1-AK - &
2H-1,4-%%-3-F Bk .
mp145-147 C,
C19oH2:CIN,06S;*0.8H,0 # 247
i 3 15:C,48.3; H,4.48; N,5.93; S,13.55; C1,7.41;
% #) 5:C,46.96; H,4.69; N,5.64; S,13.01; C1,7.30.
F364 20
3(S)-4-(4-(4-(*k "h-3- ) X K ) XA BE A -N-7# & -vg £-2H-1,4-K75-3-F 8%
J:

# 1 F. £ D-# 8 (0.75g, Smmol)# 10ml T} DMF # &% F
A 0.87ml = F A LA K (Smmol), KEMmA 0.75ml(6mmol)= F s it %
o 20 245, ¥ 1,8-= & MIK[5.4.0] T —#-7-%(2.24ml, 15mmol)#n
HEpHRErty, tHERERMEBH kBT y, RETSOCH 1K
# e 21 B 45 0.50m1(5.8mmol)1,2- =& Lk & 10mI DMF ¥ #%5#% F . H
A 30 940G, HiEkAHE 0T, FmA 0.55mI(Smmol)N-F £75
wh, REM 15 24 4-(4-38 X R A )X B BL5(1.94g, 5.5mmol)# Sml
DMF & #%. ZBABEO CRH 2N, RERABRKAHNER, AIH DMK
o, A 0.3g4-(4- R XA R)EBBER. Hid 15 9406, AN K H K2
02N B AAKERA 111 LELE:.CEY. KERA 1 LB LR OEXR
BER, EHGANER 02N AR AU KERF LKL, 2REATE
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HRE AR BEKEE, A-_ATH - 8% TH-_KPRFEARK, &
SRPRARTETRB T RHELE, 72 BKE KRR 3(9)-4-(4-(d-£ %
AR R BB K v £-2H-1,4-K%-3-F %(0.84g,37%): 'y R

(CDCl3): & 7.70 (d, 2H, J=9.19 Hz), 7.50 (d, 2H, J=8.82 Hz), 7.01 (d, 2H,

J=8.83 Hz), 6.94 (d, 2H, J=8.82 Hz), 4.50 (s, 1H), 4.01 (d, 1H, J=13.24 Hz),

3.7-3.6 (m, 1H), 3.2-3.1 (m ,1H), 2.42 (d, 1H, J=13.98 Hz), 1.61 (s, 3H), 1.39

(s, 3H)

F 2 ¥. % 0.45g(1.0mmol)3(S)-4-(4-(4-3& ¥ £ 2) X858t & -w £-2H-
1,4-K%-3- 7 B = 0.11g(1.0mmol)3-* " M & (H it 5 & &, 1984, 49,
5237-5243) £ 2ml X. 2mI2M & B KER A 1.5ml CE ¥ GRS % M &
LA AR 15 4% L /A, REMA 115mg(0.1mmol) (= X B )4 i+ ik %
SHAEBOCThHE6 X, AHHNERE, WEaRSHHEILE LR pH4
MBS EEF R, KERCBRLEERBR, SHGANERLEKRE
%, BABRATRARE. BLHhBaKEZERL, A_E7E-5%T7H
0 = AT B R AR, BB EEER 3(S)4-(4-(4-(kh-3-K) X
RE) X RBE & v £,-2H-1,4-K%-3- 7 8 (0.317g, 67%):FAB"MS(M+Cs")
#+ H 15=606.0021 . L EA: 1606.0036 .

H NMR (CDCI3) 6 7.72-7.43 (m, 6H),
7.04'(d, 2H, J=8.46 Hz), 7.00 (d, 2H, J=8.82 Hz), 6.67 (s, 1H), 4.51 (s, 1H),
4.1-3.9 (bm, 1H), 3.7-3.6 (bm, 1H), 3.2-3.1 (bm, 1H), 2.42 (bd, 1H, J=12.87
Hz), 1.61 (s, 3H), 1.38 (s, 3H)

