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7'jJ\SSS soisjis&go&m&z&tfzzttfvzztf. mzztibizm 

[0069] Bismfe&mszg^T&iziz* m^F m o cgzmATzm-sizte9 -
-J\y-)l* 3-)l- N -7sO is -$.Vh 'J 0 
AZiQz.TJxJ&ZUvZtlZAi'jm^-eZ&o J^&0~5 0°C, ft£l< 
tier's 1 ~5 0$F^J£fr9©tf&l^ dtUCRB^Sti&^o 

[0070] J^Jfc ( b) IZJS^rte, tjjmztlfc*?? ij =fc N^Hl©^ 
7°51 KlfT^^TIEit (III) <Dm2tpffitetLrmZZt&-C$Zo 
[it,23] 

H,N fragment-1 

o 
c 

Y 
•N-< R 
H H (HI) 

[0071] fu§Ef§2^1* 

IZ^J-JUZKifcZttZs C»-NH-C (= Y) NHR3i^f^-Jb 
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*££#& (J5J& (c) ) „ 

J5J& (c) (b) 

Tt 

[0072] iulEJSJfc (c) WT©Jt (I V) tWoiS 

tlS^Tl" — £>tlS0 

R4-S H (it I V) 

R4^ ±))\stf-)\si%m±'Z'(Dm&KJfclZ]n 

£FSL<^ R4teu 

L < L < ti^M^CDT7 'J -;uSfcN 

L < &#M^®:pju^ugfr £>3iJR3ti-g>^~fti7!)N—J; y$? 

£ L < L < te3Eit#!©'<:/yjugs L < &#M^®C 6_! oT7 

'j —jug, L < T _877;u^r>/uSAN^5iliR3ti-g)i\ 

Ttifr—o©S"C£>£>0 <fc 

juMMitSs 4- -f^7xy-

JH®7 'J-;UM©S^HSS 2 -*)\,t\7° hx^ >7JU* >I£g, 3-pOu 

2J7° h7°P F^(D7)l*)lW.(DWMM>^frbWRtZ>Z£1$-T: 

tl&l\ 

[0073] £*&; (c) f§2^1*&N "FIEEl® J: 9 IZ^iklZ^^ 

[0074] [<fb24] 

H,N- fragment-1 

o 
-c-

Y 

-N-A R H N'K3 
H 

Rj—SH 
H,N— fragment-1 

o 
-c- -S—RA 

[0075] ±^®J:9^LTt#^tl/c^7°51 ^^fKXttSI 

K®9t>s -S HS^W-rST7^ K 

?—i/ a >;£tC<£ 
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Ztzs ±15^7°^ tc, fulfil*! (b) xmbti 

v-i'Bymzmmtzztb-Rjm'z-fc&o 
Z(Dt^:*xXx>lU^0^I*££#B§^$S;£tC£^-tfcf3; Ll\ 

[0076] F^^-ya hti, ^$M'\ tClfitS®^Mli 

-Y f—i/ a >/£ (Native Chemical Ligati 

o nN NCL;£) (DfrtZbt, #^2*7$ 71^ T7 $ 7 (0!IAt£ 

Ktc-^t, 

7 -f f-- *> a > £ tc <£ y, K#p-n (^ 7°^ K|p^) £ W 

<rs^7°^ K^^-rsc<h^-e$s0 

[0077] 7 -f 4* - *> a > >£ % ^ ^ 7°^ K —^ 7°^ K Pel ^ 7°f- K - $ 

Mff5^ 7°^ Kfll 7°^ K -7°^ K^Ttitc fci^T & 

IT9 £ 

[0078] &fc\ ^«Bi#(cfexuTffl^e>n-5fflig^ 
to tc ^ e> ti s ©t? b y s ie H£ £ t~ a •? & & ̂ \> 

[0079] r#Oj ;fcM±E|8 £ AMC 

§B^^n/c*Ji (as**, ^^>>7°, 
(SP^ 

7>=rv~Js WMs 

[0080] ddtCffiLN^tLSf^TOffiil (Mfflsl&tm 

^ *^0J^msM©^il^tC^TjA<IIfB3tlS 

(Dtrnumteztitz, 

^ ^m y, ^tc as w- s t &mp*£m t 

z>*j(Dt LT^f^tis^-e&y, s^bstu xti, iiJttcM^W&it 

P* tc £ l vT fl? J&R 3 *1 £ ̂  $ T? ti & l\ 

Tfozm-s, mm^mwiz?ztcisbiz, 
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§ o 

— (D N %—(D £ (D gg ffi * (D w M £ t & tc 8b tC tl S 7^\ 

£ti£>CQ!l[^&^ti£>CQffl§!Hc J: £#SU$;* 

tiSo £ti£>coffl§£&— 

*fP£©i60£&J&-r£>c:£&< RTtg-efe 
§ o 

[0081] j^-RcfciN-r, mMm*mMiT£vmmizmmtz>0 L^L 
tzifb, zzizmm 

^i»J 
[0082] T^mmiZS^T, *%m(Dj5)£%:i$.m Ltc4 y$-n4*y- 1 3 ( 

I L 1 3) (IB^lJS-§-1 ) I L 1 3 ttemteztcto 
\ rif^j tfotzo ) 0)-gJ&j5}£%:^to 

$-n4*y 1 3=faifr^J^T^^ILTISIt L/Co 

• I LI 3 1 ~2 7#@©7$ KlffK" 

A (d*UiN K c^ U N ̂ liij tz U mMCD^iK^ 

j]p^70^ K© NatT^° 'J ^7°^ K^b4Si2 ©*° 'J ^7°^ Klff^J 

• I LI 3 2 8-4 3#@0:P$ yitlB^^-tS^'J^0?1 Klff 

^B (d*UiN Klff^^m20^o'J^7°51 

• I LI 3 tC£ttS4 4-5 5#@0:P$ yitlB^^-tS^'J^0?1 Klff 

^C (CCQIIT^CW:, J tlTl^So L tc if -o 

KWTM-J tcffi^-rso ) 

