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Mw s, RIE"RAH "R AL XN, B AR HE R
Ry BGARN Bsot b IR RFZASMEHBERS, AR
B, THRIEIRALFRBGRBERD) BGEAT Bdo G474 5
MBAREA,
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Yy, Blde, BEFEOREA S M EHF LT OBARNE T,
ELCHERFET, REAPREHNESY, LA E
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A P IRIFAEL-F e LA IR E . SRR L3548, Je BAE;
EADE. BR BRFRDLEAEGRE;, RAGRIK, Pl
MR BIRAEERR, SROITAEY, WwER. EBRARERSE,
HghEMHA, wTFEAALEFRPRTASYLTH, ARAZALTRAY
Yk BOUHRRER,;, ARLNY, JortBiiadd. HAoRAms
M 68 695 B T AN K 4928 K#920%E &, EHRAMKEY3
B RAHI0%EE, £EIRAEMNKRYIZ|RLHNET .,
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5 Ao B R, FHERBGEHEMAESEGRIEA L, 4okt X
b4, EERHETAEAW A KAH01ITILE] KLH5%E &, thik
MK £50.12] X £51%.,

A AR E-E 8 B AR A ST R, EHR B SRE
IT BRI T b ) R AR A IR A ik R AR .

10 HlERMOER T ER LAY, IRXFHAETAF %, 4
WAGABEELEE LGP, REXT &k, KL CHRER.
HELECLHHBX, tlkd. BHNFOERT BLR UL,

AEPW A —FHFESTF LT HRELPASYRETG A H
AL TR, PleRBRRXFFOAR, 7RO AL

15 Heykm, BERXRETOES, S TETARENRLANE
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BI—AFEARFTEY, TRAKALAGLESY, AE—FFHEE
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BRI T B R85 AL GHCVY, KK Sk Ao/ K I

20 WA 4], €355 & F(F § Schering-Plough Corporation, Madison,
New Jersey) #= Levovirin™ (4§ g ICN Pharmaceuticals, Costa Mesa,
California) . VP 50406™ (1§ § Viropharma, Incorporated, Exton,
Pennsylvania) . ISIS 14803™ (4% g ISIS Pharmaceuticals, Carlsbad,
California) . Heptazyme™ (4% g Ribozyme Pharmaceuticals, Boulder,

25 Colorado) . VX 497™ (43 § Vertex Pharmaceuticals, Cambridge,
Massachusetts). /R % (Thymosin)™ (4% § SciClone Pharmaceuticals,
San Mateo, California), Maxamine™ (4§ §) Maxim Pharmaceuticals, San
Diego, California). % # 8 8 "% & & (/% § Hoffman-LaRoche, Nutley,
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Roche, Nutley, New Jersey), # 3 T —Bi4b 84T HF a-2aey 5 X (4 4=
VAT 474 Pegasys™ i ), T & a-2b (Intron™, 4% § Schering-Plough
Corporation), VAR & =Bty T K& a-2be 5 X (#] 4= A 47 % PEG-
Intron™ g &), F K& a-2¢ (Berofora™, 4§ g Boehringer Ingelheim,
Ingelheim, Germany), KB M X RRAGFLEGTFREaEAH 55
Lty A F K& (Infergen™, 4§ & Amgen, Thousand Oaks, California).
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RERE — AR PGS T AN ENF B X AL, TEH
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KB AAR 0T, BAEASRH I,
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EDCL: 1-G-= ¥ R AR HK)-3- CHEBA = 2 fe B 3
5 NMM: N- ¥ K riof
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DEAD: 1&&R—#& MK = T
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EtOH: Z.#%
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DMSO: =9 L%
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Phg: F A H R
Chg: RTHEHRB:
Bn: ¥4
20 Bzl: F X
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HATU: O-(7-f.42 & Zrk-1-2)-1,1,3,3-m9 F L Ms>< BB 3

DMAP: 4-N,N-= ¥ f A%

Bop: ¥ JF Zv-1--Fh-= (= FR/A) S RAR &

PCC: sz #i a6 i

LB BEAHBERANES, 4 toikdE Journal of Organic
Chemistry/~# 6448 5,

&8 S mBE RS E

A E RS WA B T BT AR F R (F iEA-E) A,

ZiEA

1.0149N-Boc’E 46 B} F B Ty R RAEE B E1.02, 3
%, R KRS 7 ik (LouisACarpino 5 "#| & F T ARABS- 69 Mith 5 4%
#; (immonium)", W02002094822, # 76 | M 5 N-Boc-4%- 7 2B 1%
4, #3%)1.03. N-Bock®R¥/E, BAAEY FREELE, RFHK
1.05, 9B 6 ARV F 42 4E851.06, B%1.06.5 i& 4 P1-P1a BLE 3R 569
fRABAS, A2 A BEE1.07. AALAE A (Moffatt & Dess-Martin) 4 B
#9165-451.08.
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10 SR ML, FA B S 14,
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4 Y
= OH
(Ao (A A
“ s
>r0\'(]), \/&0 0 XOIN\{& 0 o!
TS 17 ™
111
Vv Vv
SIS o R o
. SN S S EN
XOYN\AO 0 o x.qu\é/go 0 0
T S
112 143X = HCI % HCOOH
M
. S % o
"cap-NCO" (N}\!f“ n;P.
3 Cap’n\n/n v Yo © ©
, FF4 0 /?\ 1.14 |
% D

AB—MEAP, Bit5RFER4-AHE KBS B 5, £3851.13
bR BL T BR4-AE A KBS 115, vABT iR 804 B3 e B A 3 47 6
4AL3E, $RHEE a9ibAdh1.14,

BEX—FER S, do bk = Bk 388 3 1.044540 &% B T 884-5%
AKER., APTi e (R B )32, RABRITAML05, KiF
Ve R B 77 ik AIBF ik it —F hl %, —AEE 69108-401.14,
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v/ Vv
OCH; OCH3
N —_— oA
HCLHZN\./& 0© O/O\H,N\:/Ko o)
/T\ 1.04 OxN © /T\ 118
Y M4
"cap-NH2" N ! == \ F
H P \ N
- X \/go | (7 A) Cap,N\g/N\g/&o Oﬁ
/‘\ 1.05 | /!\ b
o 18] 4k Y ) &
P1-P'3t 49414
W W 4610.11510.1249 $14
5 k1
0]
HN OC,Hs
10.01 10.02

FN2F, 4%8R L MK10.01(50 g, 187.1 mmol)f % /KTHF (400 ml)
gt R A 47 £-78°C, 1AM K-BuO (220 ml, 1.15% &)ATHF
PRI, R RAWIBNEFEOC, FBEEN, BoleR

10 FAILRTHES ml, 249 mmol)4L 2, B B4 F ¥ 8 F 448
DiF, FEEEY RS, BAREHETEL (300 mh¥, JFMHCIHK
AR(M, 300 mha3®, HET ARG ER T IR TRHHS I,
Et,0 (1 L)% 3, vANaOH (50%7K 5% ) K E 2tk EpH~12-14,
YACH,Cl, (3x300 ml)E 8, 1&4-FF &9 H M E T B MgS0,), Tk, &

15 R4, RAFLEA(10.02, 18%), H A&

S
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HoN
2 0C2H5 BocHN OH

10.02 10.03

FOCT, B —#BR—-R-T E(23 g, 105.4 mmol)4t 22 £510.02(18
g, 105.2 mmol)£CH,Cl, (350 mD) ¥ ¢y, HA&TB TFHI12.0 0,
FREZ &G (TLC), RN REMERLTFRE, FERGHET
5 THF/H,O (200 ml, 1:1)%, H& LiOHeH,O (6.5 g, 158.5 mmol)&: 2,
FHAEZR TR, RS RSMKRE, FAELOFE AR E.
PARHCHE K E Bt 2 pH~1-2, FFvACH,CLE I, 4t MET
BE(MgSO,), ik, FEAZFRSE, F210.03, AHLEMy, i

BT — W it m A T F — P K.

10 WER3

BocHN BocHN .OMe

OH —_— N

10.03 10.04
¥%810.03(15.0 g, 62 mmol)£CH,Cl, (250 ml)¥ #yi5i#&, vABOP
XA (41.1 g, 93 mmol). N-¥ 3 "Lopk(27 ml). N,O-—F K &AL
3(9.07 g, 3 mmo)&L I, FFEETFTHHFIR. HFRERSMHAIN
15 HCIAR % (250 mD)##, o B4 &, ACH,CLGx300 mHEBKE,
1 FH A ALETIEMeSO,), ik, FAEAETYREG, ZEMLHA
(Si0,, EtOAc/T}22:3), #F3|BLH10.04(15.05%), #H A& B4R,
iggﬁ
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BacHN -OMe BocHN

10.04 10.05
FOCTF, #B:410.04(15 g, 52.1 mmol)fE X AKTHF (200 mi)#
8 22 i e LIATH, % (IM, 93 ml, 93 mmol)i# @432, W R R
S TERTHRHAELNE, FAOCT, PAKHSO % (10%7K %% )
5 SHAR B R, BHEPR0.5 B, R A4 MTHCIKZE & (M,
150 mD# &, HvACH,Cl, (3x200 mD)FE IR, & 644 H 2 A HCIK
i (IM). 484/NaHCO,. Kk, ZAFHBMeS0,). idERs4,
FFAE RS, 1321005, AL EH(14 g).
F &S

OH

@)
BocHN\<_i—T BocHN CN
D enaa———

10 10.05 10.06
J%#:10.05(14 g, 61.6 mmol)£CH,ClL, (50 ml)¥ #9i5&, MAELN
(10.73 ml, 74.4 mmol)5 & 8RR BE3(10.86 g, 127.57 mmol)4: 32, FF
TR THH2AD ., BALRSHTAE T RE, FAHCKER
(IM, 200 m)##, R FEIEECHCL 3x200 m)¥, A FFe9HIE
15 A H,0. HhoRzki&, FIRMgSO,), ik, ATV RE, REANL
1(Si0,, EtOAc/Tix1:4), 1%2]10.06(10.3 ), # & & aik,