# 3 F. 42 3(S)4-(4-(4-(k h-3-B) K A R ) XA gk K -v9 £-2H-1,4-K%
-3-F %(293mg, 0.62mmol)#+ O-(AR T & = X & % %) # k& (0.22g, 0.8mmol)
# Sml = & 7 K& & ¥ mA EDC(132mg, 0.69mmol). F 25 C 18 5,
FHERL BRI INAEAARERF —ETET. KEAZKFRER
BE, SHFOAMERERRE, 2ABRATRIRSE. B4 %B2aKE
EA, AR TPR- 5% PEHEY-ATRERNFEALK, 52 3(S)-N-(&
TR ARG R ) AA4-E-E-(5H-3-2) XA A)RatBt £ -w9 £2H-1,4-%
%-3- 7 Bbh: (40mg, 8%): FAB'MS(M+Cs")# i+ H- 15=859.1308, M, 82 44 :
859.1274 .
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1HNMR (dg-DMSO0): 0 10.81 (s, 1H),
8.17 (s, 1H), 7.74 (s, 1H), 7.67-7.61 (m, 8H), 7.45-7.30 (m, 6H), 7.10 (d, 2H,
J=8.83 Hz), 7.00 (d, 2H, J=8.46 Hz), 6.94 (s, 1H), 4.06 (s, 1H), 3.95-3.89 (bm,
1H), 3.77-3.73 (bm, 1H), 2.87-2.78 (bm, 1H), 1.28 (s, 3H), 0.99 (s, 9H), 0.61
(s, 3H) ‘ )
$4F. 4£25C#H3(S)-N-(BT# = KRR E)A-4-(4-(4-(%H-3-%)
¥ £ ) KB BE X -v9 £ -2H-1,4-%%-3- F 8o (35mg)#5 2ml THF & ik ¥ Ae
A 0.060ml2M w0 T & £ 444 THF &#k. 30 245, ¥ERosEH IM
pH7 BB EGEhf LHLET. KEALRLBER—K, &F0AMN
EB & Kbk, BABATRARS. RLhRTRMH, SREENHF
B4k, 528 3(S)-d-(4-(4-(k W-3-%) K & )R BRsL £ -N-72 &-w9 4,-2H-1,4-
vk 3-F Bk (22mg).
1H NMR (CDC|3): 0 9.69 (bs, 1H), 7.24 (d, 2H, J=8.82
Hz), 7.51 (d, 2H, J=8.46 Hz), 7.05 (t, 4H, J=9.37 Hz), 6.69 (s, 1H), 4.57 (s,
1H), 4.02 (d, 1H, J=12.5 Hz), 3.28-3.12 (m, 2H), 2.50 (d, 1H, J=12.87 Hz),
1.81 (s, 3H), 1.31 (s, 3H).

a4 21

%1%, H2RS)-(RT AHEA)RK-33-= F %-4-K 8 (3.6g, ISmmol)
o £ KB B A5 (3.78g, 45mmol) & 25ml DMF & 63 53 i% & 4o F & ok 7
$(1.03ml, 17mmol). # i it 4 % & £RHH 27 P H, KEHAK100m)
oo ERAHM 21 LR R TRFERGxS0ml), 4 HANER S%R
KA BRER. Kihig LA KREREE, REMELRLE. AN
BB i TRARSE, B8 2RS)-ETAEL)RA3I-~TFTE4-KB
V 8 (3.37g, 87%), & XRKBWAE /L TR,

£ 2 %. F 0 CHUARS)-BTRAER)AL-33I-—FRAAXKETE
(4.97g, 19.3mmol)# S0ml = K 7K H & ¥ MA 165ml = A LK. 2 /DK
B, RBHEER, ZAHET 100ml —A PRI AEFEZRILARER
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(S0ml)#ik. AMEZABRHTRF RS, F2 2RS)-A£-3,3-=F %-4-
KB T B (2.302), % 2% F Soml = £ F %442 0 C A = CE:(8.1ml,
58mmol), KEMmA 4-(4- ¥ & E2) X BER(6.71g, 21.3mmol). # & & B
RAMBREBTRFEF I8 D, REAIN LEKR12Sml)%E%, ZABRH
TFRAKGE. BREHBAREERL, A 220% LR LEHTRERER,
75 4.41g(61%)8 E B4 2R/S)-[4-G-A X RR)X BB A|AX-33-=F
*-4-RB TP,
CpH2FNOsS # 2473 #45:  C,58.96; H,5.44; N,3.44; S,7.87;
LR C,59.01; H,5.47; N,3.50; S,7.95.

E3F. H2RNS)4-U-AREARR)XBGBA|A X33 F R4 RET
8 (4.31g, 10.6mmol)#= 2 & 47(3.65g, 26.4mmol) £ 25ml DMF ¥} &34 4%
F 65 CH A, REMmECKRCE. 16 IHE, mAF I 1.82g
BB A41ml R LB R, TS TEINHE, MAGCOMI BLELR
FFHREHF 4 1. AHHEERE, A7 £)RIEN, B rE
LB LEBARY, AMERNKFLKEE, Z2ARBTRARS. b
WBHEREE, A 10%- 20 LB CHHACRERBAERK, 73
4.05g(78%)2(R/S)-[4-(4- R X A B )X BB A [(LAEX) 7 X/ £.3,3-=
PR4- KB T,
CosHsFNO-S #5247+ 4. C,58.42; H,5.72; N,2.84; S,6.50;

LR C,58.34; H,5.75; N,2.90; S,6.40.

