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) BAREL R ERAR K C,-Co M 2
(4B AR B R BUAR B Co-ColR 2
10 (B AR B R BRI S,
(6)E AR BRI JL IR 2,
(NBAREUR R R R 5 5,
B)F EEAHIC,-Celt ZE,
(N ZIFEEUAR IC,-Celi
15 (10)Z& 75 ZEUAREIC,-Coi 2 -
qQR0-201 B 5 . |
14. WRFER 1 FrRpLEY, HEX R XII.

O A (|>H l}z
we L

)\/N N<

R

SA RSt

Ry
XIII

20 RETRRHE, ¥ ETEZHE. BRENANS, R+ RPEAT

A
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(DH,
QBRI AR BAHIC,-Cehi 2,
B)FEBMARHIC,-Celt 2,
(HFFERRMC,-Cobt 2,
5 (5)7 75 EHAHIC,-Celi
A & H 5~CH(CH;)OH-;
Ry 2 H SERBEREARE Cpebid;
Ri%E B T4:
(1H,
10 QBB R B IC,-Cele 2,
GYBARBRERARKI TS,
DHBEARBRBARKFIFE,
(S)EAR B R EAR K 74 5 5,
(6)75 EBMMRMC,-Cehr 2,
15 (NZEHERAMIC-Coi ZE,
(8)Z& 5 EBMAHIC-Celi 2,
RR' AR EENFENNERETF—EERRABARRREEH 3-101MF R
FHIZFE, HPRFERN 124K EFEEN, OFMS.
w.Mﬁﬂ%ilﬁﬁmwé%,%Fﬁﬁxw=

20 R,k O
XIV
BHEARWE, HELUEZME. BREMNES, X+, DG-YE
BEE—i, BET4:
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Hd, R¥EBTF4HA: —CH;, -C,Hs, -CH,0H, -OH, ~OCH3, -OC,Hs, ~OCF;,
~CN, -NO,, -CO,H, -CO,CH;, -CONH,, -NH,, -F, —Cl, -Br, -CF3, -N(CHj3),,

~-NHSO,CH;, 1 -NHCOCH;;

R% B T4
(DH,

Q)RR BARHC,-Cehi
)FEEHIC,-Celi
(DHFFEERIC,-Cohi e,
(5)Z 5 BIARIIC,-Coki 2

16. ARIER 1 rik &, HERHN XV:

0
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Hep, REBT4A: -CH;, ~C,Hs, -CH,OH, -OH, ~OCH3;, ~OC,Hs, “OCF3,
—CN, -NO,, <CO,H, -CO,CH;, -CONH,, -NH,, -F, —Cl, -Br, -CF3, -N(CH3) ,

-NHSO,CH;, 1 -NHCOCH;.

17. WBRIER 1 Frd ey, HERXA XVI:
0

H
/G\ /U\
DY lTI/\]’N‘OH
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xF//‘r VQ& erﬂ Jﬁi
oo SO

K, R #HTHA: —CH,, —-C,Hs, -CH,OH, ~OH, —OCH3, -OC,Hs, ~OCF;,
—CN, -NO,, -CO,H, -CO,CH;, -CONH,, -NH,, -F, -Cl, -Br, —-CF;, -N(CH,) o,
-NHSO,CH;, 1 ~-NHCOCHS3;
RJERH T4A:
5 (DH,
QYEBARE R B A KC-Colt 2,
Q)FEBMRMC-Cehi
(DFRFEEAMC,-Cohi 2,
(5)FRFH EEARKIC,-Cehi 2 .
10 18. WACRIE R 1 fidfib&y, HiBxXA XVI:

0
N
D-G-Y—( j)J\NH—-OH
0

XVII
NETAREE, HELATEZHE. BREMNOY, P, D-G-YEELE
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K, RiEHF4A: -CH;, -C,Hs, -CH,0H, -OH, —OCHj, ~OC,Hs, ~OCF;,

-CN, -NO,, -CO,H, —-CO,CH3, -CONH,,
-NHSO,CH;, 1 -NHCOCHj;

-NH,, -F, -Cl, -Br, —-CF3, -N(CH3) 5,
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19. —FHPAEY, HESTREXR 1-18 FE— TR L&Y —Fi
2% FEZHIRER.
20. —MEYAEY, HESHREX 1-18 BE—TFRHLAEY, —F
BRI LS MBI,
5 21, —MIRITRARITT L, REEMNTRERTHRAL TERBIAIE
X 1-18 AE—TETR I &Y.
22. —MIRITRAR G, REENTRERTHRAS TERENRAE
K 1-18 ME—BFAMLEDHNERENE L.
23, —FIRT BRI T, HEENTFEERTHRASL TRERENNAE
10 K 1-18 KE—TRFTIR KL G
24, —FRIT BRI, KAEN TEERTORAL THRENNAE
K 1-18 KME—TFTR ML S BB E 7.
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JLEH

R
FR|A-BERTHRTEZKRASAEI ERNERR. EEEH, RXHR
5 KHEHRTELMHEUDP-3-0-(R-3-F2 5 R Mt 2 )-N- £ B 2 5 (% )58 ik Fid £ B &
B (LpxO)FERGIT E 2 KA Y., 25 HRME T LpxCH/N > FHEIF, 8
FHRAMFAKOAYETHNAFTREYR T RTTRAN T ERNGH &R AEY
BT MBI T E. ARAMHER TS HeHRER-BATRITE
= RHMERERIREA .
10
EHAR
ELERLAFESD, HERAERSEHXHTERRRRNE LR
RAREEEK. STERFERANHAE AL AER. EXESEREN
HE2EAMERBES, F50%-60% MM EMAEMAEHEKSIERN. K
15 FMHSRERENT SERBRHAXMNERR., HTRAER. £XEH, E
PR RPOANERRIFEEFEKRTT7, 00058 MEELS0ZEN100ZSHIE R
EEZRAEEY AT, BEEMHRMEREARE FEBEKRGERER)RENS
BRI B EKE (Staphylococcus aureus) , B - Py B IR -HT 1tk i1 70 5 25 - BT #6048 XL
BB (pneumococci) , MAHBRIMMMBHIEIRE (enterococci) . HE2ZKH
20 MMM ERRFSEER X T EH KE Klebsiella pneumoniae), KT &
(Escherichia coli)- &F 5 # B ( Proteus mirabilis) ¥ {31 f B - P BE R B (ESBLs)-
AT (Enterobacter) #%h 1 35 FC 4748 B AT & (Citrobacter freundi)™ 9 & 7K
B 5 = A 3K 1B & (AmpC) B - 14 Bk ik B8 31 M A0 7F 4% Bk #F 8 (Pseudomonas
aeruginosa). BT B (Acinetobacter). &% Z ¥ ¥ 55 ¥ i % (Stenotrophomonas
25 maltophilia) P M E B M L HHLEEE. (Jones RN 2001 Chest 119(kh %),
3978-404S: FEEFRKEFMTMIAR: AL ELEFHER. )
NEGHENNEBERESIN ZHNEAE RN AREROELEEST
BT . 45 T %o 550 P i B 1 B SR BRFT B (Pseudomonas aeruginosa)4y B4 JLF %t
A MBS A P25 (Sahm DF % A 2001 WEFIFILZIEITF 45 267-274:
30 FEHAEEYASINETHURNE FEMMMELRAEAHENREERY
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AU V& PB4 )

EUEREFMONER, AERETFORENENNER. EHA T+,
RANERAZ N FERFERFRARENEZRPAEAFNAYZ—BIF,
EXRAMAEHBEEHELRASAEN TREMNEANUEBTAHNE

5 FERRHETM. BEAFNRAFENRELSKFEERFEETIONKX TKE
¥ B (Escherichia coli) @ H i, REEMMEZRKAXMNAFEEE. £2K
RA ¥ 40 B8 00 1 BEE VR A IR B R T 1 OX AN BB ki, RAE
MABERBEERS T FKERNBBERNEZE DT RYOERINEREG T F
FERARNEENY B. ERFEFZRAGAFTRFREMNET —MLE. RIEN

10 BIRRUPBABWMUERE, ANFAIE NERYE, BT FEE=KHAXAEHR
FREFHENE _EREA. SENHOREKEFEEEEZRTHERGZRT
REHR, EMNTUSFREMBOIEFRER=EHRAKFERTE.
(Nikaido H 1998 GRS 27(*h 7 1), S32-41: EXKPAUEABMURS
HOMEAEE. )

15 EHELE REHENEAPEREANBERELEN. BEMALEYEREE
WifgEtE. B5Y. KMEBERAYFCRB NS EREHIENE, R m%E
EMERUZELEY. —BAFREERRIFATHHELEHENRE, B
AUHEZE—RINGRUDRECBRANLEYRATH - PHRRFAR. — 1 E
FENEREREEXHFNER, I EXEENARELAWEYEAROER

20 EREBRYTIEE.

ATEHERHTE=ZKRASTAENMEEERLR, BN TECEKRAE
(Pseudomonas aeruginosa)mﬁfﬁﬁ‘ﬁmﬂ EEWEEOFR LT R, %
ERLEZFFHIxC, BRGERT ZB-3-0-R3-BREZBHE)N-ZBEH
(%) Z BEE BE(LpxC). XN BRERBRANE —NEHNSE, BRA

25 REZENERES. ERAFEZRPEHENLERS. ALERATHE
TEARBRES AR AT HRAHENTER, LpxCHH K R L 530
IR Z PR M I LpxCHIBE IS, M EELJISM PR EXL KIAHEH A A
WAL BITRLIETIMNEH 2 T £ 248 KR B

MRARARBELEET —LHENEBEENNERERAEYESHRKLEY.

30 Patchett®¥ AIWO097/421794 % T BRI T KL &Y

33



200480005935. 3 oM P ZE3/305m

ZUEYX TRERE = KA%EYREE, 5100 XA H (Escherichia
coli), BRNFHMME%X LTEEMNELRAMHEEENE, FIWEKTE
(Pseudomonas aeruginosa). ERFIAAREERM NN FHEERZ FEENE

5 ZRHABERAEENEZERRBREEIN TR & (Pseudomonas
aeruginosa)LpxCHIZ K MFIRE HE, MHETELZHMEER B R AREB T INE
AREXEEMNHEE.

Jackman® A 7EJ.Biol.Chem.(275%, 4H14H, 2000, 11002-110097) it
RTHRACEZRKAMENA R TEDERMIEFAH T —AFHEER

10 ¥RIFEEELpxCRIFFIF . WyckoffE AEMAEY#F (64, 45, WA, 1998,
154-159T)F T8 T EE IR RAE Y & R P LpxCHERAMEE RN FHER.
WyckoffFE A8 T — MBI A A KW EMIK R EER . RN, WyckoffF A
WAF T AR MERZBEBMHFEANTERENOGE, EXNMEEE
EELM T,

15 Rk, xfFRAAEEZ KA EIEFE HERLpxCHIEIR, FF7EE T
BRKOFE. Bit, ARENBHEREMEDRZRLEDRNAEYHTH
EVMEAMEEREMEE LKA ERENSY.

H BB TF-20014F 12 5 20 H #9 H AR 2 42001/0053555 [t 2 H & F (£ E & ) &
EF515 4008/958, 638), XfMT1998%F5H7H HARAIWO 98/18754, AFT

20 —AEHREREBEAANSREABNFNNER. RERER. RBERENRE
BERLEYHIHEEE. £EERG6, 281, 245, XM EEEH]08/958,638FH
LSy, K —HMEILLH T HAIKE H2001/00535558) 3% E & F) FE B 3T B A
WO 98/18754 A KA S FESR K —FREIAEYIMNHB F BEE FIEAR
Mo M ERAFERHRYHRMERF1999%11 B LIHKIWO 99/57097, ,

25 AATEHHEERBEREUEYENEE. HIR F20004108 19H #
WOO00/61134(R THRELEYMHEARBAFRAA), AFT FTAERKKEY:
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ZALEME SRR REN, FEAAZDTLS N THE L KT B
HRAEEREEE.
5 EETFTHEEAYERGGERAT, R TI199F8H12HH
W099/39704, AFF T THEXMED:

OH Ry
”T'I"w/k“/"

o R o}
ZHEYRNTFELRASEMNEL KHEEHSHOIRER.

10 Bif, De Novo#l| 255 B2 T AR F20025E6 A27HBIWO 02/500819 2
FTRETEHARERXNHEFRNRERESI DA

R4 R3

Rq Ta I
N Ry "~
V4
T SN
R, o R;

BB AR 8 T YUH R M D A R T B B R R 0
FRA .

N

15
RYBE
FRARBFRLEY, BIEFTRLS DAY E 7 MM H UDP-3-0-(R-3-
RERZBE)-N-Z B2 H (%) FE IR 2 BE M (LpxC)R T IE MR IT 2 = K #
HEBRHITIE
20 E-MELHEHARD, FRARUENINLEY:
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A

R3
Y___B. Q
N T c R NK(CHz)n/
R,

I
REARME, G2 EWESHG. BAENNNY, XF, ERAFERN
ik B T4A:
5 (1)H,
Q)ERER B C-Cebi 2
BB BUCR BRI C,-Co BRI 2
(HERBR BRI C,-Coll 2,
)R ABUR BB 5 %,
10 (6) B BUR B B IR 2,
(NEARBCREAR R E
LENFERRER T4H.:
(1) EARBKREARKC,-CeliZE,
(2)  —(NH)o.,—(CH,)-NR*"~ (CH,),~»
15 (3) —(NH)o.~CR'Y, RZY)-NR*-CR'™, R™)-,
(4> —CcR"™, R™-0-CR'™, R™M)-,
(5)  —(CHy)-NR’*~CR'", R*)-CONH—~(CHy)—,
(6) -CO-C(R'™, R*)-NHCO-,
(7)  —CONH-,
20 (8) -NHCO-
Hef, RS, R ARSI HEE E T4
(a)H,
(O)ERARECR BRI C-Cobi s
()FZEBRKIC,-Ceht 2,
25 (ZEFERARMC-Cehi ZE,
(e)7: 7 EEUAR K C-Cee 2
HZR'"" MRTEENFEZENE T B ERBAR KRR EE3-8NKE
FHIRY, HPRFERAI2NKRREFIEEN, OFS;
JR0-4H B EL,
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kR20-4F) B ¥,
DEAFEREEE T4H:
(DEAREUR BRI C3-Co B3R ST 2
(Q)BARER B K S,
GBI ER BRI R X,
OBMABRRRA M HRTTE
GEAMNFEMREE TA:

K,

()
ey
3)
)
)
(6)
™)
®
®

~(CH,)i-O(CHy);,
—(CH)i—S+CHy)i—,
—~(CH,)i-NR*~(CH));-,
—C(=0)-,

-NHC(=0)-,

—C(=O)NH-,
—~(CH,)iNHCH,C(=O)NH-,
—C=C-,

—C=C—C=C-, 1

(10) -C=C—;

RgRHBUE A 3 R B KIC)-Colie % 5
iR0-4F %L,

Y% H T4A:

(DEUARER BRARHIC5-Co I FF 2 25
QERBR BRI F .
GYBARER AR AR 3R,
(HEUREUR BRAR (1 2 55 5

X H T4

(1)
@
3)
(4)

~C=0)-,
—C-Co-$t%E—~(C=0)-,
~Co-Co- i ~(C=0)-,
—Cp-Cs-HEEA(C=0)-, #
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(5) —CHz—;
RUBAEER, XNASEMEENETF —ERRSE - FRETFHRHR
®, HPEHFERMH1I2MHEFEEN, OMS;

BEARNFLEH R
R1b
N_A(CHz)q
5 jR/z" ©

Hep, RPFIR®, Marthik B F4H:
(a)H,
(O)EAR B SR BUAR (1 C-Cobt 2,
()ERA B RERALHICo-Co it IR 2
10 (B AR B R IR C,-Col 2L
(e)BAREU R EARHIS &,
(DB ARECREAR KN,
() ARBCR AR 2 5 &,
(h)F5 EIARHC-Cehi 2,
15 ()ZRIFE BRI C-Coli 2,
()7 F5 HBARMIC,-Cobi .
ERPARPS BT ERENET —RERRARRERRNEHS- 84N F R
FHRIZHE, HPRFARNI2DFEFEEN, OFS;
QR O0-4R ¥,
20 RPERHEERERERKIC,-Cohtt,
RROFA L 1P 80 R F— R B BRI H3-10 R MR R
RIHGER, HPRTEREF-IONMKETF, 120HERKEUR, &7
1-4NE BN, OFSHIZRIET;
R*EHER BB R EUR B C,-Col 2,
25 ER'MASENFEENERE T —EERBRARKNAN S HI- 3N HETF
IR, HPEAERNI2MNRFEFEEN, OfS;
nE0-4 T X,
AR%E R TH:
(D H,

38



200480005935. 3 o 45 ZE8/305m

(2)  +CHp).C(R",R™)(CH,),0R”,

()  —(CH)CR"R™NER"® R”),

@  ~CH)CR",R*)NR"™)COR?,

(5)  ~(CHp)CR" R*NHCONR",R®),

5 (6)  —«CH,),C(R"™R™NHC(=NH)NR*,R™),
(7)  -CHR"“R®),
(8)  -C=CH,

) —(CH,),C(R",R**)CN,
(10)  ~CHp),CR"™ R*)COR®,
10 (11)  ~CHp),CR'™ R®CNR*® R,
HARr™, R®, R*® , R® FIR™H izt B T4A:
(a)H,
(D) BRI C-Coli 2,
() BB R B B 95 2
15 (DB TR BRI RFTE,
()R B AR EAR 7 5 2,
(HFF EBRKIC,-Cehi 2,
(R EBAAMIC,-Cehr
(h)Ze 35 ERMARHICi-Celi

20 FRPHMR* 5B EMNR T —EHEBARE RN TH -8
JRFRIFREE, HPRFERMI2NFHEFIEEN, OFMS;
rRO-AMBY: |
SEO0-4HI B ¥,

. QRAEHEMEIEE TA:

25 (1) -C(=O)N(R, Ry),

(2) -NHC(=O)N(R,, Ry),

(3) -N(OH)C(=O)N(R, Ry),

(4) -CH(OH)C(=O)N(Ry, Ry),

(5) —CHINR™, R*)]C(=O)NR;, Ry),
30 (6) —-CHRMC(=O)N(R,, Ry),
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Heh

(7) —CO,H,

(8) -C(=0)NHSO,R*,

(9) -SO,NH,,

(10) -N(OH)C(=O)R9,

(11) -N(OH)SO,R*9,

(12) -NHSO,R*,

(13) =SH,

(14) —-CH(SH)(CH,)0.1C(=O)N(Ry, R,),
(15) —CH(SH)(CH,),.,CO,H,
(16) -CH(OH)(CH,),.:CO,H,
(17) <CH(SH)CH,CO,R ',
(18) —CH(OH)(CH,)SO,NH,,
(19) -CH(CH,SH)NHCOR'4,
(20) -CH(CH,SH)NHSO,R*,
(21) -CH(CH,SR*%)CO,H,
(22) -CH(CH,SH)NHSO,NH,,
(23) -CH(CH,OH)CO,H,

(24) -CH(CH,OH)NHSO,NH,,
(25) -C(=0)CH,CO,H,

(26) -C(=0)(CHa)).;CONH,,
(27) -OSO,NHR™,

(28) ~SO,NHNH,,

(29) -P(=0)(OH),,

AW,

(30) N

N\

| N
(31 N , 0

\I/N‘N

32 NN
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RiER T4:
(1)H,
(2)-OH,
(3)-0C, (J %,
5 (4)-N(R*, R*)#1
GYARB KRB AC-Colt 25
Ryt H T4A:
(1) H,
(2) MABREAKIC-CohtZE,
10 GYIARER R EARHIC,-Co B 2
(OB KRB HIC,-CaR E,
S)BARER R I 75 2,
(6) B AR B R BAR I 4 BR 2
(BB KRB Ze S E,
15 (8)7F EEUALHIC,-Cobi 2
(NZFFE B C,-Cobe 2,
(10)7% 75 ZEUR I C1-Cekt 2
HR'AR* S BN EMNE T —E R BRIA KN & H3- 101
RFHIRTE, HPRHEERNIANFRRFEEN, OFS;
20 RRAR' G EA1FEMNE T — B RBR R R IR K& H3-10M 3K
JRTFHINEE, HPREAERMI-ANFREFEEN, OFS;
R, RN, R™ , R" FIR™% HHEC-CorE,
HIBRAHFER, BE, L, GHBRAFLEMN, BE, L, GEANFER, BE,
LAMBRINEAER, BRE, L, D, GHIBRERIEEM.
25 —HE, AERARET —HMEELKALEPHRZBBRRAE, Bl
EWMARER, ZHEEENARMFERTENRAS PERHEAINNLE
.
B—AE, ZR\REMHELpxCHFZE, NTETHEBRREOEFNE, GF
XEEAEIEAFTENRAL TRXHEINLED .
30 B—FH, ZRARMETHEEZRAKERRHOXN RN TE, AENE
HFRENNRETERREERN ST AVEZRENERINNED. ERT S
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ERREMNTH SRS, MEEBAY. E—BLHEFED, EA.

B—HH, ZRERHET M EBNEAREHEZKAEES TH06
EREXINAEYRTE. ENABEHNBEAEABNEZRAEES THHERN
B AYH T ERR ST EFRT, ELRHEHEEESKTHE
(Pseudomonas acruginosa). MEEFHEEFHRME . HRARKHE. KEENL™
W, AETE. BHER. EOFEARSRERDH.

EA—NEHEARS, FR\BRE|ET AN EZRANE, flmEa4EY
&, 0 R ¥ & (Serratia marcescens). T H. REHKE. BiTHE. 78
BiTE. YIIKERE. ¥PRBHEE. BERKHERE. AHAHBNZEEK
HRAKGERA KEAEF BT ES TN ENERINLEYRIFTE.

FHTHEMA—ATHFRRECETXNHEZENERINKEY SHY W
EZHBAERNEWAEY.

REARY, RETEELREMUKEYHNAYTEZHEENAYE
7 s

EERKF —ANLHAFRBHTAAERINCEWREE®RA TN
N TFHEIT R THEETHRNRTARNXRA BT .

plan, BXIMLEYTHFRIRENREANEANA. EXINLED
T EZRFHEN FRENELNESDOEBSE. RAEAFHLEDH
HETEAFNAEHELRAMNTEEAN . SEHREHANCEELSRT, LEBE.
M. BB, RFXFTER. FEKE. BRER. BRI HER.

ot iEip

AR RAF LAY, 051 E 22 5K A B T I LpxCH 75 550 16 77 40 B Rk
REFHE. AXRENEEVTURRAEA T EPERNEYE ML
Y. ARALRBUEDEFEADIAYRFTRHAR, RS DENE
LpxCHIH®, iRt EYERTHENAEBRLENALR.

THRHEEME X EXHRETHER:

“LpxC” RUDP-3-O-(R-3-FR E X Bt H)-N-Z Bt B H (F)VERE b 2 BE 288 .

— i, RBEMTRFWERHBEERBERHTENFTARME. 5
MR —AMREAY E X WEEE, BoEhETRAMRK.

HE “RE” BMEASERAERTHRE. NEEEEFEESRE, fili
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HE. ZE. RE. THE. RE. CE. FXE. FE. FE. 2H. +—rH.
TIRES. FELABESFENIHRENE, BBASRT, TENH TF:
—CH(CHj),,-CH(CH;)(CH,CH;),-CH(CH,CHj3),,-C(CH3);,-C(CH,CH3)3,-CH,CH(C
H;),,-CH,CH(CH;)(CH,CHj;),-CH,CH(CH,CH,),,-CH,C(CH,);, -CH,C(CH,CHj)s,-
CH(CH3)CH(CH3)(CH,CHj3),-CH,CH,CH(CHj;),,-CH,CH,CH(CH;)(CH,CH3),-CH,
CH,CH(CH,CHj;),,-CH,CH,C(CHj),-CH,CH,C(CH,CHs);,-CH(CH;)CH,CH(CHs)
2,-CH(CH3)CH(CH;)CH(CH3);, -CH(CH,CH;)CH(CH5)CH(CH;)(CH,CH3) 1 X
. ZEERAETREE, BImMHARE, FTH, FRE, FoE. FERE.
HEE., M EEEXMEERIEREZRRNXFNT. B, GERES
&, —RnE. “HRE. SERE. MENRREESFI-RARETFHL
HEMNRXENRERIRE.

EE CBRANRE” BOREE e X FHRES, — PR EFIH
R RBER A, E-ROBIR, HIMERRT, WF, Cl, BrAIKK
RET; ERWRE, REE,. FEENBEIHERT, EFANRE. £E
MBFEGRER ., WER. BBREMTREATHORET; Blmkk. Bk, 5
BB, TIRER. BER. REBER. THER. N-SAY. BB
ZHTHERT; Jln=RERE. " RELEER. RE-FEEEM=F
EREFHERT, MEHESHERATHRART. IRAREDEFEEH
BB EBBR RS B B B A TR T B0 SE B R S (9 Tn XU RN = ) BT EULAR
MEHR, PIMER. RKE. BENBEINE; TEK. 5. K. BPOE. I
REEER - P EEEF AR EIRBREEFROREED N E. £FE
BIAGEERERA. REMRRRERE, HPOREN RS ERBRK
AETHRE - IRENEHFRET EHBRMA. 5 —MENRARRERS
RAEAREEHESRPENORE. HTRENRARESBLRREH—,
BENTEIBREERFHREEINRET EORIR, SERRREREER
B, RARKFTEE. EHERENDIARECE ST K. TR ERLHE
B THRER. FER. (RE)(FE)E. K. RHRER. D RTER.
(BEEE) (R PR 2 )RR BR (5 )RR B IR B A B ke 2

MR ORE” M EEHR T HBIARER, 2 LEAERORENE X,
RAREFNMRKEFZHELHFE—ANE. I TEZEEIRT, ZHE.
-CH=C(H)(CH;), = -CH=C(CH3);,  -C(CH3)=C(H),,  -C(CH;)=C(H)(CH;),
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-C(CH,CH3)=CH,, ¥ C %, XREE. RO ZHE. THE. RTEERN
ComES. BE “AKRE” W TFHENRAREN T RRRERE R
MER. IRGEECBEHPE-RIFE-AFETEEINSS I REFLEEEAN
BEVK LS EME-RRIE-ARTEEIF S H N RE T LR RIE R53%
FRIEE.