VA
OH _ ., OH
BocHN N CiHN OCH,
B o)
10.06 10.07
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JA R85 10.06.4 32 38 1A HCIA AR AL 36,42 120°C %9 CH,OH (700 ml)
809 F B2 (R HCl Ao )*, FfAndh B8R4 N0, R M A w b
WoE, 13201007, HAEHEA T T —FR.
*RA, AR BTN AcClE KK W BE o 4) 444 6M HCI,
5 SR

- 4+ OH OH
CIH3N OCHjs BocHN OCHg

o) —_— o)

10.07 10.08

F-78CF, AELN (450 ml, 315 mmol)5Boc,0 (45.7 g, 209
mmol) 4 72 iz & 8 # 10.07 £ CH,CL ¥ #9752 (200 ml), K5, ¥R
Re T ERTHRBELA, FAHCI M, 200 mD#FH, B ERF

10 CHCL¥. &t AETHRMeSO,), ik, EAZTTRE, 2
BT 8AL(EtOAC/ 2 42.1:4), 133) £ 2 5210.08,

58
OH OH
BocHN OCH, BocHN OH
D
o 0
10.08 10.09

¥ ¥ &5 10.083 g, 10.5 mmol) £ THF/H,0 (1:1) % & & & vA
15 LiOHeH,O (645 mg, 15.75 mmo)4: 32, J#-F =& T2 uf, AHCI
KR (IM, 15 ml)ig B g RA-HERIL, FEATPRE. A8 Y
BERZT IR, 1721009, 28" %,
H B9

94



200580012710. 5 oo 5E58/267m

OH OH
BocHN OH BocHN NH,
—————e
O Q
10.09 10.10

JAINH,CI1(2.94 g, 55.5 mmol). EDCI (3.15 g, 16.5 mmol). HOOBt
(2.69 g, 16.5 mmol)f»NMM (4.4 g, 44 mmol)x 22 E10.09(7F 4 LX)
ACH,CL, (50 ml) 5DMF(Q25 m) ¥ ¢4ixik. ¥R RS TERTH
5 H3R., TAZTREREAN, FEAREHAHCUKER(250 m)AH,
BACH,CLE B, YA 89 A MU B 4 AaNaHCO, s ki, T
(MgS0,), TiE, AAZT YRS, FF10.10, KLRHEA T FHIR
(&, 10,1045 38 i14£10.06(4.5 g, 17.7 mmol) H,0,7K % % (10 ml).
LiOHsH,O (820 mg, 20.8 mmol), FO0CTF, £50 ml CH;OH®¥ & 0.5
10 R AR,

B H10
OH _ 4+ OH
BocHN._A__NH;, ClH3N NH,
o) ' o)
10.10 10.11

4 BT —F Bk K 43641010508 5 F A0 F 694N HClR,
T8 TFTHIM2) 0, B S RASWAELT T IRE, FF¥IE4K10.11,
15 AEIR, BF—HemiEA.

IR
OH _ 4+ OH
BocHN OH ClH3N N
——
0 o)
10.09 10.12
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AAREAER ELAETRI, 10 ke 5, #2205 58EA
HIRARAE, B W10.09/3 3 1 E 264 W 1845 10.12,

B A4k 11,0164 4) &
e
OH COztBU
Z
1102 I 110

) 4- 5 -1-8511.02(4.15 g; Aldrich)#yix%& ¥, FeAaDess-Martin
Periodinane (30.25 g; Aldrich), R 57 A 69 Rt ieda504F, &K
R -T AR P A) = KA ERQ6.75 g; Aldrich), 3% A% &,
WE &R S A, VAEBOAcH#, W BRBRAKIER. thf

10 NaHCO 7Kk, K. Rk E, HTHR, TRETREELEYIT,
FAR IR G M B AL AR BATAL, AR TR T 691% EtOACH 4 AL,
RE P EAMIL03(3.92 g), KRG RLAS, {2t E —

F.
F 82
CO,tBu CO,tBu.
% CBZNH. ...,
H 11.03 H 11.04

15
1% A JE- % B%(20 ml; Aldrich)¥ 64 %211.03(1.9 g). iE-% & (40 ml)

F 6 EE F B FB5(4.95 g; Aldrich). 7K(79 ml)¥ ¢y NaOH (1.29 g).
KEABA-TE(3.7 ml). E-&BEE(37.5 ml)F 44(DHQ)2PHAL (0.423 g;
Aldrich) % 4% B: 47 7K 4(0.1544 g; Aldrich), vA B ig:PEAngew. Chem.
20 Int. Ed. Engl (1998), 35, (23/24), %2813-TR w42 445k, £484m >
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M, 1&HZrIRAEMA, A EOAc: TR (1:5), FH T A
A B211.04(1.37 g, 37%), # @ & B4k,

33
COztBU COzH
CBZNH. CBZNH_ ~OH
————-
11.04 || 11.05
5 € 85 11.04(0.700 g) ¥, HAe & <K F44M HCl (20 ml;

Aldrich), &AM R BEHTERTHELR, TRETHREE
KW, #43811.050.621 g), #H & EE4K,
¥4

CO,H
CBZHN._ OH

. H
OH CBZNH\/‘\[rN\/\

]

[/ o
' 11.01

10 FEBTF, HBOPXA(3.65 g; Sigma)fe = LA(3.45 m)IfiF e
AB| R B 11.052.00 )ty — & F 520 ml)im & 5 4 & A #(0.616 ml)
¥, AT R RSB LR R RS- 4 B TEtOAC K 10%
HCIK R Z ), 2 BAMA, vABEBA4MMF KRR, Kk, F
WR(FRBR4E). 1EALE| B & M 2 AR AL B AT HAL, 12 (EtOAC: TR
15 70:30)4 4 S Bk, FRALPTE BLE11.01(1.73 g), A% &b,
& 8] 4K 12.03 5 12.04 44 4] &
FR]1

|‘ 11.05

97



200580012710. 5 o Eel1/267m

10

o) OH

BocHN OH
BocHN OH \g
[ 0

12.01 12.02
R AR Extd AR 10,115 B.3-8 A7 34 49425, 1#40-5-4012.01(1k
SW12.014 T WKF, T AR dost 10118 B AT ML oY K403
R RRT ERRRARAERT R T Im AR FTE W K
12.02,
HYD

OH OH
BocHN OH HCI.H,N NH,

12.02 12.03
1R LA K101 B9, 10Tk 89425, 1AbAM12.02
AL R PTE 6 P 184K 12,03,
I3

OH OH |,
BocHN OH HCLH,N N

12.02 12.04
& ) EOR Est o 4K 1012F BT iR 6942 5, 184044 12.024
AT E 44 F 18] 4K 12.03,
F i8] 48 13.01 84 41 &
F%1

OH
O,N OH

13.03

98



200580012710. 5 o 5Ee2/267m

£OC-5CTF, A& I-FATIRI3.02(16.5 g, 0.16 mol)s &
BB £ H,0 (28.1 g, 0.305 mol)5MeOH(122 ml)w #4358 3k5 % i 1278
A= LE93 ml, 0.667 mol), 4#E&BHE TR, Hiita, A
REZT, F2)mRY. RE, #HEFHOF, F1L10% HCIE L

5 ZpH=1, 3£ VAEIOACE IR, -4-F 69 A ML A &K 2%, vANa,SO,
Tk, 8, AREET, KR -4H13.03(28.1 g, 99%> %),

FIR2
OH OH
O,N OH ——+  H,N OH
0 o}
13.03 13.04

G1165-4513.03(240 g, 135 mol) £ T8 (1.25 L) ¥ g B3 n

10 HFAn10% P/C (37 g). EATFS MR ER T 59psiF AAL3 /o, REE

60psi Fit k., #AEAKLH, FE5FRELERIK, REUAMeOHF T

BEATE ., BATRER, FEHFTREBAA, [F213.04, ARG E
El4k(131 g, 0.891 mol, 66%).

F3R3
OH OH
HoN OH BocHN OH
O 0]
13.04 13.05

15
AZO0CTF, ®ELAL13.042.0 g, 13.6 mmol)E = ASH(10 ml)h

H,0 (5 m) ¥ &g ¥tk iy, HKAnIN NaOHE % (4.3 ml, 14.0 mmol).,
Y PR TS BR 64 R AL HE 1004, 38 R m A B — - - T 85(0.110 g, 14.0
mmol), FTFOC TFTHIHISH,4. KRG, BREREMNETIR, HHAS
20 S4r, FEKAEFHEFTE, BOREET, RIFESHE. Gt
)4 A£ELtOAc (100 ml) B ok ¥ &9 A, #HAKHSO, (3.36 g)5H,0
(32 ml), F#LH4-604F. BE, S BAIE, FAEOACHKEF
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BRER, BRFEIFAMEANK. K%, vANa,SO,F)%, itjE,
R4 2T, 1538 F413.05, HEWKRMAGBOg, 89%> %),

R4
OH OH H
BocHN OH HCLHoN N\/\\\
O O
13.05 13.01
5 KA AR Lt A AR10.12F B TR 6442 5, 18405-413.054%
AX BT E & 194K 13.01,
& 8] 4R 14.01 84 %] &
BRI
OH
OZN/\/\/ ——»  BocHN OH
0]
14.02
14.03
10 KA AR b a4k13.01 5 B 137 L 6942 5, 1240444 14.02
AL B BT E 6940 SR 14,03,
B2
OH OH H
BocHN OH —— HC'HzN N\/\\§
(@] (@]
14.03 14.01