FA4F. H2RS)-[4-G-AFX AR XABA(CAE LT XK %-3,3-
—Z ¥ R-4-X % ¥ &(3.52g, 7.13mmol) & 40ml 2:2:3 W RALE: Tl KGR
4% F A 0.037g(0.18mmol) = F AL 47 — K4 4 F= 7.78g(36.4mmol) i At 1L
H. WERAHETRE AR 2200, REMR 150ml KFF54 0 L7
REBxS0m)FER, & HGANELRABATRARSE. BB A KRE#
AL, B 1l CHBEULE:ORE-CLBLEHALER, FRAGERAAL
2R/S)-[4-(4- A X RR)EBBA|(CABE D) PAIAAII- P A 4T =
B, 1-78(2.27g, 62%).

$5%. F 80 CH2RS)-[4-4-A X A X)) XBRBA(CAEL)T X
AX33- =7 E4T -8 7 &(Q2.00g 3.91mmol) & = L k& (0.6ml,
4.30mmol) £ S0ml £ 6% & F A & A4 = X X558 (0.93ml, 4.3mmol).
4 DB G, A ¥ BE(1.62ml, 15.6mmol). & 20 DEE, WRAEAFHER

»
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FORENCELES 10%HEERERT. AMEREFZERLMARER
ik, BREHTFRIFKSE. T0284. 70 CT £ kugelrohr £ %L
F¥BE, RABBHEKREERL, P30%LELHTEERER, F5L
& HR 2R/S)-[4-4-AR X A X)) KB A(CAEL) T R|AXI-(F LA
BE)RAX3-FLATH T ®(1.81g, 75%).
CaoH33FN,0,S #5 247 # 4. C,58.34; H,5.55; N,4.54; S,5.19;
S fi: C,58.50; H,5.43; N,4.60; S,5.16.
¥ 7 ¥, K 2RS)M4-4-ARXAR)KBFBA|(CAREL) P AR L3
(FABR2)R X 3-FTATH 75(1.89, 3.06mmol) %5 S0ml LER X & FE &R
A—AXAEAALTZ0.19g10% %&£ &4 1 D8, dERLEALN, K%
Bk, AeMy 50ml Bk ey CRAAH, JHiLiER 2 1.07g(80%)E 6 & B
K 2R/S)-[4-(4- R X R A)KBEBER]-33-2 F A-S5-ARRE2-TRTE.
CroH2 FN,O6S # 247+ 348 C,55.04; H,4.85; N,6.42; S,7.35;
Lalfh: C,55.15; H,4.95; N,6.33; S,7.20.
¥ 8 ¥. % 2RS)1-[4-B-REXAR)XBBA]-33- T A S AK%E
-2-F % 7 % (0.20g, 0.46mmol)#+ 0.123g(0.92mmol) 8 4. 2 A 8.8ml # £
65 2,6-= F X ab R ¥ #35& F 120 Thedh, F 120 Tk 1.25 DEfE, m
A% S 0.123g L. Bt 3 DG, BRmASRAE0.123g) 5 ¥ R B4
BHEE2 PN, AHHEEE, BARBMAKRTSM)T A 3 x 40ml &
BUBFR(ALE2,6-— 7 AR). REBRILKE, BRLBELBFERQ x
S50ml). &FHANEZLRBATER, ARERLE, TEARE. KK
%R LEEGm)A LRI H . SEKERK, FRACEBRRE, F3
121mg(62%)42 & & B 4k 2(R/S)-1-[4-(4- A X R A )X kB2 )-3,3- = F £-5-
ARKKE-2-F B
C1oH19FN,O6S # 247 H4h:  C,54.02; H,4.53; N,6.63; S,7.59;
FR 4 C,54.13; H,4.59; N,6.54; S,7.47.
¥9%. F25 CABRHES 2R/S)-1-[4--AXAL)XRBEL]-33-—F
* .5 8 K %% -2-F &% (50mg, 0.12mmol)#= N- 7 % % 9k (0.10ml) &
DMF(0.5ml) ¥ # & & ¥ m X 92mg(0.18g)PyBOP , K E M A
33mg(0.47mmol)Z e & B &, 22.5 IHE, FRAEKHSRIA LK LEF
10%# 8 8KEAT, AMERK. Biss AHKER. K3k Kbk,
ANELRBARTRAKSE, ZAHAET 20ml CBFH40KRE, §2
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0.23g & & B4 (2 TLC W2 A &R). K EEwl, B 05%LHH

LB UBERLK, 75 7.1mg 2(R/S)-1-[4-(4- & X & %)X ahst £1-3,3-=

P A-N-Z & -5 8K %%E-2-FBLke: ‘

FAB HRMS CoHy FN;OsS(M+H) # # 314 : 4381135 . E M 4h:

438.1145 .

