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^SyhANP,hJ;b$xLTfttl/c7j<}^?tt^^'r/cto, 

^(Dfetsbs 7° 
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f1 

zzttfRSffittzZo 

mmommtamw 
[0047] [H1]|IMtt, SG-oxaZ-fb^tl 1 - 1 2 A©NMRf 

%m & zmt *> tz &> mm. 
[0048] *%mzi^xmmiztmt 
[0049] xmjltes '>&< £i,-o<DMyaWtfs i*> x& 

. 'jyjj-mmzfrbr, '>&< tt-o©hANP^^ K^i££ti/cMfr 
K^t^o *^©MfF<7> K&, Mfr£gtt&lNhANP(1-28) 

£J±&UTM:S£ftfclfo4'Mi!i0^£^U So, hANP(1-28)©W1" ScGMP 

±^tt£M#1~3:k©-'e£>£o 

£tu Al^Cg^I*i£WiILT$^tl/c, 

K"e&£o 7>K(C&V £{* 

9 &*m s <*^ mme> mmiz&ms n&0 
[0050] ^fgBJiUCfc^T, *tf(©*i^3M\L (0!lx.t£\ hANP^7°^ K\ »|t, x) > 

fCj; <<JlS^U"t^£;6\ Xte, 'J T Pell® ftjlC $!;•£• £frl£ d 

«hT:\ m-fi^izfei±bz^z>z.t%:mv%r&o ^iMip^^-t^b 

mm&$:-ttTiz-'D^&ztizti:%0 ut^miz£vgm-$titc 
s —ftT&izfiitifr—jjs xtes 

'jyti-m^ttti^'tKDmmmiAKDmo^m^te, nizwLfe-ztits & 
©fill tz ifc i; tc £ ti z> o 

[0051] <hANP/^7°51K> 

rhANP^70^Kj £&, 2 8i©7$ 

/c§t4/^7°51 KT'^fe'i) t SSH/i>Mtt"J" h "J n? A^US/^7°51 K (human Atrial Na 

triuretic Peptide : K M~F h ANP^ Xte,s hANP (1 -28)) 07$7 
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'>&< ti 1 {iLfrb 2 7 {4© 7 $ y 5 J 
FZmMtZo hANPti, mm^miz%mt^c-^nw (chi 

nkers M, et al. , Nature 338;78-83,1989) ) (CIPCTLS :t(D§i^W(DM\?& 

ft h+M <7 «ft©cGM 

^(Dtkmfe&zfzntzo 
Biochem. Biophys. Res. Commun., 118#, 1 

3 11, 19 8 4^(C§Ei6©a- h AN P >J T K (car 

pe r i t i de) tb Xs 0^C£lNTi!^I]xro^S$£lX?# Us UXJ5 (F§3 

pnp£:/\>7\ HANP) a- h A N P -JjgftlCttH u m 

an pro — ANP [99—126] <h LT £>tlT^£0 

[0052] hANPte, IB^S^I (DUtLt 2 3 {4©Cysggg|f|±tf 7 -f KH&&U 

hANP(C<££GC-Ag#<*©^t^b(C&, CI©'J 

^©c^(ii2 

iotlTl^Z) (Silver, MA,, Curr. Opin. Nephrol. Hypertens. (2006), 15 

, p14-21% A. Calderone, Minerva Endocrino I.(2004), 29, p.113-127) 0 

^(Dtctsb, £©'J V#»£fre>&£hANP(7-27)tt% GC-A£;£t^b£l±£si^ 

g-tiL-etoZtmPibtl&o ^^0^©hANP^7°51 K«h LTtis SB?y#^1)lC£ 

l/NT, N £ 1 7b^6 moy 5 J it %Xfi/5UZ2 8 it(D7 

$ K-c&y, L 
< (is 1 © 1 {4, 1 {4&tf 2{4, MtHC, 2 8{4©75 7It©'>& 

< K-c&y. u< 
^1©1{4, MtHC, 1 {4^:t/2{4©7$ yitIB 

(hANP(2-28)% hANP(3-28)#) T?£>y, sttfcftLOi 

. IB^y#^ 1 ©7$ yiHB?Ufre>&£^7°?1 K (hANP(1-28)) T?£>£0 

[0053] *fg0£©MV<7> K(C£INT, hANP^7> 

SSfp-n L 7°51 K(DM <h L T (is IB^S^ 1 © 

1 {4, 5 {4, 6 {4, 2 5{4©SerMtHC, 2 8 {4©Tyr©iygt©7j<ItS©fatl 

ngtift£ s& o - y u =i *> KI^ L/ct ©, IB^S^ i 
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CD 2 6 i±(D AsnOMMO 7 5 KS t IttlltfrSS N -<? 'J =l *> Kl^ L/ctCD 

($^C£lN-a£, ^mWpfi(D7$ sm%Aspt L, ~>kTV Kit L/c 

[0054] FIZ&^TS hAnp^y°^\:t>mmtiujyt)-m&%: 
ftLXm&T%m^s UT£ gft&f £<fc9 (c#*§&U >£LT 

, hANP^^ N3fc&tiVX&C3« 

Mt)5t£^i££l±£hANP^7051 K±©®FJT£ LT 

. ifSL<cfcyifs 

o 

[0055] --SCDhANP^^Kfe^WC 

U 2^±CD hANP^"^ K^#^\ #IICD h ANPMfr^0^ K"e& 

#|1CD hANP-f^ffp^7°51 K(is U >^-ti^(C^LT^©hAN 

P^tfJS^-C ££<£•?£, hANP^7°51 K<hi^L9&ttgS£*tiWi-t£ 

u yt>-fiT%m$RTzztx\ 
[0056] <%mw> 

^mmz^Xs t&s x&. 
2-^iil±CD^||fryj 3iz Kip-n (C<£ ^ ip-n £ Z)o ^ 

fgBJ^CfclNT. Hgtlfttt "GLY" tmmtZ>Z.t1bfoZ>a t/c, 

^Jtit£. mtf," GlcNAc-" , " SG-" (D&^lZ, LT*I§Et" & d 

i?hz>o L/cif^ 

STu^iffi-efei) 1 tiLmmm*lZ&^Ts 'J >*J-M£XtehANP^^ K 

<hO-X&N-yj =^> Klpn"LTJ5^s =^> 

^§4C (i"a ̂  tl&lN t (D t. LT^HE^tl'So 

[0057] II^It©S^3Mi«h&£3Mg©§EiHc£i\--a£s SUtc 

n:t±. mzmf&tz&mm^iz 
Mo. 7KItS =i*> Ki^^DiSI-^Itrnjl?) <hSSi£ 



mmi [0900] 
02 $ X&:? 2 2 4>*li03 ;? # 4 H ^^ 

•4H* ^-air^ ^-m^z \£iim ^lin 

:?§&# 

^-H r-¥ixn ̂ M^Ksa ^Y.-rycQ ^-^CH 
H irAtpiil :?H*§K= V?#*-m/"H ^-H **-HirA 
UQY. \£iim 
m^<^C\//^m^cDMcom^ swxn?mE(\£ 

r, <*1= ^ixn [6S00] 

-H#£ ^-#irA ^-l=<%£ ^-A^NH4 **-•/: fi 

ir<^ ^-H<yH^ CMH fix ^-CH^H-^ 

• .H3.<* ^-£fHH4 > ^-Ddirz '*-•£ 

^-•z ^-A^N/dirz ^-A^n ^ 

-H<vdirz H ^-CH fix ^-DH^dirz \H q^ir 

zir^-fi^ ^-^fiHdirz * (ond) r-\zc * (VOPI) |i<mx> * ( 

1*X) *-•/$* * (°VN1 B9) £4#ir^3-ZN * 

(ovgnsN/ovNneN) |1< - $ ̂  > f ir^4-Z-|\|/|lirZ * (ne|\|) = 

>r * (von10) |i<n^ir^ * (°VN°Io) /c^-frizir^ir^^zN * (oio 

) <$41=1^ "(ieo)^—i £4# XUBW)^-A<^ "(nid)^—l £ir£ 

* (n10) r-l=ir^ \£1im M1 £±^^<2:4-5#^$^ 

*§KWS HW9 \£A*£^Isl 
^um^xcD^^-^^WsMi^wcom ^ixn [9900] 

M#I* sags 9=1,^ 

?nr-ira)2 Yi^aa^^s^in ^m^com&im} 
TO (5}s^?o)io£P2i|iirz<o T$ I%±MWW-W& 

/.S£IS0/H0ZdfAL3d OZ /.6/.SII/H0Z OAV 
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tls Xtes 21X±0¥Mtf/7'J =^> 

m^mizmm agio tLx, x& 
H§aMtitWMt&Zt 

-CIM# rzzttfvzzo ^mmmommM^^xnmzim. 
Ltdmmxtbv, wmonfetbxtes ^f&m&<Dmmz&^z. —z>vx± 
commtf. xits mmik¥Mizs <fm SJ& xts/xte* x 
£$•&&££&-?$* ji?£L< te^Sju^momiz jfc i;tcV'J n S/y —tz£ 

tt 2 oJ^±-eJbtltt. $#£|$R££ ftft^$|A.5 0 iUTs 1^14 01 
J*l~F* ®3 0 <@J2TF& £ C <h "C $ 3 &tL<li 
$2 5mT"e&y. u< tern 2 owraiJ, 
«$ii sm&T-e&v. H@&T-C&£0 

[0061] sitMititd: 
tes m^z^n&wm^Mm^(Dmi6(D±Tifs "tomm&iz&^z i 
{±fcmWs^(Dmz-^(bmmws^(DfrT:\ esxttg^s^^urs mom 
mo i & &7)],&-?te2m ®tmm*£?'j=i-> K*$-&tz>ct-cm.rn.vt 

[0062] -jjs #mmifem£te. iicttns-^©3S*t^c 
} {iLrnmM^omZs 2ivx±.0mikm*iz&vx, W.&XteW.&& 

ZfrbTs E0®^Ji©ife {is7)vmrete2.{±) &tmt<fl)zi*/K^T£ 
d^-e^eu/clill-efe^o eilM-efe, MMtts 3f*f 
;is® 1fej^^MI©7^i?D (i — "OU v ^E^S^^rfnCDil 

o 1 fa ci/TJumvte2m mmtes >J >t>-m&xteIIANP^7> K^O-
X&N- =^> h'^UTUSo 

[0063] mmo#s7u5kmornMtes {^7)vmzte2m om.rn^x 
ft-£tel&omtW =l-> HittCtt, ttfc<D$L£mlfc<D# 

U £©#gjS5fciiffi-C*Tfc>ft£o 
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[0064] m$>^?K(D7x/^¥>iz 

-tzu K 

'J =!-> ^(DtcSbs 

W 3 is K^©*i^£PR£T£&©Tii&l,\ 0!)*.l£, fflfaW<bftjL%M 

^kTV KMb L> m%7V K4b£ftfcMt)ft<h;bJU/:K^vJUS£^1-£lbi^t) 

£ h <J 7xzM^7ry#Mt5^ti>c^[a^ SltlMtcFJfM©^ 

^^T^b^J^N-^'j =i^> t/c 

. WfaW £7)13 -JI(D£? ta&W&*M?Z> t J5J& 

ms©4bi^t)HJit)lt£o-y'j =i^> 

[0065] N^MItM©S«I^ JJTF©5fc (*5t^ (I) . SB^JsS (II) "C^IS 

tls Z. (OmMMitfr e> ft £ *£$££AG (5) <h P?/3x t © <h 1" £ 0 

[0066] [jb24] 

O H 

(i) 

[0067] 
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[yfb25] 

Manal 0 
Manp 1 -4GlcNAcp 1 -4GlcNAcp 1 -(O/N-L) 

Mana1^3 

(II) 

[0068] (jfc^ " 0/N-L" 0 9 U =l N ^ U =l <fc y U > £ 
—"f" Z t. Ji§E^C&lNTM7i:7l^rfn©GlcNAc£:GlcX(£Ma 

^tl^tlAG(5-Glc), AG(5-Man) tm?,t 

£0 ) 

KM(C £ ivT £ b L T ̂  T t 

[0069] t: \-mmm. 

imwy-T.sy, 

(=l >7°U >> ^7>) I, ;FbJ$Mft£';6^P^tiT^£o N 

Itrovvy-xtflllfcTvy-^'j 

a[(3]-M[cnhc(DT:T-7tmtkmT%mm-z'fo%o mmmmmtte. N^ 
Gal1/S-4GlcNAc^-7*ti££^U So. II 

vTtzMfikteMtz>%igt-c£>£0 

[0070] <S G, A G ( n )> 

=1^7°^ K (Sialyl GlycoPept ide : TSGPj <h^9) 

J2rF©*ti£5S (in) (iv) 

t&^bisj7 'J Jls^'J tl y (Sialyl Glycaru TSGj <hlN9) Z 

[0071] 
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[fc26] 

HCi OH 

H O 

O 
AcHN LA _ o - Q 

{* 
OH .JMHAej 

|;i % } | 

OH .OH 

oN^sMaX^° \ 
V(,M . \ 

^'-r,^ C4J|H f-|»-) ^ir-— ~<J NHAc NHAc 

HO>•*"•"/ O-H. j.4(•'._, H>>!'*" }*"" -*'•-»-• 
OH NHAc 

(in) 

[0072] [fc27] 

Neu5Aca2-6Gaipi-4GlcNAcpl-2Manal \ 
6 

Manpl-4GlcNAcpl-4GlcNAcpl-(0/N-L) 
Neu5Aca2-6Galpl-4GlcNAcpi-2Manal 

(IV) 

[0073] (jfc^ " 0/N-L" 0 9 U =1 *> N ^ U =1 *> KH&&IC <fc y U > £ 

—ISJS £:$•*• t~ •!> il <h 3-tcs JzlE^C&^TMTUTl^rfnCDGlcNAc^rGlc 

^tl^tlSG(Glc), SG(Man) <h|^IE 

T&o ) 

[0074] SGtt, SGP^ ti^©ay, yMU(Oy5)£-ZMm (Endo M, 

m iP7K^?tcj^ y-tjiy idh-r. 

n-Tixyai-rci^^-e^So sGPit WO201 

1/027868HCiB^0^tC^oT^SI, t/c, SGP 

(nm« m) s m) snrfcy. UAt 
2>ZL£tf-Z$2>o 

[0075] t/c, SG0g5c^©GLcNAc£BiJ0]|glCS£&*;/c, 

SG0S5u^iffi©GLcNAc 

£GLclCSS&*fcg^^&^!|£gt£SG(GLc), 



[8Z.00] 

(A) 

H 0 

[82^>] [Z.Z.00] 

2?r4-^in ^ (^^(UBM-6)9V^^C5'¥^$S21UBH 

^0VN019G9»^Sa)(6)9V ^19-6)9^^ "¥^f $M2P19^ovi\Pl 9G9»¥ 

5£gG9(6)9V£mi0) Ilf^2»^MO)(S)9V.>a¥(09V "(6)0V *2-3 2 2 

4-1^211*(MI 2 (^^(UBKI)3S ^19)9S.Sm$) 

09Si^^-19S "iO€p21SiT ' (II 
%SiT) (S)9V-^£¥^0VN0130)®^M# 

09CS vnnwa^-.^-^-frdfT/ir^Z-O^ £^(Z.)9V " ( (111A 

) (IIA) &wm±r4) U)W-+fr£¥^%]*VCD»^MitCDC-Z 

£4#3(6)9V * ( (IA) (A) 

) (6)3V^-f»-^¥^^oV9nsN0Sf¥^S#Q9C3 

GS [9^00] 

Lsaso/nozar/ud 9Z L6L<Sllinai OAV 
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[<b29] 

Gal(3l-4GlcNAc(3l-2Manal 
^ 6 

Manpl-4GlcNAcpi-4GlcNAcpl-(0/N-L) 

Gaipi-4GlcNAc(3l-2Manal 

(VI) 

[0079] (jfc^ " 0/N-L" 0 9 U =1 N 9 <J =1 <fc y 'J V 

—I§3a£:ip"n T&Z t 3-tcs -blB^tC^l/NTMTUT^wCOGlcNAc^rGlc 

^tl^tlAG(9-Glc), AG(9-Man)<h 

[0080] [jb30] 

.... 
••HAC 

H,Q_ x 
O 

, n O H , O H O *<\ 

" ' * 

(VII) 

[0081] Dfb31] 

GlcNAc[31-2Manal 
6 

Manpl-4GlcNAcpi-4GlcNAcpi-(0/N-L) 
GlcNAc|3l-2Manal -

(VIII) 

[0082] (5£E^ " 0/N-L" 0 9 U =1 *> N ^ U =1 *> KIS^C <fc y U > £ 

—I§js£:$p*n •!> Z. t. 3-tcs -blB^tC^l/NTMTUT^wCOGlcNAc^rGlc 

^ft^ftAG(7-GLc), AG(7-Man)<h 
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[0083] ncfciN-c, 
m?L&2 

omray, <ty$?3iu<i 5§=£iTT&y. £e>icj;y$?3iu<tt 
i 2iTOlJ, ^e>tc<fcyifsL<(ii omrF-c&y. £e>icj;y$? 
SK(j5ijjira^ ^e>tc<fcyifs L<(ii m. 2{®% 3<@x&4<@-c 
&y. 

xm -(Dtmwxfo&zt mi su^0 
[0084] tea INT. *gtlft£UT. ^$lC#£T£3t£*>/^ftXfcJM&ft 

mmttm^Xs 
. xtes (M$^b^) ^$E^£I±T. 

o^^T^^o £0<fc9&J5J&lcffliN£gfli£ UTtt. 

^fettT. (Endo-A: Li, B., e 

t a L, J. Am. Chem. Soc. 127(2005), pp. 9692-9693% Endo-F: Wei Huang., 

et aL, ChemBioChem 12(2011), pp. 932-94K Endo-D: Shu-Quan Fan, et al 

, J. Biol. Chem. 287(2012), pp.11272-11281, Endo-S: Wei Huang, et al, 

J. Am. Chem. Soc. 134(2012), pp. 12308-12318.) 0 ZLfDtkote&MfDMt 

LTs i> h-|S-N-7tf;i/^l/3Ht$-y-^ *Str* 

-xm£.(Dt3?ijz\is K^£3JD7K#fl¥-f £-5t0®ffi7 7$ 'J~t LT^P 

btlX iSlJ s CD Efi (C J^A CXs Endo-A, Endo-D, Endo-F, Endo-M, Endo-S 

^FA*^P <Q tlX ls£>0 

[0085] Z.(Do^>s Mucor Hiemal is(C|±|5fc'3~'I> E ndo-M(£% N 

^MIKcfc^NT, MTU^^iy^GlcNAc-GlcNAc©^©^1; =1 *> K^£flD7j<# 

MTZ%fe.*mt2>o £££. z.(DWkftmz£Vtj]V&^n 
N &w- *e> 2 #@ ©G ICNAC 

7U^iy(Z)fJ|II^, GlcNAc93fe£^f M(Z)M$E^b^t)(Z)G IcNAc©4 

$E^|p*n (Y. Tomabechi, et a I, Bioorg. Med. Chem. 

, 18(2010), pp. 1259-1264, 0 ^ ̂ tC. EndoM^ffllNfeltl^©^ 
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^cnkcu-tA.xmommt (m# 
% Glc% ManH) l/N/cii-n (C 

Ts GlcNAc©4{i(C>^J^'r^{iS(Cfc^NT. £ £ £ 

#^P £>tlTIN'S (Endog lycosidases - Biochemistry, Biotechnology, Appli 

cation, Masahiko Endo et al. Kodansha, Tokyo(2006)) 0 

[0086] Endo-m&nttezmMMittes 
ft#. 

AG(5), AG(7), AG(9)&tf SGfcEndo-M©gM£&£0 t/c, Endo-M 

©^S{*Tfe£ Endo-M N175Q&, Endo-MCDgft^'tk &&&%&% 

Endo-M N175Q^ifS UIN0 E 

ndo-M N175Q£ffllN£jf^ *ggt&i&&i|g£ LT&, SG-Oxa© <fc •? &*£ 

u SGpo^^m^y0 

T K\ (Midori Umekawa et al. JOURNAL OF B 

lOLOGICAL CHEMISTRY, 285, 2010, pp. 511-521 (ffeCD^ftCDSgfeflUfclBii 

Endo-M&tf^CD^gflitt. 

Endo-M^.tFEndo-M N175Q&, LTliA 

(I5ro : MlbjSH ($0 ) ncHT^o 

[0087] JP7.K^?®ll(Ci: y HggtSr^y |±l UTffllN^Jf^ S5t<hJP7K^?®ll£ 

. gtuftst, %bntcK\&mfrbmtk%mm.tz>z.£.t>< 
T££0 

[0088] ^yai£ftfc!|£gttt, *£$£§{*:£ LTffllN-ct£HNU 

^LTffllNTt^lNo fly*.#, M^w(CGlcNAc^^-r^MII(Z)iI^ 

MII^DMCTMil-r^o^tC^yGlcNAc©^!^© 1 

/c7KItS«h 2iiLi%mWsTlzm^LtcN-7-teT)\s&(DmXX*y-VV ym* 

GLY(GlcNAc)-oxa (^flsftlCttSG-Oxa*: LT, J^STT^ £ £ T 

dCDJ^lC^y (GlcNAcfbn"^) 

&&£J&<D&M£ LrH^zztVs ^^#T$ 
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^ o 

[0089] t/c. &m m 

$-t±\ • I^L/C 
mmte'&ik'&M*m&T2>z£-emt>ti2>o m#. II^LTSGP, $ 

LTGlcNAc-lb^tk LTEndo-M 

igfiCDGLcNAc-fb^tk ^§£GlcNAclbl^tHC#£ft£GlcNAc{IiSUC]^i;/c 

fflm©SGP£Endo-M-N175Q, pjfMtC <fc jgfi©DMS0#£T, 20~40°C ($?£ L 

< tes 20~30°C, L< &22~27°C, ft^C&250C) ,1-1 0 0#^ ( 

ifS L< &2~80m L< tt3~6 0#F^) fl^U MHPLC 

(ODS, 0.1% h U 7;U^PMt7K;^)S«h0.1% h U h — h 'J 

[0090] LT 

s LT, 7^yg (SG-NH2^) , (SG-Af 

) 7^KS (SG-N3^) % KS (SG-M) % ^ K 

S (SG-I) otUC^T, 

SOU 

[0091] Z.(D^^ IZ LX^btltcMMn^^^te, SShANP^7°51 K«hi^^1± 

U SUCD 'J V^-^^r^LThANP^^ d 

o 

[0092] rMis^bn"^j <h LT(is 1 =^> 

LT^gtgt" 

^\t^xhutemzm^ut^\ tu 
§E$t<h LTGlcNAc£#fr rGLcNAc-fb^tlJ (ttslItS) . LTGlc 

rGlc-jb^J s $t<hLTMan£#fr TMan-jb^J , 

tifX^, gtifS L< &GlcNAc-lb^t)Tfe£o 

[0093] <'J 

*fgBJ^C£lNT U K(C fc^ThANP^ 
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7°51 F 'J >ti — '> 

&<tt,-sm-ehANP^7°^Kt$n-nu '>&<tb-mmnmmt9u 
=^> Ltl^o 

[0094] hANP^"?1 Ft U hkHP^-f^F(DNMm(D 

7$;^ Cjfcm(Dt))\stf*^)\s&, t*> 

ra#^i©ife. 5& 
, 6fe, 2 5 {iCDSerMtHC, 2 8fe©Tyr©iygt©7j<ItSs 2 6{tOksnOM 

m.(D7$ KS&^C, 
t) £ In^ £ tf & o 'T $ £ o 

[0095] *fgB£©4Nfc^:^ KXtt^©SP#*ti£©^§ElC£lNT, 7$yi£x&^ 
7°^^ ^sy&iEiitf&iNPsy, £WCN3« (7$yi) . ^ducc* 
m riyJUS) ttez&oizmiBt"i>o 7$ 7K©£(C 

V £ttttT§E*6t£il^ Gin*) , fu§E©JU-JU£3£$E£l±. £ 

MJ(C CfcdKc N 7^5 <h & £ d <h f 5o 

[0096] J It (CO INT ̂ IlEt" •2>*in\ (aj^^) (C 

SSi^L/c, 7$ JWit LT<^I©li^Tfe£, -rSS&RXftUlstf**/ 

)\y&%s r«7$7 SJ f atUVtf^isJV&l t^Mt%> t,(D 

tTZ o 

[0097] hANP^ 7°^ K CD N (757® XteCMm (t) Jlstf**/ Jl>&) <D'J>& 

< tb-jj-emyontm&T&m&s hANP^^ Ft u F 
hANP^7°51 K©N^(Cfc^NTM^»^ U UT5S 

ISL/cMfr^0?1 Ktt, J2TF0<fc 9 Ic^lEf**. ©<h-t£0 

[0098] GLY-L-hANP (A) 

(5S*. GLY&$it)lt£^U L&% SfIX&2o^±(C^Lfc'J >£-*1 

hANPtihANP^^^1 K^^-To Hi, GLY<h 0 -Xtt N - ̂  U =1 *> K 

L T £ y, L b T IN £ ^ ̂ ^©GLY^jSlpt" Z>Z.t1f 

T££0 U£, hANP^ 7°51 K CD N <h T7 $ Klnn" L T lN £ 0 ) 
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[0099] 

J F if "Z (DM Mm® 7$ J mz&^Xi&CD') yt)-tMntZ> 

m^s 
^(D^imzs /W7>^T, IBi^tU o©if^i(Z)/\-r 
7 >^^7°^ Kxti7$ yit©7$ y&t 'j yt>-m^i(Dmrz>t>)vi£*is 
;us©r^-effM^ti^7$ Asn©7$ys 
IZSQ" SG-Asn" t LT^IE^tl^o 

t/c, hANP^7°51 K©C^(Cfc^NTU LTlttllt^iS L 

Ktt, J2TF0<fc 9 IzmBTZb(Dtt&o 

[0100] hANP-L-GLY (B) 

(5$^ GLY&$it)lt£^U Ltt, SfIX&2o^±(C^L/c'J yt>-M 

hANPtihANP^^^1 K^^-To Hi, GLY<h 0 — X(£ N — yj zi :> K 

LTfeU, L #ll£ LTIN£t ̂li£(Z)GLY Z>Z.t1f 

-e$£0 U£% hANP^ 7°51 K CD C <h T7 $ Klnn" L T lN £ 0 ) 

[0101] Ttztt. 

^7°^ K^^-riE-^^^iytC/x-r 7>^{\t^T. JS^tttttUclEi^tU 
o©if^©/N-r 7>&^7°51 KX(i7$ sm<DCjfcmt)Jlstf*isJlsgt <J > 

(x&z^KS) 
mt&VtTZo Tyr(DtiJl>tf**>Jl>mzS G L/clI^i, " 

Tyr-SG" <h LTil§E£tl£o 

[0102] £fcs ^BjUztil^Zs hANP^7°^ P(DNMmRt?CMm(D^tzmWM 

Ktt, ±IE(DJl-Jllzttt^K l^TO^CO^^lzM'i 

£tl£o 

[0103] GLY-L1 -hANP-L2-GLY (C) 

(5$^ GLY&$it)lt£^U L1&tR2&, . 

eiIX(i2o^±(C^KL/cU ytl-m&^lss hANP&hANP^"?1 
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to L1&tR2&, GLY£0-XttN--?'J=l*> L1X&L2tf 

L T IN £ t Ifl&CDGLYtfJg^f ZZLttfX^Z0 L 1 &tR2 

hANP^^ KI^LTIN^0 ) 

[0104] Kxti^rosp^ii^aiNT. 7$yi£©iy 

II(Cfc^NTfj|^^(v^|±u/cj:f^©S^i^^ OTrosSDCDcfc-MC^sEf 

•2> t (Z) <h ~T Z> o 

[0105] (GLY-)AA (D) 

(5fcE^ GLY&ftttllt^U A.A(i{3ES©7$ ^§£7$ 711© 

S&Xtt U V* UT. GLY t. 0 -Xtt N - 9 'J =1 *> 

LXl^o ) 

[0106] KX&^©^Nf^©il§E(C£lN 

Xs 7$ 711X^^7°^ K^{UM©tfiStCd3lNTS!J©^ii^{4^:^-ri> 

£<iyow 7 o©if^i(Z)/N-r 7>&$ttiit 

®S7U7fc£ffiHCi>tf£> yj • :> Kinn" O ©if-n ©jSip 

(0J*.tf. (SG—PEG(3) —)Asn^f:£f) 

>^-ti^^^^LTIESL^lNj:i^(c(imLT (flUtf. (SG 

-)Lys#) &fc\ m^tlX^ 

£ ti JS5$ tx b & £ ft ft ik&-WO&£T:b<DX$>Z> o 

[0107] £©<£•? J&JU-JUCtfclN^ Lys©iyfl7$ 7S«h a7$ 7S(Z)^^(CSG^ 

ISL/c^Nf^is " SG-(SG-)Lys" ©«fc 9 (C^IE^ ft£0 t/c, [W]^tCGLu 

©<H^JU7K^S>JUS^: a £JU<K^s>JUS©ja!i^lCSG#jt^ 

, " (SG-)GI n -SG" Xtt" SG-(SG-)GIn*" (Asp&tfGLutt, 

*>Jlsgtf7$ Asn/Gln<h^l i;ii£<h&£0 Gln#tt, £ 

<h LTIIIE^tl'S 

o 

[0108] t/c, -^^(ChANP^^ WJ©^IE^)i 



WO 2014/115797 33 PCT/JP2014/051357 

%UmtZ>o Lys® a till#* is Jimz'mftMifMnL. a7~iJ g 
PEG'J ytl-^fr LZhANP^ 7°^ F(DN 

" GLY-Lys*(-PEG-hANP)2" CD<fc •? 

T&o 

[0109] m^awt u vi N -X 
& 0 - 9 'J =1 *> KlS^r'£ tlZo Z<Dt$<D?'J zI *> KlS^r CDlifalB 
W.tea{\LRZ?& {\L(Dl^'ftl%:M$R LTfcJK .. ^nCD^^C^N (Tomoya Og 
awa, et al, Agric. Biol. Chem. 47(1983), pp.281-285.% Mamoru Mizuno, 

et al, 121(1999), pp. 284-290.) , £ 

(D^mmzcDm-sma. t in i;m#*t z z t ttmt L <. m*. sstti 
ntf s Gx&^(D^mmmzfo&m^s u >*-m^tow 3*/ KIS^C 

lANo 

[0110] *nm&lZ8\,^Ts 3t£tlft£§E^ (0iJ;Ltf, GLY, SG, GlcNAcfO <h LTIE 

ItSclf" •?> ^*n"% S'J (<- /ES ̂  l-M'a & $ % JS7H^Ur^(DEK^^Z ^:s =IP^P E"^ 

iz^db%b(D£Ls N-x&o-yj =^>p^izmmtzNxteo^ mt 
(DttZo Ztcs [WJ^StC. hANP^^ K^rlE-^ (00*. 

hANP, hANP (1-28) ft £') £LT$mtZ>1rn'&&s JHU^UTN^©-

N H% RXfs C^ai©C = 0 (i% E^E^EE^C'S tl%> & (D £ LTi^EE^ tl%> 

o t/c, ^tcBTy^iNPsy^^N^^ LT^iE^n^ 
o ttet>t>s Mfr^Stt&^hANP^0?1 Ktt, H-hANP-OH <h LT^IE^tl 

^ o 

[0111] K(c#£ti£ U '>&< «h fc 
—D(DmWM£?'J =i*> Ki^t£illlJI^X&MIIJI^ '>&< £ 
fc-orohANP/*;^ (7$ £*1^, N 
HX&C = os hANP^7°51 K^iyiKc^-r^ii^iyii^ti^tcj^u/cti 
ia (&5&) ) ^ft5o Jii-CD^lcfi&f 
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gB^ttitlC^frltT" Lx" <D£?lZ3amt2>Z£tf$>2>o 
"Lg" hANP^7° 

^ K<hE®i^1^ti&M&JZ&^Zte'J yti-m 
ikizmm^tizfem^zjt&t&bcDzfo&o t/c, hANP^^K^mg 

"LP" tm^n, >mmt(D<f>j 3ts Fm^izmm 
•r uyti-mi£.izsMm^nz>±T(D'Mm%:3t&rz>:b(DT:-$> 
•So 

[0112] *fP£<D'J V2J-!»J£££V,NT, <flJ =!*> Fi^lzmmt&NXl&Othm 
(7$ ^7$ Ki^tc^s 

t^Nxtto zm&r-i&ciw?M£ rmwj ti^o g&miztt* ± 
BB&'SlZBMT&'ttl^tKDMT&^teo (GLY)-0-CH2-C(=0)-(N te 

rm hANP)-e^^tl^Mft^7> KTii, 3 <J y*l-M 

£tcs (GLY)-NH-C(=0)-CH2-CH2-NH-(C term hANP)-eH£ ft&4^ 

t^7°^ Fte, 5]!?©ga6$ifre>&£ U >tj-ffi£&GtZZ£lZ&Z0 

*mm[j sm^^nmK&mzGtzbcD-e&ti&mzm 
fe-ztlm?i&2 0 0m:P&T<DM1l&8('Zh2>Z£tf'Z%s fc?£L< 

1 5 0 Ws^TOm&WcZfol). <fc y if S L < te 1 0 0 Jl^J^"F©^ 
ll-efey. ^^iCcfcyjfS L<tei OH^JJTFN 5 OJM?UTX»3 OJI? 

stifs u< &2 OJI?J^T. I SJI^TX&I o 
m*&T<D&mm.-e$>z>o Z.<D&?Wyti-m^mmt&^ztemiov 

£tf-e$zt)\ B%L<tes 5mT® IJ L/ct©-efey 
, 4% 3, 2Xte^-DO^yti-^^m^tc^yti-m^ 

P51 KTfe'So 
[0113] *fgB£0'J -OCD'J ^§£'J> 

ti-fi^te, -fi^izs Mlft-^'J =!*> K^-r^tfES. JkXfi, hANP 
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^7°^ b^g-c&y. 