R AR LT & 18 4K10.125 BRILATE A2 5, 1240-84014.034%
15 ACRRFTE &4 F 114K 14.01,

F 184k 15.0144 %1%

D3|
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£OCTF, 2itfmf-+44--1,11-= £, T $15.02(10 g, 42.0
mmol) /£ L& (25 ml) P 44 R E F (L1555 ) N B T AEBRAR(9 g,
585 mmol)/£ L& (25 m)P &g EiF R Y. KA RY RS TOCT
5 AR, FBRHETER. S0 HE, SitagAE L ARYR.
PTT R 8 DR R T F R, HKF15.03, AR EH, LFit

—F Al TR
W2
OH
0.N" ""CF, BocHN OH
15.03 0
1508 O
10 SR A K Bt 8 4R13.01 5 137K 9 A2/, 124624 15.03
AR ATE 6 49 15.04,
F %3
OH OH
BocHN OH HCLHN N
0] 0]
CFS CF3
15.04 15.01

KR A A Bt P AR10.12F B AT R 6942 5, 1840540 15.045%
15 AP E & F 1] 4K 15.01,
o 44K 16,0144 %) &

O OH

H
BocHNj)kOH HCLH,N N
F,C FoC ©
16.02 16.01

¥4 8 16.02(Winkler,D.; Burger, K. Synthesis, 1996,1419)4% L i& (¥
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B4R 10.1264 4] &)L 2, 133 TR &4 & 19)4K16.01,
P2/P3-P23 -t 4l &
o 4] 4420.01 44 %1 %

20.01
5 £ £ B 20.01 35 A8 R.Zhang #= J.S.Madalengoitia & 7 % (J. Org.
Chem. 1999, 64, 330)%i %, {2Boc H i@ ifi&Boc-RiP 69 2L E T
B3 HIHCI8) B f R 4.
Gi: ERESRMGTAY, A TFTEMIA-ZTFERKBEKL R
W 2k R AR L 6 BT 218 B ).
10 P 18] 4R 21,0184 4] &

QCOZH —_— QCOZtBU

]
Boc Boc

21.02 21.03
EEBT, #N-Boc-34-BLES £ E21.02 (50 g, 23.5 mmol),
—E - TE(7.5 g, 34.4 mmol)fed-N,N-—F R H22(0.40 g,
15 3.33 mmol)f£ ZH (100 ml) ¥ &4 HE & F e = LAR(5.0 ml, 35.6
mmol). 5 57 8%, 09 A T iR g T 180, %Eﬁ«ﬁ-i“"iﬁiﬁo
13 R A8 6,558 M B ViR A BAT AL, vA10-25% EtOAc/ Tt #eht, &K
1352103, AHikFEFERG29g, 84%).

FIR2:
Cl \\{Cl
(~cows — [\,
. N~ Y CO,tBu
Boc )
Boc
21.03 21.04

20
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AERT, THAMEABITEY21.03 (101 g, 374 mmol). F

A= T HFA4(1.60 g, 7.02 mmol)& A7 (120 ml) ¢4t 3k P

RhaS0%RBAA(120 gk . FHaBF T A4 15, W

CH,Cl, (200 ml)#fe Z,E(600 m)FBIEERAY. S BEEE, HK

5 7 vACH,CL/ELO (1:2, 3x600 ml)ZFE I, 4%4 i T EMgS0,),

FiRGE ., 2R G MR ERAE B AL, 4A5-20% EtOAC Tkt sk,
#%3)9.34 g (71%) 21.04, A& é & EIK,

F 3.
cl_cl cl_Cl
Y O, oo
N COztBU N COzH
éOC H
21.04 21.05
10 J%21.04 (9.34 g, 26.5 mmol)£CH,CL, (25 ml)#=CF,CO,H (50 ml)

Peysk, TERTHAASIHE, RELEAZFRE, RABEX
B421.05, FHAALR THRAY, REFL—F LA,

¥ B4
cl_Cl e
4 —_— . L -HCI
(N_)‘cozH Craood QCOzMe
N H
21.05 2.0
15 Bk B (4.5 ml)iFin 213 A F B3 ER G H21.054£ FE2(70 ml)

PR A, R R RESY TSP EMRECST, 181 HE,
FATYRERSY, KB EH2.01, LAE LA TH—FE
A
P 1A $R22.01 89 4] &
20 FHR1
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10

15

20

{Boc {Boc

N N
NjCHO ".Phsp=<] Nﬁ
><o THF, & % ><O
22.02 22.03

FR(ZF AT AR A)RAA7(158 ml, FEPB0SMEZ: 79
mmol)Ahn 284N &K = K EEH(33.12 g; 86.4 mmol)fE f kg Sk
#(130 ml) ¥ AR F R T, R RE E RS T RAFAL
FIR TN, RERMWTHF (8 ml)d #4822.02 (9.68 g; 422
mmol)., &, SR NMTRAATEHA2Z N, FhiE, T
B%. CBEtARochelles#h. ¥HhuAan B, AERKokk, T8, FEK
T T IRYE  ALALG) RRL = 4 42 AR R AR AT $hAY., 42 A EtOAC- T 4%(1:99)
ZEEtOAc-TH(5:95)3e B, AL 1222.03 (847 g), A& Eh.
FH2

NHtBoc
tBoc\ O=<—
N = HN =
>< LHCI (k% %)
o) 2. tBoc-Gly-OSu, Et3N HO

22.03 22.04

WK 142 mICBRRBRERMEATEY, FTEERTHEH
ARG R AR £200 ml4) & 1M HCLEMeOH/MeOAc ¥ #9iR#%. 124,
A T 85 8522.03 (949 g; 37.5 mmol)E F FE(12 mD)¥, H#FKmE
MeOH/MeOAc¥ #91M HCl (150 mD) ¥, Bl etEkisd A4, 185 H
MRS T B E TRIFLNE, REBRAE, FEZRTHY:
WHEE, TRETHREELHMR, FIHESH, EALE LR
AFTFT—9%, %% EHATFTTHF (30 ml)5MeOH20 ml)égidi4h
¥, FvA=R(15 ml; 108 mmol)4t 38, A 2| &pHIE=9-104 1k,
HE RS E, HRAWAN-Boc-Gly-Osu (11.22 g; 41 mmol)4t 22,
WIRARSE, FHFBR YT 2R TR, FRETREELEY
Ji, FHEBRE W B AEIGAL BATSEAL, 12 A R F IR 4 F82(1-3%),
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RABEPTE 69 BEAE22.04 (9.09 g).
T3
NHtBoc NHtBOC

NN ~ 2,2-=F RAAK
BF;:0Et, ><

HO

o)

22.04 22.05
12 8222.04 (9.09 g; 33.6 mmol)&-F &AA(118.5 mD)¥, f142,2-=
5 ¥ RAALGT.4 ml; 304 mmol)FBF; Et,O (0.32 ml; 2.6 mmol)4: 32,
HAETH SR T TR THRESS . AN ERIKEFE=ZT
BRI, FFTRATREELRDR . KRG HEEBAE BN LA,
%A TAR P 495-25% EtOACHEML, $R2AEN,0-455522.05 (8.85 g).

¥ 34
NHtBoc 0) «—A
1. NOBF4
2. HhoB g
j/W 3. Pd(OAc)2 ><
10 22.05 22.06 22.07

1% B F BLB922.05 (8.81 g: 28.4 mmol)EF TAEW@S m)F, H#

B RASATAREBAH E-40C, Fiet (6.9 ml; 85.3 mmol), £

Fa A nitrosium tetrafluoroborate (NOBF,) (6.63 g; 56.8 mmol), 1% FF

T Bt B R A MRIERTOC, ABTLCE FRALLEHZG H I

15 (£92.25:058%), RAnetkgt%(20 ml; 240 mmol), FFi##MA 4, Fi

ERTHEHELIN, RETRETREXELAYF. 2AGHE

iR R AR, FBR G, AR EMIETAKEK22 m)P, F

o LB 42(0.317 g; 1.41 mmol), 3% I4F7 7 AR89 R0 E RAA

The#dZRIRLS D, AHE, ERETHREZFELWMFE, 12K

20 E IR G W BRI AL BAT ShAL, 12 A EtOAC- IR(1:4), #A%H)E K-
% I%ER22.06 (1.94 g), 4% &R X -e% 17 8022.07 (1.97 g).
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22.06 22.08

F537 68 4 G- 69MeOAc/MeOH ¥ # IM HCI (10 ml; 4o bik)Fipn E

N,O-%&822.06% , F+F Zi& FHRHAVNE. TRETHREER, Fik

5 55 G W) 2 AR EAE BT AL, R ZR T AT 490-4% MeOHAE 24 2Bl
e, RALPTE 698322.08 (142 ), # &b,

FIR6
1.LAH \
2.N-Boc-L- §x -Leu-OH N
HATU BoctHN “SH
© HO

22.09

%) A BRA22.08 (129 g; 8.44 mmol)fE £k v Ak (55 ml)F 44
10 Bk, FAmEALAE42(2.40 g; 632 mmol), FHAEATH R RS E
RSB, ARG, Tk, 1EFHA15% NaOHKR&E, F2ids
LT ALY RS, HBATHFfeMeOHZA 4 b4k B4k, Fi/E
ThhEEA, FRAGHREMT A TRTY, TR, FERET
R4, ARSI, TAE b A, T-60C R RAAT, HHunigs
15 (4.5 ml; 25.8 mmol)iFhn ZN-Boc-L-4x-Leu-OH(1.76 g; 7.6 mmol).
A oikeikr R HATU (2.89 g; 7.6 mmol)fE fK =& F 4%(50 ml)w #
AT . AT AR R EWIEES E 2 ERITA. FMEOAc,
FH ERRUAHHCIKE A . BB S4ntef K. K. Ekakik.
HAIETFIR, FTRETRSE. RARGWEARE EIh, &