FEE HRE” BNREHE. XBNER, fintAFRRENEX, RE
ERNMKRTFZRELFE—NZR .G TFREEERE T, -C=C(H), -C=C(CH,),
-C=C(CH,CH;), -C(H,)C=C(H), -C(H),C=C(CH3), FI-C(H),C=C(CH,CH;)% &
“ERE” S FREMBAKEN FRRAKRELATRENER. BURURE
BRE-RRFE-AEFEINESS - MRET LR EHOREMIE-RB
RF-[ERTFEINFES —MRET LR EARE,

FIE R BPRFSEFREFEFRLEY, BREER. ARMBHM
ey, FImMERRT, ETHE, HPFHINRSIHRA, HP—4
BENMEREET, FIMERET, N, OMS. REEE “RBARKHLT” G
ZEFRMENRR, EEANLEELCEASRER G EEIE L LEYHT
PARIRIREE, Flan2-PREFWEERAMATFER. LA F
BEEFRT, SHEIANMAERTFHREMNKI-8RAK, FIOERET, mMwgE.
LRGP, DRARRC, mbnedt, mbrEse., —Enbret. MR, MK, MEE,
=MEBIWIH-1, 2, 4-ZWE, 1H-1, 2, 3-=ZMKE, 2H-1, 2, 3-ZTRES),
PURER (B0 1 H-DU Mg 3, 2H-D0MR4%); AN ESH -4 EEFH3F8RAKE,
BIINEARR T, ek, kiR, WREE. BER. S5 1408 ETHH
ERNEMEFER, FIIERRT, BGE. RBIMGE, “EBRE. &
RENE. FIOKMEE, v, RUEWE. BIME. KSR, RENNY
HI2NERFRI3NEEFH3-8REH, SIMBERRT, EriE, FEKRE,
MEMEIWL, 2, 4-BEoWE, 1, 3, 4B -MWE, 1, 2, STE_KES),
WK ERI 2N EEFAI3ANER TH3-8R5, SIMERRT, Gk, &
RI2NERFHI3ANEETOAAMNB AR, FlmEHEME, FHE—
R, FHEREBGIWH-1, 4-FHBEREE), FEANSEI- 3 REFH
I3 RIETH3-8RF, GIMERRET, WUk, BmuE, B wEdGw,
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2, 3-BTMEL 1, 2, 4METMIE. 1, 3, 4-BETMRE 1, 2, S-BEC ML),
WA EFI2MREFAI3ANEETH3-8R, SIMBERRET, BEWRE
(thiazolodinyl); MMM AEME EH 120 ERE FHI3-8R K, FIMERRT,
MY 3 . — & —WEIF © — % #(dihydrodithinyl). — Z{ — %% & % (dihydrodithionyl).
PSRN . THEMER; AEAEESE 2 NRETFN3NEE TFRRES LR,
BIGMBAR T, FIFEME. FIHmE Wt FHBEEEE W2H-1, 4-FHE
BREE), “EERFEEREBIW2H-3, 4, -ZEEXEHBEEES), SHFREFH
AEM=2)\RF, FIMERRT, KEE; SHI2ANAETHAENRES R
., Bl TIEEQ, -FHEES); SHINEETRNI2AHRETHAR
WARERI, FlERRT ZSEHK R C =4 £ (dihydrooxathiinyl);
HEF 12N AR FRI 2R R FH3-8R R, Flinl, 4-EFAH L, R
FMEFI2ARETHRE, FlmEFEnE. XF _ERC_FE
(benzodithiinyl); & —MREFMI 2N MR FHRNBRIFER, Fl0EFEH
7 ¥ B T 4% % (benzoxathiinyl). Z¥FFEFth B3 L EHR LK — AR EA
R EMBRETH—AREMHER T U ERERAR). 500 &F AR
VIEES . NG SRS ER, 1, -84, REMRIFEESR6
R, BUERRAEDCEGRE. UREE. DRE. Lo, BRMe. a1, 2,
3-=M 1, 2, 4-=Me, UM, BRACKSBE, EPEADMERETFER—
EZMERT LRGN, e, 2R, EWsE-2-F1. e ge-2-., e,
ETIF, B, BEEME, B PSRk .

KV “BARBOARIR” 60 R R AT R A0 A BF 2 B B — A 3R B AN BR B
RER M E-ARET L, fln EERAREERRARK S EOBR—#. 5T
BEEDRT, 2-FEEHFKWE, S-FERFRBE, S-MEFERE, 1.
R ORGRE F2- e A,

R CFE” RORASERETHNE. AREEAEEARRT, s
FE, BREE. B, 2X. REEE “AHANEE” ABSHERFERER
HEH, BEEHFEESHAFRCERAGRER T EEAREI L H—AHRK
REGE, FEGIMFEREE LT HAARDTHRBMBAISE, Hikk
BWAKFEREE, RIRARKSETRESBELEYTFH— I REIRE
F. BEF. BEFH/RBERT L.
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ROE CBURBFSR” T ARBARHFENRAHEES FREAKRERF
FHENES. A, RHSERARE, HFH— N MrEREFRES —) LE#H
Rt IE-mEdE-SR T L, hEE—AREBANHNFEER N F FREIES B
IMREBARBIRA I E LR, BENFE. XCEXHENESH, HPKF
EMAMRE FREIRE. HE. RRENFENEF LER—MRFERGI@
TEEESRAER). Fiik, §iF ‘BRARE” ABEERET, FEENRER
HEAMEAME . REHRARBECEEERTENE, -CH;, -CHs, -CH,0H, -OH,
-OCH;, -OC,Hs, -OCF3, -CN, -NO,, -CO,H, -CO,CH;, -CONH,, -NHy, -F, -Cl, Br,
-CF3, -N(CHs) ;, -NHSO,CHj, -NHCOCH;.

AXFAKARE “ZI58” IBHORESHS- 104 T K IR M8 8 55
EEE, §40Fp, FENFH—NEFEES. OFN; 0, 1B2NMFETE
MBI HIEHS. OMNKAIIRET; BTHHRETER, ZEABITAMIRK
RFEHSFRORKIMNE, Glintboes, MR, e, e, abm,
DKPLEE, BERGEL. MR RGO BE T MREE . BE M. BEMYEE. BREEE.
MEDEE . FMEMRELA 1, S-THEAERE,

AXFEFARTE “BARIER” FeR0R A X fIZ4FR 5 A3 CL. Br. F. I,
OH. CN. Ci-Cs3%tZ:. C\-CoktEE, #FE. . MMAKEE. 8%, %
AE, “REER. HE. WE. FEE. BRE. REESENPEBREERAL
C-Ce e, ML MIMAR—A, BWNREAEET. B, EA—ABRETLL
RITE. RFEERPNGE. RENRAESEERENZEMFE-CH,, -C,H;,
-CH,OH, -OH, -OCHj3, -OC;Hs, -OCF;, -CN, -Noz; -CO,H, -CO,CH3, -CONH,, -NH,,
-F, -Cl, Br, -CF3, -N(CHj) ;, -NHSO,CH3, -NHCOCHj.

A&k “BRSE” IR — N ETHRNHARRAESE —ENFH M ER DI
RE. REMBKSENAEYERE, FlmEER, —FEE-FUE. 4-FRE-1-¥
EE, REEX, Q-FHZBEE., ZFEF. @-FET-1, 3-THE)E,
FEFERE. REFEEES . MEMRARBEERCE2-CEREE)-N- (4-2-
EELORE)VEE) ZBE. 1, 42FKEF. N- 4-QC-EEZRE)ER) -2-

(FEEE) LB, 2-8E-N- (4-Q-FEZhE)FER) HBRK. 2-8E-N-
(4-2-FEZREVFE) 2. 2-CFREEE)N- (4-Q-FEZHE)ER)
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LBERE. 2(ZEEH)N- (4-Q-FHEZHE)ER) 2B, 2- (Q-FERR)
&) -N- (4-Q-FEZHRE)EE) 2B, 5-FHE2H-%FH (d) 1, 3-28R
M 2-F-1-FEEAKREE, 2- (KMEFE)ERE) N- 4-Q-FHZHRHE)
FE) ZBRE. 4-FE-1-FEEE. N-Q-BEZE) 4-Q-FREZBRE)ER)

FABUE. 2- { (@-BEZH)FHE) %) N- 4-Q-FHZHRE)ERE) 2B,

2- { (4-FEER)FHR) HE) N- 4-Q-FEZBRE)ER) 2B, 4-F%
H(ERFE)E, I-TEAFRE 2-GFOEEE)-N- 4-Q-FEZHhE)FL)
LB 2-(ZEFHEH)N- (4-Q-FHZHRE)FE) 2B, 2-(TEEH)N-
(4-2-FEZRFE)VEE) ZBE. N- (4-Q-FRZBE)FRE) 2-4-HRES
E)LBE . N- (4-Q-FEZRE)EE) 2-(ETH3-EE)ZBHE. N- (4-2-
FEZRE)ERE) M2 FEE. 2 M3 FE-N- (4-Q-FHZIE)%E
B) TR 4-(4-FET-1, 3-TrHhE)RER, 2 (CHFEEE)N- (4-4-EH
T-1, 3-ZREVEER) ZBRE. 2-(ZEEHE)-N- (4-4-FHET-1, 3-THE)%E
B) 2B, 4-Z8-1-BEHE, 1- 4-Q-FEZHE)ER) Z-1-F. N-(-5
EFBE-2-BERE) (4-@-FHT-1, 3-2H)FEE) FEE. N- (4-Q-F%
CREVRE) AR 4-FREFERER . FR-N-EFBRE. T EE)-N-
(@-FEXR)FHE) PBE. 2-C-FEXER)VZRARER. 3- XX EER
AR, 1-(4-ZEEFH)A-FHEEMN (4-Q-FHETHE)ZER) meg,

RE RFEFE” BURBRSEN—AFERLSE. RERSES
EEE, Blmn2-2KEukng. KREME . 3-Q-FLZ R, EREMME, 52-
ABECHHE) 1, 3-ZEMEE-2, 4-2F. 4-FEK-1, 2, BH, 2Q-FRZ
WREE )R | 2-FRBEIRY | SEHE KA 3-(2-WR R SR L )R | 3-(2, 4- T H K K)-4-
REMESE, REMEERARFESEQIES-Q-FE T RE)ER-2-2 5.
- B-4-2- I B3, 1-FF 4R -3-2-EmWy )3, S5-I 2-FEmE., 5-F
HE3-BERIEW. 2- G-(SHRFE)ELE) M. 3-5K-5-Q-BLmE)-2- FEE-1-
W-2-HREZE. GRETERE)S-FHQ-BEWE)FLE. 5- (-FRIEER)FE)
2-REBY . 2-(-LEFEE)EL . 4-FHRE-1-QERE)E. 2-C-HEER)
BELY. (BT 8EE)-N- (5-FEQG-MIEHE)FE) FBE. BEN- (G-FEEEG-
ML BE ) FF ) R B Ak . 2-(H 2 FRBR AL )it ne RO S S ke,

RIEBCRFERFE BORBREENFAN S EMERTEAMB L.
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WA T RIS HARE, Hlm3-neosemokme ., 2-BRM g, RENFR
BAKRSTERFECRE: 2-4-IREE-3-HEE)FR) Ki, ZZEG-MIE
2-B(4-MLBEEDRE R 3 {2- (2-(S-FEMBE-2-F)Z %) @-nthnE )ik,
“HERMELARR” BHEA - NRZAEHR-_NEAERRE. FEBH
5 BAREZEAGFEAIHRNML, AENERARET —AARAREREX. B,
FEMRAERE, flmBE. Mk, 82, TEE. §5. ¥%. BR. &
RBEE. KE. WHKE(imidino). £, FFHME (oxamidino) . FEIERK
#(methoxamidino). imidino. AN, WRABER. RE. FHE. mE. AL
bid. IREERE. KERAE. IRESREE. BEREEEE. &1
10 BRE. FEBRE, FRERRE. ASERE. AERERE. BRE. 525
. WESE. R, erEE. o, kg, ey, DR,
REEVORAPREMBIFRECRE, SN TEARRRLE, XS 2
MBRER B — SR, GEAXXATFHAE, K& THHRE L2240
ﬁ%&fkﬁ%ﬁﬁ%%mc
N
A i
15 L:l %1 ’Aﬂ/ﬁ
REMEOMRREREER. REABEEE. EEREABEEENS
ERERE, 08, Sl TEARKBL, XSERAT U — S0, %
EEAXAFHAZE, RENTHEIMNELLEAEMERARLEETS LK.

SNH

N_ _O
o
SNH ~ SNH “NH | b

Y. 0
0 NH 0 )
20 j< , o)\/\/N\) I ou
REEFRAEEBFECRE, Bl TERRIRL, 07T Ll 43R5 F 7
WRAER—PHIR, EEFXATIHASE, XN FEIAE B2 ARA
REREMS L. RENEEFECHE: N-Q-FEZE)FBE. N-G-FEER
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E)FEUE. N-FREFBRK. N-C-RE-REE)FBK. 2-REEE-3-REAR
Tl N-Q-BERE)FBE. N-Q-RERAE)FBE. N- Q-BE-1-(BEFLE)
LE) FBRE. N-Q-BREEEZE)Z B, N-(2-Q-tiE ) 2. 2) F Btk . N-(2-
PHEAE 5 FREE) R B N (R - 2- 5 P ) R B . N-(4- SR ik ik 4 -2 38 FR R R
5 N-Q-Q-EBEEZEEZE)FEBE. N-4-BEFCHE) FEE. N- (2-Q-F/L-4-85k
M) Z5E) B, N-GRESEEFE) LB, N-G-HS 5 E) P B, , N-
(1-GREEEFE)MB5-3-2) ZBiRE. N-Q-Oi-4-3 2. 8) BB . N- (3-2-
FAMELEIE)AE) PR, 4-FE-2-FAIRE TR, N-Q-BE 3-SR IRERE)
AL, N-Q-FB-3-Gmh-4- B A E) FEUE . N- {2- (5-FE-2-rE)ERE) Z
10 &) FEERE. 3-(Z FEEI)MEIEFEE. N- ((5-FFEE-ItE-2-5)F ) B, 2,
2, 2-=5-N-(1- B g 5r-3-25) Z BhA% .

HI 1/l,r°“ )

NH,

YO

HN

é

REERREEEREEE, BRART, TERTRHRE, Xikas
15 BMEFUEH’—SBL, BEEXXAFHIERET, XX FENMESLZHE8N
ﬁ*AEH%EWELm

L Yw< 1 Twi L \:W'ri
\L J/OH Y
OH | l:lfuiijiﬂwj

RTRE. &&. REMARE “R¥FHN” BORALSFEERAREHH
20 RYPEHARFERA FLEGRAREFFEORNOETEARR. CHHE
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PEAGMEFNERTHFEIEE, Greene, T.W.; P. G. M., John Wiley &
Sons, A4, NY, (BE=/E, 1999)FFriER i, BEATUEA BT EANS R
mEEBE. RPBENSTFEEERRT, EBEImABLNRENG MEAR
BFRTE_RE-SERE. SRREER. ZRREEER. Z2E8ERY
5 FRMNFEIK. RAKMFEMZER, FIMEASET, FEEFEM. FR
ERER, TEELFEMB, NTEEFER. 2-FEAEZEETEN. NAl
MR, |-ZEEZER. BHER. FTER: BAWESRT, XFBFR
B, FERES. ZME. SEZBREM=AZ®RE. fRPHEENFTFEEER
BBF, B, FlinFBike. ZBtRE. =S 2B, XPB: Bk, fm<s
10 F_FBERK. —HRABABRTES. FPHHRENS TEEEART, W,
BlanS-FHIEBE. S-4-mbog FEMGE. AMNS-BREMEY, FlWmEHRA. =]
RAEERNZEES,
“HELTEZNE” AESALIR. FHE. TR, K. =&
BHERRENEERNE. (EAVTIHKNE, ZARAGSHE, flnEeESM
15 # BMETEeRBBENELE: NE. (EAFNRNE, ARHELHE, FIN=F
Bk, = ERK. e, B, 28K, ZZBRN=28EK. ERHTN
Buih, ARPERE, flnkhKR. SR, BB, RBABE. FAFNRN
H, ARASE, FIFR. 2R, ZH2K. E5R. ER. BAR. Ok
B, ITERR. IRHER. ERRR. FHER. FEBRAXN-FERR. {FEARERE
20 BMEE, ARKHEAE, FURER. HEBRTSER. BEEERGRE, flw
REERNBEHK.

AXFERARE “2% L EZ B 18K R KA ALK N 7T LUK AR
HEBENAEREANGAAESHRETEELEYSRBENRMNTELEY. FEK
BRE B, PlmMARATEZMEIENRR, THERBRRKR. BIFR. Fix

25 B, BRNE, HYWES MrESEGERS TR EAETANKET.
FHREMNAREFATEEELSBT, FRE. Z28E. FHRER. TRE. B&%
FREe AN Z B BR FI RS .

AR “HELTEZNINA” BHREARANLEYRTLHE,

EEENEXAWREA, SERENAGARRESSYNHAREBORE
30 AEIREME. R, SERNEMELER, M—AN5 3R /KRR,
HTEMNABRKHALEYN, THNEEEAEEFHERBHILED . RiE“HT

50



200480005935. 3 o P 2E20/3051T

257 SEHREFENEMENRS BT E EEERMBELEDNLEY, bl
W 3E i i 3 P B K % o FET. Higuchifl V. Stellaff) RIAHBFEMERAR X
EHikZ&itit & &5 14% M Edward B. Roche, 2 A K254 i& T AEY T IE #,
tk, 2 EZ5HIhA FPergamoni B3, 1087, iR T —AMIE ML, FEH
5 BAXEIAfNSE.
RIE “HBEH” R0 RELTIE P A AR B A A EE R
BIEHE B ZE A . ZEA SR IR0 25 A8 4 90 %) 4 Ik HF B (Pseudomonas
aeruginosa)FI E & % 2% A MBI A K. RIE “HBEK” IBHELFHHEEMN
MRORBERKEED. Bt RECEAEHBEYKAMKERRMIER,
10 HEBEMBEOEKEIENEY, bOREAEMBENREROSHBELENAN
W% 0 REE RS R FIR AR MBI A, 7T AR AL & B OB/ L AR
04 38 11 5517 B B2 LUK AE K MR R B b SR R AR R . BB R MR S IR
HEME L, BTN asFEn. HE. EERNEE.
75 5% B 76 8 45 1R 4 B AR 2 BOLpxCHIEI), ' BO 45 #a A LT /4 FF i s e —
15 #, BE-ARSAMETFHAEHNERAAEERANETERRERRANE
FHRER., TURABEIARABLEDTHRLENAT, GBS B &
. B B AANEMBELE, 4%EWH, H, Sc, “c, N, "o, "o,
dp, p, g, B @ ¥cl, 4F ERAMEAMELTETFOLERMCEN
ARFEAY, ENRTZR L5 M4 & Y2y 2% 7T 55 1 1 2 7 A R B
20 MEEK. AREOERHFAMLEFCOLEY, FlnaH BT A C
WA L4k & I ZE A SRR I B R A B2 R R ARG . AR, dBRR
HAR-14, HREVCAREBTFEMNESHENRUR R ERN. Ki,
ERTFIRAR, SlanMustaH, aTEFnRsaett, 5l meeE s
AR LR M B ER, TLIRMESRIT R, Bk, &—ER
25 TREMKM. ALV E0RLRRENLE YRS M RTZEE % T LB AT
—~EEMNRS HOSBRE A A BN AL ERA AN RAE-ALE
PR 2R B E .
ARARBEFHLEY, BF RSV EYE M H UDP-3-0-(R-3-
$ I BB )-N- 2. B 2 (%) W B J 22 B L 6 (LpxC) B 7 1ok R Y 97 322 R
30 BEMIAE.
E—HEEFRS, &EBREERIOLAEY:
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A

R;
Yo .B< Q
E\L/D\G/ ~x ITIK(CHZ)n/

R4
I

(DH,

QB BRI HIC-Cekt 2
GYERANBR BUAR K Co-Co M 2
(4B BRI Co-Coh
)R ECREAR 5 5
(6)EAUBUR B 2 3R 2,
(NERAREARBAR B T E,

LEAMFENZUEE T4A:

(1) BARERREUR K C,-Cobit

(2) —(NH)q.;~(CH,),~NR**— (CHp)x—»

(3) —(NH),.—C(R'Y, R)-NR*—CR'", R*)-,
(4) -C(R', R*)-0-C(R', R?Y)-,

(5) «(CH,)-NR’*-C(R'", R*)-CONH—(CH,)x-,
(6) -CO-C(R'‘, R*)-NHCO-,

(7) -CONH-,

(8) -NHCO-

Hep, R, R™ MIRLMSIHE S TA:

(a)H,

(OB ABR A MIC-Coke 2
()5 EEHIC,-Cehi 2
(FFEIAHC-Colt 2,
(e)FF7 EIARKIC-Cehi 2

RESEREA, By EWEZKNEG. BRTEMNY, b, ERAFEN
Bk H T4

R AR5 ENFEENE TR RBRABKRRAHEH-SNIHE

FHZER, HPEHFERPI2NHEFEZEEN, OFS;
JRO-4RBH
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kZ0-4H B ¥,

DEAFAERE®EE T4H:

(DEARER AR BARHICa-Co I L 2E
QOB KRIARH T E,

 OMRBRIACHI AT,

(HEARBTRIACHI 2475 &

GERANFAERBE B T4

(1) «(CH,)i~O~CHy);~,

(2) «(CH,)i—SHCHy)i~,

(3) «(CH,)~NR®(CH,);—,

4) -C(=0)~,

(5) -NHC(=0)-,

(6) ~-C(=O)NH-,

(7) «(CH,)NHCH,C(=O)NH-,
(8) —C=C-,

(9) —C=C—C=C—,

(10) —C=C-;

e,

Rg Z HEUEUAR BUR BUAR I Cy-Ceke 2 5
iR0-4RTEEX

YitE T4:

(DEARER AR BB C3-Co B 52 2
(Q)BARER ALK T2,
GOBARER AR BUR 23R 3,
(HBARECR BRI 28 55 2

XikE T4:

(1) —(C=0)-,

) —C-Ce-$eZ~C=0)-,
(3) —C,-Ce-HZ—~C=0)-,
(4) —Co-C-RE~(C=0)-,
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) —CHp—;
BYBREEN, XNAGENFEENETF BB EHS- 8N HRETHIZ
B, EFEHRERNI2MNHETFEEN, OFS;

BRAFLERI R
R1b

/N\]/(CHZ)Q\H/

5 R2b (@]
K, RPFIRY, Mk B T4:
(a)H,
(b)EUA B R BUAR R C - Coft 25,
(o) BUAR R BRI Co-Colt MR 2
10 (B AR REARHC,-Cot 3,
(B EUR B K 5 2,
(DEAR BR R B Fe 3R 2,
(g)BARER KR B A e 55 2
()77 FEEARAIC-Cehi 25
15 ()R ZEBARRICi-Coli 2
()7 77 EEAEIC,-Cekt 2
FROPHRP S ENHEZHRT —RERINRRRBAROTHS SN R
THRIZE, HPRRERMI20FETFIEAN, OFS;
qRE0-4 K ¥,
20 RIRHEEREAEREIC,-Coltt,
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-NHSO,CH;, 1 -NHCOCH3;
RYEHTA
5 (DH,
Q)BAREUR B HIC,-Cobi
(3)75 EEACHICy-Cebe
(HZEHEIRARHIC-Coli
(5)7% 77 E R C-Colt 2
10 E%~ﬁ¥ﬁﬁ%¢,¢ﬁ%%&ﬁﬁm%%%é%=

N
D-G-Y—( j)J\NH—OH
)

XVII
RES R, ¥ ETEZHE. BREMNONY, AP, D-G-YEERHE
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He, R%EHTH: —CHs, —C,Hs, -CH,0H, —~OH, —~OCH;, -OC,Hs, —OCF3,
—CN, -NO,, -CO,H, -CO,CH;, -CONH,, —NH,, -F, —Cl, -Br, -CF;, -N(CH,)>,
-NHSO,CH;, 1 -NHCOCHj3;

— %, ARERMET e ELKESETORZBEENTE, B
BHARLEK, R FEAEEHMEERTENRAS FTRMEINNKE
7/

H—HH, ARVEMAMELpxCRITE, NTETAHEBRMERE, 88
XERMEERATENRAL TXAHERINLESD.

AR S MEILpxCRFTER — BT RS, Redx
FLpxCHICsoH B DT HEF 100 M. EHEHEXBMLHTRT, ICHERD
FREFIv M, AFREF0.1e M, PFHFEF0.050u M, HFEHFTF0.030
kM, SFHEF0.025u M, HOTHET0.0104M,

EERKPN—FEH, BTN AEERANRETERRHEENKER
MG E LT EZNEE. ERTHENERENSHTRT, XRE
MY, E—HEEAED, BA

B—HE, SEHEHT AN EBOSRSEEBNE L KAKES T
BEMERINLEYN T E. BN RBNSEARBENEZRAMES THHERN
BRIMU AT ENREN TR RS, EZRKAEEEEREFE
(Pseudomonas aeruginosa). & % 3 ¥ B 57 B it B (Stenotrophomonas maltophila).
¥ B A % K B (Burkholderia cepacia) « A& ¥ % 1k 7 B B (Alcaligenes
xylosoxidans). A3 #F B (Acinetobacter). % #F B % (Enterobacteriaceae). P& I+
B (Haemophilus) 135 = K B B (Neisseria) 1 7 -

ER—ANELEHFRP, ZRFRB{T —MXEZRARS, FlINEEEY
4, ) tn R #T & (Serratia marcescens)« 2% J& #T B (Proteus) . W EHKE
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(Klebsiella) . % ¥ B (Enterobacter). 17 8 B8 #T & (Citrobacter) . ¥ |1 K& &
(Salmonella). ¥ % B8 % 7 % )8 (Providencia). R K J& (Morganella). P
B & (Cedecea) Al 2 4 46 X B J& (Edwardsiella) 1 K i 3£ % I & (Escherichia coli)
X1 % #F B (Enterobacteriaceae)4s T 1 | & KB R I AL & W HI F V.

AFEME AL EREASEANREENERINKED SHYT
EZNBERAYHEY.

REEBARANAWE S, ©EE ERMTA ISR AY T B2 BN
HE.

AR A —A LR REE PR RATER I WS EERER
TEIT A T R B0F 2 R IR I IT 27U

BB | kAR S MBI & R R0 . B LA P8
T2 RAMEX TIE KR Z RN ERHEURYE . MEAFHLEDRRE
NEFNKSERESZAMTERAN. SENREANCEERIRT, 48X, FE
T RER. BRNEFER. TEK. FLER. HERVIEEER.

F R~ EREATEE, REREERLIAITH LpxC MHEFIKER.
AAEKHARAEYRT AERR T URERBRERE N HEYHAE B AE . R
. &, HEN—MHEBH BB ERTS R RRL.

EXFFABIARE “1Br” IBHRRE . . MEIEERIERFRRA, XMER
BCROLE — T B MR . ASCFTRBIARE “Y857” TeMRBITHER, WiTEL
TR it

RS UERTHRTESE, LHES LKAKEMAERZELPS)
BABRNEY &P A LpxC MAIH, PAERBERTSEHRRIET.

R EMERME= LR A FLPS RAH R BPIMRETHEHA,
BlangRMAE. FREBHATE. 28R K. REREL. BHHEBHERCOPD)RIBHE
XRERKBHBILAECB). MTREER, WTERAFTERULEY. BiF
KA EDEESE_ARNAE, HPNE_ARRE _FERSE -5
Bl

STRILE . BROEART. £2H5RE. FERAK. BIEHEEMMF(COPD)M
&M R K B EIBIL(AECB), ENE—JE-MENECESAANERZR-44
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bk, AER-LSHA. # CDI-EABARK. FHESHE-4ERARANTRN
BENBRIRBEENHF.
ERT AR ERET, ZRANKEDETUELRASLAS
BoE-HEN-RBEH. ELRBFPRENE-RENCER-ZRNER
5 M. E-KEBEH-RALGR. TNET K. HREHRY. SR ET
FERR TSR, SRR, E-HENTURBY THRE. YT ERE. e,
FHORAL . MBI, BEBK. EHOKR . BB RN, RESR. HRER.
ibuprofin. rofecoxib. ZEI4E . celecoxib. %% %K. ipratropium. BEFEHATAK,
MRS . WX T . bronchiodilators. X5 ¥A#& 7| (mucolytics). calfactant.
10 D41 EEHE. poractant alfa. surfaxinFlpulmozyme (8 1Y Fi] vE: 5 iE B§).

F RSP TT ULERA, T LRSS ZHUE RS A RIET g
HREROE R Y, BEAMRMAEREY, BT & (Enterobacter
aerogenes). B4 fZ#F & (Enterobacter cloacae). KT #i(Escherichia coli). i 52
E {4 X Hi(Klebsiella pneumoniae). P8 7% B 14 K Bi(Klebsiella oxytoca). & R#ATEAT

15 B (Proteus mirabilis). RFFHi(Serratia marcescens). EEFEREFRHEE
(Stenotrophomonas maltophilia). ZRF&HT &i(Pseudomonas aeruginosa), ¥ & {H5 KE
(Burkholderia cepacia). Z.M45 AT Hi(Acinetobacter calcoaceticus).  AREEEAL™
B3 B (Alcaligenes xylosoxidans). i i fik 3 1t 4 38 #T B (Flavobacterium
meningosepticum). 1 [ B B B 478 (Providencia stuartii )1 35 KT BRI AT B

20  (Citrobacter freundi)5| A2 IR LSy, k7] fit fak S 51} b Y j8 & Ifi B (Haemophilus
Influenzae). Z & /& (Legionella species). FhiE 4 3 [K H(Moraxella catarrhalis).
B 48 4 2 I S TR B (Branhamella catarrhalis). 54T 8 /8 (Enterobacter species). 7~
Zh 4 1 JB (Acinetobacter species). 5 5 1 EC # /& (Klebsiella species) AL L B & /&
(Proteus species) | 2 iK1 L A1 FL TS 40 B 1 JB 51 700 5% 5% G B8 /B (Neisseria species). &5

25  BEKHIB(Shigella species). ¥ Hi/&(Salmonella species), B[ J4RAT &
(Helicobacter pylori). IR Ei%H(Vibrionaceae )F {6 #8%F [C 1 /& (Bordetella species) 7|
BRI, TF A% KEBBrucella species). T 36 BATE 44 [ (Francisella
tularensis) F1/8% 5 BR /R £k B B (Yersinia Pestis) 5 | i2 AU BB
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HRRIGTE 2 B EE, AR RS YR DR R A 2 2= IR XY
BBIR BB UK

SEKANLEPH—FE —HENKEEAN, HERNAZRANET
AT AR B R L4 .