7°^ 7$ J&£t))ltf*V)l&$:^tZ>tclsbfc3. L <s ^ ^tC<IU 

II(C7$ySs 

IA\ >;b-^©JM*$y<h LT(i, HO-CH2-

COOH, HO — CH2—CH2 — NH2% <f)U$$yIt 

s -fe "J X "J v > & ££®mt Z>Zt ifX $ £0 

[0114] *$m<D')yt>-ffi3kh\ ^mu> 

ti -ft? £ L T lis 'J>ft<£t,s mm £</')-1 *> KiS^-e $ £ t t£S£# 

tjMb-n^s hANP^^ 

ti^o e 

Sfp-n 1" 

<U\ 4k$Q(Dl5fe%&mT2> Z £ 

ifu^s incites 7^yg£t>)\st<*is)\s 

KiS^is s Hl^y U-r $ KSOi^u S HS«h a-KZ-tr^1 

JUS-hOl^N 7xy-jUS«h h 'J 7V-)lVty^(D%^, (Hitoshi Ban 

, et al, 132(2010), 1523-1525.) 0 7)13-)lt t))ltf*V)l&lZ£ £x 

7V KS<h7-te51U>S©HusgenJ5J^C<J;£i£^;&$y^-t£ 

Z.£ifZ^&o U yh~%^£ LXteZtl^(D^m^, 

[0115] Ktt, ±fa£LT-fe®Wk'&$:^tij&miffoZ>tclsb 
s 'J yJj-M£tf—feyL±<Dl:$$&£T&i§'£s ^KteroimiMtisfiDfc© 

"tO&otaWfiktotiy^Lt, 

mibtl&o 
[0116] rVJ7)l*lsy£LXte, 0iJ;Ltf, rf'JJL^lsysfiJz\-)\y (PE 

G) , 7°P Zl-Jk 7>U>yj =1—Jk ^'J^-JUT7 

JUZI-JU (PVA) fc?£L<&pEGT^ 
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L0i££PEG(3), PEG(11)0^9^13^1-^0 d©<£ 9 mW^Mt 

7°51 K<h L"Ois ^t)2-1 3, 2-2 7M2-3 4f^ 

TZ>ZtifX^Z>0 

[0117] t/c, 'j 2^±©7$yit^ 

^7°^ Klnn"L/c^" U Kit£#A,-eiN-rt£HNo o©i;9^7$ y 

It, Xtt, hANP^^ K©N^ffiX(iC^Si:6g7 

$ Ki£^ LTs hANP^7°^ K©^7°^ tZZt tfX 

t/c, hANP/^7°51 K t. (is ^7°^ K^©ti^^:^LT^LT^T 

[0118] ^0^0 "J >;b-fi^C#£ti£7$yi£<h LT(i. |W]-©j^ll(C7.KIIJl 

yS&t^UTK^JUS^i^L/c, 7^ ZVRV. 

ftizmM-ztits ;Mxfc-?xi>£ <, AI©:P$ yit-efe-^ 

T^l^o AI075 yi£<h LTtis D 7$ 7$©<fc 9 ti 

fc7$yitTfe•3t:fc(t<> ^Ii7$yutc^L 

my^ x&, B&^T7 

$y ire fey. <£yfc?£L<&5^5y7$yirefe£0 ^0^©^^^ 

It&. ?tl£#XMG(D±y!imfe&GLtj:^Zt&ti?£L<s GlyXteTSS 
Mostlymmtm^utcT^jm^umt^ztmt. IA\, £©<fc 
9&7$ yit£#fr'J V*-i|ti£©0!J£ LTtis GlyXte 2 £l±©Glyfr 

£;*- U =JGly£#<^ N^MC^-ehANP^^ K&tmtllt^iS LT 

IN£ t (D JtmiZ> Z £ ifx $ £o O CD<£ 9 7°^ K0IWJ tLXte 

, flUtf. m^awt LTSG(Glc)£$ffl U iJ>ti-tLTGly£#tMb^t) 

2-4 0&£,;&^f£o<h;^!±!5fc£o 

[0119] «li££^-t£7$yit<h LT^ flUtf. Lys©i;9(CiyiI(C7$yS 

itmtz ys^yilz^yitj . cys©i;9(ciyii(csHi^itssH 

&mmT $ y it. zx^ ̂  >it-^ yJV$ $ >it(D £ 9 tc ti JU<K^ 
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yit -tr u 
Mt ̂ 7KItSiyil7 $ J it 51 • © i; 9 lc{Ugtlc p-7xy-;us^^ 
t^7x; -;uiyii7 $ J w& t t & z t &?• $ & 0 c: ti e> ©iyitii 
£&GTZ7$SWz£[,*rtts ajMmiZffi-£Lfc7< S&RZftiJl'rf^V 
)\s&mxfizmm.(Dtm&(D 3 j&-c;g^-r &zt#-c#ii$ L/c u > 

t—IA\ 
[0120] 7$ys^yiiz^;&£&. iyfitcz^ys CP$KS£P&<) £'>&< 

t&--D^T&7$ S&-Z$>tltt!&lzmM-Z titers ^M7< J Wit. LT 
ttLys-e&£o AI75 yit<h LTteU GluX&AsptfMiygt^U#^ 

Jimz 1 , 2 -*/7§ J I^>0«t^d:2i7$ JW. 

tH ¥%Mv;T2> Z t ifu $ £o 

[0121] '>)S:<ttl-o07$>'Sil7$>'i?:^ SBttlft 

^§^7$ys^yiiz^ 
z> zttf-zzzo 

[0122] [fc32] 

(GLY)- Lg ̂ N- (AA> 

[0123] (S+. GLYBlfftiiSSU,. Lgli 'J >ij-fl,ft^®SIM#)fliftSS L. ittg 
X&2£l±(C:frKLTt<U\ GLY^ U£0-X&N-yj =| *> 
ray, Lg^KLT^^if^ #ii£^£ii&©GLYtfg^t-a 
So N-(AA)(iz$ys^yiiz^yit©iyii(Z)7$;mzm&tz>tzmmm. 

(AA) z^yits^i^t/iyiiz^ystc^-rsti^ 
•13^^:13 fro ) 

[0124] u 7$ys^yiiz^yit. x 
>jj-#?izttLs tuutfJrVJumzim&zmAL, x 

IN-e "GLY-Lg-COOH" T?^£ft£'J 



WO 2014/115797 38 PCT/JP2014/051357 

KfelUt, hANP^7°51 K\ 

tf-c$£0 7$ys^yiiz^yit©a-7$ys^7u 
--zfo&m^s Lgtes iyii©7$ys«ha7$ys©^^(c7$ Ki^-r 
&z t.& 'j yti-m^.^Mto tctx# 
, SG-(SG-)Lys©i;9^^^i^;&^'r^Mft^7051 ZQ&^tMt 
^(ommn^ut(t 2-u, 2-35^ifzwrntzzt#-c 

[0125] t/c, mm®W8klZ&^Ts Lg HJttllt) tip (-hANP^7°51 K) £Atl 

m*. & z t 7 $ y s^yfiz $ y it©iyiKchANP^ 7°^ L fcgp# 
o©<£9&S&:frli;s& 

. 7$ys«7$yir >jj-#?izttLs 

*>JUSlC&^g£$AU ^IN-e "Lp-COOH" U 

£1±\ ;bJU#^>JUS«{£tSLT, ^*JU#**>JUSlCLgXtt)|£tlft£ 

siyfl7$yit©a-7$ys^7 LP&, iyii©7$ys 

taT^j&<Dmj5iz~r $ KiS^f & £ <h z> 'J >ti-m^ 

&B$T&Zt&-e$&o tctPites Lp-(Lp-)Lys-Lg©<fc9fcSB#«i££^ 

t^>M^y°^ 0 LT(i, lb^t)2-

3 8, 2-3 9ftmy^t§ilt^$§o ^ ̂ tC. i 

-t& u -^^c*ti&©$it)it 

ZttfRTffiV&Zo 

[0126] £fcs 7$ys^yiiz^yit^i±;&. iyfiz^ys-haz^yso^ti^ 

tUC, milT7^ S&mM7< sm®atlJl'rf*VJl'&t77< 
•ttzztzmyMTzt-z-s ^(Dy<y£^^t^m^JfM^tis mt 
m£.tLg%^^ttZ>ZfT:\ 7 $ J &t 'J yt 

-M£&Bj$T&zt&prmv$>&0 mxtez(D^o^^y,tc^^ K© 
ISI^©7$yS(C, iitfHATU©J:9 
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AtZ>Ztif&$kZ>0 (c LXWk^UZ>\M^~J7- Ft UT. ®|a. 

fc£\ " SG-[SG-(SG-)Lys-]Lys" , " SG-(SG-)Lys-[SG-(SG-)Lys-]Lys" CD J: 

9 ft U > ti-mfetf&tf ZtlZo Z (D £ 9 K©JM*$y tLXte 

. M2-14, 2-3 5^ncfcm5o 

[0127] «(CS <h t—7It 

J Wit LTtiCys-efe^o AI7 5 7 

It^LT^ Lys0MUgt7$ ySlC0iJ*.tfH OOC- R-STr ( h U 

K) Giux&Asp©iy 

N - R -

%btiz>, s HS^tt£^7$ 

[0128] 'J Vd>^<«ht-0©SHSiyil7$yit^:#^ HgtlJItf 

*kMtZ>Zt1$Z^Z> o 
[0129] [fc33] 

O 

(GLY)- Lg -NT) S(AA) 
o 

[0130] (^ GLY&$it)lt£^U Lg^U SM 

X(i2^±(C^KLTti:^o GLY^ UiO-X&N-yj n *> F^X^^tl 

T £5 lJ s Lg#^£ L T IN £i§£\ Hl^0GLY^^t" 

£0 SlZSH&W&(-F5i;W<DW$iSHmzm&t2>$Lnm*$:^^ (A 
A) ) 

[0131] sHMM^yit. x& 

. yt)-ft?lZML. (GLY)-Lg-N maleimideT^tl3'j 

£J5J&iS 1± £ £ <h IZ <£ TS^s t Z>Z.t1?X^Z>o o ©J5J^(C ̂ INT 

s S HSM7$ y|t©a-7$ yS^t^/X^a^v'U/lO^v'UStCfc^NX 
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t>-m&ZBf&t Z>Z.t tfX $ So M7U,£Z(D£? tz#m L /c^ 7°^ K(Z)*t 

sHa^=i^ti/c3-^;u^7oK7°pno^>it^sj^^ 

1±\ K©C3S»j£!iUh AN P^7> SHS 

«{£!SU Ka^^-rSMII^:0.2M'J>ltilij)S (pH6. 75 

tfth5fe£o LT&* M2-1 9, 2-20 

, 2 - 2 e>tl£0 

[0132] Lg {-Mm) tip (-hANP^7°51 K) £Atl 

m*-Z>ZtX\ SHStJgi7 $ y It®tlfUC hANP^s 7°^ K i)vM^ U j£ 

mtz> v >ti—fr?tmfr^fri±r$^£yTzztx\ 
m^iWRXf/xmU^mmP^y0^- JSHM 
ittzz tares ffi-chz>o 

[0133] yit«h(i, iyii(c^;u#dr^;uS;&/>^< «ht-

-DMt^T^ ^7$ yitt LT&ASPX 

liGlu-efeSo AI7$ y@£<h LX(i, 0!l*.l£, Lys©tlfC7$yS(C^ w 

>It©i: ? ft 2fiE^jJU#>lt£SJ^£ i±/c$E7 ̂  y 1£&z>z.t 

[0134] 'jvaHtSstf, />^< yit^#^ Hi 

mwt\ y^mmmy $ y mmmizm^t zmt;, 
5$ 0 SBfrl* ia 5:^tZ>ZttfZ^Z> o 

[0135] [jb34] 

O 

(GLY)- Lg \N^V(AA) 
H 

[0136] (i£cK GLY&$tt)lt£^U Lgti'J Ell 

XIt 2 Jil±IZ#m L T fc J: IN0 GLY<h L &0-XttN-^ 'J =l $/ K^"?^£ ft 
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T&y, #ll£^£ll&©GLYtf;g^-f £££#-?£ 

So co^^ju^vMyiiz^yit^iyiKca^-rsco^^L. (AA) 

[0137] u 

It. Xtt. &MlZlfcCTT$S&lZ&m& 
^IAU ^IN-e" Lg-NH2" ft£ U V*-#?£££&:;* ttfcm, 7^7 

S^KiL, L g t/ctihANP^^ K©C3«<hi^£l±S d <h tZ£ o T 

a-2jJU<K**>JUStf 7 U -"efeSif^ L g tts &!l&KDtUI/tf**>JI,&t 
at)Jlsrf*isJls£(DmJjlZ7$. Pfa'£TZZt-eftl&M£&fiTZ 'J >t)~ 

fflZlfZ <DJ:? lZftt&Lfc&$k<DJ3Jls7K**> 
K(c h 'J yji/taffiMMTkHfot N -1; KP=£S>3.£ W < 

7$^s^ii (SG-NH2#) 

^^Z.txm^LCOmm.^^^y0^- K^^LT^A-rSo^:^l±15feSo £© 
mA-te, ^;u#dr^;us«7$yit.h LTGlu£ 

m^TSGtm^Vtcm^s " -(SG(Lg)-)GLn-(Lg) SG" (GLuS. 
mspcommtfy^ zcom^wksntmcm^ 
tteztcto) o o©<£ 9 7°51 K©^{£$1 <h LT(is {b^i2-3 1 

, 2-3 2/j:my^1"§c^:^$§o 

[0138] t/c, |W]*§©S^C£^T, Lg (3|gi$lft) «hLp (hANP^7°51 K) £Atllf 

A.ZZtVs tUlstfJrVJlsggmMT^ J ^©iyfKChANP^^^1 K A*jS$n L 

K?:l]lt§ct^$§o £©<fc9&SB# 

<&^CJ^I;T:P$ yS(c{£tiS£>iAU ^-c 
" (hANP) —Lp—NH2" T?^£ft£ U >*-#?£££&;;*-t+fc^ 

!SU £Lg<hi^£l± So <h(C<^ TSUI'S 

$So o©J5J^C£^T, Jm<Da-t)Jlsrf*i/Jls 

S^7 ULp(i% iyfI©^>/U#dr^>/US^: a^;U#dr^>/US© 
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4-i£3Sir<**>POT0)gi# \X3 2 4-^rii£^3 2 2fl-££^W£f;H ^ 

Z3f/$^»® (on?fl^3 2 2^asiSi[M * 

^asisinn) 11^^z»sir<^#ir¥0)rig 

irqiv 3g/ir<^#ir¥HPi ^^IM|l^ZMgir<^>j>ir¥ [6£L0] 
02<3?i£!Ik#3 2 24-i^fl^ ^ 

d ^o£vdNV40)ii«i¥ix/.>a¥M»a)ii«i2i^ 

±#- va32?4-^o?i#wi3±^-¥<n 
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dNv^fflf# ^nYiin^d ̂ c£v$^^d ̂ o£vdNV409)i«ia322+i-

><L^mCD?\ ^c£vdNV4¥1XdlC#^g^ *n 

^ 3 - N 3^SslMi=i£ir£ r, H -1 

d ^O£vc#^gir<^#ir^o)iiii^n$^2ic^a)2.¥i^r^ °2$a^ 

3 2 r. §4t^iiW>i3 2 24-^M 
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[0143] 

MjuMm^yV K-fb K U 7 x =JU**7 < 

>#£~F-CJ£J&£-t±\ - yu =ii/ K^SttS 

c^c^-ts^TSo-h^-e^So tfc, ^wytc^tu/c^^c^T, 
;m<Da-t))i,#*i/)\,mzm r^si^ji 

1"^ t $ §0 K0 

Il#y^: Lt(t ^t)2-3, 2-4, 2-8, 2-9, 2-13, 2-

21, 2-2 2, 2-27, 2-2 8,, 2-3 8, 2-3 9#^W^tl 

^ o 

[0144] 7xy-;uaiyil7$ iyfI(cp-7xy-;uS;&/>^< ^ t-o 

WrST7^ y@refetl(^(CPS^^tl4UN#, 3^7^y@£<>: LT&TyrTfo 
So AI7$ y It<h L"Oi, GluX^Asp^iyil^^/Kdr^^StCp-

y 7xy-jU^J5J^^-t±/cB^7$ smtHZZMviTZCttf-ZZZo 

[0145] '>&< 3LJ-iimnwij7^smz^frs m 

[0146] [^36] 

[0147] (^, GLYfcMgtifS£^U Lg&U >;b-ff^©¥ffMyfi££^U en 

X&2£l±(C^LTt<U\ GLY<h UiO-X&N-yj =IS/ 

Tfo^J, Lg^KLT^Sil^, #il£^£ll&©GLYtf;g^-rs £ t&V$ 

So 7xy->/uS(i7xy-juiyii7$yit©iyfl(ca5fe'rs7xy-jus 

ysic»^rs^i£SB#£#fro ) 

0 H 

(GLY)- Lg 
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(AA) 

[0148] d©J: 9 £ U 7x7 -JUSiygtZ$ 7 It 

, Xtt, (GLY)-Lg-N triazoledione(*)"C 

matiz <j >ti-ft:p&fcjfc$-&zztiz<i:z>r§ij£Tzzttf-e$Zo z 
©J5Jfc££lNT, 7xy-jUSiyfl7$ yit©a-7$ ;SM/X(iai) 

iiiihu7i/-
G I cNAc^N - -Ju=£7sOV< $ KT'St^b U h 

ANP £J5J&£-t±£;:£-Ch A N P © 2 8fe(Cfe/c£Tyr©7 x J-JUiM^Z 

G i c N A 

o o©i;9^^^©fl:^y«h LT(i, ^tl2-6#3b^ 

if e>^0 

[0149] 7KItSiyil7$ liyfltCTKItS^ '>& < —o^t" & 7$ J It 
-ZfotlttftlzmM-Z titers ymt UTttSerXttTyr-C&£0 A 
X7< ymt LZtes $1*.#, AspX(iGlu©iyfI^>/U#>It(C2-7$ J I 

^y-;u©i;9^7$ y Jffl&Z 

[0150] t/c, |W]*§©S^C£^T, Lg OBttlft) <hLp (hANP^7°51 K) £Atllf 

7xy -;USSiyfl7 $ J It©iyfI(ChANP^ 7°^ K 5t^ L tc 

t K^l]lt § c ̂  $§0 £££, |fe©#*§ 

'J >J3-ft?t$Zfr'£t>1±Tj%filT&ZtVs -ft?rplZ& 
%k(D>mmRxf/xmm(Dhmp^y°^ m 
^Wtt z>zt Rrtg-e& £ o 

[0151] >j>ti-M£&s '>& < 11 -o©TKltSiyflz $ y lt£#<^ fflfaWtf 

ttfVZ&o 
[0152] 
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utm 

(GLY) (AA) 

(AA) tes 

[0154] 7Kits«7$yir x& 

-eJ5j&£n-£ £ £ ic<fc o xm&T zzttfx%2>0 z<D&fciz&^x 
s 7KItSiyil7$ yit©a-7$ S&%.Xfi/Xteat)J\,tf**sJ\/&lZ&^T 

s By ©siitift^g^;* it*;: tMz&?ztt&Mi£%:^tzi)y 
ti-mik%Mf8.t2>z£tf-e$2>o mz.&\*l)tnn7lz h-f 

$ ywiUfoiz h 'J ?)it n?<• $ yxjifoyW. K u 
"tr U >©«7KItS^J5J^^1±/cmmx^^o^:T\ O-^'J 

=^> Kfp-n LTIz u XUgtlCGLcNAcfeSA-CS. IcHggt 
9 7°^ K0IWJ£ UTtt, 

2-5 £>ft£0 

[0155] t/c, |W]*§(Z)S^C£lNT, Lg (3|gi$lft) «hLp (hANP^7°51 K) £Atlif 

TKItSiyflZ^yit^iyiKchANP^^ Ktf5t^Ufc9tfNti£ 

u yti-^tm^^xmmt^ztx\ 
MRtf/xmmmmp^y0^ K^S ssi^r 

[0156] ^ <D i; 9 & z $ y u =r^ 7°^ K U 
yti-ft^, yti—fr? 

s &m^x±BB<Dm*<D£jfo&?j?ztXs 
(Dm%}M%Mn$-£;Z>Z£ft<X$Z o s £ CD <£ 9 U =f^ 7°51 K <h L "Oi 

. ±§E0<UM£^f£7$y$tf^3ift£PSy^cPS:£;*ft&l^ -£i£ 
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L/c*!^ (Xaa-

Gly m)n (m% M£s SWC^ilAZ LTs 1 £l±CD Ell^ift^r^t") X^iiS 'J 

IQi^T-efey, <£yfc?£ L< tt7&TTfo<>Js mlZ-D^TteiS blZ 
IA\ U 3><7> K<h LT^ (Cys-Gly) 

3% (Cys—G Ly)5, % (Lys-G ly-G ly)3% (Tyr-G ly-G ly-G ly)3^^r^!J^t"'2) ZL £ 

mwmt LT. 4k-£M2- 1 5, 2-17, 2-1 
-e$&0 

[0157] ±§EUfc<fc9fc\ mmyytl-ftTs GlcNAc--fb^tl£. 
T^£-t±£c:£i;:j;y, ma©ti^(cisi+^ti/cu yti-m^^mt^ 

t/c, ^^n-si^tiMroiSc^y^i-rsci^^Rrfg-efeSo 
<£ 9 ft. ISI+s J5£(C & -o X, /< U X- :> a > iZrn A,fcl®^ 7°^ K £$^i: 

T&Z-ttfX^&o 

[0158] <g^^;£ • GlcNAclb^t)> 

M*mt <j yt-mmtfo-wzns Ki^L/cMV<7° 
N-Z-tr^U^UP^ > (GlcNAc) >4b L/cGlcNAc-ox 

a (gL<&. ^©GlcNAc^mc#£ft£3o©7KilS^:P-tz?1,'Mb(Ci:y{£ 
!S£ ftfc £©©<*: 9 ftll^tllt) (C7KItS^^-r^ 'J yti—ft? (mzi£? 
ij =i - > *;jk -tz 'J X 51 •:>>©<£ 9 ̂ 7KItSiyil7 $ J It& ¥) 

t/c, 'mmtyyti-m 
Z\is Ktt, TV F&Z^t&MftMttiJV 

'J yti—ft^Z K U 7i - jU/1x7>7 < >#feTJ5£5£l± 
£ o <h (C <£ y £^f Z> Z.t tfV &Zo 

[0159] tmmt [.xmmmm^mt^mm^ 
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t/c. cm# 
, GicNAcfbn"^) GICNAC) izmmmwm 

(0!J;Ltf, Endo-M N1750) £ <h T 

[0160] ^gBmcfc^T. rGlcNAc-jb^J 1 =l :> 

(CMfr£SttT^&^GlcNAc, &ti\ 

Xtt. hANP^^ ik&ya-e&Zo GlcNAc-fb^tltt. MA. 

tf. UTGlcNActfmMOMb^tk 7$ yit^«hyu =l^> K 
Lfcfb-n^s ^A.tfAG(5)©i;9 (C#M7f;^(CGlcNAc^^-r^MIIX(i 

^tl<hl^L/clb^tk 'fb'n^<hGIcNAcCDPEHCD yj • :> K 

fp-ntis a-fiT'feoTts /3 liTrfeo T (Endog lycosi 

dases: Masahiko Endo, et a I Biochemistry, Biotechnology, Application 

) t>\ ^f&<DmMz&%izLtc*,<D-e$>zi%^ mt 

Mas GIcNAcfbn"^(C£ INT1(3 itT?£ £ <h #$? t LIN 

o 

[0161] GlcNAcjb^tis Mx. 

4,5-Vt: Fn-2-^^Jlt^V-Vnlb' ,4' : 1, 2]-3, 4, 6-

h ,J -0-7-^51^-1, 2-VT**V-CC-S?JIS=I £°^S-X (TIE^ Bull. Che 

m. Soc. Jpn., 2003, 76, 485-500#BS) ) 

[0162] Hb38] 

AcO 
| 

AcO-y^-JL- 0 
AcO J 

H 1 
V"u 

/ 

[0163] &££difgtlft£ UT, pjfM©^. tt£S£^f £ <£ 9 £ 

o<h;6*-e$£o o(Z)i;9^GlcNAcjb^(Z)fl:^y(h LT(i. 

-2C, - 7Af, h'j/v-
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- 6DfN *kmiZ>Z.£1?-Q^Z>0 £tcs GlcNA 

MfoMt b 
Ttiv Boc-(GLcNAc-)Ser (ft-ptl 1 — 1 D) , Boc-(GlcNAc-)Asn (J. Am. Ch 

em. Soc., 1999, 121, 284-290) , (GlcNAc-)Glnft££$!]^T£ £ 

•So 

[0164] ilBCD^^^GlcNAc-fb^^SO©1; 7> 

i^ffgS^^f-sGicNAcft^iti^^'rsei^^'e 

Cl(D<fc-5^#^GlcNAc<b^tltt^^©^^^ KCDi^CflJET 

75^i (2jJUtf**>Jl/g) ^TSGlcNAcfc^ 
(7^^i) jkxfpmoMiks 

pjTMro^fgS^^I-^GIcNAcfb^t) (ftfti : 

?K5 KS£*ff £4b£-tl 1 ~ 7 B#) ^t§c^^t$l.o 

[0165] t/c, 0IJ3.J& 7^yg (*;i//^^;i/S) £^ff&GIcNAc-fb-&Wltt))l> 

(7$yS) ^W-r^PEG1; pffM 

©^©PEG^fSGlcNAcft^t) (®ft0!l : 1 -3 A, 1 -4 B, 1 

-5 A, 1-1 9 =|) £tcs PEG(Cftx.T, /1-x'JGl 

(Ser-Gly)©<*:9&\ # U 7$ FJTMCD^©#'J 

7$ K'J >£-£^T3GlcNAc(bl=rtl 1 - 2 1 B^) ^ 

#'J 7$ K£#£ft£7$ JW.ii UT. tlfl 
iZ Z> t (D^umt & Z. tlZJ:-oXs m%tnt&izw.tez> GlcNAc 
it-SWa % IP ̂  £ -t± z z. t ifn- £ z> o 

[0166] £fcs ^mmzm^btl^crnc-it^mt, -#?4^Ci|M&fiDGlucNAc£ 
d^cfc-p^McDGicNAc^b-ntittx tuML 

tc7§ J l£tc 2 -D ©G IcNActf N — V 'J =l *> KH&& U fc fc <D ̂  ±!3©G IcNAc-

U litlSo L 

ys©J;9tCt]fUC7$ S7^yif£'J yfi-ftTt U 

G IcNAcfbn"^ 2 <h # & o £ T\ GlcNAc-(GlcNAc-)L 
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ys-OHCDi: 9 2 -D(DGicWKcRXf^-D(DtlZ>G\-cWKciki^ 

Wl%:'&f&tZZ£tfXl*Z>0 £©GlcNAc-(GlcNAc-)Lys-OH<h >J Vy 

(7$yiil7$;m £j5j&£-t±£c:tx^mo^cnkcit^^i^t 
ZCDJlfe^BV MT Z tX%%k(D GlcNAc £#^-t£GlcNAcft 

t/c, GicNAcft^^im©ttgs;&^'r^ 
*1^. ^©-^C{£!SS£>IALTGlcNAc£^£l±/cm, mimLTs ^ 
m%\wm LtctmmzmvMcnhcik^zm^^vz ztiz£-?x&%m(DG 
lcNAc<b^£^rr£Cl£tf-eS£ (IM:M1-5B) 0 otfU? 

IZ£-?X. #*§&GlcNAcft^t)£^J5£-t£ o tt><mtXfoZ>* 
[0167] |fc4 fu§E©GlcNAc-'fb-ni|:^©£lis ^ i> lN T\ GlcNAc£:Glc% Man(C 

Glc-ft-^l^k MarHb-^g<h£t! Ls Zltl<Q 

Fom^otdsbomimt^t. LT. L < mm 
iStl&o 

[0168] Fom^z^xi^ IIANP% ngtm, 

^ ©#B£© £ I® S 3 nr. t&lCt£oT, 

X^(CJ^I;T. SSI:. %&4k. l£tSStfMm m 

[0169] flUtf. GlcNAc, Glc^^f* 

U ^I^JllIi^U V^-^^rhANP^^ K 

izmnt&zttfx^&o t/c, GIc^pGlcNAchhANP^7°^ K£^l££l±/c^ 

LT, m^^^^ZZtX, 

ITt^o ^SllZ-tr^Mb. UfaTi 

I*M£ifci£ Z £ X\ Z> Z £ tfX &Zo 
[0170] <mm. 

mm^nxi^shmpo^ttt^bx. mm 
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JkXfis fttl/c7K;£tt£^U So, cGMP±#^tt£l£ 

jllTU^o hANP(1-28)WufcXimm 

Ktt^ni^tCcfcoTtii 

Z-tc, Fit, ^SUhANPcfcyfcft 

ftfc7k®fe&^Tfcit)s 

Zo £©<£•?&. K^t^C^T, t«©5^£®ANP 

tg£&y. (^tEt 
(D&mizmvzztbvsmttezo -zbiz, 

^MhANP^ mm 

F^Jfii*(c#S L7° 

51 K£$^-t£o<hT\ £0<fc9&J§£^hANPtfgj(0F^Jfr4nc#£-f £££ 

(c<£££{*^©i^ff£il^£o<h;6^tg<h&£o KCDJfii 

iSM3(Z)^)i(C^i;T. IAtl^©£Mm©^Jfil*©cGMP 

TZZtlZ&^TU&TZZttflh&Zo *%m(DM^~?3L Fits 

&5--Z tltcfe. $jl 

*m&LT&y. <fc yL < 3 o#mz&^T*,m 
LT^y. cfcyifS L< tt£-5#j4 5^Mi(C£LNTt^§^ll£ltJ#LT£ 
y. ^ e> tc <fc y if s 6 o tc a ̂  T t ̂  §£^n £u T ̂  
So t/c, ©^^©^jfaA^©, K©*i!±! 

IZMLT. ^3 0#mic£lNTfctedi£ft£C:£tf$?3i L<. cty^SK 
&#j4 5#&ic£iNTfc&di£ft£c:£-c£>y, L<&^6 O# 
mz&^T&tfiih^n&ztxfoV. £ e>ic<fc y $?£ u < &$j9 o#&ic£ 
tNT t^HH^ti'2) 

[0171] K&, ilitlMtfg^ftTl^il^lCcfcoT, ftft/c 

ZLCD&titcfrfemZs m>lz*)>ti-M]k(D4k¥Mmz£? 
Ttf^ff^tl^o 7X1 m I ^y (D^Mmt LT^ ^$§HhANPtt3 2 mmoIT 
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tfJUiktZOlZttLX, Ktt, 6 0mmolU±s SfS L < 

te8 0mmol£Lh, £ £>K:$?3i U < 1 OOmmol 1 1 2 

mraol) 1PM%tZ>tcSh, ^2^±% U£ U < 3m±©7_K;£t4£^t" 

&t,<D-C3b&o 

[0172] K©lfr^^0tP^ Mfi^7°^ 

£&fchf £ Z £ K <fc y >l£t" £ d t ifX $ So 4#^ 7°^ \:<D&&l5fe£ U 

Ttt. 0!J;Ltf. LC-MStCcfcS^ai. hANP©U 

£^N/CELISA;£, Sfcu 

M^7> K£cGMP±f^te£f£^T£fflfiT?$^Ufcii^ 

7^U0cGMPU^Jl/£rtilR(Z);l!J£3ry &-^fH$kitu©lfil^©c 

GMPu^ju.hibix'rso^-e, 

U TMI^f &ZttfX^Z>0 £ /c s 7°^ Us 

>7°;u^ s D s - P A G u 

<h(C^T, ^ai'TS^^fe'e^So 

[0173] ^fgBJ^CfclNT. TiOi^^0tP^MM£tl/cJ ^mmkUPttm 

UTSV,\lft4^%B^£^T£<h£Sttt~;i>o HtJU^©j£T}&-^C&^Tx 

^$MhANPtt&^&30#©0#j&T?lWAN£&iii3ft^/c«>, 30^00^^-e 

c: ttfx^&o Xs in*§© 

•+^U^©j£T}£^C£^T. m^cGMP\s^<Jls(D±mte, ^MhMPX'tt&J§-

m60^-e^iu^m u [ysoiizm&tcisbs ^60^(D0#^-e^tti<j; y ta 

INCGMP Uu/cifp1, U tc £ Z t tfX $ £ 

o 

[0174] £tc. *Wmi&^7°?- K&, N E PtC^ShANP^^ K0^?(CMU 

CD<£ 9 &\ N E p^©^-ejfly^-rs c ^#-e$ & G 

[0175] ^B^©Mft^7> K©cGMP±HSt4&s GC-Ag#l*£fgll-t3«£+ 

^©sfts^ifiicinsiufe»iltliufc&* «£>£$?ut^e© 
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Jt*0cGMP)fJt (Emax) %\s\fe?Z>Z£ 

Ftf tit, ̂  

m^y°^ K^rs^cGMPjut^ ^rnmmpomxcmpm&ttmLT, 
»3o%j^i±-efe&c ^ u ifsL<^ mso%&±v&y, y 
i?£L<&. »7 0%J^±^^o K(i. ^MMhANP<h 

ikiiLT. 

lNfe9>£EC5 

"?(£&<. 3i%M<D-fe&±<D%te 
ZzktZttf-CZtltfs Bfimz&VT, Rt/Xit, M)m&X&-5-$ 

Z £&T?t* 2>o 

[0176] #f§BJj)tt, F&&$ij£fr£ bX^TZmMZMi&t 

%>o 

[0177] <E^> 

^^05{C#^E^0^j5jc^v^; UT±3ZELtcfeM^Zf?-

tWo%, 
±$Ltc®n®s Mir mx&m$k. $]*.&' 
^ils Mts S£ir MJ7Jl^PfEl£ (TFA) % =i/\^^N ^xy@t^cD@£tt 

^fgB^cfc^T 

ti. ±MLfct)«©s 2J'J£A. U^A, ^i^y^Af©^ 

JlJ^s £ 

0<fc-3ft, hANP^7> KSP^GDiTC&oTfc 

^5t©*I^C£^Ti^£ff^LT^Tt^o 

K©m«h LTift L < tt, hANP/^^51 K£P#-e2£^±l*F^£ tlZ>&%Ml& U 

tc%(DXfo y, J: y if £ U < &hANP^7°^ KSP#T? S "J 7)\,X nmWMJUZ 
mmi&%Mi&Ltcb<D-Q&v, %tcs *mmzmz>mm$mmts 
MftlZffiZWmtoMMMt LXt. Xtt^-CDH^fF^UtfS^-eifeoTt 
<fc^o 

[0178] *mmzffi&mmomtiu&ftt 
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mmz&^-Tz <Dtft&£ IA\ 
[0179] *mmzmzmM(D£®]mft£ isTm^m&yana&^miZs g&amm 

s (a^) (o^m. Ms m.vt<Dmmjkxf&i3-m&te£tz£?-c*,mte 
Ztfs HKftlCl B^V(D&5-m(D±m£ LT(i, 0iJ;Ltf#Jl 00mg/k 

g J^"F-efe y . ̂ L<tti50mg/kg lJ, £ b IZft £. L < 

Img/kgJJlTOSo t/c, -B&fc y ©£-5fi©~FPS£ LT^ 0J*. 

tfj^jO. 1 yu. g / k g iil±T'fe y s fc?j£L<&0. 5 ix g / k g J^l±"Cfe y 

s <J:yj!ft Klix 1 At g / k g ^±"££>£>0 

[0180] *fgB^C#£Ell©&^#I]t^ fccfctm 

S1-£^©^IUC{£#LTt^E!]-t£o Ktt©t)lt£ifciP$ 

-Bsfcy 40ttsttK, t 

ttt" £ z: <h t £ u -< y? ̂ -Vaytfyy0, tiT-Tj^zmmbx 
nmmz&s-tzz£*>-?%&<> ztcs 

[0181] y«h LTiiS-r^if^ 

KXtt^©2£^tolCfF^U •?£&£. 7Ktt;^C)^?U &^Cj&i;T, £ 

pHfisg£y, t/c 
. £*§•&. ±m(D£?izmMLtcm^M£mmLs M 
0t(C^iI^7X. altfflTKs 
o 

[0182] GC-A^^ffi LTcGMPU^U£±#£l±£;:^Ci:y, >£ 

itsiii: A<-e $ & £,t©i^ ic^r & c: t Vs ^ §m&zfemt & -an 
*mtz>o zz.x\ r>£iu ^ttGC-A©s^btc<fcyiEt^b 
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ii;is m.*nRx?/xmmtz>z£ 
x\ v*Tz>o 

&z tx\ 
mm^nzo t/c, i®i(c^i^a^'iaL/ct(Z)^ 'fitt 

lb lc RS £ feR&tt #£>£#, *fgBJ3©ll2i££il®*ito 

iz&^-t z> ztizk-o x, (D 1±£ o «hj$f$-c 

(Dtt&o 

[0183] iHE, 

jtJfiite/t>££l 

). mmmmms Bmmt. BWU. mfriz&tfzmmvmWs mmt 
s tt£XfoZ> O 

H»!J 
[0184] uTs *%m*mwmzimt&o ^«ytc^ti/ct 

©tt* ^mnoWMZMcD-^XfoV, 
&IN0 

[0185] mmmuts ^mom^^y^-Fom^mwxh^. G 
icNAcft^, 

(D^^^m^u^Ltcinxh^o 
[0186] [^«yn 

<^«y 1 -1 > 

(1 - 1 A) Mt[(2R,3S,4R,5R,6R)-3,4-y>-tr h^>-6-t: Km =^>-5-(2, 

2, 2-h'J^PPi JIJ7^ ;)7h7th'P t°^>-2—r ;u]p< 51 

JU Ub^tll - 1 A, T^fOit^m) (D£f& 

[0187] 
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[ft39] 

NH 

CI3C—' O 

[0188] (10.0 g, 46.38 mmol) K <J 0 A (11.7 

g, 139 mmol) £TK (100 mL) U • • drlt2, 2, 2- h U £ • • 

(7.66 mL, 55.7 mmol) ^;1TU 10#^J£#bfco SJ^fclNJ^It 

^i;/c;»^5IXL/c0 

L/co (50 mL) U (24.1 m 

L, 255 mmol) £Jp# L/c0 LTllW^f fc0 £ 

'J h^77-f — (^^y-y : Mtx51>'U = 80 : 20 

- 33:67, v/v) TltM U (19.4 g) t LT 

?#fco 
[0189] (19.4 g) ^N,N-^7f K (200mL 

) (4.01 g, 44.5 mmol) £flP*.10#^J£ 

#L/c0 i0%^7K-e20, tSffl^TK-ei^^f 

L/co h U ^AT'l^iu }Jli®U 

t#/co U ^W^A^ •x' h^77 -f - (^^V : 

= 80 : 20 - 25 : 75, v/v) TltM U Sfttll - 1 A£fifeg<* (11.6 g, 2 

XfMW52%) <hLTt#/c0 

'H-NMR (CDCI3) 8: 5.42 (1H, d, J = 9.8 Hz), 5.37-5.32 (2H, m), 5.16-5 

.10 (1H, m), 4.80 (1H, d, J = 11.7 Hz), 4.64 (1H, d, J = 12.1 Hz), 4. 