• I LI 3i:ait§5 6~1 1 2#@©7^y IIIB^y t" S tf\° 'J ^ 7° 51 K 



WO 2013/047372 36 PCT/JP2012/074239 

mfrD (eta*, w^y tc^wc&ymM©^ 
K© C7^i|iJ^'J /^7°"31 Ki)s £> &~b W> 1 ®tf\|J/^7°"31 KBT 

® 6 &N (jr+f 4 y) 

±§E*°IJ^7°?1 KI^A^IE*0',!^0?1 

y -> urnrsG 
S/c, ±§E*° 'J ^7°^ KlffK" B £:_h§Etf\ 'J ^7°^ Ib^l^UC 

cfcyii^-r-So 

^ LT Ztl*>m$i3tifc4 -D(Dtf 'J ^7°^ $*-*> a J; y 

I L — 1 

&fc\ Klff^C • D^|E®tS±I^ 

tf- C £ 'J ^7°^ KlffK" D L/ct (DZmmt&o 

[0083] 1. Klff^A (1 ~2 7#@077$yi£) K 

(5 6-1 1 2#@077$yi||B^) mm 

2^0lim^ (tf'J^^KBfittA «bl§r^1) (IB^S^2) 

Klff^rD (jb^4) (IB^#^3) *JH®fg3a&£ 

«bl§r^6) (IB^S^4) ^LT^L/co 

[0084] 1 -1. 

(1) LBi^iA (H20 1 1^ A^hh'J^h> 10g, SSi + 

X 5 gN NaCI 1 0 g, 3S;^ 1 5 g £ 5 m I Atl/ct&Uli 

izs ±rnm (BL2 1) 100^1 jpx, txmmk-m, 

3 7°CX4 >^rZL^- h Ltco 

( 2 ) LBi^A^5m I Ao ( 1 ) 2 0 0^1 

m?Ltc1j(D%:2*Wmis 3 7°Ce^ K L/co )lJt (OD6 0 0 

) £>UJ£ U 5 0MCOD6 0 0 = 0. 4 ^ IZ 

Atl/co 

(3) (2) 0°C, 2, 0 0 

0 r pmt'2 0Ltc0 
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V^D?IUJ 
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°-y. n gauid J ooo 'si o *> ^ir 

iPiVD?^ I w L H0^3%0ai^:iw (6) 

^n^'iKSo 
eawdjooo 'SL voci<v*>xa) u) (8) 

°-nii^o eaOo 

0 8 vn K^[iSf?$2^D¥^ I w L H 0 1 3 v I 1X1 0 
17 °VOBN IAIe vn#n.£-"^£ir.H <v*>xa)[i£3:*<T U) 

°^n^/sc^o L aw 

d J 000 '£ I V"£D? I ^00 35 (L '• PZ '• 9 Z =1f-l=1 (JL 
ir>ZA> : viriono \ ^-r^c (s) (9) 

°-niffl|0 L 

aOoAS V"^D? I LU s 9 s e N y I UJ/B UJO L in^-1^TG0 2 vn 

#n.£--^£ir.H <v*>xa)[i£^T vfpyn^'W^s iawd J ooo 

'£ I V0O17 vnilW^^/ I wg I 3:Virgin •£ (g) 
°-ynd¥^ 

gv?P-/n •£!<[$?$ "£•? i u o s L ^m(v6 n Q^IMIAI S (P) 
°-yn m%( 

^sa.4^ v?P-/n i u o o z % (sas%i VHO®N 

NZ 'o) m;sas fi¥irzn<5£ v 

V"£D?^ (V 1 a 3 lAlwoi ' I OH • s ! J 1 IAI 

^32 'KC-.H/: IAI LXJ o s) 3ioo)i ^oo i vn&n(^W:(£) 

Wif^saujdj ooo (3) 

<y/r.T^ | w g I G01f</K-f+GC> (2 I) " L — L 2IT ( L ) 

ntnfiVNa.H ^^<=£ mL-Z 
mmco^m mz [9800] 

°?n H >i-aou £ 

6£ZPlO/ZlOZdT/lJd ZL£LP0/£10Z OAV 
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(1 0) ±;*»£U TSst—f-V&i 
(11) *-\-<7 b-7"MlIL/cM7K (a H20) % 1 5 m I jQiu vx-

t)~T1 

[0086] 2-2. VDN 

( 1 ) _h|E2 — 1 . (11) 0Ht>7°;U® 5 m I ££ <<J, B a m H I fed; 

t/Nco I (1 0XK/t->77- (T r i s • HC 

I p H 8 . 5 2 0 0 m M, MgC I 2 1 OOmM, DTT 1 OmM, 

K C I 1 M) 2. 2 5ml, 0. 1%BSA 2. 25ml, Ncol 

0. 8 5ml, BamHI 0. 85ml, aH20 1 0. 7 6 m I) 41 

5 m i mums u 3 7 °c-e 2 mmmm Ltc0 

(2) (H2O*0, 5 0%^'J-tzP-;k o. 5 

%SDS, 2 m M EDTA, 0. 2 5 %**/ b y*/T J -Jk 0. 25% 

45 m I ~hWXtc0 

(3)4 %7fs 'J 70 'J JUT < K^JU (30%7^'J 1 . 9 9 5 ml 

, 10XTBE (H 2 0 1 I tps Trisma base 1 0 8 g , MW. 