> (1) KANBEYRFEABEAWMLER. ITER. RAEZNRFEE;

(2) B-NBEKAETER. LAEERE. ARTEHRONKEER. LK

HEMED R

10

3)

PHEE SNERE. TR
W
SV TR
S e
S HIFTE
Sk HIMERS
S HATHE

FERTUM
Uk Fz TG
SkRBERE
S (TR
S B0 E/NN
ke .

L= ik N
ol 8% 75 K
Sk AR
FHCKRA
kYR
S 311N

AR
G N
BETEH.
>IN
kw7,
Sk HUfhE |

P i 7 SN
BT
kT .
SRR
ks,
KA.

3k Hantk s A1 22 i A

S TEAR
R,
kAL AR
KR
KRR
kARG

EEMGI R, REAR. HEAYE. BEYE. KEVE. A
RUE. ZEFRVE. KAVE. BOSVE. BEVE. RFYE.
BEVLE., AIMPE. HRYE. RHAYE. mBYE. EAEYE.
R, MRYE. FRVENMKRYE;

15 4)

(5) DIHBEAYMNEEEBEEE. RN ERPR. BEEE. Bk
20 o IE L | e P A ITIN- T B i v e

6) HEWEXPIMBEBER. FEE. FHEE. CLEE. KAEBE.

EHRER. FIREE. ZB8KE. AUBE. ARXKE. il EEM
FHKE;
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(7) WRZEHWNHRE,. £BX. HENRE. XEXR. LEE. EM0K
. ZBWKE;

(8) MBERFIWABE LR MFETF). FEBT. FBRMIT. FHEE
FAEFRFEE N, |

5 (9) HABREBMKTERNTHEER;
(10) BEREBIMATHBERNEENT;
(11) HFANERRFIMERET NEEET;
(12) &M e W 241 4 ) 2% ;e iz ;
(13) ZHEREK. SHEEVNSHEERE;

10 (14) HEFEMFFERK.

FBZREHTURNSZARNK SRS AT, FIdE _RENESRRHIMNL
BYE ANBEAZ . AR ERRUNUEYRNE _HHRANSHN, HHRE
RN, AR A& YRR LARISE — 27 HRAC T SO R AR, S B
RPN S YIRS Z R MFIREE TR 2R BURE. '

15 HHTaT B SIS R OE RN, AR BRI APt R DL B A B
B RALEE - AR SR ERARBRT, RGNS _HRERE
HZMER. KAXBEER. LHE. FAVE. SHER. BEER. SHEEE. W
AERMTHERE.

BHWwaaw

20 FRANGYA DR ETHETENEARAUEDN MRS HLAE LR
BN B IT S AXPHTARIARE“B% LT RZMBE” B RTEH.
PEYEE R, B RSB AEETE R R, A SUEM R BB 7
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CLRE 2y E T B2 B A M R Bl 7 B 0E, BInFUeE . BZ MR, Wk, Bl
WMEKERHDRERY: FEENENTEY, FInRFEAERY. ZETS
BENALRLBE, ERMOEER: 3 BR: =% BREN, Flanm
RS, wh, BlnZedswh. RETERF. Z07EN. ZRRV, HOHW, FRMRIKE
5 LR, Pl EE; B, PIawBRZ B BEERR 28 AR S0, flmEs
WENEEME: BER, TRERK, SBEHK; Wi KEBRinger’s solution);
CEMBREZ AR, CHERLCTHENFENEBH, 5l A EERBRHAE
FRERER, R REN, B, AR, R, Ak, REN, BiERAHENT
A UFETAEY P, HEHFERHN . ZEPHOYASWRT LA AL
10 MEEzY, DR, BRAZ, HEIMAY, BitALs, TR, BEANS
75, REGEHEEERER, AERERN), ORKSAZ(bucally) s NRERTS
%, BEBRSEN, RTHHKBALT.
FARGARB AT B GREAY EAT 20N M3, Bl BEHE. &
IRABEF R T IE AL &5, MR FI B AT DL 58 B B A SR R I AR,
15 BIAKERIEEHER], MEHMALT, Sz, RRE BRRCE ZRE,
EHR, RERYEEE, A8, 1, 3-7T 28, —PEFEBRE HOEEIRE, B
FEE. TR BRI, MM ERRZRE), H=E, NEREE, HoERLE
REEPEWIRE, FMENMBEY. BTHEEHRENS, DRASYET SRk
7, BIAVEER. FLALMEIEN . . ERTEER.
20 FIVESTBIBIFR, B 203 ok 25 4 K B R e R A B R RORT LR R B A RS
= B BB TR A B A B A T B ATV S A R T AR AR R B R R Bl
FEST F 25 T S2 IO R U BRI 70 b B v ik B TV S OV, B VR RER TLIR, il
L 3-TEEFRAB. ETEZIMBEAREN S, TOERNRK, HERE
#(Ringer’s solution), U.S.P.FIZBEENEIMEM. B, HidHEN. THE
25 REWMEFBEAEBRARBRLER. A TINMER, AR NRSIERNE
AU, GE&RMEHmEiR i, B4 R, PR, $AT
Fl B ST
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A SR L, plmE AR AR e, BHENS S
€ PR T LAV AR BB R ZE W I B MK o SR e W B A FT ST M R A R O 5
THEY.
ATEKGYRBE, B AERNE R TS UYL A S YRR
5 IXAT LU IS8 A 7K Bt 25 0 R A T 5B TE RS R VLA B R DR SE TR . 25K TR
ERRTEMBRER, XEER, R THERDMBEOHER. 8E, 3F
B4R 2R ) 45 2 T 2B SR AR MRS BT LG i s 2 s R BB R A — T B O
B P REI. TS RS T RURT LB T AR A Y T [ R R & ) (B SR AT -
RO FRIAYRHIBREAEREE . KBETHUNESYR RN AL
10 MREVWHER, TUHEHAYWEREER. REEYRFNRESWKS T a5
ROFRRER)AR(RET). AR ATEST ROACT7 7T LUE I 25 Yo SR 7E B R 44 2R A
SHHESRAO IR T RHE .
RTEREBES A& PIRE T DU A R B L& Y RE 2 K 3E-R
BRI R B E@I MR, R ERARESEZE T R2ESEERR
15 TREE HEEERSAETEEHFRREEELEREHEEINER.
ORGAEGRNERERE, 2/, BA, BARMBH. EmdE e
T, EHUEDESE SN ¥ LT EZNBEFRBERE, FIOirRR
W, BERASA/E a) TRl B A, Blinveln. FLBE. BERE. AR, HER
MEER, b, FlRFEAER. BREL. VK. RIEEME L
20 (polyvinylpyrrolidinone). FEMEFMBTRAMAL, cyREFIBIWH i, DFMEN, ik
BRE-TAlE, BRRRYS, DREDSURERN, BER, EHERIEMKERM, oWl
BEAEH, BlinALE, OWBINER, PlnBEAey, ogEH, FlmsBeE, H
MEPEARIRER, hRUH], Flmmie EERBER L, M OEEN, flnEa, BER
%, BIRRE, BARZ 8, AEERRINEIINREY. £RE. NG
25 AKIELRT, FEBELEHEZEMA.
AN R B 4 20 5 Y 7T LA FF SORNBE AR 8 B B R B (6 A 51 0 LR
B TENRZ ZESEAREH.
Al BERA. R HAFBR R E AR DA B & SR B R, 45,
Blanfa B R FHAR T EAPEANEEEK. BT MEEH&H L,
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AT LR — MU SRR I S AE PR TE B3 0Ty, B, BAREIR B0 77 sURR T P Aoy
HAEY. TUEARNSREASYRG TFEESRNDRNGE.

RAUSRRY B B (4 & Y0 W] LA R AE OB R A e 3, (PRI I FLBE
R FRIRZ _BEELREH.

5 EHEW S YA LU —F B 2 M R R R bR B . A B AL
RREE. AT EAFIZ T LS &, HEK. S5, FlnEanar. Bl
ERERNFARTEATEMHE K. EXEEER RS, FHEAEYTE
MZD—FRBEF, GIOERE. AREMEHRES. XEHUPBTURREGRE
MEMIE), BT RMERBRSMIE B, BlinE AEE R E S A BhE

10 BERRRSENMETER. ERE. ARAAABLT, ARBTUSHEEMN. &
AT LT A FLIMA, A AR — MU SRR B A, B
CLER BT AR BOE R A &Y. TUMERNEEA5YHNe FREZRINY
JRRE

ATERARSYHRESREENABHREGEHE. B, BN, %R,

15 BB K. WL WE . RAFZIG A . EHEAEUENBORG T RS LT
ERMBAENEFHTR PR RTRFENEF—ERE . RS, #WE
BERTRELRAKTERN .

HE. BA. BRANRKER T AFERANEELEYS, EFUESTRY
FIBIMSHPIAEYIRIRRRT . wh B AR, SR, BHER. SEEMNEY. B2

20 B REMAR. BENNL. BB, MEAENELIRENNESY.
FRANAEYBTT UEH R AESERRTRAG TR RER ., BIESE
FUBCTT AT AR B R B E 5, BB0RL R~ 03 3% 3 4 B AR e O SO IR (51
SR PESCSE KA R)IR A ARBAIPRAZSE . FRAREEEETTE
XAE. BAXRENRARNENBE D, AHERBHNPRAXISE. £

25  BRGCBRALHIE, WEBATEETRET . BESERA AR TR T

XRERRHISRE, EERAL %,
ARENSEFRATUERAERREE, flwO. SARSBLEEE

HER REHRTERRENMOTFHEREET 1 5 Sum MSEFR. 141,

R T UIEHR FIRR R BB TIREMEM DR E MRS e T N BHA R
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PRHEYBIRRMENRPREEM. 55 BERTNEFATEFHSE
HThEE, HFASBRBABEMNSER.
EBERTARARER FAANMERELRE, im0, SR, 8

AR ERME B THRANE, ENEBEERANRTEREERTEELE 1
F5um NS ETHNRE. XEAMNEERNEED 70%, ik 90% B BT E KA
SREFHRAE 1-SemEE. MOBRFREITSETERBEERRESER. £
ARSI EWE R EREL R B RS ILBEFEN T LT NS AR PHE B ERH
XTI BERERELRERAEHTRNISERNERRETE. REEEN
BN UL L], BFEH 0 AeroNeb and AeroDose % FLIRZNEMEFE 2SS (AeroGen, Inc.,
Sunnyvale, California), Sidestream7 it % #5(Medic-Aid Ltd., West Sussex, England),
Pari LC7 01 Pari LC Star7 W [1®% 3% (Pari Respiratory Equipment, Inc., Richmond,
Virginia),Aerosonic (DeVilbiss Medizinische Produkte (Deutschland) GmbH, Heiden,
Germany) #1 UltraAire7 (Omron Healthcare, Inc., Vernon Hills, Illinois)#8 &t % 2% .

FR\KALESYETURBAERBRRNEE, eiRTAERRHNL
Y5, TEEWFEA, GlmIE Ba, ER, SIS, BRSNS R ER
REGX LY FRNREY) . MBET LA FREMHEER, SlmEszE.

EREMFIA MM R, BRRENED R H AR RHEEE. XMFER
CUE I R b & DV AR BR S BRI A BV R A T 3178 MO B ) mT LU SR 98 Ak &
Vi Rk EE T LUB N IR — A EE RS A D BER S Y E K
BRI P Rz

BRARARKGT A, WTRBHRA, flm AKSREHIFINaE
By, WRLEE RE AL FERGT BN ARBOLEY, CLASABITURARORFT
HHIENE 5. ARULEWH “FRIGTE” RYUR BT AEREMEBH
B, USENNR/AREEERTEMERGT. AMEERNE, EERHKN
HWEYRMAEDNEH AN EEHENEEZXANTCEANNEREITRE T FE
T4 B AR AT RGBT FIBRER R T &M EE, SERERTRRARN
TEEE: FERARKEYREE: FIERANRGEEY: %, 4, Z80
RS, HHMEARKE: AR, A4KRE, FFANASLEYRH
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HERH ] VST RO RFAERT 1A, RIBTAEFA B0 B AL A B A AR — BN A S E 4
BHAAREHMEE.
BARBLAYUE—RAFHA RS T ALSEEHRIANYEGEH BH
BEAUR, Bl 0.01 3 50mgke 4hE, RE¥ WM 0.1 3] 25mgkg HE, $—
5 FIBASYTSEARANENEREHAK. —RRE, BBEARY, FEAE
FRU—HNREFHRL T EEXHBITHRA 10mg B 200mg MA K BAKLE
9. |
7 Bt B F AR B AR A R R B, BEAMIT, Bl
Reminton: ECZRIZEFSLHE, Mack HAR /A ], Easton, Pa., 35 19 AR(1995). &K A
10 ZHMAEYRME MRS E, - HENRERRREDRE. ARKRE. .
T8 BEMARASSEMNEERR.
EXEHEPFAN “GE” CEEESVASYNASR, BABATHA
8, BIIATFHRTF R FFHOBELE . 80 AR E QAR R R i
2% EAER AR, BIMARERR A, SRR A O, TERENE
15 (BB AF “Fxay” BFMA—AFRNASZF) R LT ABRETH T
BB 7 7R B M AL R . BT R AR SR R T R RS BRI B R, 54 3
TR B8 % R R B . E— MRS ] DR AR — RO EE, Ll
WHIBENH LK, FIMANTUEERTE, KTRREEATE.
FrR A — M T RFBNERAE. BRNABEaETUHFRETHN,
20 FFEBSCEHATARGMETAE A, RES) . ERAE-RAEESE
i K035 U BN AR A AR RO A LR . B3GR R, BRI BT R
M. MIMEARAARMY ARBADRR, RAMEE AN S M ERE N AR
BRBHAPROTR. BTR, A FISRERIRA MM, AR R R
[ B T B [ 7 60 B S T L I R T SR . 2 A ISR S T — A
25 B A%, A REHTENEANEZ ANNEE. EORERERATE
M L, ZEMBEA R R — A O TR BUH A SR EE . 485 AU S 2 T LU
Bk 7 O FEUH «
RGE—F SRR BT URFAEN, SHNCLEBESHLESL.
R, RETREGBPEIN, TR RS0EER/REHOAE, LUK
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RSB R, B0 BT BT E A BB BN % R YR T R
M, NREARERAEEN TR . XMCIZBBN AN FREEFRR LB
BB, Bltn FER “HE—RF, BE— BT, 7 confF oo “BZR, E¥—,
BH#—, 7 B, BRZEBNREEEAEEERBEEH. “HHE” TTLUE
FELEER—RPRA—H AR —RRERL ARSI E YAGEF ST
RAEYH, ARH—HREHAEGYHEFNETEE - ARR—RRE, A
SMIAER—FREFHASYHAFETORELA A RISULARE.

AR 7 —MNEASSHT R &R UG RIRTF — RS EHFEH
STECES. fRIEH, SEBEARIZEEIRE, UHE—FHERNET . XHKEIZ
N 5 — B F R d it — ¥ — SR AR e BT AZ B R — MR R R 28, ST
WSS, FIAnTE AT — % BB R B SR R 5 T B PR LA

BT LpxC fMiilsh, ARANAELRBE —MSREMHAIADEENE
W. Rikk, HILEWR S —F LpxC MHI7 8 A S 3 S B R G RS
Y. FEMEILEYIE LA LpxC IR R OMBRARMFEA L. Rifh, 5
AL E AT LRI LpxC RIRT B A R4 25

FEANAEYHTTUAMEEHERESEOCHMPENBEESMER: (1) thiE
RENFESYNHEESNTENE 2 KASERENET (2) ERER LM
A IBRTERES, BT AW, FEHS —MARRE BN
i BENGTAEEEETE HBRE, LMERE, FEERE, KFR
BB, PERRE, BRZMAMTBMIIEE ., BT EBATERERMIEHAHNEAESY
BELTFERP KIS TR FA TR —iE e,

SRS T 8

SETHREHES, ARAKNLEYRMERARLE 2690 HBEAMGCKRERE, B
P 2E M) # Waters Millenium 4 R 48 FI B BOBAH @ (HPLO)RIEM .. SRR
AltimaC-18 RAHEE, 4.6X250mm, KB T AiitechGii/RIE/REE, HFIELM). #
FIRIBREEVELR, 7E 40 EFIIBTEIPN, BEFET 5% ZH/95% K RBE 100
%OHE. RAERBEFRIEE 0.1 %K=R2ZB(TFA). (L&Y R A 220nm 5 254nm &)
HAME UV E . HPLC BI% 75k B F Burdick and Jackson (Muskegan, 2% 8kiR
M), B Fisher Scientific (ILZZ &, BAERETM). E—EEFRT, 4EREIL(TLC)
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18 FA T o B B R A RE RO AR , 45113 Baker-Flex Silica Gel 1B2-F S B E i
KAETHHI. TLC &R0 DIEERSME T HIRERE, SUH MBS E e
BEHRKRE.

FES T RERE LCMS (X BHry—4& Li#TH: K&FR (B4 HTHPLC
—MURE ZQ Jit,; KT Eclipse XDB-C18, 2.1 x 50 mm; ¥ FI{kZ&: 5-95% (&
35-95%, B 65-95% 8% 95-95%) &H 0.05%TFA ZE/KEH; ME 0.8 mL/min;
7> FEVEH 500-1500; # /LA 20 V; 8 40°C) 5 Hewlett Packard System (1100
HPLC R%1; #E: Eclipse XDB-C18, 2.1 x 50 mm; W HER: 1-95% 5 H 0.05%TFA Z
FE7K¥W; IE 0.4 mL/min; 4 FETEHE 150-850; 4B HIE 50 V; £ 30°C). Ff
AHNREMRERRTHT HBEFICRM.

GCMS 747 R 7E Hewlet Packard {X38(& 75 B EEHAN 231 HP6890 RFIS
FHEIE 5973; WEEYERART: | uL; WIEBAER: 50°C; B RER: 250°C; Sl&RE: 20
el SRR HEER: | mL/min; H: 5% K& FREREEL, Model #HP 190915-443,
J35F:30.0 m x 25 m x 0.25 m).

B FLIR(NMR) 7347 2 7E Varian 300 Mhz NMR (Palo Alto, finF)4&/E M) £
HATH) . RESER R TMS SR BB REH. — SRR REE
e, R TREFRKERE.

A REBUE ISR - e E 2 W VEE A9 (Desert Analytics, Tuscon, Y7 F& 38
M)
¥ R TE Laboratory Devices Mel-Temp apparatus (Holliston, OpEEE M) Ll
B/ o | | '

%1443 B A% ) Flash40 3% R ZF0 KP-Sil, 60A(Biotage, Charlottesville, 47
JEXE) EHEATHY, SE A FRERS(230-400 mesh)E AR bR IS (3, BB E{E
C-18 R4 HPLC #17#J. T Flash 40 Biotage ZR S F ik € i () s BRIV R —
Rk, P, ZBZE. ECk. R, BEN=ZEKE%. BT RMHEHPLC
RIRBEFIRERREHZIENEH 01% =HZBEK.

FERAE RO FERETABRFR oM T ET R E S &R AR A
Kt &Y. B0 7 52 FS R B & 1R £ sh R R BRI AR B 2878 T FI it P 2T
#PFiRiL: Kline T, Andersen NH, Harwood EA, Bowman J, Malanda A, Endsley S,
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Erwin AL, Doyle M, Fong S, Harris AL, Mendelsohn B, Mdluli K, Raetz CR, Stover
CK, Witte PR, Yabannavar A, Zhu S., “¥&7EK), 37501 &% B # B (Pseudomonas
aeruginosa)iX Z BtE§ LpxC {&5MNHIF,” J Med Chem 2002 Jul 4;45(14):3112-29;
Patchett, A. A., Nargund, R., Chen, M.-H., Nishi, H. R., U. S. Patent 5,925,659, 1999,
Pirrung, M. C., Chau, J. H., “A\EEHI & EER R RITREEN 7 @SB, J Org. Chem.
1995, 60, 8084-8085; Nhu, K., Patel, D. V., “—# ¥ K. B R EFBRNEMER,”
J. Org. Chem. 1997, 62, 7088-7089; Patel, D., Nhu, K., “BE#H& R R R2I5BL-E Y
FTEYR FERENMAEE,” PCT WO 98/18754, 1998, Mellor, S. L., McGuire, C.,
Chan, W. C., “N-Fmoc-BEHER-2-R=FERELHEMIE. —MHEGZHN T ERER
ARG E A R,” Tetrahedron Lett., 1997, 38, 3311-3314; Khan, S. L, Grinstaff,
M. W, “—FAR G ER&EREIFRIBE R ITE,” Terahedron. Lett., 1998, 39,
8031-8034; Zhang, Y., Li, D., Houtman, J. C., Witiak, D. T., Seltzer, J., Bertics, P. J.,
Lauhon, C. T., “§THHIE TR £ 1 5 HREEMEGM R AEWEES BRI E
fE,” Bioorg. Med. Chem. Lett., 1999, 9, 2823-2826; Ito, Y., Inubushi, Y., Zenbayashi, .
M., Tomita, S., Saegusa, T., “{f FHEC &ML XXXI K1E R, 223 E M
. HRMAEL,” J. Am Chem. Soc., 1973, 95, 4447-4448; Tto, Y., Ito, L, Hirao, T.,
Saegus, T., “{f FAEL & L] XXXV K& B BY,” Syn. Commun. 1974, 4, 97-103;
Witte, H., Seliger, W., “F§FIE ZRE | & i S EBRES,” Liebigs Ann. Chem, 1974,
996-1009; Pattenden, G., Thom. 8. M., “ B AT R LR S A 1S (UM Fr 188 Pk
EM: () TIREKHM A, —HRXETERE-SEENARSEREYROSER,” J
Chem. Soc. Perkin Trans 1, 1993, 1629-1636; Boyce, R. J., Mulqueen, G. C., Pattenden,
G, “REZFUHML2E/HK, —FK BT Polyangium sp.. 5 B4R 4 HIV-1 sl
Tetrahedron, 1995, 51, 7321-7330; Galeotti, N., Plagnes, E., Jouin, P., M B PB4 1%,
Z FKBE,” Tetrahedron. Lett. 1997, 38, 2459-2462; Charette, A. B., Chua, P., “ A\ Bti&Z
TR B & B PR RN B 57%,” J. Org. Chem., 1998, 63, 908-909; Bergeron, R.
J., Wiegand, J., McManis, J. S., McCosar, B.H., Weimar, W. R., Brittenham, G. M.,
Smith, R. E., “C-4 MLAAHEM C-4” REMIERAXN FRBSMEMEHRBEESR
P EIERIR M, J. Med. Chem. 1999, 42, 2432-2440; Raman, P., Razavik H., Kelly,
J. W, “BR(IV)-2 5 19 SR BR A OR 47 19 28 B U N- Bk Ak A Bt A 47 R0 PR Ak JB 7K < P i
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EH I RIEM R A B, Org. Lett., 2000, 2, 3289-3292; Fernandez, X., Fellous,
R., Dunach, E., “2-BEMEMK K 57 BUE RR,” Tetrahedron Lett., 2000, 41, 3381-3384.
Wipf, P., Miller, C. P., Venkatraman, S., Fritch, P., “C &M [ (Oxazolinenes) B fif: —
T bR 22 TR P i MR PO RS AL BT RS, IEFEMERITIE,” Tetrahedron Lett., 1995,
36, 6395-6398, XHE L EH G| B AXEASHE,
Hudk-RRRELAYNERERE RIS S ERE T M EPIF

#id: Pirrung, M. C., Tumey, L. N., Raetz, C. R. H., Jackman, J. E., Snehalatha, K.,
McClerren, A. L., Fierke, C. A., Gantt, S. L., Rusche, K. M., “Fi i ¥ 7 UDP-(3-O-Bk
E)-N-ZBREFE N Z BB LpxORMH: THE AR LR & 2K 7 EsmH
EFBERZBE M HIF,” Journal of Medicinal Chemistry  (2002), 45(19), 4359-4370;
Jackman, J. E., Fierke, C. A., Tumey, L. N., Pirrung, M., Uchiyama, T., Tahir, S. H.,
Hindsgaul, O., Raetz, C.R. H., “UITE L Z R ABE P8R A £WE N BERRRE
i: BESHES SN NOEERLUDHHIAFE UDP-3-0-R-3-52%
myristoyl)-N- Z Bt & 2% % V& it Z Bt % 88,” Journal of Biological Chemistry  (2000),
275(15), 11002-11009; Brooks, C. D. W., Summers, I. B., “H =KADY &RINZ
PEBIE KT FT 88,7 Journal of Medicinal Chemistry  (1996), 39(14), 2629-2654; Jeng,
A. Y., De Lombaert, S., “PyFZ & LEFHMHIF,” Current Pharmaceutical Design
(1997), 3(6), 597-614; Zask, A., Levin, J. I, Killar, L. M., Skotnicki, J. S., “Zf%k
R EOBERNME!: ETF4EMA®IT,” Current Pharmaceutical Design  (1996),
2(6), 624-661;Skotnicki, J. S., DiGrandi, M. J., Levin, J. I, Chemical and Screening
Sciences, Wyeth Research, New York, NY, USA. Current Opinion in Drug
Discovery & Development (2003), 6(5), 742-759.

B T MK ERAZEE ERAE, FIHKHE RN T WA, BEMR
B B4R S B E

et
THREXLESTHINES:
AcOH: LB
aq: 7KE
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ATP: =BRBRE

Boc: T &k

Boc-Thr(OBn)-OH  3-(R)-FHEE-2-(S)-H T EHMERE-TR
DAP or Dap: “REARE

5 DCM: S(CRELFE)2-FTH-6--—FEIEELEE)-
4H-AHt W
DEAD: BE R — O
DIEA: “RARELE
DME: 1L2-“REELE
10 DMF: N,N-Z R E BB
DMSO: s 20127
DPPA: BRREBBESENLY)
Et;N: =&
EDC: N-G-ZHEFERE)-N-ZEK BT
15 EDCI: 1-G-ZHERERNE)3-LEKR BT
EtOAc: LR TR
EtOH: ZEz
Fmoc: O-Zi B P AR
Gly-OH: HER
20 HATU: O-(7- B Z% 3K - = M- 1-25)-N,N,N'N"=[Y FF ZE R 5%
NEBERR Eh
HBTU: 2-(1H-ZE I = me-1-35)-1,1,3,3- T P ARG
IS RBEER £h
Hex: EoH
25 HOBt: TE
HOBT: 1-RRERF=W
HPLC: B A
ICsy f&: SBRD W BHITEYE 50% #3MHTIRE

iPrOH: TR
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LC/MS:
LRMS:
MeOH:
NaOMe:
5 nm:
NMP:
PPh;:

RP-HPLC:

RT:
10 sat:
TEA:
TFA:
THF:
Thr:
15 TLC:

AR €L/ RS
1653 4 oLk
Rz

CH.LE:

gk

N- A Ee ik ug ke
=FRER
RAEEBB AR
=R

MR

=K
=RIE
WS
HER
HEAL

LHE SRR ZREABTRENEREATM ACD A 5.07 %K
£ (2001 4E 11 A 14 H) KRB — 2L EPRRIHE R ZE B IUPAC W

BIER B

20 B 5 X

N-FHRESERECWN AR RRFREMNER
LML 3-W-4-K-N- {(1S, 2R)-2-FE-1- ((RER) RE) FE) PR

GERR.

o o ~\OH o \OH
OH L-Thr-OMe+HCI r‘I(OMG NHZOH «HC! N\LH/NHOH
F EDCI.HOBt,DIEA H O NaOMe,MeQH F H o
Br DMF 1,20 /ot Br 0CEIZR: v
25 1 2 HCI K ¥ # 3
A SFE 48 g/ml mmol
ZHER (1) 219.02 1.0 2.152 ¢ 9.83
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L-Thr-OMe-HCI 169.61 1.2 1.968 g 11.6
EDCI 191.71 1.2 2218 g 11.6
HOBt 135.13 1.1 1410 g 10.4
DIEA 129.25 4.0 6.8 mL 39.0

5 DMF 60 mL

(28> 3R)-2-(3-B-4-W-EHEEE)-3-BE- TRINQNEE
£ OCHES TH _-RAEZKG.8mL, 39.0mmol)IIAZE] 3-1R-4-F-FHEK
1(2.152g, 9.83mmol). L-HEMRFEIRIEEEE(1.968g, 11.6mmol). EDCI(2.218g,
10 11.6mmol). 1 HOBt(1.410g, 10.4mmol)ZE 7K DMF KR EHIEHF . WA 0
TFRHE 1N, i THE 20 M. YR BtOACG00mL)HE, 451 1.0M
B9 HC1(2 X 80mL). fRF1 NaHCO;(2 X 80mL)F17K(4 X 80mL)¥E¥&, F MgS0, 1%,
Tk, EFEFTREB/BI—FHECHERY, ZRRWEARNEE, BE
3.280g(100%)BEARIEI(2S, 3R)-2-(-1R-4-F-F FBEE)3-BE-THRFE 2, mp

15 73-74°C. MS(ES+) m/z 333.9 (C;;H;sBIFNO,+H EE 334.00).