26-4.22 (2H, m), 4.17-4.12 (1H, m), 4.09-4.03 (1H, m), 3.46-3.43 (1H, 

m), 2.10 (3H, s), 2.05 (3H, s), 2.02 (3H, s). 

[0190] (1 -1 B) Mt[(2R,3S,4R,5R,6S)-3,4-y>-tr h ̂ >-6-(2, 2, 2- h <J <7 n 

• $ K^f >/U)^"^r5>-5-(2, 2, 2- h 'J ^PPX h JIT $ J 

)T h^t: Fu^^y-Z-j (ft^t)1 - IB, TIE^©ft^) © 

"n"J 
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[0191] lit40] 

OH: VNH 
CI3C-/ O cc|s 

[0192] 1 - 1 A (5.00 g, 10.4 mmol) ^tVOUUj^y (35 mL) U 0°C 

X S 'J OUUT~\L K ~ h iJJI/ (10.4 mL, 104 mmol) £ VT+f t?*>£ P 0 yf 

iz> (0.467 mL, 3.12 mmol) ^riPx./'Co 405>H# 

L/co 

VV=?74- (^*V-y : M|X^U = 75 : 25 - 50 : 50, v/v) "eftM U i 

tot)1 -1 (3.70 g% «57%) <h LTt#/c0 

'H-NMR (CDCl3) 8: 8.81 (1H, s), 6.43 (1H, d, J = 3.9 Hz), 5.37-5.34 ( 

1H, m), 5.27-5.22 (2H, m), 4.72 (2H, dd, J = 16.2, 11.9 Hz), 4.32-4.2 

6 (2H, m), 4.16-4.10 (2H, m), 2.09 (3H, s), 2.06 (6H, s). 

[0193] (1 - 1 C) (2S)-3-[(2R,3R,4R,5S,6R)-3-7-tz K-4,5-v7"tz S^>-

6-(77iz h ^py^f h "7 t: K P tf ̂  V-2-^f jU]^"^r'>'-2-(tert-7° b 

;)-?n/iym^yVii (it-SWa i -i c, 
©-nj^; 

[0194] [ft41] 

[0195] 1 -1 B (2.77 g, 4.44 mmol) *Vt>UU*$y (50 mL) ^ 

^-e(2S)-2-(tert-7" b dr :> £-IUTK-JU7 $ J )-3-d K P =£*> 7°P/^>@t^<> 

$/JU (1.31 g, 4.44 mmol) <h b U 7U J $ S 'J ^ 3-)W 'J 

)\y (8.0 M L, 0.0444 mmol) 1 L/c0 (0.1 

mL) 'J 

p?h^77<- 7-^ = 75 : 25 - 33 : 67, v/v) "ClfM L 

AcO 

Boc O 
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, (2.01 g) tbxmtca 

[0196] (2.01 g) ttmimm. (50 mo ic^a?u 0.1 

NJ^Il yx^Ux-^KZ)|III(C&}# (1.5 g, 

22.9 mmol) 60#^J£#bfco S"C3®U 

h^77 

-T- (^dr+f> : ^11x^^ = 50 : 50 - 0 : 100, v/v) U S fttl 

1 - 1 (0.846 g% 2XfMW31%) <h LTt#/c0 

'H-NMR (CDCI3) 8: 7.40-7.33 (5H, m), 5.52-5.43 (2H, m), 5.29-5.15 (3H 

, m), 5.04 (1H, t, J = 9.6 Hz), 4.70 (1H, d, J = 8.2 Hz), 4.49-4.46 ( 

1H, m), 4.27-4.23 (2H, m), 4.11-4.07 (1H, m), 3.84 (1H, dd, J = 10.6, 

3.5 Hz), 3.75-3.73 (1H, m), 3.64-3.62 (1H, m), 2.07 (3H, s), 2.03 (3 

H, s), 2.02 (3H, s), 1.94 (3H, s), 1.46 (9H, s). 

[0197] (1 - 1 D) (2S)-3-[(2R,3R,4R,5S,6R)-3-7"tr F-A,5-i/7iz h=^>-

6 -(7-te t: KP lf^>-2—fJU];t ̂ >-2-(tert-7° b^> 

;bJU#-JU7$y) 7°PA>I£ (ft^t)1 -1 D, TIE sSOMb^tl) 

[0198] [ft42] 

[0199] 1 — 1 C (846 mg, 1.35 mmol) (Cl0%/^'vr>Aj%.M (^50%7K/S/HPP) ( 

150 mg) (5 mL) <hx^y — )l (5 mL) TK^UHISIT 

^-e30trPm#L/co ^mwco 

(740 mg) t LTt#/c0 

[0200] (740 mg) J-JI (10 mD iz&mu 0. 

5 hdr^> (14 mL, 7.0 mmol) 

200^}!# U/Co ^T'Dowex-50^:SJ^>S(CjPA./ctis 

-1 Dttmn&mw (543 mg% 2 

Boc O 
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IigW98%) tbxmtco 

'H-NMR (CDgOD) 8: 4.44 (1H, d, J = 8.8 Hz), 4.28-4.25 (1H, m), 4.16 ( 

1H, dd, J = 10.4, 4.4 Hz), 3.87 (1H, dd, J = 12.0, 2.0 Hz), 3.80 (1H, 

dd, J = 10.4, 4.4 Hz), 3.68 (1H, dd, J = 12.0, 5.6 Hz), 3.62-3.58 (1 

H, m), 3.45 (1H, dd, J = 10.5, 8.5 Hz), 3.29-3.24 (2H, m), 2.00 (3H, 

s), 1.44 (9H, s). 

FAB-MS: Calcd for C16H28N2O10: [M+H]+409, Found 409. 0 

[0201] <^«yi — 2 > 

(1 -2 A) 2-[(2R,3R,4R,5S,6R)-3-7"tr K-4, 5-VTiz h**>-6-(7 

iz h t: KP t°^>-21 

-2 A, TIEsSOMb^tl) (D£>I& 

[0202] [ft43] 

[0203] Bull. Chem. Soc. Jpn., 2003, 76, 485-500 CD IfliHC^ UTWtfk L/c, 4' 

,5' -yth'P-2' P[5' ,4' : 1, 2]-3,4, 6- h U -0-7 iz 

> (50 ml) IZfeMLs (5.56ml, 39.1 mmol) 

% p- hJUxVTJUtfvViitt0 U V— ̂  A (1. 64g, 6.53 mmol) 30t^Jp 

illLfco SIc&T. h U ^A7K;§;fc 

StTK^f- h 'J ^ATK^M&S #±MTK T )% ;# L /c ft s MJ7AT" 

MU @W1-2A^« (3.45 g, »53%) <h LX%tc0 

iH-NMR (CDCI3) 5: 7.37-7.34 (5H, m), 5.85 (1H, d, J = 8.8 Hz), 5.16-5 

.08 (4H, m), 4.66 (1H, d, J = 8.3 Hz), 4.33 (2H, s), 4.22 (1H, dd, J= 

AcO 

-],2-V^t^V-a-</)lZ\ — 7> (4. 30g, 13.1 mmol) PPX^ 

- (^V-y : B^I^JU = 60 : 40 - 0 : 100, v/v) XW 
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12.2, 4.4 Hz), 4.09 (1H, dd, J = 12.2, 2.4 Hz), 4.07-4.02 (1H, m), 3 

.64-3.62 (1H, m), 2.05 (3H, s), 2.01 (3H, s), 1.99 (3H, s), 1.91 (3H, 

s). 

[0204] (1 — 2 B) 2-[(2R,3R,4R,5S,6R)-3-7"tr K-4, 5-^7-tz K ^>-6-CP 

-tz KPe^>-2--rHb^tn -2 B, 

TIBsSOMb^tl) (D£>I& 

[0205] [ft44] 

AcO 
O 

AcO 
AcO-—~^OH 

AcHN 

[0206] 1-2 A (3.45g, 6.96 mmol) (54 ml) U 20%7KIt 

A-mm (690mg) 7mmm%T^x3.mmm#u/cQ 

KTlJliiU M?:lJ±g4Lfco yy V7°P 

Iffl1-2B^« (2.72g% »96%) t L 

Tt#/c0 

'H-NMR (CDCL3) 8: 6.36 (1H, d, J = 8.8 Hz), 5.21-5.10 (2H, m), 4.70 ( 

1H, d, J = 8.8 Hz), 4.39 (1H, d, J = 16.9 Hz), 4.32 (1H, d, J = 16.9 

Hz), 4.28 (1H, dd, J = 12.2, 4.9 Hz), 4.15 (1H, dd, J = 12.2, 2.4 Hz) 

, 4. 11-4.05(1 H, m) 3.72-3.70 (1H, m), 2.10 (3H, s), 2.07 (3H, s), 2.0 

4 (3H, s), 1.97 (3H, s). 

[0207] (1 — 2 C) 2-[(2R,3R,4R,5S,6R)-3-7"tr K-4,5-^t: KP=^>-6- ( 

UK T K^ t: KP f (ft^1-2 

C, TIBjSOMb^tl) 

[0208] [ft45] 

HO 

H 
HO 

AcHN 
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[0209] 1 — 2 B (2. 72g, 6. 73 mmo I) £ $ J -)l (42 ml) U ^S"C5mol 

/L-f Kdr^> K-^^y->/U}^(2ml, 10mmol)^JPx./cti, limt-

7K (4ml) -f:*>£$^(Daw 

ex50wx8)^rJPx.TpH3(C Ls Ls L/c0 V 

7°P HMUx-^U£iQx.Tt#£>tl/cg{*£3IXU -2C^|fe@ 

<* (2.72g% W96%) <h LTt#/c0 

'H-NMR (D20,TMSP) 5: 4.57 (1H, d, J = 8.6 Hz), 4.17 (2H, s), 3.91 (1H 

, dd, J= 12.5, 1.6 Hz), 3.77-3.72 (2H, m), 3.56-3.41 (3H, m), 2.05 (3 

H, s). 

ESI—LC—MS: Calcd for C10H17NO8: [M+H]+ 280, Found 280. 0 

[0210] <^«yi — 3 > 

(1 -3 A) 3-[2[2[2[2[[2-[(2R,3R,4R,5S,6R)-3-7-tr K-4,5-^t K 

• ̂>-6-(t KPK^ t: KP t°^>-2—T 

7$ J ]x S^>]i h^>]x S=£*>]i K =£:>] 7°P (ft^ 1 - 3 A 

. "FIEsSaMb^tl) 
[0211] [ft46] 

[0212] 1. 20 mmo l/gCD2-^ P P K 'J 0 P ~7 -f K U Vy (694 mg, 0.833 mmol) 

A IZXtls ^PP^> (5 mL) tkt}tt7L5jd-LA,t 9 L 

fco 3-[2[2[2[2-(9H-7>/U^ U>"9—r>/Up< y ) 

X h^>]x h^ri>]x h^ri>]x K =£:>] 7°P (488 mg, 1 mmol) <hN, N 

-V4 7 7°P < y (730 yu-L, 4.17 mmol) (DW PP^> (5 

mD mELX2mmmwLtc0 ^PP^VJIM ( 
i/^PP^V : J— )l> : N, W-V4 7 7°P tfJUX-^JU j7 $ > =85 : 10 : 5 

, v/v) -e3®% y^ppp<^>-e30, N, K"e30)^)f 

L/co 20%£X'J ^V/N,N-^7fJhMA7$ (5 mL) £JPx.5^LA, 

«h9m5i®-r^^^40tT^/co N,N-^7WWl/A7$ K"e30, S^P 



WO 2014/115797 61 PCT/JP2014/051357 

• **V-C3[Ik U m^^>7°-e^'J:#L/co ?# 
'Qtl/cU'vV (800 mg) (D^t>s ~nP:fr (200 mg) ^ AiZ 

Atls N,N-y7fMWl/A7$ K (2.5 mL) % h U x^JU;7$ > (406 ju.L, 

2.92 mmol) % 7.K (0.5 mL) ^rjpXtc0 HHIZS 1 — 2 C (174 mg, 0.625 mm 

ol) tN,N-V/^JU^JUAT^ F (3 mL) t h U x^UZ$ > (174 /J,L, 1. 

25 mmol) }iV 'i )\/0 K (80 mg, 0.625 mmol) ^rlg? 

^-ei0trPm#L/c}^;&jPA./co ^^"e20trP^f#L/cti, 3}®LU^>£N 
, N-^p< K"e30, *J<? P P ̂  >-e30}^}f L/co 1% K U 7 

• (2 mL) ZlJUTLs 2^L^«h9^i55S;&0JjX•r^ 

100tT^/co 0JjXL/c}^^;lE^iLTffi^^^:t#/co 0.1% h 

U 7>/U^PMt7K;^«h0.1% h U yjltnmWTiz K— h U 

<h L/c$*@HPLC (GL+F-f Ji>Xs Inertsil ODS-3) S 

tot)1 (25 mg) <h LTt#/c0 

ESI—LC—MS: Calcd for C21H38N2013: [M+H]+526, Found 526. 0 

[0213] <^«yi — 4 > 

(1 -4 A) 3-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-(2-7$ 7 x hdr^>)x h 

dri>]x h^ri>]x h^ri>] xh=^>] xh^r:>] xh^r:>] xh^r:>] ih 

dri>] Xh^ri>] Xh^ri>] X h =£:>]7°P(ft^rt) 1 -4A% TIEsS 

(Dft&$}) (D-gjft 

[0214] [ft47] 

o 

[0215] 3-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-(9H-7;U^U>-9-^h=^> 

J) Xh^ri>] Xh^ri>] Xh^ri>] Xh=^>] xh^ri>] 

Xh^ri>] Xh^ri>] xh^ri>] xh=^>] xh^ri>] xh^ri>] xh^ri>] 

7°P/^>It(320 mg, 0.38 mmo I) J $ J — JU (2 ml) .hUsTK (2 ml) (C}§ 

$U 0°C-ei K U t7A7K;^ (1 ml) £JPPU iS*ei. 5 0# 

mmnbtco o°c-ei (1 mo mwx, 
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o M'gjk (10 ml) 0.1H'J7MP 

Ml7K;^<h0.1% K U h - h 'J Ltc&m 

PLC (GLHt-rx>X, Inertsil ODS-3) LTif 

frMil^:Lt@Wi1-4A (233.5 mg, 99%) £?#fc0 

'H-NMR (CDCL3) 5: 7.63 (2H, br s), 3.79 (2H, t, J = 5.1 Hz), 3.75 (2H 

, t, J = 5.9 Hz), 3.70-3.68 (2H, m), 3.65-3.61 (42H, m), 3.21-3.17 (2 

H, m), 2.58 (2H, t, J = 5.9 Hz). 

[0216] (1 — 4 B) 3-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[[2-[(2R,3R,4R,5S,6 

R)-3-7"tr K-4,5-^t: KP^>-6-(t: KP^rh^t: KPtf 

=?y-2-'r J ] Xh^ri>] xh=^>] xh^ri>] ih 

dri>] xh^ri>] xh=^>] xh^ri>] xh^ri>] xh^ri>] xh^ri>] x 

h^>] lh^>]^P/^i Ub^tM — 4 B% TIEsSOMb^tl) 

[0217] [ft48] 

[0218] 1 — 2 C (36. 6 mg, 0.13 mmo I) 1&V * $ K (500 y. I) 

U (45.7 jul, 0.33mmo I) rCXVJ 

K (16.9 mg, 0.13mmol) ©i>7fM^A7 

$ (500 MD vcxQ.Bmmmnbtco 
[0219] 1 — 4 A (67.5 mg, 0.11 mmol) K (500 ix I) iZ 

rexmmbtc^JL^^mwxx, ^-c6 0#^jg#ufco 

TK (3 ml) % (100 At I) 0.1% h U 7;U^PMt7K;^)S«h0.1% 

h U -7)\,*um&T-b K— h U L/c$*@HPLC (GL+f-f i> 

X, Inertsil ODS-3) 

TSM1-4B (31.0 mg, 32%) £?#fc0 

'H-NMR (CDCL3) 8: 7.62 (1H, d, J = 6.8 Hz), 7.40 (1H, t, J= 5.4 Hz), 

4.47 (1H, d, J = 8.3 Hz), 4.27 (1H, d, J = 16.1 Hz), 4.22 (1H, d, J = 

16.1 Hz), 3.90 (1H, dd, J = 12.0, 3.2 Hz), 3.81 (1H, dd, J = 12.2, 4 
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.9 Hz), 3.77 (2H, t, J = 6.1 Hz), 3.74-3.52 (54H, m), 3.39-3.34 (2H, 

m), 2.59 (2H, t, J = 6.1 Hz), 2.08 (3H, s). 

MALDI-TOF-MS: Calcd for C37H70N2O21: [M+Na]+ 901, Found 901. 0 

[0220] 1 - 5 > 

(1 -5 A) 3-[2-[2-[2-[2-[[(2S)-4-[[(2R,3R,4R,5S,6R)-3-7"tr K-

4, b-V t: K• ̂ r5>-6-( t; K• dp:> J K "y t; K• tf^ >-2-^f JU]y $ y 

-2-(tert-7° J -fJU] 7 ]x K^p:> 

]i Kdp:>]x Kdp:>]x K dp:>] 7°P 1 - 5 As 

[0221] [ft49] 

[0222] 3-[2-[2-[2-[2-(tert-7" K^p*>]l K^>]x K 

dri/]x K^>]7°PA>I£ (200 mg, 0.547 mmol) 

(2 mL) ^-ei0t^if#L/co 

&mt&ztXs (165 mg) tLxmtc0 

[0223] J. Am. Chem. Soc., 1999, 121, 284-290. TMie. L /c(2S)-4-

[[(2R,3R,4R,5S,6R)-3-7"tr K7$ K-4,5-^t: KP**>-6-(t: KPdpS/^ 

JI>)T h^t: KP t°^>-2—T >/U]7$ J ]-2-(tert-7° K dp^JU^-JU;7 $ J 

)-4-^"dp V 7°^ (158 mg, 0.364 mmol) <hHATU (138 mg, 0.364 mmol) 

, K (3 mL) U N,N-^V V^P 

)VT^y (128 \x L, 0.728 mmol) ^"CI^IS W L/c0 

s %btl tc^T3W(D%^$(M (54. 9 mg) (CjPx., £ b tCN, W-*J 4 7 7°P tfJU 

(128 /AL, 0.728 mmol) *.T^-C0. 50#F^J£ # L/c0 J5 

Jfc>$£7.k"C&g>, 0.1% K U 7;U^PMt7K;^)S«h0.1% K U 7J^Pii7ir 

o 

H 
NHAc 
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S-K L/c$*@HPLC (GL^l>7, Inertsil ODS-3) 

- 5 A(53 mg% 2x^x^43%) ^ 

L T t#/c o 

ESI-LC-MS: Calcd for C28H50N4O15: [M+H]+683, Found 683. 

[0224] (1 -5 B) 3-[2-[2-[2-[2-[[(2S)-4-[[(2R,3R,4R,5S,6R)-3-7-tr K-

4, 5-fy h; K• dri>-6-( t KPK ̂ t; KP t°^ >-2--fJU] J 

]-2-[[2-[(2R,3R,4R,5S,6R)-3-7i? KT7^ K-4,5-^t: KP^ri/-6-(t KP^p 

h^t: KP £?7>-2-'J ]-4-^drV7° 

^y-nu];7^ y]x K^>]x Kdp:>]x Kdpi>]x K dp:>] 7°P/^>It 

11-5B% T§E5$©lb^fel) ©^J$ 

[0225] [ft50] 

o 

[0226] 1 — 5 A (53 mg, 0.0777 mmol) (C.30% S 'J 7 P|/Plf7X/^)S^:l]Dx.s 

^-e7B^*s#u/co 

(45 mg) «h UTt#/c0 

[0227] 1 — 2 C (65.1 mg, 0.233 mmol) <h h 'J x-^JU j7$ > (65 IJ.L, 0.466 mm 

ol) F (0.5 mL) U 

y^fjU^P'J K (30 mg, 0.233 mmol) ©N, AT $ K (0.5 mL 

) ;^^0oc-ejQx./co mm&Wbtco C©MW^-J? 

)^U (45 mg) ^MJxf^7$> (152 nL, 

1.088 mmol) <hN, H-V J ^JU7ixJUAT< K (2.5 mL) t7& (0.5 mL) (DT^ 

^L^tW^tc0 80t^H#L/co j5J&$£7j<T?&a&. 0.1%K 

<J yJUJumS&K^ttQ.1% K 'J yjltnMt^-tr K- K U 

<h Ufc3£*@HPLC (GLHt-rx>X, Inertsil ODS-3) S 
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Mil - (9.25 mg, 2I*MW14%) tbX%tc0 

MALDI-TOF-MS: Calcd for C33H57N5O20: [M+H]+844, Found 844. 0 

[0228] mm 1 - 6 > 

(1 -6 A) Mt[(2R,3S,4R,5R,6R)-5-7"tr K-3,4-VTiz h**>-6-[ 

2-(4-" hP7 x"jU)x hdpi>]^ K • >-2-'f )V~\ J ^~)V 

1 - 6 A, (D^m 

[0229] [ft51] 

[0230] Bull. Chem. Soc. Jpn., 2003, 76, 485-500 CD §EiHC^ UTWtfk L/c, 4,5-

V\i Fn-2-j^)it*y-Vnlb' ,4' : 1, 2]-3,4, 6- h U -O-yiz^JV-], 2-V 

7> (1.00 g, 3.04 mmol) £:y^PPX^> (10 

ml) A (312 mg) % 2-(4-"hP7 

x^jU)-X^ y — JU (2.54 g, 15.2 mmol) % (+)-^ >7 7 — (0. 

78 g, 3.34 mmol) 60oC"e30t^H# L/c0 

h U ^7 A7X^)fttCiJD^M3£H^x^U-ettdi L/co 

^7K"e^)f L/ctt, h "J ^ATtE )JtilU L 

U h^77 < - (^dpHt> 

: M|X^U = 67 : 33 - 0 : 100, v/v) TltM U @M1-6A^1» 

(1.51 g% W65%) <hLTt#/c0 

'H-NMR (CDCL3) 8: 8.14 (2H, d, J = 8.9 Hz), 7.38 (2H, d, J = 9.0 Hz), 

5.32 (1H, d, J = 8.6 Hz), 5.21 (1H, dd, J = 10.6, 9.4 Hz), 5.07 (1H, 

t, J = 9.6 Hz), 4.63 (1H, d, J = 8.2 Hz), 4.25 (1H, dd, J = 12.1, 4. 

7 Hz), 4.20-4.12 (2H, m), 3.88 (1H, dt, J = 10.6, 8.6 Hz), 3.72-3.64 

(2H, m), 3.06-2.93 (2H, m), 2.09 (3H, s), 2.03 (3H, s), 2.03 (3H, s), 

1.84 (3H, s). 

AcO 
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[0231] (1 -6 B) Mt[(2R,3S,4R,5R,6R)-5-7"tr K7$ K^>-6-[ 

2-(4-7<7 7 hdr'v]-^ K "7 t: K P >-2-< ,/[•];>< 

1 - 6B, TIE 

[0232] [ft52] 

[0233] 1 — 6 A (982.0 mg, 1.98 mmol) (12 ml) ihi^y-){/ (1 

2 ml) (250 mg) 7K*#HET^ 

xi.5mmmwLtc0 -tz^K KTH^U T@totn -6B 

(758 mg, W82%) t LTt#/c0 

iH-NMR (CDCL3) 5: 6.99 (2H, d, J = 8.6 Hz), 6.61 (2H, d, J = 8.6 Hz), 

5.32 (1H, d, J = 9.0 Hz), 5.24 (1H, dd, J = 10.6, 9.4 Hz), 5.06 (1H, 

t, J = 9.6 Hz), 4.60 (1H, d, J = 8.2 Hz), 4.26 (1H, dd, J = 12.1, 4. 

7 Hz), 4.15-4.04 (3H, m), 3.84 (1H, dt, J = 10.6, 8.4 Hz), 3.68-3.58 

(4H, m), 2.78-2.77 (2H, m), 2.09 (3H, s), 2.02 (3H, s), 2.02 (3H, s), 

1.88 (3H, s). 

[0234] (1 — 6 C) Mt[(2R,3S,4R,5R,6R)-5-7"tr K7$ \*-3,4-*/7-\z K^>-6-[ 

2-[4-[(x J )*JJU/<;E'NUj7$ J ]7i=JU]i Kdp:>] 

"f- K "7 t: KP t:0;7 y-2--i (fcpll -6C, TIE^©ft^) CD 

[0235] [ft53] 

AcO 

NH 

AcO 

H 
N 

Y 
o 
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[0236] 1 - 6 B (568. 0 mg, 1. 22 mmo I) h 7 £ K • 7 =7 7 (22 ml) IZfeML 

x K 'J 7 (424 jLtl, 3.04 mmol) &J]Q Zfcfes ~10°CX?U 

pdrlt 4-z hP7i-il/ (441.8 mg, 2.19 mmol) £:iPx.Ts Jg^miT'l. 50t 

mm^btco tst h (424 Ml, 3.04 mmol) £flp*.;/c&2j 

JU/^77l£x^U (228.2 mg, 2.19 mmol) £JP7lT, ^-C30#iS# btc0 

u/co 

7K"e^;f L/cti, h "J ^ATtE 31® U 

U • V h^77 < - {VVun* 

*7 : p<^y-jU = 100:0 - 90 : 10, v/v) TltM U @M1 - 6C^Ife 

(650.4 mg, W90%) <h LX%tc0 

'H-NMR (CDCI3) 8: 7.88 (1H, br s), 7.24 (2H, s), 7.02 (2H, d, J = 8.2 

Hz), 6.58 (1H, br s), 5.27 (1H, t, J = 10.0 Hz), 5.04 (1H, t, J = 10 

.0 Hz), 4.64 (1H, d, J = 8.6 Hz), 4.27-4.05 (5H, m), 3.90-3.81 (1H, m 

), 3.73-3.68 (1H, m), 3.61-3.55 (1H, m), 3.49 (2H, d, J = 4.3 Hz), 2. 

85-2.70 (2H, m), 2.07 (3H, s), 2.00 (6H, s), 1.82 (3H, s), 1.27 (3H, 

t, J= 9.4 Hz). 

[0237] (1 — 6 D) N-[(2R,3S,4R,5R,6R)-3-7"tr K2-[2-[4-(3, 5-Vt*7-1 

,2,4- h U 7 7'U 2/7-4-'T ;U)7x "JU]x hdpv]-4, 5-71: KPdpi>-6-(H 

K • J 51JlK "7 t; K • tf ̂  7-3-^f JU]T'iz h j7 $ K 1 — 6 D 

x TIBCD^dc 

[0238] [ft54] 

[0239] 1 - 6C (650.0 mg, 1.09 mmol) (30 ml) iZ'MfflL. 

£t) y 0 A (451.8 mg, 3.27 mmol) £rjp A.T60OCT'9. 50t^H# L/c0 

HO 

O' 
NH 
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Ltc&s 0.1% K 'J yjl/Jn&Mpk&yfctQ. 1% K U yji/Jn&Mj7 

iz (GL-tt-tJiyx, Inertsil ODS-3 
) izrfrmmmZtJlK (462.4 mg, 8 
5%) tLXmtc0 

iH-NMR (CDgOD) 8: 7.35 (4H, dd, J = 13.1, 8.8 Hz), 4.36 (1H, d, J = 8 

.2 Hz), 4.17 (1H, dt, J = 11.0, 4.8 Hz), 3.87 (1H, dd, J= 11.9, 2.2 H 

z), 3.70-3.62 (3H, m), 3.39 (1H, dd, J = 10.2, 8.6 Hz), 3.28-3.22 (2H 

, m), 2.90 (2H, t, J = 6.3 Hz). 

ESI-TOF-MS: Calcd for C18H24N408: [M+H]+425, Found 425. 0 

[0240] 1 - 7 > 

(1 - 7 A) 2-[(2R,3R,4R,5S,6R)-3-7"tr K-4, 5-VTiz K**>-6-(7 

iz K K^ t: KP tr^v-2—r y Uk-swa i 
-7 A, 

[0241] [fc55] 

[0242] N-[(2R,3R,4R,5S,6R)- 3~Tiz K7$ K-4,5-^t KP^>-6-(t: KP^>p< 

h F'U t:0"? y-2-j Jls]?f ^rSsJi^JlsT'Ss F (500 mg, 1.72 mmol 

) £x^y-JU (20 ml) (200mg) 

7Km#HET^-e30t^if#L/co KTII^U LT 

1 - 7 (460 mg% iR^quant) t LT%tc0 

'H-NMR (CD3OD) 8: 4.38 (1H, d, J = 8.3 Hz), 3.90-3.82 (2H, m), 3.69-3 

.55 (2H, m), 3.46-3.40 (1H, m), 2.80-2.73 (2H, m), 1.98 (3H, s). 

[0243] (1 -7 B) N-[2-[(2R,3R,4R,5S,6R)-3-7"tr K7$ K-4,5-^t: KP^>-6-

(t: KPdpi>p< h7t KP t°^>-2—T ;U]^"dri>x51>'U]-3-(2, b-Vt 

drVH°P-;U-1-r;U)7°PK Hb^t) 1 - 7B, "FIEsSaMb^tl) 

[0244] 
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Hb56] 

NHAc H \ // 

[0245] 1-7 A (100 mg, 0.378 mmol) £N, U 3 

-(2, s-vt dp v tf • - JU-1 —r JU) 7°p A >it2,5-y> dp v tr • u *>* >-1 —r JU 
(0.126 mg, 0.473 mmol) L/c0 

, 0.1% h U 7;U^PMt7K;§)S«h0.1% h U 7;U^PMt7"tr h - h U 

L/c$*@HPLC (GL+f 'f x Inertsil ODS-3) £ T tfSDttli £ 

frl\ (93 mg, W59%) <h LTt#/c0 

'H-NMR (CD30D) 8: 6.82 (2H, s), 4.38 (1H, d, J = 8.6 Hz), 3.89-3.87 ( 

1H, m), 3.78-3.75 (3H, m), 3.66-3.62 (3H, m), 3.44-3.38 (1H, m), 2.67 

(4H, s), 2.46 (2H, t, J = 7.0 Hz), 1.98 (3H, s). 

