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[0046] IKMjtMrnlZiiLmt 

, ^B%S/7Jl'MCDft)l'<F3risg (-COOH) Bn, Et, 

Me, C H 2 C 0 P h N CH2PhOMeN CH2Ph (OMe) 2% CH2Ph 

N02N C H 2 P h (N02) 2-CW&3tlfc (T&£>*>* mti/7)\s 

-COOBn, —COOEt, -COOMe, -CO 

OCH2COP hN —COOCH2P hOMe, —COOCH2Ph (OMe) 

2N -COOC H2 P h N 02N ttzte, —COOCH2P h (N02) 2V^t) 

l£>) MMZ&tfZZttfVZZo 

[0047] gfcs 

# 'J zf£.7Jisn N-7iz3LJis?Jiszi+t$>t 

• ymif&mz 2-3 21, Jf g L < 2 ~ 1 6 ̂  J: <J $?£ L < 

4~8fe iSII±^^L/c||II^^9o 

'J =f£7JlsU>m(D?~Zs ftlZftti L^tOtLT 

% N-7iziLJls7'JlsZl+)-$;yt7'Jl'?n>Mtfrt>&£^iL%: 1 &fiLt Ltc 

m-Ss 2mil (4t) j^±8iiMu (i 6t) uTvmmtfmfbn, m>iz 
2.mtL (4i) ~4mtL (8Hi) , |fe^L<tt2fji (4 

Hi) T?&£o 

4i©^ "j zft^^upyil, 

[-fb30] 
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'J >I£ 
[<ft31] 

[0048] 'J K^CDlllIWip-rST7^ y 11^ 

>^-7iP>^ £|W]*§^ -1 >$-7 J:U> /3 IZ&11& 8 OfclZ 

ffinztzTssmzmuLr^zzttftfrgL^o £tc, mktfmwt&y 
$yi£fc^ yx/<^^fyxh^ztm?£IA\> 

[0049] *fgEE©$?i: K0$tfl 

MflttJP*0',!^0?1 KP^C£^T)lifI£J:b$$L/c 

mtnz, ^7°^ mmzmj&tz>&m(Dmm, ^JIIIJ? 
s —XfoZZt^Oo HII^JP/1N0 

'J^7°^ VmiZ&^T, '>& < £ t 9 0 %u±, Sf S L < 9 5 %JU±, £ 

vu%[,<te9 9%&±i?mm(Dmm<m--zfcz>zt?kn?0 

WJ^0?1 L/c±I^tCs 

*°'j*7°^Kzmj$tzy<ywtmwm, mmm 
JliJWH —X'h^)Zt^:^^0 tl-g)HII^iP^° 

'J^7°^ VmiZ&^T, '>& < £ t 9 0 %U±, Sf S L < 9 5 %£Lt, J: 

U $?£ L < 9 9 %JU±T-»©^a cfc t/*° 'J ^7°^ KSB#tfiSj--C&£ 

c i ̂; • 9o 
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u ^7°^ Kosy^tis m 

HPLC, NMR, 

<fc o T >UJ £f £ d t if RT ttT? £> £ o 

[0050] K7 =jy* > K 

< t^2-D(D^^ vy=>v*y \-tkm$znz>ztiz£vm^nz>0 
(^7°^ K7 =jV* y h) 

C©<J:9^ K 

77^> KfcNJ:t/^7051 h'77^> ±i£t-£> J: •? ICN 

-f >^-7xP>^©7< </^BB9!J©—£B£#t~£0 ^77^ 

> o^-7xp>^0i 6 6 j® ® :P $ yniB^y£'>&< £t»3-ptc 

::*e, 77^vh0|, £<£0\ ^77^>h(i!)StfB, ^77^ 

p<> #77^> 

g^M©0&£J:£JK$©<£T£:tJi[ LT, 

l^7^vh £££ £Zf7 $ y I£teMT\ #7^^P<>K®77$y Itlfl^J £ 

gi^t~ *>££#$?£ LI\ 

^77^ > K0S3teu 7^V* y K®Pi^;£tcJ; y 0113. 

fc£\ 9~84©S^^t5c^AWSL<, 67~78©l^^:t§l^^ 

<fc lJ $?£ IA\> 

ttcs ^77^ > S £5^3 •££>;£££ LTti, T h i o I - f r e e 

ligation, Staudinger Ligation, Su 

gar—Assisted Ligation, Thiol auxil 

iary I i gat i on (Chem. Commu., 2011, 

4 7, 6 2 01-6 2 0 7), (Chem. Commu., 201 

0, 4 6, 2 1-4 3) m, $?£ 

L < tis *>T 7-4 ~?JT$. f—is a yyk (Nat ive Chemi 

cal Ligation:NCL) ^ £ "tt •& Z1 £: 7^T' $ £ 0 



WO 2013/047846 43 PCT/JP2012/075262 

[0051] ^4=7-4 f—Z/3 o^-7iP> 

K©N^Cy s ttz»& 

Wtf&zo c y s m^(Dy $ J^ Vy K co N^imcoT7 $ y it £ L 

TjSiRt"Ztltk'nlrZ&s Ala, His, Lys, Phe, Ser, Thr, 

Va I, Metffl-r^^^'^o 77^>h®NjfcS4 

A I a £ L/c*Il^C&, N»A I a®^UCCy s^iALfc77^ 

107 7^ > i>a >^tC, C y s £ 

A I a tCM7ut"'2) CI ^ ̂  RTtbT'fe'So S/c, 7 ̂  ̂ 7 ^ > K © N P h e 

ifcttVa I £ m At Z> 7 $ J W.t LT, 

$ J "y ^ f—i/ a 

S-TSd^AMti'efe-So Ser, T h r £ 7 =7 V*y V (D N LT§£ 

N^i^Lti/XT^V^iAU $*-*> a 

§^>XTMyglgcD^tf-ji/gcD^jHb, l<^7;yx>7"P7^ KM 

SJCcfcy, Ser, Th r •££ d t ifX' $ £0 Hi si/cfct 

L y S$77^ > K® LT§£ft~t 711 

£N£4i&£ LTiAt, 77$yg©^i£*£fyfflL*:^>f—>a >&*&; 

77^> K® £*§£•=&, ^©^JCcfcy, 

> a L, ij ̂ 7°^ K £ It/St" £ d 

o 

Sfcte, -f >^-7 Jipy/S®^7^ 

-f u^7°^ Ktf>r > 

7iP>jSM^ttSP^J, >^IAL77^ > 

S/c, MS lA^PJiy ICiJl^T, 

>&, K7 =7?* y hl±07'f^-s>a >01i^ 

, ±IEC0ct 9 ^ Ala, Ser, Thr 

[0052] F(D$tmiZ£^Ts 77^ > h©N^4S^ 

LTM^-r^T7^ yit£ LT&, 77^> 
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Ala, P h e, Va I, Ser\ Thr Z> ZL t iftff S 

L < s Ji7cJ5JS;^J;yM^Rrtg-eS>i)A I a, Phe, Va I fribmiRtZ 

fJLUo ct y t L T teu 0^-7iPVj 

§1—67 fitT'^l-7 > K LN 6 S^uCD A I a £ 

§6 8 — 8 8{uS'e;&ll~7^^P< > h <>: U 8 9&® A I a £ 

t58 9 -1 6 67 ®| 

_hlECD 8 9—16 6 {6:011= 7 "y 0 )^ > Mi, 8 9—13 3{\L(D7 "y 

<? * y K ts 13 4 {\L(D A I a £ 13 4-16 6fu®7^^ 

[0053] (77^ > S©^3a^) 

C0J:9^^7O51 h'77^> 

7°^ h'77^> fb^^jSldJ: y§U 

{b^i§rJ^Cc£§i^^;££ LT^ M 

K^/S^SriSfflf § d ̂  tc <fc y $tfIttJP*° 'J ^7°^ 

K^^-r§^;i^ffl^§c«>:^-e$§o s/c, #77^vh®N^ 

LTA I a£MJR-t§J:9&iIl^C^ #77^>h^7^-i/a^ 

% A I a CDftfo y NTI^UM^^SA L/cf#^® C y s £ A I a tCM7ut"§i^™ 

tffoztctib* JITCL&^C y s £W3M<HCl£flLT£< Zttfbft Ll^ 

o £(£><£ 9 ft*MSlZte, fb^^jSldJ: y ^7°^ h'77^> h£i^ 

£t-£>c£tffgi<rc&y$?i: IA\, 
[0054] K77^> fro, Mil 

K0££Lfci^^;£0JlWJ«>: L 

T tt, Mil WAP L/c^^yil^LT JP Asn^lU ^ 7°^ K 7 

=yV* y \*tmBlZ, S 

ffl f § d £ K J; y ntlttiP^ 7°^ h'77^>h § J5mtk ffl ^ § d 

(hA?T$§o CI 0 cfc 9 #!]X.W^ Angew. Chem. In 

t. Ed. 200 8, 47, 6 8 5 1 - 6 8 5 5 tClEic^ tlT^§ 
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o imil2 0 0 4/00 5 3 3 1/7 h (US 

2005222382 (A 1 ) ) ICfclE**;* tlTfc y, L 

T * BR |ffl» IZ # m IZ y £ tl § o 

[0055] Ktt, 

> £ ^ tc IZ <£ ^ T m&t Z> Z t if-U $ £ o 

d ) s^m^llS-eT7^ ySM^fr^ll^ti/cT7^ 

^ (u^» ci©Ji^ ;m<D7$i 

l£ilg-el£ilLTl^®T\ T7^ yitn±©gi3is"nl/^Vh 

T $ y II t if fx. His L T In n" |3 z. § o 

(2) tf^tl/cS^^Sa^tt^IlS^S^IILTSIIlT7^ yg£JFM3-&£ 

o 

(3) ca^it^yg^ «ilST?T7$ySMUfr^fl3 tifcft it 

(4) ±§EI^;M£ISHS £ « L T 3111T $ J S £ JFM 31± § 0 

(5) ±§E (3) s&zf (4) ©li$: 1 |I]Ja±ilSy iEt" CI £ K J: y, ftlt 

(D^(DiiM(Dy^ yilfr^L/c, MmlZlsisy^SL, ffe4ffitc®g|7$ 

y K t# £> ti •?> o 

(6) g&K, ^l^y£^0rr£>c:£l;:J:y, 

nt, (1) iz n i vx s «iis T? y $ y SMU fr^il 3 ti T7 $ 
yii0^^by izs s^m^iis-eT7$ ytitcm&mwyx^ 

mtyfi&tuisis^y<D7k®k&t% 

cMmizm&ttliny^yzMtitt-hn^y0?- K7 

(2) 0^N (3) ,>: (4) £ 1 ®U±(D&m(DmmV 

j&Ltc&s (3) tCfc^T, S^m^IlS-eT7^ ySM^fr^Il^tl/cT7^ 

y itcoftfo y tc, s^m^HS-eT7 $ y ti/cMli^ip^xA 

s/c, mi 
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(3) t (4) tzmvmLT 

MflttJP T $ JII£^3 •£ISilS£« L T3111T7 $ J S 

£M/£3t!\ (6) 

[0056] ±§E©l^J«;£tCfc^T^i^ft£«^ H-©«3t^#fi)±5ili©^ 

i0i^j:iiiLT(i, ?#£>££# 

T?$£0 H£3ft£C:£&<, 

"nJ^ct" %>Z.t. (#!]x.W^ J. Seifert et a I . Angew 

Chem Int. Ed. 2000, 39, p 5 3 1 - 5 34 #B§) 

^ s tc & AJKDifem&ffifr e> #si u fc =& o^mis s ft T ̂  £ =& © £ *y 

rnfetsn&z. £&<, 
H-^3a©^©^Sitt, m?Ll£s WO 2 0 0 4/0 5 8 7 8 9 tC§Ei6(OT 

Seko et a I . , Biochim Biophys Acta. 

1997;1335 (1-2) : 2 3-3 2 & £lZ%d,m<Dl5fe-e1fe$k77> 
(is7<J)U7'iJ =1^7°^ K (SGP) ) M 

ffiMTX'<:7$>lzm&&<D&m& (0Utf, Fmoc) ^^ALTllIlT7 

7sJ^^yWimW*M,Syj}%:%, Cft^^PV 4 —lZ&TZ>ZtlZ£ 

^ iM(:tSftsi^0iI©ii^, ̂ ©Ititicj&^TtfSrrac: 
o s/c, 

[0057] ^ (u^y) turiis mi%s zm% (u^» T?& 
*U*J:<, ^-ett^b^ft/c2-^pp K 'J^JI^P u m® ( 
pOl/?*t§Sl) ^ 7^yi-eti{b^ft/cAm i no-PEGAk>'> (p< 

)\s0\\Mk) , 7KI£g£;£f~t£ N o v a S y n TGT TJ^ZI-J^MB (POI/ 

<7#W s Wangk>'> (pOU^tti^) , HMPA-PEGAl/s>'> (* 



=0 ^1in^glt£ffl.#^a [6900] 

(o J d) < n •£ v (uu) 

(\ H (8 M d) * (1 9|/\|) v (SAQ) < 

y±Y^ v (J Ml) v (u 10) < ̂  v (n 10) IK 

> £1/7/ v (CSV) v ( s ! H) K^^Y^] v ( 6 J V) 

v (s A -|) </$ fi v (A I 0) C\/> v (J A 1) 

v (e IV) v (9 I I) <<- >• A > v (n 9 ~|) <<s >• v ( 

I e A) < fi.V v (u s v) K&^rYd. v (J 9 s) < fi 3- v£Qj?i|lA 

\£1"m >Z0i^:piin [8900] 

Ml ¥±4 vi^ 

spri^Si^rs^Sfl^^^Gos A0??:IW| 

II.H ^ya\i3:i^@i@ V?I^.H ri • £ir^ rn • • £-z \<?# 

v--/£ 

na V^^O)^IIAA 
0£$i^2<2:4qhH 

ZK30.H^y v(i °<2: 

(fit# £ if*) <,^ivo3 d-9piwv->iu!y 

\£m$ v?in^f^4q>.H v--/£ 
0<2r$a^2<2My 

(Mftt/irt) §i$!0 3 d E A o |\j lAijJi— (IJI)SAO 

- H 'J- n ̂ 09 n ̂  9 <3? 21 ̂ ff^ll ̂ ^0*^0 ° <2: $ a#:? 2 ££1 f| 3 

H (a diAiH) lMlir^.£- *- s-ir^^<^a.H q 

-17) -17 v (VdlAIH) ^-17 V?1¥0^ V 

in ri^c-^Gor v> n21^0)^11/ 
^<^nvo3d-ou i oiv v-y? °?sa>9^?\is?i (W\\OM 

Z')Z^H)IZ\MZdVIL3d LP 9X>%Lt>m\QZ OAV 
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moc) g, t — )[/ (Boc) g, ^y^/JUg, T 'J 

JUg, g, T-tzTJlsS^Os 

M7L&Fm o cg£a#A~t£*l£iC& 9 -y)Ut \s~)\s*^-)\s-

N -7,^y-$ i?)l/t}—7$%— K K 'J 0 A^rJPx.TJSJj&^r^T^ 

d^JCcfcy^A-e^-So J5^&0~5 0°C, $?£ L< $<]1~50t 

[0060] S^;m^Ilg-e«Il L fc T $ 7II£ L T , mi5© t> © t>"T £ CI £ 
t $ £> o #U A. Fmo c-Se r-OH, Fmo c-As n-OH, Fm 

0 c-Va I - OH, Fmoc — Leu — OH, Fmoc — I I e-OH, 

Fmoc — Ala — OH, Fmoc — Tyr — OH, Fmoc—G I y — 0 

H, Fmoc — Lys—OH, Fmoc—Arg—OH, Fmoc — His 

— OH, Fmoc—Asp — OH, Fmoc — G I u — OH, Fmoc—G 

1 n — OH, Fmoc — Th r — OH, Fmoc—Cys—OH, Fmoc 

— Met—OH, Fmoc — Phe—OH, Fmoc — Trp — OH, Fm 

oc — Pro—OH, Boc — Ser—OH, Boc—Asn—OH, Bo 

c-Va I - OH, Boc — Leu—OH, Boc — I I e — OH, Boc 

— Ala — OH, Boc — Tyr—OH, Boc — G I y — OH, Boc — 

Lys—OH, Boc—Arg—OH, Boc — His—OH, Boc—A 

s p — OH, Boc — G I u — OH, Boc—Gin—OH, Boc — Th 

r — OH, Boc—Cys—OH, Boc—Met—OH, Boc — Phe 

-OH, Boc-Trp-OH, B o c - P r o - 0 H £ d t $ 

§ o 

s/c, L/CT7^ jwc^fo-ox, 
/ct)©ih LT, #!] x. , Fmoc—Ala — OH, Fmoc—Arg (Pb 

f) —OH, Fmoc—Asn (T rt) —OH, Fmoc—Asp (Ot 

Bu) —OH, Fmoc—Cys (Acm) —OH, Fmoc—Cys (t 

Bu) -OH, Fmoc—Cys (T r t ) — OH, Fmoc— G I u (0 
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t B u) -OH, Fmoc—Gin (T r t ) — OH, Fmoc—Gly — 

OH, Fmoc — His (T r t ) — OH, Fmoc— I I e — OH, Fm 

oc — Leu—OH, Fmoc — Lys (Boc) —OH, Fmoc—Me 

t — OH, Fmoc — Phe—OH, Fmoc — Pro—OH, Fmoc — 

Ser (t Bu) —OH, Fmoc — Thr (t Bu) —OH, Fmoc — 

Trp (Boc) —OH, Fmoc — Tyr (t Bu) —OH, Fmoc — 

V a I —OH, Boc-Met-OH, Boc-Thz-OH %mfZZt 

o Thzte, CysCfyV'J^Vi ( 

Th i azo I i d i ne—4 — carboxy I i c ac i d) 

o 

^Bo ^7°^ K77^> hi^c 

#p x z> z t tf-c $ z> s L 
[0061] tztzs K077$71113^0tc, 'j 

±IE0S^m^IlS-e«IlL/c77$ 

;M<Dttt>viz, s^m^flS-e^flL/c'j yti-tkimt&ztXs Sft 

LiMuMtc, 'J ytj-zmxt&zttf-ez&o 

[0062] 7X118^LT, 0lJa.tf1-* 

iy^\y>XJIy^-Jly-3-~ hP- 1 , 2, 4 - h'J J7 V-JU (MSNT) 

, P's*$/Jl/*jJl/<Ky>r $ K (DCC) , V< 7 7°P tfJUJjJUtf-Z/'f 

(D i PCD i) ztifx-x*z>0 s/c, 

2-^PP h'J^JU^P'J 

> (Dl PEA) , K 'J x^JUT7 $ >, 2, 4, 6-P'J^>^ 

tu#i ttMSPtcMLT, qk%h\ ®^1~1 Ottm^ 

$?£ L< 2~5fiM^"efe^)o 

[0063] 0!la.l£, 
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fc&mfeMtLT&s F (DMF) , 2-7°P^ 

y-Jk 7^ 

tisTtes mXlSis *^)l<X)l<7is*is K (DMSO) , DMF, *J<?UUt 

jr^zmf&zttf-ezzo xx^;MbJ5J^tiO~5 o°c, 

#]1 O^~3O0#P^Mj^ 5^~2 4 0tP^Mjt*T9 0fr 

[0064] S/c, d®0|gffi±0^J5J^a)7KIIS;&s 

LT^t v fcfy?t~£> ££=&$?£ IA\> 

[0065] j^;M£«iig©, MXtfJ&g-CftkSfzztiz^vfjizttf-C$ 

£o Mi: LTteu mtr^ 'J y X ifU$ £ 

0 torn, m&<Dft&.T-C?j 9 0 Sf SLl\ )#££ ̂  L T ^ 0!J xtfDMS 
oN DMFN ** s-jumz&tf&zttf'ez&o 

[0066] M%&7s^m^ns-eT7$ Jti/cftm®7$ y 

iffc £ IA\> 

[0067] ;£1^b$iJ£ LT&, *>**>? P^^>JU;b $ K (DCC) 

, 1 —x-^JU— 3 — (3-y^Jl/j7^ J 7°P tfJU) ^j;i/d\$/-f $ K • iHI£ 

(WSC/HC I) , VD JL-MsXirs^) )V7V K (DP PA) , 

-;k>W$yy-;i/ (CD I) , i/if Jk>7y^X/1s^- K (D E PC) 

, ^<>x/ K 'J 7 V—Jl/- 1 K 'J X fcfP 'J yV/1-NX/lN-^A ( 

D I PC I ) , ^>x/ K 'J T7'/—JU- 1 -^JU:*^>- h'JXtfP'J^V* 

X/1N — ^7 A^^Ht7>/U^P/lNX7 x— K (PyBOP), 1-kh'P^ 

>X/K 'J 7 7—Jl/ (HOB t) , L h*P^>7^$/>'f$ K (HOS u) , 

y p< T7 $ J tf 'J y > (DMAP) , 1 - t KP+^-7- > V K 

'J 7 V~)\y (HOAt) , tKP + i/7^M$ K (HOPht) , ^ ^ 

7J^P7iy-^ (Pfp-OH), 2- (1 H-^>V'h'J 7V-)\y-

1 —r^U) -1, 1, 3, 3-T- — ̂  Ix^-y-y )\stu*7, 



¥ CD * ^ xn w% \\mm%com- * -i • A % 21 tr^ 3 si 

0(#W0);?^/ir>6iii-^>/ '*ir>c.*r=<*££. '^ir>CiCMi \H 
\s \s ^^^Goasiff¥in^ri 

»i§i ^> 

±JL^CD 

K^Mil^ic T -1 ¥^£ T21 0 D$^ 21 \cf <%%2-&^-2<Z4-

m^^t2m^^}CDm^mm2)CfCD^iT ^PH^^^.H^V [11001 
°<g. 