5 5 g, 0. 2 5 M EDTA 80ml) 1. 5ml, 10%APS (H 2 

0 1 I tps 1 g) 75ml, TEMED 10m 

1 , a H 2 0 15ml) C (2) 0Ht>7oJU4P- S'U 5 0V (£^J±) 

-e^ttL/co (^y~y<?/<v 77-ii, IXTBE (IOXTBE^IO 

i%mRltc1b(D) 4, ^l7-^]-ttOXl 7 4^ffilN/c0 ) 

(4) 7"P7-f Kt1 5#|fefeU 3 00 nmt«!!iL 

tctZZs 7 5 9 b p^Jt©/\*> K^IIto/co 5 

3 T7$ yIIST'feS/cit), dtUCffi^-TagSCDD N Atf^y aiStlfcdi: 

#51 IS 3 tl/co 
[0087] 3. $yj^%<0%ii 

( 1 ) §&l£W2 7Mc^tl^tl2 X Y T a m p (a H20 1 I 4^ h K 

'J 7°h> 1 6 g, A? hiSi + 7, 1 0 g, N aC I 5 g, > 

1 0 0 m g ) 4 5ml AtU ^ £ tC±§E 1 - 1 . ( 1 2 ) (Dfe (4 °CX 2 Ji 
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^TcV-yy°)\y) 030m I 3 7°ct-^ 

y*zLS<- K Ltco 

(2)2xYTamp 1 IC (1) L/c;#>S 10ml 3 

7°cx4 yf-iL^—zsByzmteitco 

(3) SJt (0 D 6 0 0) £>UJ£LT, 2 0|^^^OD = O. 6 K&ofc 

tzzv 1 M -f V7°P V\f.=?J^ K (I PTG 

) 4 1 m I 3 /"Co 

(4) (3) ©Ht>70JU47jac-3tt, 4°CN 3, 5 00 rpmt'10^| 

/LA Ly fco 

(5) ±;*£J£T, iilfco 

(6) -2 01cmLfc„ 

4. 

(1 ) ±§E3. (6) vmfc+ty 7°JU4^-e$?;^ lOOml ©/<-> 

77-A (1 OOmM N a H 2 P 0 4% 1 OmM Tr i s • HC L 6M 

mtfT-Vy, 5 m M -f$yV-Jk P H 8. 0) U 7jC^*e 

a>U «^4»L/c0 

(2) N i - N T A^ffP —7. ( 5 0 % E t O H) ^1 Om I 

^^^-7" (A7A) ^^5±IL/C^/<>> 7 7-A-eM^Ls (1) 

7°;U4P-KLTN i - N T A7tfP-X£+#2M] Ltca 

(3) ifJta^AKP-C0IIM1 O01U 

IU ft^^^;#ai^4[S]i|XL/co (D ) 

(4) (3) GO N i - NTA7^P-7^, A->77-B (1 OOmM 

N a H 2 P 0 4% 1 0 m M Tris-HCI, 6M W^fT-Vy, 2 5 

OmM -f $ y V-Jk P H 8 . 0) 100ml U fcfcZMWLtc 

o (2) ) 

(5) Ay 7 7 — C (1 OOmM NaH2P04l 1 OmM T r i s • 

HC k 6 M m%<77-^y, 4 OOmM -f $ $' V-Jk pH8. 0) 

10ml L/c o CBBGiS (Coomass i e 
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Brilliant Blue G250)^^I^TN'$7>/^ 

IIL/Co 

(6) m.tiT?=L-71Z (5) WA^fc5 I tf-ti-

IZ^ktff^iL —J*^ 4 "C^—0&tfl# U jS^/f^tTo/co 

(7) mtif?3--7(Dft&y!}Zja%WlzmXU 4°C, 3, 5 0 0 rpm 

ti o^i/Mi ±%%&Ts 

KKTJT" A — Cys—VaL—H i s * ?-Met-tf 'J ^7°^ KlffK" DSi^tf 

'J^^K «bl=r^6) ^2 5mgffc (II 2 3 #BS) „ 

[<fb25] 

^ o 
H2N—(Thioredoxin [] M ( fragment A (|CVHHHHHHM( fragment D (]--C--OH 

(6) 

(&fc\ C&Cys£^U mVal^U H&His£^U MttMet^^fo JUTs 

HUo ) 

[0088] 5 . C N B r MH 

(1) 4. (7) K «bl=r^6) ^HPLCt 

'MMLfcmm%m£Lfc+)-y70Jl'1 OOmgKttU TJUJyTlZT2 0m 

I02%TF AM'4 0%^-tz K— K 'J 3 blZ 1 6 m 

g©CN B r 

> SB&tfH i s * ?££*°'J^7° 

51 *°'J 

(2) HPLC^ffi^TMU 2^^mM©^lJ^7°51 Klff 

KA-C-Va I — H i s-H i s-H i s-H i s-H i s-H i s-M 

e Ub^$)1 0) (IB^#^6) 2. 3mg, £ 'J ^7°^ K 

(ik£?M4) 4. 2m9%mtczt*nMttmz£vmm[stc (@4 
5#B§) o 
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[<ft26] 

Q 
H2N—( fragment A ()cVHH HH HH e N-CH-C'° 

0 
H2C—CH2 

(1 0) 

[<ft27] 

o 
HoN fragment D ( j C OH 

(4) 

[0089] 6. 

±§E 5 . r-m tltcTfs 'J ^7°^ KlffK" A-C-Va l-H i s-H i s -

H i s — H i s — H i s — H i s — Met 10) 6m 

$ K (DMF) 6 8 0/iL N, N 

-*J4 V 7°P > (DIEtN) 2. 6/iL (lOeq), & 

t/Boc — OS u 3. 2 m g ( 1 0 e q ) 1 t±\ ^ 'J ^ 

7°^ KlffK" A-C-Va l-H i s-H i s-H i s-H i s-H i s-H 

i s-Metiift Ub^Zl 1 0) (D N $ 7 Sfc J; L y 

sas©iiijii©77$ys©it2#m#Bo cittsntc3 

mfr (ik-aWa 1 00) (IB^y#^7) £?#fc„ Z037B 
S^7°^K^, U ( P H = 5 . 0, lOOnM) U ? 