ESI—LC—MS: Calcd for C17H25N309: [M+H]+416, Found 416. 0 

[0246] <^«yi — 8 > 

( 1 - 8 A) 2-[[(2R)-2-[[2-[[(2R)-2-[[2-[[(2R)-2-[[2-[[(2R)-2-[[2-[[( 

2R)-2-7iz K-3-h 'J y~)l7°n^J -fJU];7^ J 

]7$ J ]-3- h 'J J J ]-3 

- h 'J J J ]-3- h 'J TJU 

xjuy y -juyu/<y -f JUIT7< y iriz^juiT7< y 1-3- h u ̂ jixjiyy-
JU7°P/^y^Ji/]7$y]tt (ib^rtn — 8A% "FsE^GMb-c^g) 

[0247] [fc57] 

[0248] 1.20 mmo l/gCD2-^ P P h 'J 0 P ~7 -f (833 mg, 1.00 mmol) 

SrSffi^cfflCD^AlCAtU ^PP^> (7.5 mL) £fln*.10#^£ 9 
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L/co y)Ml (5 

94 mg, 2 mmol) <hN, V Z?n $ > (0.86 mL, 5 mmol) © 

v^PP^> (7.5 mL) ^-e20#F^S#Ufco *J<? 

ppy^ (y^pp^v : J $ J —)V : N, N-^-f V 7°P tfjux 

^JU7$ >=85 : 10 : 5, v/v) T?3®% V 0 P P J $ >"e3®% i/ZfJU-

7MU-C3[U2fc&Lfco (1.83 g) £0J]XL/co 0 

JJXL/cU^>©-^ (1.37 g) £@*@^j5£ffl©;b =?AlCAftfco 20%^'J^ 

>/N,N-y7f^MA7$ K^>S (20 mL) 9 U 

ZT&T2>&W*mft?t£0 N,N-i/7fMM7$ K-e4®^)f U (2R)-2-

(9H-7JU71- UV-9--< JU* 7 )-3- h U ^U7JU7 7--/U 

]7°PA>It (1.32 g, 2,25 mmol) <hHATU (856 mg, 2.25 mmol) £N,N-*/>r 

77°P fcMUX^JU7$ > (582 iL L, 4.50 mmol) ©N, N-fy ̂  f^MA7 $ 

(15 mL) ^JPA.^-e30^J5,h9 L/co N, N-^p< ^U*JUA 

7$ K-e40^)#L/co 20%£X'J ^V/N,N-y7fJhMA7$ (20 m 

L) ^jDX.5^S«h9 U 

*JUA7S K-e40)^)f L. 2-m-yJUt \s >-9-'NU* F *Vti JVtf-JUT7 

$y)Mt (669 mg, 2.25mmol) <hHATU (856 mg, 2.25 mmol) <hN,N-*>W 

7°P kMUX^JU7S > (582^L, 4.50 mmol) ©N,N-y^fM^A7$ Kil 

)$ (15 mL) L/co N,N-i/7f^MA7$ 

K-e402fc&Ufco 20%k^lJ^WN,N-y*^U*JUA7$ (20 mL) 

^A7$ K-e40)^)f u (2R)-2-(9H-7>/U^ U>-9—r;up< 

7$ y )-3- h 'J ^JUTJl^ T7— JU]7°PA>it (1.32 g, 2,25 mmol) <hHATU 

(856 mg, 2.25 mmol) <hl\l, V 7°P fc!VUx-^-;U7 $ > (582/^L, 4.50 m 

mo 1) ©N,N-y7W^A7$ K}^ (15 mL) £9 U 

fco zmm, N,N-^*^U*JUA7$ KT40&&Ufco 20%£X "J ^>/N, N-
VJ^Jl/yfrJUATSi K/^)S (20 mL) &JQo L% JxJ/5)S^:^I/UT 

Z>%kft%4Wftvtco N,N-S//51JU7}SJUA7 5 K-e40)ft)f U 2-(9H-7)lt 
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U>-9Jl/J h JU7 $ y )ltlt (669 mg, 2.25mmol) <hHATll (8 

56 mg, 2.25 mmol) <hN, N-S/-f 7 7°P hfJl/X-^Jl^$ > (582ju,L, 4.50 mmol 

) (15 mL) £}][]a.^-C30#M*: 9 U/c0 

5it. N, N-VJ K-C40&& Ufco 20%t°^ 'J ^>/N, N-v^ 

$ K/#)S (20 mL) £JQz.5^^JJS«h 9 

^^4[o]tT^/co N,N-2;^^JU^UA7$ K"e4[o]^}f U (2R)-2-(9H-7Jl/tf 

u>-9)U J)-3- h 'J T-)i]7°n;<y 

It (1.32 g, 2,25 mmol) <hHATU (856 mg, 2.25 mmol) £N, V7°• tf 

(582ju,L, 4.50 mmol) <DN, N-S/ / ̂ -IUAJNJU AT $ K5§)S (15 

mL) £fln*.^-e30#^£9 L/co N,N-i;7f JWA7 5 Kt'4 

o 20%t°^U^>/N,N-s;p<^^^;i/A7$ K^>S (20 mL) 

5M^?U N,N-*>V^l/i!M/A7 

$ K-e40&;# U 2-(9H-7>/U^ U>-9—(JIJ h dpS/;b,/U#-,/U7 $ 7 )Mt 

(669 mg, 2.25mmol) <hHATU (856 mg, 2.25 mmol) <h N, N-iM 7 7°P HMUx 

^JU7^> (582ju,L, 4.50 mmol) CDN, N-i/^ ^Jl/TfcJl/AJ7 $ K;^ (15 mL 

) Lfco N, N-VJ K-C40& 

)# L/co 20%l^'jy>/N,N-^^U*jUA7$ (20 mL) £Jn*.5# 

dS<h9U N,N-^7fWA7$K 

-e4®^)f U (2R)-2-(9H-7>/U^U>-9—TjUp< h dpist>)\st<-)l7 $ 7 )-3-

h lJ 7-Jll-fn/iym. (1.32 g, 2,25 mmol) <hHATU (856 mg, 2 

.25 mmol) £N, N-i/^T 7 7°P tfJUX51JU7$ V (582 yxL, 4.50 mmol) ©N, N 

-i/7fM^A7$ (15 mL) *.^-C30#^£ 9 L/c0 3iit£ 

, N,N-^fWA7$ K-e40^Lfeo 20$ k>* 'J ^>/N, N-v^ 

JUA7 ̂  K)§)S (20 mL) ^J]U<^i 9 Us 

frofco N,N-^p<^*;i/A7$ K-C4@gfc&U 2-(9H-7^;t U >-9-f)V 
J h ^P^U^K—>*U7 $ J )ltlt (669 mg, 2.25mmol) <hHATU (856 mg, 2.25 

mmol) <hN, V 7°P tfyUxf1;U7$ > (582 /xL, 4.50 mmol) 0N,N-V 

^fJhMA7$ (15 mL) £jQx.^"e30^}JS<h 9 L/c0 N, 



WO 2014/115797 72 PCT/JP2014/051357 

n-VJ K-e40)^)f L/co 20% 'J Vy/N, N-VJ 

7$. K}§>& (20 mL) 9 Ls 5MT 

tc0 N,N-^7fMWl/A7$ K-e40)^)f U (2R)-2-(9H-7)U \s y-9--t )l> 

J J )-3- h 'J 7-JU]7°PA>It (1.32 g, 

2,25 mmol) <hHATU (856 mg, 2.25 mmol) <hN, H-i/^ V 7°P j7 $ 

> (582 ML, 4.50 mmol) ©N,N-y7^/MA7$ K)^)S (15 mL) 

^-e30M,h9 L/co N,N-y7WWl/A7$ K-C40&& L/c0 

20%£X'J ^V/N,N-^7fJUMA7$ (20 mL) £jQ7L5£f^JS<h9 

U J5Jfc&£3®t"£&^£4[I]?Tc>;/co N,N-y7fMWl/A7$ K^mgfc 

}#U y^PPp<^>-e40% ^x^Ux-^U-e40&;#L/c0 H^>7° 

T?S£*£U (1.83 g) £®J|XUfc0 04X L/c U Vy(D~W> (360 mg) 

?:iS^ffl©il7A(:Aftifco Ml (27 mg, 0.45 mmol) <hHATU (171 mg, 

0.45 mmol) <hN, N-S/^f V 7°P j7 $ > (154 yu,L, 0.90 mmol) ©N 

,N-^7fJUMA7$ (5 mL) £JQ*.^-C30#^£ 9 L/c0 

, U^V^N,N-i/7fJUMA7$ KT-40, VOuuJ^yXA 

o 1,1,1,3, 3,3-^^+^7^^ P-2- 7°PAy-,lU (1 mL) tV^UUj^y ( 

3 mL) ©;f^}^£jQ7U ^-ei.50tP^JS<h9 L/co 3i® LT 

. 5)S^;lET)jilsL/co Vtuutty-zm&yftb. 

Z>Z.t-Z\ Sfttll -8 A£*lfeg<* (176 mg) <h LTt#/c0 

MALDI-TOF-MS: Calcd for C122H114N10O12S5: [M+Na]+ 2094, Found 2094. 0 

[0249] mm 1 - 9 > 

(1 -9 A) 2-[[(2S)-2,6-^X(tert-7> 7 )^dpHty 

-fJl/]7$y]^>^ (M1-9A, T§E5$©^tl) 

[0250] [jb58] 

Boc 
HN 
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[0251] (2S)-2,6-^7>(tert-7>^r^^>'l/^-^77$ (1.70 g, 5.0 

0 mmol) % 2-7$ J (1.00g, 5.00 mmol) £J:tfHATU (2.90 g, 

7.50 mmol) ©N, ti-*/J. ?-)\,7fr)\,Jx7 $ (25 mL) N, N-S/'-fy 

(2.60 mL, 15.0 mmol) ^(CT2O0^jf 

WLtco J5JSJ§)S^7JCJCJPA, Ufc0 

h 'J OAXtm, ItMU 

£ LTfl^J^^f/co otl^v U p v -f - (^dp 

Ht> : Mtx^jU = 90 : 10 - 0 : 100, v/v) TltM U § M) 1 - 9A^;M 

&mm (2.30 gN W93%) tbxntco 

'H-NMR (CDCl3) 8: 7.40-7.33 (5H, m), 6.63 (IH, s), 5.18 (2H, s), 5.11 

(IH, s), 4.63 (IH, s), 4.15-4.03 (3H, m), 3.16-3.06 (2H, m), 1.91-1. 

81 (1H, m), 1.70-1.59 (1H, m), 1.53-1.24 (22H, m). 

MS (ESI): Calcd for C25H40N3O7: [M+H]+494, Found 494. 

[0252] ( 1 — 9 B) 2-[[(2S)-2,6-^7.(tert-7" F^i/tl)U^-)U7 $ J )^^V-J 

-fji/]7$y]^>^ (ifi - 9BN TIBSS©^^) ©•&$ 

[0253] [>fb59] 

[0254] 1 — 9 A (250 mg, 0.507 mmol) &S/$nnJ$y (3.0 ml) k/^SUv 

s'j7;u^pmm (1.0 mL) ZMX-S ^izxmmfe&Ltco 
£LT§Mi1 -9B^IHfeMI) (247 mg, »100%) <h UTt#/c0 

TH-NMR (DMS0-d6) 8: 8.95 (1H, t, J = 5.9 Hz), 8.18 (2H, s), 7.71 (2H, 

s), 7.42-7.34 (5H, m), 5.16 (2H, d, J = 12.5 Hz), 4.12-3.96 (2H, m), 

3.87-3.78 (1H, m), 2.78-2.66 (2H, m), 1.76-1.66 (2H, m), 1.54-1.47 ( 

2H, m), 1.40-1.31 (2H, m). 

NH 

O O 
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[0255] (1-9C) 2-[[(2S)-2,6-ex[[2-[(2R,3R,4R,5S,6R)-3-77"tz K-4, 5 

-V\L KP=£s>-6-(fc: KP h7k KP t°^>-2—T JU]^-drv7 

(Mi-9CV TIB 

3,<Dit-a^a) <D-£I$ 

[0256] [^60] 

[0257] 1—9B(93.0mg, 0.190 mmol)fc<J;T/ 1 — 2 C (160mg, 0.573 mmol) £ 

( 1 — 5 B) gfttll -9C£&fefe)|*tlf| 

(180 mg, W88%) t LT?#fc0 

'H-NMR (CD30D) 5: 7.39-7.29 (5H, m), 5.16 (2H, s), 4.94-4.84 (2H, m), 

4.46-4.39 (3H, m), 4.33-4.27 (2H, m), 4.13-4.00 (3H, m), 3.94 (1H, d 

, J = 17.6 Hz), 3.91-3.84 (2H, tn), 3.78-3.66 (4H, m), 3.50-3.42 (2H, 

m), 3.38-3.28 (2H, m), 3.22 (2H, t, J = 6.6 Hz), 2.03 (3H, s), 2.01 ( 

3H, s), 1.88-1.81 (1H, m), 1.78-1.67 (1H, m), 1.58-1.50 (2H, m), 1.48 

-1.35 (2H, m). 

[0258] (1 — 9 D) 2-[[(2S)-2,6-tf7»[[2-[(2R,3R,4R,5S,6R)-3-77-tz K7$ K-4, 5 

-yt KP+s>-6-(k KPdr^^JU)^ h7t KP ¥=>y-2-4 

-f^]7$ J IBM (ft^|1-9D, T$tt(D{k£ 

W (DSM 
[0259] [ffc61] 
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[0260] 1-9C (180 mg, 0.221 mmol) (50 ml) U 10V^ 

VOJx-fitm (180 mg) Z1JUX., 7Xm#H^"F^"e20#^lS# L/c0 

KTII^U ;^£)$J±^£L- 9 D (160 mg 

% W100%) tbxmtc0 

MS (ESI): Caled for C28H48N5017: [M+H]+726, Found 726. 0 

[0261] <^«yi - 1 0> 

(1 - 1 OA) 2-[[(2R)-2-[[2-[[(2R)-2-[[2-[[(2R)-2-7"tr K-3-X 

)l 7 7-)l 7°• /i J -f JU] 7 $ y ] 7"fe ̂ JU] 7 $ J ]-3-7JU 7 7-)l 7°• /* J 

-f ;U]7$ J J ]-3-7JU7 y-JWfu/i J JUlT7 $ J Mt ( 

- 1 OA, TIE^©^i) 

[0262] [fc62] 

[0263] 1.20 mmo l/gCD2-^ • • h 'J 0 • ~p -f (208 mg, 0.25 mmol) 

Atu ^PPP<^> (2.5 mL) £flP*.10#^£ •? 

L/co 2-(9H-7>/U^ U>-9—T>/Up< h $ J )Ml (1 

49 mg, 0.5 mmol) <hN, V 7°P tfJUx-^JU j7 $ > (219 yu,L, 1.25 mmol 

) ®^PPp<^> (2.5 mL) }^£JP7U ^-e20trP^f#L/co hWk, 

(5/^PP^V : * J -)l \ N, N-yy 7 7°P tf 

JUX^U;7^ >=85 : 10 : 5, v/v) T?3®% S/^PPy^V"e3|H, N,N-$/p< 

j7 $ K T'3 [•]$;;# L/c0 U^>^AppliedBiosystems£t||i 

®^7°51 K-nJ55c^433A Peptide Synthesizerdiz v h L, $f5n\ 1$ 

{£ISs $f5n\ $f5n\ $f5n\ $f5n\ ISn"^ 

^^hl^ttSLfco jjft&^Cttk^'J^V^N-met 

hy Ipyrro I idone£ffil\ JxJ/SlC&HATU<hN, N-V^ 7 7°P tfJUX-^JU j7 $ 

> <h N-met hy Ipyr ro I i done <h JU# tN/c0 ^3 JU# >!£(£ (2R)-2-( 

9H-7>/U^ U>-9—fJUp< y )-3- h 'J 7 7-W 
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7°PA>It, 2-(9H-7>/U^ (2R 

U>-9—(JIJ 7 )-3- K 'J 7 7 

-JU]7°PA>It, 2-(9H-7>/U^ U>-9—T>/Up< K dp^^U^-JUT7 $ J 

, (2R)-2-(9H-7>/U^ U>-9—T>/Up< K $ J )-3- K >J T)UX 

juy T-ju]y°u/<ym, nbtitci/Vy 
(900 mg) ©¥i (450 mg) J5£ffl©;b =? -MCAtU MJ 7JU:* Pifr 

It (2.64 mL) £7K (0.27 mL) t 7 x y-JU (0.06 g) <h K U 'f 7 7°P tfJU 

*s=?y (0.03 mL) U h'j7^ 

^pfti^SiLfco J5J&&£7.k"C&g>, 0.1% K U 7>/U^PMt7j<;^«h0.1 

%K U 7;U^PMt7-tr K- K L/c$*@HPLC (GL+f-f i> 

X, Inertsil ODS-3) Sfttll -1 0A£fifeg<* (1 

1 mg, W16%) tLXmtc0 

ESI—LC—MS: Calcd for C17H28N608S3: [M+H]+ 541, Found 541. 

[0264] ( 1 - 1 0 B) 2-[[(2R)-2-[[2-[[(2R)-2-[[2-[[(2R)-2-7"tr K7$ K-3-[1-

[3-[2-[(2R,3R,4R,5S,6R)-3-7"tr K7$ K-4,5-^t: KP^>-6-(t: KP**> 

h7k KP t°^>-2—T y ]-3-^drV7°P tfJU 

]-2,5-y>drV H°P u ^>-3—fJU]7JU7 7-JU70PAy-nu];7^ y]7-fe 

^>/U]7$ y]-3-[1-[3-[2-[(2R,3R,4R,5S,6R)-3-7"tr K7$ K-4,5-^t KP 

=£s>-6-(fc; KP^^^JU)?1 h7t KP t°^>-2—T ;U]^dpi>x51>'U7$ y 

]-3-^drV7°P t?JU]-2, 5-y>drV t°P U $/V-3—f Jl>]XJl>7 7-JU7°PA 

y'T JU]7$ y]7-b^JU]7$ y]-3-[1-[3-[2-[(2R,3R,4R, 5S, 6R)-3-7"tr K 

~7 $ K-4, 5-y t: K P dp5>-6-( t: K P dp :> ;>< -^JU)"^ K ^ t: K P tf ̂  >-2-^f JU 

MdpS/X^U;7^ y ]-3-^drV7°P HMU]-2, 5-»dpy t°P U ^>-3—fJU] 

x;u7 77->'U70p/^y-r>'u]7$y]Mt Ofb^-tn-i OB, TIESS©^ 
©^J5& 

[0265] 
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[<b63] 

HO—v n 9 0 un— - no 

NHAc [_} 

—\ 0 ft ft 

0 o o 

[0266] 1 - 1 OB (11 mg, 0.0203 mmol) £ 1 —7 B (33 mg, 0.0794 mmol) £ 

Z-tzh-hlUU (1 mL) £0.2 M pH=6. 75© <J yW<v 7 7 - (1 mL) (DMS 

mELX2mmmwbtco j5j&&£7j<-cga&. 0.IH'J7MP 
Ml7K;^<h0.1% K U yjutnmmyiz K— K 'J LtcmnH 
PLC (GLHt-rx>X. Inertsil ODS-3) -1 0 

(27 mg, W74%) £ LTt#/c0 

MALDI-TOF-MS: Calcd for C68H103N15O35S3: [M-H]+ 1784, Found 1784. 0 

[0267] 1 - 1 1 > 

(1-1 1 A) N-[(2R,3R,4R,5S,6R)- 3-7"feh7$ K-4, 5-*/ t: K• 

(t: KPK^ t; KP t°^>-2—r y K U 7 

i^PMIS Hb^tn - 1 1 A. T§E5$©^tl) ©^J$ 

[0268] [fc64] 

[0269] 1 - 7 A(120 mg)^S^7j<(6 ml)(C}^?^1±/cm(C, K 'J 7 )lt PMH48 

MDJPA.. ^i^iL/co %bUtc7=^)Vy 7 7tt©@ft 1 -1 1 A&ffM 

•ttl* (CffllN/Co 

[0270] (1-1 1 B) SG-NH2 Hb^tll — 1 1 B% T§E5$fr£>&^b^t)) ©^ 

NHAc 

jp^ 
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[0271] [fc65] 

OH NHAc 

[0272] is~r*))W) =1^7°^ K(60 mg) £0. 2M 'J >l£3ISi;^(pH6. 25) (260 M I) 

Glycosynthase (Endo-M-N1750, (tt) , 1 

U/ml)7jC^)fc (100 ^O^nifco 1-11 A (28 mg)00.2MU VltM 

ii)^(pH6.25)(160 28°C-e720t^J5J^^1±/co 0.2% 

h U 7;U^PMt7K;^)S(2480 M I) JPX.J5J^£{¥±£1±, 0.1%h'j7J^P 

Mt7K;^«h0.1% h U 7;u^PMt7-tr h - h U Lfc&ffiH 

PLC (GL+f 'f x>7vs Inertsil ODS-3) ^l^iLTS 

ffum SG- NH2 (28.5 mg) £rt#/c0 

ESI-TOF-MS: Calcd for C86H143N7062-- [M-H]- 2264.8, Found 2264.8 

[0273] (1-1 1 C) SG- I Hb^t) 1-1 1 C, ©^J$ 

[0274] [jb66] 

OH NHAc 

[0275] ( 1 - 1 1 B) T'MJS L/CSG-NH2(15. 0 mg) tk43mmWmi~ K >J V 
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750 ju.0^, 2k)%"F. 30mMa— KfEl&N-t: K• dp->X^^ $ Kx7>fJl/-

7-tr h>;^(250 MQ£JP;U ^"C10#H^S# b/cQ MH1.8 

joU)£}jn*£jfc£teit3t!\ IE"F, ^ii§I4^lfco 0.1% h 'J 7)1* 

• Mt7K;^«h0.1% h U 7)\,*nm&7-£ K— K U U/c$ 

*gHPLC (GL+f'f x>7vs Inertsil ODS-3) (CT^itfiS^Tl/V ;£i£$£'Jt U 

T@mSG-I(13.4 mg)£?#fc0 

ESI-TOF-MS: Calcd for C88H144IN7063: [M+2H]2+ 1218.5(ave.), Found 1218.3 

O 

[0276] <^»y 1 - 1 2 > 

( 1 - 1 2 A) SG-Oxa Hb^t) 1—1 2 A, ^fc^-fb^tl) ©^J$ 

[0277] [jb67] 

OH NHAc 

[0278] Vi/TU * 9 $ V ~h *) K (^^bj^lH ($0 , 26.0 mg, 12.8 Aimol) 

^^®7K(210 MD(C)^?U (80.7 M I, 579 (xm 

ol) ^:JPA./co 0°Ce2-^PP- 1 , 3 #V'J ̂ A^P U 

K (32.6 mg, 192 yitmol) ©TK)^ (52 I) ^P^T, 0°Cf 2 U 

fco Sephadex G15 (0.03% NH3TK;^) TltS^ U 0.1 N 7Ut\ti~ h U 0 ATK;£ 

m (100 Ml) £3JP*.TaUSS£j£U @M)SG-0xa£S5fe|IH* (24.6 mg, 95% 

) £. LTt#/c0 

NMR(in D20) (M 1 ©^^- S) 0 

[0279] <^»y 1 - 1 3 > 

(1 - 1 3 A) SG-M Ub^?J 1—1 3 A, TlBsSfr e>ft£lb^?J) ©^ 
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[0280] [fc68] 

H9 OH 

HO HOV 
OH HC^^0 

HOrv^- °. 

[0281] ( 1 - 1 1 B) -eM^L/cSG-NH2(30.0mg)^43mM^lt7j<*^- K 'J 0 Afr&feU 

500ul)^)^?^i+% TIOTTF. 13. 9mM 3-(2, 5-^;t dpV tfP-JU-W JU)1£@£N 

-t KP$ Kx7.^>/U-7-tr K>)§)S(500UI)^JPA., ^"Cl 

mmmnbtco ^mz, M(3.6ui)£jp7ij^£{¥±£-t±. MET. 

;§$£P&£L/co 0.1% K V 7J\s#n&M7k.&)&£Q. 1% K U 7)1* 

K " K 'J JU)^£)!£it5S<h Ufc^ffiHPLC (GLHt-rxVT., Inertsi I ODS-3) 

izx^mmm^m\ mmmbx^m^sG-m^^ntzo 
ESI-TOF-MS: Calcd for C93H148N8065: [M+2H]2+ 1209.4, Found 1209.4 0 

[0282] mm 1 - 1 4 > 

(1 -1 4 A) 2-[(2R,3R,4R,5S,6R)-3-7"tr K7$ K-4, 5-Vb K P dpS/-6-

(t: Kpdps//^ju) fh7k KP tf^y-2--^ jU]^t"dp->|^it yy^-o 

(fc&wi - 1 4 A, T§E5$0fc^J) 0^j55c 

[0283] [<b69] 

[0284] 1 - 2 C(200 mg)£^7j<(2 ml28-30%7>;E-77j<(10 

0 M^M^Ltc0 mbtltc7=E)l7 TXitOmW 1 -1 4A&H 

NHAc 

NH 
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[0285] ( 1 - 1 4 B) SG-A Hb^t) 1 — 1 4 B% TIEjfcfr £>&£<b^tl) 

[0286] [<b70] 

H° OH 

V ,COSHH 
AHc°HNi^7°b^O 

HO HoX^^VSi OV-^^V-O 
OH NHAc 

HO 

OH 

NHAc 

HO OH ° 
CO2H 

r„»2?27°b^o HOp^o 
HO HO\^^VSHO\__^V-

OH NHAc 

[0287] =1^7°^ K (58 mg)£0.2M'J >Mii;§)S(pH6. 25) (254 yu, I) 

Glycosynthase (Endo-M-N175Q, ^^'fbjq^XH (tt) , 1 

U/ml)7j<;^ (100 MO^JPA./CO 1 -1 4 A (24 mg) ©0. 2M'J 

Si)^(pH6.25)(152 28°C-e720t^J5J^^1±/co 0.2% 

h U 7;U^PMt7K;§)S(3000 MI)JQX.J5J^£{¥±£1±S 0.1%h'j7MP 

Ml7K;^<h0.1% K U yjUtnmmTiz K— K U L/c$*@H 
PLC Proteonavi) LT @fr^SG-A(1 

9. 5 mg) *k%tc0 

ESI-TOF-MS: Calcd for C86H140N6O64: [M + 2H]2+ 1142.0(ave.), Found 1141.4 

[0288] 1 - 1 5 > 

(1-1 5 A) (2S)-2-[3-(2,5-y>dr7 H°P-,/U-1—(Jl>) 7°Uy\ J -(Jl>T $ 

j^y^yVtui7i<ym.Vtert-y'^ji (ik-smi -i 5 A, TIESS©^ 
©^ 

[0289] 
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[0290] (2S)-2-7$ ikWik (295 mg, 1.00 

mmol) CDN, K)^)S (5.0 mL) £(mc)££pU N, N 

-V4 77°P y (0.510 mL, 3.00 mmol) £<£ Xf(2, 5-Vt dp 

V t°P U Vy-\-<)\/) 3-(2, 5-y>dpv fp-JU-l—f JU)7°PAy x- h (29 

3 mg, 1.10 mmol) £|III^jQ0°C(CT 1 Us £ <Q 

LTs 1 8mmmwLtc0 mats* 
1 L/ctt, h "J }jt 

i§U U Px' 

h^77^- (^dpnt> : Mtx^;U = 95 : 5 - 0 : 100, v/v) TltM U S 

ftt) 1 - 1 5 (400 mg, W98%) <h LTt#/c0 

'H-NMR (CDCL3) 8: 6.70 (2H, s), 6.22 (1H, d, J = 7.8 Hz), 4.48-4.42 ( 

1H, m), 3.91-3.79 (2H, m), 2.60-2.52 (2H, m), 2.35-2.18 (2H, m), 2.13 

-2.04 (1H, m), 1.93-1.84 (1H, m), 1.46 (9H, s), 1.44 (9H, s). 

[0291] (1-1 5B) (2S)-2-[3-(2,5-y>dpy H°p-jU-WjU)7°P 

j]s<y$yvti)istfym Hb^tn - 1 5 B, "FiEsSaMb^ti) (D^m 

[0292] Hb72] 

[0293] 1 -1 5 A (400 mg, 0.976 mmol) (1 - 9B) tmffi<D^%lZfi£? 

TIM1-1 5B (260 mg, W89% ) £?#fc0 

MS (ESI): Caled for C12H15N207: [M+H]+299, Found 299. 
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[0294] (1-1 5 C) SG-(SG-Gln*)-MaI 1 - 1 5 C, ~F§E5£jbN£&£'fb£-

tl) ©^J$ 

[0295] utm 

[0296] 1 - 1 5 B (30.0 mg, 0.101 mmol) KP=1$ K (58 

.0 mg, 0.504 mmol) (DV 0 UU J $ y^fa (0.400 mL) £(mc)££PU tf 

Uiy>(0.200 mL, 2.48 mmo I) h 'J nWWMlWfl (70.0 \x L, 0. 

500 mmol) ^HII^Qpu 0°C(CT 1 0£f^Jg#bfco &U. 

lzr^iblZ3 0^mm^Lfco %lfc)£)feizi/? UUjfyZMx., 
1 Ltcm, mfrffimi- K u at®u 

'J JotfJlsJo^A? p-7 h^77 4 - {V$U 

U*$y : M|X^U = 25 : 75 - 0 : 100, v/v) TltM U ( 

25 mg) tt%tc0 

f#£ft;/c£j$$l©-93 (2.00 mg) £N, N-^7fMWbA7$ K (2 

00 ML) (1-1 1 B) -eS^isL/cSG-NH2 (20.0 mg, 8.41jLtmol) 

£<fctfN, N-^y (15 ILL, 88.0 jLtmol) ©N, H-*/ 

^fi^M7$ (600 ML) (CjQpu ^(CT2 0trP^f#L/co J5J& 

)§)fc0.2% h U (2.0 mL) 0.1% h U 7JU* Pit 

It7K;^«h0.1% h U 7;U^PMt7-tr h - h U L/c$*@HPL 

C (GL+f 'f x >7vs Inertsil ODS-3) L T @ ft 

t)SG-(SG-Gln*)-Mal (15.0 mg, W76%) £f#fc0 

ESI-TOF-MS: Calcd for C184H299N160129: [M+3H]3+ 1599.7 (ave.), Found 1599.6 

[0297] mm 1 - 1 6 > 
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(1-1 6 A) (2S)-2-[3-[2-[2-[2-[2-[3-(2,5-y>dr7t0l=l—JU-WJU) 

7°PJ ]i S=£*>]i S^>]i S^>]i hdp:>]70PAy 'f )17 

$ j^y^yVtui7i<ym.Vtert-y'^ji -i 6A, "FsEsSaMb 

• I) 

[0298] Hb74] 

[0299] (2S)-2-7$ (58.0 mg, 0.196 

mmol) CDN, N-^7fMWbA7$ K)^)S (1.0 mL) £(mc)££pU N, N-

77°P > (0.100 mL, 0.588 mmol) £<fctf3-[2-[2-[2-[2 

-[3-(2, 5-y>drV t°P—JU-1—f JU)70PAy -f JU;7^ y ]x hdpi>]x hdpi> 

]x hdpi>]x hdp:>]70PA>It(2, 5-y>dpV t°P U S/V-WJU) (100 mg, 

0.195 mmol) £JIII^QPU 0 °C(CT 1 0#F^J£ # U £<^C^£-e#^LT 

. ̂ ICT2 O0^J£#Ufco *i&Ji£1Mj& 

L/cti, h "J }Jli®L 

s fc0 U K7* 

^7<- (^PP^> : j-)l = 98 : 2 - 90 : 10, v/v) TltM U 

@fti1 -1 6A£$Hfe>4^i (100 mg, W78%) tLX%tc0 

'H-NMR (CDCL3) 8: 6.84 (1H, br s), 6.70 (2H, s), 6.46 (1H, br s), 4.5 

3-4.45 (1H, m), 3.85 (2H, t, J = 7.2 Hz), 3.80-3.71 (2H, m), 3.68-3.6 

0 (12H, m), 3.54 (2H, t, J = 5. 1 Hz), 3.42 (2H, q, J = 5. 1 Hz), 2.54-

2.49 (4H, m), 2.37-2.21 (2H, m), 2.16-2.07 (1H, m), 1.92-1.83 (1H, m) 

, 1.46 (9H, s), 1.43 (9H, s). 

MS (ESI): Caled for C31H52N3012: [M+H]+658, Found 658. 

[0300] (1-1 6B) (2S)-2-[3-[2-[2-[2-[2-[3- (2, 5-y> dp 7 H°P —JU-W JU) 7° 

P/^y y ]x hdp->]x hdp->]x hdp->]x hdp->]7°P/^y -r 
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j~\^y$yvtyM. Hb^in -1 6B, T§E5$©^i) 

[0301] [<b75] 

O o o 
)XN/V^N-/V°\/X0/V0\^0/\A 
VA « o 

o 

[0302] 1-16 (100 mg, 0.152 mmol) (1 - 9B) 

1 - 1 6 B (83 mg, W100% ) £?#fc0 

MS (ESI): Caled for C23H36N3012: [M+H]+546, Found 546. 

[0303] (1-1 6 C) SG-(SG-G ln*)-PEG(3)-Ma I Hb^i 1 - 1 6 C, TIE^CD'fb'n 

i) ©^J$ 

[0304] [jb76] 

H 

[0305] 1 -1 6B (32.0 mg, 58.7 yiimol) tfN- £ K • =l$ K (34 

.0 mg, 0.295 mmol) <DV <7 UU* $ yfefa (0.400 mL) £(mc)££PU tf 

Uiy>(0.200 mL, 2.48 mmo I)h 'J (42.0 JJ.L, 0. 

300 mmol) ^HII^Qpu 0 °C(CT 3 0 # L/c0 ^ 

£>lC2 0#^i£#Ufco J5J^^C^7PPP<^>£JP;U ^S^rlM 

L/cti, MMfrMi- h "J L 

(35 mg) £?#fc0 

(0.31 mg) £N, K 

(20 ML) (1-1 1 B) T'MJS L/CSG-NH2 (2.0 mg, 0.88yLtmol) 

d3<fct^N, N-^y (1.5 ML, 8.8 yitmol) ©N, N-^ 

^fi^M7$ (30 ML) (CJPTU ^SICTI 8 0#^i£#bfco J5 

J^;^)S(C0.2% h U 7;U^PMt7K;^)S (2.0 mL) 0.1%h'j7J^P 

Mt7K;^«h0.1% h U 7;U^PMt7-tr h - h U Ltc&m 
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PLC (GL+Mxv;*, Inertsil ODS-3) 

ftiSG-(SG-Gln*)-PEG(3)-Mal (0.60 mg, W28%) £?#fc0 

ESI-TOF-MS: Calcd for C195H320N17O134: [M+3HP+ 1682.2 (ave.), Found 1682.2 

[0306] 1 - 1 7 > 

(1-1 7 A) AG(9)-P Hb^i 1—1 7 A, TIE5$©^i 1 ) 

[0307] [jb77] 

[0308] =1^7°^ K(200 mg) £0. 2MMlMSi)S(pH5. 0) (1000 ix I) 

J 4 =?$.-#—([E.C.3.2.1.18], 1 U/m 

l)7j<;^ (1000 MQ^JPPU 3 7°Cei 7 0. 