(d H) HgX^3£ v (vdi) mm^^fcr,^ v ( 
L : L) ttv-s^zcnzvcfi*) v?m$ v¥ian^?ll 0 

on $^G)§4Sf>ii?):i?^H!r^EH «.<*1) 10$ [0£00] 
o£ $ a# 2if*eu :? 21 

T v?iMW^co 17 3 s 1 ?i > n 
v^fg^#fl 0 e ~ 0 L ^ va^^?i > n £i$ va 0 9 ~ 0 ?jgf 3f °<2- $ a# 

vdiAia vo s IAI a.£m$ [6900] 
MW^©^4^¥^9~ L V?0 

n^ris? %w^o L ~ L fj >n vi^o 2~ L vxn&2W$z 
cDMsnuzmzhmwrnr ^tL^mmcomum ^a^arg^i-© [8900] 

(1 q M a) <&d. CH fs<v- e '3 ' 1-t7-^ti;H 3-
£ - • ,H q /j -17 'e v(n±a±) s-n^n^ir^s ̂ v£ = m6ir 

'e ' L 11-ir>-i-ir-/;z n s A<v-o v(n± 
VH) s e 'e ' L ' 
L- (ir>- L -ir-AZ fi H A<W&*L-L) -0 * (niOH) H-T 

.H4 + ̂ -£ V6 UfsiL (\ H,A<v-H L -•• 

0- 9 - (/- ^] - i (niaH) H—TA 

Z9Z£Z.0/ZI0Z<If/I3d IS 9t8m/£I0Z OAV 
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$3$)-C&tU£J:<s ^11, 1#S, ftt) 

$01 ft if lN b tl •?> o 

[0072] UTtis -flKftlC^EStlT 

<, k-k>ai^s, Jt 

KP*°U—>a>;£, S#S©if^tt^bU 3^ 

*?JL\SO hP*°b-:>a S/c, 

ib^ hP*°b — :>a >HC04M^;fr;£N &-g>W^ 'J tfV — Afe-p 'J >11 

fe-SWib 

c«^fr-e$^o ttcs ^n#tcjn^o) 
^;£tC & y, IW0DNA IB^UfrlE L < II3AS tlT ̂ Z>Zt *mmt & Z t 

14ft £ ̂ J* U T £ 31}R 1" tl <fc ^ o 

[0073] £tc, ±£:mz&y^sti*^;^ K^ mmztiT^&ztifft-zis 

Sfi&a.*w^ffe&tu^ *fg0j^teE3ti£$&&a.*:"^fS 

dti^^&IIfr^cil^U itSe^ 'J 

Hfe^B ft if IZ £ 1X 0ft h £ Wi IfflJ^ £ £$±1 [stc(D~tE>s wbftM.-^ 3 i§ tC <£ y 

^7°^ K0lItttb^;&IJp|M1"^>o — $/>&if 

(D$yj^O ft K 'J K > X — 1 00TM& if 0^®;£<|4W#3; tl 

T^TtJ;^0 d(DJ; 9 ̂  UT^f^ti/ctttJti^ WiiS#±)*l4HC#3; 

ti^^f1 KcDfii^i, ^^O0lfi^^tcJ:^TfT9 ZttfX3;Z>0 m*.l£ 

s 77'f-T^-!?P7hy77<- ^^>^^7P7^77^- 7 

?)\s?>m, t&tir, itfiatiR m.& 
£ifo^Z>Zt[Z&y, ^7O^K0^H, Zt-ffvsmxfo&o 

[0074] S/c, 
(Dt> ZtbX^Zo *?<DMtLZtes mm$]^$:[R}± 
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ZZtifUx*. GST^ 0\ Myc^, FLA 

G^?\ (MBP) £>tl£0 

[0075] S/c, ^7°^ h'77^> >a 

^§£M:^>X7M 

T?$£0 7s±«^Af£^It^^ x^-7°P->PCR, 

T7 "tz V 7 'J P C R, D N A *> i^y 7 'J > i n v 

i vo|I|A, 'J ^ — Sy7"yy+f-y7"Jly^MmX (r 

ecursive ensemble mutagenesis)^ focfct/ 

^0 ^ )\/7 (exponential en 

semble mutagenesis) £'atjNfr\ Z. tl b ̂ CI^AE!^ tl&lN 

% oT, pfjM(Dn${\L%:isX'r-I 

yiz^m^^&ztif-Rimxfc&o 
[0076] ttz, ±§E®c£9tC£i^Cc£yfFi^tl/c^7031 K7^P<> 

T, T7^ 7ItiiyilcD'KfifrfcFS 

ZZtifX^&o isx^j y^umtz^ziz, NMm&isX^j 
>£*JUA:P,iU^L K^TiSflU ^7°^ K^£>C y saSiliJII^^-JUS 

^S-9-F I uo reny I met hy I thioether (Fm 

-S R) 

[0077] (&7^P<> h©£*£) 

±IE® ct 9 ti/cHiIttip^7°51 K7 ̂  V*y v t^7°51 K 

±at§J:9^ 2^0^7°51K7^ 

</^y * 

-i=r4 7'tr<t))l>^'(?-i'3 y (NC Ls f#H2 004-51 8621^ 

£#1!) o NCL&% 

^7°^ h'77^ > K A >;&W"r^^7°51 h'77^ 

> K B ^ £Hf-e;Fb£- U ^ 7°^ K 7 ̂  ̂  p<> K B 0 N «Uc 

XTM >®7JU7 t K'>UUS(£>;£^l£*^J; yN ^7°^ KAOC^JiCf^ 
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[0078] Ltctf-o X, ±^t£<£?tC, ^IfltCNC L £ffl^if^tCti, N^ 

i|£tc$fc:a:oTi&g£&£o $J;tti\ C^5MCD^;U 
P y BO Pfc^t/D I P E A^^lNTS'^b^^N MM<D7J^J\^ 

^*-ju£flQ*£d£-e3ij&-r£d£tf-e$3o 7 
=7?*y b^m07$;moaj%m(DiLmm*muz>tcisb. 
tf-Jl/CDgsflPtil 0°C~-8 OoC©^^tCTtT90fr^fS L<, 0°C~-4 
cco^jfefr-p z.ttf£ yjft U\ #tc, ±§E?1:*x7^;Mb©j^tc 
iSV^TWu 7JU^r>)Uf17t-->lU®^t)|'J tc, 

J Ll\ 7 x y —>/U©;^^ptCd; •2>517l"X7v7L-'U'fbS)^AtiN 

<^ j5jfc£&£^£;*t!:5c:£:tfT?$3o z(Dtc£>, ^xx^;uj^4nc 

o 

S/cs ±§E51^"X7vX>'U'fbtiN Yamamoto et a I . , J. 

Am. Chem. Soc. 2008, 130 (2), 501 

- 5 1 OtC|E*o0F m o c B o c &&£tc<fc ^Ttifr? d tlfX^Z 

0 

[0079] N C L tiN U$. L < 'J ^7> Kil^Hil# 

^^^0)/1NO 'J ^7°^ Kili: 1 £ tc J; y *T9O U 

1 U^iila VJxJ&ti, pH6~8^tt5l®^ 

T^frStU £?£ p H©l5Hti6. 5-7. 5-C&£0 d ©IfSMis 

7K'^ S^ct±;e©^tl"eS>oT:fe,d;lNo a yJSJfctiS 

h tC, 1 m £ tc ti 2 iffiJJLtCDftM&fc <£ tf / S /c ti 1 ffi S tc ti 2 aJ^±0M7E 

^rU. B&ft 
LTtdU 51^-;UfcNJ:t//lNX7-r fcat^7iy 

-Jk sO*/)\s*)\st] 7°5>y, TC E P£<i:ZfT)ls*)lsfcX7 1 
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yy~*Jys ®il7R}§ 

iSfcttTFE, H F I PN DMF, TK, t/cti 

7°T- V y £ & t/g^7K;§}S t MS L tc T-tz K ~ S 'J JUfra SftSo ^ -f *f 

—>a >JS0©3lJt&^JttC<£ yiltfif £dii^T"$£fr\ il^t£5~5 5 

°C, 5-4 O'C-etT-5 Z£1fT:%Z>0 mzs I FN-^©7^ 

>f-v a yfclfotts 6 - 8M^7-v>©MTi7Q* ft 3. L < , M£ L 

T, 6M^7z^V^tt\ p H 6. 8-7. 8<Dmffifet. 1-3%^^ 

7xy —jUi: £ffiU£J5JS^tC&l\Til;£FtC;ii;fTf•§><> 

0uAJSj^ii©ia^ cf 7 x - JIJLxT-JH**.iiiiMfom t z> z t 
X\ 7*Y *f—is a VCO-^f — JU3|£:i£B:tC-^f 

x7>7z;Ujb^i±'g)di:^"e$3o d©<£9tc, ^ a >tc J: y £$3 

tltd??- xx^;Mb3t!:£;r £l:\ MtKDfla 

«7K;#tt£ift fcfiM £^f & I £ "-e $ £o 

& fc\ c ©i£fE tc j; y iiiij tc ̂  f x x ̂  Mb 3 i± tc ? t - JUS $ n 

tcm&lCfcJu PUU* 7>X^>XJU*>1£± h U 7A||£S^TS #^tc^ 

* - JUS^ t, iff c. i: Rrtg-eS) 3 o 

[0080] A I a^N^iii; LT#77^> K ^Ixlt L/cii^tCti, ±13® 

^;StCcfcy. N^©A I atfMuMtC, ftfoy tCC y s £Wf £1tilttJO*0 

'J^f1 Kfr§^3ti£o <koT, Cl©J:-p^Ji^tCt±N ft/cltfitt 

WJ^7> K4HC£^-C y|| (Cys) £3!5r;J5JfclC 

cty, A I a tCpf Z tifft% IA\> 

ClCDctd^Cys^rAI a tCM5uf •ST^/ii: UTtiN "y is £l JUMTZS tl K 

U K3I5t;#©;&££®fflf^ZtifX^, HlC7yAJl»ISLl\ 

^ V^UMTE© JxJMs K77^>h^t?TCEPf 

©}#|i£4UC, tBuSH, 2 — p< ;U^] ^ hx^ K 'J 7 A, £ 

7c t±, ywttmut&ZtlZ£ V?T? ZttfVZ&o zriltDlm 

Tt&fcizfemtsnz&MtisTte, TK> (7-tz h-MJJU&if) s 
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mx&s suxijjurfJrisji^juftzy< (TcE p$$) zmifz 
o S/c, ^tctip[}§{bsyT-$s mt LTs 6 

M~8M^7-yv^ttfWSL^o 7*>*2jJUJl7GJ5J&tts pH 

7. 5~p H 8. oommxfi? JSJ^Jtt^ -15~4 
0oC-etT9 ZttfftS IA\ pHfr7. 5 J; U15<&£>£, 
V/^ctf>$f £ L < &V,\ STc, 2~60^^h"T3iIhfr-e$3o 

6 0#^^:Jp7L&t^ tf— 7 lJ £? S L < &lNo 

©^LTti, 7M^>'>( 0. 2 5 M TCEP^m^X, pH7. 

5N 2 0°CN 4H^0^Ttfi^t)!)<'eS5o 

&<I3N ;7'>?^<'UM:rcJxJ^tC;}3l^"T\ JSTU^ tl-i> il i; S L < &lN C y s 

tdu dilate j; £©j;9&^ilg<>: LTt^ A 

Ctnl, TJU=I^Sy?(^JUSs h 'J 7i-iM ̂ JUSs t-^JUg, 

yJUSt> cfc t>\ /S {tLifW.^:3 titcX51 juan&ft]0^iis£ ffl £> C £ *e 

$§o 

& 5 <fc 9 & Jx f £ i £ tf jg; Jfc £ 3 -tt ^ tc tb tc ft £ u ̂ 0 

[0081] S/c, ±§EM7uI*M£>^ A c mg^'e^StlT^aC y s #£>£*§£• 

tCti^ Cys 

l^SIICDIfMtis C y s (D^fliSfrA c mS"Pife5)|p lis TKS 

Jk Mts £./cticti^©;Fb-^;#^^tcfcNi\Ts M£TK£S 

(in. mmm OK s&t^ MIIS (i) 

ii-&tiltiQ7j<^?fe3^tiiSiMs d t1?X%& 

0 «nsfr K <j 7^-ju^^jiySxssmsits 7m o D 

±§EJ5j£Ui, a^0~8 0°C, fttL<^ 5 ~ 6 0 °CN WlZftg. L < ti 

1 O~3 5W90»O J5^0t^ti, ^L<tt ®^5^~2 40# 
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tifXx*Z>o S/c, mhL/^h-Jb (DTT) 

JC <£ y MH L 7c ̂  iSlU ^(0!J A fc£\ itl ̂ A 7 • V K ^ 

77^ - (HPLC) ) 

[0082] ttcs S e r £N^m£: h £§£ft L7ciI£iC&, ±IE© 

^tCcfckK N^ii©Se r©fiiCN U tC C y s 

dCDcfc-p&ii^tCtt, fFi^ti7c$ifItt 

K^tC33^Ts Se (Cys) £ 

N f—*s a >tttCN Se r-\i;m§0 

c y s±©-S HgCD^fMHbJS 

J&U *> T7 > fbJSJfcfc <fc tUCfli < |*| 7*/)\,&tfLKfclZ tf 

-c$£0 

<fc U UtTOCte, ±§E^I*M^ ( 1 ) Cys KtCfc^T 

% C y S0-S HgtC^^JMb^l^JgJ^^-yrTs - S M e g£JFM3( 

y^Mb) iit, (2) (1) (Dnmz£ vmt>ntc<7°?- K±©-SM 
emti/yy{kMt%:Jxifozj£ (i/yyikJxifo) , toKifoofe, mt^y* 
^ K£i»l»ft~RCfc< dttCcfcy, -SMe&Z&JfctpmWZmT-O 

Iit^ttfo &fc\ C0j;9 

0!Ja.tfg|&&IS2 0 0 9/0 1 7 1 5 4 tClES^ tlT lJ N 

[0083] C y s®-S Hg^^JMbJSJ^UCffll^^JMb^J.*: LT^ -SHg 

£-SMeg^^T-$£t®T-fetU^#M£3tlt\ 3-KP< 

^^;i/-4-- hP^>-tz>;uU/1-N*- S#£Ptf£Ci£tf-e$.So 

^^HbSUOtefflMfciu ^^7°^ K(Z^>X7M 

>aSiaStC^LT, 1 ~ 1 0 0 O^wttZo SfS L< ̂  10-10 

0^iAUi\ ^e>tcifs L<ti, 1 5~3 0^ii)Ui\ 

s 0 ~ 5 0 °CN Sft L< £2 0-3 0°CT\ #] 1 0#~ 3 OftF^Jts $?£ 

L<&1 5^~ 1 0tP^MJttT9©tf&l\ 
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L< ti8~9£^-r=&©tf 0!Ja.t£ QM^r-iyym^s 0. 2 5 

M h 'J 3 . 3 m M E D T AJg&tCTHii LfcpH8. 6 (Dffiffi 

[0084] ttcs *>7y<k#\£[sTtes 3kik*/yys 

^TV-fb^JOMsMmtis -SMell^lC^LTs 1~1 OOO^lt 

10~100m L< 15-

3 0%w£tZZ.£tf~et*Zo *>7yikM£<Dfcfc&s 0 — 5 0°CN fc?3;L 

< ti 3 0 - 4 0 °CT\ Jto 3 0 1 0 0 0tP^MJ^ Sf S L < ti 1 2 0#^- 5 

0 0#P^MJt *T l\ 

i£i»ft~raTi\ f#tc, SfSL<«pH2~3 

-etT9o Ittt7K#l»St Jift^tc^ 4ISt 

S/c, J5Jfcti&ft~F 

"trfj ? Z.h 1f$j- S L txo 

mUt LTti, ±IS© p H 2 - 3 mt^ 8 0%fil| 
%%i, 7o%mm%%L, 2%^<j7Jis*nmm/3 9%7iz^-^ij)\s^ 
TK5§$# £ ra tc IN £ d t "C $ £ o 

[0085] &fc\ K^tCT7^ jmt LT^ tl^if^tCti, 

^f^->ii©-SMeSt^ ̂ MtKJfcXm b tl 3 - S M e g £ £ |x gij 

t5C Li\ dcDESlH^ Mz_l£s <S^|g©#AtcJ; ytj-p Z. t1f 

T?$£0 ffllffll^tcte^-c ^Ilg^A^ti/c^^f-V 

-y) hUTti, is7yibjRjfciz&tfzis7yim£KifoLte^ib^-?:& 
tU£#tC^£3tlt\ MXti\ (Met (0) : 

-CH2-CH2-S (=0) -CH3) zmf&zttf-ezz» 
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&fc\ J»!l(OT;£t^ 

;£tcJ; y jggtToutifX 

[0086] ^yyitfxJtmttmLX^^ik&^i^Tt 

T&ZfC'fJ? ZttfVZZo ZtllZAV. -OHg%HTZT$SM&& 

fk'atj\/^-^fK7^#£>tlZ>o 

£>71*17^MiiiL&lt^33tt3ti^ i/7y<bJSJ&t tb$$ LTct 

y £#-c&*it£^if xt*tp'&xfo o Tt ct < s cfc y ^-rnt^ v T7 

> -fbR Itxm b tl tc R It 143 m W (D 1 X =7-) 14P £• tc t Z> c JH7 ± GO - N H 2 

g^7°P K > fb3 <fc 

3^7°^ < *T9 §li»l»ftXti^ 

J&S1f * m ̂  3 Z. t ifX $ £ o 

J&S1f ti^ ^ tC & fc] 0 p H iiM^I XfoZ> «?7- V 

yN K'JX, j^ItTKSl^ h 'J 7 A, bh'7yvtm 

5 0 m M 7_KSHb^ K 'J 0 A?K)mm %mQT&ZtlZtj:'>J1J?Zt tfX $ 

So Z(Dt^, ±^S'^b^0^fflMt^ ^^7°^ KtC^LT, 0. 5 ~ 

I SfSL<tis io~i oo^t, ctysfs 

L < tis 1 5~3 0^1ttSCt^t$So 

ttftTi'Jl'mm&s 0 ~ 5 0 °CN $?£ L< ti2 0-3 0°CT\ l^5^~ 

3 0 $?£ L < ti 5 1 0m J; y $?£ L < ti 5 1 0 

tT9 c: Li^o 

J£ *&;©*! 7 tis P H^TtfSdttCj: yfj-? ZtifX^&0 titzte, t(D 

II P H£^b3-&-ftc, H p Lcmiz£z>mmT.fciz:®z>ztijvimxfo 

*2) o 

[0087] &fc\ T h r ^^7°^ K7^P<> h©N^i LT^K L/cil^tCti, 

CysCDftfoytC, -S HS^tt§ Kbf — > (Thr) (Sfcti 

s mZ-SHmifVX)\s7 J K^^tcj: y^fl^tl/c K bf 

^S;&^7°51 h'77^ > K® N^UMtCaiAfSd ttf-Zt*Zo V\st~y 
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=74?-*/3>mz. ±IEP< 

y, h'77^vhtoh isJr-yWi%W*. K 
t&ztifx^z>0 

[0088] &fc\ ^just^tsisig^y?1 K77^> 
®Af ^>v;u (Bn) 

T7 'J —JUS, x^;us (Et) (Me) y 

7 jL-JU^^JUSs 7it^n, SPS^tcJ; UBS^ 

IA\, cfcymftWicii, e/^uit 
(D^JU/l^^g^ -COOBn, —COOEt, -COOMe, -COO 

CH (Ph) 2N —COOCH2COP hs —COOCH2P h OMe, -CO 

0 C H 2 P h (OMe) 2% — C 0 0 C H 2 P h N 0 2, £fcl£, —COOCH2 

Ph (N02) 2-e£t)$tlZ<l:?tZ&mTZ&&£fi(ti?£L^o Z(D£?IZ 

, *>7ji,m<Dt)ji'7it**>g%'<>isji'g%v&:mtzztiz<t:v> miz^g 

h msiz t s *> Tjumamm^m^irnfr e> ®nm% ® c c t tf-^m £#& 
o ttz, is7M%(D±>)\stf*is&^(DUm&(Dm\&, 
p L c miz <£ & ftm • ttazo 

[0089] Wk±(Dis7)Uimt))Vtt*isg0\%mKfote, Mail#tCJilft]©^;£tC J; 

UtT9 CI b.1f~Z^Z>o y7xZJ^fJ[/i, 711^1/ 

StCd; U^Il^tl/ci>77>'Hl0^>'U^^ri>SCD^ISSCDl^Il:fcs ^t£#lC 

IU^0^)itCd:''JtT9 Itms, JUTtCPR^ 

£ i& &&0kftTXMfiMtZ> ZtlZ&vTfioZttf-eZZo 
J«il©J5J^ ®^0~5 0°C, 0-4 0°C, MtC^f^U< 

it 0 ~ 3 0 °C -etT 9 (D its it, It5^~5 mm 

m&-c$>zo jsj&a&T&fciu v <Dmmz£?T 
4Hn<OT>£ ($J*J£\ ^S^7A^n7h^77-f- (HPLC 
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icfr? c ttf-ez&o 

[0090] ±lE-e^L/c^ 1 

*tt£©7^7*/> u 
s>a litfc 

©T'f^-^a >Ii$: 1 ttf-ZZ&o tSbiZs 7^7* 

Wb.Q>=24f-

N> a ^©110^X7^ XOSSTcI^t. 1 y h£-$<h1"& 

Z.£1f-Q1*Z> o 

t*btZs 7^f y-^a >Ii (iftil&iii'a tctdu >©3M7cIfM^ 

3tClEi6©fl1 lS®7^-^a>tl2lS©7'f^-^a>t?:1 ̂  

y HkTZZtlzAV* W£l$1. 6tei*3±3t!:£C£rf>Wtg'C&£o 
dOD<fctc% 1 tfy Mb-tsc^^y, HPLciiois 

iz&&m^mm(D%mRxfMmik%:mz>z£ti<x3;, t$ ^c&iM£[q] 
±st±2>zttf-e$, Sf^u^o 

[0091] (7*-;UTW yfTM) 

±1 E(OT;£tC <£ y 7°^ K 7 7 > K t ̂  7°^ K 7 ̂  v *y V 

;|0|j|0I^, £T© 

7^-Jl/X'f v^lili, 

•?<Z)^#f£IN}C:£tf-e$£>o 7^-^70^777-^, 

Z£tj:<, $13.1^ yXf>-yXf-f X <?7-Vyt&£ 

pH&6. 0 ~ 9. 0 
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y Hft^tcti, mt£ 30©^#rtc j: y 7 > ?H££fr9*§ 

^•tCti, 1 IHSOli^ 8M^7-yv4tt.NpH8. 0-9. 0 ©}§$ 

^to. 5~60#r^tTl\ 2@@©»#?:2M~4My7-iO?:tt 

pH8. 0~9. 0 6 ~ 2 4 0#[H]fTl\ 3 0@©H|r$; 1 mM~ 

2 0m p H 2 . 0 ~ 4 . 0 ©?&We 6-2 4 0#P^T9 

ZtlfX^Z o 

£/c, 7 > ?H£tCffl^£>7 yfi^v 7 7-tplzm 

ifcMfSctt/M7uMCDtctis It'fbMfcctt/M7uMCD/® 

Jt®tb£, *° 'J ^7°^ KtcttJp LTi^Sted; o T3 d 

mti\ 7 TI" —JUT1 -f 

> y J < •> 7 7 - ̂ tc # £ ti s ̂ ) u 9 "5- x y Wk\bM £ ̂ ) u 9 "5- x y M7uM © tb 
1:1-4:1 ©160F"3£-r£££#$?!; L<, 1 : 1 - 3 : 1 tTZ 

CtAUy^K, f#tC2 : 1 ttZZttftfiLUo 
T7 • HII"e & s *§£• tc tiN ?;u * ̂  > 11-fbM t ?;u * 31 > MTUM©tb £ 

% 4:1-16:1 ©i5Hl*l 11£ Z t tfft£ L < , 6 : 1-10: 1 ©15 
f#tC8 : 1 ttzztmfiLUo 

7 Tl" — JUT1/ > ytu©J^^t-^:/#^l?t"'i)P^tCj^7|S(.^:'fg;;^^tCf CI i; 

T\ ^7JU7 < K^©EHI 7^lJ^-^>a>i?: 

*° 'J ^ 7°^ Kfr* 7 -)19 f yy'LtcZt ti, *° 'J ^ 7°^ K©3tft^3a^: 

ctitcti, n^3ti£>c:£&< 
, yTJU7 -r Kv »j ttyflks tf K — 7°tcf#s^ftJrEft^©^ 

14©im 
[0092] (iP»II) 

ttz, ±IE©^;itcJ:y^^ti3lllI^iP^lJ^7051 Kti, AP»H£ 

JpfMUt^ 7*-JUTr-r >yii©tutctT9 zttm 
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M?Z>Its *>7M$(Dtl>VJUS^Ti£!13 tiTIN& 

IA\, 
6 M~ 1 OM <J)VT-*Jy (Gn) ^tOPH3. 