C1oH20N;06SF-0.25H,0 # 547 i H4: C,51.63; H,4.68; N,9.51; S,7.26;
ZaME:  C,51.58; H,4.70; N,9.42; S,7.17.

534 22

2(R/S)-3-LBE & -1-4-(4- A X A ) XA B X -N-Z &% L F2-2-FBLEK

¥1%.F-10 CAHHH 1,3-— £ A A K£(6.7ml)#5 100ml =& 7%
R 2 DEERmA 4-4-R X R E)KBEBER(5.7g, 20mmol)#) S0ml
—RTRER. PR EERERL B 15 24, RESERANCK LS
FRF, HBRAARA_KTREEFEY, 2FAMNE, RKERA-AT
RER, 4FGHMER 05N AR LA LERER, NEKLAHKFKRA
EpHS AR FRFRZKGx100ml). 4 HOHNELREHTRF
KA H % 50ml . mATEMRILE, LERKELR, &2 6EHF4%K N-3-
£ A HE)4-(4-F K LA X AEBEE(4.27g): mpl84 T (3 4),237 T(&4L)

TH NMR (300 MHz, DMSO-d,): 6 7.84 (d, J = 3 Hz,
2H), 7.38-7.21 (m, 4H), 7.12 (d, J = 9 Hz, 2H), 3.6-3.2 (br s, 3H), 2.80 (dd, J =
7,7 Hz, 2H), 2.77 (dd, J = 7, 7 Hz, 2H), 1.72-1.60 (m, 2H).

F2¥. EN-G-ALHA)4-4-R X A £) X588 (3.24g, 10mmol) ¥y
100ml — £ FPEFERFPMA 2.26ml 50% BB LEH T XKk, 2 DK
J, WmA10g3A 9 F 5. 18 DB, 2RMAF I 220ml LEB LS
FREATLC EMAB#4E. 4 P0G, FRAHIELH R L Celite 545,
HRGRKR., RhWBakEEhi, AR 221 TR —APR:CHT
WM, RER 13 LB LR —ATREK, &2 1.2g RE&% (2 TLC
MABMANASY), S WEE TR,

$3%. AWNAAH11g)% 25ml — AP RER T MA 0.67ml 4M &
Be —ERER., AFR 1 DHE, AR RAHE-20 C, MATBKK
(0.19ml), AKJEMmA N-7 £595(0.89ml). F-20 C#HE 2 I, FFER
HEISINE, BARUPBIARFLELE Y. ANEZREH TS
R, ZpHBeELt, B 0% ABOEERERK, BREEAEKSYD
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2(R/S)-3- LA A -1-4-(4- R X A R) KB & -7 &, £%K-2-F & L% (0.24g):
CH2 FN,OS(M+H) % LSI MS m/e i RIfh: 451; S#4: 451.
F 4 ¥, 2R/S)-3-TLBA-1-4-(4-REA X)X BE A< R ER-2-F
B O 8 (0.225g)# #Z K (0.10ml 50% K &%) A Sml CE P #5%5% F 25 CH
FH 1818, RETSSCHIE 24 1o, BAEERREHJITEE, B4
M A0% LB LEH /P REREK, REM 54:40:5:1 —RFPHK:C# T
B:FPE:LBER, 2A-AFPR/FFRYRSEE, 2 3ITmg(17%)8 &
kK 2R/S)3- LB A-1-4-(4-A X K A) AL EN-B -5 R ER2-7
Bole: X% 79 C;
'H NMR (300 MHz, DMSO-d;) 3 11.0
(brs, 1H), 9.05 (br s, 1H), 7.79 (d, J = 9 Hz, 2H), 7.39-7.30 (m, 2H), 7.28-7.21
(m, 2H), 7.12 (d, J = 9 Hz, 2H), 8.77 (s, 1H), 3.73 (d, J = 14.5 Hz, 1H), 3.58

(d,J=13Hz,1H),3.33-3.13(m,2H),1.93(s,3H),1.44-1.35(m,1H),1.17-
1.07(m, 1H); HRMS(FAB)(+Cs)+ 2 # 4£:570.0111, 5 #) 14:570.0122.
C1oH20FN;06S-0.1CH,C1,:0.25 5% ¥ £

¥ C,52.05 H,4.97; N,9.06; S,6.91;

ER4A: C,52.03; H,5.00; N,9.05; S,6.85.
CnH3N,06SF/*-0.4H,0,0.3 5,01 7 %

®ifA: C,52.72; H,5.01; N,9.09; S,6.93;

LR C,52.75; H,4.96; N,9.03; S,6.78.