20 AEOAc: Txx(1:3), 33)ArE 49 ®tA22.09 (2.00 g),

22.08
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FERT

A

.,/ Jones ’
N
tBocHN “H {BocHN N
°© HO 0 COH

22.01

22.09

1#5222.09 (2.00 g; 5.67 mmol)i&F &E(116 ml)¥, ks d
A105-4F, KRG, Wi R e 2 244 e onesik A (142 ml; %
2 mmol/ ml) ¥, FHFTH A BAH TS5SCTFHRMOS5 1 0d, HABMRK
. fEdAm ZEtOAc (100 ml) P &9 #R8%40(28.54 ). A3 (15 gy
W, BWRENTERTHRH2L NN, 15946 FmF RE(S ml),
KBB4, bk, BIRRAERETRE, REBEH,
12 L5 FEOACY , 4 biakvA K. 3%ATHEBR KIE . Kbk,
FIE, BRYE, RAEATEMKE22.01(1.64 g), @ EREK,

18] 45 23.01 44 ) &

10

yE 3

o N
T—N&OCH:% £N> , s 4A9 FN&OCHS
H
(0] (e]
23.03

23.02

%1 8523.02 (6.0 g) 5 5-F 55 (5.2 g) £ R K = £ F 4(35 ml) 4984
My v R Aeeeg 9% (5.7 ml, 66.36 mmol), HHHARYBERERTER
AN, FHH24. 00, ik, FARKCH,CNzb%k. R4 AFF o IER,
133 P E 649 7 423.03.,

B2

15
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Q ) %(
Z—NX(OCH;; =_q 7}\(0‘*‘3
O —
©/\vo Nal, K,CO4 ©/\o’l§o °
23.04

23.03

F4F B BT —F B84 = 4923.03£CH,CN (35 ml)w 645 7 L
KK,CO,. FAMEHEFQ2.77 g, 30.5 mmol). Nal (1.07 g, 6.7 mmol),
BT AR 04 3 T SRR B AN, TR 2400, A0S0 misk g 3064

5 K, 3% AN KHSO &%, FE|pHAAL. FAEtOAc (100 ml),
¥ RAMIH0TS . WESIFHANE, FREKRE, &
MgSO, Tk, BRERL, H{EME 6 ~4%23.04,

FIR3:

Py OCHs AN LIOH / — 55 MOH
o’J“o © ©ﬂo’go °
@ 23.04 23.05

10 1873 § 3T — b4 £ 423.04 (2.7 g, 8.16 mmol & F = &5 TR (20
mD¥, 3 FeE4)&691N LiIOH 9 mDA R, ¥R RAW T IHRER
JERN, FHH200 0. 4B RA M FTEOAcE , FuAHO%%.
1A F e KARA 29 £0°C, 4% IN HCIB 40 £pH 1.65. vAEtOAc
(2x100 ml)F Bk R RESH . WA FIER L KEE, 2MgSo,

15 T, BOR%E, 72\ H7E 098, 23.05(3.40 g).

HBR4:

o)
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s( HO., §(
O &
\ NaBH(OAc); (BW/OH
. O ©/\0 °
0 o
©/\ 23.06

23.05

% NaBH(OAc), (3.93 g, 18.5 mmol)Z£CH,Cl, (55 ml)¥ &) &¥ &
F R At G B —F B ey F 423.05 4 . KCH,CL, (20 ml)5 282 ml) ¥
Wik, W ROR T ISR THH20/ 0, H5uR4A4497K(100 m)i
5 Ae B, A2, SBANE, IR, TR, AL,
73| T E oY = 23.06,

WIRS:

HO.,,

HO, &
N OH CH,N, / Et,0 / MeOH /'L X
PN oo

0" o
23.07

23.06

12 b BT — S e F423.06 (1.9 g)£MeOH (40 ml)d 6454,
10 oA it ECHN/ELOBR AL, HHPTR. AL RESMREET,
BEME G, BRG W T AR LB, AEOAc/ Thuth B R AL,
123)1.07 ghTE #4465 4923.07,

W BR6:

~ X

H Ol ¢ \\c \ [

%OMe BF3 : Me,O / CH;C! [erOMe
3. Mey 2Clo
@AO/KOO | — [j 0N ©
23.07 23.08
15 BT B AT — P My 7 423.07 (1.36 g) 4 £ /KCH,C, (40 mi) o #9%
#, vABF;Me,0 (0.7 mDAL2E, B M iREH T 3H3pim /B T #4204
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i, FFA4eAeNaHCO, (30 ml)ig R B3R, HHI/2P0, 28 H
B, FFHAITAAAER Bk kE, £MgSO,FIE, R4, F34
BIEGY. BRGY TR EEN, VABtOAc/ Tkn A Bk s bl, 1%
20.88 gFTE 1L8-4923.08,

5 IRT:

7 g
H, - 10% Pd /C
N OMe OMe

N
@/\O/&O 0 H o}

23.01
23.08

EZRT, QF a3 —F e > 423.08 (092 g)£MeOH(30 ml)
by ik P A Am10% PA/C (0.16 g), FTFHRBRERIKEEA TA
. FEARASMBLHADR, FREET, F2AENEW23.01,
10 P33R 544 4] &
¥ 18] 4:50.01 ¢4 4] &

31
E fcozH E fCOZCHa

50.02 50.03
#5.02(15 g)£MeOH(150 ml) % #4355 & i Aa ;R HCI (3-4 ml),
15 fFRAMERI6 D, R BRSMANEZER, HRE. BKRE
e T GBS0 ml)d, FFuldshfesk B AR R KRk, 2R
PETF8(Na,S0,), k4, 52| FE550.03 (12.98 g), HAFit—F
ShAY T AR AT AT
F%2
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E fcoch3 [ iOH

50.03

B E74/267H

50.04
1243 B £ S8 F 8250.035 F — & F (100 mhyd, HARLALAT

BHIE-T8C., Mo FRmDIBAL (Z £ T4+ 49 1.0ME %, 200
ml), R REYWBRKETRZICNE, 2R RASHAIEOC,

5 Fi& @R AaMeOH (5-8 ml), 1212 5 H010%8 & B4 44475 5% (200 ml),
FHH . AR FR(100 mDARHEE, FoBAMEMHME—LE ER
SEM). WA HE AN HCL (250 ml). 2 7K(200 ml)e%, F1E(Na,SO,),
BiRdE, #AkE550.04 (11.00¢), AHERH,

7 B3
E j\OH E fCHo

50.04 50.05
10

FH E L B550.045 T 2 F (400 m) P, FERAATA
%P;.O C, 4 RAKMWPCC (222 g), 2R ERAOWIEZRIMETIRE
6B, B R R VA TER(500 mD)A R, HidakgE £ HudiE,

/ﬁzﬁllﬁ&’ ﬂ"fﬁ§£m#ﬁ]/&% ZJ@L(SOO m])‘f’ 'f{ﬁ-x\ ﬁi}]x%m, ﬂ’-,,f{
15 Yy ok, JRAEEES0.05, HAE#t— i iR R AT

B4
E SCHO HCL.H,N.__COzH

50.05
50.01

K _E4# F Chakraborty % ¢4 7 7% (Tetrahedron,1995, 51 (33), 9179-
90), 413 A L 44 BE50.055548 5 BT E o4 4 7 50.01,
20 FLAK 52 04 ) &
Ep1: X 100014684 656 %,
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T EA

N
HZN/INHBN: \T»S\ﬁ/INHBOc

10001a 10001b
1% 7210001a (C. A. Busacca®, Tetrahedron: Asymmetry, (2000) 9
5 1907) (1.5 g, 6.9 mmol, 1%#)&FAKZHFHEO ml)k, 44
£78°C. A3 ml 3% E) EuN, 4518550 2,55 FDCMb 8 =
A AAEBR(1.58 &, Sigma- Aldrich), 42&ERKFFAE-T8CT, H
PR AL, RERHFIR, A LAZEE, AR FRH
#, JReAsK, IN HCUKE®R, A&K/E M &HKEE, 4i7ﬁ7|%}2 % Tk
10 RBRANT IR, Wk, FEAZYIREG., o B m milidikizid
YA (10~ 30% EtOAC-T.4%), 1251127 g (58%) 10001b.
'H NMR (CDCl, 300MHz) 5 4.6 (d, 1H), 3.45 (m, 1H), 325 (d,
1H), 2.89 (s,6H), 1.89 (bs, NH), 1.22 (s, 9H), 0.98 (s, 9H).
MS (ESI), m/z, Aashi® 324 [(M+1)85], 268 (100), 224 (50).