5~7 0/<«>7 7-}§^^tcaiNTs 4 0°C~6 O°C0;^)t^"es #J 2 4 

~7 201^^9 zttfvzzo iinm&mzij? zt?\ =!>*$%—>s> 
®fcN;eti®fe-g)H i vs HCVN H Bv^®x>^p-7°^7-r>'ux®^;S'fb 

tut, JP«H 
^GH y 9 - ? *ny p fSfezmftt & z tifx 

s/c, 
JP»IIIitCfcNlNTti, Acm 

SUTiSfl LTfc< Zt tftkf-t. L l\ 

[0093] OS14) 

K&, -f >^-7xP>jS;mtLt^5 

o ^B^Iffl»tCfcNlNT, ro^-7iP>^;SttJ tit, SL 

£ -f JUXS14, 9*>'>& < £ t, 1 

~bZb So 

[0094] 0J A UllttJP*° 'J ^ 7°^ K(D-f > * - 7 x • > 0 , ^M!J 1 2 

if £ m ̂ x >ii^f z z t tfx $ & „ 
IS}®^k.^flT 3^Xt<_N ^^<h4^ 

flttJP*0^^ K£j£T&^U <£ y 1MKS d 

tifX^Z O 

[0095] &fc\ K&, 9 

S/c, K&, J; 

y $?£ L < ^ 9 5 %N 9 7 %N 9 8%, 9 9. 0 %N 99. 5 %W±©M 

^^WLTINSO 
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(g) 

( g ) Zs $tfIttJP*° 'J ^7°^ K0^0l0^i|XM-eSiJo tc\mz 1 0 0^^ 

tt /cffi ̂  IN 9 o 4 fc\ MflttJp *° 'J ^ 7°^ KfFii0t©^ilXM t £ y lift 

ft £ lis 7t-JbTO^Ii0ii:i<, H PLCK££>£$$]©#B|I 

K^®0J|XM^IN9O ttc, ^ 

&fc\ K^#^llJ55c^t-rsiI^tCfclNT, 

s $&/£$) *tclj$:fr«>:LT#3;tiS UllttiP *° 'J 17°^ K g ^ 9 

o 

Z(D£ 9 tc, i^MJt^MflttJP*0 'J ^7°^ K£#fr£lJ^^ nnnff 

-e^y, f#tcii^pnp0ii^, 7'>iz>r^if©^tcfeaNTSfS 

S/c, F<Dfflglis HPLC^/ftC^y^J^-rSCt 

ifX $ So H P L C tC J; y ft S«CttJP*° U ^ 7°^ K®MJttis H P 

LCX'J 7®i%^tCi^$l.o 

[0096] rnrnm^) 
wzs *%*mmmirnxv*??- {,x^tz>wM%m 

^tCOlNTlftBEfSo 

-f y 5> -7 j^ny (3 izm&t Z>&B0)fem%tcte^\95lz^®}Xfc&o ±*K® 
iy, -f >^-7xP>/StCtiffl^0^ffl^[]^tlTfcNys Ctl^©fEffltC 
^^"Ts^Eta^-efeSo -f >^-7xp>/3tc^^-rs^Etc 

mx^s W5?H, &<m m«B^©rai^ &jt*nfnfe 
ffi, BMifteSiijfflm CMiffflm ffititt5Ifbtt:£«s CMttlitt 
BW^ tebxfiz. *fg0£©MfIttJp*O|J^7o 

^ L T#W"t SENIUM ±§E^lE£>)£03;tclt^lZ 
M®]XfoZ>0 

ttc, *%*mmKLT^-rsn^ii^ 
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< KO)WefeSo 
[0097] ±iEE^n^ti, mn&mzn&jtmM, J«ak HUM, MI 

iML IISM, mn<nmM 
mf&mmmjzmm u & =& © -e# £„ 

Z.(D£?ti:mM$&f8,W}t LTtis MXIX, mL f^iJs 'ML M 
%Ms lifers ii 7°"tzju^ijs mt mxn, ^JR^IJS aM^Wb 

tlSo 

[0098] K®*^ ^icn 

mn, EiiMtw 
K^ 1 ~90fii%tt^ts©^fsu< 

% 1 ~7 ysfs LI\> 

[0099] *fgB£©MfIttJP*°ll^7> K £#$]/£#£ LT#W-rSE^II^^ 

s/c, *fgB£0«mp*O|J 
^7°^ KK£ 

uttdi^e^su 3 e>tca&s 1 J^±C» 

, n&s 1 uT#^-rs 

t±Z>Zt(DT:-x*Z)'£(DWlO)J$fit LT&, ©££^ftiZt^lStl 

s isft^ £ W s c t tf-e $ s o 
[0100] ^mRizm&mmmL-ai^c*&&<, &mmm 

m, tm 
So mL ASIJS mt i^Js ?LSJs ipiisyaj;t/±) 7otjusy©±i^©^ 

\ S/cti7"K^7^ mm, 
I5£II*U J£I*U sct^-e^so &\(D^iz[t 
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% A^J CD *§£• IZ £ tz IZfem 12> o 

[0101] ttsu. ^EcD^jt, ^e© 
<fc <, 00*.^ ftttl k g iZM 

'J ^7°^ Ktf 0. 001~9nmo I, gJKttO. 0 1-

0. 2 n m o I t&£&-$s£TZ Z t^V^S0 

[0102] m$k. 0#©^^ ^©fMJts =t 

©^©£#tCjfci;T®i:j^fl-r*U£J:<, 30/10, 2 0/10 

, 10/10. is &VMI£©'>&^£-£II] 

m (mtf, i0/3i, ^®/RteE) t®jRL9s0 ^u<it ±tm 
^ ®J^T/I s-e&£„ 

[0103] KtcttiQ3ti/c«c&s 

o s/c, *fgB£©-!i*mc;Bv,NT, 

K {£.tzteM* y^0%) £LTffi&LTfe&T&MjtZHTZo Sf^T, 

F&£%}]$%•£ 

^"TSo 

Ztif vSm-Z'foVs FnUO^feLtc, 

ft$L£T&s -f y$- v^uy $ [zm&t 

i&t£o 

[0105] &fc\ 

£7c> r#frj 

IBSIiStlfc^S (Ms Xx>>7\ 
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mm* 
[0106] d zizm ̂  btlZ>T^X(bm% 

2><Dt ii;lS?:tt5o 
T IN & IN H ̂  Iffl* £ J; tfUfl Si&lf ^ fc tt § ER* £ M^-ft &SGfc £ 

iI*Ht3tu Sfctdu iiJttcMit 
ft &SGfc tc £ IN x $?|R £ ti £> ^ $ T? ti & IN0 

[0107] 

-e&£i§£\ i^0^;&0^5stct"&fcibiZs 

S o 

f§—0, f§~ (Dtz E(DfflgMfi* Z> tcit>tCffl IN P, tl%>h\ 

H tl b CDHf^ti tl b CD ffllgtc J; o T MfeiS tl-S^ $ T?t± &IN - £ #SUS;* 

tl£>o Ctl£©ffls£t£—"3 CD If ̂  £ till CO if ̂  tlx %\\TZ>tclsb(D Steffi IN P,tl 

0U*f& n-©^!t£fit=cD^!ttiEU iwiatc, 
^Utim-owmtmtztti, *fg0£©I5H£M"t%z.£tSi< -%&-?$> 
S o 

[0108] J^-RCfcaN-r, *3P££% ^WiJ^#0SLTJ:1'JH¥lffltC^0^-r§o LfrL 
Kifbs ^0^tilN5tN54MitCj: Vm^UktZZ tifXx*. CCtClEic 

3 tl £ il^ij tc fig£ 3 tl 3 =fc 01 L T$?fR3 tiT ti & e> 4 IN0 

[0109] TIEO)^MJtCfcNlNXtiN -f >^-7xP>j307$ 7 ItlB^ll tC £ £ 1 

- 1 6 Gm<DT^ SMZs 1 ft- 6 7{SL£X07< 7 @££^§ "T 7°^ K7 

=yV* > K A, 6 8ft- 8 8feST©7$ 7K7^?/ 

> h B N 8 9fi- 1 6 6{u^"T:'®77$yit^:;^'t"'i)^7051K7;7^^>KC 

03^077^ > htC#ttT§!list~££&£0!l*Ft~£>o 

J^JUftfttCti, : 

(I) TIEiC (d) -e^^tl^.^^ K77^> K A, TIEiS (e) X 
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h'77^> K BN TIEit (f) 

^7°^ K77^ VhC^St^Ilo 

[<ft32] 

31 f 
17) 

[<ft33] 

(d) 

[<ft34] 

(e) 

141 f 
v\\\\\\\\\\\\\wS: 

*2 

^\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\^^^ 
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(f ) 

(II) 

itt77^>h (B + C) 7^?'p<>h (B + C) (DNMm(D 

3-TVw>m<D*/7>T4>z*/XT'(>tz&&t2>j:m. (HMmm 0 

(I I I) 77^>KAi77^>h (B + C) 

(A + B + C) (IH2#B§) ^ 

(IV) -?=?V*y\* (A + B + C) ?>(?-*/z >lzm^tz*> 

&fc\ #77^ > 7<^-ya>iai)ilSt:tffltSC 

±1E3& (I I) K 

7=?V* y K Btt% a giJJxJ^ 

HWSfcisii:, N^HPJJ©/XTM $/'VlC LT^So 

_hIE77^^ > S > KCcDN^imroT7^ yitti, -f 

-7xa>|3i:fcHtS6 8&&<££>'8 9|u®77->t^So LAN 

, f—i/ a yiZi/Ts^r^ yifWfciSti&tzlsb, 

y s Bfc^t/7 =?v* y hc©N^ji©7$yst^, 75->©ft 
t3mz*/7>T4y£ LT^JSU ymz, 7^-y^t.MjtL 
tZo 

S/cs Wz-tt, 77^>h (A+B) ttiN 77^ 

P<> h A t77^ > h B ML/ct(D^Txto 

[0110] ^JMJ1 K77^>h © n'J® 

(1-1. ^^fK77^>M-SPh©M) 

i n o-PEGAU^> (tJlsfttW (10 0 

Atmo I) £AtU (DCM) N DM FL/c^ 

DM F-e+^tCl^l^i±/co 4-t KP^r/y 3~)i>-3 -* h^>7iM 

vl§It (HMPB) (0. 25mmol), TBTU (0. 25mmol) 
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'J > (0. 25mmo I) ^DMF (2ml) 

SttrTa^AKAtU ^-e4 0|^Ji^L/co ^DMFSt){DCM-e + 

SMcat&U HMPB-PEGAL/^'y^f, LTffl^/c 

o 

Fmoc — Phe (0. 50mmo I) , MSNT (0. 50mmol) 

7k.Xf N — $ *?sJ—)\/ (0. 3 7 5 mmo I) ^DCM (2ml) iZ 

2 5°CX4mmmW[.tc0 

[0111] im DMF£ffllNT&)#L/c„ FmocM20%if 

/<'Ji/'>/DMF;M (2ml) 1 5 LJ»!1 L/c0 DM 

F-e^m Jli^T7 

Fmo cgT-^yg^iiL/c^yit^N-^JUtfP 'J K> (NM 

P) (1ml) 0. 4 5 M HCTU • HOBT/NMP (0 

. 4mmo I) Xfc{£l>Zs g^ln" t) "y AtCjQ;^ Wi^T 0. 9M 

D I P E A/NMP (0. 8 mm o I ) tl =? AKflDAfco ^ 

T-2 il^DCMM'DMF^fflLNTMU Fmoc 

g£ 2 0 % bf^ 'J $/* >/ DMFM (2m I ) 5 LJ« 

IlL/co C©i#^lUIL, F m o c gfi<t t/'B o c gtffil L/c7 $ 7 

II (0. 5mmo I) L T7 $ 7 It^Jli^ls'n £ ittc0 

[0112] F m o c gfectt/B o c gT"fSfl! L/cT7^ J I£t LT, Fmoc —Phe 

, Fmoc— I le, Fmoc—Asn (Trt), Fmoc—Gin (T 

r t ) , Fmoc — Leu, Fmoc—Met, Fmoc— G I u (OtB 

u), Fmoc — Tyr (t Bu) , Fmoc— I le, Fmoc — Leu 

— Thr (YMe, MePro), Fmoc—Ala, Fmoc—Ala, 

Fmoc—Asp (OtBu) , Fmoc—G I u (OtBu) , Fmoc 

— Lys (Boc), Fmoc—Gin (Trt), Fmoc — Phe, F 

moc—Gin (Trt), Fmoc—Gin (Trt), Fmoc — Le 

u, Fmoc—Gin (Trt), Fmoc — Lys (Boc), Fmoc 
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- I I e , F m o c — G I u (0 t B u ) , F m o c — G I u (0 t B u) 

, F m o c — P r o , F m o c — I I e , F m o c — A s P (0 t B u ), 

F m o c - P h e, F m o c — A s n (T r t) 9 F m o C — Met 9 F m 

o c — A r g (Pbf) 9 F m o c — A s p (0 t B u ) 9 F m o c — L y 

s (B o c ) 9 F m o c — L e u , F m o c -C y s (A C m) , F m o c 

-T y r (t B u) , F m o c — G I u (0 t B u ) 9 F m o c - L e U , 

F m o c -A r g (Pbf) 9 F m o c — G I y 9 F m o c -A s n (T r 

t ) , F m o c - L e u 9 F m o c — G I n (T r t) 9 F m o c — T r p 

(B o c ) , F m o c — L e u 9 F m o c — L e u 9 F m o c — L y s (B 

o c) 9 F m o c — G I n (T r t) 9 F m o c — c y s (A c m) 9 F m 

o c — G I n (T r t) 9 F m o c — P h e , F m o c — A s n (T r t) 

, F m o c — S e r (t B u ) — S e r (YM e 9 M e P r o ) , F m o c 

-A r 9 (Pbf) , F m o c — G I n (T r t ) 9 F m o c — L e u , F 

m o c — P h e , F m o c — G I y, F m o c — L e u 9 F m o c — L e u 

, F m o c — A s n (T r t) 9 F m o c — T y r (t B u ) , F m o c — 

Ser (t Bu) , B o c - M e t tt/c0 ^ 

COln^N tC Phe— I le—Asn (Trt)—Gin (Trt) 

— Leu—Met—Glu (OtBu) —Tyr (t Bu) — I le — Th 

r (YMe, MePro) —Leu—Ala — Ala — Asp (OtBu) 

— G I u (OtBu) —Lys (Boc) — G I n (T rt) —Phe—G 

I n (T rt) — G I n (T rt) — Leu— G I n (T rt) —Lys ( 

Boc) - I le-GI u (OtBu) -G I u (OtBu) - Pro-I 

le—Asp (OtBu) —Phe—Asn (Trt) —Met—Arg ( 

Pbf) —Asp (OtBu) —Lys (Boc) —Leu—Cys (Ac 

m) —Tyr (t Bu) — G I u (OtBu) —Leu—Arg (Pbf) 

— G I y — Asn (T rt) — Leu— G I n (T rt) —T rp (Boc 

) —Leu — Leu — Lys (Boc) — G I n (T rt) —Cys (Ac 

m) — G I n (T rt) —Phe—Asn (T rt) —Ser (YMe, M 
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ePro) -Ser (t B u) -Arg (Pbf) -G I n (Trt) -L 

eu — Phe — G I y — Leu — Leu — Asn (Trt)—Tyr (t B 

u) -Ser (t B u) -Met-BocNH067K ( 1 ) ( 

[0113] ±IETl#^tl/c^7°51 K (1) ^DCMM'DMF^ilNTML/cIl 

h 'J 7 • X ̂  y —JU t Ml® ;Fb"n (1:1) 

jtjp1 8 % z t ^t^7°^ K 11 zw y m utc 

o %btitc 

a>i£}fisu y^ym^mmmmisntc^y0^ K (D (@S»^3) 
: P h e — I le—Asn (Trt) —Gin (Trt) —Leu—Met 

— G I u (OtBu) -Tyr (tBu) - I le-Thr (YMe, Me 

Pro) —Leu—Ala — Ala — Asp (OtBu) —Glu (OtB 

u) —Lys (Boc) — G I n (T rt) — Phe— G I n (T rt) — 

Gin (Trt) —Leu—Gin (Trt) —Lys (Boc) — I le 

— Glu (OtBu) —Glu (OtBu) —Pro— I le—Asp (0 

tBu) —Phe—Asn (T rt) —Met—Arg (Pbf) —Asp 

(OtBu) —Lys (Boc) —Leu—Cys (Acm) —Tyr (t 

Bu) — G I u (OtBu) —Leu—Arg (Pbf) — G I y — Asn 

(T rt) —Leu—G I n (T rt) —T rp (Boc) —Leu — Le 

u — Lys (Boc) — G I n (T rt) —Cys (Acm) — G I n (T 

rt) —Phe—Asn (Trt) —Ser (YMe, MePro) —Se 

r (tBu) -Arg (Pbf) -G I n (Trt) -Leu-Phe-G 

I y — Leu — Leu—Asn (Trt) —Tyr (tBu) —Ser (t 

Bu) —Met—BocNH £%tca 

[0114] 6 7$|S©77$yit£WL, (1 ) 1 

0 0 At mo D M F (3. OmL) 

^tc'fe, mmmHIT, -1 5°C~-2 0°Ctc;£i;PL/co z.<o^<oiz^y 
x. J —)[/ (3 0 8 jit I , 3. Ommol) Xtc'i^ PyBOP (260 
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. Omg, 0. 5 0mmo I) , D I PEA (8 5. 0 /x I , 0. 

5 m m o I) £jbna.fc0 -1 5 °C 2 0 "ClCfe^T 2 mmMW K 

(0. ImL) %1}U7Ls 

s^;m^MJ±T-e;iisL/co mbtitzmfe* K 'J yjujamm •• * = 
TIPS (=95:2. 5:2. 5) £jbDa.^-Cm# Lfc0 2 H 

Jt, (15 0ml) 

zt-eBKitT&U? h'^iX 
£©?#£*lfcglz6£H PLC [^7A:SH 

ISEIDO proteonavi (C4, 5 |xm) , 020x250m 

m , : 7 . OmL/mi n, A $ : 0 . 1 % T F A 7K, B $ : 

0. 0 9%T F A/ 1 0%7K/9 0%A N ^7^l>h A:B=55: 

45^5 5 : 4 5 (5 #) ̂25 : 75 (3 5^) -» 5 : 95 (3 6^) , 

isocratic elution for 5m i n and the 

n liner gradient] L, 7 i-iHT, 

TiRS)§^^K77^>hA-SPh (1) (BB?!I#^4) :H2N 

— Met— S e r — Ty r—Asn — Leu — Leu—G I y — Phe — L 

e u — G I n—Arg—Se r — S e r—Asn — Phe—G I n — Cys 

(Acm) — G I n — Lys — Leu — Leu—T r p-G I n — Leu — 

Asn—G I y — Arg — Leu—Glu—Tyr—Cys (Acm) —L 

eu — Lys—Asp — Arg—Met—Asn — Phe—Asp— I I e 

— Pro— G I u-G I u — I I e — Lys— G I n — Leu— G I n — G 

I n-Phe-G I n — Lys— G I u — Asp — A I a — A I a — Leu 

— Th r— I I e — Ty r — G I u — Met — Leu — G I n — Asn— I 

I e-Phe-SPh £?#fc0 

ESI—MS: Calcd for C378H581N970106S6: [M 

+ 4 H ] 4 + 2 0 9 4. 16, [M+5H] 5+ 1 6 7 5. 5 3, [M+6 

H] 6+ 13 9 6. 4 4, found. 2 0 94. 0 6, 16 7 5. 4 3 

, 13 9 6. 17 
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[0115] (1-2. K77^v K B-S P h0^j5c) 

i n o - P EGAl/i/> ()\s 0 *t§!0 (10 0 

At mo I) (DCM) N DM F-e+^tC}$t}#L/c^ 

DM F-e+^tCS^l^tt/co 4-t h^>7iM 

:>!§!£ (HMPB) (0. 25mmo I) , TBTU (0. 25mmol) 

RXfN 'J > (0. 2 5 m m o I ) £ DM F (2ml) 

^-e40|^Ji^L/co ^DMFMDCM-e + 

SMCSSfc&U HMPB-PEGAky>^ LTffl^/c 

o 

Fmoc — Leu (0. 50mmo I) , MSNT (0. 50mmol) 

Jk.Zf N — ^ $ *? SJ — )\y (0. 375mmo I) ^DCM (2ml) iZ 

2 5oC-e4 0|P^#L/c„ 

[0116] « ffi^DCM, DMF£ffllNT&)#L/c„ FmocM20%if 

/<'Ji/'>/DMF;M (2ml) 1 5 LJ»!1 Ltc0 DM 

F-e^m m:X7 
$ -tttzo 

Fmo cS"e77$yS;&^IlL/c77$yil^N-p<51>'UL0P 'J K> (NM 

P) (1ml) 0. 4 5 M HCTU • HOBT/NMP (0 

. 4mmo I) Xfc{£l>Zs g^ln" t) "y AtCjQ;^ Wi^T 0. 9M 

D I P E A/NMP (0. 8 mm o I ) tl =? AKflDAfco ^ 

T-2 OftmmWLtclk, il^DCMM'DMF^fflLNTMU Fmoc 

g£ 2 0 % 'J Vy/ DMFM (2m I ) 5 U&U 

IlL/co C©i#?:lUILv F m o c STiSII L/cT7^ y II (0. 5 mm 

0 i) LT7^ yit^jii;^is^^-&/co 

[0117] Fmoc ST"fSf!l L/cT7 $ J Fmoc — Leu, Fmoc — Leu 

, Fmoc—Asn (Trt), Fmoc—Glu (OtBu), Fmoc 

— V a I , Fmoc— I le, Fmoc — Thr (tBu), Fmoc—G 

1 u (OtBu) Leu — Leu—Asn (Tr 
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t) -Glu (OtBu) — V a I — I le-Thr (tBu) -Glu ( 

OtBu) FZmtzo KtCttLT, Fmo 

cS^2 0%L°^'J ̂ >/DM F;#>S (2ml) 1 5^MHLJ& 

«nu DMFtim 
(g) (54 7. 8mg, 2 0 0/imo I) ^DEPBT (59 

. 9mg, 2 00|U,mo I) ^DMF/DMSO (1 : 1 ^n" 3. 3 

3 m I ) Dl PEA (52. 3/xl 

, 3 00|xmoL) 1 8 0|^Ji^L/co D M F £ D C M £ 

•§> ts Leu — Leu—Asn (T rt) — G I u (Ot 

Bu) — V a I — I le-Thr (tBu) -Glu (OtBu) -Asn 

(dibenzyl—disialool igosaccharide) — 

FmocNH®9 7°^ K (13^0#^ 5 ) ?# ^ tl tza 

[<fb35] 

HO HO 

(g) 

[0118] ±IETl#^tl/c®ffi^±a)9aSIIII 

^7°^ K0^;M£«ilS£2 0%kf^'jy>/DMF^ (2m I) 

xmumLtc<k, jii;^:p$yi££i5i^-&/co 

F m o c S'TrT7^ y Ltz7 < J H 0 B t (6 7. 6mg, 0 

. 50mmo I) , DIPCI (73. 1|xl, 0. 475mmol)£D 

MF (6. 3m I) IZfeMZtts 1 5 
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AIZ Atl/Co 1 L Fmoci42 0%^'Ji;>/D 

MFM (2mi) ttm^x2 
Ls T7 $ 7 ^ tt/co FmociJ5J:tfBoci1?riL/c7$ 

7 It £: L T, Fmoc — Trp (Boc), Fmoc—Gly, Fmoc — 

Thr (tBu), Fmoc — Ser (tBu) —Ser (YMe, MeP 

ro), Fmoc — Ser (tBu), Fmoc—Asp (OtBu), F 

moc—Gin (Trt), Fmoc—Arg (Pbf), Fmoc — Ph 

e, Fmoc— I le, Boc — L—thiazol idine—4 — ca 

rboxylic acid t*7t0 

N tC Leu — Leu—Asn (T rt) — G I u (OtBu) —V 

a I — I le — Thr (tBu) —Glu (OtBu) —Asn (dibe 

nzyl—disialool i gosaccha r i de) -Trp (B 

oc) —Gly — Thr (tBu) —Ser (YMe, MePro) —Se 

r (tBu) —Ser (tBu) —Asp (OtBu) —Gin (Trt) 

-Arg (Pbf) - Phe-I I e-T h z-Bo c N02 1 

K77^> K (2) (i3^y#^6) £?#&„ 

[0119] DCMM'DMF^ilNTML/cIl K 'J 7)\s^nJL$ J —)l 

o = n 1setp^^-e 
mfttzzt-Cs K77^> w 
VmLtzmmtiZi§LTP&3\ %btitc$m 
zmn&u 77$yililJII^fl^tl/c2 1 K (2) (I3^y 
S"^- 7 ) : Leu — Leu—Asn (Trt)—Glu (OtBu)—Va 

I — I le — Thr (tBu) —Glu (OtBu) —Asn (diben 

zyl—disialool i gosaccha r i de) -Trp (Bo 

c) —Gly — Thr (tBu) —Ser (YMe, MePro) —Ser 

(tBu) —Ser (tBu) —Asp (OtBu) — G I n (T rt) — 

Arg (Pbf) —Phe— I le — Thz — BocN *k%tc0 

[0120] 2 1 K 
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(2) 01 OO^mo I ^X=l tC# Ls DMF ( 