• 7^;UP<-K (5#M) £2JD^ 

LTMfrU fCiSHPLC^^THHLfco ?# £ tlfc 'J 

7°51 K Iff in ('fbn'^ 10 1) (IB^S^8) . 7m 
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g HI# LTco CO^m^DMS U (0. 5 

M in DMSO) *k1)WX, £/£$)£ HPLC 

I L — 1 30 1 ~2 7#@©7$ 'J K 

IT^A©C ±) 9*7 — V J ST'Mft 3 tlfc *° 'J ^ 7> K 

Ub^$)10 2) (13^#^ 9) 0. 3mg^|/co 

z.co^zf^ F-9'7-y*Jy% 
LT^xt-e$ £v 

7zi/Vi®fS, *^7^ £ t 

§ o 

[<fb28] 

NHBoc 

BocHN— ( fragment A QCVHHHHHHM^ 

(10 0) 

(&fc\ M' ttUetammteZ&To 1UT, HUo ) 
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[<ft29] 

NHBoe 
} - \ 

i ' Q j a 

BOCHN- fragmentA CVHHHHHHM' 

(10 1) 

[<ft30] 

NHBoc 

BocHN —( fragment A fl-Acety l-g ua nid ine 

(10 2) 

[0090] 7. (2 8 ~ 4 3#@©7$yIt) (D^j& 

7ts 'J s<7°? KlffK" B ({ktrty 2 ) F m o c B 

O C Ullffi'n'J^C/i ̂ k. tN"n"J55c U Tc0 

B o c - L e u - P A Mffi 9 4 . 3 4mg (5 0 ix 

mo I) ISDM 
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°~m^ (17 i^q» w^n&ifLUiBs -oas^v 
0? 21 ligl^ 1*2 (1^0 • L) m(d^\ia^ ( I oujry00 3 
v|^£ 78) lio I V3d I a v(|OLury0g v 6 w g >6) 

¥^s niaH v(|oiury0gs v6wg ^2 i) us HOOO 

- (z-ja) J n-ooa0@fii vW^ad^\ia^^ V21# [1600] 

°-n®»id^a vi/\ioa vniiOT^gi M i J Hii5:) 
3 2 evn^Hi^vd ± °-n^>Tid^a v 

woaioi MWadwaMwoa^^il WIf 
s -oas? 

vn 0^21 ( i LU 0 " L) d^\ia^(|oujryogs v 6 w g • ^ g) 

SniaH/iTSP (| o oi r/ 0 0 3 v I ^ £ 78) wilo L V 3 d I 

a (| o w r/ 0 g 2 v 6 LU L 78) ¥# 9 P!OB o|uo|do 

j doideoj 9 ai - e - | o A i \ J fi 
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L ) T&& 9 U e X o ! p /|1^1% 0 L VH >^iWOa v d IAI a 
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I L — 1 3(D7$ 2 8#@07$ JmiZ^tZ 

lfcm%%DMF£<j:VtDCM-ej:<fcfrl> TFA : DMS 
:m — cresol :EDT:Tf0H = 5:3:0. 8:0. 2:102) 

?TMU m i ^^tcjp^.7K±-ei mmmm, 
zta^tco zti%s i/'ifju-fji/t 

[0092] 8. 

_h|E 7 . -ePiiL/c^^ T F A : T h i 

oanisol : EDT:TfOH = 8:0. 8:0. 2:0. 8 (Oil 9 T~ 

JU m I ^K-feJDAT, 1 tir^c 

^ H P L C (l)7A:Synmetory 

3 0 0 (TM) C 4 N 3. 5 fj,ms 4. 6X1 50m m % /jitjli : 1 . 0 m 

I /jrts 1 8°/O~54%CH3CN^0. O9%TFA01 8^0'J "7 

^7^>'iyh) T?##rU «&0tP^1 3^C, 'J >2J—£ ZLtX^-

^i7T^0^Mym$nt i L 1 3 0:p$yi£is^Hc&tt£2 8 
~4 3SI07$ yiS2?!l^f Kf 1 0 3 

) £?#&„ ab^tn 0 3) (IB^S^I o) £ 
H P L C U L 5 m g £?#7c0 

I L 1 3 (2 8-4 3) (ib^tl 103) ; ES l-MS : 

m/z C85H 13oN2oO25S4tCOl\T0lt^Ll : [M+H]+ 1959 

.8, [M+2H] 2+ 9 8 0. 4N : 1 9 6 0. 8, 981. 

0 

[0093] 9. c (44~55#@®7$yst) 0-n 

Ub^$)3) ©#^ttHgft&Fmo 

J^C^1 J- — 7tC 4— (4 — hyd roxymet hy I—3—met 

hoxyphenoxy) —butyr i c ac i d (HMPB) —po 
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ly (ethylene glycol) —poly (dimethyla 

cry I amide) copolymer (PEGA) 1 . 6 7 m g ( 

5 0 M m o I) 

isn" 7 $ 7 It©;7 $ y Sti F m o cgtCj;^ 

^=L-y^xn^tc0 

Fmoc—Gly — OH 5 =f H (74. 3mg, 2 5 0 jam o I ) JJJ: 

t/N — metyl imidazole 3. 75 H (14. 9 /J, I N 18 

7. 5|imo I) ^DCM (1. 0ml) K&fl? U fu IET'Pii 

jtmzntcmmsj&mT^-yizxn, ^T-2mmmmtc0 IM, m 
DCM : Me OH : D I P E A = 1 7 : 2 : 1 D C 

MN DMFX£<)9t)$ltc0 20%kf^'jy>/DMF^ (1 . 
0ml) ^mmiZl]WX3 OftfflfctZ>Z.£\,Z&V F m o cg««iiU D 

[0094] il^DMFTim 2SI@0Fmoc-Ser (tButy 

I ) - C 0 0 H 5 (95. 9mg, 50/imo I) , HOBt • H20 

5ii (33. 8mg, 50/imo I) , DIPCDI 5|i (38. 