2% h u yjvtnmW^M2Qm MQ^JP X./C0 O©SJ^£ 2 • y «h 

0.1% h U 7;U^PMt7K;^)S«h0.1% h U 7;U^PMt7"tr h- h IUU 

Lfc$*@HPLC (GL+f 'f x >7v, Inertsil ODS-3) (CT^iPf 

AG(9)-P (307mg)£?#fc0 

ESI-TOF-MS: Calcd for C90H155N13O54: [M + 2H]2+ 1142.6(ave.), Found 1142.0 

[0309] (1-1 7 B) AG(7)-P Hb^i 1-1 7 B% TIE^©^i) ©^ 

[0310] 
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UkiSl 

-?TONH 

HO" HO. 

N" 

[0311] (1 -1 7 A) -eM^L/cAG(9)-P(100mg). 1117^^0^(0.48 mg), /3 

-D-i)7^h ̂ >y—tf (WAKO, 600U/mg) (2 mg) £0. 2M >J >lfM®M(pH7. 0) ( 

2000 MO 3 7°Ce2 4P^j5Jfc£-t*fc0 /3-D-tf^h^y 

— if (WAKO, 600U/mg) (1 nig) £3J[]*.% JEIC 2 4 0#P^JxJfo£l±/co 

s 0.2% h U 7;U^PMt7K;§)S(2000 MO^JPA./CO c©S)S^2Py 

t-h&Ts 0.1% h U 7;u^PMt7K;^)S«h0.1% h 'J 7;u^nMt7ir h- K 

U/c$*|HPLC (GL+MXVX, Inertsil ODS-3) (CT^ 

^££*tLT@lft#|AG(7)-P (158 

ESI-TOF-MS: Calcd for [M + H]+ C78H135N130441959. 0(ave.), Found 1958.9 

[0312] (1-1 7 C) AG(5)-P Hb^i 1 - 1 7 C, TIEiStfMb^i) 

[0313] [<b79] 

H2N 

HO 
HO 

HO. 

HO' 

OH HO-
0 0, 

HO-
NH 

3=<^ 0=/ 
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[0314] (1-1 7 B) -eS^ab/cAG(7)-P(100 mg) £0. 2M 'J >MSi)S(pH6. 25) (3 

150 MD 100XBSA(New England Bio Labs) (43 /J,1)S (3 - N -

J7 iz ̂ ){/3 V~ if (New England Bio Labs, 4000U/m I) (100 yu-l)^: 

JPTU 37°c-e20.2%KU 

;§)S(1000 MQ£JPX./C0 0.1% K U 7;u^PMt7K;§)S«h0.1% K U 7JU;tP 

K-K L/cMHPLC (GL+f -f x > Inertsil 

ODS-3) ;^i^#LT@ftiAG(5)-P(73.8 mg)£?#fc0 

ESI-TOF-MS: Calcd for [M + 2H]2+ C62H109N11O34777. 3(ave.), Found 777. 30 

[0315] <^«yi - 1 8> 

(1-1 8 A) SG-N3 Hb^i 1—1 8 A, "FIEsSaMb^tl) CD^dc 

[0316] [<b80] 

HO OH 
V j^H SiL^y°tLo 0^°y> 

OH u NHAc 
H O 

H.C O 
O-

HO 38 OH 
O 

HO OH 

XL J^H H%^T 
0 H NHAc 

O o: -flo 
OH 

O 

NHAc 
O' 

NHAc 
O 

O 

[0317] K(76 mg)£0.2M'J >MSi;^(pH6.25)(330 yu, I) 

Glycosynthase (Endo-M-N175Q, ^^bj^lii, 1 U/ml) 

7jC^& (100 MQ^JPPL/CO N-[(2R,3R,4R,5S,6R)- 3-7"trh7$ K-4 

,5-^t: KPdpi>-6-(t KPdpi>p< h7t KP >-2—f 

x^JUZ^K (23 mg)©0.2M'J >MSi;^(pH6.25)(230 MQ^JPTU 2 8 

°c-e 9 6 0.2% K U 7JU^I- P^7x^0000 ^ 1 

)flP*.J5Jfc£teit£-t±\ 0.1% K U 7;u^PMt7K;^)S«h0.1% K U 7JU;tPMt 

7iz K—K U L/c^@HPLC Proteonavi) iZTft 
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. ?#e>ftfc@te£jig7j<(3000 n 0.1%K U 7;u^PMt7K;§ 
tetQ. 1% K U yjutnmmyiz K— K U L/cMHPLC (GL 

Inertsil ODS-3) SG 

-N3 (34.4 mg)£t#/c0 

ESI-TOF-MS: Calcd for C86H141N9062: [M + 2H?+ 1147.5, Found 1147.40 

[0318] <^«yi - 1 9> 

(1 -1 9 A) tert-7>>'UN-[2-[2-[2-[2-[3-[2-[(2R,3R,4R,5S,6R)-3-7-tr 

K 7 < K-4, b-V t: K • dp :>-6-( t; K • dp:> J K "y t: K • tf ̂  >-2-^f 

JUMdp^x^U;7^ 7 ]-3-^-drV-7°P^dri>]x K dp->]x K dp->]x K dp-> 

]if — K Ofb^tll -1 9 A, T§E5$©^i) ©^J$ 

[0319] [>fb81 ] 

Ac 

[0320] 3-[2-[2-[2-[2-(tert-7~ Kdpi/^jU#-jU7$y)x K=^>]x KdpS/]x Kdp 

5>]x K dp5>] 7°P/^>It (100 mg, 0. 274 mmo I) JScfcTJ* 1 — 7 A (110 mg, 0. 

291 mmol) (1 - 9A) Sfttll -1 9A^ 

(150 mg, W90%) tLX%tc0 

MS (ESI): Calcd for C26H49N3013: [M+H]+ 612, Found 612. 

[0321] (1 - 1 9 B) N-[2-[(2R,3R,4R,5S,6R)-3-7"tr K7$ K-4,5-^t KP=^>-

6-(t KPdp:>p< h7t KP t°^>-2—T ;U]^"dri>x51>'U]-3-[2-[2-[ 

2-(2-7<7I Kdp:>)x Kdp:>]x Kdp:>]x K dp:>] 7°P A:/" $ K db^ri 1 

— 1 9 B% TIE^©^i) ©^ 

[0322] [jb82] 

OH 

Ac 

[0323] 1-1 9 A (150 mg, 0.245 mmo I) %V<7 P P J $ > (2.0 ml) U 
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(2.0 mL) ^lCT20#^Jg # btca 

0.1% h U 7;U^PMt7K;§)S«h0.1% h U 7>/U^Pit 

It7-tr h-h V L/cMHPLC (GL+f -f x>7>% Inertsil OD 

S-3) -1 9B (70 mg, 55%) £ 

LTt#/co 

MS (ESI): Calcd for C21H41N30li: [M+H]+512, Found 512. 0 

[0324] <^»yi — 2 0 > 

(1 - 2 OA) 3-[2-[2-[2-[2-[[(2S)-2,6-^X(tert-7> 

$ J )^dpHty -fJU] y ]x hdpi>]x hdpi>]x hdpi>]x hdri>]7°P/^> 

It (^i1 - 2 OA, T§E5$©^i) 

[0325] [jb83] 

Boc- N 
H 

[0326] (2S)-2,6-^7>(tert-7> 7 )^dpHt>It (210 mg, 607 

yu-mol) £i:tmTU (220 mg, 579 yitmol) ©N, N-^7fMWbA7$ K)§ 

(2.0 mL) (C, N, N-yy 7 7°P HMUX^UZ^ > (0.410 mL, 2.41 mmol 

) (1 — 5 A) (D 

#)i(C^-^TM3aU/c3-[2-[2-[2-(2-7$ y x hdp:>)x hdp:>]x hdp:>]x 

h^>]7°PA>l£ (150 mg, 497 jiimo I) £<*:t/N, N-V4 7 7°P IfJUx^U 

(0.260 mL, 1.53 mmol) ©N, N-^7fMWbA7$ K)^)S (0.50 mL 

) (CJQPU m&x2mmmnbtc0 mm^mj±^bxmhntcm^s 0.1 
% h U -JJbXnmWfrfefotQ. 1% K U 7)\,xnmwr-te K— h U 

L/c$*@HPLC (GLHt-rx>X, Inertsil ODS-3) 

-2 OA (240 mg, 80%) <h LTt#/c 

o 
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MS (ESI): Calcd for C27H52N30li: [M+H]+594, Found 594. 0 

[0327] 1 - 2 1 > 

(1 - 2 1 A) 2-[[(2S)-2-[[2-[[(2S)-2-[[2-[[(2S)-2-7$ y-3-tert-7" h 

^>-7°PAy -fJU]^ J J ]-3-tert-7" hdp:>-7°PAy -f 

>/U]7$ J J ]-3-tert-7~ hdp^>-7°PAy-f JU];7^ J Mt ( 

1 - 2 1 A, (D£f& 

[0328] [fc84] 

0 0 0 

[0329] 1. 20 mmo l/gCD2-7 • • h 'J 3~)W • ~p -f K U Vy (166 mg, 0.200 mmol) £ 

^7PPP<^> (3 mL) 0^Hfc 

o 2-(9H-7>/U^ U>-9—T>/Up< h dp^JU^-JU:/7 $ J )Mt (119 m 

g, 0.400 mmol) <hN, V 7°P tfJUX-^JU j7 $ > (171 yu,L, 1.00 mmol) 

(3 mL) ^-e20trP^f#L/co hWk, *J<7 

PP^{VOuuj^y •. J $ J — JI : N,N-m 77°P ifjux 

>=85 : 10 : 5, v/v) T?3[Ik ^PP^^ye3|ll, W,W~VJ^)V 

K T'3 [•]$;;# L/c0 U^V^AppliedBiosystemsttlliCD^ 

7°^ K"nJ5^^433A Peptide Synthesizerdiz v hL, M£9ts $f5n\ 

s E&iilis $fSn\ $f5n\ $fSn\ £ n" J5£$l fj 

^^hl^ttSLfco J&{£ti(C&HcX|J ^><hN-methy Ipyrro I i 

done£ffll\ m-gfrffolzmmtKH-Vj 77°P IfJUX^U;7 $ > <hN-methy 

Ipyrro I idone.h^ffl:*] JU#>I££:^KN/C:O ^>/U7K>It(i(2S)-3-tert-7> h dp 

:>-2-(tert-7" hdp^JU/K-JUZ^ J )7°PA>It. 2-(9H-7>/U^- U >-9—T 

hdp^JU/K-JUZ^ J )Mts (2S)-3-tert-7° h dp5>-2-(tert-7> h dp 

J) 7°PA>It. 2-(9H-7>/U^- U>-9—fJUp< Kdpi/^jU# 

->/U7$ 7 )M£s (2S)-3-tert-7° h dp5>-2-(tert-7> $ 
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tl^AlZXtls ^dpH^JU:* P-f 7 7°P (1 mL) hV^UUj^y 

(3 mL) ^-e20tP^jg<h 9 L/c0 ZMLT 

s mbtitczfazmmTrnffibtco vounj^yxm^LU^y^x 
m^tZ>Z.tX\ gfttll - 2 1 A£fifeg<* (120 mg, W97%) <h LTt# 

tCo 

MALDI-TOF-MS: Calcd for C27H50N6O10: [M+H]+619.4, Found 619.4. 

[0330] (1 - 2 1 B) 2—[[(2S) —2—[[2—[[(2S) —2—[[2—[[(2S) —2—[[(2S) —4—[[(2R, 3R, 

4R,5S,6R)-3-7"tr K7$ K-4,5-^t: KPdpS/-6-(t: KPdpS/p< K^ 

t: KP t°^>-2—f jU]7$ J ]-2-[[2-[[(2R,3R,4R,5S,6R)-3-7"tr K7$ K-4 

, b-V t: K P dp:>-6-( t: K P dp:> J K "y t; K P tf ̂  >-2-^f JU] j7 $ y ] 

T"fe ̂ JU] 7 $ J ]-4-^ dp 7 ~J$ J -f JU] 7 $ y ]-3-ter t-7° K dp *>-7°P /< J 

-T>/U]7$ 7 ]7"tr51>'U]7$ 7 ]-3-tert-7~ Kdpi/-7°P/^y-r>'U]7$ 7 ]7"tr 

^>/U]7$ y ]-3-tert-7~ Kdpi>-70P/^y-r;u]7$ y ]Mt db^l 1 -2 1 

B, TIEmmt'&m) 
[0331] [<b85] 

[0332] J. Am. Chem. Soc., 1999, 121, 284-290. TS^is L/c(2S)-4-[[ 

(2R,3R,4R,5S,6R)-3-7"tr K7$ K-4,5-^t KPdpi/-6-(H KPdp^^JU) 

7^ K ^ t; KP t°^>-2—T jU]7$ y ]-2-(tert-7~ Kdpi/^jUTK-jU^^ y )-4 

-^dpv7^>It (84.5 mg, 0.194 mmol) <hHATU (73.8 mg, 0.194 mmol) , 

^N,N-^7fJl//MA7$ K (5 mL) U N, W-V4 7 7°P 

(66 ML, 0.388 mmol) ^-C3#JS W L/c0 1 

— 2 1 A (100 mg, 0.162 mmol) (CjQitiSt'0.50t^jS# L/c0 
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7k"C&g>, 0.1% K 'J 1% h 'J yjl/Jn&Mriz h— h 

IJ L/c$*@HPLC (GLHffx>X, Inertsil ODS-3) 

mmm^-otco (0.1 mD ^TK (0.9 m 
L) «*!#L/co J5J&&£7.k"C&g>, 0.1H'J7MP 

Mt7K;^«h0.1% h U -7)\,*um&T\z h - h 'J Ltc&m 

PLC (GLHt-rx>X, Inertsil ODS-3) 

<* (14.7 mg, 10%) £ LTt#/c0 

1-2C (5.91 mg, 0.0212 mmol) <hHATU (8.04 mg, 0.0212 mmol) £N,N-

K (1 mL) U N, W-V4 7 7°P HMUx^UT7 $ > 

(9.05 ML, 0.0529 mmol) ^-C3#JS # L/c0 £©S§>$£, 

(16.5 mg, 0.0176 mmol) CDN, j7$ K (1 mL) 

^s*e0. smmmw u/co 0.1% K U 7JU^ • 

Ml7K;^<h0.1% h U 7;u^PMt7-tr h - h U L/c$*@H 

PLC (GLHt-fx>X, Inertsil ODS-3) SfttM - 2 1 

(14.0 mg, JR^66%) <h LTt#/c0 

MALDI-TOF-MS: Calcd for C49H85N11023: [M+H]+1197.6, Found 1197.5. 0 

[0333] mm 1 - 2 2 > 
(1 -2 2 A) (2S)-2,6-^X[3-[2-[2-[2-[2-[3-(2,5-y>dr7H°P->'U-1-

-f jU)7°P/^y J ]x hdpi>]x hdpi>]x hdpi>]x hdri>]7°P 

-<;u7$y]^drv-ym. db^tn - 2 2 A, T§E5$©^t)) 
[0334] [jb86] 

0 00 

o 

[0335] U'vV (26.0 mg, 0.178 mmol) ^0.10 M 'J y§£/<y 7 7 — (pH 7.0) (0.40 

ml) U 3-[2-[2-[2-[2-[3-(2, 5-Vt ̂  7 tf P - JU-1 ->T JU) 7°P A 7 -f 
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y]i hdpi>]x hdpi>]x hdpi>]x h dp:>] 7°P A>It(2, 

t?P 'J ^>-1—fJU) (200 mg, 0.390 mmol) ©N, N-VJ $ K}§ 

(0.40 mL) ^lCT3 0#^J£#bfco J5J&^&IC0. 2% h U 7JU;t 

PMITK;^ (2.0 mL) ZMx., 0.1% h U 7Jls*n&M7k&>&£Q. 1% K U 7 

;U^PMt7"tr h-h L/cMHPLC (GL+F^^yx, Ine 

rtsii ODS-3) izx^mmm^m\ -2 2 A 
(106 mg. W63%) £?#fc0 

MS (ESI): Calcd for C42H65N6018: [M-H]"941, Found 941. 

[0336] (1-22 B)SG-Lys*-[PEG(3)-Mal]2 1 — 2 2 B% T§E5$©^tl) 

©^ 

[0337] [^87] 

O 0 0 

O 

[0338] - 2 2 A (10.0 mg, 10.6 Mmol), (1-11 

B) -e$^£L/cSG-NH2(19.4 mg, 8.13 Mmo I) £<fc t/HATU (4.00 mg, 10.6 Mm 

ol) ©N, N-^7fMWl/A7$ (1.0 mL) IZS N, N-^V 7 7°P 

(8.80 M L, 51.7 Mmol) IfllUCT 10^}!# L/c0 S 

^5^^0.5% h U 7(6.0 mL) (CjQx., 0.1%h'j7J^P 

Mt7K;^«h0.1% h U 7;U^PMt7-tr h - h U L/c$*@H 

PLC (GLHt-rx>X, Inertsil ODS-3) LT*I 

§E@ft^t)SG-Lys*-[PEG(3)-Mal]2(10.0 mg, W25%) £?#fc0 

ESI-TOF-MS: Calcd for C128H205N13O79: [M-2H]2" 1595.0 (ave.), Found 1595.0 

• O 

[0339] mm 1 - 2 3 > 
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(1 - 2 3 A) (2S)-2, 6- t?X[3-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[3-( 

2,5-y>drVt°P—r;U)7°P/^y-r>'U7$y]x hdpi>] xhdp:>] x 

hdpi>] xhdpi>] xhdpi>] xhdpi>] xhdpi>] xhdp:>] xhdp:>] 

xhdpi>] xhdpi>] x hdpi>]70p/^yy Uk-swa i 
-2 3 A, -FIEsSOMb^tl) ©^J$ 

[0340] [jb88] 

0 0 0 

O 

[0341] (7.70 mg, 52.7MHIOI) £<fctf(2, 5-^=^V tfP U f Jl) 3-[ 

2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[3-(2, 5-Vt * 7 H°P —^U-1—T )V) 7° 

P/^y y ]X hdpi>]x hdpi>]x hdpi>]x hdpi>]x hdpi>]x hdp 

->]x hdpi>]x hdpi>]x hdpi>]x hdpi>]x hdpi>]x hdp:>]70PAy x — 

h (100 mg, 115 Atmol)£ffll\ (1-22A) £ W\W.(Dj5/£;hZlj£-z>Ts *115 

- 2 3A^lfrMtt (36.0 mg, W41%) £LX%tc0 

MS (ESI): Calcd for C74H129N6034: [M-H]1645, Found 1645. 

[0342] (1—23 B)SG-Lys#-[PEG(11)-Mal]2 (Ml - 23B, TIE^©^b^) 

©^ 

[0343] [<b89] 

0 0 0 

| O 

H - o 0 0 
SG-O^VN/N^O-V0V-0^°V-0'V0V-0-V0V-0'V0^OVVAN-,V-NA 

o H H yJ 
o 

[0344] lb^t)1 — 2 3 A (19. 0 mg, 11.5 jLunol)£<fctf (1-1 1 B) "eM^L/cSG 

-NH2(25.0 mg, 10.5 jLtmol) (1-22B) £ W\W.(Dj5/£;hZlj£-z>Ts 

^IIB@ft^b^SG-Lys*-[PEG(11)-Mal]2^tefe^^ (14.0 mg, W34%) £ 

L T t#/c o 

ESI-TOF-MS: Calcd for C180H269N13O95: [M-2H]2- 1947.4 (ave.), Found 1947.3 
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• O 

[0345] 1 - 2 4 > 

(1 - 2 4 A) 

2—[[2—[(2R, 3R, 4S, 5R,6R)-3,4, 5- K U K^>-6-(Tiz K 

=y \L KP T >/U]^dri>itIt]7$ J db^l 1 - 2 4 

A% TIE^CDJxJ^jH^) (DSj$ 

[0346] [>fb90] 

o 

[0347] mP^b^-e^)^2-[[2-[(2R,3R,4S,5R,6R)-3,4,5- K 'J Tiz K^>-6-(Tiz 

F ^ V J ̂  )\/) T- K "7 t: K P tf ̂  y-2-^ (Tetrahedron Asymme 

try, 2008, 19, 1919-1933) (670mg) £DMF(6ml) H\ HATU(630mg) <hDIPE 

A(0.57ml)£jQ;U V U *> >^>^UX7^,/Uj^i|j^(370 

mg)£flD*.. 1 0#F^i£# L/c0 10%^7j< 

T?2[Ik 1 ^J^lt-ei0^)f L/co K U OAtm )Jl®U )% 

P7 K7*^7 

< - (^dpnt> : M|X^U = 60 : 40 - 20 : 80, v/v) TltM U SftHb^tl 

1 — 2 4 A (840mg% W62%) ^7 7^^: Ltf fc0 

'H-NMR (CDCL3) 8: 7.38-7.35 (5H, m), 6.99-6.98 (1H, br m), 5.23-5.21 

(3H, m), 5.11-5.04 (2H, m), 4.56 (1H, d, J = 7.8 Hz), 4.34 (1H, d, J 

= 15.1 Hz), 4.20-4.09 (5H, m), 3.73-3.71 (1H, m), 2.08 (3H, s), 2.07( 

3H, s), 2. 04(3H, s), 2.03(3H,s). 

ESI—LC—MS: Calcd for C25H31N013: [M+H]+ 554, Found 554. 

[0348] ( 1 — 2 4 B) 2-[[2-[(2R,3R,4S,5R,6R)-3,4,5- K <J Tiz F*V-6-(7iz K 

K ^ t: KP t°^>-2 $ J MM. db^t) 1 

— 24 B, TIE^©J5J^^) (D^m 

[0349] 
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[<b9i] 

AcO AcO 

Ac 
AcO 

AcO 

% Ac 
AcO 

AcO 
OH 

[0350] Ib^tH -24 A(840mg)£fflLNT. (1-2B) ^*§©#;£©#;£«-3 

Xs 1 - 2 4 B(700mg, JR^quant.) 7 X £ LTt#/c0 

ESI—LC—MS: Calcd for C18H25N013: [M-H]" 462, Found 462. 

'H-NMR (CDCL3) 8: 7.05-7.04 (1H, br m), 5.24 (1H, t, J = 9.5 Hz), 5.1 

2-5.05 (2H, m), 4.58 (1H, d, J = 7.8 Hz), 4.35 (1H, d, J= 15.6 Hz), 4 

.27-4.05 (6H, m), 3.76-3.75 (1H, m), 2.08-2.04 (12H, m). 

[0351] ( 1 — 2 4 C) 2-[[2-[(2R,3R,4S,5R,6R)-3,4,5- K <J £ KP^>-6-(t: KP 

h7b KP tr^v-2—r;u]^dr^>Mt]7$y]Mt db^tii 

— 2 4 C% T§E:£©SJ^t)) 

[0352] [fc92] 

AcO 

Ac 
AcO 

AcO 

HO 

OH 
H 

HO 
HO 

OH 

[0353] -2 4B(450mg)£ffllNT. (1-2C) £ ^l*§©#;£©#;£«-3 

Ts S 1 - 2 4 C (286mg, Wquant.) 7 X £ LTt#/c0 

'H-NMR (D20,TMSP) 5:4.54 (1H, d, J = 7.8 Hz), 4.43 (1H, d, J = 15.6 H 

z), 4.31 (1H, d, J = 15.6 Hz), 3.91-3.89 (3H, m), 3.73 (1H, dd, J = 1 

2.2, 5.4 Hz), 3.53-3.37 (4H, m). 

ESI-LC-MS: Calcd for C10H17NO9: [M-H]" 294, Found 294. 

[0354] ( 1 — 2 4 D) 2-[[2-[(2R,3R,4S,5R,6R)-3,4,5- K <J £ KP^>-6-(t KP 

K^ £ KP T J Mt 

VAik Uk&ya 1 —24 D, TIE^©^b^) ©^ 

[0355] 
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[<b93] 

HO 

H O 0 N 0 H 
HO H if 

0 NH 

[0356] it-SMI - 2 4C (286mg) (1 -1 4A) £ |W]*§©#;£©#;£(C 

S^i1-2 4D (325mg) JU7 7 X £ LTt#/c0 

[0357] ( 1 - 2 4 E) SG (G Lc) -Gly-A Hbl^t) 1 - 24 E, 

s - 24 E) 0^$ 

[0358] [<b94] 

OH NHAc 

[0359] =1^7°^ K (191 mg)£0.2M'J >Mii;^)S(pH6. 25) (1000^ I) 

Glycosynthase (Endo-M-N1750, ^^bJ^lii ($0 , 1 

U/ral)7X^>S (300 M(C, 1 — 2 4 D (125 mg) 00. 2M 'J >@£M 

«^>S(pH6.25)(370 28<C-C720#^J5J&£-t±fco 0.2% 

h U 7>/U^PMt7j<;^(3000 0.1%h'j7MP 

Mt7K;§5t«h0.1% h U 7;U^PMt7-fe h - h U L/c$*@H 

PLC (Inertsil ODS-3, GL^-fx^X) ^l^iLTg 

ftt)SG(Glc)- GLy—A(88 mg)£?#fc0 

ESI-TOF-MS: Calcd for C86H140N6O65: [M+4H]4+ 1149.4(ave.), Found 1149.4 

[0360] t/c, ^«yi-240J5J^£#^CLT. Ml-24D0il)|^ Gl 

cM0l (m&\ Man, Gal&£KS£&*;Mb^tl£^J$T£ 
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. d-2 4E) 

o £X\ SG (Man) -Gly% SG(Gal)-G 

T&Z-ttfX^&o 

[0361] $btZs ^»yi-1 K 1-12, 1—13^1 - 1 

^«yi - 2 4 ©j5j&£##icdifgtift 

SG-NH2, SG-I,SG-oxa, SG-Amc£tt& 

SSi^/ST £ d £ tfx $ So 

[0362] immm 2 ] 

MTiz&^Ts mz rhANPj £m^tiz>mt>, 

^(DhkHP^-f^- Ktf hANP (1-28)-? £>£ Z. £%^To 

[0363] <^»y2 - 1 > SG—hANP (1 —28) (^"ptl 2 — 1 )(D<£f$ 

(2-1 A) hANP-TFAJ^ ( h U 7JU:tPMl^) (DMM 

J2TF0J5J&IC, T&hANP-TFAiH(£% ~F§E©#JIIIlCt£oT, IiML/c0 

1 

51 KMl^ (hANP(1-28)M|i^) (100 mg) £S^7.K(4000 M I) 

0.1% h U 7;u^PMt7K;§)S«h0.1% h U 7;u^PMt7"tr h-

h U Lfc$*@HPLC (GL+f -f i>7,< Inertsil ODS-3) (CT 

^i^'J:#LT@ft^(89.6 mg)£?#fc0 

mw&z 
t)Jl^ U 51 KMtiH (hANP(1 -28)Itltim) (250 mg) £H^7j<(30 ml)lC^fl¥ 

h U 7>/U^PMt(600 MQJQA., £U\X±MU^ttc^e 

©ISS^/co 

[0364] (2-1 B) SG—hANP (1 —28) (TIEsStfMb^tk 4b^t) 2 - 1 ) (D^ f& 

[0365] [>fb95] 

0 

O 1 
SG^ ^^^hANP 

[0366] (2-1 B — 1 SG—hANP (1 —28) Hb^t) 2 - 1 ) TFAiUCDn" J5& 
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(1 -1 4B) J5& LfcSG-A (97. 7 mg)©N, H-V J K)§ 

>^(1000 M inc. H A T U (16.3 mg)©N, N-^p< K)£;S(1000 

vy°n£j[^Ji^j^7$y(3Q MQ£JP;U ^S-C5# 

(2-1 A) ©#|HI(C^^TliML/chANP-TFAJ^(100 mg) £N, H-V J 

)IA7$ K(1200 w Ds Hra7K(320 

7^X22.5 AtOflp^fco •futCilML/c^ttxT^U 

K^>ft(2000 M Q£JPPU 10t^if#L/co J5 

7jO£T. 0.2%h U 7;U^PMt7j<;^(20 ml)(CjPA./co Ml(2 m 

l)£iP*.T. 0.1%K U 7;u^PMt7K;^«h0.1HU7 

;U^PMt7"tr h-h L/cMHPLC (GL^-fx:/^ Ine 

rtsil ODS-3) lZTfimmmtkfil\ LT @M)SG-hANP(1-28) (it 

^2 - 1 ) -TFAJ^ (91.0 mg)£?#fc0 

MALDI-TOF-MS: Calcd for C213H341N51O102S3: [M+H]+ 5342.2, Found 5342.2 

[0367] ( 2 - 1 B - 2 ) SG—hANP (1 —28) 2 - 1 ) 

(1 -1 4B) -e^L/cS G- A(790mg)©N,N-^p<51>'U^>'UA7$ 

(18ml) IZS TSTU (0-(N-X7 *> W $ V)l)-W, N, N', N' h =? J P -7 

AT- h^7>/U^P#^- h) (104mg)©N,N-^p<5l>'U^>'UA7$ K}§)S(2ml) 

£JP;i/cti(C, V4 7 7°P IfJUx^U;7$>(241/^1)£JP;U 

#U 

tl)l^ 'J 51 KMtiH (hANP(1 -28)Itltim) (1000mg) ^N, N-VJ 

$ K(12ml)% H^7K(3.2mlHC)!s#£l±, V4 7 7°P $ > (241 M 

DJPA./CO LT, #fu(CilMLfcSt£x;^U£#W\l,N-^ 

fj^A7$ K)^(20mi)^jpx., immmwbtco frfomms ?th-

h'JM32ml)£iP;i% »^^5IXL/co N, H-VJ f^MA7$ K/7"tr h 

- MJM1/1)(30ml), RXfT-te h-h U;Kl00ml)-e^}fm. %bUtz.Wfr 

t)£;$J±f£'JtL/c0 0. l%Ml7K;^<h0.1% 

Mt7-tr h-h L/cMHPLC (GLHt^xVX, Inertsil 
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ODS-3) /^S£&UTgfttlSG-hANP(1-28) Hb^t) 2 

- 1 ) -mmik (1056mg) ^%tcQ 

ESI-TOF-MS: Calcd for C213H341N51O102S3: [M+4H]4+ 1337.1 (ave.), Found 1337. 