3-3-4-%-N- {(1s, 2R)-2-BE-1- (BEREFRRE) WE)} XHFEBRK QONHE

CHa H

OH o OH
J;rocm NH,OH eHCl Nj;rrNHOH
il NaOMe, MeOH HHA
0°cE=ER F
Br 3

EOCHESSAT, MERERE(66mg, 0.95mmol)i)TE/K FEERF MA

20 FEBIQS% KPS, 360mg, 1.67mmol). N ZIFRITIE, ERMKBERE 0
CTHFE 10 7080, A (2S, 3R)-2- ((B-R-4-FAFEFRETE) 3-RETRFE
(2)(284mg, 0.850mmol)ft) FEEEW, HE RN OCTHHE 2 /M, REEHT+

B3 =ZRRMEREIE 17 D). A 1.0M B HCl E®(10mL), ¥ 4: 18
KB/ REBAEX20)ZER. K ENEEH, HH NSO, T8, WA BIR AR,

25 FHEEAHZBEXSmL)BHHE, FER L T TRE D B ARKRE 3-R-4-8-N-{(18,
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2R)-2-BE-1- (BREE)RE) WH) EXHBEK 3: mp 152-153 °C. Rf (10:1
CH,ClyMeOH 7ERERZ 1) =0.53,

REERRENAGEE
SEi 2: 4-EFBER-N- {(1S, 2R)2-FB-1- (BEX)RE) FE) xmm

CH3

CH, b
o 3« _OH
AN OCH; _ NH,OHeHC NHOH
O O HHGS NaOMe,MeOH
oCcH A
o)

HOCHESSET, MEEEME(121mg, 1.74mmol)i /K FEEQ.OmL)ER F
A FREMNQRS EEYHPERE, 680mg, 3.14mmol). STZITMEBINTIE, EMK
RIVERTE OCTHERE 10 4040, N (28, 3R)-3-BE-2- {(4-FEEBIEER) B
FE} TEFE1)(S34mg, 1.56mmol)X] FEE(3.0mL)AEH, 3 ERNA 0C TR
3/NEY, RIEZRETFHE B 0 R MRS FE 18 /M) DA 0.5M B HCL ¥ #(20mL),
WA S: 1 KR/ AR EEEGX40mL)ER . BEHBEEHF, HA NS0, T, &K
FERIEREREER. EREEALGEEBMEEMN 30: 1 CH,Cl/MeOH | 15:
1 CH,CL,:’MeOH)J5 18 3| 228mg(43 %)) 4-KFBE-N- {(1S, 2R)-2-FB%&-1- ((B
HEE) RE) XREBR.

LM 3: 2R, 3R)-3-BE 1- { 4-CHRPRE)ER) RE) Nerks-2-ARBEE
[ {i0F=g: |

(2R, 3R)-3-BE-1- { (- CSRPRE)FL) RE) brksr-2-2)-N-CEXFHE)
FF eI (2) Mo il %

0}

0 OH
AL O
unOH -
FiCeg HATU, HOBt DIEA, DMF /Q)L

OCH=ER

1

o
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ZEO0CT, [(2S, 3R):3-BE-1- { U-CSRFPEIH)FE) RE) m 2-R
B (1)(405mg, 1.27mmol). FERRZE K (243mg, 1.52mmol). HATU(556mg,
1.46mmol)F! HOBt(178mg, 1.32mmol)#) DMF(10mL)&# F — AW —A A =R
HELZ(T1I00 L, 4.07mmol). —/ D EBEARWE, KNESYEZETHHE 18
/N, #RJE F EtOAC(200mL)# B . HHLEMH 1.0MHCI(2 X 60mL). 1 NaHCO,(2
X 60mL)F! H,O(5 X 60mL)FE % , A MgSO, T8, 4515 3 493(92%)HI((2R, 3R)-3-
BE-1- { G-CEHRFEE)EE) BE) rglr-2-2)-N-(FEFEE)FHRZQ),
—MEAKMRY, BAFIRIEBSESE. RE(25: 1 CH,ClyMeOH)=0.35.

R, 3R)-3-B#-1- { (4-CREEE)EL) RE) Ms-2-FREBFREC) HH
%

o)

0
o N NH o NHOH
/@/kN Hy N
unOH Pd(OH)glC FaC quH
Fac\o EtOH 3 \O
1 2

IR

B((2R, 3R)-3-BE-1- { U-CSHRHEERE)FE) BE) MgR-2-2)-N-CEE
A E) P OB % (1)(143mg, 0.337mmol) # EtOH W+, M A 20 % (4
Pd(OH),/C(50mg). FRAASEN IL WSBRPHEREIE 0.5L), REE S
RT(RERED)BHE. —IMRHLUE TLC #WERBREREEL. BHHA
EtOAC(10mL)#%, BB i, /A 20: 1EIOAc/EIOH(S0mL)¥ERR . K45
BRIFERT T TRAE 90mg(80% ) KA HANKQRR, 3R)-3-B&-1- { (4-(=
REPEE)KE) BE) MBIR-2-FREFKQ): mp 64-65 °C. Rf (10: 1
CH,Cl,/MeQH)= 0.29.

B RS R N XRE WAL
S 4: (25, 3R)-3-BE-2- { (4-CEERERL)FR) HE) TREGRONER
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0
O H  L-Thr-OMe<HCI I(OMe NH,OH sHCl I",NHOH
O NaBH(OAC), EGN “NaOMe, MeOH
1 THF, EiR, 20 /)i 0 'Ci'lﬁ.n 24 /BT

HCOK B
=%l a5F HE g/ml mmol
4-BRAFHE F R 182.22 1.0 1.104 g 6.06
L-Thr-OMe-HCl  169.61 1.0 1.030 g 6.07
5 NaBH(OAc); 211.94 1.4 1.800 g 8.49
Et;N 101.19 2.0 1.70mL  12.1
THF 25 mL

B=ZR(1.70ml, 12.1mmol)iNE| L-FREEF B hER £5(1.030g, 6.07mmol)F!
4-BR R B (1.104g, 6.06mmol)f) THFQSmL)&EEW$. 20 24 LUE, WA

10 NaBH(OAc);, &EBWHMHE 20 /M. KM TLC(50: IDCM/MeOH, R;=0.4)##=.
RINBEYFAEM NaHCO; R (SOmLYR K, FH A EtOAc(2X 120mL)Z B,
MgSO, T, TEHAREGIACARRBGE, BRAELEHAML(150: 1IDCM/MeOH)
JETRE 1.220g(67% 73, 98% A \RH B R E(2S, 3R)-20 ((BEFK-4-H FA)-
]E) 3-BE-TRFE 2.

15 HPLC(260mg, #E4T34474F)14.25r%; LRMS(ES+) m/z 299.9 (CisH,;NO; +HFE
#300.10). 7E0°CF i AMeOH/NaOMe f{)NH,0H, #EJL/PE RS ZEE
BAL&¥3. LCMS MH+ 301.15.
BlEER-FFRARE-XAREN— B FERTREMENS)
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2
Br—@—co,_Me ©\B(0H)2 co
- Me

Pd (dppf)Cl2 3

1 THF / H,0 (3:1 viv)
N22C03, RT

NaOH
s OO+
Water, MeOH —_—

f£ Pd(dppfHCL,-DCM #4LFIR THF/H,O0 AWK Suzuki 5%

AN

SO
N ZB(OH),

> N

|
Az Pd (dppf)Cl, 3 |
X &
1 THF / Ho0 (3:1 viv)
Na,COs, RT X
4
5 A SFE 4E g/ml mmol
RRFTE#1 ~300 1 100 mg ~0.33
WER#2 - 1.2 - ~0.40
Na,COs 105.99 3 104 m ~0.99
Pd(dppfH)Cl, 816.63 0.1-02  27-54mg ~0.033-0.066
10 THF (3) (ESHEEA 5 7% 0.75 ml
KD (EBRFEN S 7% 0.25 ml
HESR

¥ 1 9 FEGHDI(OMAZ 1.2 43Q)F Pd(dppH)CL, B8 THF ¥HF, RSMA
K, HEZETHH S M. RNERMNEFELIR), RNYAHZEZEE(5-10ml)
15 FUK(Im)FERE. 2BFIE, FH NaHCO,2X3ml), 7K(1X3m)FHEF &K1
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10

15

X3ml)¥ek, FH NaSO, T4, i3, 75 8ml BB TIRGE . Bk By YW 7 DMSO

&, FFHESHFIHEE R HPLC KA EF>80% K==,
f#F Pd(dppHCL,-DCM LA DMF ¥R Suzuki 255

AN
S O U &
oS Z N B(OH),
X/ = Pd (dppfCl, 3 H
DMF, TEA, Uz
1 X
80—85C, 12 /it .
=Xl STR “E  gml mmol
RAFR #1 ~500 1 20mg  ~0.04
W ERH2 ~200 2 ~l4mg  ~0.08
Pd(dppf)Cl, 816.63 025 10mg  ~0.01-0.02
TEA 101.19 5 28 L ~0.2
DMF (FHE 3 BESHN § 5048) 0.5 ml
BESR:

MBI | IR 2, 38 EITRE RS . [ DMF FEAES 5-10
a8, REMAZZK, REASSEEMER. U—amA B & PddppHCl, &
. FXEFEAES, HEETER, E~80CHEREY. YRNERNGT
®), SR, FEEEH BIHIE B HPLC RARAEP(R0% = X),

3 DAP R{K4 R
SCHER 5: 3-(R)-BE-2-S)- ((4' -ZH-BFEE 455 WE) -TE-REERG)
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. «HCl
O THEL o .
H,N OMe  Tr-gr TH N, OMe DPPA, PPh;, Tre OMe TFA
o DIEA, CHClj, DEAD, THF, ﬁ DCM, RT,
1 RT 0°C-RT o 2.5 /Bt
2 3
0,
H,NIgOMe 5 ID%rome 10% Pd/C, H, -
MeOH, RT, 3 /s
EDC, HOBT, H o e0
4 DIEA, DCM, 6

RT

HoNOH, NaOMe

) eOH, 00 N
H 30 44 RT 8
7
N-ZXEFEH B AT EQ) &
* HCI
""" OH ., OH
HyN OMe Trt-Br Tl’t\N&/OMe
0 DIEA, CHCI;, H §
1 RT
2
A aTTE HE g/ml mmol
5 H-allo-Thr-OMe-HCI (1)  169.7 1.2 20g 12.0
Trt-Br 323.24 1.0 323 g 10.0
DIEA 129.25 3.0 52ml 30.0
CHCl; (dry) 100 ml

FEALS B W, Righi, P.; Scardovi, N.; Marotta, E.; ten Holte, P.; Zwanenburg, B.
A Ui i (Organic Letters) 2002, 4(4), 497-500.

EZRAN,SEAT, B=FFRRG2g, 10.0mmol)f) CHCL(40ml)ZE & i
ABIH AR HFERF AR E(1)(2.0g, 12.0mmol)F DIEA(5.2ml, 30.0mmol)
B CHCl;(60mI)¥E# F . R ] LA ¥ERR A EtOAC/IE 2 4%(40: 60)f TLC FRER.
PR 12 DR LLE, RADRGER B —FiRERA. WA EtOAC(170ml)FRE, 3
F 0.2N KIFTERBR(2 X 50ml). 7K(2X 50mD)FHFI 7K (50ml)¥edk, TR (Na,S0,),
T, WERZERE] 3.73g(85% 2R, 95% 4 )M H AR .

10

15
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15

20

25

HPLC(220nm, i&4T 41 4341)30.90 4%h; HPLC(220nm, 15T 17 4-4F)14.86
4r8h; LCMS: LC(214nm)3.06 438, MS(ES+) m/z 376.2 (C5yHasNO; +H FE
376.18).
3-(R)-BEE-2-S)-CEFR-HE)-TRTRONEHE

‘e

N,
Trt\N/[(OMe DPPA, PPh, T rt\j;rwe
H O DEAD, THF, ﬁ
0°C-RT o
2 3
R SFE HE  gml mmol
Trt-allo-Thr-OMe (2)  375.46 1.0 4.08¢g 10.88
PPh, 262.29 1.0 285g 10.88
DEAD (4% 1) 174.16 1.6 293ml  17.82
DPPA 275.7 27  640ml 297
THF (F48H))

FHIL P 2R W.:Matsuda, A.; Yasuoka, J.; Sasaki, T.; Ueda, T. J.Med.Chem. 1991,
34, 999-1002.

£OCH N, SAT, ¥4 DEAD(2.9ml, 17.8mmol)f) THF(Sml)%E R 1818
HERMAZIB =K PE-F)-FEBRFEEQ)4.1g, 10.9mmol)F PPhy(2.9g,
10.9mmol)#] THF(40m)¥ERF . 3 F4hLLE, 7EOCF, MGG R N i
A DPPA(6.4ml, 29.7mmol)#] THF(Sm)¥. 1 PG, REFREER. 40 /)
BTLAJG, 1R4E TLC(IE 24t/DCM/EtOACc(64: 20: 16)(Rf=0.6))F1 LCMS, KN 7ZHK.
RRAIERREEE 18g A8, ZMEAHIECH: EtOACc(88: 12)HI¥ERiBuHEAT
i, BREHBR 3.5 4R T0% K=Y . =¥ iE O4/DCM/EIOAC(76:
20: HHIVEBRBBRBITAREANCI TREZ=ZXFBANBENFERNEE

BIFY), WENETTRERE 1.65g638%~R)MREEMRY. HEEEN

B, ZRBERPEN LR HPLC EFRE3] TFA T/KE.

BE, RNALUETHRK DCM F3#1T. 1/ 5.44g(14.5Smmol) =% F-F)-
TR T ES(2)K DCM(100ml)¥5# - PPh3(3.8g, 14.5mmol)5 4 # DEAD(3.4ml,
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21.8mmol)#] DCM(5ml)F1 DPPA(6.3ml, 24.0mmol)f DCM(10ml)¥% ¥ i /& fZ BT LA
EREIASBRAE. 3RLUE, B TLC f1LCMS W, RNAEHIT. FEH
BRI, B22.97g 7, S1%BEE,
HPLC(220nm, 3E1T 41 474¥) 40.5 4>4F; HPLC(220nm, 4T 17 4-4) 16.32
5 48k LCMS: LC(214nm)3.7 434, MS(ES+) m/z 401.2 (C3HpsN;0, +H FE
401.15).
2-(S)-HE-3-R)-BRE-TREBRERZ(HNHE

N3 N * HCI
TFA 8
Trt\uI'(OMe DCM, RT, Hzt‘ﬁ;’rOMe
(@) 2.5 /NBYF o}
3 4
10
BAFH STFE  HUE  gml mmol
=XPE-BEE-HEMRTE 3) 40047 10 479g 11.98
TFA 57 ml
CHCI; (F4&H9) 3 ml

15 EZRNHFEHAT, B=FFRE-BRE-HERFEEG)4.8g 12.0mmo)FRE
95% i) TFA/DCM B F. 2.5 MFZ/E, LCMS BRH KR FERK. HREERER
A 0.5N B W 0om)HRE. KEA DCM2X30m)ER, RiEET. ¥AEHE
{REFEE AcCN/ZK(50: 50)(100mD), FRGT=ERLKRA, RaJfES
TFA. BE|HERAEEAN A A EEBER-HERTY(4)2.26g(97%F=FK, 95%HE).

20 HPLC(220nm, iZ47 41 4r4%)7.91 43%F; HPLC(220nm, 1Z4T 17 4744) 3.36 &
4, LCMS: LC(214nm)0.48 4344, MS(ES+) m/z 159.3 (CsH;oN,O, +H FE 159.08).
3-R)-BRE-2-(5)- ((4° -ZE-BREE-4-RE)-HE) -TRPEG)NHE

N, *HC cozH 0 ~Ns
HzNj;(OMe 5 . Nj:n/OMe

o EDC, HOBT, H o
4 DIEA, DCM, 6
RT

25
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200480005935. 3 o B B FE75/305M
=i SFE R g/ml mmol
BRE-HEARTFTELKIEM) 194.62 1.0 195 mg 1.0
AR (5) 226.27 1.0 226 mg 1.0
HOBT 153 1.0 158 mg 1.0

5 EDC-HCI 191.17 1.3 249mg . 13
DIEA 129.25 2.5 0.44 ml 2.5
DCM (FI&8) 10 ml

10

15

20

25

EZBMN,SAT, # EDCI'HCL(249mg, 1.3mmol)JIAZI BN BE K-
FHE R F B2 M £ (4)(195mg, 1.0mmol). HOBT (158mg, 1.0mmol). 4’-Z.FE-BEH
H-4-F R (5)(226mg, 1.0mmol)F1 DIEA (0.44ml, 2.5mmol)f] DCM (10m)HI L
. 24 MEFELE, TLC(E TA/EtOAC(60: 40)Rf=0.3))F1 LCMS BR RN
Ao KRNYERETZRBIIREBRY . BHEFYE R EOAC(100ml)HF,
A 02N #F&(2 X 50ml), #F0 NaHCO; &R (S0m) A& K (Soml)¥eik, T
(N2,80,), ¥, WERFFIHMIFAEE. HEHE C5/EOAC(70:30) MLk i
BABIEEFRAAL, BRNETTRGHED 245mg(67 %= R) ML=,

HPLC(220nm, 1B1T 41 4+4¥)33.87 4+4F; HPLC(220nm, 3247 17 44%) 15.61
4r%F; LCMS: LC(214nm)3.25 4> 4d., MS(ES+) m/z 367.2(CpeHpN,O4+H FE
367.17).

FR-EE-2S) (¢ -ZEBRESRE)-AE) -TRERONHE

0 N3 ‘ o NHZ
10% Pd/C, H,
OO o T
z H

MeOH, RT3 /e o)
6 7

=il
BRERESERE- T ERR®G)
10% Pd/C

H, (54)

MeOH (FJ#K7)

SFE iy g/ml mmol
366.41 1.0 244mg  0.67
200 mg
127 Sk
10 ml
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10

15

20

25

BECEE SR RE-HERFE(6)(244mg, 0.67mmol) ) BFEE(10m)E R HITHEE
FE B4 PrREOTTE R . 1 BB AR 30 5, —RIMA 10% 8 Pd/C.
RNEZEMESRATHRAE. REEETREBBFPHITUBIES, RERITE
SEREQ IRERSE)RNESS. KNS 3 D, BESBRRES. REYH—
BRI ELBREE. BELER MeOHGBOmD)¥ERR . & 3/ MeOH R4 fERIE
T#&Kk, BEFETIE, B3 225mg(99% =) K4 K B & -B 47 4(7).

HPLC(220nm, 14T 7T 17 4r%110.79 4%F; LCMS: LC(214nm)2.21 4r4%,
MS (ES+)m/z341.2, (CyoHauN,0,+H FEE 341.18).
3-R)-BE-2-S)- (4 -ZEH-BRFEE4-RE)-HE) - TERBERGS)NHE

NH,
Yo 0 ~NH; H,NOH, NaOMe H
. . NN OMe MeOH, DCM, N ) OH

8

H o 30 4444 RT
7

il HTE 42 g/ml mmol
FE-Thr-OMe (7) 34042 1.0 225mg  0.66
H,NOH-HC1 69.49 10.0 460mg 6.6
NaOMe 54.02 ~12.0 ~430 mg  7.92
MeOH (FH&K7) 7 ml

DCM (T#:H)) 5ml

[) P B R AR - - 7 R Y B(7)(225mg,  0.6mmol) Al ¥ % 2h BR £k (460mg,
6.6mmol)7ZE MeOH(7ml)F DCM(Sml)" 1.8 K - — K It 5 ) NaOMe [& 4%
K(430mg, 7.92mmol). FEZRMESSRT, Bk 2 HeLUS, RANM pH (EE
W pH 4 EER 7-8 BIERUN KR 0 68 B AR B 100 40N O 4R VIR B BRAR Y«
A /DM ) NaOMe(50-100mg)2 4 LA JE, M RN pH BN N B4, &
B J& —4 NaOMe(& 3t 250mg) NN JE, KAZH pH A EIF 2/ 11-12. RN pH
A 11 B3 BRGEH#IT . RIE LCMS RIMIE, 30 H40LlE, RN T 85%,
RMBA-10CHE. AKREYERKEYPHANERTE. SEHREYH
MeOH(15ml)¥E#k . WERA VIR I WUE T IR 4578 3K ™= 91(750mg) . ¥ == H)({X
R 150mg BI—6)¥ARE DMSO(Iml). AcCN(100 » DFIZK(100 » D, FEit—4
RIURZEEN BRI, KENSEEH B &RE HPLC $. 4H 20X 50mm
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HIABER 120 C18 HHZAT 22ml/ar4F 2 B BEBEVE MR (ACCN/ZK, 0.1%TFA)16 434hik
T4, ARE T . K TFA BiEI RS R 1E AcCN//K(50: 50)(SmiI)F! IN
BRBEBOQANMEIZE)P, BRETHEE 11.5mg BN K BRRE(Q23%T=F).
HPLC(220nm, 3247 T 41 5349)19.31 4344 HPLC(220nm, 1T T 17 474¥)9.39
5 4% LCMS: LC(214nm)1.98 4r4b, MS (ESHm/z342.2, (CioHpN;O3+H EBE
342.17).

4’ EFBRBREEDARAZITRNER
SKHEB 6: BREE-4, 4’ -ZRM 47 - (C-FTHRE-HE-HE)-BE) 4- (2R)-
10 FRE-(1S)-FBEMETRLE-TE)-BEEL) (6), W
SR 7. BREEA4, 4 R4 - (G-HE-FE)-BE) 4 (CR)-BE-(15)-
PSR AR TN 3E)-BRL) (7)
OBn
L
H T “OBn
3

o OBn
4 LH
BocHN._~_NH, O N OBn

2
OBn
N
H,N
=1 BN 0P, DIEA, DMF, 18/hif
1

o]
— H
EDCI, HOBt, DIEA BocHN O
DMF, 24/ oA 5
(0]
0 OH
N
H,, PA(OH), O ” 3 "OH
THF, MeOH H O
16/ee BocHN._ ~_N 6
o)
o OH
N
TFA, DCM O ” "OH
o)
2.5/hRr H
heet H2N\/\/N O 7
0

15
(2Ss 3R)-2-BE-3-(EEFEE)-N-CERALE) TBEONESR
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10

15

20

25

;/© 1. BnONH, ¢ HC!
H EDCI, HOB,

DIEA, CH,Cl,

0 0O
>ko/U\N OH 2. TFAICH,Cl;
H 0o

3. NaHCO; KB ®&

Boc-Thr(OBn)-OH
yd B

(1:1)

J's

CH, Ho
H
N\
HoN 0
o]

A

E OCHBET, m¥FERKIH B H B30z, 52.06mmol) .
Boc-Thr(OBn)-OH(14.01g, 45.28mmol). EDCI(10.01g, 52.21mmol)fI HOBt(6.90g,
51.06mmol)#E CH,CLB00ml)H)BZFH P IMA — A & L& (28.3ml, 162mmol). —
P EBEAW, RNBEWFEZER THE 20 /e, A CHCLE0m)HE. H
HLEMA 1.0M HC1(2X200ml)\ ML NaHCO, ¥ #i(2 X 200m]) A F1 £ b 7K (200ml)
ek, A MgSO4 &, WZES 145z AEEE. BEEH =R ZEBO0mL)H
CH,CL(90mL)¥WALEE, W 2.5 /M. RNBEYAREZERKRSE, REH
CH,Cl(600mL)#& % . HHLE F #F NaHCO; ¥ (2 X 200ml) ¥, F MgS04 T,
WAERE] 14.5g BFRAKMRY . BERAEANG0: 1 CHClMeOH)EHEEX
RAEKMRP2S, 3R)2-BEI-(EEFREE)N-CREREE) T BFE(A)8.9g).
Rf(50: 1 CH,ClyMeOH &R £)=0.2,

(1S 2R)-4’ -Q2-FRE-1-FRERE PFHE-AEE ARE)- REE-4-RRO)

&
% i S
RE(1) 314.38
BB (2) 242.23
BOP 4423
DIEA 129.25
DMF

ok
1.0
1.9
1.5
3.3

g/mL

0.944 g
1.360 g
2.007 g
1.7 mL
200 mL

mmol
3.00
5.61
4.54
9.76

[ 4, 47 -BEEETHRE(1.360g, 5.61mmol)i) DMF(180mL )& & F 1A
BOP(2.007g, 4.54mmol)# DIEA(1.7mL, 9.8mmol). BiIA(1S, 2R)-2-E -3,
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N-Z-FEE-TBiE(944mg, 3.00mmol)f¥] DMFQOmL)¥ W, KINHH 18 NEt.
WA EtOAC(250mL)#EE, 3£/ 1.0M i HCI(500mL)¥E¥% . 7K EF EtOAc(250mL)
B, FEHFEIE. HHER 1.0M B HCI(250mL)¥E#k, F MgSO, T, K45
183 3 € A48 [ 44 RERR (83 4141(60: 1 CH,Cl/MeOH)/5 78 % 210mg A B 14(1S,

5 2R)47 -Q-FEFE-1EEEEE TEE- AR TEE) R4 R 3(13%7
#). Rf=0.80(10: 1 CH,ClyyMeOH); LRMS(ES+)539.1 (C3H3oN,0s + H FE
539.22).

KEE4, 4 -ZRB 4 - (G-FETERE)-ZE-FTE)-BE) 4- (CR-FERE
10 -(1S)-FMEREL TR E)- B oE%

% e B 8 =) o g/mL mmol
BREERRKQ) 538.59 1.0 0.200 g 0.371
R (4) 174.24 1.1 0.071g 0.407

15 EDCI 191.71 1.1 0.078 g 0.407
HOBt 135.13 1.0 0.052 g 0.385
DIEA 129.25 2.7 180 uL 1.0
DMF 2 mL

[ EXEE IR 3(200mg, 0.371mmol).EDCI(78mg, 0.407mmol)F1 HOBt(52mg,
20 0.385mmol) #) DMFQmL)BFE T MA N-G-BERAE)EEFBRRT B (71mg.,
0.407mmol)F1 DIEA(180 1 L, 1.0mmol), R RVB & HIHEHE 24 /i, A EtOAc(150mL)
W, JFA 1.0M ) HCl(2X60mL). #8F1 NaHCO; #¥(2 X 60mI)FI7K (3 X 60ml)¥k
#, H MgSO, T, REBIAEHEE. BRAEALQ25: 1 CH,Cl/MeOH)
JERE] 194mg(75% =) BEARBEE4, 4 -ZHBR4 - (G-(BTE5E)-
25 RHE-WE)BE) -4- (QR)-FEAE-(1S)-FTEEERFHE-WNE)BIE) 5. Rf=
0.15(50: 1 CH,ClyMeOH ZERR E); LRMS(ES+)695.2 (CsHuNO; + H BE
695.35).
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BR¥ER 4, 47 - M 47 - (G-(BTHRE)-RE ) BEE) -4- (QR)-EE-(15)-
PBERETRE NE)-BEE) ONEE

B 4FR =P\ g/mL mmol
5 BREE _BLRE (5) 694.82 1.00 0.190 g 0.273
Pd(OH), (20%/C)  106.42 0.15 0.020 g 0.040
H; (g) R ER
THF 5.0 mL
MeOH 3.0 mL
10 B ZFERPHAERRERIF®R 5190mg, 0.273mmol)f THF(SmL)H

MeOH3mL)FI¥E# F 1A Pd(OH), (20%/C, 20 mg, 0.04 mmol), FEESKSNT
(RERE)HHE 16 A, HEAYESHELEEYTIE, FH 2: 1 K
MeOH/THF(15SmL)¥t#, RERBIFRERKNERY . BREIEHELG: 1: 1
TFA/MeOH /CH,CL)/5 8% 110mg(78 %7~ %) A Bl AR BX KK -4, 4° - R 4’

15 - (G-(RTEBRE)-EE-HAE)-BE) 4 (QR)-BE-(1S)-REFEFRE-FE) -
BERE) , Bk 75-77C. Rf=020(10: 1 CH,Cl,/MeOH); LRMS(ES+)515.4
(C36H3N4O7 + H FE 515.26).