3. OmL) -1 5°c 20°C^£PL 

tc o ZCD&CDlZ^jfyjiJ —)[/ (3 0 8 jot I , 3. Ommol) £ JQ A.7c?j| 

N PyBOP (260. Omg, 0. 5 0mmo I) , DIPEA 

(8 5. 0 At I , 0. 5 mm o I ) - 1 5°C~-2 0°CtCfelNT 

2mmmnLtcfe, (O. imD &nz^iz 
iifco m&izm?fc^ Rit)mt^mi±Tr')B^Ltc0 mztitcmmzb 

PMI : 7K : T I P S (= 9 5 : 2. 5:2. 5) £2jn*.^-C4f 

WLtco (1 5 0m I 

zvmbntcmmz 
HPLC [^7A : SH I SE I DO proteonavi (04, 5 /J, 

m)N 02Ox25Omm% aft® : 7. OmL/m i n, /#H/S A : 0 

. 1%TFA7K B$:0. 0 9%T F A/ 1 0%TK/9 0%A NN V=?*J 

X>K A : B = 6 5 : 3 5^5 2 : 4 8 (26^)^5:95 (2 8^) 

s I iner gradient] Ttll^ Ls 7 i-iUXj 

K77^> K B-S P h (2) (BB?!I# 

^§- 8) : H N — T h z — I le — Phe—Arg—Gin—Asp — Ser 

— Se r — S e r — Th r-G I y — T r p — Asn (d i benzy I — 

disialool igosaccharide)—Glu—Thr— I I 

e—Va I — G I u—Asn — Leu — Leu—SPh ̂ %tc0 

ESI—MS: Calcd for C2o9H3i4N340g6S2: [M + 

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

d. 1635. 04, 1226. 51 

[0121] (1-3. h'77^> h B-S P h©M) 

i n o - P EGAl/i/> ()\s0*t§!0 (10 0 

At mo I) (DCM) N D M F Ltc^ 

DM F-e+^tCS^l^tt/co 4 — L KP**>*fMl/-3 - * h^>7iy + 
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i/Wfc (HMPB) (0. 25mmo I) , TBTU (0. 25mmo I) 

RXfN 'J > (0. 2 5 m m o I ) £ DM F (2ml) 

SttrTa^AKAtU ^-e40|^Ji^L/co ^DMFSt){DCM-e + 

SMCSSfc&U HMPB-PEGAL/^'y^f, SIlMCSfii LTffll^/c 

o 

Fmoc — Leu (0. 50mmo I) , MSNT (0. 50mmol) 

7k.Xf N — $ *?sJ—)\/ (0. 375mmo I) ^DCM (2ml) iZ 

2 5°C-e4 0|^Ji^L/c„ 

[0122] im DMF£ffllNT&)#L/c„ FmocM20%if 

/<'Ji/'>/DMF;M (2ml) 1 5 LJ»H L/c0 DM 

F-e^m m:X7 

Fmo cS"e77$yS;&^IlL/c77$yil^N-p<51>'UL0P 'J K> (NM 

P) (1ml) 0. 4 5 M HCTU • HOBT/NMP (0 

. 4mmo I) Xtc^i,Zs g^ln" t) "y AtCjPx, Wi^T 0. 9M 

D I P E A/NMP (0. 8 mm o I ) tl =? AKflDAfco ^ 

T?2 il^DCMM'DMF^fflLNTMU Fmoc 

g£ 2 0 % 'J $/* >/ DMFM (2m I ) 5 U&U 

IlL/co C©i#?:lUILv F m o c STiSII L/cT7^ y II (0. 5 mm 

o i) LT7^ 

[0123] Fmoc ST"fSIl L/c T7 $ 7 !££: LT\ Fmoc — Leu, Fmoc — L 

eu, Fmoc—Asn (Trt), Fmoc—Glu (OtBu), Fm 

oc-Va I, Fmoc— I le, Fmoc — Thr (tBu), Fmoc 

-GIU (otBu) *Mfcm^-cmfefflm±iz&ifeLtzo ^©^m, mm 
_h tC Leu — Leu—Asn (Trt) —Glu (OtBu) — V a I 

-I le-Thr (tBu) -Glu (OtBu) (D8B&(D^y°^ K7^ 

<7*y K (IB^lJS-§-9) %mtco C©8il©^^f K77^> KtCttL 

T, Fmoci^20%^lJ^>/DMF(1ml) 5^ 



WO 2013/047846 79 PCT/JP2012/075262 

PeWiLrenu DMFtim 
(h) (547. 8mg, 200/imo I) ^DEPBT 

(59. 9mg, 2 00|U,mo I) ^DMF/DMSO (1 : 1 

3. 3 3ml) t!\ tl =?AtCAtU D I PEA (52. 

3 /A I , 3 0 0 ^m o L) 1 80|^Ji^L/co DMF^D 

CMih •?> Leu — Leu—Asn (T rt) — G I u 

(OtBu) — V a I — I le-Thr (tBu) -Glu (OtBu) -

Asn (As iai oo I i gosaccha ride) — FmocNHCD 

9^8©^^^^ K77^> K (IB^#^1 0) if%btltz0 

[<ft36] 

HO 
- L-v NHAc 

OH HO'—/ HQ^-i I 

HO' 
H-

HO 
HO 
HO-

HO-tAJQ 
io 

HQ 

OH NHAc 

Y° 
" W*-NHAc II 

0 -p o 
•C 

(h) 

[0124] ^©^©^7°^ KfI©#S&, ±IETl#^tl/cg|ffi^±©9aSIIII 

^7°^ K©^;M£«ilS£2 0%kf^'jy>/DMF^ (2m I) 

xmumLtc&s jii^77$yi££isi=r3-&/co F 
m o cST^^ yil^^IlL/cT7^ JW.t H 0 B t (67. 6mg, 0. 5 

0 mm o I ) N DIPCI (73. 1 |x I , 0. 475mmol)£DMF 

(6. 3ml) IZfeMZtts 1 ^ AK 

Atl/Co 1 mmmw L tzfe, F m o c S£ 2 0 % 'J V >/ D M F 
(2m i) ttm^x2 0fimm£u%imLtzo ^©iMiuiu 

7 $ J It£Jli;^is£-3 tt/co Fmoc Sfcctt/B o c STiSIl L tz 7 $ JII 
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ih LT, Fmoc — Trp (Boc), Fmoc—Gly, Fmoc — Th 

r (tBu), Fmoc — Ser (tBu) —Ser (YMe, MePro 

), Fmoc — Ser (tBu), Fmoc—Asp (OtBu), Fmo 

c — Gin (Trt), Fmoc—Arg (Pbf), Fmoc — Phe, 

Fmoc— I le, Boc — L—thiazol idine—4 — carb 

oxy I i c ac i d tt/c0 ^©$n^ 

EUffi^Ss tC Leu — Leu—Asn (T rt) — G I u (OtBu) —Va 

I — I le — Thr (tBu) —Glu (OtBu) —Asn (As iai 

ool igosaccharide) —Trp (Boc) —Gly — Thr 

(tBu) —Ser (YMe, MePro) —Ser (tBu) —Ser ( 

tBu) -Asp (OtBu) — G I n (Trt) -Arg (Pbf) - P 

h e — I I e-Thz-Boc N©2 1 B&(D7 $ J fttzM 

tikmnu? K77^> K (3) (i3^y#^i n £?#&„ 

[0125] DCMM'DMF^ilNTML/cIl K 'J J 

(1:1) 1 

zt-e, (3) w 

tzftyk* 

> h (3) ( 

IB^US^ 12) : Leu — Leu—Asn (Trt) -Glu (OtBu) 

— V a I — I le — Thr (tBu) —Glu (OtBu) —Asn (As 

iai ool igosaccharide)—Trp (Boc)—Gly — 

Thr (tBu) —Ser (YMe, MePro) —Ser (tBu) —S 

er (tBu) —Asp (OtBu) —Gin (Trt) —Arg (Pbf 

) —Phe— I I e — Thz — BocN £?#fc0 

[0126] 2 1 B&(D7$ K77^> h (3 

) ©1 OO^mo I DMF (3. OmL) tC;# 

5°c~-2 0octc;^iPL/co c©*,©^ 

^717 — )\/ (30 8jx I , 3. Ommol) £Jp PyBOP (2 



+aiAioaMd wa^mm vi*Yriv^Xfl-£ 
$§(01 ( I LU 3) d IAI 0 -i£ (I oujujg^ -Q) < f, ̂ "Ifilf^x - N M 

(I o w w g £ -0) n 1 a 1 (| o UJ UJ g 2 ' 0) (a d IAI H) |1§I/ 

yc-z-^+yc^u^ q-17 °^£i^S!ii^+ad IAI a 

vfp.n#^ii^+ad lAia v (IAIoa) vi^Y^ (i oiury 

OOL) (n® Ii£lf )0 V O 3 d - o u j UJ V 21 

mp- L) [Z.2L0] 

26 ' 3 £ 0 L '0 6 ' 0 8 £ L ' P 

u n o j. '^o ' 9 £ 0 L + *[H17 + IAI] '60 " L 8 £ L +e[H£ 

+ IAI] : 2g0802eN892HeiLQ J o j. po I BQ : S IAI — I S3 

°~/M% MdS-nsi-nsn-us 

V— n I O — I B A — 0 I I —J Ml— n I 0— (8p N El|OOBSO 

6 I I O O I B I S V) US\/— dj_|_ — A|0— JL|J_— J©S— J©S 

— j©S — dsv-u I9-6J v-84d-8 I I — z M1 — N H : (£ 

L^Sfi^l) (£) HdS-aH/:^4^^ynTOia^?? 
[ i u © i p e J 6 J © U I 

I V(^8S)S6:S^(^9S)817:SS ^S£ : S9 = 3 : V 

H<x/^£ sNV%0 6/r/o0 l/Vdi%6 0 "0:^a *Vdl 

% L • o : $ v $£$£§£ v u ! w/ n UJ o ' L '• ^^ogsxos 
0 ( UJ r/ g >0) |ABuo©iojd Oai3SIHS:V^££ 

] on d H 3531^1* <=»#*© 2 ^ 

(I Lu0g L) ir^-xir^x/^^n^a^rig^m(0)2 V£(M v 

^Mmz (S -3:9 -3 = 36=) Sdl±:* 

••mmv?p-/c 

(iw 1 -o) ^Sa-Mr^fH v 

3 l^£f:ia0 3-~OoS L- (| o UJ UJ g "o 

' I ^ 0 '38) V3d I a vi\^ (| o UJ UJ 0 3 "0 '6WQ "09 

ZVZ±U)IZ\\)ZdVIL3d 1-8 9t8/.t0/£I0Z OAV 
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ftlZfcfrLs HMPB-PEGAky>^ 

o 

Fmoc—Asn (Trt) (0. 50mmo I) , MSNT (0. 50 

m m o I ) N — $ 9s/—)\y (0. 3 7 5 mmo I ) ̂DCM ( 

2mi) 25°cx4mmmw[.tc 
o 

[0128] im DMF^ffllNT}$t}#L/co FmocM20%if 

/<'Ji/'>/DMF;M (2ml) 1 5 LJ»H Ltc0 DM 

F-e^m m:X7 
$ -tttzo 

[0129] Fmo cS"e77$yS;&^IlL/c77$yil^N-p<51>'UbfPlJ K> (NM 

P) (1ml) 0. 4 5 M HCTU • HOBT/NMP (0 

. 4mmo I) Xtc^i,Zs g^ln" t) "y AtCjPx, Wi^T 0. 9M 

D I P E A/NMP (0. 8 mm o I ) tl =? AKflDAfco ^ 

T?2 OftmmWLtclk, il^DCMM'DMF^fflLNTMU Fmoc 

g£ 2 0 % 'J Vy/ DMFM (2m I ) 5 U&U 

IlL/co C©i#?:lUILv F m o c STiSII L/cT7^ y II (0. 5 mm 

o I) LT7^ F m o clfc^t/B o cgTi£ 

II! L /c T7 $ 71£ £: L T, Fmoc—Asn (Trt), Fmoc—Arg ( 

Pbf), Fmoc — L e u N Fmoc — Tyr (tBu), Fmoc—G 

ly, Fmoc — Thr (tBu), Fmoc — L e u N Fmoc—Arg 

(Pbf), Fmoc—Asn (Trt), Fmoc— I le, Fmoc — 

Phe, Fmoc — Tyr (tBu), Fmoc — Phe, Fmoc—As 

n (Trt), Fmoc—Arg (Pbf), Fmoc — Leu, Fmoc 

— I le, Fmoc—Glu (OtBu), Fmoc— V a I , Fmoc — 

Arg (Pbf), Fmoc— V a I , Fmoc— I le, Fmoc — Th 

r (tBu), Fmoc — Trp (Boc), Fmoc—Ala, Fmoc 

— Cys (Acm), Fmoc — His (Trt), Fmoc — Tyr (t 
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Bu)—Ser (YMe, MePro), Fmoc—Glu (OtBu), 

Fmoc — Lys (Boc), Fmoc—Ala, Fmoc — Lys (Bo 

c), Fmoc — Leu, Fmoc — Tyr (tBu), Fmoc — His 

(Trt), Fmoc — Leu, Fmoc— I le, Fmoc—Arg (P 

bf), Fmoc—Gly, Fmoc — Tyr (tBu), Fmoc — Ty 

r (tBu), Fmoc—Arg (Pbf), Fmoc — Lys (Boc) 

, Fmoc — Leu, Fmoc — His (Trt), Fmoc — Leu, F 

moc — Ser (tBu) —Ser (YMe, MePro), Fmoc—M 

et, Fmoc — Leu, Fmoc — Lys (Boc), Fmoc—Gly 

, Fmoc—Arg (Pbf), Fmoc — Phe — Thr (YMe, Me 

Pro) , Fmoc—Asp (OtBu) , Fmoc-G I u (OtBu) 

, Fmoc — Lys (Boc), Fmoc—Glu (OtBu), Fmoc 

— Leu, Fmoc — Lys (Boc), Fmoc—Glu (OtBu), 

Fmoc—Glu (OtBu), Fmoc — Leu, Fmoc— V a I , F 

moc — Lys (Boc) —Thr (YMe, MePro), Fmoc — L 

eu, Fmoc — His (Trt), Fmoc—Asn (Trt), Fmo 

c — I le, Fmoc—Gin (Trt), Fmoc — His (Trt), 

Fmoc — Tyr (tBu), Fmoc— V a I , Fmoc—Asn (Tr 

t) , Boc-Cys (Trt) 

tC Asn (Trt) —Arg (Pbf) —Leu—Tyr 

(tBu) -Gly-Thr (tBu) -Leu-Arg (Pbf) -As 

n (Trt) — I I e — Phe — Tyr (tBu) —Phe—Asn (Tr 

t) —Arg (Pbf) —Leu— I le—Glu (OtBu) - Va I -

Arg (Pbf) - Va I - I le-Thr (tBu) -Trp (Boc) 

— Ala—Cys (Acm) —His (Trt) —Ser (YMe, MeP 

ro) —Tyr (tBu) — G I u (OtBu) —Lys (Boc) — A I 

a — Lys (Boc) —Leu—Tyr (tBu) —His (Trt) —L 

eu— I le—Arg (Pbf) —Gly — Tyr (tBu) —Tyr (t 
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Bu) —Arg (Pbf) —Lys (Boc) —Leu — His (Trt) 

— Leu—Ser (YMe, MePro) —Ser (tBu) —Met—L 

eu — Lys (Boc) —Gly — Arg (Pbf) —Thr (YMe, M 

ePro) —Phe—Asp (OtBu) — G I u (OtBu) —Lys ( 

Boc) — G I u (OtBu) —Leu — Lys (Boc) — G I u (Ot 

Bu) -Glu (OtBu) —Leu—Va I—Th r (YMe, MePr 

o) —Lys (Boc) —Leu — Hi s (T rt) —Asn (T rt) — 

I le-GIn (Trt) -His (Trt) -Tyr (tBu) -Va I 

-Asn (Trt) -Cys (Trt) - B o c N H©7 K 

(4) (I3^y#^14) zmtzo 

[0130] h'77^> h (4) £ h 'J PMI : 7« : T 

I PS (=9 5 : 2. 5:2. 5) 50tP^I#LT, mm 

^h'77^yh (4) tZWVmLtzo 

(1 50ml) @ 

wtt5^h'77^>h (4) „ 

@m^H P LC-e5SIIL/c^ HPLC 

[A7A : S H I S E I DO proteonavi (C4, 5 /x m) % 

02Ox25Omm% : 7 . OmL/m i n, A >^ : 0. 1 % 

TFA7K B$:0. 0 9 % T F A/ 1 0 %TK/ 9 0 % A N N 

A: B = 65 : 35—*65 : 35 (5^)^30:70 (35^)^5: 

9 5 (4 5 ft) N isocratic elution for 5m i n 

and then I iner gradient] THH* L, @ ^ t. 

h'77^> KC (4) (|B^]#^1 5) : H2N — Cys—Asn 

— Val—Tyr — Hi s-G I n — I le—Asn — Hi s — Leu — L 

ys-Th r—Va I—Leu—G I u-G I u — Lys — Leu—G I u 

— Lys—G I u—Asp — Phe — Th r — Arg— G I y — Lys — L 

eu — Met — Se r — S e r — Leu — H i s — Leu — Lys — Arg 

— Ty r — Ty r — G I y — Arg— I I e — Leu — H i s—Ty r — L 



WO 2013/047846 85 PCT/JP2012/075262 

eu — Lys—A I a — Lys— G I u—Ty r — S e r — H i s — Cys 

(Acm) — A I a — T rp — Th r — I I e—Va I—Arg—Va I — 

Glu— I I e — Leu — Arg — Asn — Phe — Tyr — Phe — I I 

e—Asn—Arg — Leu—Th r — G I y — Ty r — Leu—Arg — 

Asn o 

ESI—MS: Calcd for C441 H 688 N1240114 S3 : [M 

+ 8 H ] 8+ 12 0 6. 8 9, [M+9H] 9+ 1 0 7 2. 9 0, [M+1 

OH] 10+ 9 6 5. 7 1, [M+1 1 H ] 1 1 + 8 04. 9 3, foun 

d. 12 0 6. 8 5, 10 7 2. 8 7, 9 6 5. 5 8, 8 7 7. 9 0, 8 0 

4. 9 0 

[0131] y^yu i FN-£©£•$ 

yisyummZ^tZ)^ I F N — 

tc O 

(2-1. iiii yi/yu7°K77^^> h B £ ̂  7°51 

K7 7^P^ > K C cousin) 

2 1 aS©C^M^5L^7x-;UxX^;Ufr®77/77P||II^iP^7051 K 

77^>hB (3) (1. 8 m g ) ^ 7 8ii©^^f K77^ > hC 

(4) (2. 5 m g) GQ~ffllI£|W| 1^X7 pH7. 2 0 

>>7 7 -;#>S (0. 2 6ml) ( 8 M fy — V yi&m^s 0. 2 m M 'J >|| 

2 0 m M h U X £ xX 7 -f (TCEP ;#^) £ 

xmm) ^71 y —;u (7. 8^ i) £2JP^ 
24-mmfes J5J&£H P LC-e5SIIL/c^ 2 

Mp< (0. 3 9ml) (0. 2 M * h y $ 2 

omMTCEPM^iprii) zip*. 1 zmm® 

\ HPLC^ES l-MS^ffllNt, 

>7"b>7 $t^7° 

51 K7 7 ?/• y K HPLC [A7A:SHISEIDO 
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proteonavi (C 4, 5 /x m) % 02Ox25OmmN : 7 

. OmL/m i n, A : 0 . 1 % T F A 7.K B>^:0. 0 9%T 

F A/ 1 0%7K/9 0%A NN K A : B = 6 5 : 3 5^65 : 

35 (5^) ^3 0 : 7 0 (35^) ^5:95 (45^), isocra 

tic elution for 5m i n and then line 

r gradient] L, — 7xP>/3CD80 

h'77^> K (11) ( 

6) (^5£J:tf^6) o 

ESI—MS: Calcd for C 6 07 H95oN1560194 S4 : [M 

+ 1 OH] 1 0+ 1 3 6 7. 5 2, [M+1 1 H ] 1 1 + 124 3. 2 9, [ 

M+1 2 H ] 12+ 1 1 3 9. 7 7, [M+13H]13+ 1 0 5 2. 1 7, 

[M+14H] 1 4 + 977.09, [M+15H]15+ 912.02, [ 

M+1 6 H ] 16+ 855.08, [M+17H]17+ 804.84, [M 

+ 1 8 H ] 18+ 7 6 0. 1 8, found. 13 6 7. 6 4, 12 4 3. 3 

3, 113 9. 8 0, 10 5 2. 2 0, 9 7 7. 10, 912. 0 3, 8 5 

5. 09, 804. 84, 76 0. 18 

[0132] (2-2. 1211 ^ 7°51 h*77^^> hA,!:7s>7P7°51 

h'77^>h (B + C) £©£*£) 

±§Ef§ 1 6 7 11©C^7xzjHXriK^ 

K ( 1 ) (2. 3 m g ) t -Y y$ — 7 x. P > (3 CD 8 0 ZfaWlZ 

7i/7 Pii^tt5^^fK77^>h (11) 

^fh'77^>h (B + C) ) (6 8-16 6) (1. 9mg) ©III 

i;^-X7^XPtClNtl, p H 7 . 2®/^^77-i#ift (0. 14ml) 

( 8 M VT — Vy±mII)Ss 0. 2 m M 'J >11;#^ 2 0 m M T C E P)®mz 

xmm) ^7iy —;u (4. 2^ i) 
o tzo 2 4 H P L C TSSII Ltzfes * )Ut> 7° K x^ > 

K 'J 7A (1. 1 mg) /c0 1 2 0# 

H P LCt E S I -MS^m^X, 
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Ltc&s >yis>7 4 @ 

HPLC [^7A:SHISEIDO proteo 

navi (C 4, 5 /x m) % 020x250m m , }jitjli : 7 . 0 m L/m 

i n , A& : 0. 1 % T F A7j< Bfo : 0 . 0 9 % T F A/ 1 0 % 

7j</ 9 0 % A N, A : B = 5 5 : 4 5^5 5 : 45 (5^) ^2 5:7 5 ( 

3 5 fr) -^5:9 5 (3 6 ft) , isocratic elution f 

or 5m i n and then I iner gradient] tCT 

Ht§!iU 6 8, 8 9ftC y s 8 OftA s n K 

TamMZGT&1 6 6lSCQ$tlIft"AQ^° 'J /^7°51 K (1 2) (I3^#^1 

7) £?#£: (^733^^8) o 

ESI MS: Calcd for Cg7gH1525N25303ooSg: [ 

M+1 7 H] 17 + 1 2 9 0. 8 6, [M+18H]18+ 1219. 20, 

[M+1 9H] 19+ 1 155.09, [M+20H] 2 0 + 1097.38 

, [M+2 1 H] 21 + 1 0 4 5. 1 8, [M+22H] 22+ 9 9 7. 7 1 

, [M+23H] 23+ 9 5 4. 3 8, [M+24H] 24+ 9 1 4. 6 5, 

[M+2 5H] 25+ 8 7 8. 1 1, [M+26H] 26+ 8 4 4. 3 7, [ 

M+27H] 27+ 8 13. 14, [M+28H] 28+ 7 8 4. 1 3, [M 

+ 29H] 29+ 7 5 7. 1 3, found. 1219. 21, 1155. 1 

1, 10 9 7. 4 3, 104 5. 2 3, 9 9 7. 71, 9 5 4. 4 3, 91 

4. 6 7, 8 7 8. 11, 8 4 4. 3 7, 813. 17, 7 8 4. 13, 7 

5 7. 16 

[0133] (2-3. B 3lig C y s CO A I a^COMjt) 

±§Ef§2lfM-et#£>tl/c, 6 8, 8 9ftC y s 

8 OftA s n lZ7i/7nM$k%£TZ 1 6 6 'J ^7°^ K ( 

12) (1. Omg) %i~Z7 tCAtl, pH7. 5 CD/< V 7 7 — Wflk 

(0. 10ml) ( 8 M17 ~ V 0. 2mM'J 

)£}§$;* t!:7M£, p H 7 . 500. 5M K 'J 
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« (TCEPi#!) (0. 10ml) (TECP, QU^7-Vymt 

>S, 0. tBuSH (4 

. 2|il)( 0. 1 MVA-044M (4. 2 y, \ ) (VA-0 4 4£TK 

ZiPit, 4 BtP^, HPLC^ES 

WtC#Lii;L, BuSH^atHim gfttl 

£ # OTKJI TlJtii L , @ fat) £ # £ H P 

LC [*j^A : S H I S E I DO proteonavi (C4, 5 /im 

) , 020x250mm, : 7 . OmL/m i n, /#H/S A : 0. 