5 M U 50/imo I) 4D MFM ( 1 . 0ml) U 

msmmmzoMFximms 

FmocM«iUc„ 3m£m*>mmizm'&z?7?tzo :xizs 4^s@ 
t LT, TIEit (2 0) F m o c - A s n -7*s7uW&*:1fe 
SZi+tco 
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[<ft32] 

HO 
HC 

HO 

OH NHAc NHAc 

(2 0) 

DMF«^ 

Fmoc-As n 1 9 8 m g 

N 1 00|xmo I ) , DEPBT 3 H (45mg, 1 50|xmo I) , 

DIPEA 2|| (1 8. 5 ix \ s 1 OO/imo I) ^DMS 0 : DMF 

mm4 : 1 (2. 5ml) ZMX. 4^S@Ci«l77^7^>^Lfc 
o TSiJMom'&tes 1 -3aS@©7$yil«>:|W|«^tT9#\ m 
l^Fmoc ±X 5 0 mM;gjttC& 

£<£9DMFvmzmmiTfi-otco Fmoc 

^117$ y litis & 1 |°]®ls-n (single coupling) X'^Pi 

tc o 

N^ic&M-rac y s (i L- 1 307$. jmmizisijz>4 5 
s@07$ y s) iz^yyij tc^o^m 
^tc0 

[0095] ls^7^t7Lfc^B£DMF£<£t/DCMT-J;<&}#U AcOH:DC 

M : M e 0 H = 5 :4 : 1 ©*j?7Ml/2m I 3 ltc& 

s ^ KIITK- ut^ 
104) (i3^y#^i D \itc0 znz, 

sOii>-emmZ#>%Lfco 9 5%TFAN 2. 5%h 'MV 

(T I S) s 2. 5%H20^JPXT, I L- 13 07$7It 



&^wmcDZ! (17 L^Sfi^S) (L o im&W ir^x£^.H 
^c£ v r, 'spasms Q-ppzu&y Mmm r s 
<£C0£ I 1 I 21^9 -6L«» sn^a (H f, 0^ g L 

CO V d 1 % 6 0 "Ov^^N 0s H 0%P 9~%8 L Wl^O "1=1^ 
SUJ UJ o 9 1X9 " p vwnfg -g >Q (1A11) 0 0 £ A J ° I © u> u 

A s •• on d °yn¥$l%%M&a) 
v^£&imi#0£T» I w Mf^££G0 9 -3 = 9 -3 = 9 

: 06 = 103 : S I 1 : O 2 H : V d 1 Kn$f2lWMMQ> 2 (£ L 

(90 i w&m ir^rx-e^^wi^j^wgun 
vn^^i#^air^-xir^x/$[5i^ ^.nxfrsri 

I uu9/irx_x/ir^x.<s * 

°^^qMf^x£^a)»¥O2^£Mgl#0S"£« (I 

owryg -g L * | rl Q • z) g V3dlO v ( | o w 17 g -9L * 

6 w 8 9 '8) W^9 doa^d vn^fSa#0 L aOoO z - ( I 

o w nf 6 6 vl^9 'I 1) ¥H0 £ir—-£^1^/: v#?# ( 6 UJ 9) v 

wp '0 d IAI a ̂  (I 

own z •£) 6 UJ L -Qi ^C0 (17 0 L ^q» ^vfi^O) 

2 (i7 0L^q> 

) -mH -6SIT 
^0£WI0*J^« 'oi [9600] 

£ " 8 £ 6 ' 8 ' 9 0 17 L : MM 

¥7 'l£6 +e [H £ + IAI] 'I "90171 + z[H3+l/\l] = 

4-1 GO 1\1 C21 S£90i 1 Ni8lHsllO 2/UJ:SIAI-IS3:90L Gft^q> 
o 

(Z L^Sfi^S) (9 0 L^q» O-tf^S 

^o£Wio*0!^MfS!£4^@21^ L LEU#0&^ V(5:2^^niIS4^^ 

10S5 (OldH) vn 

¥m%mmncowmm 

GZZtLOIZlOZdtllDi 6P ZL£LP0/£10Z OW 
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Ub^]10 7) £HPLC£ffllNT*t^U 

L /c }§}t L 7 . 2mg^|/co 

I L 1 3 (4 4-5 5) «b£^ 10 7) ; E S I - MS 

: m/z C119H193N17 0 62 S2JCOlNT©ItW1ii : [M+2H]2 + 1 

459. 1, [M+3H] 3 + 973. 1, : 1 4 5 9. 7, 9 7 

3. 5 

[0097] 1 1. K^D®M 

±IEI o. (ik&ya 

107) (1. 2mg, 425nmol) hs _h§E 5. 

Klff^D Hbl^)4) (2. 3mg, 355nmol) 

SffiM (6M ±^11^70. 2M PBS, 2 0 m M T 

CEP (h'JX (2 -2jJU^>^>x^,iU) ^770) , 0. 04M M 

PAA (4-^^yh7i-JM) , p H 6. 8) 1 8 0 M I tCjQiu 

3 mmKitsts & z t izj; y, *° "j ^7°^ KBITK-C ^ *° <j ^ 

ub^tn os) ( 
IB^S^I 5) zmfco NCL^TII ( 
3. Omg, 35. 9 £i m o I ) pH^4. 0 

'J L, SsZT'O^tg&lfco 1 2 0|^^N K 

faM-syoZHPLc-efttififctzZs ttz 

, z<D¥-<7<D<b'&Mz%zmis m 

K- (ik-aWa 1 09) (I3^y#^1 6) £2. 3mgmtzZ£Zmmitc0 

'fbn'^ 1 09 : ES I — MS : m/ z C402H654N1020141S3tC'3l>'T 

: [M + 4H] 4+ 2316. 7, [M+5H] " 1853. 