BXE-4, 4 -ZRM 4 - (G-HE-FE)-BE) 4- (CR)-BE-(1S)-BEEXH
20 MEE-AE) BB HNEE

A SFE HE g/mL mmol
BT EIRER T HIRZ(6) 514.57 1.00 0.080g 0.155
TFA 3.0 mL

25 CH,Cl, 3.0 mL

F 50 % TFA/CHClL(6.0mL) A B & H R T HHEE R 6(80mg.,
0.155mmol), F#Hi#E 2.5 Mot RNIBAEYERERE N IRERIEFEEERY .
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200480005935. 3 o P ZE81/305m

F RP-HPLC (Cjg #£, CH;CN BEEE¥ERRYE 5-70%, 0.1% TFA, UV 43#7 300 nm, 36

AL, FETFHRENTSBE] 14me1 %R A BB ABRERE-4, 4 -

TR 4 - (G-BE-FWE)BEE) 4- (QR)-BE-(1S)-BEFLFEE-FE) -

BRZ) o LRMS(ES+)415.3 (CyHyeN,Os + H B E 415.20); RP-HPLC(300nm, iE4T
5 36 7H)18.2 4.

Mt 8: N-Q-(N-BRERETEEE)(29)-2- { (4-4-ZEFE)FE) BERE) 2

X)L ME R
H,N ,H
1 e 0 ST
HO_ Fmoc ) .
SN THF HO_ . N,Fmoc -
j<]> H \g H
1 2
o

H - N
N 1. Piperidine, DMF

[ \AC T H (
H 2. HATU, DIEA, NMP AN
N . - . HO N
Q/\ o\ W Fmoc Sz EBEE \([)[‘ N O
o H 4358
s 3. TFA, K

10
3-ZBEERE-2-(OH-5-9- B FREREKE)- ARQ) M %
HN
1 Ac,0, liLIE At
HO W\, .Fmoc —— >
WSNNT HO_ .\, ,.Fmoc
\”o THF \g N
1 2
15 & SFE HE g/ml mmol
Fmoc-DAP-H (1) 326.4 1.0 980 mg 3.0
ZR Bt 10209 1.5 425 uL 4.5
Atk BE 79.1 2.0 483 uL 6.0
THF 20mL

20 EZEMBHT, K ZME THF(SmL)¥B A 2] Fmoc-DAP-H(1)(980mg,
3.0mmol)FIRLEE(483 1 L, 6.0mmol)ZE THF(15SmL)KI=RIBEWF. 4 LS,
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LCMS ERBENRECEATERN. RMNYERETER. REYWERE
EtOAc(150mL) 1, A 0.1M B9 NaHSO4(50mL)~ 7K(50mL)M4EF1 £ 57K (S0mL) ¥,
i Na,SO, T1&, T, BERESET L1g AGRBEEETY. HE DB H &5
HPLC 24673 3] 0.99g(90 % F= 2 ) Bt E-DAP(2)

Q-ZBETE- 1 BRETEHABRE-Z2K)- AEFR oOH-H-9-ZFR=2KFXWIEQ3)
R &

N .
Ac H,N-O-Trt 4 Bg, Ac
HO l _Fmoc HATU, DIEA, NMP H \[ Emoc
TN - @FoyTy
0 o "
2 3
10 RF aFE HE g/ml mmol
H,N-O- = &4 fig 1.0 120 mg 0.113
Fmoc-DAP(Ac)-H (1) 368.4 5.0 980 mg 0.564
HATU 380 5.0 0.146 g 0.564
DIEA 129.25 10.0 196 ul 1.13
15 NMP 1.7 ml

At Fmoc-DAP(Ac)-H (1)(980mg, 0.56mmol)F! HATU(0.146g, 0.56mmol)f]

NMP(1.7mLYE®. #&% 2 H8LE, EZRMRG T, KiFhEmA B RS

(¥ HyN-O-=F FHEMAE(120mg, 0.113mmol)F. (Mg E Fmoc Z=F MRS H

LLBIE A PIIK 20% KIURAE ) DMF(4mL)EWACER 2 /MRSEIN. M ReHET 3

20 | DMF(2X5mL)f DCM(2 X SmL)3K¥eHk. ) #&% 20 /MTLLGE, #BENETHA
DMF(2 X 5SmL)# DCM(2 X SmL)R¥t8k. THME, HFET —MRMEPHEH.

N-Q-(N-BREFLTRR)(2S)-2- { (4-¢-ZEBEXE)EE) RERE) 7X)Z 8%
@RI %

25
Q-ZHETE-1-REFETBRE-ZE)-EEFR JH-7-9-E-FER=FFEMG)
F) 1l &
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10

15

20

25

o
H N

H [ e 1R OME ' ( "
3. TFA, %
3 4

R aTE YE g/ml mmol
Fmoc-DAP(Ac)-=F FEME (3) 1.0 120mg  0.113
4-ZEKEE 4- BB 226.3 5.0 91 mg 0.4
HATU 380 5.0 152mg 0.4
DIEA 129.25 10.0 140ul 0.8
NMP 1.0 ml

F 20% BIUREE (piperizine)] DMF(4mL)E WK g BB k. HETHAE, 3F
Fi DMF(2 X 5mL)H! DCM(2 X SmL)¥E &  FE T F TR AR Bo il 4-ZE B EE 4-
R (91mg, 0.4mmol)F! HATU(152mg, 0.4mmol)f] NMP(1.0mL)y&# . &% 2 4
BUE, EEBRMARE T, HiEHHEMARBREDTH H-DAP(Ac)-=F FEM s
(120mg, 0.113mmol)H . &% 18 /T LLSE, HEF N FH F DMF(2 X SmL)F DCM(2
X5mL)¥tgk. EEE T @M. @EidA TFAGS00mL), DCM(500mL)F1/K(50 u
L)KIERALEE 25 5380, PP AR AR EWiRe . it S84 RE 3 F 385 i DCM(2mL) ¥ .
¥EHH TFA F1 DCM H4ZERE TR . BEWH CH,CNAK(1: 1D)(10mL)HER
FET . YR & EIH HPLC 4ifk. K394 DMSO(ImL)F, &Eid—4
RNURLBEF LIRS, BIE RS 2% &8 HPLC #. #/H 20X50mm
RIEBZR 120 C18 #FIEAT 22ml/4r % 2 % B PE IR (ACCN/K, 0.1%TFA)16 444t
ITHL . ALK FT . BSHREYMN CH;CN/KQ: 1)SmL)FBREGT, BE
8.6mg 2 =M (4)(~21%F= 2).

SR 9: 47 -ZEBER-4-RR-BEEEFHRE - B AR 2.2)- Bk :3)
AR

4" LR R EE-1- BEREFRE-ZL)- BE =P X R MH
%
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10

15

20

/’\lloc NH,

, (NHO LEERELEN Q/\oﬁ\“-v(NO
Qo \“0 ﬁ PPy, DCM i H

, U :

R SFE HE g/ml mmol
BA K E-DAP(Alloc)-= X FEME (1) 1.0 500 mg 0.35
“HEEBHER 156.14  10.0 600 mg 3.5
Pd(PPh;), 11356 1.0 438 mg 0.35
PPh; 262.3 2.0 202mg 0.7
DCM 11.0 ml

EZBRMEST, % PdPPhy)s(438mg, 035mmol) N A& HBEE
-DAP(Alloc)-= 3 FF Z:4% 5(1)(500mg, 0.3 5mmol). — B Zk B L Z #R(600mg, 3.5mmol)
F1 PPhy(438mg, 0.35mmol)f] DCM(1ImL)KIEHI/MET . BEVYRAESHFHR
% 16 /AT, HEFEREGKIESY, FFH DMF(8X 10mL)f DCM(8X 10mL)¥EH -
HEZ T TEMARE 2K Ry #) DAP HAE 2.

4 -ZEBREE-4-RRO-BEREPRE- - PRBEEE-Z ) BB Mbl%&
O

o=$/
H
H ‘LNHZO 1. MsCl, = %012, DCM A \(NO
2 3
ekl nTE 4E g/ml mmol
BEEE-DAP-= R HEMAR (2) 1.0 160 mg  0.11
B R 114.55 10.0 85 uL 1.1
— R 107.16 15.0 190uL. 1.6
DCM 1.5 ml

PR E®S v L, 1.1mmol) N AF AR &) DAP #E(2)(160mg, 0.11mmol)
I FREEAE(190 1 L, 1.6mmol)KIR-& YK DCM(1.5mL)#E |+ . &% 16 DET)E,
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10

15

20

25

HTBE Y3 A DMF(10 X 2mL)A DCM(5 X 2mL)¥e # . BT A TFA/7K(4: 1)(1.5mL)
LEERG = S EUT R . R 45 4, BDid iR AR B s TFA IR, 3F
F TFA(1mL)HI TFA//K(1: D)(10mL)BEER AR, EEUE TR & H 1 TFA o5
FAtREE . @ik LCMS BAK= A H& 8K HPLC 4ift, A 20X50mm
BI#ELK 120 C18 #HIEAT 22ml/734h 4 %R IR BB(ACCN/K, 0.1%TFA)16 24t
AALRIF A ET . BEEREYMN CHON/K(: )YSmL)RBEXRET, B3 4mg 48
K BB RE A YI(3)(~9%7 = E).

KB 10: 4° -ZEBFE4-RR 26, 3-“HE-RE)- - REALTRE-Z
) -BB)A R L 19 669 2 845

(" gmene oy ('
, U 3 C
A SFE  HE g/ml mmol
BA L -DAP-= X B EREQ2) 1.0 125mg  0.096
“HFEIEFRE 107.5 10.0 103mg  0.96
Z R 107.16  20.0 225ul 1.92
DCM 1.5 ml

W _REEREFER0103mg, 0.96mmol)iI A EBE R H DAP ¥ A5(2)(125mg,
0.096mmol)F1 — FREEMEIE (225 1 L, 1.92mmol)HR-& 218 DCM(1.5SmLyEH T+ . =
ETHRY 5 pEE, HFTFRE®WHA DCM(5X2mL). DMF(5 X 2mL)#! DCM(5 X
2mL)¥E¥k. BILA TFA/ZK@4: 1)(LSmL)EG =Y Wi, B 45 24
Ja, BT IR AR R TFA W, 3FH TFAK(1: 1)CmL)ESEW g, ZEmE
TR & F 1) TFA A B 2R B . it LCMS Bk B2 B %14 B i HPLC
auik, £ 20X 50mm FIEBLR 120 C18 HFIBAT 22ml/ 44 4 % 36 B BRI (ACCN/K
0.1%TFA)16 r4h. AALHIT 35T BEEBREWM CH;CN/K(1: D(SmL)FHK
%F, B3 smg 4K A EEEFYGH~13%FK).
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W 11: 47 -Z - BRRE 4N 2-Q-FE-ZEEX)-1-BEEE TR ZK)

-BEEQ)MIE R
HN 1 oH .
Q H Hk/N\Boc OHN
N Neon NaBH,CN, AcOH ¥
Oy e A
O 2. 1M HCI 0
, ¢
5 2
griil SFE HE g/ml mmol
BEARR-DAP-REFFRRE (1) 3274 1.0 20 mg 0.096
Boc-& %&-Z & 159.19 4.0 64mg 0.4
10 NaBH;CN 62.84 10.0 3.1mg  0.05
L 60.05 20.0 6 uL 1.00
DCM 1.5 ml

] 4mL /PR FIBREE-DAP- RS EE (1)(20mg; 0.096mmol)Fl Boc-E 2
Z#(6.4mg, 0.4mmol)7E FBEE(1.5ml)H K HER:HI B F A NaBH;CN(3.1mg,
15 0.05mmol), BEMAZEGUL, 1.0mmol). KM LCMS IR, #tH 12 /DS,
FEM AR R A TER 50% « TEWRUE T IR 48 R N8 B I FOR Y1, K IL¥7E DMSO
. FEYEA 20 X S0mm FIFEZE 120 C18 81T 22ml404F 3 % 86 BB (ACCN/
K. 0.1%TFA)L6 4 BhE%I& B HPLC #ATLIL . BAULIESET . BTHH
FKREFE CH,CN/ZK(1: 1)(ImL)F IMHCI(700 1 L) . 7 50°C Fim# 75 445, R
20 MREWEKXET, B3 7.1mg 2xHCl R K B &K K =W(2)(~17%7=RK).

L HEM 12, N-(I-N-BEEEFEBRE)1S, 2R)2-BEFE) (4-Q-FRZ5RE)XKR)
FARERE A R
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- (o}
0 1. < >—= 2
™
OMe PdCl,(PPh3),, Cul, 1. H-Thr-OMe*HCI,
l EtN, THF F HBTU, DIEA, DMF

____;—_> ' ' -

1 2. MeOH, NaOH O 3
0 ﬁ: OH

OMe NHOH-HC!, N
O N I Na(z)Me MeOH \g( OH
F
® 4
4- KB LRE-KHERG)KIH &

— 0
0 1. < > = 2
(J
OMe PACL(PPhs),, Cul,
EtsN, THF 4

R SFE HE g/ml mmol
AR R R 262 1.0 200g 7634
LHRE-E2 102 1.1 8.56 g 83.96
10 PdCl,(PPh;), 702 0.012 065g 092
Cul 190 0.024 035g  1.83
TEA 101 1.5 16 ml 114.5 d=0.726
THF (T} &BAESSH ) 110 ml

EERT, ¥ 4-BA-FEFHRFE 1(20.0g, 76.34mmol). ZIRE-X(8.56g,
15 83.96mmol)- PdCly(PPh;),(0.65g, 0.92mmol)F Cul(0.35g, 1.83mmol)f THF(110ml)
BEE—ABEEMT. T EEH THF 280, BTN THF AR, BFERANE
SEDBA S 4. RNAHIZE 10C, A TEA(l6ml). BEAR, BRNEE
BRMESTHEE. 25 /00)E, REA EOAc40Om)HRE, B —ERETEE G
i A HLER A 1M HCI(60ml). NaHCO,(60mL) 7K(60mL)FI 7 F1 & £k 7K (60mL)
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Yelk, M NaSO, T4, ¥, WURWKRYE. KHEE 4 F B MeOH400ml). 6M
NaOHGB0ml)FIK(S0ml)F . REZZE 70°C T HHEEIF BB EER (K4 1 /M) .
RBFT A LCMS BREF. A H1R 13 Al K (500ml)FIIE E4%(100m)F . # PH
EEE 6-7. WEHRMEEESE, HAKGX60ml)FE D5 (3X60ml) ¥k, 7

5 HETFREE3B5 173 LPREFE, 99%%4H) .

-RE2-(-HRELRE-ERBEER) - TR T (9 &

(0]

oH o OH
1. H-Thr-OMe-HCl, OMe
= HBTU, DIEA, DMF O N
® g °

3 &7

® .
10
i 7 nTE A3 g/ml mmol
4-FHELIRE-EHFE (3) 222 1.0 1.55g 7.0
75 &R B B HCl 169.65 1.4 1.66g 9.8
HBTU 380 1.0 266g 7.0
15 DIEA 125.28 2.5 3.05ml 175
DMF 21 ml

EERAOEHT, ¥MAERRA.66g, 9.8mmol)fl DIEA(1.53ml, 8.8mmol)i
DMF(10mD)¥ER A S| 4-FF ZH - R 3(1.55g, 7.0mmol)F DIEA(1.53ml,
8.8mmol) i) DMF(11mD¥EH F . 12 /pBt & - R A EtOAc(300m)#%E, 3£/ 0.5M

20  HCI(2X60ml). 1 NaHCO; ¥ #(60ml). 50% KI5 i1& 2k 7K (60ml) A4 F0 £ 2k
(60m)BLHk, A NaSO, T4, &, HEREFKRSE. EXETHRE, B 2.34g
AEEEGELERTE, 9%4E).

N-Q2-3E-1-REFHRE-RE)4-FHE R E-FEFBEOC)NHI&
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OH
LA £
OMe NH,OH-HCI N
N 2 : N
O H NaOMe, MeOH O ﬂ OH

0 e 0
4

Y 4

@ ‘ S
A STE LE g/ml mmol
ZHEIREE-Thr-OMe (4)  340.42 1.0 234 g 7.0 |
5 H,NOH-HCI 69.49 10.0 481g 70.0
NaOMe 54.02 >11.0 >416g  >770
MeOH (F&H7) 50 mi
DCM (F4KY9) 30 ml

B K 2 IREE- N E - B RE4)(2.34g, 7.0mmol)H) MeOH(20ml)F1 DCM(30ml)
10 BIBEF, MABBKEIEM (4.81g,70.0mmol) fil NaOMe(4.16g, 77.0mmol)7E
MeOHQGOm)F FIA HI(-10CH)BEZ W . H LCMS BREFERMN. HiH2 PG, R
B S9%BIFEIE. A 1 248 NaOMe(0.416g). 3 /MJE, RESER 75%. f
A 0.5 258 NaOMe(0.21g).4 /MY R, RIMTEAL 90% « B ANA 0.15 24 8 NaOMe(0.064g)
¥ NaOMe HIEE X 12.65 % 8. KK PHELE 11-12 28], KM 95%. K
15 MY EtOAc(S00ml)FEE, FH MM NaHCO; (2 X 60ml). 50% K B & EhK
(60m)FIEFN & th7k (60ml)BEks, F Na,SO, T8, T8, HAEBETHRSE. B¥RHE
VSRR /DI E DMA . P4 Fi% & 84 HPLC A KA 120 C18 HHiE
1T 2% B P B(ACCN/K s 0.1 % TFA)BEAT 4tk . LB ET . B TFA 3B
BIF= YIS 4E CH,CN/ZK(50: 50)(80mL)FI IN HCl (13 4B)P HERET, L

20 SSURIFERF>97%MAERE 1.3g AN XK.

LM 13: 3-R)-TE-2-S)-G-XEZH K EPBRAEE) TE REERAONS
R
3-R)-BEE-2-(S)-G-EREZHEE-EFREEL)- TRARBOMNEA

25
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« HC! O — O CO.H

N3
5
HzNj;(OMe
0

EDC, HOBT,
4 DIEA, DCM,
RT

LTHEL#HRINEY 4 KWER. BEAHZLEVWOHERIKSER, #& =
FZHREYI0). LA 92% HIF= RBEIF=H)(9)(952mg).
HPLC(220nm, &84T T 41 43%¥)32.64 43 %4; HPLC(220nm, 3217 T 17 4344)15.08

nﬁ;om

5 4r%F; LCMS: LC(214nm)3.16 43-%%, MS (ES+)m/z363.1, (CaoHysNsOs+tH FE
363.14).
3-(R)-it§-z-(S)-(3-$£Z.#e§-x AR TE-RRFRA0)MHE
0 N3 0O NH,
O=0-8 o e =04,
10 J 10
=%l SFE ZE gm mmol
HZ-Thr-OMe (9)  362.38 726 mg 2.0
PPh; 26229 1.0 526mg 2.0
15 H,NOH'HCI 69.49 100  1l4g 20.0
NaOMe 54.02 ~120 13¢g 24.0
THF (FH&H) 20 ml
MeOH (T #&K7) 20 ml
EERBT, B=FEEBG26mg, 2.0mmol)INAR —F Zh-BEE-TFE B FRg
20  (9)726mg, 2.0mmol)¥. =KJ5, R TLC(ZBRZBEY/ECK(2: 1)A LCMS #|

Wik MSER. ERETRERNYBINSTEEE. BENEE-BABE
MeOHQOm) F B R R ABHE. MEE-BHBERPMABEIEBE0.4g,

20.0mmol), EEMAFEME & NaOMe HK(1.3g, 24.0mmol)HI B4 FIRA PH
A1 10 HIBZW . 36 /DTS, RIE LCMS BRRMN5ER. ZERE T#E RNYEB 3
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HAEEEk, BECEGEETTTHR. HEWQ.752)H Z 8B B CLER & 24T
(P(O)Phy), AREEMALN ZBPREE R 15 8. HIEEMA/NAEREK,
FHRERRAN ZBRMRERIR/ MR, HEEYERE DMSOBmD)F, A
1% BURG HPLC RE{E A R AR 120 C18 FEIZAT 5-70 % BA B LE M (ACCN/ZK, 0.1
5  %TFA)S5 S 80fATdidk . BALIE S RE—RIET . ¥ TFA BB =Yg
FE CH;CN/7K(50: 50)(100mL)#1 IN HCIF (13 ¥ B)H H B IRG T, B 3 325mgHCl
RIRRE BRI RA3%=F).
HPLC(220nm, 1=4T T 41 434¥)18.31 434h; HPLC(220nm, IE4T T 17 7344)9.11
448; LCMS: LC(214nm)1.91 4+%F, MS (ESHm/z338.1, (CioHioN:Os+H FBE
10 338.14).

4’ -(N-BEREME)-—K 7.4k Dap RN R

LA 14: 4-({4- (BREZBE)EE) ¥E) 25 8)-N- (1S)-1-EEFE)2-F
15 Wi 2-HRZE) XFREREER
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CH,Cl,, DMF
24/ B

NHBoc

0
Boc-Gly-OH
H N_®_| ey~ BoeHN_IL |
2 EDCI, HOBt H
1 2
o

" L-Dap-(Boc)-OMe _ er ocH,
EDCI. HOBL,
. DIEA DMF
= 20 /5B 7
3
NHBoc
/Q(OCH;;
PACI(PPhy)y, Cul
Et;N, CHyCN, 22/7Bf
BocHN
i, NH,OH-HCI. NaOMe /;(NHOH
MeOH, THF,0C
i. TFA, CH,Cl,
N
H2N—>‘

2-N-Boc-Z-N-(4-B-E8)- ZBER:2) i &

Boc-Gly-OH Q
H N.@, e~ BoeN |
2 EDCI, HOBt H

CH,Cl,, DMF

5 1 24/ \&t
=%l SFE 4B g/ml mmol
Boc-Gly-OH 175.19 1.00 1.752 g 10.0

4-BERE (1) 219.03 1.04 2.290 g 10.4
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10

15

20

25

EDCI 191.71 1.04 1.994 g 104
HOBt 135.13 1.00 1351¢g 10.0
DCM 18 mL

DMF 1 mL

F EDCI(1.994g, 10.4mmol)#! HOBt(1.351g, 10.1mmol)Zb B T EkE-HE
ER i) DCM(18mL)F DMF(ImL)R¥E . HHE 15 25805, M 4-BEERZ 1(2.290g,
10.4mmol), & M A TLC(25: IDCM/MeOHRf=0.6))% 8. 24 /it fE, H
EtOAc(250mL)#RBE¥ ¥, 3 1.0M HCI(3 X 100mL)~ #1 NaHCO; ¥¥(3 X 100mL)
MR EHAKGX100mL)¥EE, F MgSO, T, T, HFEEFTTKRERD
2.900g(77% = F) A & E k.

(2S)-3-N-Boc-RZE-(4- Z IR E-EFHMERE)- AR PRI NHE

B L-Dap- (Boc)—OMe NHBoc
/@J%H EDCI, HOB, ﬁ /(IfOCHS
& DIEZP(\)IJI?MF
3

R aFE HE g/mL mmol
4-ZIREXTFEE (3) 146.14 1.0 0.910 g 6.22
H-Dap(Boc)-OMe-HCl  254.71 1.2 1.903 g 7.47
EDCI 191.71 1.2 1432 ¢ 7.47
HOBt 135.13 1.1 0910 g 6.73
DIEA 129.25 3.2 3.5mL 20.0
DMF 50 mL

H=ZM&(3.5mL, 20.0mmol)INAZ] 4-ZFREXEFBK 3(910mg, 6.22mmol).
H-Dap(Boc)-Ome # 4L & (1.903g , 7.47mmol) . EDCI(1.432g , 7.47mmol) 1
HOBt(910mg, 6.73mmol)f] DMF(50.0mL)# £ E . Biee 20 AptE, A
EtOAc(400mL)# 8 K SAB &4, HH 1.0M HCI(2 X 100mL). #F1 NaHCO; % (2
X 100mL)FA7K(4 X 100mL)¥E%s, B MgSO, T4, I8, HEETTIRERT
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2.140g(99 % = E)IF WA E 44, mp=110-111"C . LRMS (ES+)m/z346.9,

(CisHpuN,Os+H R/E 347.10).
NHBoc

@]
NN OCHs

PdCly(PPhj3),, Cul O H 0
+2 - P

Eth, CH3CN, 22’]‘3# Z4

o L
D °
H

BocHN

/(28)-3- (MTEE)VBERE) 2- (G-ZHREFEREEE) RRTFER
5  (4)(200mg, 0.577mmol)Fl 2- (BT EEREEHE ) -N-(4-BEE) ZBEAE(2)(476mg;
1.26mmol) BB W I Et;N(350 1 L, 2.5mmol). HEHRFEANJLoEE N, i,
FH A PdCL(PPhy)2 (20 mg, 0.028 mmol)F! Cul (10.6 mg, 0.055 mmol). KRIJE
EYEZRTHE 22 M, REBAREERIORS. HBARBYRAERAE
S BEPIIR(30: 1 CH,ClyMeOH)T8 Bl 285mg(83 % )3 11K A1 (2S)-3- (BT &)k
10 EFE) -2-( {4- (2-(4- {2- (FTEERESHE) ZHERE) XE)IHRE)
FE) REEE)RNRFRERG)

o NH,
i. NH,OH-HCI, NaOMe N/E'rNHOH
MeOH, THF, 0 °C O H §
> Z
i. TFA, CH,Cl,
o LT

e
H, H

15 ZFOCTF, MEELEMEI(98mg, 1.14mmol) FEE(1.3mL)BEF A 25 EE

%NaOMe(460mg, 2.13mmol). #LE 0OCTFHEE 156 480, REMAQ2S)-3- (B
TEERETE) -2-( (4 (2-(4- {2- (WTEE)KEERE) CHEEE)} XE)
LHREE) XE) RESTE)NRFEE4)(279mg, 0.469mmol) i) THF(1.5mL)#
MeOH(0.6mL)HJ¥ . RMAE 0C THH 30 7748, FRTHEE 2.5 Dot. RER
20 E%H 4:1 CHCL/iPrOH (50 mD)#%E, A 0.IM HCI30mL)%kik. #F, KEH
4:1 CHCIy/iPrOH (30 ml)F K FEH .. &HEVE, A NaSO, T, T8, K%,
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KBEKMREYRZEALE 10: 1ICH,Cl/MeOH(AmL) F , T, HH 50:
1CH,Cly/MeOH(2mL)# Et,O(10mL)¥E¥R, 83| 180mg(64%)B ¥ K N-(4- {2-
(4-(N- {1-(N-BEREFBE)(1S)-2- (RTEE)RETE) &) SEFBRE)
FH) LRE) FHE)-2- (RTEREBVBRELE) THRS6)-

5 W& N-(4- {2- (4-(N- {1-(N-BEFEFBE)(15)-2- (RTEBEBEERE)
SEVERPBE)VER) Z50E) EE)-2- (R TER)REEE) ZH6)(130mg,
0.218mmol) It F T AIBSHE P AN 1: 1TFA/CH,Cl(2.5mL). 78 3 H¥ A5
BH2 P, WE/IHERRY . HREYA CHCLAmL)EY, HRAEEER
X R4E, ¥#EAE THF(2mL)F MeOH(0.4mL)H . A0 4M HCI ) — & /N FR (200

10  uL), FEHBRKIIE, HH ELO(0mL)EERE R 90mg HIFIBEN 4-( (4- (B
RZBE)ER) FHE) ZRE)N- ((I1S)-1-(EEFE)2-BEL)2-ANZE) %

FABEAZ .
AR BRRIRAR Z B 1 i Y
15
(o}
1. Br\)kBr
o O ‘ %, ELN (1 48) @N\j\
N—< >—
2wk G H |
Oh iy e b e
(o} (o] N -
K/N\)Lu_@' _ N O - O HN—§;NH2
. 0 N‘gH'

KRR ZBER(175 0 L, 2.00mmol)7E 5347 N ZE I A B 4-BAR % (438mg,
20 2.00mmol)fl Et;N(280 1 L, 2.00mmol)IZF(SmL)EWF . RNHIEE 1 /B, fpAg
Bh(1.0mL, 11.5mmol), HBITH. B EtOAc(200mL)EERNREY, 3/ 0.M
KOH(S0mL)FI/K(50mL)#E#%, F MgSO, 4k, WRAEBIECRRY . BRE it
6(100: 1 CH,Cl/MeOH)/5 /8% 630mg F i I £ 48 5 B 4K(91 % )N-(4- B HE 3)-2-15
Wh-4-2 CBERE . ZFEYR RS LR 14 BB BRI .
25
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L A: 4- (4-(6-F-MEBE-3-2)-T-1, 3-—4el) -EFRFERNHE

NHBOC NHBOC

/E EDC, HOAT, DMF o /L
o /Q/H\N CO,Me
H
I

COMe
2

HoN

z "o
.
5

A SFE HE g/ml mmol
H-DAP(Boc)-OMe (1) - 254 1.05 593g 233
4-BK BB 248 1.0 549g 222
HOAT 136.1 1.02 3.08g  22.6

10 EDC 191.71  1.02 4.33g 22.6
DIEA 12925 2.5 9.7ml  55.1
DMF 85 ml

¥ DIEA(9.7ml, 55.1mmol)iN A\ £ 4-B 2K B #8(5.49g, 22.2mmol). HOAT(3.08g,

15 22.6mmol)fl EDC(4.33g, 22.6mmol)f#I## K] DMF(8Sm)FH+ . 2 #4415, Li—

#N H-DAP(Boc)-OMe (1) . 12 /MG, LCMS MMBI R RiE4L. KA

EtOAc/IEC4r(1: 1)(S00mD)#&EE . FHHUHEA 1IN HCI(2 X 80ml), 1N NaOH(2 X 80mi).