1%TFA7K B$:0. 0 9%T F A/ 1 0%TK/9 0%A N, A:B = 

55:45^55:45 (5^) ^2 5:7 5 (35^)^5:95 (36 

ft) , isocratic elution for 5m i n and 

then I iner gradient] tCT fmM L, 6 8, 8 9{iC y 

s tfA I a 8 Oft; A s n lZ7*>7nMffl%GT£ 1 6 6 IS© 

K (13) (I3^y#^1 8) zmfc (^9£J:tf^1 0 

) o 

ESI MS: Calcd for Cg79H1525N25303ooS7 : [ 

M+1 7 H ] 17 + 1287.09, [M+18H]18+ 1215.64, 

[M+1 9H] 19+ 1151. 71, [M+20H] 2 0 + 1 0 9 4. 1 8 

, [M+2 1 H] 21+ 104 2. 12, [M+22H] 22+ 9 9 4. 8 0 

, [M+23H] 23+ 9 5 1. 5 9, [M+24H] 24+ 9 1 1. 9 8, 

[M+2 5H] 25+ 8 7 5. 5 4, [M+26H] 26+ 8 4 1. 9 1, [ 

M+27H] 27+ 8 1 0. 7 6, [M+28H] 28+ 7 8 1. 8 4, [M 

+ 29H] 29+ 7 5 4. 9 2, found. 12 8 7. 0 5, 1215. 7 

1, 1151. 7 6, 10 9 4. 2 3, 104 2. 17, 9 9 4. 8 8, 9 

51. 6 4, 911. 9 9, 8 7 5. 61, 8 41. 9 5, 810. 7 7, 

781. 8 5, 754. 94 

[0134] (2-4. |4li AcmlOKi) 
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8 0|UAS 661 

K (13) (0. 3 m g ) KJU7^ZL-

7'lZAtls 9 0%SH*M (0. 03ml) MIIS (0 

. 1 Omg) t*7t0 3. 5 0|^^N 

HPLC^ES I -MS£ffl^T, EKiy!}&£mLr^ZZtZfemLfco 

KltmmziS^JXls'f K-;U (1. Omg) £JQ;L, ^-C5#^4f#L 

fc©^ tornixifc 
±)f TlJtii L , @ fat) £ # ^HPL 

C [£^A : S H I S E I DO proteonavi (C4, 5 jiim) 

, 020x250mm, : 7 . OmL/m i n, /#H/S A : 0. 1 

%TFA7K B^:0. 0 9%T F A/1 0%TK/9 0%A N, 

K A : B = 5 0 : 5 0^5 0 : 5 0 (5fi) -^20:80 (3 5^) -^5 

: 9 5 (3 5. 5 ft) , isocratic elution for 5 

min and then I iner gradient] tCT fmM L % 

1 7ji 3 1 ft, £<££/, 1 4 1 ft£r>X^M y(D A c mgATO£H3tl/c 

, 8 OftA s n K ( 1 4) (IB 

^ys^i 9) %mtc (m 1 focfct/m 1 2) 0 

ESI MS: Calcd for Cg7oH1510N25o0297S7: [ 

M+1 7 H ] 17 + 1 2 7 4. 5 5, [M+18H]18+ 12 0 3. 8 0, 

[M+1 9H] 19+ 1140.49, [M+20H] 2 0 + 1083.52 

, [M+2 1 H] 21+ 1 0 3 1. 9 7, [M+22H] 22+ 9 8 5. 1 1 

, [M+23H] 23+ 9 4 2. 3 2, [M+24H] 24+ 9 0 3. 1 0, 

[M+2 5H] 25+ 8 6 7. 0 1, [M+26H] 26+ 8 3 3. 7 0, [ 

M+27H] 27+ 8 0 2. 8 6, [M+28H] 28+ 7 7 4. 2 3, [M 

+ 29H] 29+ 7 4 7. 5 6, found. 12 7 4. 6 2, 12 0 3. 8 

2, 114 0. 5 3, 10 8 3. 5 5, 10 3 2. 01, 9 8 5. 15, 9 

4 2. 3 8, 9 0 3. 12, 8 6 7. 0 5, 8 3 3. 7 2, 8 0 2. 91, 

774. 2 9, 747. 55 
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[0135] (2-5. 1511 7*-)\,T4yV It) 

8 OftA s n 

*0|J^7°^K (14) (0. 3 2 m g) ^^fcWKAtU pH8. 5 ©/\*y 

7 7 -;#>S (3 . 5ml) ( 8 M V7 — V 0. 1 mMh'J 

KTIIiSO 1 mm&s 

ftfM (Spect r a/P r o N MWCO ; 8 0 0 0) iZ^i^W Xtc0 Z(D 

(3M?7-Vymm, 0. ImMh'J^M, 8m 
MMTUM^OU-S7 1 m M ̂ OU-57 >/#/StCT!M]$!0 tCAtU 4 

°CtCT^/f^tT^/c0 1 20|pPm d©^#rJ|g£^#H*&B (1M^7-i/* 

o. 1 mM K <j xmmzrmw tcAtii&u A-oc{zxsmn^n 
•otco 1 2 0$F^ Ztomx^Wfixft-WLC (1 OmM»M) K Aft it 

U 4°ClZTmtfttkfi^tc0 2 40|P^^N 

U ^fMft}S£HPLCtCT^fL/c 

^^5, 17. 4 

mmtiT&wnTmztei i. 6 #£&!&§ c©^-^ESI-M 
SmfeLtctZ. 5, 2 D a;i'J>LfcHM 

iflsre$fco ?Z~C> H P LC [£^A : S H I S E I DO p r 

oteonavi (C4, 5 /j,m) s 020x250mm % /jitjli : 7 . 0 

m L / m i n s A>^:0. 1 % T F A 7.K B>^:0. 0 9%T F A 

/ 1 0 %7«/ 9 0 % A N N ^7^l>h A : B=50 : 5 0^50 : 50 

(5^)^20:80 (35^)^5:95 (35. 5^), isocra 

tic elution for 5m i n and then line 

r gradient] LMflttJP*0 'J ^7°^ K ( 1 5) (BB?!l# 

-§-2 0) %mtc (111 3 &cfct/IH 1 4) 0 £fcs H P L CtCT 

m&CDWBltctZZs 9 9. 0 0% (HPLCi1 J 7Ii%) 

LTIN/C (m 5) 0 torn, K O 5) ©,H 
^T^/C0 d ©;f n^tKctt LTS 1 0 mMMl7K;#^^TM;# 

(^PM;i) 
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, In v i t r o 70JU£: Ltc0 ~£tc In v i 

v ov-yy°)\stLT&MflttJp*° 'J ^7°^ K d 5) £#h\ m$y 
omMsisM4, mumt LTsy^ffiEL 

tc'<v7 7— (Aifll/#77>'U7"$ > (3 Omg) , h 'J 0 A (2 4. 4 

m g ) , 'J >I£TKSI ̂  K 'J 0 A*5M ( 7 . 53mg) , fel'J >I£=7KH 

^h'J^A (1. 4 1 m g) IZTIfiW IzmMZ&s fflfe&tikLtz®. 

, 0^>Eltffi7K^ffi^T;m^-&I^L/co 

MlttHPLCHSItES l-MS : Calcd for C 9 7 0 H15 

08N 250 0 29 7 S7 : [M+9H] 9+ 2 4 0 6. 3 7, [M+1 OH] 

+ 2165.83, [M+1 1 H ] 1 1 + 1969.03, [M+12H]1 

2+ 18 0 5. 0 3, [M+1 3H] 13+ 1 6 6 6. 2 5, [M+14H] 

14+ 1 5 4 7. 3 1, [M+1 5H] 15+ 14 4 4. 2 2, [M+16H 

]16+ 1354.02, [M+1 7H] 17 + 1274.43, [M+1 8 

H] 18+ 12 0 3. 6 8, found. 2 4 0 6. 2 1 , 216 5. 6 8, 

19 6 8. 8 5, 18 04. 8 5, 16 6 6. 0 9, 15 4 7. 16, 14 

4 4. 0 5, 13 5 3. 9 3, 12 7 4. 3 9, 12 0 3. 6 3 

[0136] ^&t50lJ3. V^TU I FN-/3 (D£j& 

I F N- (3&UTlZ^st±QJl&-Z£if$%:fi-itc 

o 

(3 - 1 . illi K7 7^ > K 

B K7 7^ > KC £<D&m) 

2 1 7 I-JUXT s<y V )WJ i;7 PH 

K77^> K B (2) (2. 2 m g ) ^7 8ii©^^K 

77^^>hC (4) (2. 5 m g ) Dt77 7X3 

p H 7 . 3 0/\*y7 7 (0. 2 1ml) ( 8 M f7 — V 0 

. 2 m M 'J ym^s 2 0 m M h 'J X tl isxX 7 -f >;#>S (T 

CEP;M) KTIIiSD W7iy-ib (6. 2^1) £ 
ip^, 2 40ir^^, pLc-essiiL/c^, & 
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2 M (0. 3 1ml) (0. 2Mp< h^> 

2 0 m M T C E P^^JPPUJ^) ^-CJ5Jfc£fTo 

fco 1 2 0|r^^N HPLC^ES l-MS^ffllNt, 

d ^rSSSH Lfco Lit;^ NyifJH-

^^7xy-;u^aai L/cti, >7 -r 

;Jli§U h*7 7 V h H P L C [^7A:SH 

ISEIDO proteonavi (C 4, 5 |xm) , 020x250 

m m N aft® : 7 . OmL/m i n, /#H/S A ̂  : 0 . 1 % T F A 7K B ̂  

: 0. 09%TFA/1 0 %7j</ 9 0 % A N N A : B=55 : 4 5^5 5 : 

45 (5^) ^2 5:7 5 (35^)^5:95 (3 6^), isocra 

tic elution for 5m i n and then line 

r gradient] L, BffltT Z)-! y # — 7xP>/3CD80 

mzmmTztiLWz^yisjuiSi/TK77^^ > K 

(B + C) (5) (I3^y#^2 1 ) zmtc (HI 1 6 33<fctf^ 1 7) „ 

ESI—MS: Calcd for C643Hgg6N15802ioS4: [M 

+ 1 OH] 10+ 14 4 3. 10, [M+1 1 H ] 1 1 + 1312. 63, [ 

M+1 2 H ] 12+ 1203.33, [M+13H]13+ 1110.84, 

[M+14H] 1 4 + 1 0 3 1. 5 7, [M+1 5H] 15+ 9 6 2. 8 7, 

[M+1 6H] 16+ 9 0 2. 7 5, [M+17H]17+ 8 4 9. 7 0, [ 

M+1 8 H ] 18+ 802. 55, [M + 1 9 H] 19 + 760. 37, fo 

und. 14 4 3. 7 8, 1312. 6 6, 12 0 3. 3 6, 1110. 8 

4, 10 31. 5 8, 9 6 2. 8 6, 9 0 2. 7 6, 8 4 9. 7 0, 8 0 2 

. 5 5, 7 6 0. 3 6 

[0137] (3-2. ^2l;g ^7°^ K77^> h A tis^yisJUisisT a'mM 

K77^> K (B + C) t(Dm$) 

6 7 li© C 7 x z JH 7T h'77^ > K A ( 

1) (2. 9mg) £±§Ef§ 1 tl tc, -f > * - 7 x • > /3 (D 8 0 

K77^^ > K 
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K77^> h (B + C) ) (5) ( 

3. 3mg) CD—Ci~X7 p H 7. 2 

}§& (0. 2 2ml) ( 8 M ?7 ~ V 0. 2mM'J>iM, 2 

OmMTCEPMCTil) (7. 0/A 

I) £2JD^ 2 4 0$^ J5J&£H P LC^Lfc 

^ *)\stl7° hx^ >7JU* >!£:>- K 'J ^7 A (2. Omg) 

12 0$^ HPLC^ES l-MS^ffllNT, 

j$Lr^ZZ£ZWBLfc0 JxJfcmfcZj&foWlz&LWA.* 

L/cti, BQW%}Z-a&7klWZ* >7"\s>7 

fJUt-riJitiiU P LC [jj^A : SH I SE 

IDO proteonavi (C4, 5 fj,m) s 02Ox25OmmN 

)jit3S : 7 . OmL/mi n, A ̂  : 0 . 1 % T F A 7K B $ : 0 . 

0 9%T F A/ 1 0%7K/9 0%A NN A : B=55 : 4 5^5 5 : 45 ( 

5^) ^2 5:7 5 (35^)^5:95 (3 6^), isocratic 

elution for 5m i n and then liner g 

r a d i e n t ] Ls 6 8 N 8 9|iCy s iZ^M^^— 

, 8 OftA s n IZiSsOiSjlsiSi/TnffiffiZtitZ 1 6 6m&(Dmmmntf 

'J ^ 7° 51 K (6) (IB^#^2 2) %mtz (i1 8fcJ;t/|i|1 9) 0 

ESI MS: Calcd for Cioi5Hi57iN25503i6Sg: [ 

M+1 6 H ] 16+ 1419. 15, [M+1 7H] 17 + 1 3 3 5. 7 3, 

[M+1 8H] 18+ 1261.58, [M + 1 9 H] 19 + 1195.23 

, [M+20H] 2 0 + 1 1 3 5. 5 2, [M+21H]21+ 1081. 5 

0, [M+22H] 22+ 1 0 3 2. 3 8, [M+23H] 23+ 9 8 7. 5 

4, [M + 24H] 24+ 9 4 6. 4 4, [M+25H] 25+ 9 0 8. 6 2 

, [M+26H] 26+ 8 7 3. 7 1, [M+27H]27 + 8 4 1. 3 9, 

[M+28H] 28+ 8 1 1. 3 7, [M+29H] 29+ 7 8 3. 4 3, [ 

M+30H] 30+ 7 5 7. 3 5, found. 1419. 12, 13 3 5. 

73, 1261. 55, 1195. 21, 1135. 48, 1081. 49 
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, 10 3 2. 3 5, 9 8 7. 51, 9 4 6. 4 2, 9 0 8. 61, 8 7 3. 

7 0, 8 41. 3 9, 811. 3 6, 7 8 3. 4 2, 7 5 7. 3 6 

[0138] (3-3. B 3lfM C y s CO A I a^COMjt) 

±§B£2:nre?#e>*ltc, 6 8, 8 9ftC y s 

8 OftA s n \zV^yV)UV^y 1 6 6 'J 

^70^K(6) (4. 0 m g) Zj~X7^X=llZAtls pH7. 5®/<«>7 

7-^(0. 28ml) (8M?7-Vymm, 0. 2mM'J>UM 

KTIIiSO p H 7. 500. 5MKUXifJ^;^>i/ 

(TCEPM) (0. 28ml) (TECP, 6M^>" 

0. 2mM'J>KM, tBu 

SH (2 8 M I ) N 0. 1 M V A — 0 4 4 (2 8 M I ) (VA-044 

£7MC;#|B3-&iJ^) Zi40|^^N HPLC^ 

ES I -MSZfQ^Zs B&M%jtf±J$Lr^ZZ£ZWBLfc0 

ja%WlZ®Lm*.* BuSH^atHim @ 
fat) £ ZKJI TlJtii L N @ W $1 £ # £ 
HPLC [^)7A: SH I SE I DO proteonavi (C4, 5 

|im) , 02Ox25OmmN : 7. OmL/m i n, /#H/S A : 

0. 1%TFA7K B^:0. 0 9%T F A/1 0%TK/9 0%A NN A: 

B = 5 5 : 45—*55 : 45 (5^) ^2 5:7 5 (35^)^5:95 ( 

3 6 ft) N isocratic elution for 5m i n an 

d then I iner gradient] tCT fmM Ls 6 8, 8 9ft 

C y s i)x'A I a hZ^H^kiS tls 8 OftA s n iZi/^yi/JUi/i/J7 • $tt! W t" 

£1 6 6 lSCQ$tlIft"AQ^° 'J /^7°51 K (7) (I3^#^2 3) (HI 2 

o focfct/m 2 1) 0 

ESI MS: Calcd for C10i5Fli57iN2550316S7: [ 

M+1 8 H ] 1 8+ 1258.02, [M + 1 9 H] 19 + 1191.86, 

[M+20H] 2 0 + 1 132.32, [M+21H] 21+ 1078.44 

, [M+22H] 22+ 1 0 2 9. 4 7, [M+23H] 23+ 9 8 4. 7 5 
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, [M + 24H] 24+ 9 4 3. 76, [M+25H]25 + 9 0 6. 0 5, 

[M+26H] 26+ 8 7 1. 2 4, [M+27H]27 + 8 3 9. 0 1, [ 

M+28H] 28+ 8 0 9. 0 8, [M+29H] 29+ 7 8 1. 2 2, fo 

und. 1258. 02, 1191. 86, 1132. 31, 1078. 3 

9, 10 2 9. 4 3, 9 8 4. 7 3, 9 4 3. 7 6, 9 0 6. 04, 8 71 

. 25, 839. 01, 809. 06, 781. 17 

[0139] (3-4. |4Ii AcmS©TOIl) 

±§Ef§3l*M-et#£>tl/c, 8 OftA s n \,zV^<yV)\yV^7umm^t 
£ 16 K (7) (2. 9mg) 

7fa-7"i:A9 0%SH*M (0. 13ml) B 

HIS (0. 4 3 m g ) b J5J&3 tc0 3. 5 

mmtk, HPLC^ES 1-MS^ffllNt, 

mttzo Kfcfefclzm-XT.lsj h-;u (3. Omg) SSt 5 ft 

WLtc0-tE>, ±;f<^>S£[°]i|XL/co t(D 

0J|XL7c±;f^£.>< >7"L/>7^ Ls @ a 

^HPLC [A7A: SH I SE I DO proteonavi (C4, 

5 jum) , 02Ox25Omm% aft® : 7. OmL/m i n, A 

: 0. 1%TFA7K B^:0. 0 9 % T F A/ 1 0 %7«/ 9 0 % A N N V 

7i/'l>h A: B = 5 0 : 5 0^5 0 : 50 ( 5 #) ^20 : 80 (35 

ft) -»5 : 9 5 (35. 5 ft) s isocratic elution f 

or 5m i n and then I iner gradient] tCT 

Ht§!iU 17ft, 31ft, 1 4 1 ft©A c mlAWI^tl/c, 8 OftA s 

n 1 6 'J ^7°^ K ( 

8) (IB^#^2 4) %mfc (^2 2 33<fctf^2 3) „ 

ESI MS: Calcd for C1O06Hi556N252O3i3S7 : [ 

M+1 8 H ] 1 8+ 1246.17, [M + 1 9 H] 19 + 1180.64, 

[M+20H] 20+ 1 1 2 1. 6 5, [M+2 1 H] 21+ 1 0 6 8. 2 9 

, [M+22H] 22+ 1 0 1 9. 7 8, [M+23H] 23+ 9 7 5. 4 8 
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, [M + 24H] 24+ 9 3 4. 8 8, [M+25H] 25+ 8 9 7. 5 2, 

[M+26H] 26+ 8 6 3. 0 4, [M+27H] 27+ 8 3 1. 1 1, [ 

M+28H] 28+ 8 0 1. 4 7, [M+29H] 29+ 7 7 3. 8 6, fo 

und. 124 6. 16, 118 0. 6 0, 1121. 6 2, 10 6 8. 2 

7, 10 19. 7 4, 9 7 5. 4 4, 9 3 4. 8 5, 8 9 7. 4 9, 8 6 3 

. 0 0, 831. 08, 801. 45, 773. 81 

[0140] (3-5. 1511 

±§B£4:nre?#e>*itc, 8 OftA S n 

% 16 K (8) o. 9mg) 

tCAtU 8M^7z^yM (0. 17ml) {?T20m 

MTCEPJCTIi^) 

5 0m UyUMti- h 'J ^ ATK;#>S (o. 85ml) 

o 7K7KtCT 2 (2. 1ml) (8M?7 — 

y >o. 2 Mmm.i- K U ^ ATK)§^tcTPM) U/c0 Jx 
jfcttHPLC£ES 

fco J5JSM?:f©SSH PLC [A7A:SHISEIDO prote 

onavi (C4, 5 |xm) , 020x250m m N /jitjli : 7 . 0 m L/ 

m i n N A >i& : 0 . 1 % T F A 7.K B >i& : 0 . 0 9%T F A/1 0 

%7K/ 9 0 % A N N ^7^l>h A : B=50 : 5 0^5 0 : 50 (5^ 

) ^2 0 : 8 0 (35 ft) —»5 : 9 5 (3 5. 5^), isocratic 

elution for 5m i n and then liner g 

r a d i e n t ] tCTlfS^ LN 8 OftA s n iZ V is 7 • $ttl ik. M T 5 16 6 

BgQMMmQtf'JU? K (9) (IB^#^2 5) *%tz (HI 2 4 fc<£t/ 

|2 5) o 

ESI—MS: Calcd for C9g2H1544N25203i3S7: [ 

M+1 7 H ] 17 + 1 3 0 8. 8 1, [M+1 8H] 18+ 1 2 3 6. 1 6, 

[M+1 9H] 19+ 1171.15, [M+20H] 20+ 1112.64 

, [M+2 1 H] 21+ 1 0 5 9. 7 1, [M+22H] 22+ 1011. 5 



WO 2013/047846 97 PCT/JP2012/075262 

8, [M+23H] 23+ 9 6 7. 6 4, [M+24H]24 + 9 2 7. 3 7 

, [M+2 5H] 25+ 8 9 0. 3 1, [M+26H] 26+ 8 5 6. 1 1, 

[M+2 7H] 27+ 8 2 4. 4 4, [M+28H] 28+ 7 9 5. 0 3, [ 

M+29H] 29+ 7 6 7. 6 5, [M+30H] 30+ 7 4 2. 0 9, fo 

und. 1308. 80, 1236. 17, 1171. 12, 1112. 6 

3, 10 5 9. 6 7, 1011. 5 6, 9 6 7. 6 3, 9 2 7. 3 4, 8 9 

0. 2 9, 8 5 6. 0 9, 8 2 4. 4 2, 7 9 5. 01, 7 6 7. 6 3, 7 

4 2. 0 8 

[0141] (3-6. i6li 

±§Ef§5i^zj;<<jt#£>ti/c, 8 oftA s n iz^^y nmmztit 

K (9) (1. 3mg) ^^fcWKAtU pH8. 5 0/<«> 

7 7 -mfe (13ml) ( 8 M VT-V 0. 1 m M h 'J ZfefolZ 

xmm) ^izx 
M (Spect r a/P r o N MWCO ; 8 0 0 0) IZ&LWXtco ZG>m 

tifmZmtifftfcA (3M?7-Vymm, o. ImMh'jm 2mM 

MTUM^OU-S7 1 m M {7)1/$ tCAtU 4°C 

IZZmtirZft^tco 1 2 0|^^N ZOmtirmzmtirftfeB (1M^7zy> 

±mll^ 0. 1 mM K 'J X;#^CTfMI§!0 tcAtiilELN 4 "CtCT^/r^fr^ 

/c„ 1 2mm&s Zmmx^WfixftWLC (1 OmMiSiM) tCAtliSL 

, 4°cizxmtfttkfi^tc0 2 40ir^^ 

s mmn^M±mizmLmxtz0 m^m^^^PLCizx^Ltzt 

m.tir&W1&Tmzte2 6. 1 #£&!&§ LTfckK Z(D L°-?£ESI-MS 

m^Ltctz5, D ajMLwi^i 

iresfco PLC [^7A : S H I S E I DO pro 

teonavi (C4, 5 /x m) % 02Ox25Omm% : 7 . 0 m 

L / m i n N A>^:0. 1 % T F A 7K B>^:0. 09%TFA/ 

1 0 %7k/ 9 0 % A NN K A : B = 4 6 : 5 4^4 6 : 54 ( 
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5^)^34. 5:65. 5 (28^)^5:95 (28. 5^), iso 

cratic elution for 5m i n and then I 

iner gradient] Ls 'J /^7°51 K (10) 