0 

[0368] Z.(D£oiZ, UT, @ 

brsmntiso inTommm-vit 
. hANP/^7°5i K«h 

K(£TFAiH<h LTm^tlT&Vs Z.(Di 

(2-1B-2) (C^SUT^-f±X0§W« 

ikt LT^J$tZ>Z.£tfX^Z>0 

[0369] <^^J2-2>hANP(1-28)-SG UkSM 2 - 2 ) 

(2-2 A) Boc-hANP(1-28) (T!E^©^b^) CD^J$ 

[0370] [fc96] 

i 0 *4 X 
-^^C^hANP 

[0371] hANP(1-28)-MU£ (62.5 mg) (1.3 ml) U 

MiS-t-77-Jl, (0.9 mg, 324.6 jLtmol) (Dt-y'^JUT(400 yu, I 

) X13.6 ^D(D7K)^1 (200 MD ^rJPx., ^"£3 

mm&nbtco (6 ml) , T-tzh-K'JJU (2 ml) , ff@£ (1 ml) % 

0.1% s u 7Jis*nmM7k%)&£Q.i%h'J yjujn 

mmyiz h- h lJ L/c$*@HPLC (GL+t^^yX, Inertsil 

ODS-3) izxttmmmzfr^s ;^i^'j:#LT@mBoc-hANP(1-28)(59.9 mg) 

zmtc o 

MALDI-TOF-MS: Calcd for C132H211N45041S3: [M+H]+ 3179.5, Found 3179.7 

[0372] (2-2 B) Boc-hANP(1 -28)-GIcNAc (T§B^GMb£-$l)©£-J$ 

[0373] [fc97] 

i O . || H AcHN 
^OAWNKN^O-^^OH 
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[0374] ( 2 — 2 A) -e$^£L/cBoc-hANP(1-28) (59. 9 mg) tftp'tl 1 — 7 A (59.7 

mg) (0.2 ml) U ^/mT'HATU (35.8 mg) 

(2.0 ml) <h h U > (15.8 M I) £JP;iT, ^^T2 

7jO£L/c h U 7JU:*PMl (8.7 Ml) ©TK;^(5 ml)lCJ5J& 

0.1% K U 7;u^PMt7K;^)S«h0.1% h U yjltnmWyiz K— h 

V )\sWsL*)%m)fc£ L/cMHPLC (GLHt-rx>X, Inertsil ODS-3) iZXfr 

;^i^'J:#LT@mBoc-hANP( 1-28)-GlcNAc (38.7 mg) £*§ 

tc o 

MALDI-TOF-MS: Calcd for C142H229N47046S3: [M+H]+ 3425.6, Found 3426.0 

[0375] (2-2C) hANP(1-28)-GlcNAc(T=E^©^b^)©^ 

[0376] Hb98] 

HO 

[0377] (2 — 2 B) -e$^ab/cBoc-hANP( 1-28)-GlcNAc (38.7 mg) £20%hU7,lU 

^PMITK;^ (5 ml) tmm (1 ml) gST?7|^ilfcc m 

STK (10 ml) ^JPA.T^i^'J:#L/co l%KU7;u^PMt7K;§ 

&£0.1% K U 7;U^PMt7-tr h - h U L/c$*@HPLC (GL 

Inertsil ODS-3) UT SfttlhAN 

P(1-28)-GlcNAc (21.8 mg) £f#fc0 

MALDI-TOF-MS: Calcd for C137H221N47044S3: [M+H]+ 3325.6, Found 3425.5 

[0378] (2 —2D) hNAP (1 —28) —SG (T§E5$(ZMb^tk 2 - 2 ) ©£•$ 

[0379] [>fb99] 

H 
N SG 

hANP u 

[0380] (1-1 2 A) -e$^aL/cSG-Oxa©0.2 M'J (60 mM, 120 M I) 

s ^^mT'Glycosynthase (Endo-M-N1750, ^^'fbjq^XH (tt) , 1 U/m I, 
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48M I) tcm. (2-2C) -eS^tL/c hANP (1-28)-GlcNAc (6.0 

mg, 1.8 Mmol) (DV J :> K)^)S (72 M 1) 15 

25<c-e20#r^^^ 9 L/CQ 2% K U 7JU^ 

(1.5 ml) £iPx.TJ5J^£{¥±£l±s 0.1% h U 7;U^PMt7K;^)S«h0.1% h 

U 7;U^PMt7-tr h- h U L/c$*@HPLC (GL+f-f IV7, 

, Inertsi I ODS-3) LT @ M)hNAP(1-28)-SG 

('fb'n ̂  2 — 2 ) (6.2 mg) £?#£„ 

MALDI-TOF-MS: Calcd for C213H334N52O100S3: [M+H]+ 5327.3, Found 5326.70 

[0381] <^«y2-3> (SG-) Asn-hANP (1 -28) Hb^t) 2 - 3 ) ©^ 

(2-3 A) Boc-(GIcNAc-)Asn-hANP(1-28) (T§Ei$©lb^t)) ©^ 

[0382] [>fb100] 

o 

[0383] J. Am. Chem. Soc., 1999, 121,284-290 ©=EiUC^ L/c(2S)-4-[[(2 

R,3R,4R,5S,6R)-3-7"tr K-4,5-^t KP^>-6-(t: KP^>p< 

FU y-2—f JUlT7 < J ]-2-(tert-y h ^VtUU^-JUT7 < J )~4~ 

(42.4 mg, 0.0976 mmol) £ (2-1 A) ©HS;£ 2 ©;fr;£ 

-ehANP(1-28)-Ml^ (31.3 mg) LtchANP(1-28)-IFkik^m^X, 

(2-1 B) <h^]*§©#;£(C^T@ftt)Boc-(GlcNAc-)Asn-hANP(1-28) (13 

. 0 mg) *k%tc0 

MALDI-TOF-MS: Calcd for C144H230N48O48S3: [M+H]+ 3495.6, Found 3496.5 

[0384] (2-3 B) (GIcNAc-)Asn-hANP(1 -28) (TIE^©jb^) ©^ 

[0385] 
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[<bi0i] 

V° o 
NHAc 

hANP 

NH2 

[0386] ( 2 — 3 A) T'MJS L/cBoc-(G IcNAc-) Asn-hANP (1-28) (13.0 mg) J; y (2 

— 2 C) Xs @ftt)(GlcNAc-)Asn-hANP(1-28) (5. 83 mg 

) zmtc0 

MALDI-TOF-MS: Calcd for C139H222N48046S3: [M+H]+ 3396.6, Found 3396.6 

[0387] ( 2 — 3 C) (SG-)Asn-hANP(1 -28) (TIEsStfMb^tk 2 - 3 ) ©£• 

[0388] [>fb102] 

H 
^ ,0 

SG O 

hANP 

NH, 

[0389] (2 — 3 B) T'MJS L/c(GlcNAc-)Asn-hANP(1-28) (4. 90 mg) y (2-2 

D) <h T @^^(GIcNAc-)Asn-hANP(1-28) Ofb^tl 2 - 3 ) 

(2. 17 mg) £f#/c0 

MALDI-TOF-MS: Calcd for C215H345N53O102S3: [M+H]+ 5398.3, Found 5398.40 

[0390] <mmnZ-4> (SG-)Asn-hANP(2-28)Hb^t)2-4) ©£• 

(2-4 A) hANP(2-28)CDIMIM 

hANP(1 -28)(100 mg) 5%V J TAT'J AT < >-60%£° >J 

-38.5%7K©;Fb^)S (10.4 mL) iZ^Ls &UX7 x "JU-f 

-h (1.04 mL) £JPPU 50X^30^*1# L/c0 TK. 

JPA./co L. TKJl^i^'Jt L/co h'J7,iU^PMl (2. 

6 mL) £JPPU 50°C-e30^*l# h'J Lfc0 TK. 

Ml£JP;U ^>-tf>"e30^)f L. TKJi^^i^iL/co TKS 

, 0.1% h U 7)\/t 1% h U 7;U^PMt7"tr h - h U 

L/cMHPLC (GLV^^yX, Inertsil ODS-3) £TtfSDttli£ 

frl\ @ftt)ANP(2-28)£fifeg<* (50 mg) <h LTt#/c0 
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MALDI-TOF-MS: Calcd for C124H198N44037S3: [M+H]+ 2992.4, Found 2992.0 

[0391] (2-4 B) Boc-(GIcNAc-)Asn-hANP(2-28) (T§E5$CDlb^t)) CD^J$ 

[0392] [>fb103] 

[0393] hANP(1-28)CDfty (C (2-4A) TMte: btc hANP (2-28) (25. 0 mg) 

INT (2-3 A) Sft$|Boc-(GlcNAc-)Asn-hANP(2-2 

8) (13.0 mg) £?#fc0 

MALDI-TOF-MS: Calcd for C141H225N47046S3: [M+H]+ 3409.6, Found 3409.5 

[0394] ( 2 — 4 C) (GlcNAc-)Asn-hANP(2-28) ("FUE^CD-fb•"*$)) CD^J$ 

[0395] [>fb104] 

[0396] (2-4 B) T'MJS L /CBOC- (G IcNAc-) Asn-hANP (2-28) (13.0 mg) J; y (2 

— 2 C) <h^]*§CD#;£(C^T, (GlcNAc-)Asn-hANP(2-28) (6. 86 mg 

) 

MALDI-TOF-MS: Calcd for C136H217N47044S3: [M+H]+ 3309.5, Found 3309.5 

[0397] (2-4 D) (SG-) Asn-hANP (2-28) (T§E5$CDlb^tk 2 - 4 ) CD^J$ 

[0398] [>fb105] 

HO 

NH 

H 

SG ^ 

hANP(2-28) 

NH 

[0399] ( 2 — 4 C) TS^sb/c (GlcNAc-) Asn-hANP (2-28) (5.75 mg) J; y (2-2 
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D) <h^«l©#;£(C^T@M)(SG-)Asn-hANP(2-28) Hb^t) 2 - 4 ) (3. 

80 mg) %:%tco 

MALDI-TOF-MS: Calcd for C212H340N52O100S3: [M+H]+ 5313.4(ave.), Found 5314. 

70 

[0400] <^Jfe0iJ2-5>(SG-)Ser-hANP(2-28) Ofb^tl 2 - 5 ) ©^j$ 

(2-5 A) Boc-(GlcNAc-)Ser-hANP(2-28) (T§E5$©lb^tl) ©^J$ 

[0401] [>fb106] 

[0402] -1 D (40.8 mg) £ (2-4 A) L/c hANP (2-28) (25.0 mg 

) SrffllNT, (2-3 A) £mmm£iaj£-?T. @M)Boc-(GlcNAc-)Ser-

hANP(2-28) (13.0 mg) £f#fc0 

MALDI-TOF-MS: Calcd for C140H224N46O46S3: [M+H]+ 3382.6, Found 3382.7 

[0403] (2-5 B) (GlcNAc-)Ser-hANP(2-28) (T§E5$©lb^tl) ©^ 

[0404] [>fb107] 

[0405] ( 2 — 5 A) T'MJS L/CBOC-(G IcNAc-) Ser-hANP (2-28) (13.0 mg) 

X (2-2C) <h^*§©#;£(C^TBoc£P&£U @M)(GlcNAc-)Ser-hAN 

P(2-28) (6.36 mg) £?#fc0 

MALDI-TOF-MS: Calcd for C135H216N46044S3: [M+H]+ 3282.5, Found 3282.6 

[0406] ( 2 — 5 C) (SG-Ser)-hANP(2-28) (T§E5$©^tk 2 - 5 ) ©£•$ 

Boc O 

hANP(2-28) 

O 

[0407] 
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[-fbl 08] 

0 

hANP(2-28) 

O 

[0408] (2-5 B) "eM^L/c(GIcNAc-)Ser-hANP(2-28) (5.47 mg) (2 

-2D) <h^«l©#;£(C^T@M)(SG-)Ser-hANP(2-28) UkSM 2 - 5 ) 

(4.40 mg) %%tc0 

MALDI-TOF-MS: Calcd for C211H339N51O100S3: [M+H]+ 5284.2, Found 5284.40 

[0409] <^«y2-6> hANP(1-27)-(SG-)Tyr Ofb^tl 2 - 6 ) ©^J$ 

(2-6 A) hANP(1-27)-(GlcNAc-) Tyr ("F§E5SaMb£-tl) ©£•$ 

[0410] [>fb109] 

[0411] jb^1 — 6 D (30.6 mg) K (200 y. I) IZ&®L 

s 0°C-eN-7"P^X^^-r $ K (11.5 mg) ££°'JV> (5.2 /xl) 

)\,fc)\,Jx7§ (125 \x I) 

[0412] hANP(1-28)-MJ^ (50.0 mg) £0. 1M'J (pH 7.0, 1 ml) 

fl¥U 0°C-e^(CliML/c h U K 

HO 

0 
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(325 n I) ^-e50t^|fSm, 
&£0.1% K u yjutnmmyiz K- K •; L/C$*@HPLC (GL 
•+Mx>X% Inertsil ODS-3) UT SfttlhAN 

P(1 -27)-(GIcNAc-)Tyr (9.8 mg) £f#fc0 

MALDI-TOF-MS: Calcd for C145H225N49047S3: [M+H]+ 3501.6, Found 3501.6 

[0413] (2-6 B) hANP(1 —27) — (SG—) Tyr (T§E5$tfMb^tk it^2-6) (D& 

[0414] [>fb110] 

[0415] ( 2 — 6 A) T'MJS L/chANP(1-27)-(GlcNAc-) Tyr (8.3 mg) (2 

-2D) <h^«l©#;£(C^T@M)hANP(1-27)-(SG-)Tyr Hb^t) 2 - 6 ) 

(6.3 mg) ^t#/c0 

MALDI-TOF-MS: Calcd for C221H348N54O103S3: [M+H]+ 5503.3, Found 5502.80 

[0416] <mmm2-7> SG-hANP(1-28)-SG (2 - 7 ) 

(2-7 A) GlcNAc-hANP(1-28) ("FIEsSaMb^tl) 

[0417] Dfb111] 

OH 

HO-^^l^X/0 

HO-^^V^ 
NHAc 

[0418] 4b^-\ — 2 0, (25.0 mg) K (0.5 ml) U 

(34 ml) 7^TS 4 J 

K (12.0 mg) (0.5 ml) 
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. -15, hANP(1-28)-MtJ^ (25 mg) 

A7$ K (1 ml) , 1®TK (0.32 ml) U tSt h( 

25.3 MD %j]QX. ?^Ts 

$ (433 MD %m7LX, ^-e20trP^f#L/co 7jO£L/c0.5%h U 7 
;u^pMt7K;^(5 miHcJSM&^JP^ 0.1% h U yjitnmW^MtQ. 
1% h 'J yjutnmmyiz h- h L/cMHPLC (GL+f -f x 

Inertsil ODS-3) GlcNAc-h 

ANP(1-28) (17.8 mg) £?#fc0 

MALDI-TOF-MS: Calcd for C137H218N46046S3: [M+H]+ 3340.5, Found 3340.5 

[0419] (2-7 B) GlcNAc-hANP(1 -28)-GIcNAc (T§E5$©lb^tl) ©^J$ 

[0420] [>fb112] 

OH 

\ N H AcHN 
H °vA hANP/ N O^Sio H 

NHAc J 
HO 

[0421] (2-7 A) -e$^£L/cGlcNAc-hANP(1-28) (30. 0 mg) 1 - 7 

(2-2 B) T, hANP© C3«(CG lcNAc£ 

@ftt)GlcNAc-hANP(1-28)-GlcNAc (10.0 mg) £f#fc0 

MALDI-TOF-MS: Calcd for C147H236N48051S3: [M+H]+ 3586.7, Found 3586.7 

[0422] (2 — 7 C) SG hANP(1 —28) —SG (T§E5$©^tk 2 - 7 ) ©£•$ 

[0423] [>fb113] 

II o A ^SG 
SG^ hANP O 

[0424] (2-7 B) -e$^ab/cGlcNAc-hANP( 1-28)-GlcNAc (6. 0 mg) (2 

-2D) <h^«l©#;£(C^T@M)SG-hANP(1-28)-SG (2 - 7 ) (1 

3. 0 mg) *k%tc0 

MALDI-TOF-MS: Calcd for C299H 482 N 580163S3: [M+H]+ 7590.0, Found 7589.0O 

[0425] <mfe0U2-8> (SG-)Asn-hANP(3-28) Hb^t)2-8) ©^ 
(2-8 A) (GlcNAc-)Asn-hANP(3-28) (TIE^©^b^) ©^ 
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[0426] Dfb114] 

HO 

hANP(3-28) 

NH2 

[0427] (2-4 A) hANP(2-28) (32.0 mg) (2-4 A) 

T? N Mm(D7 $ J LhANP(3-28) £?#fc0 ?# hANP(3-28) £hANP( 

2-28)©ftfoy HMJ2-4^:|f|^©#^^oT. SMKGlcNA 

c-)Asn-hANP(3-28) (3.5 mg) £f#/c0 

MALDI-TOF-MS: Calcd for C130H206N46O43S3: [M+H]+ 3196.5, Found 3196.7 

[0428] (2-8 B) (SG-)Asn-hANP(3-28) (T§E5$©^tk 4b^t)2-8) ©^ 

[0429] Dfb115] 

SG^NY° 0 

LAN.hANP(3-28) 

NH2 H 

[0430] ( 2 — 8 A) T'MJS L /CG IcNAc-Asn-hANP (3-28) (3. 5 mg) (2-2 

D) <h^«l©#;£(C^T@M)(SG-)Asn-hANP(3-28) Hb^t)2-8) ( ( 

2. 5 mg) 0 

MALDI-TOF-MS: Calcd for C206H329N51O99S3: [M+H]+ 5198.1, Found 5198.3 0 

[0431] <^«y2-9> SG- (SG-) Asn-hANP (1 -28) Ofb^tl 2 - 9 ) ©^ 

(2-9 A) GlcNAc-(GlcNAc-)Asn-hANP(1 -28) (T§E5$©lb^tl) ©^ 

[0432] [>fb116] 

0 

[0433] (2 — 3 B) -e$^£L/c(GlcNAc-)Asn-hANP(1-28) (16.0 mg) (1 

— 5 B) <h |W]^ll©#/i(C^-z) Xs Asp©/7^ y S(C GlcNAc % @ 
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G lcNAc-(G lcNAc-)Asn-hANP(1 -28) (6.15 mg) %%tc0 

MALDI-TOF-MS: Calcd for C149H237N49053S3: [M+H]+ 3657.7, Found 3658.1 

[0434] (2-9 B) SG- (SG-) Asn-hANP (1 -28) ("FIE^CD-fb^tk Ib^t) 2 - 9 ) CD 

[0435] C^fbl 17] 

o 

[0436] (1 -1 2 A) -e$^ab/cSG-OxaCD0.2 M'J (60 mM, 168 /x L 

) % Glycosynthase (Endo-M-N175Q, (tt) , 1 U/ml, 67 ix I) 

% ( 2 — 9 A) T'MJS L/CG ICNAC-(G IcNAc-)Asn-hANP(1-28) (6.15 mg) 

lNts 2-2 D<h^*§©#;£T@M)SG-(SG-)Asn-hANP(1-28) 2 -

9) (6.7mg) £?#fc0 

MALDI-TOF-MS: Calcd for C301H483 N59O165S3: [M+H]+ 7661.0, Found 7660.70 

[0437] 0> AG(9)-hANP(1-28) 0) CD^£ 

(2-1 OA) AG (9) —hANP (1 —28) (TIEsStfMb^tk 2 - 1 0) (D 

[0438] [-fb118] 

o 
AG(9)V /s. A 

CT \^^hANP 

[0439] (2-1 B) J5& L/cSG-hANP(1-28) (21 mg) £0. 2MMlMSj)S(pH5. 0) (100 

0 ii. I) * ([E.C.3.2.1.18], 

1 U/ml)7j<;^ (1000 3 7^t1 7 0#^J5J&£-t±fco J5 

0.2%h U 7;U^PMt7j<;^(2000 MH200 n I) 

£JPPLT, 0.1%h'J 

7)\st 1% h U h - h U 

L/cMHPLC (GLHt-Tx>X, Inertsil ODS-3) Mn 
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S£*£UTgfttlAG(9) -hANP(1-28) Hb^t) 2 - 1 0) (33.8 mg)£?#fc0 

MALDI-TOF-MS: Calcd for C191H307N49O86S3: [M+H]+ 4760.0, Found 4760.40 

[0440] <^»y2-1 1 >AG(7) -hANP (1-28) CD 

(2-1 1 A) AG(7) -hANP (1-28) (~F§E5SaMb£-tk 2 - 1 1) (D& 

[0441] [>fb119] 

[0442] (2-1 OA) J5& L/cAG(9)-hANP(1-28) (16 mg) £S^7K(1425 

0.2MU >Mii)S(pH6.25)(1500 yu, I) , /31-4tf^h^>y 

—-tz (NEW ENGLAND BioLabs, 8000U/m QTK)^ (75 MQ^JPTU 3 7 jfe 2 

4 0.2%h U 7;U^PMt7K;^(3000ul)^Jp 

Xtco MH300 

}^<h0.1% h U h - h U L/c$*@HPLC (G 

L Inertsil ODS-3) L T @ fttlAG 

(7) -hANP(1-28) Hb^t)2-1 1) (11.7 mg)£?#fc0 

MALDI-TOF-MS: Calcd for C179H287N49076S3: [M+H]+ 4435.9, Found 4435.80 

[0443] <IUfe0!|2-1 2 > SG-t r i azo le-hANP (1 -28) (Ib^t) 2 - 1 2) CD^J$ 

(2-1 2 A) Pentynoyl-hANP(1-28) (TIE^CDjb^) CD^J$ 

[0444] [>fb120] 

[0445] hANP(1 -28)-ftltim (50.0 mg) It (10.0 mg, 101 jiimol 

) (2-7 A) @M)Pentynoyl-hANP(1-28 

) (26.0 mg) £?#fc0 

MALDI-TOF-MS: Calcd for C132H207N45O40S3: [M]+ 3158.4, Found 3158.0. 

[0446] (2-1 2 B) GIcNAC-triazoLe—hANP(1 —28) (TIE^CD^b^) CD^J$ 

o 
AG(7).O/V^A 

hANP 

O 

hANP 

[0447] 
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[<bi2i] 

o 

OH O 

hANP 

NHAc 
H 

[0448] (2-1 2 A) TMJS L/cPentynoy l-hANP(1-28) (22.0 mg)(C, 30 mM N-[(2 

R, 3R, 4R, 5S, 6R)-2-(2-j7 V Kx h ^r5>)-4, b-V tl KP^>-6-(tl KP**>* 

K^ t: KP K7$ KTK)^ (0.37 mL, lUyiimol 

) „ 30 mM K 'J ^7 ATK/^)S(0. 26 mL, 7.8 yu,mol)% 10mM ^ 

M7K;§5S(0.15mL, 1.5 jLtmoL)d3<fc^0.1M U 7 7-(pH7. 0) £]!& 

AQZ.S ^lCT40#^J£#bfco £Jfo®mzQ.2%hij7Jl,*nmM7k®}& (12 
mL) 0.1% K U 7 Jls* U&MTk&y&tQ. 1% K U 7Jl/tPii7t K-

K U Lfc$*@HPLC (GL+MxV*% Inertsil ODS-3) IZX 

GlcNAc-triazole-hANP(1-28) (15.0 m 

g) £?#fc0 

MALDI-TOF-MS: Calcd for C142H225N49046S3: [M+H]+ 3449.6, Found 3449.6. 

[0449] (2-1 2 C) SG-t r i azo le-hANP (1 -28) (TIEsStfMb^tk 4b^t) 2 - 1 2 

) 

[0450] [>fb122] 

[0451] (2-1 2 B) T'MJS L/CG IcNAc-t r i azo Le—hANP (1 —28) (8. 0 mg) 

( 2 — 2 D) SG-triazole-hANP(1-28) Hbl^t) 

2-12) (9.3 mg) £?#fc0 

MALDI-TOF-MS: Calcd for C218H348N54O102S3: [M+H]+ 5451.3, Found 5451.1. 0 

[0452] <^»y2-1 3 >SG-(SG-)Asn-PEG(3)-hANP(1-28) (2 - 1 3) (D£< 

)$ 

o 

hANP 

SG 
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(2-1 3 A) GlcNAc-(GlcNAc-Asn)-PEG(3)-hANP(1-28) ("FIE^CD-fb^) 

[0453] [>fb123] 

[0454] — 5 B (9 mg) £ (2-1 A) 2 L/chANP-TF 

AJ^ (16.6 mg) J; (2-1 B) X. @M)GlcNAc-(G 

lcNAc-)Asn-PEG(3)-hANP(1-28) (12.0 mg) %%tc0 

MALDI-TOF-MS: Calcd for C160H258N50O58S3: [M+H]+ 3904.8, Found 3904.5 

[0455] (2-1 3 B) SG-(SG-)Asn-PEG(3)-hANP(1-28) (TIEsStfMb^tk 2 

- 1 3) 

[0456] [>fb124] 

o 

[0457] (2-1 3 A) T'MJS L/CG ICNAC-(G lcNAc-)Asn-PEG(3)-hANP(1-28) (6.00 m 

g) (2-9 B) tnWiOm&Ztjt-o X, @ M)SG-(SG-)Asn-PEG( 

3)-hANP(1-28) Hb^t)2-1 3) (6.40 mg) £?#fc0 

ESI-TOF-MS: Calcd for C312H504N60O170S3: [M+4H]4+ 1979.0(ave.), Found 1978. 

50 

[0458] <^»y2-1 4 > SG- (SG-) Lys-G Ly—hANP (1 -28) Ofb^tl 2 - 1 4) (D& 

(2-1 4 A) G lcNAc-(G IcNAc-) Lys-G Ly—hANP (1 —28) ("FIE^CD-fb^) (D 

"n"J 

[0459] 
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[<b125] 

o 

NHAC H 

0 

[0460] hANP(1 -28)(50.0 mg) £<fctffb^ 1 - 9D (29.0 mg, 40.0 yum 

Ol) %m\>\ (2-7 A) @M) GlcNAc-(GlcNAc-

) Lys-G Ly—hANP (1 -28) (14.9 mg) 

MALDI-TOF-MS: Calcd for C155H249N50O55S3: [M+H]+ 3786.7, Found 3786.8. 

[0461] (2-1 4 B) SG- (SG-) Lys-G Ly—hANP (1 -28) (T§E5$©^tk \t^2-

1 4) 

[0462] [>fb126] 

o 

H 

O 

[0463] (2-1 4 A) L/cGlcNAc-(GlcNAc-) Lys-G ly-hANP( 1-28) (6. 0 mg) 

%m\>\ (2-2D) <h^*§©#;£(C^T@M)SG-(SG-) Lys-G ly-hANP(1-

28) Hb^tl2- 14) (7.6 mg) £?#fc0 

ESI-TOF-MS: Calcd for C307H498N60O167S3: [M+4H]4+ 1949.4 (ave.), Found 1949 

.2. 0 

[0464] <^»y2-1 5 > [(SG-)Cys-G Ly]3—hANP (1 —28) (2 - 1 5) ©^ 

(2-1 5 A) [(GlcNAc-)Cys-GLy]3—hANP(1 —28) (T§E5$©^tl) ©^ 

[0465] 
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[<b127] 

HO—> o 9 ^ wn— - 0 0 

NHAc H 

H 
NHAc H , ) 

0 O 0 

[0466] Ib^tH -1 OB (27 mg) (2-1 B) 

@ftM(GlcNAc-)Cys-Gly]3-hANP(1-28) (18.4 mg) £?#fc0 

MALDI-TOF-MS: Calcd for C195H304N60O73S6: [M+H]+ 4847.0, Found 4847.2 

[0467] (2-1 5 B) [(SG-)Cys-G Ly]3—hANP (1 —28) (TIE jfcOMb^tk 2 - 1 

5) (Da$L 

[0468] [>fb128] 

[0469] 1 -1 2 A) T'MJS L/cSG-OxaCD0.2 M'J (60 mM, 118 ix I) (C 

% Glycosynthase (Endo-M-N175Q, ^^'fbjq^XH (tt) , 1 U/ml, 47 ix I) „ 

(2-1 5 A) Xm&Ltdetkm^T, 2 - 2 D £|f|^©#&Tgfttl[(SG 

-)Cys-Gly 3—hANP (1 —28) (2 - 1 5) (5.23mg) £?#fc0 

ESI-TOF-MS: Calcd for C423H673N750241S6: [M+5H]5+ 2172.5(ave.), Found 2172. 

40 

[0470] U 2 — 1 6 > SG-PEG(3)-(SG-)Asn-hANP (1-28) (2 - 1 6) (D 

"n"J 

SG 
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(2-1 6 A) GlcNAc-PEG(3)-(GlcNAc-)Asn-hANP(1 -28) (T§E5$©lb^tl) 

©^J$ 

[0471] [>fb129] 

[0472] (2 — 3 B) (GlcNAc-)Asn-hANP (19.0 mg) £-fb^tl 1 - 3 A (8 

. 8 mg) (2-7A) tmmm^Z^X. @ M)G lcNAc-PEG(3)-(G lc 
NAc-)Asn-hANP(1 -28) (9. 10 mg) £f#/c0 

MALDI-TOF-MS: Calcd for C160H258N50O58S3: [M+H]+ 3904.8, Found 3904.4 

[0473] (2-1 6 B) SG-PEG(3)-(SG-)Asn-hANP(1-28) (T§E5$©^tk it^2 

-16) CD-nJ55c 

[0474] [>fb130] 

H 

[0475] (2-1 6 A) T'MJS L/CG lcNAc-PEG(3)-(G IcNAc-) Asn-hANP (1-28) ( 

3.50 mg) (2-9B) X. @ M)SG-PEG(3)-

(SG-) Asn-hANP (1 -28) Ofb^tl 2 - 1 6) (3.10 mg) £?#fc0 

ESI-TOF-MS: Calcd for C312H504N60O170S3: [M+4H]4+ 1978.1 (ave.), Found 1978. 

80 

[0476] <^«y2-1 7 > [(SG-)Cys-G Ly]5—hANP (1 —28) Hb^t) 2 - 1 7) 

(2-1 7 A) [Cys-Gly]5-hANP(1 -28) (TIEsS©^^) ©£•$ 

[0477] Dfb131] 
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[0478] - 8 A (50.6 mg) t (2-1 A) 2 ©^-ChANP-g^^ 

(47.0 mg) U/chANP-TFAJ^i; y, (2-1 B) £ |fUH©#&lCt£o 

(13.0 mg) £?#fc0 

?#£> ft fecial ft (13.0 mg) (C, (1.9 mL) 17j< (0.05 mL 

) £ h U -f 7 7°P (0.05 mL) ^^10#^ 

LUHfc. J5J&&£7.k"C&g>, 0.1% h U 7>/U^PMt7j<;^«h0.1% h U 

7;U^PMt7"tr h-h L/c$*@HPLC (GL+f-f x > 7>% I 

nertsi I ODS-3) SftMCys-Gly]5-hANP(1-28)£fifeg 

ft (3.2 mg) t. LTt#/c0 

MALDI-TOF-MS: Calcd for C154H245N55O50S8: [M+H]+ 3921.6, Found 3921.9 

[0479] (2-1 7 B) (SG-) Cys-G ly)) 5-hANP (1 -28) [ (SG-) Cys-G ly]5-hANP (1 -28) (T 

lEsSOMb^tk ita^a 2 - 1 7) ©^$ 

[0480] [<b132] 

[0481] (2-1 7 A) XMisi btc [Cys-G ly]5-hANP( 1-28) (3. 00 mg) t (1 -1 3A 

) VmmbfcSG-M (9.94 mg) £Tiz h - h >J Jl> (0.25 mL) <h0. 2 M pH=6. 75 

<D'J>M/<y7 7- (0.25 mL) U ^-C20#^J£#bfc 

o J5J&&£7.k"C&g>, 0.1% K U 7>/U^PMt7j<;^«h0.1% h U 7>/U^PMt 

Tiz h-h U L/cMHPLC (GL+Mxv;*, Inertsil ODS-

3) lZTfimm*m\ @ftM(SG-)Cys-Gly]5-hANP(1-28) Hb^t) 2 - 1 

7) (8.19 mg) *k%tc0 

ESI-TOF-MS: Calcd for C619H985N950375S8: [M+6H]<» 2670.1 (ave.), Found 2670. 
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[0482] <^«y2-1 8 > [ (SG2-) (Cys-G Ly]5-hANP (1 -28) Hb^t) 2 - 1 8) © 

(2-1 8 A) N-[(1R)-1-(7°P 7°-2-'f JV) 

-3--t -ju]tuuy</- h ("FiB^ro-fb^ti) ©^J$ 
[0483] [>fb133] 

o 

[0484] (2R)-2-(tert-7° h $ J )-4-^>51>It (430 mg, 2.02 mm 

ol) > (140 mg, 2.54 mmol) (1 -9 A) 

<h^]*§©;^C^T. (480 mg, W96%) <h LTt#/c 

o 

MS (ESI): Calcd for C13H19N203: [M+H]+ 251, Found 251. 

[0485] (2 - 1 8 B) (2R)-2-7$ y-N-7°P H°-2--jU-^>7-4—T K h <J 7 

i^PMIS (~F§E5S©<b^tl) ©^ 

[0486] [>fb134] 

o 

[0487] (2-1 8 A) vmfcSKiyo (250 mg, 1.00 mmol) (1 - 9B) £ 

X. (270 mg, W100%) £ LTt# 

tCo 

'H-NMR (CD30D) 5: 4.11-3.96 (3H, m), 2.87-2.74 (2H, m), 2.68-2.65 (2H 

, m). 

[0488] (2-18C) (2R)-2-[3-(2,5-y>dr7t°P-JU-W JU) 7°P A7 

y]-N-7°P7°-2--r-jU-^>7-4--r^-$ K (T§E5$©^tl) ©^ 

[0489] 
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[<b135] 

[0490] (2 - 1 8 B) (270 mg, 1.00 mmol) (1-15A) 

tmmoys&Mjt-oz, (220 mg% W73%) tbxmtc 
MS (ESI): Calcd for C15H14N304: [M-H]"300, Found 300. 

[0491] (2-1 8 D) [(SG2-) Cys-G Ly] 5—hANP (1 —28) (TIE 5S©-fb^tk 2 -

1 8) ©^J5& 

[0492] [>fb136] 

SG—O 

[0493] (1 -1 8 A) -eS^tL/cSG-Ng (20.0 mg, 8.73jiimol) £0.10 M 'J 

A>7 7-(pH 8.0) (0.840 mDlC^U (2-1 8C) TWC@M)©3.3 

mM tert-7^ 7 —JU/^)S(1. 06 mL, 3.50 yu,mol)% 50 mM T7 JU £>§£j~ 

h >J (0.420 mL, 21.0 yLtmol), £<J;t/10mM flfe^7j<^>$(0.420 m 

L, 4.20 Mmol)£JI|I^Qpu 1 0#F^3 J5J&^&£0.2 

% h U 7>/U^PMt7j<;^ (12 mL) ZMx., 0.1% h U 7JU^ PMl7K;£;S<h0 

. i%h u yjisjammriz K— K >J L/C$*@HPLC (SHISEIDO 
% Proteonavi) (6.20 mg, 36%) 
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[0494] (2-1 7 A) L tc (Cys-G ly)5-hANP( 1-28) (1.76 mg) 

mW (10.3 mg) (2-1 7 B) tmm<D^mz^ TSlfttl [ (SG2-) 

Cys-GLy]5—hANP(1 -28) Hb^t) 2 - 1 8) (8.42 mg) £?#fc0 

ESI-TOF-MS: Calcd for C1089H1730N160O690S8: [M-10H]10- 2835.1 (ave.), Found 28 

34. 90 

[0495] <mfe0!|2-1 9 > SG- (SG-)Lys-[SG- (SG-)Lys-]Lys-PEG(3)-hANP(1-28) 

Ut-SM 2-19)) ©^ 

(2-1 9 A) TrS-(TrS-)Lys-[TrS-(TrS-)Lys-]Lys-PEG(3) (TIE^©^b^ 

©^ 

[0496] Dfb137] 

o 
-0H 

[0497] 1.20 mmo l/g©2-^ • • h 'J 0 • ~p -f (250 mg, 0.300 mmol) £ 

VOuuJ^y (5 mL) L 

fco 3-[2[2[2[2-(9H-7JU* U>-9—J ) 

X h^ri>]x h^ri>]x h^ri>]x h^ri>]70P (175 mg, 0.360 mmol 

) ^N,N-^MV^P^JHfJl/7$> (257 ML, 1.50 mmol) ©*/*£ppp< 



WO 2014/115797 122 PCT/JP2014/051357 

qy (5 mL) ^"C20#^i£#Ufco VOuuJOy'M, 

{VOuujqy •. JO J—JI: N, N-yy 7 7°P y=8 

5:10:5, v/v) -C3[Ik VOUUJOym^ N,N"^7f^/MA7$ Kt 

30^}f L/co 20%l^'jy>/N,N-^^U*jUA7$ (10 mL) 

i5^L^^9ft£*#^£40^ofc0 U*Jy £N, N-^p< f^MA7 

$ K-e40&}# L/co U^XC(2S)-2,6-^X(9H-7>'U^U>-9—r;up< h=^> 

t) Jltf—JlJ7 $ y )/^^rHt (532 mg, 0.900 mmol) <hHATU (342 mg, 0.90 

0 mmol) <hN,N-yy 7 7°P HMUX^JUZ^ > (308 ju.L, 1.80 mmol) CDN, N-

(10 mL) £fln*.^-C30# b/ut 9 L/c0 

U^V^N,N-i/7fJ^MA7$ K-e30&}# L/c0 20%£X 'J ^>/N, H-V J 

f^/MA7$ (10 mL) £JPx.5^ LA,<h 9 ft 3^1" £40^ 

fco ky>^N,N-^7fj^M7$ K-C40&& L/c0 U^XC(2S)-2, 6-

^X(9H-7>/U^ U>-9—<)IJ J )^^rHt>It (1060 mg 

, 1.80 mmol) <hHATU (684 mg, 1.80 mmol) <hN, H-i/^ 7 7°P tfJUx-^JU j7 

(616 /JLL, 3.60 mmol) CDN, N-^ f^MA7$ K)^)S (10 mL) 

A.^5^-ei0^^ L/co 3i®mU^£N,N-^^U*JUA:P$ KT4 

L/co 20%l^'jy>/N,N-^^U*jUA7$ (10 mL) 

53> LA,<h 9 ft £*#^£50^o fc0 U *Jy £N, N-^p< fJl//MA7 $ 

K-e40&)#L/co tfbtl/cU^XZ) 1 /3M (0.100 mmolffi^) 

mOtl^AlZAtU 3- h U 7-^7^ £tyW. (418 mg, 1.20 mm 

ol) (hHATU (456 mg, 1.20 mmol) <hN, H-i/^ 7 7°P tfJUx-^JU j7 $ > (411 

ML, 2.40 mmol) ©N,N-y7^/MA7$ K)^)S (10 mL) £fln;L^-C1 

l^lUHfco Mt/3-h U ^^^^7 7-^7^ (418 

mg, 1.20 mmol) <hHATU (456 mg, 1.20 mmol) <hN, H-i/^ 7 7°P tfJUx-^JU 

(411 /xL, 2.40 mmol) ©N, H-V J f^MA7$ K)^)S (10 mL) £ 

JPx.^-ei0tP^LA,<h9 L/co KT 

40, y^PPp<^>-e30^}f L/co 1,1,1,3,3, 3-^drHt7,lU;t P-2-7°PA 

J-)V (2.5 mL) ^^PPy^V (7.5 mL) (DW^WSLZMA.. ^T1.5 
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9 L/co LT 3^£MJ±TM$fs L/c0 S^P 

P^>-e60±±>$U @M)TrS-(TrS-)Lys-

[TrS-(TrS-)Lys-]Lys-PEG(3)£*lfegft (170 mg) <h LTt#/c0 

[0498] (2-1 9 B) HS-(HS-)Lys[HS-(HS-)Lys-]Lys-PEG(3)-hANP(1-28) (TIEsS 

©Ib^tl) ©^J$ 

[0499] [>fb138] 

o 

o 
K hANP 

[0500] (2-1 9 A) -eWtfkbtc (66.1 mg) (2-1 7 A) <h^]*§©#;£(C 

tit-oTs (40 mg) £?#£„ 

(7.0 mg) (2-1 7 A) <h T. S 

ftt)HS-(HS-)Lys[HS-(HS-)Lys-]Lys-PEG(3)-hANP(1-28) (2.3 mg) £f#fc0 

MALDI-TOF-MS: Calcd for C168H276N 52051S7: [M+H]+ 4062.9, Found 4062.8 

[0501] (2-1 9 C) SG- (SG-)Lys-[SG- (SG-)-Lys-]Lys-PEG(3)-hANP(1-28) (TIE 

5$©lb^tk lb^t)2-1 9)©^ 

[0502] 
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[<b139] 

o o 

[0503] (2-1 9 B) ©#;£TS^sb/cS4-Lys3-PEG3-hANP(1-28) (2. 90 mg) J; y 

, (2-1 7 B) SftMSG- (SG-)Lys-[SG- (SG-)-

Lys-]Lys-PEG(3)-hANP(1-28) (2 - 1 9) (5.31 mg) 

ESI-TOF-MS: Calcd for C540H868N84O311S7: [M+7HP+ 1963.4(ave.), Found 1963. 