K2 X 0m)FIEM B K (2 X 80ml)BEHs, A Na,SO, %, T, WERE 2

=Y. REYHARREESE, HH BOAC/EDE(1: D¥l. ZEREHE=YH

20 EABBFEEA B%HFTY 93g(3-M T FIREFE-2--H-FHFBRERRE)-KTRF
BE). PPk A bk LR B KB 7 SR .

SLHEBI 15: N-(1-(N-BEEEFBEE)(1S, 2R)2-BEFE)4- {2- (4-(Gb-4-2-
HI)ER) ZiK) KX FBR®G)
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/@AIKOMQ H@* Iorom i

NaBH(OAC)s
Pdclz(PPha)z, Cul EtsN.
THF, Z840/)F ” O THF, 238, 20/1\&

o

O OH
O Nj;g,OMe NH,OH oHCI NHOH
H
= NaOMe, MeOH
~ THF, 0 'cgugm
T

(2S, 3R)-2- (4-(4- B R Z ) ERABENE) 3-ZE- TRAROBHE

5
o OH
j;(OMe Nj/ﬁ/OMe
C (o
PACI,(PPhs),, Cul EtsN, i
THF, &8, 40/\et H O 3
0
=%l STE 48 g/ml mmol
LIREZE (1) 261.27 1.0 0.745 g 2.85
10 4-BEEFER (2) 232.00 1.4 0.902 g 3.89
PdCl,(PPhs), 701.89 0.03 0.070 g 0.10
Cul 190.44 0.06 0034 ¢ 0.18
Et;N 101.19 2.3 0.90 mL 6.5
THF 50 mL
15 FIHR 1(785mg, 2.85mmol). 4-FZ FEE 2(902mg, 3.89mmol)F Et;N(900n L,

6.5mmol)#] THF(SOmL)#EHEFFEA N, A4, RS MA PdCl(PPh;),(70mg,

0.10mmol)F! Cul(34mg, 0.18, mmol). KIREWHIHE 40 /N, FAREHEERIUR
28 A RERR BB 4l40(40: IDCM/MeOH)E 18 3 0.833g IR E B AR (80 % 7= )28,
3R)-2- (4-(4-FBEE-FE LRE)-EFBERE) 3-2E-TRTE 3, mp=143-144
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"C.Rf=0.3(25: IDCM/MeOH); LRMS (ES+)m/z366.1, (C2H;sNOs+H EE 366.13);
HPLC (300 nm, 47 4r4¥) 15.3 4%+,

(28, 3R)-3-323-2- (4-(4-(GM-4-2-FE) KK Z 53K FEE-TRFEI)HE

5 &
OH OH
o] (o]
l\:[n/OMe OCNH O Nj;rOMe
y O "o NaBH(OAc) FZ "o
= 3
! O ) THF, 2238, 20/\Bd @ O ‘
(o]
A STFE LE g/ml mmol
ZARZBRE (3) 365.38 1.0 0.822 g 2.25
10 TR 87.12 1.3 0260 mL 2.97
NaBH(OAc); 211.94 14 0.670 g 3.16
THF 15 mi

EN,RRT, B=ZCHmEEWEALM0.67g, 3.16mmol) i B 5 F &

3(0.822g, 2.25mmol)FIMEMk(260 1 L, 2.97mmol)7E THF(1SmL)MIEW T, KNH

15  TLC(25: 1IDCM/MeOH, Rf=0.2 53). #ifk 4 /HETjE, FAEF NaHCO;(150mL)

BKRNBEY, 3/ BtOAc(3 X 100mL)ZE, Fi MgSO, T4, itik, REEFE

HERRY . BRAHBALES: IDCMMeOH)FRE] 0.844g(86 %= F) R A&
B 4. '

20 (28, 3R)-N-Q2-F2-1- BRI A B (5 3E)-4-(4-Gik-4- 2 F - KX Z. 4 08)- K H
BEE:(5) bl %

5 N\ OH
\’/‘)\ OMe NH,OH#HCI I Nj/m/NHOH
“NaOMe, MeOH O H o
THF, 0C BiZ:8 2
AN O

Wl Eq. g/ml mmol
Fig (4) 436.50 1.0 0.829 g 1.90
25 NH,0H-HCI 69.49 3.0 0.400 g 5.76
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NaOMe (25 E&E %) 54.02 4.5 1.860 g 8.60
MeOH 8§ mL
THF 3 mL

£ OCHMESATHFEMQS EB %K MeOH ¥ #, 1.860g, 8.60mmol)fiA

5 FEEERE400mg, 5.76mmol)IT/KFEEGmL)E R+ . HHE 20 2405, MA

FEE(4)(829mg, 1.90mmol)i 1: IMeOH/THF(6mL)¥&W& ., RNIBEYE 0CTH

H 1R, EEETHE4 /M. KNA 1L.OMHCI6mL)F K, FleHEE R RS

BREF YA, A DMSO (4mL)#%E. 444847 RP-HPLC(C18 H, CH:CN 4/

Vel 5-35%, 0.1%TFA, UV300nm. 16 53-4) B =R S MRS N 85%.

10 HIHFRME HPLC 4iLfG, FWERE S HFEE] 701mg(81 %) HIEFA K H o [E {4

5. LRMS(ES+)m/z438.1(CHpN;0s+H FE 438.20); RP-HPLC(300nm, i&1T 16
44)8.7 4.

BR-RLREARRERNN RS R

15 SCHEM 16: 4- ((4- { (CFEEE)ZBR) JE) (kE)ZHRkRE) -N- {(1S, 2R)-2-
RE-1- (BEERE) AE) XARENAR
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. O-NHFmoc - RRE y \(O‘B“ 1 g
_—
Q“ N
2. HATU Q—\
OtBu o/ \(“) NHFmoc 2. HBTU o
I(OH OH
FmocHN
o} I

OtBu

OtBu H \< 0
HN~< >—-:: Q_\/N
G\/N\HXN)OKQ\ 2 . ¢ \g u O
s .
O H 0

X
PdCIa(PPhg),, Cul, Et;N
CH3CN, 22 /hBt O NH
2
OtBu
Q- L J ey
NH.
B P ¢ Y ﬁ 2
S
e O T NMP
NJK/Br
H
OtBu
Q- AL
/ “‘
N 80% TFA/H20
¢ T N TRAMZO

SN ELe

OH

S3S Neg

1. BA4Z5 %) Fmoc BEM S
N DCM FZRk# S, =% 30 S4h. HETHMAE, I 20% K9REE & DMF
5 W, WREGWMAE 1.25 pEY, BIEHT, A 2XDMF M 2XDCM ¥k, BeHT
J&, A 20% BIUREE B DMF #53LAZE 1.25 /DT RIR BB R . WAEH 4 XDMF #%
%, HE2HFT. £ 82MMERYS, BEEREFmoc-Thr-tBu-OH B &
Fmoc-DAPBoc-OH, 4 HENRESERK, FHFIMA HATU4 HE). DMF(60mL)F! Hunig
K8 HE), #ift2-3 240, MBSYMBIWIET, FIRHG 20-24 i, TR,
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BEFHRAR, HBHTARHERER( XDCM, 4 XDMF f1 4 XDCM). EidnA 20% KIUR
WE ) DMF % £ EEM F# Fmoce, 3% 1.25 M, HFHBHTARMERSR( X
DCM, 4 XDMF Fl 4 XDCM).
2. 4-TE AN R R g 0 (B B
5 K 4-BUER P4 ZE)M HBTU4 X&) DMF(60mL)HR &R LA 8F.
#&E WA Hunig RIREQ H8), BEVHRYG 23 448. REHBUELKBEYM
NEIH| & FF B Thr 8% DAP W RE(BE 2 Fmoc £, 7.5g, 5.775mmol). KNI 12-16
INET, BEEBHTARHEXERR(1 XDCM, 4XDMF Hl 4 XDCM).
3. WREREEMAS L |
10 M 4- B FREMAS@g, 3.08mmo)FIMA 4-FERXKEZHKG HE).
Pd(PPh;),Cl, (0.04 X&), Cul (0.08 X¥E)M THF GEXES). BE 1 7495, oA
TEA(4.5 58), RNEZRMESITRY 12 /M,
4 FBER IS LR 2B E R B
8] 5 A g (4, 3.08mmol)F JIA DCM(30mL)F = FEnkiE(10 L&), HiE
15 %1734, BEBINARIBREG HE)H DCMOm)BER. MEE, BERUIES
1.5-1.75 /Mt BEFFITHTAAE 2XDCM, 4XDMF fl 4 X DCM #4785 .
5.7 R B R R B ER AR
[ ¥R S BEA IR (125mg) F N A NMP(1.5ml), #EMARO0.2g B ml, ENiZE).
KK RYEZE TG 12-16 /BT, A THHE, A TEA. BEMZE 38°Chn 24
20 /NEFCINR R, WITE 38°C AN 48 /i) HET R RS # 3 4 X DMF Fl 4 X DCM
6. MBI ERIMIELA Thr tBu 1 DAP Boc HIE {71
EZRT, BRINRIEBAE TFA/K(B0: 20 (KFET) D 45 40540, MW R4aT,
WEBBRIAFESH TFAZKREY0.75m)BEEM IS . M TFA/FYRIE K+ mA
25 ZBEIKER(: 1 ABARR, 10mDANLEK2.5ml). BEYEREFEL 15 453t
BT #THRBEYEEREZRBKERA: 1 EEAER, 1om)F, BEMA 1M
HCUKEBR (MR 1.2 X8), WK, FFETHRRK.

3 -HE-ZEILRBPERARERN AR
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LM 17: (1S, 2R)-N-Q-BE-1-BERAEFARE-WE)-4-C-BIE-XELRE)-
2K P BE B

i. 20% WRkiE/DMF
e} ii. DIC, HOB, DIEA

H DCM, DMF, 36 /\Bf
FmocHN N‘o/Q , N\ /Q
o) H
1

NHOH

PdClz(PPhz)z, Cul EtsN,  OoN
DMF, Zi&, 26 /hEt

ii. TFA, DCM

B 2-E=XFERBG) LEE0S, R)-N-C-HTHE1-BERNEFRE-R
B)-4-Z 3B KT

=% »TE 4 g/mL mmol
Fmoc-HE B/ AE (1) 0.70 mmol/g1.0 0522 g 0.365
4-ZHREXHRE (2) 146.14 3.0 0.160 g 1.10
DIC 126.20 4.9 028mL  1.79
HOBt 135.13 3.0 0.148 g 1.10
DIEA 129.25 6.3 040mL 230
DCM 1.0 mL

DMF 3.0 mL

M A§1(0.522g, 0.365mmol, 0.70mmmol/g)ZE DCM(5mL)H B2/ if , HEF .
s 1% g 3 20 %6 B WR BE BYDMF (6mL)¥ WAL E 1/p B, FIDMF(4 X 6mL)fIDCM(4
Xé6mL)WEik, BEHTMAE . E— M MR T, ¥4-Z 50 FE KX FRE2(0.160g,
1.10mmol). DIC(0.280mL, 1.79mmol). HOBt(0.148g, 1.10mmol)FfIDIEA(0.4mL,

2.30mmol ) EDCM(ImL)FIDMF(4mL), #PE1544h, HmMBWIET. &
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H36/hIJE, HETFIREY, FIDMF(4X6mL)FfIDCM(4 X 6mL)¥e¥, HEHEZT
T 128 210.495gF M5 .

(1S, 2R)-N-(2-3B-1-BRERE FRE-FE)4-C-HE- XX ZHE)- EFBE
Sl &

=% a7 O g/mL mmol
PHIE LRI (3) 0.70 mmol/g 1.0 100 mg 0.070
1-BA-3-FHEE 4)  249.01 5.0 87.1mg  0.350
PdCl1,(PPh;), 701.89 0.2 10.0 mg 0.014
Cul 190.44 0.5 7.0 mg 0.036
Et;N 101.19 15 150 pL 1.10
DMF 1.5 mL

PHAE 3(100mg, 0.070mmol)ZE DCM(2mL)FEZRK 1 /MBF, HTF. 1) 1-BAL-RY
K 4(87.1mg, 0.350mmol)F1 Et;N(150n L, 1.10mol)] DMF(1.5mL)¥% i @A
N TUFFERIE 2 5384, DB AE S RS 5 4+80)F , ¥ PACLy(PPhs),(10.1mg, 0.014mmol)
M Cul(7.0mg, 0.036mmol)II NENBEYF IR 26 /IEf. KM AEHT, B DMFQ
X 2mL)# DCM(3 X 2mL)¥E#%, 3£ A 10% TFA/DCM(1.5mL)bE 20 4444 g i
IF . WEREH, W FeF 40 10% TFA/DCM(1.0mL)PF¥E . ¥ W7 FF ISR 40 & FE a5k,
HATERE TFAQOmLKCHE, GEERTHH 1 /I, AIEMZERIOREBEEN
PREREY. A RP-HPLC(C18 £, CH3CN BBV 5-65%, 0.1%TFA, UV 4
#T 300nm, 28 Sr4d)Ai{k AL BRI R T8 2] 6.0mg(22 % =) [ . HLEK(1S,
R)-N-Q-RE--BETEFBRE-WE)4-C-HE-FXZhE)-XETEK.
LRMS(ES+)m/z 384.2 (CioHsN3Os + H FE 2 384.15); RP-HPLC(300nm, IZE4T 28
S8015.2 4.

4 -ERFEE- XL REAREARERN AR
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P 18 : (1S)-N-Q-HE-1-BEEREFABE-ZX)4-- =R FRE-EREZ R
2)- KB (5)

1 0,
NHBoc i. 20% WRIE/DMF NHBoc

ii. DIC, HOBt, DIEA
H
DCM, DMF, 36/)skt /g(N\ /Q
—— /Q*
1 O H

. NH,
. F3co@—| %(NHOH
PdCly(PPhg),, Cul EtyN,
‘I.)MF,iii’n. 24/)5p F,CO O 5
il. TFA, DCM
5
ERRE - A=KFRMBCO) LHAZAS)-N-C-HTHARE)-HE-1-BEELF
BE- Z3h)-4- Z -k I BE Rk
=% TR = g/mL mmol
10  Fmoc-Dap/M g (1) 0.70 mmol/g 1.0 1.330 g 0.931
4-LRBEXEFRE (2) 146.14 3.0 0.408 g 2.793
DIC 126.20 4.8 0.70mL  4.470
HOBt 135.13 3.0 0377 g 2.793
DIEA 129.25 6.2 1.0 mL 5.7
15 DCM 10.0 mL
DMF 2.0 mL

W AEL1(1.330g, 0.931mmol, 0.70mmol/g)ZEDCM(15m L)F B2/, 3F

HTF. B F20% KUK - DMFQ0mL) B B AL # 1/ i, FIDMFE(3 X 15mL)

20 FMDCM(3X15SmL)¥E#, T2HTHIE. E— I MRIKERS, H4-ZREX
1 2(0.408g, 2.793mmol). DIC(0.70mL, 4.470mmol). HOBt(0.377g, 2.793mmol)
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FIDIEA(1.0mL, 5.7mmol)¥#&f#fEDCM(10mL)FIDMF(2mL), 154044, 3F
B AES . wFH36/NET/E, HETESY, FIDMF(3X15mL)FIDCM(3 X 15mL)
ek, FEETTTHRED1.290gHEGHA.

5 (IS)-N-Q-RE-1-BEEEFRE-Z28)4--SRPRE- XX Z502)- X FRREG)

Hihl&
B STk 4LE g/mL mmol
WHE (3) LK%k 0.70 mmol/g 1.0 120 mg 0.084
10 4-CF,0-HIfXE 4) 287.99 4.0 96.8mg  0.336
PdCl,(PPh;), 701.89 0.3 18.0mg  0.025
Cul 190.44 0.5 8.0 mg 0.042
Et;N 101.19 13 150 pL 1.10
DMF 2.0 mL

15
Mg 3(120mg, 0.084mmol)7E DCM(2mL)= fgRk 1 /e, HF. [ 4-SEFE
BRI 4(96.8mg, 0.336mmol)F EN(1501 L, 1.10mol)#) DMF(2mL )i =38
A Ny RFAEM 2 5088, mMBIREES. BE 5 5485, % PACl(PPhs)y(18.0mg,
0.025mmol)l Cul(8.0mg, 0.042mmol)IIAEIREMFIRS 24 /BT, B ASHET,
20/ DMF(3X2mL)Hl DCM(3 X 2mL)¥E%, 3 10% TFA/DCM(2.0mL)4b B2 20 434
R ARWTIT . W, WAEA B 4MK 10% TFA/DCM(1.0mL) ¥k . 4505 FF i 2545
GHERK, FHATHRN TFAGOmL)AIE, FERETHEE 1 6, BAREERERIOK
GERBHAIREIEY). A RP-HPLC(C;s £, CH3CN BEEESEBIK 5-55%, 0.1%
TFA, UV 347 300nm, 28 238024k 3 W I MG T B3] 9.0mg(25 %= R) A
25  AEEAS)N-Q-BE-1-BEEREFHE-ZH)4-- SR FRE-FERZHE)-%F
Bif%. LRMS(ES+)m/z 408.0(CioH;6FsN;0O4 + H T 408.11); RP-HPLC(300nm,
BT 28 434F)18.0 4344,
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SCHEM 19: N-(1-(N-REFEFRE)(1S, 2R)-2-BERE) (4-¢-XET-1, 3-=
REER) PERNAR

o

= 3
H  PPhs, CBry, DCM B C

MeO - MeO Br -

Pd,dbas,
0 4 o PACly(PPhalz,
EtaN, DMF

(o]
O OMe i
_ O
# H-Thr-OMe<HCH,
// ; NaOH, MeOH 4 HBTU, DIEA, DMF N
> ol '

OH
o} I( o OHH
OMe NH,OHHCL N
N 2 . -
O H NaOMe, MeOH O N OH

o) - -
F

5
el STFE HE g/ml mmol
TRZHEEFRRR 2) 320 1.0 576 g 18.0
E IR 102 1.4 257¢g 25.2
Pd,dba; 915 0.01 164 mg  0.18 (1% cat.)
10 TMPP 352 0.04 253mg 072 (4%)
TEA 101 3.0 - 75ml 54.0
DMF - 60 ml A®EABRS

4-Q—BZEE)EFRTE QMHLIRIE Wang Shen # Le Wang 7
15 1.Org.Chem. 1999, 64, 8873-8879F 177 %o

¥4-(2, 2-TIR-ZHEE)-EFBRFAE(2)(5.76g, 18.0mmol). #F ZHR(2.57g,
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25.2mmol). Pd,dbaz(164mg, 0.18mmol)Fl =(4-F EEFKE ) (TMPP)(253mg,
0.72mmol) ) ¥ ¥ R 72 B 1T &S (57 £9) I DMF(60mL)F . [ RN FBAE K1
7%t MTEA(7.5mL, 54.0mmo)IABIHHKKNBEDF, REFTSHSS
CTmM#H3.5/p0f« LCMSKIARNEL. ¥MRNAHZZE, FHEOAC/ED

5 (1 DB00mL)FRE . HHUAEAHIM HCI(2X50mL). IM NaOH(3 X 50mL). 7K
(2 X 50mL)AEA & £ 7K (S0mL)BEH, ANa,SO T &, i, WMIEREBF5.25¢
R =0 . B K 2920mLn # B BT DLV R 5% BE M0 B9 20 % I ELOAC/ IE AR I W
ReEFTiR . FH20% FIEOAC/IE SR (SmL)BE R B EE, M“RBBER LA
HEf, #1454 EEEEIGI%F=R), HRNZYFE B REGEH

10 EtOAc(8%)/IE CARtF A MM AL . BRMRIIS, HFERZT THRBBMA
Y. BE H25-30% BN,

4-(4-FF-T -1, 3-ZHRE)-FEFR FE ()5 Z AR #E Wang Shen FiSheela A.
Thomas 7 Org.Lett. 2000, 2(18), 2857-2860F f 75 ¥ .
15

4-(4-FE-T-1, 3-“HhE)-EFBONEEZ

FEZR T, ¥3M NaOH/KE# (20mL) i N\ E 5t £ £ F Be4(1.45g, 5.6mmol)

R EE(100mL)F . ¥ RNFBMAERISHOHEIRNEEE. THHEE

20 FREHEATLCRIHPLCRER . RNAAEER, EHE TERKRE LT

(50mL). ¥ 7K (100mL) N EBE D . HAHCLZ W 0 A I #1 B ¥ 0+ H 2l pH

AR (H2). BEdHEBEREBATE. BAEAKGX20mL), ECEQR
X20mL)¥E & T 1R B E1.35g MRS, X H99%.

25 BETROUSWSMUEDTHREREREES 129 #RH S BN-Q-B#-1-

REFETHRE-WE)4-FEIRE-EFBRBRALEWSNE R T IEHRITH.
LCMS MH+ 363.13.

SCHHIB: N- ((1S)-1-(REFE)-2-(BREE)2-HRZE) 4- (4-¢-BEEX)
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T-1, 3-Z“8%) XABRENAR

2- {4- (4-(4-E-HKXK)-T-1, 3-"“5E) XPBEFE) 3-RTEEREX

E-ARFEQKHEE

O COoH

NHBOC

&
A
O HzN CO,Me

HoN 1 -
EDC, HOBT, DMF

R A TTE  4E

H-DAP(Boc)-OMe 254 1.05

L3-THREFRR (1) 2613 1.0

HOBT 135.1 1.05

EDC 191.71 1.05

DIEA 129.25 3.0

DMF

g/ml
5.12 g
50g
272 g
38 ¢g
10.5 ml
80 ml

o K
Q?,o

NH

L

CO,Me

mmol
20.1
19.1
20.1
20.1
60.3

KDIEA(10.5ml, 60.3mmol)ii A F4- (4-(4-BHE-FEH)-T-1, 3-"HE) -
FHRR1)(5.0g, 19.1mmol). HOBT(2.72g, 20.1mmol)HIEDC(3.85g, 201.mmol)
B¢ B I DMF(BOmDE I F .« 240415, —IRIIAH-DAP(Boc)-OMe. Eifl F12
M JE, BELCMSKRILR N 5E4S . RN FEOAC/IE D 4E(4: 1)(500ml)FF % .
F HLAE A 1IN NaOH(2 X 80ml)~ 7K (2 X 80ml)FI ¥ 1 £h 7K (80mL)¥E ¥, FiNa,SO,
T, S REXRGHIME"Y. REYA - EERSEREESE, 18
EtOAc/IECHE(4: DBEH. BRFHE =YD LLI1 % K= £ 158 318.02¢7 79
E TR ED2N RGN RZITR®G WE F892)M L RERIHA 1254
BUN-C-BRE-1-REREFBRE-AE)4-FEZRE-ERBRALEWS) B &

#ATH
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BRRA-(T-1, 3-ZHRE)-ZE F IR (4) R 41, 3- — 538l 4 (4 Ju F T A6 S 44 20)

2
O 0
—~ )~
OCHg OCHj
(CH3)sSi——————H -~
> PdCI,(PPhs),, Cul P Z
1 Et;N, CH,CN Z 3
ocazg, 33/  (CHa)sSi
0
i. KOH, THF, H,0 on
ii. HCIZkZ;
KB & _
7 4

H

5 4-@-Z=PERBRE-T-1, 3-25E) - XFRPEBCE)HEHEL

2
o) 0
l—< >—<
OCH, OCHj;
CH3)3Si—————H >
(CHile PdC1,(PPhy),, Cul Z
1 Et;N, CH,CN G 3
oczzig, 33w (CHa)sSi
o
. KOH, THF, H,0 OH
ii. HCUK&E Z
H 7 4
R TFE HE g/ml mmol
10 4-BXHBEEQ) 262.04 1.0 4510g 17.2
ZRERERET ZHM12224 25 5240 g 42.8
PdCl,(PPh;), 701.89 0.04 0.483 g 0.690
Cul 190.44 0.08 0262g 1.37
Et;N 101.19 3.0 7.2 mL 52.0
15 CH;CN 50 mL
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ENSAFAMERELHET, B4-BK F 8 F H24.510g, 17.2mmol) .
PdCl,(PPh3),(483mg, 0.690mmol)FCul(262mg, 1.37mmol)ijCH;CN(50mL)& &
REBOC, MA=ZZLE(7.2mL, 52.0mmol), BEMA=SFERERE-1, 3-T =
BR1(5.240g, 42.8mmol), RIMFEOC T H M3/, EZETHPEI0 . Bk
FRRERUBERNBIMHNBEAREY, BRELAL (95: SIECL/EOAC)
R E3.450g (79% /= %) MtR A B h4-4- = FBERE-T -1, 3- T4 E)- X TR
FEE3, mp=67-68C.