TaEBETALNHRREZAALO WO LN FEBEE,

A2 B ERE
B A
# A FEBS, vol. 296(3), p.263(1992) ¥ # £ ¢ £ R e # # % £ = 4 0¥
EHRRFHERNRERAREOHRENR, EXRIALIABRAE, MCA
BRA e FH %, H%A MCA Rl 2REHASD 24 HEXLRE
Re RREEEZOETGly-Leu @AM ERSD, LM FEREHBHEX,
A MCA * B #3% % X% X8 &,
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NO,
T-PREELE- 4L CBE-B-F-H-F-3-Q4-—MEX )23~/ %
A 8L E-B -4 -NH,

MCA #-# F 37 C £4 50 mM Tricine(pH 7.5). 10 mM CaCl,. 200
mM NaCl # 1% DMSO &+ ¥, ke T A A& A O BRE T f7:
1.4nM FE XA %. 0.063 nM matrilysin # 0.030 nM ¥ k5 A . & 1.6ml
HERRY MCA R%WKEH 10 X 20 pM . % £&¥EM Perkin-Elmer
LS-5B # LS-5B %# &£ 2 At AX gz = 328 nm A 4= 393 nm K E., %
Lot 5 IBM MM EZ LA E,

TR E 9

MCAKABEERLEZOBEN K, L5, BICEINEHTY
ERE . B, W E AR KK pn) AR H G BE AL AIHEALT,
KignZ2 2 EF T Ki, BH[S|<<Kn. AMZE Kizm, WFRAGEKERER
BREEL, RMZRBANRKEFLEATLAGRERE, AXSHHAT,
HEAREANNTALRER FEGBKAER. FFREAHMN, 25Kk
£ 45 24 BB R B L, AL, s AT BRAZEBL R
AL OE KU BN —RBRABR T AT . ZEEHASMSENSF
HRERE, HRERFMAB IR S 85855 F 438 ) Michaelis
FAE, SV HEELELSHF AN, I HHBERAFERFT LD
Morrison % % % & % # (% L Biochem. Biophys. Acta, vol. 185, pp.269-
286(1969)#14, A % K; s

TR 1EATLERBL R,
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g R

AWtk BDFy R 38 i £4H3 A & Lewis FB(NIH) M /8 % 3 540
KFME. aMBARGZEMMERS, HUBIXRAMNZ. AFRN
FATHBOKAFTLALAMNRANBEK. ; AXRBSRNWESHEE
22 X)Wt ki, B3 R4 BB & i BRI S 45 o« ARPE 45 HUE 24
PE(F 1 R)FHELHE 21 X, FAEHEAXRRRRLA%. XA
ANOVA 58 BHhH B R AN BARAHNBHSK, RER F &tk
BEHE. Blde, AABEA S ST E3 4L 2] 1000 mm® B3 & &R 05 3% G Ao
0 2 T 5 B4R 05 B BT 72 8 45 B (p<0.05) 7 F, 50 mg/kg # & # LEH 9(a)
B TFEEGHF EREBP002BEKFS. A LHHHA 50
mgkg MEAF 1 X -21 KB ABMBARA. X T L2 HF.

k2
5 345 5 i R R P Y% 37 ) - bt 5 3% £
5(a) 2.0 X 13.6%
8(a) 0.1 £ 7.5%
7(a) 0.0 X 16.1%
9(a) 7.2 X(p<0.025) 77.6%(p<0.05)

£ 5% XER

FEH20 mg IRAALENGF AR FEALEESINBGRRTINRL
ok LA Lewis KAMET. HABF 9 XRFHLH5H4%—
BEKESRRT. BEFThAL, REARIAZEZENRABRLSE. B4
SHAETHUTFTERSTALEK, AEZEARX. £X P L3 HwF.

£3
5749 A A& TEHRE RE R
(ng/kg/X) Yo 4 S
3(a) 25 97.5 n.d.
2(b) 25 81.1 n.d.
5(a) 10 59.6 72.5
7(a) 10 77.4 86.7

A B p<0.01; nd.=KWE,
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