5, [M+6H] 6+ 15 4 4. 8, [M+7H] 7+ 1 3 2 4. 2, 

[M+8H] 8+ 1158.8, [M+9H] 9+ 1030.2, ^>fjj 

lit : 2 3 1 7. 7, 1854. 5, 1545. 7, 1325. 2, 

10 3 0. 9 

[0098] 1 2. mfrC • Dt(Dm$ 
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±§E 1 1 . 'J ^7°^ mfr (it-aWl 109) (1.3m 

g, 1 40nmo I) i;, _h§E 8. L/ctf\ 'J K 

®TM"B Gb^tll 0 3) (0. 4 0mg, 2 0 9 nmo I ) ££s 

(6 M mt<?7 -Vy, 0. 2 M PBS, 40mM TCEP (h'JX 

(2-2jJl/<K*>^>l^Jl/) ^X7 0) , 0. 0 2M MP A A (4— 

JU2) 7° h 7 x —JUjfFlt) , p H 7 . 1) 7 0|x I CJDA, 8 

KWTM-C • D 

ab^tn 1 o) (SB^JS^I D 
%mtc0 NCL^TIIN ( 1 . 2mg, 1 

4 jam o I) pH^4. 0 V 'J 

1 zmm®, J5J&1^I^HPLC 

t°-^illl3tl/c0 dCDfcf-^OHb^ 

KBTK- Ub^tn 1 D 

(IB^y#^ 18) ^0. 6 m g %tc Z. t ZWM L tc0 

{£&$} 1 1 1 : ES I -MS : m/z C477H767N1210163S6ICOINT 

©ItWIit : [M+5H] 5+ 2199. 1, [M+6H] 6+ 1832. 

7, [M+7H] 7 + 1571. 1, [M+8H] 8+ 1 3 7 4. 8, 

[M+9H] 9+ 1222.2, [M+10H]10+ 1100.0, 

[M + 1 1 H] 1 1 + 1000. 1, : 2 2 0 0. 4, 1834. 1 

15 7 2. 3, 13 7 5. 9, 12 2 3. 3, 110 0. 9, 

10 0 0. 9 

[0099] 1 3. KlffttB • C • D t(DM$ 

±IE1 2. (it-a^Q 1 11) (0. 6m 

g, 54 nmo I) £s ±§E6. X%tc</7-yVyimWitltcTf^) ̂  

ab^tn 0 2) (0. 2mg, 6 2 nmo I ) £&s Mffi&fc ( 

6 M mt?7-Vy, 0. 2M PBS, 2 OmM T C E P ( S'J X ( 

2-^Jb^y + ̂ ifJb) ^77 0) , 0. 1 M MPAA (4-pOU£ 

7°h7x-;UM|) , p H 7. 2) 5 0jLtHCiJD^ ^2 4^1^ 
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•tttc0 pLctMLtctzh, 

ot>mmisntz0 

ub^zn 1 2) (i3^y#^i 9) ^o. imgmtczt^m 
mitco 

'fb'n*^ 1 1 2 : ES I MS : m / z C6i7H1oooNi560207Set<-'^^^ 

T CDffJS'fOi : [M+8H] s+ 1 7 6 3. 4, [M+9H] 9+ 1 567 

.6, [M+1 OH] 10+ 1410.9, [M + 1 1 H ] 1 1 + 128 

2.7, [M+1 2H] 12 + 1175.9, [M+13H]13+ 10 

85. 5, [M+14H] 1 4 + 1008. 1, : 1 7 6 4. 3, 

1568. 5, 1411. 8, 1283. 6, 1176. 8, 10 

8 6. 3, 10 0 9. 0 

[0100] 14. Bo ci©PI4 

±§E1 3. xmtc 1 1 2aS0mi#W*O|J^7°?1 K Ub^0l 1 2) 0 

. Imgi 5%#7KKlj7;U^PM|2 0 0MLtC;#^^-fr, ^"RC 1 

fix(DVK^tillIZ£ UJIISL/C^ 

s ( 6 M m$<?7 -V X o. 2 M PBS) 2 0 0 M L IZX^ 

IRUs ?#e>*i?d§&£H P LCtCT*i^L/c0 

y$>-n4*y- 1 Ub^-tn 1 3) ( 

I3^y#^1 ) £0. 1 mgffco 

[0101] 15. ^SSB^lOS^b 

^£13^1 (— C y s -W- (His) n-Z-Met-) lC£tt£W£g 

Ktt (-FIBKJSJfciS^-r) ©^SIJR 

^^hblxL/co 

[-fb33] 

PhO^S 
T ,NH 

H AcGn, DMSO „ H 
BOC-N-DVADFC-X-HHHHHH - BOC-N-DVADF^ NHAC 
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X = G, V, I , P, F, W, L 

(&fc\ D&Asp, VtiVa u A ti A I a N FtiPhe, CtiCys, 

X ti G I y N Va I , I I e, ProN P h e, T r p, Leu CD 

~-D(D7$ ) 

$7— V K-fbixJ^tCt^ Boc—Asp — Va I —A I a — Asp — Ph 

e—Cys (C (S) OPh) — X a a — H i s — H i s — H i s — H i s 

-His-His-OH (X a a = G I y, Val, I le, Phe, P 

r o, Trp) 0) CD X a a J 6 "3 CD 

/^7°"31 J — h L/c0 :§/^70"31 J 7is)\y^ — K £JN 

^7°^ *JUp<- K/DMS 0;#^ ( 2 m M) ^|W| 1 - 7 

ii^)\y^7-iyy/DMSOm^ (1M) v 0 X $ *y--X 

m^L/co 3 7°C0}f;S*tCT 1 BflMLm 

s &)#L/c0 -tz^^IXHPLCtCTlfiiL, gtfUb^tl (I3^S^2 1) £ 

?#fc0 K©i£itiM£IIHC§Ei6-t£o ESI MS c 

a I c d [M+H] + 7 4 8. 3 found, 7 4 8. 3. 