4-(T-1, 3-Z5%)- XRG4 N %

0
OCHa i KO, THF, H,0 OH
- Z s ii. HCIZK%& _ Z .
(CHa)Si H
%l TTE 38 g/ml mmol
FER(3) 252.34 1.0 3.420g  13.5
KOH 56.11 4.9 3.700g  65.9
H,0 10 mL
THF 26 mL

K EEACH(3.700g, 65.9mmol)¥FMEAE H,0(10mL)F, FELIEEMETFMA
Bl 4-(4-=FERERE-T-1, 3-2HRE)XFRFE 3(3420g, 13.5mmol)
THF6mL)BEWRF . Bt 16 EHE, RAA 1.0M HCI(120mLYR K, 1A 58
TIRE, A 1: 1 ECH/ZERASOmL)EER, RETERFES2.100g91 %%, 98%
MEFEEET -1, 3-2HRE)-FEFR 4, mp>230C. RERUIR 4 EZETRRE
£, BEWUEOCTRE/LA, MTLC LERE DB, Rf=0204: 1 EC

$E/EtOAc); HPLC(300nm, IZ1T 28 4+44)16.0 4344; LRMS(ESH)m/z 171.0 (11HeO, +
H FE 171.04).
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3 -REEE-—ZR- —REAREREERN AR

LHEM20: N-(1-(N-BEEEABKE)(1S)-2-HEZE) (4- 4-C-BEEE)T-1,
3-THE) EE) PR

5
NHBoc
i. 20% WROE/DMF
FmocHN. Q > H
0 ii. Fmoc-Dap(Boc)-OH FmocHN N /o
HATU, DIEA, DMF o)
1 2
i. 20% YRWE/DMF NHBoc
ii. EDCI, HOBt, DIEA
DCM, DMF, 36/)8¢ /g( /Q
/
H ——— =
3
NH
0 2
i 5 H o)
Z
PACI,(PPh,),, Cul EtsN, A 6
DMF, =8, 36/)\Ff O
i. TFA, DCM
NO,
ERER-2-H=F XM RE2) L$%&Fmoc-Dap(Boc)-NHOH
NHB '
i. 20% WRIE/DMF o°
FmocHN. /Q > /Q
O ii. Fmoc-Dap(Boc)-OH FmocHN
HATU, DIEA, DMF
10 1
R TFE HE g/mL mmol
BEEME (1) 0.77 mmol/g 1.0 3.288 g 2.53
Fmoc-Dap(Boc)-OH 426.47 3.0 3.175 g 7.44
15 HATU 380.25 3.0 2829 ¢ 7.44
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DIEA 129.25 10.0 4.3 mL 24.7
DMF 35mL

F# N-Fmoc- ¥ & 2- & = & B B W fig (3.288g, 2.53mmol, 0.77mmol/g,
Novabiochem)¥)DCM(40mL) K& W ik %2/ T, HEF. #AgFH20% BIVRE #
DMF¥# ¥ (40mL) &b 2 1/MBF, FIDMF(2 X 40mL)¥E %, 75 F20% B UE 5E () DMF
R (A0mL)A B — R, 3 FIDMF(3 X40mL)FIDCM(3 X 40mL)¥ki%, =4&HT.
FE— ML HEE P, K Fmoc-Dap(Boc)-OH(3.175g, 7.44mmol). HATU(2.829¢,
7.44mmol)MIDIEA(4.3mL, 24.7mmol)¥#FfEZEDMF(35mL), B3 44H, hnZ|
WRET . |G 48/ NS, HET IR A4, FIDMF(4 X 40mL)FIDCM(4 X 40mL) ¥k % ,
ETTHRED3.530gm AR,

ERE2-N=KFEMRE) LH%S)-N-C-N-Fmoc-H &-1- B L F R
ZE)-4-T-1, 3-"3hi FEFABEREL

NHBoc |I| ;gglmHuilgtMglEA /QN:BOC Q
N y \O/Q DCM, DMF, 367\t .

, O : > Z5
=%l oFE HE g/mL mmol
Fmoc-Dap(Boc)/#% [§(2) 0.71 mmol/g 1.0 3.530 g 2.53
TTHEEHER 3) 170.16 2.5 1.076 g 6.32
EDCI 191.71 3.0 1457 g 7.60
HOBt 135.13 3.0 1.048 g 7.75
DIEA 129.25 5.0 2.2 mL 12.6
DCM 25 mL
DMF S mL

B4 52(3.530g, 2.53mmol, 0.71mmol/g)ZEDCM(40m L)+ @ AK2/N e, 3
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HF. A8 20% B9 0K 58 B DMF % ¥ (40mL) 4 28 1 /B,  FE DMF(4 X 40mL)
HMDCM(4 X40mL)¥e %, SEEHTRAG. ER—DERF, ¥4-T-1, 3-24
H-ZFEHF]K3(1.076g, 6.32mmol). EDCI(1.457g, 7.60mmol). HOBt(1.048g,
7.75mmol)FMIDIEA(2.2mL, 12.6mmol)%&f# ZEDCM(25mL)FIDMF(5mL), #t#
45559, FFINBEIMEE S . || FH 48/ G, HETIR S, FIDME(4 X 40mL)FDCM(4
X40mL)YEH, HEET T FHRBABISgEEERE.

(S-N-Q-BE-1-BEAEFBRE-ZH)-4- 4-G-BE-EE)-T-1, 3-=4HK) -
XHERE:6)HE

NH,
NHBoc O,N
gg «Q \©/ /LH/NHOH

/©)L PACIy(PPhg),, Cul EtsN,

DMF, glﬁ 36 /B

i. TFA,DCM
=l SFE =Py g/mL mmol
PB4 LT 4R 0.77 mmol/g 1.0 176 mg 0.135
1-BAR-3-FHEE (5) 249.01 3.5 118 mg 0.474
PdCl,(PPh;), 701.89 0.07 6.0 mg 0.009
Cul 190.44 0.38 10.0mg  0.052
Et;N 101.19 10.6 200 pL 1.43
DMF 3.0 mL

W AE4(176mg, 0.135mmol)ZEDCM3mL)F K 1M, FHET. [91-5
A-FHZEHES(118mg, 0.474mmol) FINE;(200 1 L, 1.43mmol)¥JDMF(3.0mL) %5
FREANZH 208, HMBIWIRT . BESHH/E, MAPICL(PPhs),(6.0mg,
0.009mmol)F1Cul(10.0mg, 0.052mmol), BEWIFE36/NoF. HTHELE, *H
DMF (4 X 3mL)MDCM(4 X 3mL) ¥ % 3 F 10 % TFA/DCM(2mL) &b 28 204> %6 4% #t
fEWTTT . R, BRI H10% TFA/DCMmL)AEER S . & H U FF B4,
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HFREITFAMG.0mL)A B, EEE THRHEMNE, AREEEROREEIEDY
IFEREY. RP-HPLC(C18K, CH,CNBEEEVEMKS-65%, 0.1%TFA, UV
#7300nm, 304-4M)4ifk, FHBERTOGT B 12.0mg(22% 7= %) E € &
470, LRMS (ES+) m/z 392.9 (CoH;¢N4Os + H % #393.11); RP-HPLC (300 nm,
ZE1T305741)14.90 44,

4 EEBRET SR _SEXARRRRERNAR

21 N-(QS)-EE-1-BEBEFRE-Z2H)4- (4- (4-Q-EE ZEHNE
FREE)-JKE) -T-1, 3-“HhE-XFREKQ)

0 N
o NHBoc L ﬁ/\/NHT” N/L‘(NHOH
L = = N
NN Z " P o)
H o PdCl,(PPhg)s, Cul 2 .
Z =
Z ) Et;N, DMF, 6071\t \ O 3
i. TFA, DCM HN

N-(28)-8E-1- REREPRE-ZK)-4-(4-(4-Q-BE-ZEFEFHRE)-EX)
-T-1, 3-Z4k3E) -EPBEBRG)MH %

=% »TR HE g/mL mmol
AR LRIk 0.77 mmol/g 1.0 145 mg 0.111
4-ZHREXFER (2) 430.54 2.6 124 mg 0.288
PdCl,(PPh;), 701.89 0.3 21 mg 0.030
Cul 190.44 1.0 22 mg 0.110
Et;N 101.19 6.5 100 pL 0.72
DMF 2.0 mL

WHE1(145mg, 0.111mmol)ZEDCM(2mL)F ik 10, HHTF. MA4-Z
AEE A H BK2(124mg, 0.288mmol)FIEL;N(100 1 L, 0.72mmol) ¥ DMF(2.0mL)
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B, WEEHEESS 8. INAPICL(PPh;), (21mg, 0.030mmol) ! Cul(22mg ,
0.110mmol), W AEBEEE60/NEF. HF 8, ADMF(3X2mL)HDCM(3 X 2mL)
Yeik, FFA10% TFA/DCM(1.5mL)AbEE204 $F DLER RE BT A . WEREB A 7
5M110% TFA/DCM(ImL) ¥ flg. S FFWiARE S, A TR TFA(2.0mL)&t
5 B, EERTFTHEBEINN, FARKZERNKREEIEHNEEZRED.
RP-HPLC(C ¥, CH;CNFEE ¥R S-55%, 0.1%TFA, UV447300nm, 265
fydifh, HBWERTMETBR2.6mg(5% = R)N-(2S)-EH-1-BEGHEF
BE-2%)4- {4 (4-Q-BE-ZEHEEFBE)-FE) -T-1, 3-ZHRE} -EH
BEifZ . LRMS (ES+) m/z 434.0(C53H,3NsO, + H 7 %434.19); RP-HPLC (300 nm,
10 BIT264T51)15.34 .

EWAREMN- (- T2hE-EHFRE) - HFERGETE)NAREERE E L
#22R123)

9 i. 20% ORIE/DMF 0 ’
FmocHN. >
mocHN. i. Fmoc-Thr(OtBu)-OH  FmocHN ""o/Q 2

1 HATU, DIEA, DMF o)
i. 20% WRkAE/DMF
ii. EDCI, HOBt, DIEA
DCM DMF, 36/)\&F j;( /Q
H : —
15 3

ERB2-RN=KFEWNELE2S, 3R)-2-N-Fmoc-ZX-3-HTHE-N-BE-TH
B £ 1 %
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i. 20% WRIZ/DMF 0
- H
FmocHNL
moc oD ii. Fmoc-Thr(OtBu)-OH Fmocmﬁ%r“\o/o 2

1 HATU, DIEA, DMF 3

R TTE HE g/mL mmol
REME 1) 0.77 mmol/g 1.0 3.188 g 2.45
Fmoc-Thr(zBu)-OH 397.50 3.0 2927 ¢ 7.36
HATU 380.25 3.0 2798 ¢ 7.36
DIEA 129.25 10.0 4.3 mL 24.6
DMF 40 mL

& N-Fmoc-72 iz 2- f = % 5 X fi§ (3.188g, 2.45mmol, 0.77mmol/g,
Novabiochem)ZEDCM(40m L) 4R %2/ i, HHT. K A5 A 20 % B9 9% 0E (0
DMF¥ ¥ (40mL)4b 2 1/ B, FIDMF(2 X 40mL)¥E%%, B S B 20 % HIWR BE (4
DMF¥ W (40mL)4L 3 — K, 3 FIDMF(3 X 40mL)FfIDCM(3 X 40mL)¥t &, 24
HETFRAE. ER—NFEBF, B Fmoc-Thr(tBu)-OH(2.927g, 7.36mmol)#l
DIEA(4.3mL, 24.6mmol)E##fEDMF(40mL)F , #3540, FMEMAEED. &
240, HTFREY), FIDMF4X40mL)FIDCM(4 X 40mL)¥E%, HIEHEZ
TFEREBR3.500gE M.

ERE-=XARNEG LHEST-1, 3-2HEN-C-HTHE-1-BEERF
BEE:- PR 3)- 2K B LIk

\', i. 20% WROZ/DMF

fo) i. EDCI, HOBt, DIEA
H DCM DMF, 36/ B ‘ '
FmocHNt/ng\o/Q

H::
3

2

=%l TTE LE g/mL mmol
Fmoc-HEE/RAE (2) 0.77 mmol/g1.0 2.030 g 1.56
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TZHREZXFR 3) 170.16 2.3 0.617 g 3.63
EDCI 191.71 2.8 0.834 g 4.35
HOBt ‘ 135.13 2.8 0.588 g 4.35
DIEA 129.25 3.7 1.0 mL 5.7
DCM | 15 mL

DMF 4 mL

K HE2(2.030g, 1.56mmol, 0.77mmol/g)ZEDCM(20m L)F R 2/NEF, 3F
T . H B AR A 20 % B 0K 5 I DMF ¥ ¥R (20mL) At ¥ 1/ B, I DMF(4 X 20mL)
FMDCM(4 X 20mL)¥E %, SEEHFTHEE. & MMILRIERT, B4-T-1, 3-
RREE-FFR3(0.617g, 3.63mmol). EDCI(0.834g, 4.35mmol). HOB(0.588g,
4.35mmol)FIDIEA(1.0mL, 5.7mmol)¥ ¥ DCM(15mL)FIDMF(4mL), Hik
459051, FFMEIMIET . R F36/0 B 5, HE TR &4, FIDMF(4 X 20mL)AMDCM(4
X20mL)¥EH, HEET T FIEBE1.900gRF RS

CLRBERAEBERN AR

KLHM22: (2S, 3R)-4- (4-G-WEFE-FER)-T-1, 3-25%) N-Q-BE-1-
BERE-WE)-EXHBREQ)

2

o T I NH o O
H . 2 NHOH
10 . O (L H

uig ° "o

PACL,(PPhy),, Cul EtN,  NH Z
4 DMF, 8. 36 /I\B : o F
Z 1

3
H i. TFA, DCM O

R aFE HE g/mL mmol
wig L= @) 0.77 mmol/g 1.0 100mg  0.077
3-BAFERRHCI (2) 269.51 4.0 83.0mg  0.308
PdCl,(PPh;), 701.89 0.2 11.0mg  0.016

Cul 190.44 0.5 7.0 mg 0.037
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Et;N 101.19 23 250 pL 1.80
DMF 1.5mL

B AE1CK B TR HE M & R)(100mg, 0.077mmol)ZE DCM(2mL) A i ik 1/
5 B, FHT. A3-RA-FRER R £2(83.0mg, 0.308mmol) FINEt(250 1 L,
1.80mmol) F)DMF(1.5mL)¥E W T EAN, 208, FHmEIMAES. BS54
J&, JMAPACL,(PPh;),(11.0mg, 0.016mmol)FICul(7.0mg, 0.037mmol), B &Y
W H36/mt. HETH AR, 3 FEDMF4X2mL)FIDCM(4 X 2mL)¥E % FH H10%
TFA/DCM(1.5mL) 4t B 20 7+ $h A M RE BT FF . WEBE W, A HSHH10%
10 TFA/DCM(1.5mL)H %M fg. & W FFHIE 42, ﬁjﬁiﬁ'zﬂﬁTFA(s.OmL)ﬂﬂ, 7
ZFER TRV, BAREZRIOREHBIENIRAKREY. RP-HPLC(Csht,
CH,CN#: E¥E Bt W5-65% , 0.1% TFA, UV4r47300nm, 285r4maifk, 34k
EWTHTFHBIN43mg(14% = R)AAE &S, 3R)-4- (4-G-BERE-FE)-
T-1,3-ZHE) N-Q-BE-1-BEEE-AE)-XFB . LRMS (ES+) mz 392.0

15 (C3Hy N30, +H #F%392.15); RP-HPLC (300 nm,iZ47284§4#)10.04 4% .

ZLREPBRBRTIN AR

LHM23: (1S, 2R)-N-2-BE-1-BEEE FHE-FTE)-4- (4-4-GH-4-EFH
-JEH)-T-1, 324E) -KPBEM)

o}
0O
H
7;3( @ ® 0
H
// (o]
PACIy(PPha)a, Cul EtsN,
DMF. Z38, 48 /0B 0 7 3
H

o
? OH
. CNH w N\ NHOH
O H o
NaCNBH3, (CH30)sCH #
AcOH, THF, MeOH, 44/)\Bf &

" 4
ii. TFA, DCM @‘ O
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EREQ) LAEFAR_ZHREX TR

O f
H
H R(N\ /Q
0
O/Q O H (o]
.
Z
PACIz(PPhs), Cul EN, P
DMF, X8, 48 /&t O Z ) _
H

(o)

5 W SaFE HE g/mL mmol
AWAEQ) L= 2k 0.77 mmol/g 1.0 1.00 g 0.770
4-ARE R 232.00 4.0 715 mg 3.081
PdCl,(PPhs), 701.89 0.07 40.0mg  0.057
Cul 190.44 0.13 19.0mg  0.100

10 Et;N 101.19 9.3 1.00mL  7.17
DMF 20.0 mL

¥ A51(1.00g, 0.77mmol)ZEDCM(25mL)F T ik 14/Me, HHETF. [H4-

BUAS I FREE2(715mg, 3.08mmol)MINEt;(1.00mL, 7.17mmol){fiDMF(20mL)¥% &

15 FEANEW204F, FMBEMAETS. IBESHHE, MAPICLL(PPhs)x(40.0mg,
0.057mmol)FCul(19.0mg, 0.100mmol), ¥ kK NI&H48/MF. HETHAE, A
DMF(4 X 20mL)MIDCM(4 X 20mL)#t %, EET T TRE21.100g H AWM.

(1S, 2R)-N-2-B &-1- B ERE F B E-HE)-4- (4-(4-Gi-4- P E-XE)-T-1,
20 3”HRIE) -EHBB@G)NHE

1. O

NaCNBH;, (CH30)3CH
AcOH, THF, MeOH, 44/)\&}

ii. TFA; HCI
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il STE 48 mg/ul mmol
RREG) LR EFE 0.77 mmol/g 1.0 188 mg 0.141
P&} bk 87.12 6.0 75 uL 0.860
NaCNBH; 62.84 4.5 40 mg 0.637
IR B = H g 106.12 6.5 100 pL 0.914
LB 60.05 12.3 100 pL 1.750
THF 3.0 mL

MeOH 1.0 mL

W75 1 L, 0.860mmol)#l & FF 8 = Z B§ (100 u L, 0.914mmol) K
THFG.OmL)FBEMA R EFHRER B LN — ZREFBEINENRZBEOD S
. R AR BN 10449, B:E F ZBR(100 1 L, 1.75mmol)fINaCNBH;(40.0mg,
0.637mmol)\IMeOH(1.0mL)4b 3, 1R FH44/Met. TIEM AR, FHADMFG X3mL)
HMDCM(3 X 3mL)¥EHFHHET. F10% TFA/DCM(2.0mL)4b 38 H 3% %5204 & s
MBI RE EWr . WEBH, B BIE10% TFA/DCMQ.0mL) M ¥es fg. & 30
FHEIER Sy, ATHRETFAG.OmL)AE, EZRTHEUNT, FARERERIOR
FERIH R EREY . RP-HPLC(C gt , CH;CNB E ¥R 5-35%, 0.1 % TFA,
UVZr#7300nm, 1853844k, 48 KIF 4 ¥ T 18 2)19.0mg(29 % 7= F) E A
REEBE K. LRMS (ES+) m/z 462.0 (CyeHy;N30s + H F E462.10); RP-HPLC
(300 nm,i= 1T 1843 £)10.34> &f .

4 ERRE_ZREFERABERNA R

SHM24: (1S, 2R)-N-Q-BE-1-BEREFRE-HE)4- (4- (4-Q-HE-Z
EREFEEE)-EE) -T-1, 3°-5EK) EABREG)
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OH Hyl N/\/NHTrt N/\/NHTn
y & EDCI, HOBt, DIEA
1

DMF, 24/

0 ‘ Q i. 3, PdCly(PPha);
N N\O Cul, EtaN, DMF NH,
P H § 80/ B}
7z ii. TFA, DCM

H 4 S HN

N-C-=XBRE-RE-ZE)4-ZRE-XTFHRE3KBE

5 M o7k 4 g/mL mmol
4-ZREFXERR (1) 146.14 1.0 0.292 g 2.00
N-=XFELK 302.41 1.3 0.810 g 2.67
EDCI 191.71 1.0 0.382 g 2.00
HOBt 135.13 3.0 0270g  2.00

10 DIEA 129.25 4.0 1.40mL  8.00
DMF | 10.0 mL

[ 4- Z, 5 E 2 B B8 (292mg, 2.00mmol) . EDCI(382mg, 2.00mmol)

HOBt(270mg, 2.00mmol)KIDMF(10mL)¥ ¥ ' I AN-=2 i % 2, — % (810mg;,

15 2.67mmol)fIDIEA(1.4mL, 8.0mmol). & N IE& ¥ 24/ i, FIEtOAC(200mL)

F¥%, 3F0.5M HCI60mL). HFINaHCO;¥% ¥ (2 X 60mL)F1H,0(4 X 60mL)¥%k

¥, FAMgSO,T1%, WAEBDI836mg(97%mR)AAEBEN-Q-ZXFE-EE-
Z.3)-4-Z R E-FEF B3, mp 50-51C. Re=0.40(1: 1IEC4e/EtOAc),

20 (1Ss 2R)-N-Q-BE-1-BEREFHRRE-HE)-4- (4- 4-Q-BE-ZERETE
&) ER) -T-1, 3=%E) -EFBRERG)NHE

W Tk 4 g/mL mmol
A8 (4) L KBk 0.77 mmol/g 1.00 150 mg 0.116
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4-ZIREXFEBR (3) 430.54 3.00 151 mg 0.350
PdCI1,(PPh;), 701.89 0.25 21 mg 0.030
Cul 190.44 1.25 28 mg 0.147
Et;N 101.19 9.50 150 pL 1.10
DMF ' 2.0 mL

¥ B FE4(150mg, 0.116mmol)ZEDCM(2mL) ¥ ik 1/NBF, FHHF. IA4-
Z M E % H BB 3(151mg, 0.350mmol) F1 Et;N(150 » L, 1.180mmol)
DMFQ2.0mL)WAK, ¥ IEHE15%F. MAPACI(PPh;),(21mg, 0.030mmol)Al
Cul(28mg, 0.147mmo)K)EE Y, KW AEH3h60/ et . HETMAE, FRDMF(3
X 2mL)FIDCM(3 X 2mL)¥e %%, 3 10% TFA/DCM(1.5mL)4b 32043 B £ 4% A b
F. WERK, FABIH10%TFA/DCM(L.5SmL)H Mg, &FWFHE D,
BFEHUTFAQ.OmL)ALE, EZE TR, AREZERIORER/EER
KA EY . RP-HPLC(CighE, CH,CNARRE ¥R #5-65%, 0.1% TFA, UVAif
300nm, 26444k, FHEUER IS ETHEB2.0mgd % = F)A B EAUS,
2R)-N-Q2-BE-1-BEEEFHE-AE)4- {4- G-Q-BE-ZEEEFHE)-F
) -T-1, 3°HRE) -EFBR. LRMS (ES+) m/z 449.1 (CpgHyN,Os + H TE
449.18); RP-HPLC (300 nm,iE4T26781)17.05> 44 .

3 -MEZZRBERAERITREE R
L M25: N-(CR)-BE-(1S)-BENEFAKE-FNE)-4-(4-HE8E-3-8-T -1, 3-
ZHE)-EHBEQ3)

\'/ . I N ,
0 H &
N N\O/Q
H PdCly(PPhg)s, Cul
. 1 0 Et;N, DMF, 72/\8f
H

i. TFA, DCM

N-(QR)-BE-(1S)-BEFEFRHR-HE)-4-(4-HEB-3-F-T -1, 3-Z4X)-XH
BER:(3) R Bl &
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=% ST 4 g/mL mmol
WAg() LB B 0.77 mmol/g 1.0 142 mg 0.109
3-Z R FEMEAE(2) 103.12 3.4 38 mg 0.368

5  PdCl,(PPh;), 701.89 0.3 22 mg 0.031
Cul 190.44 1.2 25 mg 0.131
Et;N 101.19 13 200 pL 1.40
DMF 2.0 mL

10 YW AE1(142mg, 0.109mmol)ZEDCM(2mL)F M 1 /M, HEF. MA3-

LRFEMIE2(38mg, 0.368mmol)FIELN(200 1 L, 1.4mmol)fIDMF(2mL)% & »
¥ FE M 3N 55 8% . I APACI,(PPh;),(22mg; 0.03 1mmol)FICul(25mg, 0.13 1mmol)
KIEEY, BRERs 72/ . HETRAE, 3 FADMF(3 X 2mL)FIDCM(3 X 2mL)
Yek, FFA10% TFA/DCM(1.5SmL)AbBE204 £h 4 4 R BT 7T . WeE WM, A3 4h

15 H110% TFA/DCM(1.0mL)H¥EW g . & F BT RI# 45, AT ERHTFAQ.0mL)4t
B, AZR TRV, AREZRREBIENEEREY. RP-HPLC(C g
M, CH;CNAEEYENIS-65%, 0.1%TFA, UVAH7300nm, 2444h)4difr, 3t
KW R T8 24.4mg(11% 7= R )N-(QR)-BE-(1S)- B EEEFHE-T
H)-4-(4-MEBE-3-B-T -1, 3- " E)-EFBEK. LRMS (ES+) mZz 364.0

20 (CyH7N304 + H %% 364.13); RP-HPLC (300 nm,i&4T244r44)11.243 8.
LHBI26: N-(1-(N-BEEETFREE)(1S, 2R)-2-BEFE) (4- (4-(6-GB-4-
EG-MEE)T-1, 3-2Hhi) kE) FREGC)HEAR
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B cs-—(\N}E 2 oH  H-Thr-NH-O-Trt[Rink],

DIC, HOBT, DIEA, DMF
MeQ Br .

1. Pdydbas, F -
EtyN. DMF SN

2.NaOH,MeOH  GI7 °N”

1. IBHE, NMP HO” \ﬂ-“‘ N

@y e ° S
[ N
* Ci s g @
R STFE HE g/ml mmol
TROFEEERRQ) 320 1.0 9.6g 30.0
2-F-5-HRE-mE 138 1.3 543 ¢ 39.0
5 Pd,dba; 915 0.01 274 mg 0.3 (1% cat.)
TMPP 352 0.04 422 mg 12 (4%)
TEA 101 3.0 125ml  90.0

DMF 90 ml HEs kA

10 4- (4-(6-$-MEBE-3-2)-T-1, 3-%c8) -XPMERNEE

= o)
ci = 2
N B \N 4 OH
MeO B >
' 1. Pd,dba,, i
1 PCl(PPhs),, Z
Et;N, DMF |

N
S
Ci” °N

2. NaOH, MeOH

4- (4-(6-F-MLBE-3-2)-T-1, 3-ZHesk) - P %2 B Wang ShenFISheela A.
1S Thomas £ Org.Lett. 2000, 2(18), 2857-2860 {1 75 1= &1 & 14 .

F4-(2,2-ZF-Z M5 5)- 2 F B FEE(1)(9.62, 30.0mmol), BN RE(5.43g,
39.0mmol). Pd,dbas(274mg, 0.3mmol)f = (4- F & % 3 % )B (TMPP)(422mg,
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1.2mmol ) K ¥ VR ¥ B 2038 1T | (5749 B DMF(60mL) ' . [ R 2 FBEAE ]
4. BTEA(12.5mL, 90.0mmo)MAFHMBKRNBEEY P, REERSH
85C T m#M3/Ef. LCMSERRNTEL. ¥ RNAHBZER, HHAEOAC/ED
£e(1: 1)(S00mL)W B . HHUAHHIM NaOH(2 X 80mL), 7K(2 X 80mL)FI 71 &

5  EhK(80mL)¥E¥R, FANa,SO, T4, I8, WEREFIE~Y. MW~V HER
B EYdyE, AEOA/ECK(: D¥El. BREE YRS LR T4
BE(~96% 2L E)13209.06g7=¥) . Fif3s el LFHAMTTLUER.

4- (4-(6-F-MEME-3-2)-T-1, 3-—4hik) -FHRONHE
10
HEERT, H6M NaOHKEBE (1 Sm)IMA BB RLI4- (4-(6-F-nEBE-3-5)-
T-1, 3-ZHE) -FHEBRFEO9.06g, 30mmol) I FEEGSOMDEBERT . ¥ RN
WROMAER3 . RNERBEEY, HERELEE. HPLCHLCMSEHA K
MERTEI=Y. RNAHNBIZER, ERETERRE LA (~200ml). %
15 K@OmD)MEBEEY P . BIKRHCIZHE AR BHBENBH T EHBpHR R L B4
(pH2), W IHIEWER KW FEIIR. BAHKGX20ml). iF S 4£(2X20ml)
CEBRBEREY, HPLCRHRSY T HETIOKNK =Y. RN~ E AR
EBIEREOAC8-10% )/ ECHIEA MR . BRAKT S HELETTRE
B H50% 1427 Y13,

20
(4- (4-(6-¥-RERE-3-2)-T-1, 3-=4eH) -KkFBER) -HN-Thr(OtBu)-RBI5
R=kFHEWR®4)
OtBu
on y \[
-Thr-NH-O-Trt-[Rinl AN
Vi glg?Hggg gﬁaﬂ? e QoY N
// - (o]
B 3
cI” N
25

BRANLHEG20EEKSE, B4 (4-(6-F-ME-3-2)-T-1, 3-"HE) -
ARBQMMAEERE-E=FKFEME LR TERFOTERER. &
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X A B Z2DICAIHOBT. (N-Fmoc-#J%2-8 =% F XM g R M Novabiochem
LK, cat.# 01-64-0165.