40 

[0504] <MMM2-2 0> [SG2- (SG2-)Lys-[SG2- (SG2-)-Lys-]Lys-PEG(3)-hANP(1 

-28) (<b"ptl 2 — 20) ©^ 

(2-2 OA) SG2- (SG2-)Lys-[SG2- (SG2-)-Lys-]Lys-PEG(3)-hANP(1-28) ( 

~F§E5S©<b^tk ft^i2-2 0) ©^j$ 

[0505] 
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[<bi40] 

o o 

/,W J Y 

NH 

[0506] (2-1 9 B) T$^ab/cHS(HS-)-Lys-[HS- (HS-)Lys-]Lys-PEG(3)-hANP(1 

-28) (2.20 mg) t ( 1-1 5C) L/cSG-(SG-)Gln*-Mal (12.1 mg) 

(2-1 7 B) SG2-(SG2-)Lys-[SG2-(SG2 

-)-Lys-]Lys-PEG(3)-hANP(1-28) Hb^t) 2 - 2 0 ) (4.79 mg) £?#fc0 

ESI-TOF-MS: Calcd for C904H1460N116O567S7: [M+8H]8+ 2907.3(ave.), Found 2907 

[0507] - 2 1 > AG(9)-(AG(9)-)Asn-PEG(3)-hANP(1-28) (2 - 2 

1 ) 

(2-2 1 A) AG(9)-(AG(9)-)Asn-PEG(3)-hANP(1-28) (TIEsStfMbl^tk 4b 

"n ̂  2 — 21) 

[0508] [>fb141 ] 

O 

o 

hANP 

O 



WO 2014/115797 126 PCT/JP2014/051357 

[0509] (2 - 1 3 B) "e^L/cSG-(SG-Asn)-PEG-hANP(1-28) (16mg)( 

2-1 OA) <h^*§©#;£(C^T@M)AG(9)-(AG(9)-)Asn-PEG(3)-hANP(1 

-28) 2 - 2 1 ) (8. 2mg) £?#fc0 

ESI-TOF-MS: Calcd for C268H436N 560138S3: [M+4H]4+ 1687.7, Found 1687.40 

[0510] <^»U2 — 2 2> AG(7)-(AG(7)-)Asn-PEG(3)-hANP(1-28) Hb^t) 2 - 2 

2) 

(2-2 2 A) AG(7)-(AG(7)-)Asn-PEG(3)-hANP(1-28) (T§E5$©^tk it 

2 — 22) ©^ 

[0511] [>fb142] 

[0512] (2-2 1 A) L/cAG(9)-(AG(9)-)Asn-PEG(3)-hANP(1-28) (8 mg)£ 

(2-1 1 A) <h^*§©#;£«-3T@M)AG(7)-(AG(7)-)Asn-PEG 

(3) —hANP(1 —28) (<b"ptl 2 — 22) (6.6mg) £?#fc0 

ESI-TOF-MS: Calcd for C244H396N 560118S3: [M+4H]4+ 1525.6, Found 1525.40 

[0513] 3 > SG-Ma l-(SG-Mal-)Lys-[SG-Mal-(SG-Mal-)Lys-]Lys-PEG 

(11)- hANP(1-28) (<b"ptl 2 — 23) 

(2-2 3 A) TrS-(TrS-)Lys-[TrS-(TrS-)Lys-]Lys-PEG(11) —C02H (T=E^© 

itti%) ©^ 

O 

o ,^A 
o 

hANP 

[0514] 
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[<b143] 

[0515] 3-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-(9H-7JU^l^>-9—NU* 

JlyTK—JUJ7^ J )x S=£*>]l S^>]i h^>]X S=£s>]x h^r:>]x h^ri>] 

x h^>]x h^r:>]x h^ri>]x h^r:>]x h^r:>]x h^>]7°P (2 

02 mg) J;y, (2-1 9 A) @ M)TrS-(TrS-)Lys-

[TrS-(TrS-)Lys-]Lys-PEG(11) —C02H (135 mg) £f#fc0 

[0516] (2-2 3 B) HS-(HS-)Lys-[HS-(HS-)Lys-]Lys-PEG(11)-hANP(1-28) (TIB 

5$©1b^tl) ©^J$ 

[0517] 
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Mb 144] 

hANP 

[0518] (2 - 2 3 A) TS^sU/cTrS-(TrS-)Lys-[TrS-(TrS-)Lys-]Lys-PEG(11)-C 

02H (45.3 mg) £ <<J % (2-1 7 A) SfttlHS-(HS-) 

Lys-[HS-(HS-)Lys-]Lys-PEG(11) —hANP(1 —28) (12.0 mg) £f#/c0 

MALDI-TOF-MS: Calcd for C184H308N52O59S7: [M+H]+ 4415.1, Found 4416.1 

[0519] (2-23C) SG4-Lys3-PEG11 -hANP (1-28) (TIEsStfMb^tk 2 - 2 

3) 

[0520] [>fb145] 

SG' 
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[0521] (2-2 3 B) TS^aL/cHS-(HS-)Lys-[HS-(HS-)Lys-]Lys-PEG(11) -hANP(1 

-28) (3.16 mg) J; y (2-1 7 B) ^]*§©#;£(Cfc T, @M)SG-Mal-( 

SG-Mal-)Lys-[SG-Mal-(SG-Mal-)Lys-]Lys-PEG(11) —hANP(1 —28) (jbcT^ 2 — 2 

3) (4.40 mg) 

ESI-TOF-MS: Calcd for C556H900N84O319S7: [M+6H]6+ 2349.3(ave.), Found 2349. 

20 

[0522] <mfe$|2-2 4> SG-PEG (3)-hANP (1-28)-PEG (3)-SG Hb^t) 2 - 2 4 ) 

©£-J$ 

(2-2 4 A) GlcNAc-PEG(3)-hANP(1-28) (T§B5£©^tl) ©^J$ 

[0523] Mb 146] 

o 
HO-\ 0 .0. 

H hANP 
NHAc 

[0524] (2- 1 A) Ja LtchANP(1 -28)-TFAJH (33.0 mg) 1 - 3 A 

(13.0 mg, 24.7 jLtmol) (2-7A) <h^]*§©;^C^T. Sft 

t)GlcNAc-PEG(3)-hANP(1-28) (25.0 mg) 

MALDI-TOF-MS: Calcd for C148H 240 N47O51S3: [M+H]+3587.7, Found 3587.6. 

[0525] (2-24 B) GlcNAc-PEG(3)-hANP(1-28)-PEG(3)-GlcNAc (T§B5$©lb^t) 

) ©"EZTJ^C 

[0526] [>fb147] 

O 0 n AcHN. old 

NHAc " H H 

[0527] (2-24A) L/cGlcNAc-PEG(3)-hANP(1-28) (21.0 mg) 

tll-1 9 B (46 mg, 73.6 jLtmol) (2-2B) tmWifDismzfe 
•o Xs @ft#|GlcNAc-PEG(3)-hANP(1-28)-PEG(3)-GlcNAc (3.0 mg) %%tc0 

MALDI-TOF-MS: Calcd for C169H278N50O61S3: [M+H]+4080.9, Found 4080.9. 

[0528] (2-24C) SG-PEG (3)-hANP (1-28)-PEG (3)-SG (TlB5$©^tk 2 

- 2 4) ©£•$ 
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[0529] [fc148] 

SG' 
a. '0VNo/V°vAo 

hANP N" 
H 

\ 
SG 

[0530] (2-24 B) L/cGlcNAc-PEG(3)-hANP(1-28)-PEG(3)-GlcNAc (4.0 m 

g) (2-2D) £|^©#&lCftoTgfttlSG-PEG(3)-hANP(1-28) 

-PEG(3)-SG Hb^tl2-2 4) (5.5 mg) £?#fc0 

ESI-TOF-MS: Calcd for C321H528N60O173S3: [M+4H]4+ 2023.0 (ave.), Found 2022 

.8. 0 

[0531] 2 — 2 5 > SG-th i oacetam i de-hANP(1 -28) Hb^t) 2 - 2 5 ) © 

(2-2 5 A) TrS—hANP(1 —28) ("F§E5SaMb£-tl) ©£•$ 

[0532] [>fb149] 

f^ll 
O 

hANP 

[0533] 3-h (2.24 mg, 6.43 jLtmol) 

K (100yu. I) IZfeMLs iSt'h (1.79 ix I, 12.8 

yu,mol) %j]UA.s 7K>PTS Vt -f J -f • U K (0.83mg, 6. 

46 fx mo I) ©i/7fMM7$ (60 >u. L) ^WXtcik. ^S"C10#^ 

mnbtco hANP- h U yjltnmwik (10 mg) 

K (200 Ml) , (60/i, I) (4.2^ 

I) 7^TS 

(160I) £JPPLT. ^-e50t^if#L/co 7jO£L/c0.5%h U 

7X^(2 mlHcJSM&^JP^ 0.1% h U 7>/U^PMt7j<;^«h0.1% h U 7JU 

h-h L/c$*@HPLC (GL^-fx:/^ Inert 

si I ODS-3) ;^i^'J:#LT@mTrS-hANP(1-28) (5.77 
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mg) £rt#/c0 

ESI-TOF-MS: Calcd for C149H221N45O40S4: [M + 3HP+ 1138.0(ave.), Found 1137 

.8 

[0534] (2-2 5 B) HS-hANP(1-28) (T§E5$©^tl) ©^J$ 

[0535] [>fb150] 

O 

[0536] ( 2 — 2 5 A) J5& L/cTrS-hANP(1 -28) (5. 77 mg) £ h 'J 7PMl/^ 

^TK/ K >J -f 7 7°P H°;U^^>(90/5/5)}^(C}^?^1±, ^-ei0trPm#L 

fco |g^7j</Ml(10/1)}^ (3 ml) 

, 0.1% h U 1% h U 7;U^PMt7"tr h - h U 

L/c$*@HPLC (GL+)-<fJ:>Xs Inertsil ODS-3) £TtfSDttli£ 

frl\ /^S£&UTgfttlHS-hANP(1-28) (2.88 mg) £?#fc0 

MALDI-TOF-MS: Calcd for C130H207N45O40S4: [M + H]+ 3167.4, Found 3167.7 

[0537] (2-25C) SG-thioacetamide-hANP(1-28) (T§Ei$©lb^tk ik&M} 2 -

2 5 ) ©"• J5& 

[0538] Dfb151] 

0 

O 

[0539] (2-2 5 B) T"n J5jc L/c HS-hANP (1-28) (2.88mg)% (1-1 1 C) 

L/cSG-I(2. 66 mg)%;VK (300 yu I) J/W 

7°PH°;UX51;U7$>(0.77 MQJQPU ^-e 1 0trP^f#L/co 

% S^7j</Mt(i0/1);^ (3mD 0.1H'J7^ 

^PMt7K;^)S«h0.1% h U 7J^PiS17-tr h - h UL/c 

$*@HPLC (GL+f 'f x >7vs Inertsil ODS-3) 

LT @&^^SG-thioacetamide-hANP(1-28) (jbcT^ 2 — 2 5 ) (2. 90 mg) £ 
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mtc o 
ESI-TOF-MS: Calcd for C218H350N52O103S4: [M + 4H]4+ 1369.9(ave.), Found 136 

9.60 

[0540] <mmn2-2 6> AG(5)-hANP(1-28) Ofb^tl 2 - 2 6 ) ©^J$ 

(2-2 6 A) AG(5)-hANP(1-28) (T§E5$©lb^tk ft^i2-2 6) ©^ 

[0541] [>fb152] 

O 

AG(5)^ 
O hANP 

[0542] (2-7 A) "e^L/cGlcNAc-hANP © h <J 

mm (Dowex 1 x 8) GlcNAc-hANPMl^<h LT^©J5 

(1-1 7 C) -e^L/cAG(5)-P(18 mg)£0.2 M'J>MSi;^ (pH6.75, 

160 yu, L) Glycosynthase (Endo-M-N1750, ^^'fbjq^XH, 

1 U/m I, 64 u, I) % (2-7 A) T"nJ5jc L/chANP-GlcNAc©itIt±m (8.0 mg 

) ©^^U7JU*^> (96 Ml) 25°C-e30t^J5J^^1±/co 

^S"C0.2% h U (1.5 ml) A.TJ5J^£{¥±£1±, 0.1 

% h U 1% K U 7>/U^PMt7-tr h - h U 

L/c$*@HPLC (GL+f 'f x>7vs Inertsil ODS-3) 

/^S£&UTgfttlAG(5)-hANP(1-28) (2 - 2 6 ) (5.6 mg) 

o 

ESI-TOF-MS: Calcd for C163H261N47066S3: [M + 3HP+ 1345.1 (ave.), Found 1344 

. 60 

[0543] 2 - 2 7 > SG-(SG-)Asn-PEG(11) —hANP(1 —28) (Ib^t) 2 - 2 7 ) 

(2-2 7 A) Boc-(GlcNAc-)Asn-PEG(11) —C02H (T§E5$©lb^tl) ©^ 

[0544] 
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j N OH 
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o o 
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(1^ 0S) ^ZVWir^^-N'NO) (lowiT L2 '6ai /_•[) ^ f, 

uo^yr y \>aT£P (i°wrf £17 '1^ 6's) 
XH (1 ri 0gL) s] ^ZVir^'ir^^/^-N'N^ (1 oui-ry 

I'L 'Bui £ ' L) Hz0Q-(L l)93d-usv(-ovi\P19)-ooa2/n WsM-X {M LZ~Z) [81790] 
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[0552] (1-2C) -eM^L/c2-[(2R,3R,4R,5S,6R)-3-7"tr K-4,5-^t: K 

P^s>-6- (th'P T- t: KP T (1. 

4 mg, 5.1 Mmol) ^N,N-^7f K (150 M I) U 

"K h U > (2.1 Ml, 15 Mmol) 

y-fi^P'J K (0.98 mg, 7.7 Mmol) £JPx./c0 

^L^^1.50t^if#L/co O©J5J»£7JO£T. (10 mg, 2 

.6 Mmol) (5.0 M I, 36 Mmol) £N, N-^ 

K (1500 MO £<±:t/|g^7K (3 00 MD L/c}§ 

L"^"^3S^|i# L/CO L/C0. 2V/V 

% h U 7>/U^PMt7K;^(8.5 ml)(CjPx., 0.1% h U 7JU^ PMt7K;^)S«h0 

. 1%h U 7;U^PMt7"tr h - h L/cMHPLC (GL+f -f x 

Inertsi I ODS-3) LT @M)GlcNAc-(G 

lcNAc-)Asn-PEG(11) —hANP(1 —28) (9.0 mg) £f#/c0 

[0553] ESI-TOF-MS: Calcd for C176H290N50O66S3: [M-2H]2" 2128. 3(ave.), Found 2128 

.0 

[0554] (2-2 7 D) SG-(SG-Asn)-PEG(11 )-hANP(1-28) (TIEsStfMb^tk 

12-27) 

[0555] [>fb156] 

o o 

SGv 0'XVY'N'O^-^hANP 
0 *Y° 

NH 
SGT 

[0556] (1 -1 2 A) -e$^ab/cSG-Oxa©0.2 M'J (60 mM, 188 M I 

) . (C, ^-eEndo-M-N175Q (1 U/ml, 100 M 0 £JPx./cm, ISt (2-

2 7 D) T'MJS L/chANP-GlcNAc (8.0 mg, 1.9 Mmol) (bV* TJUXJUfc* 

(120 MO 25 °c-eiani^u 
fco ^-e0.2%h U 7;U^PMt7K;§)S (4.5 ml) (0.5 ml) (D 

5I^*g£ap*TJ5J&£teit£-t±\ 0.1% K U 7>/U^PMt7K;^«h0.1% h U 
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h-h L/cMHPLC (GL+Mx>;^ I 

nertsi l ODS-3) LT gftt)SG-(SG-)Asn-PEG( 

11)-hANP(1-28) Hb^t)2-27) (3.4 mg) £?#fc0 

ESI-TOF-MS: Calcd for C328H536N60O178S3: [M+5H]5+ 1653.8(ave.), Found 1653. 

70 

[0557] <^MM2~28> SG-(SG-)Asn-PEG(11)- PEG (11) —hANP (1 —28) Hb^t) 2 

-2 8) ©^ 

(2-2 8 A) Fmoc-PEG(11) —PEG (11) -C02H (TIE^©^b^) ©^ 

[0558] [>fb157] 

[0559] 3-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-(9H-7;U^U>-9-^ 

J) xh^>] xh^ri>] xh^ri>] xh^r:>] xh=^>] 

Xh^ri>] Xh^ri>] xh^r:>] xh^r:>] xh=^>] xh^r:>] xh^r:>] 

7°PA>It (350 mg, 0.42 mmol) fc^t/HATU (192 mg, 0.50 mmol) £N,N-

K (3.0 ml) lZ^j®Ls V^P 

(176 Ml, 1.01 mmol) £flD*T3£f^Jg# £©J5J»£ (1-4 

A) -eM^L/c3-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-[2-(2-7$ 7 x hdr^)x 

h^>]x h^>]x K^ri>] Xh^ri>] xh^r:>] xh^r:>] xh=^>] X 

h^ri>] Xh^ri>] xh^ri>] X h =£:>]7°P(259 mg, 0.42 mmol) 

ican^T^"e30#^i£#bfco z.(D^w^^y^btcm^ (3 mi) & 

£vmm. (117 MD (DM^mmzmTLxmmbs £<^CN,N-^^U*JU 

A7$ K (3.0 ml) (15 ml) (DM^UxmR L/c0 £ ©}§;<& 

£0.1% h U 7)lsJumM7K)£)fct0.1% h U 7;U^PMt7"tr h - h 'J Jls&yfc 

zmmmt L/cMHPLC (GL+f 'f x >7vs Inertsil ODS-3) £ <fc y tfSMtli 

U ^i^iLTg^Fmoc-PEGdD- PEG(11 )-C02H(399 mg)£?#fc0 
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ESI-TOF-MS: Calcd for C69H118N2029: [M-H]- 1437.8, Found 1437.8 

[0560] (2-2 8 B) H2N-PEG(11)-PEG(11)-C02H (T§E5$(ZMb^t)) 

[0561] Dfb158] 

o o 

[0562] ( 2 — 2 8 A) L/cFmoc-PEG(11)- PEG(11 )-C02H (250 mg) J; y (1 

— 4 A) <h^*§©#;£(C^T@ftt)H2N-PEG(11)-PEG(11)-C02H (77 mg) £ 

?#fco 
MALDI-TOF-MS: Calcd for C54H108N2O27: [M+H]+ 1217.7, Found 1217.9 

[0563] (2-28C) Boc-(GlcNAc-)Asn-PEG(11 )-PEG(11 )-C02H ("FIE^CD-fb^) 

[0564] [>fb159] 

0 0 0 

NHAc 

[0565] J. Am. Chem. Soc., 1999, 121, 284-290© =EiUC^ L/c(2S)-4-[ 

[(2R,3R,4R,5S,6R)-3-7"tr K7$ K-4,5-^t: KP^>-6-(t: KP^r^^U 

)T K^ £ KP T jU]7$ 7 ]-2-(tert-7° h^r $ 7 )-

4-^drV7^>It (32 mg, 74 jLtmol) (2-2 8 B) "eM^L/cH2N-P 

EG(11 )-PEG(11 )-C02H (76 mg) J; y (2-2 7 A) <h T @ ft 

^Boc-(GlcNAc-)Asn-PEG(11) —PEG(11) —C02H (58 mg) %%tc0 

MALDI-TOF-MS: Calcd for C71H135N5036: [M+K]+ 1673.0, Found 1672.9 

[0566] (2-2 8 D) Boc-(GlcNAc)-Asn-PEG(11)-PEG(11)-hANP(1-28) (TIE^CD'fb 

[0567] 
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Mbi60] 

0 0 0 

NHAc 

[0568] ( 2 — 2 8 C) XMik L/cBoc-(GlcNAc-Asn)-PEG(11)-PEG(11)-C00H (29 m 

g, 18 ix mo I) (2-1 A) L/c hANP (1-28)-TFAJ^ (50 mg, 60w/ 

w%, 9.7 Mmol)£ffllNT(2-27B)<h^]*§(Z)#;£(C^T@ftt)Boc-(GlcNAc-)A 

sn-PEG(11) —PEG(11)-hANP(1-28) (35 mg) £f#/c0 

MALDI-TOF-MS: Calcd for C198H336N50O74S3: [M+H]+ 4695.3, Found 4697.5 

[0569] (2-2 8 E) GlcNAc-(GlcNAc-Asn)-PEG(11)-PEG(11)-hANP(1-28) (T§E5$ 

(Dib^ti) 

[0570] [>fb161 ] 

0 0 0 

NHAc 

[0571] (2 - 2 8 D) T'MJS L/cBoc-(GlcNAc-Asn)-PEG(11) —PEG (11) —hANP (1 —28) 

(35 mg, 7.4 yitmol) y (2-27C) t X @ fttlG IcNA 

c-(GlcNAc-)Asn-PEG(11) —PEG(11) —hANP(1 —28) (16 mg) £f#/c0 

MALDI-TOF-MS: Calcd for C203H343N51O79S3: [M+H]+ 4859.4(ave.), Found 4858. 

4 

-TOF-MS: Calcd for C203H343N51O79S3: [M+H]+ 4859.4(ave.), Found 4858.4 

[0572] ( 2 — 2 8 F ) SG -(SG-Asn)-PEG(11 )-PEG(11)-hANP(1-28) ("FIE^OMb^ 

. ft^i2-2 8) (D^J& 

[0573] 
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Mb 162] 

0 0 0 

II I H 11 H 11 ° Y° 
NH 

SG 

[0574] (1-1 2 A) T'MJS L/cSG-Oxa©0. 2 M'J (60 mM, 190 ix I) 

( 2 — 2 8 F ) -eS^ab/cGlcNAc -(GLcNAc)-Asn-PEG(11 )-PEG(11 )-

hANP (1-28) (16 mg, 3.2 ^mol) «fc y (2-27D) 

S ft^SG-(SG-Asn)-PEG(11)-PEG(11)-hANP (1 -28) Hb^t) 2-28) (13 mg 

) £?#fc0 

ESI-TOF-MS: Calcd for C355H589N610191S3: [M+4H]4+ 2217.0(ave.), Found 2216. 

90 

[0575] 2 - 2 9 > SG-PEG(3)-hANP (1-28) Hb^t) 2-29) ©^j$ 

(2-2 9 A) SG-PEG(3)-hANP(1-28) (T§E5$©^tk ft^i2-2 9) 

©^ 

[0576] [>fb163] 

H 

[0577] ( 2 — 2 4 A) ZMisi L/cGlcNAc-PEG(3)-hANP(1-28) (15.0 mg) J; y (1-

1 4 B) £|^©#&lCftoTgfttlSG-PEG(3)-hANP(1-28) (Ib^t) 2 - 2 

9) (12.32 mg) £?#fc0 

ESI-TOF-MS: Calcd for C224H362N52O107S3: [M+4H]4+ 1399.0(ave.), Found 1398. 

30 

[0578] <^»y2-3 0> SG-PEG (11) -hANP (1 -28) Ofb^tl 2 - 3 0) ©^ 

(2-3 OA) G LcNAc-PEG(11)-hANP (1-28) (TIE^©^b^) ©^ 

[0579] 
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[>fb164] 

AcNGlc' 

O O 

.0 .0 
O 

11 
hANP 

[0580] hANP(1-28)-TFA^(43.9 1 -4 B (15.0 mg) (2-7 

A) @fa$jGlcNAc-PEG(11)-hANP(1-28) (33.7 mg) 

MALDI-TOF-MS: Calcd for C164H271N47059S3: [M+H]+ 3939.9, Found 3939.8 

[0581] (2-3 OB) SG-PEG (11)-hANP (1 -28) (T§E5$©^tk M2-3 0) 

©^J$ 

[0582] Mb 165] 

hANP 

SG' 

[0583] ( 2 — 3 0 A) U/cGlcNAc-PEG(11)-hANP (1-28) (15.0 mg) 

, ( 1 — 1 4 B) <hll*§©^;£(CfcT@ftt)SG-PEG(11)-hANP(1-28) 

1)2-3 0) (11.52 mg) £?#fc0 

ESI-TOF-MS: Calcd for C240H394N52O115S3: [M+5H]5+ 1189.8(ave.), Found 1189. 

30 

[0584] 2 - 3 1 > SG- (SG-) GI n*-Ma l-PEG (3) -hANP (1 -28) (lb^t)2-3 

1 ) ©£•$ 

(2-3 1 A) H2N-PEG(3)-hANP(1-28) ("FsEsS©^^) ©^ 

[0585] Mb166] 

O 

C> ^ o 
H2N' o hANP 
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[0586] 3-[2-[2-[2-[2-(tert-7° JIT $ J )x h^>]x h^ri>]x h^r 

i>]x h^ri>]70P (11.7 mg) £ (2-1 A) 2 (DjjfeXhk 

NP( 1-28)-ft It ill (41.0 mg) Ltc hANP (1-28)-IFkik^m^X, (2 

-1 B) <h^]*§(Z)#;£(C^TBoc-PEG(3)-hANP(1-28) (12.7 mg) £f#fc0 

t#<Qtl/cBoc-PEG(3)-hANP(1-28) (12.7 mg) (2-2C) tmWi<D 

@ftt)H2N-PEG(3)-hANP(1-28) (12.0 mg) £?#fc0 

MALDI-TOF-MS: Calcd for C138H224N46044S3: [M+H]+ 3326.6, Found 3326.6 

[0587] (2-3 1 B) HS—PEG(3) —hANP(1 —28) ("FIE^CD-fb^) 

[0588] Dfb167] 

o o 
H N°O0QhANP 

H 

[0589] (2-3 1 A) -eM^L/cH2N-PEG(3)-hANP(1-28) (12.0 mg) (2-

2 5 A) % ( 2 — 2 5 B) X. @ ftt)HS-PEG(3)-hANP(1-

28) (5.00 mg) £?#fc0 

MALDI-TOF-MS: Calcd for C141H228N46045S4: [M+H]+ 3414.6, Found 3414.7 

[0590] (2-31C) SG-(SG-)Gln*-Mal-PEG(3)-hANP(1-28) (TIEsStfMb^tk it 

"n ̂  3 — 3 1 ) (D^J& 

[0591] [>fb168] 

H 

[0592] (2-3 1 C) T'MJS L/cHS-PEG(3)-hANP(1-28) (4.00 mg) t (1-1 5C 

) T-S^isL/cSG-(SG-)Gln*-Mal (7.43 mg) (2-1 7 B) 

(D^felZft^Xs @ftt)SG-(SG-)Gln*-Mal-PEG(3)-hANP(1-28) (it^ 2 -

3 1) (2.09 mg) £?#fc0 

ESI-TOF-MS: Calcd for C325H524N620174S4: [M+5H]5+ 1643.4(ave.), Found 1643. 
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[0593] 2 - 3 2 > SG— (SG—)G Ln*—PEG(3) —Ma L—hANP(1 —28) (TIE^CD'fb'n 

tk 2-32) ©^J& 

[0594] [>fb169] 
M 

SG ~ N .0 O 
O \\ 

| hANP 

O O ^ 

SGV N A A /v. O ^ Ji 
O Nf N O 0 ^ ̂  N ^ II H H 

O U 

[0595] (2-2 5 B) L/cHS-hANP(1-28) (2. 3 mg)£<fctf(l -1 6C)"eM^ 

L/cSG-(SG-)Gln*-PEG(3)-Mal(4.0 mg) £0. 2MMtA> 7 T~ (pH5. 0) (0.1 

0 mL) F (0.10 mL) (DM&fel&lZfei® U ^SlCT5 

mmmwLtco £J&^&IC0.2XMJ7JU*P^7J<^>$ (2.0 mD ^0 

. 1% h U 7)\/t 1% h U 7;U^PMt7"tr h - h 'J 

L/cMHPLC (GL+f 'f x>7vs Inertsil ODS-3) (C T ̂ it*i M £ ft ^ 

. ;^i^'J:#LT@ft^SG-(SG-)Gln*-PEG(3)-Mal-hANP(1-28) Hbl^t) 2 - 3 

2) (3.5mg)£?#fc0 

ESI-TOF-MS: Calcd for C325H528N620174S4: [M+4H]4+ 2054.0 (ave.), Found 2053 

.8. 0 

[0596] 2 - 3 3 > SG-Ma I-(SG-Ma l-)Lys-hANP( 1-28) Hb^t) 2 - 3 3 ) 

(2-3 3 A) TrS-(TrS-)Lys-PEG(3)-C02H (T§E5$©lbl^tk ) ©1^£ 

[0597] [>fb170] 
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[0598] 1. 20 mmo l/gCD2-^ • • h 'J 0 • ~7 -f K U Vy (83 mg, 0.100 mmol) £ 

VOUUtOy (2mL) £jQx.10i}U^?lfc 

o 3-[2[2[2[2-(9H-7JU* U>-9—fJUp< J )x 

h^ri>]x h^ri>]x h^ri>]x h^ri>]70P (97.5 mg, 0.200 mmol) 

V7°P > (85.6 yu,L, 0.500 mmol) CD^PP* 

$y (2 mL) ^S"e20#^ LA,<h 9 L/c0 hWk, ^PP^ 

($/£ ppy^> : -JU : N, N-yy V 7°P 

>=85:10:5, v/v) -£30* S/^PPy^Ve3|H, N, N-^ 

$ K-e30}^}f L/co 20%£X'J ^V/N,N-^7fJhMA7$ (2 mL) 

^:ilP^.5^ UA>^: J5!ft £4®?j o fc0 U *>* V £N, N-^p< JU 

A7$ K-e4®&}# L/co U^XC(2S)-2,6-^X(9H-7>'U^U>-9—T>/Up< h 

)\Z~F $ y )/^^rHt (177 mg, 0.300 mmol) <hHATU (114 mg, 

0.300 mmol) <hN, N-S/^f V 7°P tfJUx-^JU j7 $ > (103 yu,L, 0.600 mmol) CD 

N,N-^7fMWl/A7$ (2 mL) £fln*.^-C30#UA,£ •? L/c0 5 

K-e4®^)f L/co 20%H°^U ^>/N,N-

^7W^A7$ K^JS (2 mL) £jQpL5^LA,<h9m3®-t£}#^£40 

frofco ky>^N,N-^7fj^M7$ K-C40&& L/c0 3- h U ^JUTJU 

7 T7 — >/U7°P (209 mg, 0.600 mmol) <hHATU (228 mg, 0.600 mmol 

) ^N,N-t>y V^PtfJHf^7$> (205 ML, 1.20 mmol) ©N, H-V* 51 

(2 mL) £fln*.^-C10#F^ LA,<h 9 L/c0 

?:N,N->7fMM7$ KT-40, y^PPp<^>-e40^}f L/co 1,1,1,3 

,3, 3-^drHt7>'U^P-2-70P/'Ny — )l> (0.5 mL) tVOUU^^y (1.5 mL 

) (DM^^tUPis ^-e20tP^LA,<h9 L/c0 5 

tz\ 
TrS-(TrS-)Lys-PEG(3)-C02H£*lfeg{* (105 mg) t LTt#/c0 

[0599] (2-3 3 B) TrS-(TrS-)Lys-PEG-(3)-hANP(1-28) (TIE^©jb^) (D^ 

$, 
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[0600] [-fb171] 

o o o 
0 

hANP 

[0601] ( 2 — 3 3 A) T'MJS L /CT rS- (T rS-) Lys-PEG (3) -C02H (27.4 mg) ^ (2 

-17 A) @M)TrS-(TrS-)Lys-PEG-(3)-hANP(1-28 

) (30 mg) %%tco 

MALDI-TOF-MS: Calcd for C188H272N48047S5: [M+H]+ 4114.9, Found 4115.1 

[0602] (2-33C) HS-(HS-)Lys-PEG-(3)-hANP(1-28) (T§E5$©^tl) ©^J$ 

[0603] C^fb 172] 

[0604] (2-3 3 B) XM& L/cTrS-(TrS-)Lys-PEG-(3)-hANP(1-28) (30. 0 mg) J; 

y, (2-1 7 B) @ft^HS-(HS-)Lys-PEG-(3)-hAN 

P(1 —28) (15.3 mg) £?#£<, 

MALDI-TOF-MS: Calcd for C150H244N48O47S5: [M+H]+ 3630.7, Found 3631.0 

[0605] (2-3 3D) SG-Mal-(SG-Mal-)Lys-PEG-(3)-hANP(1-28) (T§E5$©lb^t) 

, 2-33) ©^ 

o o 
HS. 