^1 U, Va I, T r pN II e £ L X ̂  ?(D N A 

f#tC, ValfiJ: 

t/ I I etiN iiJ^j55c^®^j55c^Wx-g)C^^-e$/co 

[0102] [^1] 

mm x=r-;yi sfr^PJW 
G 16% 24% 

V 56% »* 

DVADFOX I 46% mm* 
-HHHHHH F 36% 17% 

P 26% 

W 53% 14% 
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!t#©S6SS 
[1*^111] N C 1 (D^'J^7°^ Klfr 

K- 2 ©*° u ^7°^ KBTK" ^ Zitimwzmmt 

( 1 ) K : 

- Z - M e t -B 1 ©tf 'J ^7°^ KlfrK" (C^ilij) 

[CCenti, 0~ 1 0®^$(£EP*U Cys(ii/7TO, Wti 

ftHCO 1 N 2X&3^07$ yi££EP*U Z tiN ffig©0N 1, X 

ti 2m(DT< S&%MRl> H i Metli 

31 ?i~ — >IkM^Mit &o S/cN M 1 corf 'J /^7°51 KBTK"® N 7^UMti 
] 

tCCNB r £&*&;* t!\ ; 

(A) 1 KBTK-

(B) «iMtt§l3©/1s°'J^^ KlfrK" : 

(N^iliJ) ^2 0/1NOIJ^7°51 Klff^-C y s-W- (His) n 

-Z-Met' (C^iliJ) 

CZZVs Met' tiN M e t (Dt%i§W%:WMt&o ] 

(2) tuiB^3©/1?'J^^ TIEit (I) 

(N^iliJ) ^2 0/1NOIJ^7°51 Klff^-C y s-W- (His) n 

X 

(I) 
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x ttfifcun? s tc mmw^-zh y ^ 

^mnutpt's TIE^ (ii) -e£t>$nz<k 
a% : 

[-fb2] 

Y 

H2N N—R3 
H (II) 

Y&N iiif, Sfcfciu =NH-es>y% 

R3tes TSyJUSs gfclis TJUZl^S/^jJU^—JUSV 

ifa&o ] 

ZKit3 •££ Z t iz J; y N UT(DMitZMt £ C ̂ IIJ MZtitcM 
2 0*°'J^7°?1 mx •• 
(N^iliJ) mft-C (=0) -NH-C ( = 

Y) NHR3 (C^iliJ) 

zmzx^'y 7°0 

[1*^112] 1*^111 izEmvm&fi )£?•#> ? Xs 
fu§E (2) ©X^ 7°tC £^Tt# b tl/c C ̂ |IIJ ^ tl/c H 2 © 

R4-S H 

[3^ RA M&fc L < 
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t!\ C7^{|JJCD — N H — C (= Y) NHR3mt^X-)\s&t 

2 0/1i'jU? KBjfK" : 

(N^jiiJ) m2©^U^7°51 K»y^-C (=0) -SR4 ( 

c^jg) 

7°£3 biZ^h\ 

[!*^<II3] 1 2lzmm(Dmm.J5}£Xfo-3T, 
HUSBSS (i) 

MikJ5/ik o 

immm 1*^111 ~3©^-ftifr—iitc§Bi6<£>$^s^;£"e&^"c tuiB^ (I 
) ^fo3ti£{k^t]4Hc;Btt3R1#\ -o-c6;r'j-;ug-e& 

MlS^Sco 

ttllB^ (I) R2^S /\P^f>JI^ s 

fcfctu M&t, U< li#®&©-S-C6_1o7,J-Jl/g'C&£>;:*:£ 

[1*^:116] !*5RI11 ~ 5 :iilC§B*6©£l£;fr&T?&o-C\ 

HUlB^ (II) T^b3tl£fc£tH;:iStt£>Ytf=N HT*S)Sit«: 

S^3&7!J/£O 

[Ii5RiI7] ItsRJll ~6m^ft/!)Wltc§Bf6©S^s^";£"e&o"C 
tu!B^ (M) 7-tz^Jl/S-Cfc 
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^ii8] imm 1 ~ 7 

fulE% JUT(Dtmztits *° 'J 17°^ K : 

(N^IJJ) KWTJ^-C y s-W- (His) n 

-Z-Me t -m 1 TK" (C^iliJ) 

-2) ^ 

S^is^T/io 

^*19] 8 HIEi60M3s^";£"e^> ̂  T, 

z tztmttz, 
MijkJj/i; o 

\Nif\ m(D7$ fr~3s Val, I I e, L e u N Trp 

e> & & <£ y 3 ft 3 ̂  i* ft ^ © 7 $ y it-e ^ £ * $m 

ttz>, 

n ^ 6 ~ 1 0(D§£§k7:-foZ>Zt%:W$LttZ>, 

^1112] NCLmz'Mltcs >V&ZB 1 (DTfs*)^??- KKT 

(N^IIIJ) M2 KBTM"- P - M e t -% 1 ©*°'J ̂  

(C^iiO) 