15 FB%B:
0\\ o \0\\ 'P 0
T S\n/:LNHBoc ,qu \T/:LN“B c
10001b S 10001c

FEOCHEMEM KA T, @DMF (10 ml) ¥ ¢ Boctk 47 44 5% &t ik

10001b (440 mg, 1.25 mmol, 1% F)¥ &K 4eCs,CO;(613 mg, 1.54F,

1.88 mmol)5Mel (6.36 mmol, 5% &, 0.601 ml), KA MRS TFZE

20 B TR0 4Y, FHA KA R HE R, K EVABIOACE B, VAKE
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HAKRAAR, BHIE R TR T IR, T8, FRKER, &
2420 mg (91%) 10001c, # A2 A FF—R A, LEFit—F 4.
IH NMR (CDCl3, 300MHz)  ,4.59 (d, 1H), 3.62-3.58 (m, 1H),
3.29-3.22 (m, 1H), 2.80 (s, 3H), 2.79 (s, 6H), 1.89 (bs, NH), 1.22 (s,
5 9H), 0.98 (s, 9H).
MS (ESI), m/z, #83F3% %338 [(M+1)60], 282 (100), 238 (90)

FI’KC:
0 0
\:‘? /iN NHBoc \g\? N NH,HCI
[ — [ |
10001c 10001d

ETIBT, “1Boc-1RiP#y#BLIE10001c (890 mg, 1% 8)d Fie
10 HCLAE Z 859 5R P 69 AME & (25 ml), FHH1 0, A48 BHBH(TLC)
HEE, BRARSMKRE, FE5ETRATEH —ALH. FRED
VA LERARBE, o B dEAR, i3k, FEASY TR, RAXKE
B4R (720 mg, ~100%). ¥ HA& R Fit—F R F f LF ik,

Y B®D:
0 Y
\;:\SI]\T/INH-&HCI \;:S\TIJCO
10001d 10001e

15
B =& F (15 ml) & &4 R 2k 8% 2£10001d (720 mg, 2.63 mmol)¥

A5 m4gFNaHCO, K&, FE0C FABHST4. BARE

BQEE, EFTEFH0%)ENTEF, FLZRIMARKE. K

A ETLC, #F20 e, AR TREEMATLHMK. B AT
20 BB, FHKEAZRTHE m)FR, ARSI 09 A VA & T KF

B4 TR, S0, REARERLE, TREARERTREE—F

kAR, REUNZEISH4r. AR TR ERHBFEZE130 ml, FHii

0.02Mis A ) Fitt—F R F .

FRE:
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Y
i o
H H
o A
0\ i’ 0 N N\/‘\
‘s NCO H o H QBY =
Y * %H LS T NR_K o 0
I | NN Yo
CIHH:N\AO o [o} | | o /i\

10001e 10001f 10001
EOCTF, @R FH(5 ml)d 64k 82 2 10001f (38 7 ik CH
x#lSOOlhAﬁsLﬁfrﬂ}%iiéﬁﬁ/% i# at4g AHATU, 4% 44K10.1251.17
, 4% & % Dess-Martin 84t 48 Al 5 Bock 4R 474 s #F)(130 mg,
5 0.261 mmol, 1% &)¥ &mmDIPEA (6% %), TN, KA T, FFki
BT, #AFAME10001e2A(1 &, 13 ml, 0.02ME&)HI305
4, FFAEEER TRHON. ATHBAZ R N RAWIHER, JvAEtOAc
EI, BAMWERLARKEE, ZAKKBRMHTIR, L&, FEAST
R YE . A A R bk AR B AT 440(SIO,, 10-40% & ER- %), 1%
10 %]110 mg (59%) 10001, *# & & E4K,
MS (ESI), m/z, Agsfik /& 724 [(M+1)45], 377 (100),
EHA2: X 10002402 b4 A,
N

N)/”\,("\/\

Osg/

Z\ 0

K jpr 3
el

2

N

R

T RA
0

N . :

. = H 0 H %H n\/\
s %N NN ocu\/L o ) h
CIH,N\/&O 0 0 7o

< 10002a 10002b -
) 2 45 8% £:10002a (500 mg, 1.00 mmol, 1% #)4& =& ¥4 (15 ml)
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B g Ar A48 A2 NaHCO, K a % (15 ml), 3R Bbdh F ks B
THRABEHSHH, HARERQEE, ATRYH20%)EATET,
FIBpR E AE. REAETLC, $#F20 65, L2 FME
HEeHHE, RE4BELE. WREUDCMG ml)FH—Kkikdk, Fid
5 ARERANTIR, Lk, FATHAZ FTALE-FARR, BEUANERILS
4P, BILAS0 ml Z f F A, 4510002bF) 4£0.02M Ak &8 R..
YR B:

Og, ’/o [)Wn n\/\\
\N‘S\N NHZHC! N S
! I/J/\ + OCN\(&O 0 o N/:LN\H/“\/&
= |

10001d 10002b 10002
AAEBET, =& F1(010 ml)¥ ¢9422:10001d (80 mg, 0.293
10 mmol, 1% 3)% FHmDIPEA (6% &), FN2AE T Rhe f A EREZ10002b
(1% %, 14.6 ml, 0.02Mixi&), JEAEKEE THHAI0S4, REER
BEHO0 4. AATHEBRAR B R, JHABIOACHE IR, A HK3b#k.
% FKFBANTIR, iR, BARLEN. HHEZH4EA AR RE
BHT A0 (10-40% R BR- T0%), 133120 mg (57%) 10002, 4 % & B 4K,
15 MS (ESI), m/z, Agst3% 724 [((M+1) 100], 461(45), 403 (80).
£ #413: i&looomé\%é@é\ﬁ;

Y IKRA:
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Y AN
S\ u § wu =% W9 W
ooyt NS <Nj\y(N N
mH,N\:/&O o 0 - oon L o X
ES X
10003a 10003b

#DCM (15 mi) ¥ #4337 4 4 &-44 e 2 8% 2 10003a (500 mg, 1.03
mmol, 1%%)PIAl5 mi4efeNaHCO,, Frkif /& T MBI 4,
Pk, FHEARNIl ml, 28 &, EFERFH20%)EANTET,

5 BBk A g AR, R ETLC, #FF20mE, £ Rk
HEeilit, REHSBEE. YADCM (3 m)EH—Rk itk E, i
%&%%ﬁ i, #TFHAT TALEFHKRR, BEHEUNVEALS
S%r. BITVAS0 ml =R F AR, 45 4 10003b4% &5 (0.02MME A .

ﬁKB:
N
o BB
O, ~ Xy
\TST/:LNMHG ) cu\/k \(ft( 3 n\rn\:/loo ﬁ::o( ~
oy
10001d 10003b 10003

10
FEKBET, #14:£10001d (20 mg, 0.073 mmol, 1% %)AEDCM

(5 ml)¥ 4% F RmDIPEA (6% &), FNeAET, #inF SUBE
10003b (1% 8, 0.073 mmol, 3.66 ml, 0.02Mi%:&), HEKBET
B304, BOE B T 300047, AATRBE R R, FFAEtOAC

15 I, &}ﬂiﬁr&%*/s& % RoOKFBR AT R, ik, JFARIER. &
FE 7 A3 it e ik AR AR AT #EA0(10-40% 8 BR- k%), 133028 mg, 55%4)
10003,
MS (ESI), m/z, ABa}a& & 724 [(M+1) 100], 461(45), 403 (80).
L4 X 1000440440 6542,
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\V/
S O
N
o O
O

o0 Os NH

D

.S
O‘ Q/INH 10004

T IRA:
O —_—— (Nj
N L0
H cl g
10004a 10004b

E-78CTF, ©20 mlZE ¥ 440.95 ml (11.7 mmol)s&BtE + &%
5 #4023 ml (23.4 mmol)k . KR LT £idm T3 af, d@itid
SEA R E A, FFeAIN HCL. 484NaHCO, & # K sk E%., 12
AWELZMESO,F g, ik, J4RiRER% 2T, #K451.00 g 10004b,
£ E46%,
IR B:

N NHBoe O557°_.__NHBoc

10001a 10004c
AEERT, %10 ml CH,CL % #0.350 g (1.62 mmol) 10001ap,
%% & H20.23 ml (1.62 mmol) Et;N, & /E A A5 ml CH,CL ¥ ¢40.446 g
(2.42 mmol) 10004b, # & R4 T EiE FHFLE, FRERE
PAEtOACH 8, vANH,Clsm A 3 Kikk. A WELZMgSO, %,
5 Wik, AT RE, FBILAREN, AT T 6524% EtOAc
sedb, #$%)0.353 g4, FHE60%.
FRC:

10
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.o\ /O . o\ ,0 .
O:S/\u NHBoc | O‘, \H/:FNHz .HCt

10004c¢ 10004d
B F 4915 mg (0.041 mmol) 10004¢H e x2 ml (8 mmol) 4M
HCl (E=HR538W), FAETRTRHSON;A. RREARSHEAT
Bk 2, 34332 mg 2004d. 7 & 100%,
5 E: 10004d%E 40 A, 10004 5 4] & 52 3643 X 100031L 44 4 5%, 7+ 44
T HBAAFE.
LS X 100054024 650 A,

FIRA:

Ocs70 Osg:20 B
O, N NHBoc N \T/:LNH oc
H ——

10004c 10005a
£O0CTF, %0275 g (0.76 mmol) 10004cEDMF % 44 7%& & K An
0.369 g (1.13 mmol)Cs,CO,#20.085 ml (1.37 mmol) Mel. %5 4% F
TR THRMTE, HEALRASMA KHE, FAEOACKR, A M
B oKk, T, TEEYRE, 2R G %8 i AT 440(S10,,
15 T 498~ 32% EtOAc), #3%)0.256 g=4710005a, = %89%,
Y B

10

05O 0...0
~ e ~ Cd .
QKT/IHBOC O)si’r/rﬂz Hel

10005a 10005b
%) /2 KRR P 450.201 g (0.77 mmol)10005a35:& F #m A3 ml (12
mmol) 4M HCl (EZ&58K¥), FEFTERTHHS054. 2TLCE
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TERELRG, BEAALBENEELZFREET, 520241 ¢
10005b.

HB’RC:

0:..0 : 0..-0
OTS/\T/XNH,Q HGI O,‘s(?/rce

5 10005b 10005¢

A0CTF, ¥CH,CL¥ #0241 g (0.77 mol)10005¢c+ 7 #20.81 ml
(1.54 mmol) XA A F XK ¥ #91.9IMi5 & 510 ml4afNaHCO, 7Kz #& .
¥ B R BAMT IR THIELONE., 9BAME, HTFHR®NaSO,),
Wi, REE—F4AR, BEBUCHCLAHR, 52]0.07MER.

10 7E: 10005ciE4L 100055 4) & 5 4645345410003 5~ 5%, ¥ 84

BBAAF] .