(|3^y#^2 6) (02 6 33<fctf02 7) „ ttz, 

LClZTMg.<DfemLtztZ.Zs 9 9. 3 6% (H P LCi'J 7®i%) © 

(^28) o *©^ K O 

0) ^T^/Co d ©;f q^tKCft LTS 1 0mMM|7K}#^ 

I n V i t r o Steffi If >70JU£: L/c0 

ttz In vivo Steffi > 7°JU £ L T $f flttJP *° 'J ^ 7°^ K 1 0 £ 

#£\ 1 0mMS8SM4, ^iJ-fbffi^L 

TSlJlffiIl/fcA,y7 7- > (3 Omg) N ikit± K 'J 0 

A ( 2 4 . 4 m g ) N 'J K 'J 0 ATKfflt) ( 7 . 5 3 m g ) N $nl| 

'J >m~7Km± K 'J ^7 A (1. 4 1 m g ) tCT!J» HJt. /H 

L 0 JS>iItffiTK£ ffi l vT3 mm L tzo 

®mmW&HPLCmm/&ES I -MS : Calcd for C 9 9 2 H15 

42N 252 0313 S7 : [M+1 OH] 10+ 2 2 2 4. 0 8, [M+1 1 H 

]11+ 2 0 21. 9 8, [M+1 2H] 12 + 1 8 5 3. 5 7, [M+1 3 

H ] 13+ 1711.06, [M+14H] 1 4 + 1588.92, [M+1 

5 H ] 15+ 1483.05, [M+1 6H] 16+ 1390.43, [M + 

1 7 H ] 17 + 1308.69, [M+1 8H] 18+ 1236. 05, fo 

und. 2 2 2 3. 8 8, 2 0 21. 8 0, 18 5 3. 4 3, 1710. 9 

1, 1 5 8 8. 7 7, 1 4 8 2. 9 2, 1 3 9 0. 3 5, 1 3 0 8. 6 1, 

12 3 6. 01 

[0142] ±§E^MJ2 33<£t/3 T?l£N -f > $ - 7 x • V /3 (D~7 $ J £ 3 O© 

-7=7V*yV\,ZftttT®3kLtzti\ TIE^»J4~6-e^ 0^-7iP 

y $(D~7$. yill3^y^4o0 7^^P< > KtC^^T^L/c^J^^"ro 

&33N 4 ~ 6 tC 33 lN T N -f y$ — 7 X • > (3 tC33tt-g> 8 9 ft- 1 



mrIs (i w z) d IAI a^n v0^%0 2?f 

oouid vn#^u^y^di/MaMi/Moa^B^ ^i#W0 2>i 

^ °-y^D?riV^^a^Slil^ (I o UJ UJ 8 -0) d IAI N/V 3 d i a 

IAI 6 "0 lOi vnfpy^D?^ (I ouiuij7 • 

0) dIAIN/iaOH-niOH IAIS17 "0 vfl- £$§(01 ( I w L ) (d 

IAIN) <.H fi np\<](+t- N 3:|1^ iZiS3 ° u d [9W0] 

<£WM wad 

IAI a °^niiOTnnwa^s LIOS^ (i ̂ z) m(d iAia/<^ n v 
^%0^S3°uJd d IAI a W [m0] 

o 

^n^SP^#fli7aas3 vi*Yiiv^y£N§^Hl vxfl-£S^a (\^z 
) I/Nioa^ (I o UJ UJ g ^ g -0) ir—/;,££ ,Mf^-N:0¥ ( I o UJUJ 

09 "0) 1 N S IAI v ( | o WUJ o 9 -0) (=> o g) sA-|-ooujj 

o 

l^<^ivo3d-adWH vn#H£-i^ 

+awoa,Md lAia^Blt vi*Yriv^Xfl-£ 

$§(01 ( I UJ 3) d IAI a ̂  (| o UJ UJ g ^ -o) < fi - NM 

(I o UJ UJ g ^ " 0) n 1 a 1 (| o UJ UJ g ^ ' 0) (a d IAI H) |1§I^ 

yc-z-^+yc^u^ q-17 °^£i^S!ii^+ad IAI a 

vfp.n#^ii^+ad iAia v (IAIoa) vi^Y^ (i oujrf 

001) (f®#£ir>0 v o 3 d - o u j UJ 

(^OHdS- L3H<^^^,H^y • L — 17) 

$f^G0 (3 0+ LO) -I7ri«¥ [EW0] 

^H < */>£=Cd ^V(Z)C 17+1 s2.M&21<i ?:R 3 OH < iC/s^CCDTft 

9 9 L - 9 S L <2:4^-1^N^e | V0?}17 £ L ^ LOH< tJs^CCD 

5} 17 £ L - 6 8 ^OH < *6*=Cd±JLv<2:4^^ll^ $Z0.i|?f9 9 

Z9Z£/.0/ZI0Z<IfAL3d 66 9t8/.t0/£I0Z OAV 
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ilL/co ill LS F m o c STiSil LtcT JII (0. 5 mm 

o i) 

[0146] F m o c SS 7c ti B o c STiSIl LtcT J Wit LT\ Fmoc —Lys 

(Boc), Fmoc — Leu, Fmoc — Tyr (tBu), Fmoc — 

His (Trt), Fmoc — Leu, Fmoc— I le, Fmoc— A r 

g (Pbf), Fmoc—Gly, Fmoc — Tyr (tBu), Fmoc 

— Tyr (tBu), Fmoc—Arg (Pbf), Fmoc — Lys (B 

oc), Fmoc — Leu, Fmoc — His (Trt), Fmoc — Le 

u, Fmoc — Ser (tBu)—Ser (YMe, MePro), Fmo 

c — Met, Fmoc — Leu, Fmoc — Lys (Boc), Fmoc — 

Gly, Fmoc—Arg (Pbf), Fmoc — Phe — Thr (YMe 

, MePro) , Fmoc—Asp (OtBu) , Fmoc-G I u (Ot 

Bu), Fmoc — Lys (Boc), Fmoc—Glu (OtBu), F 

moc — Leu, Fmoc — Lys (Boc), Fmoc—Glu (OtB 

u), Fmoc—Glu (OtBu), Fmoc — Leu, Fmoc—Va 

I, Fmoc — Lys (Boc)—Thr (YMe, MePro), Fmo 

c — Leu, Fmoc — His (Trt), Fmoc—Asn (Trt), 

Fmoc— I le, Fmoc—Gin (Trt), Fmoc — His (Tr 

t), Fmoc — Tyr (tBu), Fmoc— V a I , Fmoc—Asn 

(Trt), Boc STiSIl L /c T7 $ 7 It tC & B o c — L — t h i azo I 

idine—4 — carboxyl ic acid 

UttlMilC: L y s (Boc) -Leu-Tyr ( 

tBu) -His (Trt) —Leu— I le-Arg (Pbf) -Gly 

— Tyr (tBu) —Tyr (tBu) —Arg (Pbf) —Lys (Bo 

c) —Leu — His (Trt) —Leu—Ser (YMe, MePro) 

— Ser (tBu) —Met—Leu — Lys (Boc) —Gly — Arg 

(Pbf) -Thr (YMe, MePro) - Phe-Asp (OtBu) 

— G I u (OtBu) —Lys (Boc) — G I u (OtBu) —Leu — 



L -0) fH 3 Go 3 L — 

(| o UJ UJ g "o 1 \ rl o "gs) V3d I a vi\^ v ( I ° 

uiuiog "0 '6UJO "09 3) d09Ad (| o UJ UJ o "£ 

' i 8 o e) C^+ZICD^CD? °-yn d¥3Cio,o 3 -~o„s i -
(n^o •£) d IAI a ^®21\ZY^CY 

+ %%im I ° UJTT o o L CD (9 L ) H < ^o£vII^0g^9 f [8W0] 

°'m^ N°°a — ZLII— (ui) 

u s V — I B A — (n 3 1) JAj_- (U1) s j H — (1U) u I o 

-©i i - (ui) usv- O J ±) s ! H - n 0 ~i - (°°a) sA 

"I- ( ° J d 0 IAI ' 0 IAI (tl) J U-| EA-fi©l- (naiO) n I O 

- (n 9 1 0) n I 0- (oog) sA~| — n©~|— (n g 10) n 10-

(oog) s A ~| — ( n g 10) n 10- (n 9 1 0) dsv-0Md - ( 

° J d 0 IAI ' 0 IAI (tl) -"Ml- (Hd) 6 J y -A | g- (oog) sA 

-|_n©-|— i©|/\|— (ngi) J © s- ( o J d 0 IAI ' 0 IAI rti) J 0 S -

n 0 "I — (Ui) s ! H — n © ~l — (oog) sA> (Hd) 6JV 

- (nai) J A j_- (ngi) j A A | Q- (Hd) 6JV-0 | 

I _ n © -| — (ui) s | H- (nai) J A j_ - n © i- (oog) s 

An: (83 ̂ Sfi^SS) (9 L) H < *6 ̂  C..H 

°-yn(9 D 

8 L (L : L) 
mw^&cDmm?^- r c r, H vfp.n#^x^y^diAia:0¥ 

ou [m0] 
U 3 ̂ §0431) (9 L) 9 17 

ccNoog — ZL|J_— (ui) u s v — i B A — (n a i) JAI- (i 

J ±) s ! H — O J ±) u I O — © I I - OJ±) usv- O J ±) 
s ! H — n 0 ~l — (oog) s A ~| — ( o J d 0 IAI ' 0 IAI rti) -1 M ± - I ® 

A _ n © "| — ("310) n 10- (n a 1 0) n 10- (oog) s A -| 

ZVZ±U)IZ\\)ZdVIL3d 9t8/.t0/£I0Z OAV 
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mL) L/c0 

)iisL/co mbntcm^^'jyj^nmm-.yK: TIPS (=95 = 2. 
5:2. 5) £3JDA^-em#Lfc„ 2&F^ d ©5§&£SiJS£fflS LtcV 
ifJU-fJb (15 0ml) 

o d©?#£*lfc0lz6£H PLC [A7A:SHISEIDO proteo 

navi (C4, 5 £i m) N 020x250m m % /jit jli : 7 . 0 m L/m 

i n N A& : 0. 1 % T F A7j< Bfo : 0 . 0 9 % T F A/ 1 0 % 

7j</ 9 0 % A N N ^7^l>h A : B = 6 5 : 3 5^6 5 : 3 5 ( 5 #) 

•^3 0:7 0 (3 5^) ^5 : 9 5 (4 5^) , isocratic el 

ution for 5m i n and then liner grad 

i e n t] "eltiiLs 7 x K7 =? V 

^>hC1 -SPh (16) (BB9!J#^2 9) : HN — Thz—Asn—V 

a I — Tyr — Hi s-G I n — I le—Asn — Hi s — Leu — Lys 

— Th r—Va I—Leu—G I u-G I u — Lys — Leu—G I u — L 

y s-G I u—Asp — Phe — Th r — Arg— G I y — Lys — Leu 

— Met— S e r — S e r — Leu — H i s — Leu — Lys — Arg — T 

y r — Ty r — G I y — Arg— I I e — Leu — H i s—Ty r — Leu 

— Lys—SPh o 

ESI—MS: Calcd for C 2 63 H412N 7 2 0 67 S3 : [M + 

4 H ] 4 + 14 3 8. 6 8, [M+5H]5+ 1151. 14, [M+6H 

] 6+ 9 5 9. 4 5, [M+7H] 7 + 8 2 2. 5 3, [M+8H]8+ 7 

19. 84, found. 1438. 51, 1151. 00, 959. 3 

4, 822. 43, 719. 74 

[0149] (4-2. ^7°^ K77^> KC 2©M) 

i n o - P EGAl/i/> (JU0#M) (10 0 

ju,mo I) (DCM) N DM F-e+^tC}$t}#L/c^ 

DM F-e+^tCS^l^tt/co 4 — L KP**>*fMl/-3 - * h^>7iy + 
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:>!§!£ (HMPB) (0. 25mmo I) , TBTU (0. 25mmo I) 

&t/N 'J > (0. 25mmo I) £ DM F (2ml) 

^-e4 0|^Ji^L/co ^DMFSt){DCM-e + 

SMcSSfc&U HMPB-PEGAky>^ LTffll^/c 

o 

Fmoc—Asn (Trt) (0. 50mmo I) , MSNT (0. 50 

m m o I ) N — y $ $s/—)\y (0. 3 7 5 mmo I ) ̂DCM ( 

2mi) 25°cx4mmmw[.tc 
o 

im DMF^ffllNT}$t}#L/co FmocM20%if 

/<'Ji/'>/DMF;M (2ml) 1 5 LJ»H Ltc0 DM 

F-e^m m:X7 
$ -tttzo 

[0150] F m o cg-e:P$ y S^^IlL/cT7^ JW&. N ~^^)\yt°U <J K> (NM 

P) (1ml) 0. 4 5 M HCTU • HOBT/NMP (0 

. 4mmo I) Xtc1£tZs g^ln" t) "y AtCjPx, Wi^T 0. 9M 

D I P E A/NMP (0. 8 mm o I ) tl =? AKflDAfco ^ 

T-2 OftmmWLtclk, il^DCMM'DMF^fflLNTMU Fmoc 

g£ 2 0 % 'J Vy/ DMFM (2m I ) 5 U&U 

IlL/co C©i#?:lUILv F m o c STiSII L/cT7^ y II (0. 5 mm 

o I) LT7^ yil^Jli;^ls^^-&/co FmociS/cttBociTi 

II L /c T7 $ y It ih LT, Fmoc—Asn (Trt), Fmoc—Arg ( 

Pbf), Fmoc — L e u N Fmoc — Tyr (tBu), Fmoc—G 

ly, Fmoc — Thr (tBu), Fmoc — L e u N Fmoc—Arg 

(Pbf), Fmoc—Asn (Trt), Fmoc— I le, Fmoc — 

Phe, Fmoc — Tyr (tBu), Fmoc — Phe, Fmoc—As 

n (Trt), Fmoc—Arg (Pbf), Fmoc — Leu, Fmoc 

— I le, Fmoc—Glu (OtBu), Fmoc— V a I , Fmoc — 



Ml — d J i - e | v- (ui o v) SAQ-S \ H — ©S-J A j_ - n | 

0_SA-|-SAO-N2H: (LS^#fi^3l) (i L) 

[ 1 u e | p B J 6 J9UII ueqi 

p u B ujiug JOj. uojin|© ojiejoos; v ($• g 

P) 36 : 9^ WSS) 01 : OS^ (^3) SS : 39^SS = 39 = 

9 : V H<x/^,£ sNV%06/r/o0 l/Vdi%60 -o:^a 

^Vdl% L " 0 : $ V $£$£§£ v u ! UJ/-| UJ 0 • L : vw w 0 S S 

x 0 2 0 ( UJ r/ g >3) jABuoeiojd 00 I 3S I HS : 

V^Q^] 01 d H vfpyniii5aon d 

(i w 0 s L ) ir^-xir^x/^niL 

mwM "mco^ °^nnri[&^^ (A D va 
(3 "S = S "2 : 36=) Sdll 

: * : ^SCI-Mr£ M 3 ( Z. L ) H < *6 *= C .H Wl* 9 t^aSlT [L9L0] 

°--/§^ (OS^Sfi^l) U L) 

^^d^y0Si200HN3og- O J ±) SAQ- (oog) sA 

1- (n a i o) n i 0- (n a i) JAI- (ojdsiAi 'e IAI rti) J© 

s- O J ±) s ! H — (w o v) SAQ-B I v- (oog) djj- ( 

nai) JM1-OI I — I B A — (Hd) 6JV-I BA- (naio 

) n I 0 — 0 I |—ne-|— (Hd) 6jy- O J ±) u s v-© M d 

- (nai) J Aj_ — ©L|d — ® I I - (Ui) usv- (Hd) 6J 

V — n © "| — (nai) JM1-A|0- (nai) J A j_ - n e -|- ( ± 

q d) 6JV- (1U) usv:i®|@ mm 
OJ±) sAQ-oog '(oog) sA-|-ooiuj 

'("310) n | 0 — o o UJ -| '(ojd9N ' © IAI rti) J © S- (n a 

I) J A J_ — OOUI-I ' (1 J J_) s ! 1-1 — O O LU d ' (Ul O V) s A Q — 

ooui-i ' e | v — o o UJ d ' (O O a) d J j_- ooui-i ' (ng i) * 

L|j_ — ooui-i '©| |—ooui-i '|B/\—ooui-i ' (| q d) 6 J V 

Z9ZS/.0/ZI0Z<IfAL3d MH 9t8/.t0/£I0Z OAV 
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r — I le — Val — Arg — Va I -Glu— I I e — Leu—Arg — 

Asn — Phe — Tyr — Phe— I I e—Asn—Arg — Leu—Th 

r — G I y — Ty r — Leu — Arg — Asn *k%tc0 

ESI-MS: ESI-MS: Calcd for C185H 2 8 2 N520 

4 7 S 2 : [M+3H] 3+ 1 3 5 1. 2 2, [M + 4H]4+ 1013. 

67, [M+5H] 5+ 811. 13, found. 13 51. 0 2, 1 

013. 51, 811. 01 

[0152] mMMS. ^^fh'77^VhC1i:^51h'77^>hC2(iDl^ 

4 h'77^ > KC 1 

-SPh (16) (8. 7mg) « 21S©^7°51 K77^>hC2 ( 

1 7) (3. 5mg) CD—Dt77 pH6. 8 CDA' 

>>7 7 ( 1 . 0ml) ( 8 M $7 — V 0. 2mM'J >!£;# 

^ 2 0 m M h 'J X tl JUtf X X 7 -f (TCEP ;#^) £ T 

iliso ^71 y —)\s (3 o M i) 
tT^/co 2 4 0|pPm P LC-e5SIIL/c^ J^)#>fc0. 2Mp< 

>;#>S ( 1 . 5ml) (0. 2MA^<>7$>«20mM 

TCE P^^JPiUJ^) £2JP^ 1 20|^^N HP 

LC^ES I J5J& 

Lii;^ 71y 

L/cti, >7"b>7 1^77^ 

P<> K HPLC [^7A:SHISEIDO prote 

onavi (C4, 5 £i m) N 020x250m m % /jitjli : 7 . 0 m L/ 

m i n N A>^:0. 1 % T F A 7.K B>^:0. 0 9%T F A/1 0 

%7j</ 9 0 % A N N ^7^l>h A : B = 6 5 : 3 5^6 5 : 3 5 (5fi 

) ^3 0 : 7 0 (3 5^) ^5 : 9 5 (4 5^) , isocratic e 

lution for 5m i n and then liner gra 

d i ent] @ ft £ t £^7°^ K 7 ̂  h (1 8) (IB^U 

#§3 2) (^^fh'77^>h (C1+C2) ) (8 9-16 6) 
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tc (@29) 0 

ESI—MS: Calcd for C441H 688 N1240114S4 : [M 

+ 8 H ] 8+ 12 10. 90, [M+9H] 9+ 1 0 7 6. 4 7, [M+1 

OH] ,0+ 9 6 8. 9 2, [M+1 1 H] 1 1 + 8 8 0. 9 3, [M+1 2 

H] 12+ 8 0 7. 6 0, [M+1 3 H ] 13+ 7 4 5. 5 5, [M+14H 

]14+ 692. 37, found. 1210. 77, 1076. 46, 96 

8. 91, 8 8 0. 9 2, 8 0 8. 5 0, 7 4 5. 4 7, 6 9 2. 3 7 

[0153] ^&t50IJ6. T*sTU I FN-^^2 

(6 - 1 . > K K7 7^P^ 

> K (C1+C2) t(DM$) 

77^>hB (3) (1. 5 m g ) £78ISCQ^ 7° f K77^^>h ( 

18) (^fh'77^VhC1 -C2) (2. 4mg) 

j~X 7 7 7 P p H 7 . 2®/\°y7 7 — ( 0 . 2 5ml) ( 8 M 

V7-*/yykWfas 0. 2 m M 'J 2 0 m M K <J 

^7 7-i (Tc E pi&m izxmw ^m^^tcm, ft7iy 
—JU (7. 4 Ml) £jbPa.N 2 4 0$^ J5J&£HP 

L C -essil L Id 0. 2M^ (o. 3 7ml 

) (0. 2Mp< K^r^77$>;m^2 OmMTCE P^^JPPUJ^) £JP 

1 2 0|^^N HPLC^ES l-MS^ffllNT, 

Bm%)tf±j$Lx^zztzwMLtc0 Kitm^m^wtz^Lmx, ^>'1 
5L>»Ux-^>iU^ffilNT51^7xy->iU^aai L/cti, 
> 7" b > 7 -f JU^ - TlJtii L ̂ 7°^ h'77^>h £ # £ H 

PLC [^)7A : SH I SE I DO proteonavi (C4, 5 jn 

m)N 02Ox25Omm% aft® : 7. OmL/m i n, /#H/S A : 0 

. 1%TFA7K B$:0. 0 9%T F A/1 0%7K/9 0%A NN V=y*J 

X>K A : B = 6 5 : 3 5^6 5 : 3 5 (5^)^30:70 (3 5^) 

-»5 : 9 5 (4 5 %) N isocratic elution for 5 
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min and then I iner gradient] (CT If M L % 

y$-7 any (3(D 8 

(19) (i3^ys§33) 

7°51 K77^^ > K ( B + C 1 + C 2 ) ) (6 8-1 6 6) (@30 

) o 

ESI MS: Calcd for Ceo7H95oN]560i94S5 : [M 

+ 1 OH] ,0+ 1 3 7 0. 7 3, [M+1 1 H] 1 1 + 124 6. 21, [ 

M+1 2 H ] 12+ 1142.44, [M+13H]13+ 1054.64, 

[M+14H] 1 4 + 979.38, [M + 1 5 H] 15 + 914. 15, [ 

M+1 6H] 1 6 857.08, [M + 1 7 H] 17 + 806.72, [M 

+ 1 8 H ] 18+ 7 6 1. 9 6, [M+1 9H] 19+ 721. 91, fou 

nd. 13 7 0. 6 6, 124 6. 14, 114 2. 3 8, 10 5 4. 5 6 

, 9 7 9. 3 8, 9 14. 0 8, 8 5 6. 9 9, 8 0 6. 6 5, 7 61. 9 

2, 7 2 1. 8 6 

[0154] (6-2 ^7°^ K77^> h K7?^^ > h B + C 1 +C 

2 vms) 
6 7ii©C^i^f^7xzjHXfJbft©/,<^f h'77^ y h A ( 

1) (3. Omg) <h±lB6—1. "Ct# "Q — 7 x • V /3 CD 8 Oft 

K77^ > K (19) (T7 

S*77^ > K B + C 1+C 2) (6 8- 1 6 6) ( 

3. 3 m g) pH7. 2®/\"y7 7-

;M (0. 24ml) ( 8 M y&Wfo. 0. 2mM'J 2 

OmMTCEP;»Til) ft7x;-jl/ (7. 2/A 

I) £2JDiL 2 4 0$^ P LC-e5SI^L/c 

it, pOU£7°hx^>;uU*>I£^ K 'J ^7A (2. 1mg) £jbp^ iSt 

J5Jfc£fT^>fco 12 0#^^N HPLCtES l-MS4ffi^T, 

j^LTl^d^SSIIL/co i/'ifJU-j 

JU^ffil^T51^7xy->iU^atb L/cfl, >7 
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-f JU^--e;Jli§U P LC [i7A: SH I SE 

I DO proteonavi (C4, 5|im) , 020x250mm, 

/jit3S : 7 . OmL/m i n, A ̂  : 0 . 1 % T F A 7K B ̂  : 0 . 