[ccePti, f£E©o~ 1 0{®©;P$y®t"e^y, Metwf^ 
-y^WMLs M 1 

O ] 

tCCN B r 

^113] T, 7°^^-r^. 
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d) ? ttzpftMvmmmutf*)mm 
'>&< tts 

vu? mfrs 
• y t> N^iiy^ymii©«mp^7o 

51 K© NatT^° 'J ^7°^ K^b4Si2 ©tf 'J ^7°^ Kffi^ 

• «^f*° 'J ^7°^ Klff^r J; y t, C^dKcfc y mM©Hli™^7° 

51 K©C^i|iJ£#fr*°'j^7°^ 1 ©tf'J^7°^ Kffi^ • 
• ©*°'j^7° 

51 KI^ 
tC^IILTlxItt"'2)7v7z,>' 7° ; 

ice, f§ 1 ©^'j^^f1 >-?£>£<£ 9 

tcisit^tiT^y, 

(2) K : 

(N^IIIJ) H 2 ©1\ 'J /N^7°51 KUffJn" — C y s — W— (His) n 

- Z - M e t -f§ 1 ©*° 'J ^7°^ KlfrK" (C^i|ij) 

[ZZTntts 0~ 1 OOimmZMMLs Cys(ii/7TO, Wti 
ffiS©n 2x& 3 j®©7$ yi££EP*u z&N ffig©oN iN x 

ti 2m(DT< S&%MRl> H i Metli 

31 ?i~ — > IkM^Mlt &o S/cN M 1 ©*tf 'J /^7°51 KlffK"© N 7^UMti 

£=l- K"t£2? ±mm 

7°; 

(3) X^>>7° (2) KtCCN B 



(II) H 
•W NH 

CT] 
: NT 

[ 

» v?i2y.'0¥Ly v4^] 

(I) 

X 
[iq>] 

: W& 
q><2r^^^a (|) ^vrio^0S^2§n| (P) 

( l 9 IAI V£1 (1S|AI va2 2) 

(i^O) ,19|/M-Z-

U (s ! H) -M-s AQ-Lfi|,H^yrioip02i (01^N) 

= ¥m?\ +£^(\&c0£M<2£%:$w.mcD±r<i (a) 
^.H^vrijp© (v) 

: +£^(\£C0±r<l v 

(>£ZtLiMZUMdVIL3d 63 ZLZLtO/CIOZ OAV 
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NHS-e^y, 

R37kMMiTs Ti;)\>S^ 7;u=i 

fo&o ] 

2<D#*)U3- KWT^ : 

(N^iSiJ) B2(D^>J^70^ KKfrtf-C (=0) -NH-C ( = 

Y) NHR3 (C£(U) 
7° ; 

(5) UMiZ, fulE (4) OX^^Zf[Z^X%btltcC^mifm% 

1$tltcB2(D-$V<Z?3- 5 <blCT§E3S"C^3*l3f1:t-JU 

R 4 — S H 

R4^ ®&t>L <mm^<D^yy)^ 

Sj^©7y—JUS, 23<fcO\ L< 

££fS3t±s Cjfci®-NH-C (=Y) NHRaitf^HUh 

y, w ft mm ntcB 
2©/1f';^7°51 KWTK- •• 

(N^iliJ) KBrtt-C (=0) -SR4 ( 

C»J) 
7° ; 

(6) s c: tizj: y 

• ttilEllil^^ U ^7°^ KWTJT\ 
• U#3*§•££ It. 'J « 7°^ KWTK- £ H 2 ©# v * 7° 

^ Klff^n <^©^©tulE^ 'J /^7°51 KBfrtt, 

^ KBT^-^O^OBulE^y^^ K®TK\ 
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(3) yX'fo&M 1 (Dtf 

KlfrK" 
(4) xit (5) izAirmbntcc^mmmtstitcm^ 

(Dtf KlfrK" 

4 f—*/ 3 >}£IZ J: y zx?- y 7°0 

^1114] I11 3 tClB«c0M^)i"efeoX, 

fulfil (I) l2>ik'&mz&ttzxt)<fan&:?i~cfozz£% 
&&£?*>, 
S^3S^T/£O 

^1115] !*^II1 3Sfctt1 A-lZtmvm^fe-Zfo-iT, fuiEit ( I ) -cm. 
t>$tlZib&W!l*lZ£tf£ R^t)\ -0-C6T'J-JU 

MfkJj/lko 

^<1116] li^I11 3 ~ 1 5 lMlZi3MCDMm:7j)i;Tfo?r, 

fulfil (I) t?tl5 {batyj} IZJotf-f & R 2 7^\ /NP^VIl^ £ 

/c&, M&t, L< &$m&(D-S-C6_i07,J-J\s&-?$>Z>Z£Z 

MfkJj/lko 

3&II17] Ii:£lI1 3 ~ 1 6 0^-ftl^—IlHlSt|(Di^3a^}i"Cfe^Ts 

fuIEit (M) -e£t>$tlZ>fc-£W!)lZi3ttZ>Ytf=NH-e$>Z>Zt% 

Wtikttz, 
MfkJj/lko 

^1118] Il^ll 1 3 ~ 1 7 (D^fftfr—WZBBMCOMmyj^T&^X, 

fulfil (II) TJ^frZtl&ib'S'yQlZlStfZ) R3t>\ 

£Zt%ftWltTZ>s 

MJJ=LJJ/£ O 

3t>S19] 11^111 3 ~ 1 8 (D^ttiiT— iItC§Stl6(£>i^i;fr;£"£•£> 
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\Nif 1 jglCDT7 $ J ItT'fe lJ s ~hs~Z>^ V a I, I I e, L e u N Trp 

Wklk~)5lik o 

[1*^1120] 1*^111 3 ~ 1 

n^6~1 OCDmi'Zfo&Z 