TFRIY TR G EM RK A dw E B 1-5F BT 7 69 EAUAR K A
. Ki*®93e B A& F: A<75nM; 75<B=<250 nM; C>250 nM,

15
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#%8:11003b (100 mg, 0.133 mmol)f& £ KCH,CL, (4 ml)¥ #9375k
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0

NHBoc
NHB —_—
HzN)i o¢ HzN
~

12001a 12001b
#$12001a (2.0 g, 9.2 mmol, Indofineft, % &)/ ¥ # (150 ml)w 44
% A BH3eDMS (~10M, 3 mD)4L32, H#F90°C FAeth2/ N0t 4% 5
RAMAIEOC, HA2M NaOHABBMH, 354 B CH,CLE
5 B, LA A AT RMESO,), ik, EAR YRS, 4311 g

12001b.
¥ % B:
O‘\s”o NH4CI
HZN/INHBOC \n/l 3
12001b 12001c

F£H:12001b (500 mg, 2.5 mmol)f&£CH,CL, (10 ml)w #4355 A %
10 FEBLA(669 mg, 3.8 mmol)5ELN (384 mg, 3.8 mmol)&L¥, #F0C
THHER, FRELRESYAIM HCIKE RAER, HACH,CLEIR,
ST AMAETER, Lk, FEALTEFRE. BREGYWZ Bk
1(S10,, EtOAc/@¥%1:3), 733552 mg boctk 4 44 3K AR B A4
FBoctba-4(552 mg, 1.6 mmol)E =& +4M HCl® 445%
15 FEREBTHRHLNE, FEATPRE. $REWA LBHE, HFid
SN CEE S B B e AR, FEEZE PR, 13512001c,
Y BC:
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%, ” NH.CI
DD

12001c 12001d
H 2R AP 69 1:12001¢ (139 mg, 0.5 mmol)/£CH,CL/DMF (1:1, 20
ml) ¥ & 2 R R T BRA4-A5 A K 51,16 (1.879 g, 4.20 mmol). NMM
(1.062 g, 105 mmol)4: ¥, #F T & FHILTRE, BRI BSMAE
5 A= k4, vACH,CL (200 m)##, H MHCIKZE®ZR(IM, 2x125 ml).
4042 NaHCO, /K& % (2x125 ml). #7K(100 ml)zki%, FBMgSO0,),
ik, 2 BHTHA(SIO,, TH/EtOAcl:2), 4%%)12001d.

FHED:
M Y%
S, R o
%OCH:; QH/H NH»
*/gc 0 */KO O 0]

12001d 12001

10 B ARE E o A4AR10.11, 425347 54 & £#40-6 11001454,
FRDE 5 RE & AT £ A2 548 F) ¢ Moffett RAL4E B, 1% & 4K 12001d
40 % 12001,

T4 11: X 120024024 #5452,
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12002
P IRA:
CbZHNi iCONHz CbzHN N; k
12002a 12002b

#12002a (Gregory,H.%; J. Chem. Soc. 1968; 531)(11.62 g, 42.08
mmol) £ £ K F K & 442 % A BH3eDMS (~10Mzi&, 6.3 ml)ab=, #
TTIOCTF Ae#hat R, RE L RAWYAHETR, HFANaOHAKR BAE
BRER, BUACHCLER, ¥&FHHIEREKER, FEAT
R4, 1$2]12002b 8.77 g (80%).

 %B:

NH,

CbzHN Os..0
i j‘ CbzHN S5
> [ j H

10 12002b | 12002¢
F12002b (2 g, 7.24 mmol) £ = & T4z F #4915 A vk (7.9 g, 100
mmol)t ¥ 75 8L7(1.24 g, 10.86 mmol)4L 32, FF 28 FH424.) 0,
¥ B a4 AHCUR B . 464 NaHCO, B 3 /K kik. 184 W EF
B(MgSO,), ik, EATYIRE, BEILESIO,, FHEA/TIE
5 1:2), 43%]12002c.
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Y I,C:

(hocm
0.0
CbzHN ot o
N:S/\ >k‘/§0
H S > 0. _NH
0

Q
12002¢ /é\utj““ 12002d

F%12002¢ (465 mg, 1.37 mmol) & F B ¥ 64 5k A 4B/ AL 3R, F
F50 psiF &AC2 0. ZifCelite® i B M RAY, FTFALT PR
5 Y, VA BERFP K, WHERA T T —RERLE #—F ik,
FF 47 04 Bz 2 CHLCL/DMF(1:1) W 44 705 A R W BR4-A £ X
Bg1.16 (612 mg, 1.37 mmol). NMM (548 mg, 5.48 mmol)4: 3¢, #F
i FHH120 0, REERESM T AE YIRS, vACHCI, (200 ml)
e, FFAHCIRIEZR(M, 2x125 ml). 484 NaHCO, K% #& (2x125
10 ml). #HK(100 ml)zkiEk, FEMeSO,), itiE, % EHHA(SIO,, o
Y/ EER1:4), 1%%]12002d(560 mg),

Y IKRD:
Y
U\rOCH Y
3 N2
\ P
o° N ~
OYNH - */& o O s)
OO o
85 ><NH 12002d | NH
H [ ] S’
_ ,

iR A- 2 b 1A 4R12.04, 35 AT $) & £60)110034 5%, 5
15 CHa ¥ BkD ¥ FFi2 #2 548 F) &9 Dess-Martin & b4k 1, 1% % 44K 12002d
1%, 2,12002,
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TRIF BT 0940 KR do b ] BT T 64 KA B A
. Ki*$95E B &= A<75nM; 75<B<250 nM: C>250 nM.

£3
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0 0
HO)E(\NHBOC HN NHBoc
|
13001a 13001b

{£8£13001a (5 g, 21.6 mmol, 1% %, Fluka)h ¥z et (1.2

$5, 2592 mmol)a T A AKNN-ZF L FEAEQ20 ml)F, 44 Z0

C. FN,A TFAAHATU (12% %, 2592 mmol), 4&# sn ADIPEA

5 (Sigma-Aldrich)(172.8 mmol, 8% &), #RERERAEZ TR, HT
Ei8 F A4 e, AEtOACH#, JHuAIN HCI NaHCO,, &% /&
KRR, 2 R KFRBRAN TR, Uk, AL EA . g Baan

7= 4 il it Meag A 2hA0(10-50% EtOAc-%), %5527 g 13001b, =

#(99%).
to 'H NMR (CDCl3, 300 MHz) d , 6.0 (bs, 1H), 5.35 (d, TH), 3.82 (d,
1H), 2.8 (s, 3H), 1.4 (s, 9H), 0.98 (s,9H).
¥ %&B:
0
HTJ:LNHBOG H'I‘ NHBoc
13001b 13001c
ETBTF, &% RA00 ml)F 648413001b (3.37 g, 13.8 mmol,
s | % &) AAmBH,eMe,S (10M, 34 %, 414 mmol, 4.14 ml), T80

CFRA3 DI, ARAEA, FAZMEARAAA K RAL AL = 4R R,
Al 2 PRI, A AR oKk, AR RKRBEA TR, i
T, AL RA, 12318 g 13001c, A EMmaE R T T —F %S
&AL, T F(G5N%).

20 FEC:
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13001c¢ 13001d
ERBRE T, & 8 FH5Q5 m) ¥ 69Boctk 47 89 A A4
13001c (540 mg, 14 )P R =BCOEE)E LBAGCLEE). Fik
5 BETHHLNN, RELATR TITR, ABBREAN KR RAL R HE
K, FVAEtOAcH IR, vwAIN HCL, 484 A Kok, A IEZIK
FRERANT B, 1dJE, JFARLIEN . AR T A8 i Brik 42 440(20-40%
EtOAc-Tkt). &~ #=230 mg (38%).
# BD:

10 13001d 13001e
AFRT, ©)BKEI3001d (28 mg, 1% %)% FimdM HCV =55
2 ml). BN, TLCR 7 AALW R4, RAEA, b Tkt
W, RE S GBI, O CEBORBLIEENE, FEGAT TRE
AL R A AR L R RE SeAl; B T (R & B AR )=22 my
5 (100%).
P IRE:

N N

S
2

("}YOH OY Yﬁfw\

N —_— N
BocHN\'/\%O © BocHN\./'KO o) ﬁ o]
% T

1.17 13001f

pu
X

EARENITF, #EE1.17 (860 mg, 2.33 mmol, 1485 ki
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#£13.01 (570 mg, 2.56 mmol, 1.1%F)EDMF(15 ml)J &5 854 &
AHATU (12%%, 1.066 g, 2.796 mmol)5DIPEA (8% %, 18.69
mmol, 3.26 ml), #-F0°C F#Hskidta, #5EEIE LA EER. AIN
HCHE B R B K, FFABtOAcE IR, 543494 HuE A NaHCO, (fo4)
5 Kk, KRB R HAKESE, AR AG20 mhk%k, HFH—%
A K skE. 2 HKNa,SO, T, Wik, FERLEAN, F3125 ¢

13001f, /= %100%,

W IKF:

N N

-
~

OH 0
H H H H
N N WA
BOCHN\Y/J§§3 S \\1 O BocHN\/,J§bo 0 \\] 0
A s

13001f 13001g
10 EFBTF, wDCM (50 ml) P 449484 72 A BLA13001f (2.71 mmol,
1.45 mg, 1% &)¥F FIoDess-Martin periodinane (2.30 mg, 5.42 mmol,
25 %), HFFEIRTHISE, TLCE FA 4 B A7 A4 451 d 3L
=M, AR AaNaHCO, 7K 5 i ARAR AR BR 2E iR A% R R, FHVAEtOAC
FEEC, B AER KA, FFRAKEBRMTIE, IR, FER
15 TR, AR AT A 7 BRI B ik A7 2640 (10-40% K BR- T kt), 453860 mg
13001g; 7 %62%,
FRG:

N N

N

0

//T\\

13001g

S o
R N N
Y S Y
BocHN 0 o ClH;N\/K 0 o
: \W : 0 \j

//r\

13001h
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EFRT, @Bock A 4713001 (860 mg, 1% )P Fm—
£ 894M HCL (25 ml), #3108, TLCA S =AL4S BH., KA
AR, FE R, REL LB LR B EBLIE B A R,
FEGALZTREFLAR, EARERATH -S4, 5 EG>

5 (% & € B K)=750 mg (99%).