0 9%T F A/ 1 0%7K/9 0%A N, A : B=55 : 4 5^5 5 : 45 ( 

5^) ^2 5:7 5 (35^)^5:95 (3 6^), isocratic 

elution for 5m i n and then liner g 

r a d i e n t ] 68, 89, 1 3 5|uCys 

8 OftA s n [Z7^7 • Mil £ W ~t £ 1 6 6aS£>$tfIttWJ 

^7°^K (2 0) (I3^S§3 4) *mtz (@3 1) „ 

ESI MS: Calcd for C979H1525N253O299S11 : [ 

M+1 7 H] 17 + 1 2 9 3. 6 9, [M+18H]18+ 1 2 2 1. 8 8, 

[M+1 9H] 19+ 1 1 5 7. 6 2, [M+20H] 20+ 1 0 9 9. 7 9 

, [M+2 1 H] 21 + 104 7. 4 7, [M+22H] 22+ 9 9 9. 9 0 

, [M + 2 3 H ] 2 3+ 9 5 6. 4 7, [M+24H] 24+ 9 1 6. 6 6, 

[M+2 5H] 25+ 8 8 0. 0 3, [M+26H] 26+ 8 4 6. 2 2, [ 

M+27H] 27+ 8 1 4. 9 2, [M+28H] 28+ 7 8 5. 8 5, fo 

und. 1292. 75, 1221. 01, 1156. 79, 1098. 9 

9, 104 6. 71, 9 9 9. 19, 9 5 5. 7 8, 916. 0 0, 8 7 9 

. 3 9, 8 4 5. 6 3, 814. 3 4, 7 8 5. 2 9 

[0155] (6 — 3 Cy s®A I a^©MTU) 

_hlE 6 — 2 . xmbtltc, 6 8, 8 9, 1 3 5 ftC y s 
8 OftA s r\\,Z7*/7um$k*MtZ> 1 6 6 'J ^ 

7°^ K (2 0) (1. 1 mg) ^tX7 7X3 tCAtl, p H 7. 5CDs<y7 

7 (0. 2 0ml) ( 8 M f7 — V 0. 2 m M 'J 

IZTMW p H 7. 500. 5MKUXlfJ^;^>i/ 

^7 7 0M (TCEPM) (0. 20ml) (TECP, 6M^7-

isyikm^s 0. 2mM'J>KM, K 'J x^UT7 $ > tCTfJ^) , tBu 

SH (20^1), 0. 1 M V A — 0 4 4 ( 2 0 M, I ) (VA-044 
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40|^^N HPLC^ 

ES I -MS^m^Xs gft$ltf£j$LT^£>C:££5is£Lfco 

m^lZ&LWX, BuSH^atHim g 
ft tzKJi4jut-XIJS:MLN @ftti£ £ 
H P LC [i7A : s H I S E I DO proteonavi (C4, 5 

At m) N 020x250mm, jjftijt : 7. OmL/m i n, /#H/S A : 

0. 1%TFA7K B$:0. 0 9%T F A/1 0%7K/9 0%A NN A: 

B = 5 5 : 45—*55 : 45 (5^) ^2 5:7 5 (35^)^5:95 ( 

3 6 ft) N isocratic elution for 5m i n an 

d then I iner gradient] tCT fmM Ls 6 8, 8 9, 

1 3 5ftC y s if A I a 8 OftA s n IZ7 U7 & 

16 ^7°?- K (21) (iB?y#§3 5) %mtc (@3 

2) o 

ESI MS: Calcd for Cg79H1525N25303ooS7 : [ 

M+1 7 H ] 17 + 1287.09, [M+18H]18+ 1215.64, 

[M+1 9H] 19+ 1151. 71, [M+20H] 2 0 + 1 0 9 4. 1 8 

, [M+2 1 H] 21+ 104 2. 12, [M+22H] 22+ 9 9 4. 8 0 

, [M+23H] 23+ 9 5 1. 5 9, [M+24H] 24+ 9 1 1. 9 8, 

[M+2 5H] 25+ 8 7 5. 5 4, [M+26H] 26+ 8 4 1. 9 1, [ 

M+27H] 27+ 8 1 0. 7 6, [M+28H] 28+ 7 8 1. 8 4, [M 

+ 29H] 29+ 7 5 4. 9 2, found. 12 8 7. 11, 1215. 6 

9, 1151. 7 2, 10 94. 2 0, 104 2. 16, 9 94. 8 3, 9 

51. 61, 911. 9 8, 8 7 5. 5 7, 8 41. 9 3, 810. 8 0, 

781. 88, 754. 88 

[0156] _h§E6 — 3 . K (2 1) fcfcN 2-4. fed; 

Xf2 - 5. lZfd,m(DJ:&tmffi(D0k{$(D A c mg0M^I&£Xf7 X 

-r >^iiizmzzt-c. *°'j«7°^ K d 5) %mzz tt><x 
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[0157] mmmi. *J*/7U I FN-^^2 

(7-1 K77^ > K K 

77^>h (C1+C2) t(DM$) 

21 ii©c^w^7 ̂ -)\sJix^)\sW(DV'<yV)\sV^7nmmti 
iP^70^ K77^> h B (2) (17. 9mg) £ 7 8K7 

7^P<>K(18) (^^fh'77^>h (C1+C2) ) (2 2. 9m 

g) CO—M^m p H 7 . 2 0/^^7 7-M (2 

. 3 7ml) ( 8 M ?7- V 0. 2 m M 'J >11;#^ 2 0 m M K 

^^^^1^7 7 0;^ (TCEPM) ICTIIiSO IZ&M3 

ittz&s ^71 y —)\y (71. 1/xl) £jbpa.% 2 

40|ppm P LC-e5SIIL/c^ J5J&&&IC0. 2M^h+y?$ 

>)#>S (3. 5 5ml) (0. 2M^h+^>7$>«20mMTCEP 

;m£JP;UJ^) £2JP^ 1 2 0|r^^ HPLCihE 

S I —LTl^ CI t ̂ 5611 Ltca 

)kWlz&LW?Ls y,x51>'Ux-^>/u^ffiiNT51^7xy-;u^aai Ltc.%ks 

Btf}^Z<a&7km%:*yy'\sy7 J JUt-X'MMls ^7°^ h'77^ > 

K HPLC [^)7A:SHISEID0 proteon 

avi (C4, 5|j,m) , 020x250m m % /jit jli '• 7 . 0 m L/m i 

n N A& : 0 . 1 % T F A7j< BJS : 0 . 0 9 % T F A/ 1 0 %7.K 

/ 9 0 % A N N A : B = 5 5 : 4 5^5 5 : 45 (5^) ^2 5:7 5 (3 

5 fi) -»5 : 9 5 (3 6 fi) N isocratic elution fo 

r 5m i n and then I iner gradient] (CTlt 

ML, >^-7xp>/308omzftmtztiLmzv^yvji, 
(22) (IB^#§3 6) zm 

tc (@3 3) „ 

ESI—MS: Calcd for C643Hgg6N15802ioS4: [M 

+ 1 1 H ] 1 1 + 1315.55, [M+1 2H] 12 + 1206.00, [ 

M+1 3 H ] 13+ 1113.31, [M+14H] 1 4 + 1033.86, 
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[M+1 5H] 15+ 965.00, [M+1 6H] 1 6 904.75, [ 

M+1 7 H ] 17 + 851.59, [M+18H]18+ 804.34, [M 

+ 1 9 H ] 19+ 7 6 2. 0 6, found. 1315. 5 9, 12 0 5. 9 

7, 1113. 2 8, 10 3 3. 8 3, 9 6 4. 9 8, 9 04. 7 4, 8 5 

1. 57, 804. 32, 762. 02 

[0158] (7-2 ^7°^ h A K 

77^>h (B + C1+C2) ) 

6 h'77^ > K A ( 

1) (4. 7 m g ) £±§B7-1. T??# ^ tl/c^ > ̂  - 7 x • > /3 (D 8 0 ft 

22) (5. 2 m g) GQ~ffllI£|W| 1^X7 pH7. 2 0 

>>7 7 -mfe (0. 3 5ml) ( 8 M V7 — V 0. 2 m M 'J >|| 

20mMTCEP«Til) W7iy-ib ( 

11^1) 2 4 0$^ J5J^^HPLC-e5S 

§SILfct, p<;u^7° hx^ K 'J (3. 3 m g ) 

1 2 0|^^N HPLC^ES l-MS^ffllNT, 

Lit*., i/'ifJb 

x-^;u^ffiiNT51^7xy->iu^aai L/cti, 

b>7 -T JU37—TlJliiU P LC [^)7A: SH 

ISEIDO proteonavi (C4, 5|j,m) , 020x250 

m m N }j^3l : 7 . OmL/m i n, /#H/S A ̂  : 0 . 1 % T F A 7K B ̂  

: 0. 09%TFA/1 0 %7j</ 9 0 % A N N A : B= 5 5 : 4 5^5 5 : 

45 ( 5 fi) —»2 5 : 7 5 (35^)^5:95 (3 6^), isocra 

tic elution for 5m i n and then line 

r gradient] Ls Q 8S 8 9 s 135 ft Cys tCjfiUS-?1 

8 OftA s n izV^yViWJ^T • Mil £ W ~t £ 1 6 6B 

l0^fK77^>h (2 3) (IB^#§3 7) £?#fc (03 4) „ 

ESI MS: Calcd for C1015H1571N255O316S10 : 
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[M+1 6H] 16+ 1421. 16, [M+1 7H] 17 + 1 3 3 7. 6 2 

, [M+1 8H] 18+ 1263.36, [M+19H]iQ+ 1196.9 

2, [M+20H] 2 0 + 1 1 3 7. 1 3, [M+21H]2i+ 10 8 3. 

02, [M+22H] 22+ 1 0 3 3. 8 4, [M+23H] 23+ 9 8 8. 

93, [M+24H] 24+ 9 4 7. 7 7, [M+25H] 25+ 9 0 9. 9 

0, [M+26H] 26+ 8 7 4. 9 4, [M+27H]27 + 8 4 2. 5 7 

, [M+28H] 28+ 8 1 2. 5 2, [M+29H] 29+ 7 8 4. 5 3, 

found. 1421. 13, 1337. 57, 1263. 35, 1196 

. 9 0, 113 7. 0 8, 10 8 2. 9 9, 103 3. 8 0, 9 8 8. 8 9 

, 9 4 7. 7 3, 9 0 9. 8 7, 8 7 4. 9 2, 8 4 2. 5 5, 812. 5 

1 , 7 8 4. 5 0 

[0159] (7 — 3 C y s®A I a7c) 

±!E7-2. T??#£*lfc6 8, 8 9, 1 3 5ftC y s 

8 OftA s n lZi/s<yisJ\sisis7nMM%:^TZ> 1 6 

K77^>h (23) (6. 1 m g) pH7. 5 
(z>/< VD7 (0. 2 7ml) ( 8 M V7 — V 0. 2 m M 'J 
ymmmzrmw pH7. 500. 5 M MJ x a 
i/ifMX7 0M (TCEPi#!) (0. 2 7ml) (TECP, 6 

0. 2mM'J>||;#^N S 'J $ V HTPiO 

N tBuSH (T 00 v, I ) s 0. 1 M V A — 0 4 4 (lOOql) ( 

V A-0 4 4 %7klZ%ffl$-&fflW ZfinX, ^iZZRlt^-ttfco 40#P^ 

, HPLC^ES i -MS^^T^ 
o i;-JU 

% a HH U tdfc, @ £ #frTKJf £ > 7" U > 7 -f JU £ - Tit® U N S 

HPLC [^7A:SHISEIDO proteona 

vi (C 4, 5 £t m) N 020x250m m N /jitjli : 7 . 0 m L/m i n 

s 5§SI& A& : 0 . 1 % T F ATK B& : 0. 09%TFA/1 0 %*/ 

9 0 % A N N A : B= 5 5 : 4 5^5 5 : 4 5 (5^) ^2 5:7 5 (35 
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fi) 5 : 9 5 (3 6 fi) s isocratic elution for 

5m i n and then I iner gradient] 

Ls 6 8S 8 9S 1 35 ft Cys I a 8 OftA s n 

1 6 h'7 7^^> h (24) ( 

IB^S§3 8) *mtz (03 5) 0 

ESI MS: Calcd for C1015H1571N255O316S7: [ 

M+1 8 H ] 1 8+ 1258.02, [M+19H]19+ 1191.86, 

[M+20H] 2 0 + 1 132.32, [M+21H] 21+ 1078.44 

, [M+22H] 22+ 1 0 2 9. 4 7, [M+23H] 23+ 9 8 4. 7 5 

, [M + 24H] 24+ 9 4 3. 7 6, [M+25H] 25+ 9 0 6. 0 5, 

[M+26H] 26+ 8 7 1. 2 4, [M+27H] 27+ 8 3 9. 0 1, [ 

M+28H] 28+ 8 0 9. 0 8, [M+29H] 29+ 7 8 1. 2 2, fo 

und. 1258. 05, 1191. 87, 1132. 37, 1078. 4 

7, 10 2 9. 51, 9 8 4. 7 7, 9 4 3. 7 9, 9 0 6. 0 5, 8 71 

. 2 5, 8 3 9. 04, 8 0 9. 0 5, 7 81. 2 4 

[0160] _h|E 7 — 3 . K (24) 3-4, 3-

5, ££#3-6K§B*6©M£H^©£ft©A c mg©j]ft&^ ^<yV)U 

ts&zfy* —JUT1 -i y fumzmzH tMtlttJP*0i)7° 
K (10) o 

[0161] 1 ~3 A I a^N^4iCtT§^yfK77y^>h^ 

isttu =y<>f-^3 yizm^tco t(Dtctt>s 1 ~3ic£^-ais ^ 

K7 7^^ y K© N7^UM^ftMt"'2) A I a©fti(CC y s 

tc< K77^^>h?:p^U %> 3 y^ Cy s^A I a^f 

J Li ly 1Z o 

S e r £N h'77^ > h£!£ft 

Ltzo S e r (DftiCC y s ?:iA L/c^K7 7 > h ̂  

"nJ$;U "y^^f—->3y^ Cys^Se r cfc 

-f >^-7xP>^©7< 7•£> 6 8ft- 8 8ft 



H 

[8eq>] 

2 (D (ID 
( ! ) 

ILMI 
o 

(!) ^21^ (1) 

: ^IH^WCIT v<5-q^4 [29L0] 

s- (29+ la) 

y??iJ 9 4 ̂ 1^-15} 9 LCD & C — &<y v 

J 8S5S^ O COMM^: 9 LCD& C 

-6< yw&y (^SAQ) ys- (sa+ta) H<>^^£.H^0£V 
.•OTSP v^x< (C\1^ (^ 

sAo) ys- (23+ la) H<>^^£.H^0£v viKD idS- (2 3 

+ L 3) H < t//<=£?] ^0£v£<5j?a s A 0^11^ $Z0I5|<2:4^^-15} 

9 LCDSl y L3H<K//^^05}88-

5} 9 L s A Q 21 fi © S CC?} 9 L ^23H< *6 

^CCOM 9 L -5}8 9 ^3H < ±JL v <2:4^^11 Z' 

Z9Z£/.0/ZI0Z<IfAL3d 9t8/.t0/£I0Z OAV 
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( j ) 

(I I I ) ^7°^ KB 1 FBZZ&mt&ZtlZ&V, TIEit ( 

k) K^^U torn, K±©^©*> 
X7M>£-tz'J>K^-t£I*M (04 3-4 5#B§) 

[<ft39] 

H 

Xw/ 

[0163] ^»J8 

(k) 

• K77^> K (B1+B2) -SR0 

n"$C 

(8-1 ^7°^ K77^v K B 1 -S R0^J5jc) 

A7AHHMP B-C hemMa t r i x (Bi otage +±S^ 

) (0. 1 Ommo I) ^Atl, (DCM) , DMFt+^C 

DCMf+^(3I^it/co 

Fmoc — Leu (0. 50mmo I) , MSNT (0. 50mmol) 

7k.Xf N — y $ *?sJ—)\/ (0. 375mmo I) ^DCM (2ml) iZ 

2 5°C-e4 0|^Ji^L/c„ 

im ifl^DCM, DMF£ffllNT&)#L/c„ FmocM20%if 

/<'Ji/'>/DMF;M (2ml) 1 5 LJ»!1 Ltc0 DM 

F-e^m ^0^0^7O^ JUI^T7 

$ -tttzo 

Fmo cS"e77$yS;&^IlL/c77$yil^N-p<51>'UL0P 'J K> (NM 

P) (1ml) IZ&M3 i±s 0. 4 5 M HCTU • HOBT/NMP (0 

. 4mmo I) %:~hWXtz/i$L\lZ^ g^ln" t) =? AtCjQ;^ Wi^T 0. 9M 

D I P E A/NMP (0. 8 mm o I ) tl =? AKflDAfco ^ 
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il^DCMM'DMF^fflLNTMU Fmoc 

g£ 2 0 % 'J Vy/ DMFM (2m I ) 5 LJ« 

IlL/co C©i#?:lUILv F m o c STiSII L/cT7^ y II (0. 5 mm 

0 i) yit^jii;^is^^-&/co 

Fmoc S"£"fSf!! L/c77$yittCtiFmo c — Le u, Fmo c — Le u 

, Fmoc—Asn (Trt), Fmoc—Glu (OtBu), Fmoc 

— V a I , Fmoc— I le, Fmoc — Thr (tBu), Fmoc—G 

1 u (OtBu) Leu — Leu—Asn (Tr 

t) -Glu (OtBu) — V a I — I le-Thr (tBu) -Glu ( 

OtBu) Z(D8m&^^ KtCttLT, Fmo 

cg£2 0%t^'jy://DMF}g& (2ml) 1 

DMFtim 

(g) (547. 8mg, 200/imo I) ^DEPBT 

(59. 9mg, 2 00|U,mo I) ^DMF/DMSO (1 : 1 ^n" 

3. 3 3ml) t!\ t ? AlZ AtU D I PEA (52. 

3 /A I , 3 0 0 ju,m o L) 1 8 0^£#Lfco D M F t D 

C M t. "£'$;/# ~3~ •§> Leu — Leu—Asn (T rt) — G I u 

(OtBu) — V a I — I le-Thr (tBu) -Glu (OtBu) -

Asn (dibenzyl—disialool igosaccharid 

e) -FmocNH09 $IS®^ 7°^ K (I3^S§ 3 9 ) btltc0 

[0164] [<fb40] 

HO HO 

HO, 

AcHt 

HO, 
AcHr 

HC 

Ql_j NHAc 
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(g) 

[0165] 

7°^ K0^;M£«ilS£2 0%kf^'jy>/DMF^ (2m I) 

mumLtc<k, jii^sy^^st!:/^, 
F m o c y Ltc7 < JII £ H 0 B t (6 7. 6mg, 0 

. 50mmo I) , DIPCI (73. 1|xl, 0. 475mmol)£D 

MF (6. 3m I) IZfeMZtts 1 5 

A tc Ati/co ^-e 1 mmmw u F m o c g£ 2 0 % >j v >/ D 
MFM (2mi) ttm^x2 0fimm£u%imLtco I©»IUI 
L^ T7 $ y Il^rJllI^ls'n ̂  tt/co FmociJ5J:tfBoci1?riL/c7$ 

smt LT, Fmoc — Trp (Boc), Fmoc—Gly, Fmoc — 

Thr (tBu), Boc-Cys (T r t ) 

£ itfco ^tCDftnMs Leu — Leu—Asn (T rt) — G I u 

(OtBu) — V a I — I le-Thr (tBu) -Glu (OtBu) -

Asn (dibenzyl—disialool igosaccharid 

e) —Trp (Boc) —Gly — Thr (tBu) —Cys (Trt) — 

B o c N H(D13K7^K (25) (IB^#§ 

40) zmtco 
=t(D\^ DCMMDM F K 'J DM • y —)\y 

o = n 1setp^^-e 
mfttzzt-Cs K77^> K^^HL/CO ^ 
UHL/c^^5iiLTP^$, J5J^;m^MJ±T-e;IlsL/co ?#£*ifcglz6 

K (25) 

41) : Leu — Leu—Asn (Trt)—Glu (OtBu)—Val 

— I le — Thr (tBu) —Glu (OtBu) —Asn (dibenz 

yl—disialool igosaccharide)—Trp (Boc 

) -Gly-Thr (tBu) -Cys (Trt) -BocNH £t#/c0 

1 3mm<D7s-;mztiL. 
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(25) (D 1 OO^mo I Ls DMF 

(3. OmL) -1 5 °C 20°ctc^ip 

L/co Z(Dt,(mz2-*)l/t>y hut K 'J (4 9 2. 5 

mg, 3. Omm o I) PyBOP (260. Omg, 0. 5 

Ommo I ) , il\t, D I PEA (85. 0 jx I , 0. 5 mm o I ) 

Xtc0 -1 5 °C 2 O°C^fclNT2 0|^Ji^Ltc&s K'J7;U^PM| ( 

0. imL) L/c0 

j±TTiiisu/co tzWk* s 'j -pMumt •• = T I P S (=95 

: 2. 5:2. 5) L/c„ 2 0#F^ i!©M^S 0 

(15 0ml) jg/i>££t 

)t^#^tl/c0 P LC [A7A:SHISEIDO 

proteonavi (C4, 5 |xm) , 02Ox25OmmN /jitjli • 7 . 

OmL/m i n N ;#H)S A>^:0. 1 % T F A 7.KN B>^:0. 0 9%T F 

A/ 1 0 %7.K/ 9 0 % A N, A : B = 7 2 : 2 8 -» 5 9 : 4 

1 (2 6^) , I iner gradient] C 

h'77^ > K B 

1 — S R (25) (IB^]#§4 2) : H2N — Cys—Th r—G I y — T r 

p — Asn (dibenzy I — disialool igosacchar 

i de) — G I u—Th r — I I e—Va I — G I u — Asn — Leu — L 

eu-SR^|fc (@46) o -SRti, 7JU* VStx^JU^1:* XX 

7^>/U^:^t"o 

[0166] (8-2 ^^fK77^>KB2-SPh©M) 

IjUffln" A7AHHMP B-C hemMa t r i x (Bi otage 

) (0. 1 Ommo I) (DCM) , DMFT+^C 

DCMf+^(3I^it/co 

Fmoc — Ser (tBu) (0. 50mmo I) , MSNT (0. 50 

m m o I ) J&Xf N — p< $ *?sJ—)\/ (0. 375mmo I) ^DCM ( 
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2ml) 2 5°CT:-4mmmnLtc 
o 

im DMF£ffllNT&)#L/c„ FmocM20%if 

/<'Ji/'>/DMF;M (2ml) 1 5 LJ»!1 Ltc0 DM 

F-e^m m:x? 
$ -tttzo 

Fmo cS"e77$yS;&^IlL/c77$yil^N-p<51>'UbfP 'J K> (NM 

P) (1ml) IZ&M3 i±s 0. 4 5 M HCTU • HOBT/NMP (0 

. 4mmo I) %:~hWXtc/i$L\lZ^ g^ln" t) "y AtCjQ;^ Wi^T 0. 9M 

D I P E A/NMP (0. 8 mm o I ) tl =? AKflDAfco ^ 

T?2 il^DCMM'DMF^fflLNTMU Fmoc 

g£ 2 0 % 'J Vy/ DMFM (2m I ) 5 U&U 

IlL/co C©i#?:lUILv F m o c STiSII L/cT7^ y II (0. 5 mm 

0 i) bT7^ yit^jii;^is^^-&/co 

Fmoc S"£"fSf!! L /c T7 $ y It tC F m o c — Ser (tBu), Fmo 

c — Ser (tBu), Fmoc—Asp (OtBu), Fmoc—Gin 

(Trt), Fmoc—Arg (Pbf), Fmoc — Phe, Fmoc — 

1 le, Boc — L—thiazol idine—4 — carboxyl i 

c a c i d LNTHilffilttls^tt/co lltlffilttfls t<-S 

er (tBu) —Ser (tBu) —Asp (OtBu) —Gin (Trt 

) -Arg (Pbf) -Phe-I le-Thz-Boc N©8il©^y 

fh'77^>h (2 6) (I3^S§4 3) £?#fc„ 

=t(D\^ DCMMDM F K 'J J —JU 

o = n 1setp^^-e 
mfttzzt-Cs m%£U3-\:7=7?*y^£*VMi&Ltz0 t^jiu/c 

J5J^;m^MJ±T-e;IlsL/co L 

, T7 $ y IlillJII^'fSIl^ tl/c^ 7° ̂  K (2 6) (I3^S§4 4) :Ser ( 

tBu) —Ser (tBu) —Asp (OtBu) — G I n (T rt) —A 
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r g (Pbf) — Phe— I le — Thz — BocN 

[0167] 8 BS(D 7 $ 7 Il£W U 7^.J tltz* 7°^ K77^> 

h (26) CD 1 0 0 AJ, m o I IZ%$> LN DMF (3. Om 

L) -1 5°c 2 0°Ctc;£iiP L/Co :0 

:fcC0tC51^7xy —JU (30 8jx I , 3. Ommo I) x.7c?j|N P y B 

OP (260. Omg, 0. 5 0mmo I ) 4 D I PEA (85. 