N-Q2-7B3-1-BEEE PBEE-FHE)-4- (4-(6-DMf-4-2-MEne-3-3)-T -1, 3-24
5 X&) XPEERGOMEHE

1. RZRE, NMP HO N
90 C H
————————— e
A

2. TFA, %k

OH
OtBu H \[ 0
(o] N
[
o
H

A ~y
Cl : g NK/O
B "9 Bk (300 1 L) F NMP(1mL) % ¥ i 2| & % 2- & it i 4 g (4)(150mg ,
0.12mmol)BINE F ot 14 X BEIR & 4 i A\ L 36 I # BU85-90°C 424 /e
10 HF# 8 3 AIDMFRIDCMER B ¥k JLIX . Bt FITFA/K(80: 20)(1.5mL)Ab#
ASTMETRE NN IR LW I . L UEW AR, JF A BTEEAITFA//K (80: 20)(0.5mL)
Pedk. FICH;CN/K(1: 1)(1 OmL)#B & HKTFARF NI S HET . H=wH
HEZIKHPLCA . BB EDMSO(ImL)F, BEid—ARIUA ZFES
SIS, BENERES B EEKMHPLCF ., #H20X50mmBIE %120 C18
15 FIEAT22ml/43 492 % B B YE B (ACCN/K ,, 0.1% TFA) 164340347 dlifr. . 4iihil
B E TR B2 2mgi TFAR B P2 H)(L432% = %K),

LHM2T: 4- (4-(4-E-FH)-T-1, 3-“3E) -N-C-BE-1-BETEAKRE

-RE)-EXFRB@RI AR
20
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10

15

OtBu O OH
DIC, HOBT,
ﬂ \I: + A DIEA, DMF

OH
OtBu n \[ (o}
e

HO” N
| TFA, 3k \" O
Q/\ g N \n\. N O 7 o H
o H
SN ®
C

3
NH,
2- {4- (4-(4-|E-EH)-T-1, 3-8 ) -EFREAR) 3-BTEREET
ARFER=XFENRBC) AHE

OtBu
OtBu \[ Q
DIC, HOBT, * I \" N O
o/\o \[ DIEA, DMF N
A
®

Y

NH,

A TFE HE g/ml mmol
H-Thr(Boc)-NHO-= % F 2 g (1) 1.0 58¢ 4.47
L3-Z“HREFXFER (2) 261.3 1.4 1.64 g 6.25

HOBT 135.1 1.4 0.85¢ 6.25

DIC 126.2 1.4 098ml  6.25

DIEA 12925 3.5 2.7 ml 15.6

DMF 50 ml

¥DIEA(2.7ml, 15.6mmol)AAZEI4- (4-(4-FE-FH)-T-1, 3-2“HE) -
# FER(2)(1.64g, 6.3mmol). HOBT(0.85g, 6.3mmol)AIDIC(0.98ml, 6.3mmol)
HIDMF(S0m)#& W . 25781 5, A— i IO AN F2 w8 (5.8g, 4.5mmol). (N-Fmoc-
BE2-A =K F HEH 8 R MNovabiochemZE f¥], cat.#01-64-0165) ZEEB T RN
12/MEffE, LCMSKRILRNE L2 . HT#A8HFADMFADCMA & i & ¥t =
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10

15

20

. WEE LRFY3ERAE, AEETRORMF.

4- (4-(4-2ME-KK)-T-1, 3-24E) N-Q-BE-1-BRES K HARER-FTHE)-XH
Bt Ik (4) B 1) &

OH
OtBu H \[ o
H T o TGN

iy . TET U

V4
4

R STE HE g/ml mmol
13-ZHREXFBEFEABRKAEQ) 1.0 120mg  0.09
TFA/7K (80:20) 1.5 ml

Fi TFA/ZK¥EW(80: 20)(1.5ml)AbE 45 23 8h{E7=#)(4)(120mg, 0.09mmol) AR
B LW, LIEM AR I FSTEE A TFA/ZKYE(80: 20)(0.5m)¥eEk#ifE. K& IHFHT
TFA FAHLE S A CHICNA/KEB(1: D(1omDFKCm)FER, HETF. HEPH
%1% % HPLC 4ifk. ¥ ¥ =Y E M DMSO(Im)¥F, Eid— /MR ZEvES 2%
ik, K IR 5 2141 % 2R HPLC . f#F 20X S0mm IS 120 C18 i
1T 22ml/4 5t 2% BREEVEIRBI(ACCN/ZK, 0.1%TFA)16 A4 AT4it. AirIEs
%83 2.2mgTFA 3R MR =PI T KA A 10 248 HCI ) CHyCN/
IKBWFET, CABREAES K TFA B3] 2mg #) HCI BB F=H)(~53 %= %),

LA 28: 4- {4- (4-Q-—HEE-Z.BEEE)-FE) -T-1, 3-“5E) NQ-

BE-1-BEREPBRE-HE)-XPBREGNARN LR ERA 27 HHkew 3
25k)

159



200480005935. 3 oo B 2E129/3050

o OtBu
OtBu ol P L \[ 0
13 Qo'

—_—
ZEXMIE, DCM O

or w N
oy .
\
o]
3 ; L e
NH, H
OH
HoO" \" N
1. Me,NH, NMP o H
2. TFA, & \\
- N %
o |
‘ LR A
ﬁJ\/

2-(4- {4- (4-Q-BR-ZHMEEE)-FE) -T-1, 3-2HRE)} -FEPBREEE)-3-H
THEBREE-TRAREERREZFBRE=XFENBONHEE

OtBu
OtBu Br 0
o cl H
H
H

— Q" 7r O

N
(¢ Ba B = ENE, DCM "
X
(o]
; 5 O H)k/Br
NH,
R TFE HE gml mmol
EEITHREFFRNEBR=FFTENEQ) 1.0  0.75g 0.578
10 R-ZEE 157.4 80 0.728g 4.62
Z R Eakng 107 100 1.07ml 9.24
DMF 6 ml

EEBRARG T, HIR-Z B (0.75g, 0.58mmol)fyDCM(2mI)IA F]2- { 4-

15 (4-(4-BE-FE)-T-1, 3-20E) -FFBEEE) 3-HTEREXE-THE
H7 PR B8 = 2% B B BiE (3)(0.75g, 0.58mmol). = FEMLIE(1.0ml, 9.2mmol)F
DCMUmNEIREHF . FH 1578 E, LCMSRURN 4., HFRIE, #H
DCM(2X10ml). DMF(3 X 10m)FDCM(3 X 10ml)¥ci% . HETF RIS HEESFTF
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B MRS LMD IR - S LEBEBRER T REIREF .

4- {4- (4-Q-“HEEE - ZHERE)-EX) -T-1, 3-Z8RE) -NQ-BE-1-
BEERETRE-FXE)-EFRIERG)NHEE

5
Q"
O AN
x>
LA
ﬁk’
=%l g/ml mmol
RIBEDEBR=FEFEMIG) 1.0 125 mg  0.093
—_RER 45.08 02ml &
10 NMP 1.2 ml

EERMRSG T, K = FEREO.2mL)KINMP(1.2mL) % N 2R . Bi & 7
HB=FEFEMIG)(125mg, 0.09mmmol)F. RH 12/ )5, LCMSE IR M
4. HETF#AE 3 AADCM(2 X 10ml)DMF(3 X 10m)FIDCM(3 X 10ml)¥e ik . it

15 HTFA/7K(80: 20)(1.5mL)AbEE457 Sh¥ =4(6) AW fig LW FF. I8 A8, M
FEERITFA/K (80: 20)(0.5mL)¥E%E . FICH,CN/K(1: 1)(10mL), K(mDFE
SHHTFARENR S HET. HEPRH & MHPLCAL . ME~YELE
DMSO(ImL)H, B3 —A 5 U0 2 4 v BT It B 58 , 6 80 60 U8 0 5 0 1 5 Y
HPLCH . {# 120 X S0mm I #8 4% 120 C 1845315 1T22ml/4r $42 % £ B ¥ i M (AcCN/

20 K, 0.1%TFA)I64 #df4T 4tk . itk 14T 18 32mg TFAE B A 7= 4
2(~37% = EK),

LHEM29: 4-{4- (4-Q-BE-4-FR-REEEEIE)-ER) -T-1, 3-“HhE)-N-C-

PEI-BEEEFRE-AR)-EFABRBRONERNLHSEEM27HLE83
25  4kip)
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OH
\[O

H
Ot%u 1'5?&%"55%”' HATU. Ho’N\g“‘ N O
Ao 20852, DMF - A
@ oy 3.TFA, % A o
O
N
H
| Oy
NH,
B STTE HE g/ml mmol
FEIZ-THREXFBRAER=ZXFEMBEG) 1.0 125mg  0.093
Fmoc-L-R &R 35342 4.0 0.135¢g 0.384
5 HATU 380 4.0 0.146 g 0.384
DIEA 129.25 8.0 133 ul 0.768
DMF 1.5 ml

AC ) Fmoc-L- % &, # (0.135g, 0.38mmol) F1 HATU(0.146g, 0.38mmol) K]
10 DMFQmL)B®. #7248 E, EEBMEE T, HELKOBRMAZIEELS-
THEXEFRAFAEBR=EFEFEMNIEG)(125mg, 0.09mmol)F . FRH3IC/NHF,
HT & N 3 ADCM(2 X 4ml)DMF(3 X 4mD)HIDCM3 X 4mD)¥e ¥ . #4820 % K
Uk 5E FIDMF B (4m) AL 2 /N BT IR« HETF 34 i 3 FI DMF RIDCMAS 5 e % L.
. Bt TFA/7K(80: 20)(1.5mL)&b BB 454> 44 P= ) AR Fig b W FF . st A g,
15 FRAFERTFA/K(80: 20)(0.5mL)¥EH. FCH;CN/K(l: 1)(10mL), 7K(2ml)
WA FH MTFARMF YIRS I 05T o FE7=9) 6 & ZLEHPLCAEL . R 4E 7= M09
ZEDMSO(ImL)H, Bt — MR IR Z K 5, 40 M0 SR 5 B8 & 1Y
FIHPLCH . 1 FH20 X 50mm K88 4% 120 CI184E 13 1T 22ml/ 43§12 % £ B ¥k it ¥
(AcCN/IK, 0.1% TFA)164 $hit T4k . 24 BIEE R T8 211.7mg TFAE Y
20  HRIFEY(T)(~30% = R),

RIFHEEFI30-1307 R %= B LR &R TR
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10

15

20

25

EWFERUNE

PR HT W (Pseudomonas aeruginosa)LpxCHi i 3 &

W 2 MEHylandZ N (A HE ¥ 24E 1997 179, 2029-2037: K B TEWKIT &
(Pseudomonas aeruginosa)fJUDP-3-O-BtFZ-GIcNAC Z Bt B g . RIEM
itk WMEAR S RBLEEE R £ Y& B4 )(Journal of Bacteriology 1997 179,
2029-2037:  Cloning, expression and purification of UDP-3-O-acyl-GIcNAc
deacetylase from Pseudomonas aeruginosa: a metalloamidase of the lipid A
biosynthesis pathway)f]—f 7%, EALEAFID D R R ZBEKline%¥ Asupra. fi]
i, # fh £ E B T FH 2nM 1 £ Bk #F B (Pseudomonas aeruginosa)LpxC F1
150nM[3H-Ac)-UDP-3-O-(R-3-72 2 % Bt £ )-GIcNACc7E 50 1 LI & 446 FR B 8190
e, RNEHEICHHRAMR L, £ EH 1mg/mLBSAR SOmMBERR 4 42 1 ¥
W, pH7 ST BT I 180 u L 3% K& 4 5% ¥ K 76 100mME) B B Al pH7.5
FIBEB, RELRN. LERESHLORERE. SFEBEAERY GH) -
BB —MoEEFEN LER, #EBIAETIEWNEH NERII6-FLR
. J5t ¥ APerkin-Elmer/Wallac Trilux Microbeta H4128kME. SFMA
S5SmMEDTARIN B [ B2, 788 R 5 A R %8 B4 7 ORI

41 B IR R R R

FRETEYESX MBI EESCTERRE R DH-T0CAGEFELE
SR W4T 85 5F (Remel, Lenexa, KS) . ARG KR S BYX EH & F Im KR
50 BT WL AR 1 43 B A 0 A 3 I A M I B AN [ = e 3R 18 1O BB 3T B e PR 43 B A AW
. HEEHNEIEDMHRAKARKD T X ERIEFRYRBE SO (ATCC;
Rockville, MD), & T MER T mexABoprM# (& ) & F 4% Bk AT B (Pseudomonas
aeruginosa)PAO200, 3K H TH. Schweizerlli . ZBEKARETELABEE
3 B3t T 1R 2 HU 8 20 4T 7 B BURE . Z61 (ATCC 35151) BBk th o L B 25 /o P et
MIVARZEKRA G ESEERE B T HI MR R T FEEH(Angus BLE A,
TR 2EIT 51982 21, 299-309: 4% Ak #F B (Pseudomonas aeruginosa) ] #h &8
FRZEN: AR E 28U R 84 E)(Angus BL et al,
Antimicrobial Agents and Chemotherapy 1982 21, 299-309: Outer membrane
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permeability in Pseudomonas aeruginosa: Comparison of a wild-type with an

antibacterial-supersusceptible mutant).

LBHRR
BEMNHKEMIC)REEAT ERAKALREBRXTERARIRENCCLS)E SR
5 H-EMRHHABENEN. FERE, FVEBZEYH R 0.5McFarland
FRAELLFE A3 X 10°B]7 X 10° B & FE A B AL (CFUYmLI B K g Fi ik . iR BER
BMREHETEN R LS F B Mueller-Hinton B % (Reme)Fi#EATH . ¥
100w LM ERMAR S H 00w LAGR2EEEHBOADNILY. IF
EMNEABRESEXRESSMISCTEE 1824/ . WIS, ¥HIETR
10 AKHBREAKRELCFAMC. ARKERTHALTREFRE-BHEMITILE
BERERRE, IRERE-EHENNAREEZTRHTHIMICE, 5NCCLSHES
7 —H.
4 5 S BR#T B (Pseudomonas aeruginosa) i/ R (¥ 38 Y 2 0
45 HE M A Balb/c/ BB BERE 9 510.5mI & K41 A AT LLRFES0% B 3h 47
15 & (LDso)f 10065 ) Sk R #F & (P. aeruginosa )PAO1EL K GATF & (E. coli )25922, &
1RSSR, BLS mg/kg®|100 mg/kgfIFI BB M RN S MHTHEKESN, &
HASHAR. MBPARSK, HEIHS0% ZRFIFHILEWHE(EDS)-

HWBA G FHBR
. Rl

20 HATHBE SRR R E FERLAYHEDR R EHRXME A @)K EK
HEAER. & KT E Paeruginosa)ATCC278532 F1 & 8 & # & R (S.
aureus JATCC 292131 BRI AT FIE M AR th e LLFAE R 2 B . W%
WAHRBE AT LR IEGAT#1 AN, MRl MASKLED.
SRS BN EAESELETE TMICE)ER THERE. 4%

25 HIREFIC)RZEASYHIANE ZHEWHIMIC, #EMLED#IKMICK T
BHRE. ZERAEUHMLEYRE BB INFICZAHE TENAYAS
FIFICK B FI(ZFIC). A E X A ZFIC<0.5, TEH#E X4 =FICLO.5
4z E, MyisEE XA SFIC>4. Bk SFICS<OHAREGRBHYWE SWHT.
R0 (% B2 (S FIC)
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a) thE, x<05
b  EEH, 0.5<x<4
c)  XH, x>4
5 R2: ARIPHENMAWHEFEETE

B
UAE ] ICso (nM)
LkH #
12 <100 nM
572 <100 nM
481 <100 nM
19 <100 nM
516 <100 nM
280 <100 nM
366 <100 nM
777 <100 nM
315 <100 nM
779 <100 nM
860 <100 nM
801 <100 nM
13 <100 nM

R3: HEEENTFIAEELREAMIC, pg/ml)

10 MICSS

MIC 2% 6.25 ug/ml BFE/H =A

MIC XF 6.25 ug/ml % 50 ug/ml =B

MIC XF 50 ug/ml=C

90 0 FBTH RBEHE | SREAWHR|ERBREMRE [ RIETFH

(P. aeruginosa) |(E. coli) Bi(S. aureus) (FFW (P. aerug.) |(P. aeruginosa)

27853

25922

29213

35151

PAO200 mexAB
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tew

LS #
12
572
481
19
516
280
366
777
315
779
860
801
13

b g e e e Bt e (e g e g (e ) J S I

A B IR B g B g g g i g B
o Tl It s e T g s ) g g g [ B i
Ol Ol O Ol Ol Q] O O O " O O O
b I I s e B ) ) [ e g [ g e S

>
>

R4: FiETFHHEN S B (Pseudomonas aeruginosa) ) i & 47 4L 2 X W

(MIC, »g/ml). BB THEN B 3198713236, X KBWAHHENEE; 219,

N ¥R P ¥ B (ciprofloxacin) B Hi ¢ ; 3224, X L FALBE (ceftazidime)F Hitk; 3317,
5 X R (antreonam)H HilE; 1145813206, FH TG, MICES

MIC % 6.25 ug/ml EE/ =A

MIC KT 6.25 ug/ml | 50 ug/ml = B

MIC KF 50 ug/ml = C

10
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# 5: PIETFYEXNSIRATE (Pseudomonas aeruginosa) B 3E-FE M HEET L7 IS WIXT
HeR=RKBAERRA.
B14: ERREFHE. P aer., RIITBP. aeruginosa); Acinet. cale., Z
BEARZFFBi(Acinetobacter calcoaceticus);  Alcal. xyl., AWM= WE
S (Alcaligenes xylosoxidans); B. cep., ¥ {H % KB (Burkholderia cepacia); S.

malt., W3R A (Stenotrophomonas maltophilia)
MIC% &
MIC 4 6.25 ug/ml BE/ =A
MIC KF 6.25 ug/ml | 50 ug/ml =B

10 MIC KF 50 ug/ml=C
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R 6: HUETEHEN FIRFTH (Pseudomonas aeruginosa) 1 JE-JEMHE: 6T R 464 BEWIN
HE¥EZKEAERRE.
W24 BEENK.. E aer., =S BITH (Enterobacter aerogenes); E. clo., Bi¥
[ ¥F B (Enterobacter cloacae); E. coli, XM #F B (Escherichia coli); K. pneu., Jii#

5  HE{AKE(Klebsiella pneumoniae); K. oxy., =B85 B {H KB (Klebsiella oxytoca);
P. mir. % 72 Wi (Proteus mirabilis); S. marc., R¥FHi(Serratia marcescens).
MIC%#&
MIC % 6.25 ug/ml BE/N =A
MIC KF 6.25 ug/ml # 50 ug/ml =B

10 MIC XF S0ug/ml=C
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x7: 4RV R
P81 K Ja #F B (E.coil) 259224 & Fr & B /N W FE (mg/ml)

AR 3 LpxC FHIF 925
LpxC #i#IF 925 - 6.25
ABR 128
LpxC 4171 925 +4I B XK | 2 0.78

5 RIFHENLTHEIEYER LR T ERITER. EHEALE1-1307
FHEZUEWRTFLxCERH AT 108 MPICso. XELGYFHREFEXT
LpxCEn H/DFEET1u MEE /NFERETF0.1 1 MHIICsoo iX LA Y K
%R FLpxCERH P FHZETF0.050 0 MBIICsy, B EH/NTFEHZETF0.030 0 MK
ICsy, BE /D TFEZET0.025 1 MIJICs, BLE/DFEHZET0.010 1 MEJICs.

10 REGEMEAEZAMEIUEGYTUEREZRHINE . BARAHHH
WELEHWUARR—FHATRNEEER, TUEBNESARBEEEHMNEN
AREMEEFRK.
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£k 1
S k] ikl i
HsCoa OH  Fik
N -OH 3,4-ZH-N-{(1S,2R)-2- R &-1-[(}?
30 1 275.2
F EEBEINE)XTFERE
F
oon T (S3R)-N3-“RE-2-[(4-EETH
" 3R)-N,3- =32 5-2-[(4-
31 @\/\)Lﬂ];rmon L= 281.3
0 B)EEITEKE

Fi
HaQ Ca, - OH
° A (28,3R)-N,3- 12 E-2-({4-[4-(F ¥

BB TRE)RE)T B

o on T
I Fon N-((IS2R)2- R E-1-[(RRENK
33 Rl 295.3
EIFE)5 KRR

(2E,4E)-N-{(1S,2R)-2- 32 %-1-[(B &

iCa,-OH Fi
PN R-on
34 @A/\)Luko )RR )-S-KER-24-ZHB] 2913

274
FiCo OH  FiE
H
N N-OH (2E)-N-{(1S,2R)-2- 33 %-1-[(B B &)
35 o 265.3
BREIRE}-3-FER2-HBERE
gCa OH F#
N Oh (28,3R)-3-2 & -2-({(2E)-3-[4-(F &
36 0 280.3
Koo ) REIA2HB EE) TR
i, B30 O Ftt (3R)-3-E E-N-{(1S2R)-2-B %
37 @A)\)L Y [CEREBENE)SRERE 3104
Y .

fi&
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KN

B

MH+

38

39

Br

(2E)-3-(4-FEE)-N-{(15,2R)-2-53
H-1-[(BREEBREIRE IR 2- 6
¢4

283.3

(2E)-3-(3-B ¥ E)-N-{(1S,2R)-2-32
E-1-[(REE)RE|NE)R-2- KB
&

344.2

40

N-{(18,2R)-2-F2&-1-[(BBEE)H
BIRE}-4-{[C-FEZE)EE)T
By X B

372.4

41

N-{(18,2R)-2-32 & -1-[(FR & &)k
EIFRE ) 4-{[-FET )R F
)R P B

400.5

42

4 [GFREEE)F
E]-N-{(1S,2R)-2- B E-1-[(BREE)
PRE 1T ) K R

308.3

43

4-((EEEE)FH£]-N-{(1S,2R)-2-
RE--[(REEDBRE|RE)XPE
&

352.4

44

N-{(18,2R)-2-B E-1-[(Z &8 &)k
EIRE}-4-{[(2-MrE-2- 2 Z )R
F)F B KPR

373.4

45

N-{(15,2R)-2-B E-1-[RE &)1
BINE}-4-(4-FRIRGE-1-2) %
B B

337.4

46

N-{(1S,2R)-2- B &y-1-[(BE &)
)R} -4-(TR0E-1-2E BB 3% P B
ic:4

336.4
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BE-3- B Bt B

3B ] E3 MH+
gogon TH N-{(15,2R)-2- 15 %-1-[(R HE)H
47 O\/Q)Lu:%n““ B |79 5 ) -4-(IG k-4 B R ) 2 R 338.4
&
0 o on T N-{(1S,2R)-2-33 - 1-{(B B )3
& Mo \
48 LnVQ)L” X IR E)-4-(B-Q-RRMBRE-1- | 3935
E)RERE)FE)FTFBRE
ooon T N-{(1S,2R)-2- 2 21 [R5
X o
49 QLnﬁu 1 )WL) 4-(C-FERE)RE)F | 3865
E)EFBE
oH  Fgt
:g/ (28,5R)-N-{(15,2R)-2- B %~ 1-[ (2 5
50 3% H)RE N B} -5- KM 4r-2-F 308.3
B Rz
O“”\er“'o“ (2R,58)-N-{(15,2R)-2- 1B %~ 1-[ (B 5
51 SN "o H)BEIREN-S-KEMEIR2-F | 3083
@ B
N 5!,0 OH ?‘EE
NH, H-on (25,3R)-2-{[(35)-3- B &-4- K E T Bt
52 A 296.3
! E)EE)NI-ZRET B
§iCa, O
Q\/\(‘( ﬂ-on (28,3R)-2-{[(28)-2- R E-4-FE T &
53 296.3
EIEE}NI-ZBETHE
A/(jfﬁi“'“ N-{(IS,2R)-2-B&-1- (B R E)&
54 (J MY EIRE)6-QUMUHE- 1 HZ I | 3374
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BRE R B ot v AR -2- B

LR g ] £} MH+
&Cj"i‘:
OH 2-{[(4-ZF-1,1"-BR R F-4-F)IRE]
55 (¥ 342.4
e O HE-3-REIFETR
CH,
“:oc OH
ﬁ;(o,* 2-{[4-(4-ZEEE) X EIHER
56 O N 356.4
O o E}3-BR4-FERR
H,C
S\
. “5 {[(4-Z5-1, 1B E-4-F )R E K 266
5
choo o E}(E%-2-E) 28
{? N-Q2-{[(1,I- R EZE)HIE
58 CH, E}-2-EHA-1-yy-2-8 2 H¥)-4-Z 437.6
o—(—cu,
B-LINBRERE-4- PR
/CHS
N. L(CHEEE)2-{[(@-Z8-1,1-B
59 “é:o,f“’ 341.4
H,C 00 FA-B)VREIRE IR
f:z on T 4'-Z. 8 -N-{(1S)-1-[({(1S,2R)-2- 13 &
o] Heon
00 | oy Oyt LREBBEIFERER | 4566
E-3-FET E)-L1-BER-4- P B
4'-ZE-N-[(1S)-2-({(1S,2R)-2- 13 &
Hy
N-on -[((BREE)RE|RE I EE)2-8
61 VO/O’%Y"T* 490.6
R-1-(REFE)ZE]-LV-BEXE4-
B
0 (2S)-1-[(4"-Z. F-1,1'-BE 3 -4- )3k
NY MG
62 “=° %u—g #]-N-{(1S,2R)-2-B&-1-[(RE &) 440.5
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B &HW £ MH+
Ft 4-Z F-N-[(18)-2-({(15,2R)-2- B &
4
R-on HBREE)REIREE
63 |, )jYHT* 480.5
E)-1-(1H-Bk M -4-E F E)-2- 8K 2
E]-1L,1I-BX-4- BB
Fi (38)-2-[(4'-Z B-1,1"-BE % -4- )3
O @ o E]-N-{(1S2R)2- 2 8- 1-[(RHE)
64 “’ p u{u 502.6
o oM BREINE}-1,2,3,4- K FEEM-3-
B R
Seon T (28)-2-[(1,1"- Bt % 42 Z. Bt 2 )&
65 ”J;;&%'“‘W E]N-{(IS2R)-2-RE-1-[(REE)| 4425
PREEVRE ) -4-F B R BERE
o T (28,3R)-2-({(28)-2-[(1, 1Bt ¥ -4-2
66 ‘\‘ﬁ H-on ZEAE)ER) - KERBE 476.5
B)-N3-ZBET B
- (28,3R)-2-{[(2S)-2-[(1,1- Bt % -4- %
67 Nlrﬁo., LEBE)EE] (- BERENM | 4925
EIRE}-NI-ZRETEBK
o F @8)-1-(1, 1B % -4- K 2B
68 %‘N E” E)-N-{(1S,2R)-2- R &-1-[(BE ) 426.5
° 33728 ) ML 522 P B G
A e T (28 3R)-2+{[(28)2-{(1, 1Bt -4- 2
69 :5\/”];(“-0“ Z B EE )R & ]-3-(1H-Bk i -4- 55 )75 8t 466.5
° E)RE)NI-ZRETHE
® oion TH (28)-2-(1,1- B K -4- 2 Z Bt )&
70 ¢ EY”ISFL“ E]-N~1~-{(1S2R)-2-B%-1-[J3&|  457.5
E)PRE R R B
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9030 | &8 E-1. 3 MH+
O newon FH (3S)-3-[(1,1"-BX F-4- 2 Z By 2 )&
71 ?Yuar“w E]4-({(IS2R)-2-2E-1-{(REE)| 4445
Q
BREINEIEE)4-ERTR
o FHt (25,4R)-1-[(4'-Z. Z-1,1"- Bk ¥ -4-%)
. L3 o BHE)-4- 32 H-N-{(1S,2R)-2- 32 &
s e OO %‘N&n {as.2R) 456.5
o o -1-[(BEE)RE AR R i -2-F
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