HBRH:
N
N\ v § H = o
C +\/N& N s N H\/\
ClH;N o 0 N o
~So
/f\~ OCN\/)§Oc) 0
13001h 13001i

®DCM (5 ml) ¥ #9422 13001h (150 mg, 0.318 mmol, 14 &)
Ae NS meFaNaHCO, Kig k., TAOR A TR A4 . 4FaE B4,
10 FHRAQEF, 20%EFTEY, 0318 ml)EATFTEY, AsBkA
AT . THAAETLC, FF20eE, REFREEHT SN,
RIGHB A B, HKEVDCM 3 mD)FH—k kg, FvArBishido
FAHANETR, BAIELE, FFAZYREZ—F4hMR, &
AR 30 ml =5 F 4%, 3513001145 45 0.01MAk &z 4% 8 .
(s FIRF:

N
\/ u 2w
) H § w N N~
BN N oGy ~
N N N_ N o) 0
ocN A . O 0 N/J/\\[( o
S0 ! O A~
A

13001i 13001

ENGEJE T, ®DCM (10 ml) ¥ 444 3 13001e(22 mg, 0.102
mmol, 1.1%4%)% &mDIPEA (6% %, 135 ul). FNo&JE Fiffnf
FELBS130011 (14 %, 9ml, 0.0IMIZER), FAENEE FHIEI054P,
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BAE R T A0, DATRBARRR, FAEOACKEIK, A
A EK R, A KREA TR, IR, JFRAEM. AR
i Beik A2 40 (SI0,, 10-50%AER-24z), 12150 mg 13001, 4 &,
Bk, 7 F(78%)
5 MS (ESI), m/z 633 (M+1), 312,
EHABI13: 5F K 130024084 694 A%,

13002
T A
N OMe N OMe
BocHN\:/k o © E:IHSKJ\/&O 0
A =

1.03 1.04
" EFIRT, #Bockky e =Mk1.03 (3.6 g, 9.42 mmol, 1% F)F
AedM HCI= S5 2R(60 ml). 48442:0 0. TLCR & AL RAt, &

ERA, 5O, REL OB, L LB E MM R, FF
EGEE TRFTR, 48510470 LF 410,
4B b =3 g (100%),
15 ¥ % B:
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N

5 N
o Ny M (&OMe
CIH3N\L/§O o} OCN\/lO X
™ AN
1.04 13002a

) =& F AE(50 ml) W a4 e 3k 85 #:1.04 3 g, 9.4 mmol) & Aa A 50 ml
WANaHCO,, TR & T ABHES 4, 121504k, S AAQ Y
T, ETET20%, 10 m)iEATEY, BZBp A AsE, <
5 I ETLC, T2 00E, B REEERAT LG, ékF/\%R
Fo BRKEAZZ TG mD)B—k ks, H2F KB ANTF IR,
ﬁ,ﬁ%&&f,&mm%ﬁﬂﬁ,&@ﬂ%iiw%Wﬁ,&é
AN2oR 3R 15004, A R FBHAME 2335 ml, 4k 40 28Muf F
#—Fas,
10 FBRC

NS
OMe
H
N

OCN\—/ /U\T/In\g/ : 0 0]
A 2

13002a | 13002b
EARE T, ®DCM (10 ml)J s 58Tk 4) &84 55 £:13001e (151
mg, 0.73 mmol, 1% £)¥/&mDIPEA (8% %, 1.01 ml, 584 mmol),
FNoAE Tl 7 AL EE13002a (158, 13 ml, 0.02MEi&), H &
R IR T 3054, A FIR T B0 4. A 10%A7 AR BE A% B 45
R, FFAEOAcHEIR, HM HAK®F. B KBTI, HitiE,
RARL BT, AR F i it J%ﬁ#i%%@() 80% EtOAc- %), 152270
mg 13002b, A& & B4R, & E(76%),
'"H NMR (CDCl3, 300 MHz) 3, 5.8 (bs, NH), 5.4 (bs, NH), 5.2 (d,
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1H), 4.4 (d, 1H), 4-4.2 (m, 2H), 3.8-4 (m, 3H), 3.01 (s, 3H), 2.01 (bs, 6H),
1.6 (m, 1H), 1.4 (m, 1H), 1.02-0.98 (n, 24H).

FH®D
Ny Y
OMe OH
o) N o <Nj\r
H H H H
)LN/ NTNV&O 0 N NTN\/KO 0
T~ T~
13002b 13002c
5 6 RS IR0 ml)F 49 FE513002b (270 mg, 0.562 mmol, 1%
2)F A LIOHZ (104 &, 6 ml, IN#KERZR), LR, vAIN

HCH#E m i K, FHEOAcEE, B #HKkE, F2 4K ﬁﬁ?‘\%’?
B, i, SRS, L~ 260 mg (99%).
FIEE:

N

13002c 13002

% DCM (10 ml) ¥ 494 2:10.11 (16.06 mg, 0.077 mmol, 12% F)
# A2 A 13002¢ (30 mg, 0064 mmol, 14 §), F4AHFHE-20C, HF
AHATU (1.24 %, 0.077 mmol, 2937 mg), &4 ADIPEA 8% %,
89.944% 4, 0.515 mmol), ¥R A RESM TiZR/E T L&, WAIN

15 HCUE B 35 R, FF A EOACE B, HA HLE A b Ae o) B 247 7K I8 R

ek, RER KA. BROKFRBRANTR, SR, FREAEF.
B i b if A2 2A(SIO,, 10-90% EtOAc-T 1), 132140 mgie sk Bl
F#(100%).

AENBE T, wDMF/ ¥ K1 1R464(6 ml) ¥ &) # LBk (40 mg,
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0.0645 mmol, 1% &)¥ #AMEDCIHCI (123 mg, 10% %, 0.645 mmol)
5 =ZR.08Q27 w, 545, 0322 mmol), FIHESH4, RATR
WHE3 N, LBk AE B R R, FFvAIN HCL, 3% w484 NaHCO,
Kk, BRA—KR KRGk, AKBMEMNTIR, idiE, FERL
5 . it AR R &R TLCHAL(S0% A BR- T 4%), 153]30 mg 13002,

JFE(15%),

MS (ESI), m/z 619 (M+1), 312,

T &4 Fr iAW R R 4o £ S FE A AT 84 K AR A
. Ki*#93E B 2 FA<750M; 75<B=<250 nM; C>250 nM,
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14001a 14001b
J414001a (10.0 g, 40.0 mmol, Indofineft, 5 &)/ ¥ R (150 ml)¥P
s, vABH3eDMS (-2M, 40 mDA 3, FF90°C Fhe#hidZ. 1%
BL i a4 20°C, JHA2MNaOHK R AR, 185w b4 T
5 90°C F A 155 4b . vACH,CL 2 BUK &, FF18 46 F 69 A AL E T %

(MgSO,), itif. e s, 1$8)11514001b,

& % B:
NHCbz
HQN/I — BocHN/IN Ha
~

14001b 14001c
1% 1:14001b (10 g, 42.0 mmol)£CH,CL/DMF (1:5)% 64z A 21
) £78°C, v wimE T ES(13.8 g, 63 mmol)&L 12, ¥ R RS
W £ R TAAA8 Bt A IM HCURE BAGH, A EIOACHE IR,
P F o) A AEVANaHCO, Kk . dhkukik, T, ik, JFA A
W R s AR KR 4 R AT HA(SIO,, EtOAC/ TR 13), 155]4 g Boc
TRAF a9 o4
B J4BocAb a4 (6 g, 17.8 mmol)fe ¥ BE o 449 % A PA(OH)2/C (1.89
g, 20%/ B, FFRALTEE. ZataE LA IR RS, JF
F AP RS 45K A 14000 c i) T B —F 6 B i B #h 1L
P RC:
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14001c 14001d
FrE PR3P 09 1 14001¢ (3.6 g, 17.8 mmol)£CH,CL/ DMF(1:1, 20
ml) b &9 ) B L W B 4-A8 A K AE1.16 (7.97 g, 17.8 mmol). NMM (4
g, 140 mmoh)d: ¥, FF £ R FHHTE, R midbdhTFhLs P

5 Rag, VABEOACH £, M HCIK Z . 46 FaNaHCO sk mik . 3k
ok, FHEMeSO)), ik, 2 BAT4EAL(SI0,, S/EOAC 3:7), 13
5)140014d,

Y BED:

O NH —
o O NH
BO(,HN/INH O)LN NH
- JEDA
14001d 14001e
1o 114001555 T — 8 #94M HCIF . A 538 T4

IS AR RO e AR S R, R T it B U AL,
AOCTF, MAYHFAG554 mg, 0448 mmol)5E(LN (45 mg,
0.448 mmol) 4 3 7& F DMF/CH,CL, (1:1) % #4 4 3 (100 mg., 0.224
mmol), J+F %k FTHHFTE, BRI REMAEOAHHHE, FrdIM
Ps HCHK % . 40 Fo NaHCO, 7K & i A3 KB & H AL & . 18 L F
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(MgSO,), ik, AATYIRY, FRFEANTFT—RLT.
FHE:

Y N
Kl:kerCHa

/U\ ) NH YNH
)\ N
JADS Ny

14001e 14001
5 WAt B G 2 P EARI00T, H A UAT 5 $1 & 6516 110014 5
W DA BB BT 4 42 48 B 69 Moffett AR R, A% P 19) 4K 1400 1e 4
A% %, 14001 ,
IS X 14002404 A K,

10 FIEA:
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N, AR RS AT R, R T R m AE Ak,
FOCT . N S+ FBLREE(53 mg, 0.448 mmol)5ELN (45 mg, 0.448
5 mmol)4: 3275 T DMF/CH,CL (1: 1) 9 ¢94% 35 (100 mg, 0.224 mmol),
T F R T AR A, 4§ R R A A BOACH B, Rl IM HCIK %
W AR A NaHCO R IBR R E KRR R, 42 1 F 1B (MegSO,), i
JE, AR AP A, 2 EATSA(SIO,, EtOAC/ TIR2:3), 153140024,
I H®B:
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M N NH2
.. O N
© */K 0O @]
0

o OYNH
)\\ 4 NH o O NH
g ul ©\N/U\N/ITL;
H H
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AR 4002, T &SP FF = a4 b KR 4o b S A6 F FT  6Y £ 4
BT A, Kifit B & FA=750M; 75<B =250 aM; C>250 nM,
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Ki*Z 7o B &~ A =75 n0M; 75<B<250nM; C>250 nM,

AZ N R A HCV & G B dn 41 7). #T £ 47 HHCV NS3/NS4a

S BRMEAME ) L. GEYERN &, BT 5 e RSl L
iX K AR 49 —ALAR
HCV % & B 3 ) & b 6 o) 2

S AT T Al iR AER . Zhang %, Analytical Biochemistry.
270(1999) WSZB&mJUﬁB%ﬁJtﬁﬂ»w/ﬂﬁwﬁﬁﬁdééébﬁx
10 P XKL A A A BATHCV 4 BB R & B i) 5 L RJE N E . iF
M VALE 1% 42 WWALHCV NS3 & & B 6 M eh &, )8 @a(chromogemc ester)
B i 2 ) AR ) KRR R g A sk 0% BB R 0 T 28 B NSSA-NS5BAE &7
7189 PA(Ac-DTEDVVX(Nva), H o X=AKXP), HC-#3% 5% 5Lk A4k
T A I E) A& ) 44 @%(3-&4%‘5;&@5;\ T-# A 4-F A 2 F R4-K
R %m%%%ﬁm —OEAL. T SRR T XA 44 o L . 64 88 B R
Wiy a i B e B, AR ATHCV NS3& & B 4 ) F) 64 & 4 it
T b Ae i F an el 2h ) 4k
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#AF A Sigma Chemical Company (St. Louis, Missouri )ik {4 5 il
TR KB P e AL B R . KA & eh K A ) A A Aldrich
5 Chemicals. Novabiochem (San Diego, California). Applied Biosystems
(Foster City, Califormia) #» Perseptive Biosystems (IFramingham,
Massachusetts), vAF T 3 & B #) ABI 431A A 4 5k, 25 (1% A Applied
Biosystems) L & s Bk . UV/VIS 5 3% i+ LAMBDA 12 & 3% A Perkin
Elmer(Norwalk, Connecticut) , 7 96- 3L UV 32 #& 42 M| 75 § Corning
HO (Comning, New York). Fi#3k sl {5 £ USA Scientific (Ocala, Florida),
H.96- 3L 5 Fx 45 9% 4 %5 (vortexer) ) 15 £ Labline Instruments (Melrose
Park, IHinois), E-# 3% &,/X 49 Spectramax Plusfi & /8 & #is I3 3k A
Molecular Devices(Sunnyvale, California).
M 4] & il it A AT B R 942 4 (DL, Sali%, Biochemistry,
R 37(1998) 3392-3401), #|& F 2069 547 — FARAHHCV NS3I/NSda%k &
S (strain la), il ifBioradi &%, 120 AR T ERB oA T T &
MHCV & @ By, AE & QaRE. IR 7T, 21 Biorad
Bio-Spin P-0Fi 4, &, #6495 4%, vAM F 42 4 (25 mM MOPS pH 6.5.300
mM NaCl. 10%¥H . 0 05% A £ 2L £ 54535 puM EDTAA=S uM DTT)
20 AR Bl ik &-22 07 22 (50 mMEE B 4hpH 8.0, 300 mM NaCl. 0%+ b,
0.05% A A A 5 48 H A= 10 mM DTT).
Bafddh & M An A, 3 BRR. ZhangF (i 4 B) L)#Y 4R+, BLiTH4
iR 4 84 A px, I 1R 143 ) A7 A & (K. Barlos%, Int. J. Pept. Protein Res.,
37(1991). 513-520), {#Fmoc-Nva-OH4#h 7 42-5, = K P L AM G Lk
25 2. AE EAL R Fmocik s, vAF LR A A HABL 431 ARG A 35 L8
HOK. B it AE S AW HR(DCM) P 89 10% L 82 (HOAC) A2 10% = 8. T B
(TFEYZE 22304041, il id £ — 2 T 3 (DCM) ¥ ¢92% = L G BE(TFA)
L3P 10447, MAstlE EAUMN- Lok Bog 2R 4r ey IR B, vA ki
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7 XK 4 FF 0 18 i A DCM it % (87 A Na,CO K i i & 8 R 1),
R R ER AR R 6988, BDCMARZ2 Na, SO, T #E, R4,
1% A bR A5 B8R - 82 4% 0542 4 (K. Holmber%, Acta Chem. Scand.,
B33(1979) 410-412), tn R Egdaffth. A5 R BOEM T A Keme (30-60
q mg/ mL)d, EHEPIAN0E R Y S L &R FELS(0.1Y B)8gst-
IR ARBR(PTSA). Ao N ZH TR Z 2 (DCC, 35 %), v 23
WK Bz . 3B AL HPLC ) = 2k, 7 o7 A IR 508 T 12-72/ )0 5
TR R T AR R, PRt b PR bk R gt —
. MADCME 4995% TFAL B2 0, FIKESBLRA, JFvl £k
Lo 0= OBk FB3J, ThAiITE A ER ., £CIKC8E I L, 15 H30%
2.00% SR A (LR 043 e 4R AR), 38 id i ARHPLC S AL BLAR 37 0 B
. EHPLCHALSS 69 #AR & 557 5652 K £920-30%., o7 1 it d, vt %
%mﬁﬂ“% IEESTRE., ATHEAEEEHHAET RS T
1
s B i 4 e = My 64 St JEpH 6. 5T iR, HAFERIE Y Aot
FLE R E ) A e Rk, R AR MR K A (3 3-Np A= HMC 4 340
nm, *PAPA370 nm, mst4-Np#A400 nm), f£l-cmib & ARS . 4
SASHAE M T LA S R SR KT A AR S 4
Z0A), AR OK G R K A £ S (F 4 OD-B4 7 4 OD/BE i 49 OD) 44
20 A
EaBEN T A30CT, AI-ILM BT T, 12200 pliR
KL ety ATHCVE G B . 2 44 % 425 mM MOPS pH
0.5, 300 mM NaCl, 10%Hd, 0.05%A A% £ F455F, 5 uM EDTA
o5 uM DTT) A2 57 & 4 NS3/NS4a 5+ = F AR (heterodimer) 9 (D.L. Sali
25 o AR B, dlE, AFZob R BRMAD A B H 69150 pliddh
FAE 3L (DMSO 69 484 R 2 =A%k Fr/ 4k 7)), 255 £30°C F e iR
A RLINAr . KBRS0 Wl Rk & 64 Tk & & B (12
nM, 30°C) 3 3 B (HARAR200 pl). fe 247 K B (6044 A
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14 J5) A 2 @,40 84 Spectromax Plusfit & i # i R 2%, ALE ek Kk
T (3F3-NpFHMC #4340 nm, xFPAP#370 nm, #*F4-Np4400 nm),
VI AR AR 8 PR AR COT A ARR Bk 8 AR 69 3E AR Bk I B R
S A R). EAENE KT, AR A A -BE KRR B b 3T B AR &Y
5 Fobg @ 28, W AENvafe & & ) 2 16) 64 B4 oY) 7L & R IG R IBAE R

{23042 8 R4 AL TG B (~6-200 WM, AT BB AR AN 3h 7) 5 Ao di el it
b AR b E) A A E ik, SRR TR R AR R A T, AR AR
#la-Michaelis-Menten5 #2 X, %1520 /) 5 % #4(Mac Curve Fit 1.1, K.
Raner), 437 B8 7 4 & A &M &0 L F 3t £ 4+ 38 4 (Turnover

1o number)(k,,).

BRI R A K E R BRI BEBEREA) T, RAEAH T

F F M S B H 5 F AR 3P 49 Michaelis-Menten # 42 X, -
Vv O HISTK, ), 3 ity v b B S (B, oL 2
Z XA E S F A 4] H Ac-D-(D-Gla)-L-1-(Cha)-C-OH(27) . Ac-

bS DTEDVVA(Nva)-OH#= Ac- DTEDVVP(Nva)-OH &4 47 %) % $0(K,),
Py A RBAT B G ik, VA EAPHI R GAE T, RATTL T a4 A
AE ()T g anitk, A(SLAFTAL R 64 B i 4 i . AL R Lot e )a b,
SPT AR, TR BT A A & 5 /(K(HS]/K ) ki B . £ B
A0 2ok — 25 KA AL S 9 KA

20 RAR RS EXATA G BAR 67 K —ARILNALN, 28
S R A5 Ao 8 AL RS SR BAR AR AR R S
JLa . AT BRI AT 691X K BT L AEAS e AL TR AR K I Y AR A BTG
15 A,
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