Oju.1, 0. 5 mm o I ) - 1 5°C~-2 O°CtCfclNT20|^Ji 

WLtcfe, K'J7;U^PMI (0. 1 m L) 

&&izm?fz^ KjfcmmzmiET-emffiLfzo mztifzmmz hU7j^ 
• Ml : 7.K : T I PS (=9 5 : 2. 5:2. 5) £jbDa.^-Cm# Lfz0 

(15 0ml) 

^ z(DmbtitctmzH PLC [ 
^)7A : S H I S E I DO proteonavi (C4, 5 |xm) , 02 

0x2 5 0mm, /jit ill : 7 . Om L/m i r, A X£ : 0. 1 % T F 

A7K B^:0. 0 9%T F A/ 1 0%TK/9 0%A NN ^7^l>h A 

:B=78: 2 2^6 8 : 32 (20 fi) s liner gradient 

] "eliiiU C^i^^7xzjHXTJbtS)l)^^K77^^>hB 

2-SPh (26) (IB^]#§4 5) :HN-Thz-I I e-Phe-A 

rg—G I n—Asp — Se r — S e r — SPh ̂ k%tz (HI 4 7 ) 0 

[0168] (8-3 h'77^> K B 1 -S Rt 

^7°^ K77^>hB2-SP h t(DM$) 

1 3 B S (D C ̂  m if 7 ) U) U 3- J X X =7-) u W T? ^ > V J U *>* *> T7 • 

K77^> K B 1 -S R (0. 6 Omg) £8 ̂ ©^7°^ 

K7 7^P^ > K B 2-SPh (0. 1 6 m g) U^"X7^X=ltC 

iNft, p H 7 . 2 0M'^7 7 -;#>s (o. 15ml) ( 8 M f7 — V >ikII 

^ 0. 2 m M 'J ym^ts 2 0 m M h U X £ xX 7 -f >;# 

& (TCEPM) izrmw 1 4. 
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HPLC^ES T^ZZ.£%: 

fem L tc o fx TlJtii L , 7°^ h'77 <? 

> K HPLC [^7A : SH I SE I DO proteo 

navi (C4, 5 /x m) % 020x250m m % /jitjli : 7 . 0 m L/m 

i n N A& : 0. 1 % T F A7j< B& : 0. 0 9 % T F A/ 1 0 % 

7j</ 9 0 % A N N A: B=78: 2 2^5 6 : 44 (2 2 fi) s isocr 

atic elution for 5m i n and then lin 

er gradient] P$t$t 

?:tU h'77^ 

>h (B1+B2) -SR (Cysft) (27) (I3^#§4 6) £?#fc ( 

@4 8) 0 

[0169] (8-4 C y s 

%btltc2 1 m&(D^7°^- h7i^rJbf^l7Tib (2 7) 5. 3mg ( 

1. 0 3 M mo I) —pH8. 6 (1 

. 0 9 m L) ( 8 M V7 — V 0. 25 h <J Z&Mfc 3. 3 m M 

EDTAMCTil) ^-tzh-hlUMO. 36mL) t!:fc 

%s 2 5°Clzr^iLJU-4 -- KP^>-tz>X;U/1-N^- h (5. 1mg)4 

iaXfco 3 0fim, 1 0%TFAM (0. 2 m L) j] p*N pH4 IZLtcfe 

s HPLC [A7A : S H I S E I DO proteonavi 

(C4, 5 jiim) N 020x250mm, : 7 . OmL/m i n, i§ 

it>S A$:0. 1 %TFATK B$:0. 0 9 % T F A/ 1 0 %%/ 9 0 

%ANN A: B=72 : 55—*55 : 4 5 (3 4^) N isocratic 

elution for 5m i n and then liner g 

r a d i e n t] ^niZ$£ tl£ */7>T4 yglSOfifcUJI? 1f 

;>< 51 J M b 3 ft ^ T7 P fI £ W U C 

^Mb^ftfcMflttJP^?0?1 K77^> K (B1+B2) -SR (Cys 

tt) (2 8) (I3^S§4 7) (04 9) 0 

[0170] (8-5 *3-Mk1$ntcC y s (Dis7 J \k&&Xfis7 J itlZ-D^ < fiT 



.H ' £ - S2IT21 CY^ CY + CD 1 w 0 L 

mwm 
\\[[Q) gf_|\j_||_ (0puBL|OOBSO6l | O O | B | S I p - | A 

zu©q| p) N 0 8 — (w o V) SAQL17L 'Lg ' L L ' I - 6) 

6Ti«¥ [Z£L0] 
°(^ 

i vxnsn«¥ 
<2:0^11 fi^09 9 H < 

spnsri«¥ (6s) .H'S-SSIT [iae] 
°4^ir^x£:^ir^x|i 

v?iys- ° (030) ^#*3 (8 i7-§-ltn4tS) (62) y 

s- (29+ia) H < 

n }.:] [ ; u e i p B J 6 J © u ! | ueqi pue ujiug 

JOJ. u o j i n | © o|iejoos| V(^17£)317:33<-

3 3 : 2 /. = 9 : V VN V%0 6/>£%0 l/Vdi%6 0 "0 : 7&B >£ 

Vdi%l ' 0 : M V $£$£§£ v U ! UJ/ -| UJ 0 ' L '• vui UJ o 3 2 x 

020 ( UJ r/ g >3) | AEUOSIOJ d 00 I 3S I HS : V 

01 dH imoidH^^2§\nnimm ( 
A/A% i v-|if£ •£) ^=i iAia/<^ n v;i%o 2 i 

®:io„is (iw££ -o) (^ixnm'ii<ri 

IAI2 -o^iim<^=^iAi8) mmmmcoo -8Hd 

"9 2 M^^XHOoZ. s 

(I OUJ7/6 L2) Bwz "S2<^4 

q>^xriOo3 2 (-|UJS 'e) 1W%08 IAI^ L • 

0 (8 2) H < 

• wa^m ̂ qnr^ if^osig^ §* 
(M#?$ir<^E»d 

Z9ZS/.0/ZI0Z<IfAL3d 9t8/.t0/£I0Z OAV 
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(7) (17,31, 1 4 1 Cy s (Acm)— 80N (d i benzyl 

— d i s i a I oo I i gosacchar i de) — I FN — /S) (3. 

7mg)£A*U p H 7 . 000. 2M 'J ( 8 M - V > £ 

#fr) (3. 3mL;iHt: 5 0mM) ^Atl/c0 ^7^t^77 

XZllZLtcfes )\s'<XlZT 6 CCKMLfco 1 0111, 

Ltz&s HPLC«trofc0 ^ISLT^Ct^HPLC, ESI — 

MS ted: W&mLtc.®. (03 6) N HPLC [^7A : S H I S E I DO 

proteonavi (C4, 5 |xm) , 02Ox25OmmN : 7 

. OmL/m i n, A : 0 . 1 % T F A 7.K B>^:0. 0 9%T 

F A/ 1 0 %7k/ 9 0 % A NN K A : B=5 0 : 5 0^50 : 

50 (5 #) ^2 0:8 0 (3 5^) ^5:9 5 (35. 5 #) ] 

frl\ (4. Omg) £?#fc0 

[0173] (9 — 2. 80N (dibenzyl—disialool igosac 

charide) — I FN — /S CD JQS&MH) 

0. 5 m L®i'^> KJU7^ZL-7^C±§E3-4. Tl#£ 

'J ^ 7° K (8) (80N (d i benzy I — d i s i a I oo I i g 

osaccha r i de) — I FN — (3 (3 0|U,g) ) £ Atl, p H 7. 0 

00. 2 M 'J >ItHISnS ( 8 M V7 — V >£#&') (3 O^L ; 

: 5 0 m M) £Atl/c0 -f tCT 6 0 °CtCM L/c0 1 

0 0$ Ff^ LH PLCM [A7A:SHISEID0 pro 

teonavi (C4, 5 |xm) , 02Ox25OmmN : 7 . 0 m 

L / m i n N A>^:0. 1 % T F A 7.K B>^:0. 09%TFA/ 

1 0 %7j</ 9 0 % A N, ^7^l>h A: B=50 : 5 0^5 0 : 50 ( 

5 fi) -^20:80 (35 fi) -^5:9 5 (3 5. 5 fi) isocrati 

c elution for 5m i n and then liner 

gradient] HPLC, ESI - M S IZ£ y Ltc 

(HI3 7) 0 

HPLCfoctt/Es i -MS0^-^^±IE9-1. -eiimumz&mL 
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TcC y K (7) ttmt&t, 
K (8) &, JP»H^J;<<J, mm 

if^^X^tc0 

[0174] ^»J1 0 

I F N -a/(3 r e c e p t o r 2 tc&Ltc 

i FN-(3 

I F N -a/(3 r e c e p t o r 2 tC>^t--g)#JP^S felt JpfrtM Ltcit 

I F N - /3 ProteOn XPR36 (Bio 

— r a d) ^ll^TS P R (Surface plasmon Reson 

a n c e ; T?)il^Lfc0 

IZ, }jit3S30 |xL/m i ntO. 005% Twee n 20/P 

B S Jkyfa LtZifbs 7^ yt) y 7°'J h (Bio— r ad) 

GLM5L,>7° (Bio-rad) C10 |j,g/mL0 I 

FN — a / 0 receptor2 (10 m p H 4 . 5 

) zmfeitLtco mmm3-cwmLtcmmv*>7n>m®im\itfi)U? K 
do), s/cti, ±§E9-1. 

^K£±§E3-4. ~ 3 — 6 . IC§E*6©J&A c mli, 

I*M, £<££/, y<fT.^Z^LX%bUtc1]\\Wi^LtcViy7 
• K£, 0. 1% B S A, 2 mM EDTA/P 

B S T' 0. 31—25 nM tCfMlSI L, 5 0 fx L /m i n '> 7°tC 

SILfe. &fc\ K (1 0) &, 0. 3 1 nM, 0. 9 

3 n M, 2. 8 n M, 8. 3 n M, 2 5 n M© 5 

^$5 L/c o ( k a ) , ( k d ) ( K d ) 

li ProteOn Manager sof twa re^ll^t L /cQ 

-^©ilp^^HI 3 8, HI3 9, fectt/, ^ 1 

IH 3 8 ti, I F N — a//3 receptor2 J7 

• Ull^iP^'JK (10) L/c^^7S 

7c, IH39&, I F N — a/ 0 receptor2 •SAP lilL/c 
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K©it£ ® #r L £ y ̂  7 £ ̂  r <, H3 

8N @3 9, 9 

'J ^7°^ K&, #JP»II©mittJP*° 'J ^7°^ K 

UTl^/co 

[^1] 

ka [1/M • sec] 5. 5 x 106 4. 3 x 106 

kd [1/sec] 2. 7 x 10~3 2. 3 x 10~3 

Kd [M] 4. 9 x 1(T10 cn
 

CO
 

><! h—
1 o
 1 o
 

[0175] ^MJ1 1 

£<£t/j£~RC&^ L/ciI£-ax 

(1 1 - 1. &-§>;& isiioii^) 

I FN-^Ltlt ^»J2-e^L/c77^77Pmi™ 

(1 5) {T^TU I FN-/3) fcJ:t/^WiJ3-e^L/cy 

K (1 0) (y$/7P I FN-/3) BS 

A ~BiXf U >@tH®j}t}§}t^;^JP U /H^S£4££frofco U QTK 

6 0AJ,L^:^1\T /#$? LN Phosphate buffered sal 

ineM(PBS, fflftfefcUli!) ^ffl^T50^ I U/mLt45J:9 

tC&^£iJ^L/c0 »l FN-zS^LTti, £l=rJ5$c K J; y WM 

Stlfc I F N 

1 2 0 075 I U/m UC;#$?U fUT, PBS£ffllNT50^IU/mL 

izmMLtco EDTA-PBSlt EDTA — 2Na (ffi^Hlil) if 2 

tC P B S tCjP^/co &fc\ ICIffl tN/c 
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o ttz, \ F N 

tc\ F N /3- 1 aXfo&0 

[0176] (11-2. 

77X (BALB/C7^, i#14, M2 0. 45-25. 28g) IZ 

ttL, 2 0 0^1 U/kg©ift\ fllSHMt. L < 

fr£>, -f >7, 'J >Ss> 'J Vi/Y'f y x ̂  - 2 9 G X 1/2 (^JU^tt) £ 

E^T#M4 mL/kg X^Ltc0 33 

2, 10, 3 0^ 1, 3, 6, 80#P^C, j£T&^0t&, &^fu, 33<fctf 

S^ilO, 3 0^ 1, 2, 4, 6, 8 0tP^C@ISbtfSjftfr^A'J 

/s v K 0 'J V h €lfflW (H I RSHMANN LABORGERATE) £ 

m^X7 SuLUMLtco n^LtinfotmikfeOEDT A-PBSt&^tiHZ 
M%U Us (1 5 000 r pm, 4°C, 1 0^) L/c0 -t/#£: 9 0 \x 

LMU L/CO 
L tco 51 v 7°33 <£ ZL -7"& tf-x £ (DL/c 

o 

[0177] (11-3. lfil*}fJt>fJJ£) 

K (I FN-/3) ©lfil^}lJt©)il^^ LK^>^-

7iP>-lS E L I S A^y h (il#^ y +M x>X) t~& 

0, 12 0, 1 2fe<D%HRZmmL. mj£-*>7Jl'tLtco #fcM*££fl^£f 

£tc£>(D7s$ yy- K t LT, ^tc$j(D£^ — Uv I 

F N — /3, I F N 2 00, 10 0, 5 0, 2 5, 1 

2. 5, 6. 2 5, 3. 12 5 1 U/m LC^J;^:^^ 

mmLtc0 *£Muc&, m%v-yy°)\y(DmRmzjt[:, 
z>&oizy^y<7m%?kmuLtc0 mbtitzmm&v, mm&m, i$b 

ih LTCE DT A—PBS XOmRM 2 Z ZL t IZ <£ y, 

Ltco %btltcMt^ I F N-^fJtlf^lIK OtC^L/c 
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[0178] (11-4. 

F N - i3 «*}f 

JtffiiTFSf* (AUC) titzs iz J; y If M 

(co) N (t 1/2) N iptu 

(MRT) N (cm 

ax) %M£>tc o 

ni4 oj; yN ^msizmzib^mz& yf^n/csmp*0u^7°^ 
K&, fe=rj3UCJ;yfFi^ti/c I FN-/3£J;b$$LT, 

L/co 

[^2] 

JST&4-

tl/2 AUC MRT Co 11/2 AUC MRT Cmax 

I FN 84 232831 50 20723 121 120287 170 606 

T->TD I FN- [3 68 85183 43 6754 222 39853 319 149 

i/y7 P I FN-j3 96 254544 70 15204 300 97078 345 403 

(t 1/2 : min, AUC : min • IU/mL, MRT : min, Co : IU/mL, Cmax : IU/mL) 

[0179] ^MJ1 2 

(1 2 - 1 . t£££©ll§!0 

tl K • -^r y K 'J V/NlfiTffe •& D a u d i 

i&Jfete RPMI1640 (Invitrogen)C, 56 °Ct 3 

0 L/c Fetal Bovine Serum (GIBCO 

) £ 1 0%, v U >-Xhb7°hV^>> (SIGMA) 

±SS7°b- Non-treat dish (IWAKI) 

3 7 °CN C02lg5%|ftmiU 2-3 0K 1 
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[0180] (12-2. JH 

±IE1 2-1. ^iLfcDaud i «£^zL-7"tC[5]i|X U 

( 1 3 0 0 r p mN 4°C, 3 ft) Ltc0 ±;*£77X 

, HBSS a-t^j) zi•*., tm^m^Ltco 

% ±;#£:P&l^/co 3 [gtfTo/co f IT, 

ffl^T«$(£ftJf:U 2X1 0 8 C e I I /mUCftaJ^KH BSS£ffl 

Daud i 

f*0Vh'J^U (BD) £JQ;LT2^^U JgfflMM;l>S£fFJ5£L/c 

o 7K±tc^#L/co 7 A 

(WilS^H) ^PBST5mg/ m L [:§|RLTffll^c0 SCI 

DY^X (C. B — 1 7 / I c r — s c i d / s c i dJc I 7^7, 

) (B*<7\s7) iZs -f >7, 'J >Ss> 'J Vi/Y'f y x ̂  - 2 9 G X 1/2 

(T^U^E) JSSfcH£ 2 5 0-3 0 0 ix LlS^}^L/c0 JSSfctf 

®A3tl/c*£56S^ A''J tl y%{£m LT^OX(D^t>^m.(D%;%:M-otc 

o 2 6 G 1/2 0>it#+ (T^U^E) ^1 mL©MI (T^U^E) 

IOO^L MIL/C„ 

[0181] d 2-3. fomm%&<Dm%.i5fe£wmi5fe) 
±IE1 1-3. (Dmm%m%kmfr^]n&t3 0 ydrX (M i t s u 

t oyo) tl7t|fi}#fIiitCDJllI (mm) (mm) £>fjj 

AE! L/CO Mjlfaf* (mm 3) ^SbtCo |fi mWmi-s 

ISWiWIm. (mm3) =SH (mm) x£s$l (mm) x£a$l (mm) X0. 5 CD 

^m^rWtHLfco mmtefeZfefttolzWUiL* ?^7lZ7°u>y htzz 
t?\ t ififiL/co 

[0182] (12-4. 

mm\2-e^LtcT^7• simp7fs <j17°^ K d 5) ad;zfmm\ 
(10) £N PBS^ffl^T5 

0 075 I U/mUCij^L/co I FN-^Ltlt IZ <£ y fF 

titc i F Nmrnmm zm\>\ 
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Tl 2 0 075 I U/mUC;#$?U ^ L T, P B S 5 0 075 I U/ 

m L [ZMWkLtco Jx^F^CDfMli!^ tc0 ±§E 1 2-3. TiUJ 

(n=4/m 

o 33ct^8 0 0mm3t'fe^/co 

^j£~RC2 0 0 075 I U/k g0SiCft^J:9 4 mL/k g 0# 

>^'7<yi^^-2 9 G X 1 /2%m^T&-5-L/C 

o Veh i c I e^aUctt, P B S ^ 4 m L / k g 

©#M-e^L/co Bl^dayO^U da y9Stl0 1 

[0183] (12-5. tg©M) 

12 — 3. d ay3, 6% 8% 1 0, 13, 15 

s 17izmmwm*M&Ls mvmmmwmvmkttmi ^ izmttz„ 
HI4 1 J;yN 

K&, UfFi^ti/c I F N-/3 ttmLX, if 

K d o) i FN-# 
i^ihb$xLXN L/C0 

[0184] ^MJI 3 tmmmmmmmmmcDm'm 
£ fc, ±IE 9 - 1 . T? jbnMkS L fcy i>77P*° 'J ^ 7°^ K £±§E 

3 - 4 . ~ 3 - 6 . tClEi6©S^A c mli, £ <£ 
t/\ y<fT.^Z^LX%bUtc1]WWi^MLtcViy7U'm^1]W 
7fs 'J ^7°^ K0«i^gMt££M L/c„ 

J: 9 Kfrofco 

£ ^ . A'-^ K >J aud i^10°/0Fata I Bov 

ine Serum, 100 U/mL penicillin, 100 

iag/mL st reptomyc i n # M R PM I 1 6 4 0 ip ±fe ( 1 0 

%FCS-RPM I 1 640) ^ffil\T 1. 25X1 05|/mL 

HL/Co 1 X 1 04/8 0 y, L/w el I "T^ 9 6 g7°b 
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— KtCjfffiU 0%FCS — RPM I 1 64 0 ^XmRZ tltz 

I F N-/3£2 O^L/we I C02;It^5% 

izm& L C 0 2 ^ ^ ZL ^ 3 7 °C, 30 L tz0 

UffitZs iai 30@©$ K=I>KU UT, cei 

I counting kit—8 (IH'fZ'fb^) lNT '> 

o. left o T >UJ£ £ tr o fc0 

titz, nmtLXs lEflQff&ftkS©$/:> T7 PHtlftAP'J ̂ 7°^ K (1 0) 

4 2 HI 4 2 9 tCN 

IHiF L/Co 



WO 2013/047846 131 PCT/JP2012/075262 

[itmii 1 ] (a) i XWDniB^y&b&§#]J^^K 

( b) 1 Trilt} £ tl Z 7 ̂  J ®tS3?U ft £ 4 § *° 'J ^ 7°^ K 

H33V^T\ 1 SL< 711^^ iML < tittAP^ti 

/c# 'J ^7°^ K ; 

(c) -f >^-7iQ>j3(Dfllifa ; 33tf 

(d ) 13^11#^ 1 XWo 1$tiZ>7^J StSB^U b 4 § *° 'J ^ 7> K 

UttLT, 8 0%U±mm'\^^t'J ̂ 7°^ K ; 

KtC33^T, -f ^-7iPV 

/S tC33tt£ 8 7 S£tCili$C£^ U -<>*-

7 x • > /S £ # i" § JP *° 

lulBHH^D^ U ^7°^ Ktf, l^lc£j-41111 £ ̂ i 1" £ £ £ £ 

K0 

immm y 
£ <>: £4$$[£: f 5, 1*^111 tCHBt^DtltttM 'J ^7> Ko 

[11^113] HtlttflP^ 7^ K 7 7 <f*> K , ;>4 < tt2 o CD^ 7°^ K7 7 

V* y^tZGf&tZXmt* fiflElill^P^^ h'7 7^ > h£ 

tusB/>^< 2 K7 7^ > hi:^i^t5Ii«:t 

tc J: y ?# £ tl § HflttJP 'J ^ 7°^ KTr & ̂  T ̂ 

ItiiBliilttAP*0 'J ^7> Kti, 

(a) S3?»J#-*t 1 Tf^lto £ tl & 7 $ J mWM h 4 ZtfVU?- K ; 

(b) SB9!J#^1 -£mfr$ti£7< KtC 

33^T, 1 iML < tittiP^tlfc 

K ; 

(c) <>^-7xP >/S </)&&{$ ; 33 J: t/ 

(d) I3^1J#^1 KtC 
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-f y^-yjLny 

i3 IZ-&V&8 &r>s <<>*-

7 x • > 13 ;£<|4£#f £ £ £ 

MflttAP^'J^0?1 K0 

fulEMflttJP*0^^ KtC33tt£»^\ 

II-e tb £ Z. £ £*m £1 Z> 1*^113 IZ*° 'J ^ 7°^ Ko 

fu §E$tfIttJP*° 'J * 7°^ K IZ 33 If ZTIEit ( a ) 3 

ti&i/i/TnmMs titzte, TIEit (b) xmfrZti&TisTumm 
X&Z>Z£%:*m£tZ>s 1*^114 IZ lEi^MflttJP *° 'J ^ 7°^ K0 

Dfb1] 

(a) 

[-fb2] 

[It;£lI4] 

[I*5f<lI5] 
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