SH 

[0606] 
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[<b173] 

O 0 

H 9 9 
0 gy H 

O NH 

o o I 

[0607] (2-33C) 0#)i-eM^L/cHS-(HS-) Lys-PEG-(3)-hANP (1-28) (5. 00 mg 

) J;y, (2-1 7 C) <h^]*§©#;£(C^T, @ftt)SG-Mal-(SG-Mal-)Lys 

-PEG-(3)-hANP(1-28) (<b"ptl 2 — 3 3) (8.55 mg) £?#fc0 

ESI-TOF-MS: Calcd for C336H540N64O177S5: [M+5H]5+ 1694.7(ave.), Found 1694. 

50 

[0608] 2 — 34 >SG-thioacetamide-(SG-thioacetamide-)Lys-PEG-(3)-hAN 

P(1 —28) (<b"ptl 2 — 34) ©^ 

(2 — 3 4 A) SG-thioacetamide-(SG-thioacetamide-)Lys-PEG-(3)-hANP(1-

28) (TIE^©^b^) ©^ 

[0609] [>fb174] 

0 0 o 

o 
SG 

[0610] ( 2 — 3 3 C) "CMJS L/cHS-(HS-)Lys-PEG-(3)-hANP(1 -28) (4.14 mg) t ( 

1-1 9D) -eM^L/cSG-I (7.40 mg) (2-2 5 C) ^ |W]^© 

Ts @ ft^SG-th i oacetam ide-(SG-t h i oacetam ide-) Lys-PEG-(3)-h 

ANP(1-28) (<b"ptl 2 — 3 4) (4.74 mg) £?#fc0 
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ESI-TOF-MS: Calcd for C326H530N62O173S5: [M+5H]5+ 1650.3(ave.), Found 1650. 

20 

[0611] <^»y2-3 5> SG-(SG-) Lys-PEG (3)-hANP (1-28) Hb^t) 2 - 3 5 ) (D 

(2-3 5 A) Lys-PEG(3)-hANP(1-28) (TIEsSOMb^) (D^f& 
[0612] [^fb 175] 

HN \ 
H 

[0613] {b^1 - 2 OA (4.40 mg, 7.42 jiimo I) t/HATU (2.6 mg, 6.84 yitmol 

) CDN, (94 M IZS N, N-V 7°P tfJH 

3MI/7 5V (5.0 ML, 29.4 jLtmol) ^£T3£f^£# Ufc0 ?#£> 

hANP h U 7J^nM (25 mg) £><J;TJ% N-^V^Q 

> (13 yu,L, 76.4 yu,mol) CDN, H-V * $ K/7K( 

5: K v/v)JI^>S (0.60 mL) (CJPPL ^X 2 # L/c0 

.2% h U 7>/U^PMl7K}^ (3 mL) 0. 1% h U 7JU:* PMlTK^.h 

0.1% h 'J 7;U^PMt7"tr h - h L/c^SHPLC (GL+M 

JiyXs Inertsil ODS-3) LTBoc-(Boc-)Lys 

-PEG(3)-hANP (1-28) (18.0 mg) fcfffco 

t#Boc-(Boc-)Lys-PEG(3)-hANP(1-28) (18.0 mg) (2-2C 

) £ X @ft#)Lys-PEG(3)-hANP(1-28) (12.0 mg) 

MALDI-TOF-MS: Calcd for C144H237N48045S3: [M+H]+ 3454.7, Found 3454.7. 

[0614] (2-35C) SG-(SG-) Lys-PEG (3)-hANP (1-28) ("F§35£0Mb^tU 4b&W}2 

— 35) (DaJ5Sc 

[0615] 
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[<b176] 

o 

[0616] ( 2 — 3 5 B) T'MJS L/cLys-PEG(3)-hANP(1-28) (6. 0 mg) (2-

1 B) T @ ft^SG-(SG-) Lys-PEG (3)-hANP (1-28) (<b"ptl 

2-3 5) (6.4 mg) £?#fc0 

ESI-TOF-MS: Calcd for C316H507N60O171S3: [M-5H]H595.7 (ave.), Found 1595. 

6. o 

[0617] <^»U2 - 3 6> SG- (SG-) Asn- (Se r-G ly) 3-hANP (1 -28) (2 - 3 6 

) 

(2-3 6 A) GlcNAc-(GlcNAc-)Asn-(tBuSer-GLy)3—hANP(1 —28) ("FIE^OMb 

[0618] [>fb177] 

[0619] lbl^t]1 - 2 1 B (13.8 mg) t (2- 1 A) 2 ©^-ChANP-g^^ 

(37.1 mg) 1MISS L /c hANP (1 -28) -TFAiH (2-1 B) tmWi<D 

#&lCfi£oTgfa^GlcNAc-(GlcNAc-)Asn-(tBuSer-Gly)3-hANP(1-28) (27.0 m 

g) zmtc0 

MALDI-TOF-MS: Calcd for C176H286N 56061S3: [M+H]+ 4258.0, Found 4257.8 

[0620] (2-3 6 B) GlcNAc-(GlcNAc-Asn)-(Ser-Gly)3-hANP(1-28) (TIE^CD'fb'n 
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[0621] [fc178] 

[0622] (2-3 6 A) L/cGlcNAc-(GlcNAc-Asn)-(tBuSer-Gly)3-hANP(1-28) ( 

27.0 mg) (2-1 7 A) £T, @ M)G lcNAc-(G IcN 

Ac-Asn)-(Ser-G ly) 3-hANP(1 -28) (4.66 mg) %%fc0 

MALDI-TOF-MS: Calcd for C164H262N 56061S3: [M+H]+ 4089.8, Found 4090.1 

[0623] (2-36C) SG-(SG-Asn)-(Ser-Gly)3-hANP(1-28) ("FHEsSOMb^* 

i2-36) 

[0624] [^b179] 

[0625] (2-3 6 B) UfcGlcNAc-(GlcNAc-)Asn-(Ser-Gly)3-hANP(1-28) (3.5 

0 mg) (2-2D) T g fa$|SGc-(SG-)Asn-(Ser-Gly 

)3—hANP(1 —28) (ft'ptl 2 — 3 6) (3.24 mg) £?#fc0 

ESI-TOF-MS: Calcd for C316H508N66O173S3: [M+4H]4+ 2025.0(ave.), Found 2025. 

0o 

[0626] <^0ij 2 - 3 7 > SG-(SG-)Asn-G ly6-hANP (1 -28) 2-37) 

(2-3 7 A) Gly3—hANP(1 —28) (T§35£GMb^tl©^c) 

[0627] Dffc180] 
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[0628] 2-[[2-[[2-(tert-y 

$y]Mt (27.7 mg) t (2-1 A) ©liS;£2 ©;&&-ChANP-B^& (246 

mg) fr^flSL/chANP-TFAJ^ffllNT, (2-1 B) TB 

oc-Gly3-hANP(1-28) (196 mg) %%tc0 f#£ftfcBoc-Gly3-hANP(1-28) (196 m 

g) <fcy, ( 2 — 2 C) iftt)Gly3-hANP(1-28) (190 

mg) %£%tco 

MALDI-TOF-MS: Calcd for C133H212N48042S3: [M+H]+ 3250.5, Found 3250.6 

[0629] (2-3 7 B) GLy6-hANP(1-28) ("FIE^©^^) ©^J$ 

[0630] Dfb181] 

[0631] (2-3 7 A) T'MJS L/cGly3-hANP(1-28) (190 mg) <h2-[[2-[[2-(tert-7" 

J ) ^JU]7$ J ] ^JU] 7 $ J Mt (13.4 mg 

) (2-1 B) trnWUD^felZft^Ts Boc-Gly6-hANP(1-28) (115 mg 

) %mtco 

% b tl/cBoc-G Ly6—hANP (1 —28) (115 mg) J; y, (2-2C) <h^]*§©#;£(C 

@ftt)Gly6-hANP(1-28) (115 mg) £?#fc0 

MALDI-TOF-MS: Calcd for C139H221N51045S3: [M+H]+ 3421.6, Found 3421.5 

[0632] (2-3 7 C) Boc-(GlcNAc-)Asn-Gly6-hANP(1-28) (T=E^©^b^) ©^ 

[0633] [<b182] 

[0634] (2 — 3 7 B) X'M^ L/cGly6-hANP(1-28) (60. 0 mg) «fcy, (1-5A) t 

nmomaz^Xs @ft$|Boc-(GlcNAc-)Asn-Gly6-hANP(1-28) (23.0 mg) 
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zmtco 
MALDI-TOF-MS: Calcd for C156H248N 54054S3: [M+H]+ 3838.7, Found 3839.0 

[0635] (2-3 7 D) GlcNAc-(GlcNAc-)Asn-Gly6-hANP(1-28) ("FIE^GD-fb^) © 

[0636] [-fb183] 

[0637] (2-3 7 C) U/cBoc-(GlcNAc-Asn)-Gly6-hANP(1-28) (23. 0 mg) J; 

y, ( 1 — 5 B) <h|W]*I©#;£(C^T, gfttl GlcNAc-(GlcNAc-)Asn-Gly6-

hANP(1-28)£fifeg<* (6.77 mg) LTt#/c0 

MALDI-TOF-MS: Calcd for C161H255N55059S3: [M+H]+ 3999.8, Found 4000.1 

[0638] (2-3 7 E) SG-(SG-)Asn-Gly6-hANP(1-28) (T§E5$©^tk it^2-

3 7 ) 

[0639] (Mb 184] 

0 0 0 0 

N H 
SG 

[0640] (2-3 7 D) L/cGlcNAc-(GlcNAc-)Asn-Gly6-hANP(1-28) (3.40 mg) 

J:y (2-2D) <h^*§©#;£(C^T@ftt)SG-(SG-)Asn-Gly6-hANP(1-28) 

Hb^t) 2 -3 7) (4. 32 mg) 

ESI-TOF-MS: Calcd for C313H501N65O171S3: [M+4H]4+ 2002.7(ave.), Found 2002. 

50 

[0641] 2 — 3 8> SG-Lys*-[PEG(3)-MaL—hANP(1 —28)]2 Hb^t)2-3 8, 
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[0642] Dfb185] 

.S. ^ .hANP 

O O 0 

" 
H 

o 9 P 

o o 

3G.o^v^°-o-o-o-^^ys^YhANp 

d 

[0643] (1 - 2 2 B)-eM^L/cSG-Lys-[PEG(3)-Mal]2 (3.0 mg, 0.94 Mmol)^ffllN 

, (2-3 2 A) tmm(D?5)£Mj£-oZ, *I§E@ftHb^tlSG-Lys#-[PEG(3)-M 

aL—hANP(1 —28)]2 Hb^t)2-3 8) (7.0 mg) £?#fc0 

ESI-TOF-MS: Calcd for C388H616N103O159S8: [M-5H]5" 1904.8 (ave.), Found 1904 

.8. 0 

[0644] <mfe0!|2-3 9> SG-Lys*-[PEG (11) -Ma L—hANP (1 -28) ]2 (2 - 3 9 

. "FIEsSOMb^tl) 

[0645] [>fb186] 

0 O O 

HN'J^0^0^0^0^0^0^0^--0--^0^0^0-^'0^N'J^fA^s^YhANP 

o 

H r - 0 0 

N fsiQ 0 o 0 O 0 o O 0 O O O N N "^y s SG ~ N 

H \ j 
hANP 

O 
o 

[0646] (1 - 2 3 B)T-$^aLfcSG-Lys*-[PEG(11)-Mal]2 (3.7 mg, 0.95 yLtmoO^ffl 

IN, (2-3 2 A) <h^«l©;^C^T. ^§E@ft^t)SG-Lys*-[PEG(11 

)-Mal-hANP(1-28)]z Hb^tl 2 - 3 9) (7. 0 mg) £?#fc0 

ESI-TOF-MS: Calcd for C420H680N103O175S8: [M-5H]5" 2045.8 (ave.), Found 2045 

.8. 0 

[0647] <^»y2-4 0> SG(G Lc) —G Ly—A—hANP (1 —28) Ofb^tl 2 - 4 0, T§E5$ 

(D\b^tl) ©^J$ 

[0648] [>fb187] 

o 
SG^°^N'-VhANP H s 

[0649] (1 - 2 4 E) T"nJ5jc L/cSG(Glc)- Gly-A (30mg) (2-1 B) t 



WO 2014/115797 152 PCT/JP2014/051357 

mmm&att-iX. ge^>fb^r^SG(GLC)-GLy-A-hANP(1 -28) Hb^t)2-4 
0) (34. 2mg) *k%tc0 

ESI-TOF-MS: Calcd for C^^M,^: [M+4H]4+1341.1 (ave.), Found 1341. 

0 

t/c, mMmzomnmmnpcDm^z&^z, ^«yi -1 u i -1 
2,1-1 3X&1 - 1 4, RXfs -24, izm L 
tcs ^&z.tx\ MII^ LT 

L/cMfthANP^^nM^'r^o^^-e^^o 

[0650] mmm 
<umm 1 > K®cGMP±#simi£ 

K©CGMP±HSI££ 
)iy^L/c0 

CH0|ffl^(Chuman GC-A^1l^ft(C^H^1±/cCH0/human GC-A«£ a-MEM, 10 

%FBS, 1 %Pen i c i U i n-st reptomyc inT'2Xl05 ce I Is/m UCi!;lij Us 384 well pla 

te (Corning, 3826) tC20 /x l/we I IT'Sffl L (4X103 ce I Is/we 11)% y^-n 

SBs Z.(D7°\s-1.6 

mM IBMX/KRB buffer £10 At l/wel IfSflP U 7° U - h *> x -f tl -"CiSWik. 

^^-ei0^PPM >drZL^-^a L/co )XiZs stit)j§Jt©3 

femmzmmLtc^mm (£MV<7>K;W5^®ANP(I-28) (^7°^ 
Kw^rn) . ft«S)jiSiBH0.0i, 0.1, 1, 10, 100 nMtte&koizmR 

£5 M l/we 11 7°u-h^x^^--eif#m. C02-f 

— $ — F*3T?15^^-f >dpzL^< — :> a y*t L/co ^(DLysis buffe 

r (50 mM phosphate buffer, pH7.0, 1 %Triton X-100)£5 /x I Ls 7° 

~3~3\sTs 
S§fl¥>$*©cGMPfi£cGMP kit (CISBIOM) £ffl^T)iy£L/c0 Ttefrt>s 384 

well plate (Greiner, 784076)(Cdpy h (C;f^{\tCDd i luent£5 /A l/we I U Iffl 

IX l/we I U cGMP-d2£5 /A l/we I U anti cGMP-Cryptate£5 ix I/ 

wellflflPU 7°U-^T4° >dp 
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RubyStar (BMG LABTECHM) L/c 

o (T/C) &m%(Dfrtkm\}LtcO^)\s(D% 
tM£0. 1 nM ANP£»L/ct7xjKZ)StM£1«h LT^I±lL/co £>lJt(C 

£tt£T/C£7°Py KU %btltcW=f( Kfflifelfre>T/C=0.5©fli£EC50£ L 

. }iy^)jiSiBH(ca^^ftAT/c{g£Emax,hL/C o 

^|1 K^\ hANP© 5 0%£l±©cGMP±#^t£ 

(Emax>0.5) % cGMP±#)i§t4^:{^# LTIN'S d tifjjkiS tltca it'aM 

2-17, 2-18, 2 — 2 0 (i% Emaxtf0.6~0.7gJg£gT<£lMI[p]-C£> 

itc.h\ K(iEmax^0.95^±-e^)l'J, ^MhkHPtm 

m(Dcmp±m^m L T iNfco 
[0651 ] $|fctlft© c G M P 

[0652] [^1] 

ftHtlff 
EC50(nM) Emax 

AMMhANP 0.022 
2-1 0.04 1.02 
2-2 0.1 1.01 
2-3 0.12 1.02 
2-4 0.08 1.04 
2-5 0.082 1.04 
2-6 1.7 1.00 
2-7 1.7 0.99 
2-8 0.2 1.01 
2-9 1.1 1.00 

2-10 0.03 1.02 
2-11 0.048 1.01 
2-12 0.69 1.01 
2-13 0.34 1.01 
2-14 0.6 0.95 
2-15 3.1 0.98 

2-16 0.98 1.01 

2-17 35 0.70 

2-18 48 0.63 

2-19 9.8 0.90 
2-20 64 0.59 

ISIII 
EC50(nM) Emax 

2-21 0.097 1.02 
2-22 0.08 1.02 
2-23 2.4 0.98 
2-24 0.54 1.01 
2-25 0.054 1.02 
2-26 0.024 1.01 
2-27 0.26 1.02 
2-28 0.31 1.01 
2-29 0.1 1.01 
2-30 0.12 1.01 
2-31 0.31 1.00 
2-32 0.41 1.00 
2-33 0.4 1.01 
2-34 0.53 1.01 
2-35 0.31 1.00 
2-36 0.39 1.00 

2-37 0.4 1.00 

2-38 0.016 1.01 

2-39 0.0077 1.00 

2-40 0.05 1.03 
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[0653] FmEPftMurn. 
J^TFCD^fc^y, K©^ttx> K^7> 

$'—M (—jj|££i : Nepri Lysin) IZ J: 

[0654] ®%mw (&mmmmmPJkXf^mmkNPO-28)) CD^&tHCNepriLysin 

(R&D systems) £ 1 ug/m I £ J: 9 (CUsjjP U 37°CS 30^>"etuMiI Ltc0 

^I^Nepri LysinMiI^£ffl^TMlM^lt©cGMP±#;£t££§Si$$y 1 

H'Cfco 

[0655] *fgB£CD4£ 

f^7>R£. NEP^S^-e&oTtgSH^JI <h|W]*IJtKcGMP±fmtt£^ 

LTay, NEP£J:£#fl?£gtt£< 

m^(Dit&*iz&tf&^mmnp(Dm^frte}n&(D±te/tj-XAit, NEPKJ: 
Ktt, NEPMiltitcGMP 

12> d <h . EMM* ft (C £ I vT fc NEP (C J; £ (C < 

<. TCGMP$ 

•S H. <h %hfc0 

[0656] <§SM3> 

J^TCD^&ICj: y, ^»y 2 L7°^ K©^ v hiz& 

(Jll^cGMP(Z)^W±^ffl^t>m^K©m^^^©^|±10t^ 

) £ii^/c0 

(1) MtHt>7°;KDiiM 

<V7Jl7> : a^Ii^V7^7> 

U y*J : TJ^y U 25G X 1 SR <J 

£V^O S3»fi$JfilW EDTA-2Na 500^L 

It > 7°M%Wm ̂  =L - 7° : MTARIX4170 +f > 7°,IU h 7 V 0 ̂  =L - 7° 0. 75 mL 

8i§it©ifttSlc:SD^>> MCttlW 77,IU^>P&AJ» ( (xX;b -f >P#Afi* 

l^£1-2%©}IST*#LTP^A) £frofc0 TklZfeM-Z-tt, 100uM©}j§Jt(C 

ilLfc»il (^llli^^KS^iihANP(1-28) 

) ) (DmtizZs m&MAVs W0nmol/kg<DHM(1niL/kg)-eM&&£L/co & 
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•^fu, 30, 60, 90, 120, 180&tf240#00#j£-e. HffSlftfr 

(200 yiiL/0) £?jl\ tfn.fayy7MZ&J$>frizfr±izWvtc0 

m^LLtahL^Vy-fJUrM'M (Sigma 4K15, • -* - :Nr12130-H) 

T5000 rpm,5 min,4°C-e^^HL, #S& L/clM> <hcGM 

P)iy^ffl t -e-80°c L tc0 

(2) Mt^cGMP}jiS©)iy^ 

itl^^^cGMP)®^^, Amersham cGMP Enzyme immunoassay Biotrak™ (EIA) Sy 

stem (dual range)£ffi^T, ^{\t©7°P h =1 -JllZfit^ T)iy£ L/c0 ^©ln 

n£, ffi.mzcmpm&s (#) T7°P>>KL, 0 
^~240^t"e(Z)AUC (AUC0-240) ^^^60-240^0 A U C (AUC60-240) £ 

L/co (i^2 )0 

[0657] (3) 

(1) -eiiSL/c^>> Sifa®-9->^U50 (hANP©££ 

^H£{*500nM, 20 jxl) (AcOH/S^7j<./DMS0=5/3/2, v/v/v) 

L, Am icon Ultra-0.5 50K (Mi Hi pore Corp., MA) (C^LT15 

°C, 14000rpm-e30^/5^HL/co tf^tl/cjt^^Amicon Ultra-0.5 3K (Mi 

U i pore Corp., MA) (C^L, L/c0 74)1$— ±(C 

HH L, 96^^V-70r>xjU7°U-h(C^LT, LC-MS/MS (LC 

: Shimadzu LC-10ADVP (fl^g^p/f)., MS/MS : API4000QTrap (AB SCIEX)) 

T?, MiM£)lt©#^m£}iy£U M^©)j§Jt£Jl!±! L/c0 

(CI±1 £ tl tc 0# m £ ̂ 2CD—CD tl =? A (C 7jk L tc0 

[0658] ^ y h (C&tf£l]i44#ill0tP^CDl¥'(ffi 

[0659] 
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[H2] 

f <T3IS* PreHJ-X±£tf ** 

SMflM AUC 
[(pmol/ml)*h] 

0-240 

AUC 
[(pmol/ml)*hJ 

60-240 

AUC 
[(pmol/ml)*h] 

60-240 
£ {turns 

(hr) 
^$MhANP 13.90 -33.86 0.00 0 
2-1 488.98 188.59 191.43 3 
2-3 340.97 116.61 136.00 2 
2-10 735.39 323.59 323.59 1.5 
2-11 874.06 397.08 399.13 2 
2-12 581.28 193.48 198.16 1.5 
2-13 268.64 72.88 75.73 3 
2-14 179.61 35.76 43.03 1.5 
2-15 47.20 7.14 36.06 1.5 
2-16 173.71 33.08 8.66 2 
2-25 524.33 205.83 207.18 2 
2-26 245.50 13.72 60.43 2 
2-27 208.58 30.24 41.71 2 
2-29 430.38 143.46 156.49 2 
2-30 365.22 136.33 138.87 4 

[0660] #) Prefit g) LT, — 

x ̂  -f > L /cAuc{g0 7 -f > ̂  y T (c & & 
LTf+HL/co 

##) Pre{g (0^©{g) ><h LT, ><fc y±(C 

>«h©^^£^L/cAuc{g0 

-f ><£ y LTI+® L/c0 

[0661] ^$MhANP-ett, ^(C^y-iitttCcGMP^tsiWr^)^ ^3 0^i 

^P^Mutc^u^ut-eigTU 6 0^p|ii^:cGMP© 

Auc60-240ttoj^T-es>y, 

> XJUIZ £ ̂  T £ ̂ UhANPtt&iil £ tl&fr -3 fco 

[0662] dtUCftU ^Wy2©M^7°51 K-m, AUC60-240 (c £ ̂  T t imWit £ 

^ LTa y, i; y ±# LfcJfiUBt*cGMP*lj£tf, &-5&60# 

M db^t)2-1% 2-1 OTii180^Mis lb^t)2-1 2% 2-13, 2 
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-14, 2- 1 6lCOV,N-a±120#&% 1 1 , 2-15, 2-19 

UT^fco ttc, 

W&MiM. § fot>\ 3£#1. y -f)Vfr b fc&tti £ tiT & y, 
wftxmBm$ntc0 
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HacOlfiH 
mm] < 11--esyu =i KIS^Cj: y jg^, x&, 

U >;b-fi££^LT, '>&< —3)©hANP^^ K<h^i££tl/c 

£/c&, 

5RII2] Hgtlfttf, hANP^7°51 K0, N^ai, C3«, &ti\ ^7°^ 

•f£'>&< <h t-'3(2)7$ JWomtk. ©'>&< 

, =^> Ki^c^y^is, x&, u 
(D\&m^-J3- K, t/c&, ^©n 

^cII3] hANP^7°51K^\ hANP (1-28), hANP (2-28), hANP (3-28), hANP (1-27) 

, hANP(2-27)XtihANP(3-27)TS)^>11^111 K, £tc& 

*114] *gtlfttf. '>&< -fill, HMII, M, 4<® 

M5] 4 u =1 v L/cliiix^i) Z.ttk 

ftfflittZs Il^in K, £/c&, ^©HS^±fF^^ 

mm wtnt\ Ni^satit, 
x&'ttib(Dim.mrc&*^ £i-&, II^II5 70 

51 K, Sfctt, ^©HS^±fF^^ni>^o 
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(DM5Z £ £tz>s imm 6 7> 

K, £/cl£, •t©HS^±fF^$fti>mo 

[<bl] 

Manal 6 

Manp 1 -4GlcNAcp 1 -4Gxxp 1 -(O/N-L) 
Mana1^"3 

(i^, Gxx&, GlcNAc, GlcX&Man-e&'-J (±§Eli^fr£>ft£$iit 

£, UTs rAG(5) J , rAG(5—G LC) J ,R 

Xf, rAG(5-Man)j ) , " 0/N-L" &, 0 <?'J =] *> 

N v 'J =1 Kl^C <fc y 'J yti -ffi£Xl* hANP/< 7°^ K t Z> Z 

o ) 

Zfc&s ^(DMm^E^ZtlZiks 

Ut2] 

GlcNAc(31-2Mana1 — 6 

Manp 1 -4GlcNAcp 1 -4Gxxp 1 -(O/N-L) 
GlcNAcpi-2Mana1^— 3 

(j£^, Gxxtt, GlcNAc, GlcX&Man (±=E^fr & 

T, GXX©ffilI(CJ^i;T^tl^tl rAG(7) J , TAG(7-Glc)j , W, T 

AG(7-Man)J ) T^y, " 0/N-L" &, O^U=I^Ki^X(i 

N V 'J =l *> K IZ J: y 'J > t-MBX (ihANP^ 7> K <h ffi&T Z> Z 

o ) 

^119] HgtlSttf. !*^II8 
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t/c&, 

Hts] 

Galp 1 -4GlcNAcp 1 -2Mana 1 ^ 6 

Manp 1 -4GlcNAcp 1 -4Gxxp 1 -(O/N-L) 
Gaipi-4GlcNAcpi-2Mana1.—-3 

(jfc^, Gxxtt, GlcNAc, GlcXttMan-efey 

£, OT, mommzjtLX'tn^n TAGO)j , rAG(9-Gic)j ,R 
Xfs rAG(9-Man)j £^?0 ) , " 0/N-L" &, Oyj=I^Ki^X& 

N V 'J =l *> KIS^C J: y U > £ -II^X&hANP^ 7°^ K <h K6^f £ £ 

^iH0] ssttifttf. Il^il9 

[M 

Neu5Aca2-6Galp 1 -4GlcNAcp 1 -2Mana 1--^. 6 

Manp 1 -4GlcNAcp 1 -4Gxxp 1 -(O/N-L) 
Ne u5 Aca 2-6 Ga I p 1-4G IcNAcp 1 -2 Mana 1 — 3 

(jfc^, Gxx&, GlcNAc, GlcX(iMan-eS)y (±§Eli^fr£>&£$igt 

£, &.Ts GxxommzjtLX'tn^n TSGJ , rsG(Gic)j 
rSG(Man) J ) , " 0/N-L" &, O^'J H i/ K$nn" N f 'J 

=l *> KIS^C J: y U > £ -II^X&hANP^ 7°^ K <h K6^f 

to ) 

^1111] $tt)lt(C£^T, Gxx^GlcNAceS)^, 11^117 ~1 0 (ZMqltlfr©^ 

t/c&, ^©ns^±fF^^ni>^o 

^clI12] lit) It A*SG-?£>£, 1 1 
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^1113] ]-D(DhmP^y0^\^znbX. 1 

ttk&mtt&s ii^in K\ ^felt, 

tl^iko 

^1114] lOGDhANP^:^ RCftUT. H@, 2{®% X&, 

LTl^Zt%!&fflltTZ>. 1 CD{«^7> K\ ^0 

H^±fF^3tl£&0 

M15] 2 jTO±0hANP^7> K£#^"T11^111 

7°^ K\ £fc&s *<DMM¥±^-ZtlZ>iko 

^16] hANP*?? FtmWaWtfs >jy 

=l*> Kip-n U fro, '>&< <h t-®p/fehANP^7° 

^ K ^ £4k¥ffi£V&Z Il^ll 3 (D\m^ 7> h\ S fc^ 

©ns^±fF^^ni>^o 

M17] hANP^7> K0NM C^m(DlR}tlfr-JJs Xlt, t(D 

^1118] 15JFs^UT0^iI£^T^^-eS> ̂ 11^111 7 

#Jg19] SG—hANP (1 —28) (it^M 2 - 1 ) , hANP (1-28) — S G (ft-&tl2-2 

) , SG—hANP(1 —28) —SG (itSM 2 - 7 ) % AG(9)" hANP(1-28) (fc^ 

i2-1 0) % SG-tr i azo le-hANP (1-28) (jb^2-1 2) % SG-th i 

oacetamide-hANP(1 -28) (ft-&ll2-2 5) , AG(5)-hANP(1-28) (it 
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^1)2-26) , 

Xtt, HgtlfttfSG, SG(GLc)v SG(Ma 

n)s AG(5)% AG(5—Glc)% AG(5-Man)% AG(7)% AG(7-Glc), AG(7-Man)% 

AG(9)% AG(9—Glc)% AG(9-Man)^N&G ICNAC(CS$^PL btl, JkX?/ 

hANP^7°51 KfrhANP(1-28), hANP(2-28), hANP(3-28), hA 

NP(1 -27), hANP(2-27)s&\,\(ihANP(3-27)(C S $ ̂  X. tl/c t © "e & £ 

!f*lH 8 £ fetes ?<Dmm¥±Elf:&$tlZ1&0 

*1120] 'J>JJ-M£&S tf'J***>TJl'*ls>8is TSSMs Rtfs 2£Lt 

(DT^y itfr b&z> t 'j ux7°^ Kit© ?t>s &%;<£ ^—-D(owt 
If*111 QOm^X^-Fs Zfctes "t<D 

*ii2i] 7$;®kRtf/x 

tet 'J 3*7? KIItfs hANP^7°51 K CD NMmJkTf/~RteC<h T 

$ K|p"n LTlN'2) il <h tt& If **I2 0 (om^ 7°^ Kc 

*iI22] tfs PEG-e&£ff*il2 1 CDM^^K, 

*1123] SG-PEG(3)-(SG-)Asn-hANP(1-28) Hb^t) 2 - 1 6) , AG(9)-(AG(9)-

)Asn-PEG(3)-hANP(1-28) (2 - 2 1 ) % AG(7)-(AG(7)-)Asn-PE 

G (3) —hANP (1 —28) Hb^t) 2 - 2 2 ) , SG-PEG (3)-hANP (1-28)-PEG (3) 

-SG Ofb^tl 2 - 2 4 ) , SG-(SG-)Asn-PEG(11) —hANP(1 —28) Hbl^t) 

2-27) % SG-(SG-)Asn-PEG(11)- PEG(11)-hANP(1 -28) (ft^i2 

-2 8) s SG-PEG(3)-hANP(1-28) Hb^t) 2 - 2 9 ) , SG-PEG(11)-h 

ANP (1-28) (<b"ptl 2 — 30) , SG-* (SG-) GI n-Ma l-PEG (3) -hANP (1 -28 

) (M2-3 1) SG- (SG-)Gln-PEG(3)-MaL—hANP(1 —28) Hb^t) 
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2-3 2) % SG- (SG-) Asn- (Se r-G ly) 3-hANP (1 -28) Hb^t) 2 - 3 6 

) SG-(SG-) Asn-G Ly6-hANP (1 -28) Hb^t) 2 - 3 7 ) % 

Xtes HgtlfttfSG, SG(GLc)v SG(Ma 

n)s AG(5)% AG(5—Glc)% AG(5-Man)% AG(7)% AG(7-Glc), AG(7-Man), 

, AG(9)% AG(9—Glc)% AG(9-Man)^N&G ICNAC(CS$^PL btl, JkX? 

/%L<tes hANP^7°51 KfrhANP(1-28)% hANP (2-28), hANP (3-28), 

hANP(1-27). hANP(2-27)i£l\(ihANP(3-27)izm.^^XhUfc^(DXh 

£!f*lI2 1 (D\m^ 7°^ K\ £ fetes 

[ii*ii24] 'j>t)-M&&s y^ymmy^yMs smiygtz^yit tuu# 
$ y^Kitsiyiiz$ ymxteyxy-)vmm.y$ 

yit(D'>&< ^t-o(Dtm&mmy$yit £ ^mtm&mm 
MUtX&hANP^0?1 

%fctes 

[Il*il25] 'j y t'}>te<t^--D(Dy$y &mmy $ y lt£#<^ *£ 
tfontfs m%y<ys^yiiz^yWKDmmzm^Lx&Vs \>XT(D-

Hb5] 

o 
II /A A\ 

(GLY)- Lg-^N-
H 

(5$^ GLY&$it)ft£^U Lg&U 

U SfIX&2^±(C^LTt<U\ GLY^ L&O-X&N-yj n *> 
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GLY if Mat N-(AA) te I7 $ J SMMT $ J !£©« 

(DT$ J&lZ.m$ktZ>tZ>B.MlWsT%:^to )o o 

*ii26] 7$ y s^yiiz$ y $ Ja y $ JSt\ m<D17 $ J 

It© a ti VJI& tj7^ tt& 

11*112 ^©HS^±fF^^ni>^o 

*1127] 7 $ J &MM.J7 $ J Itfrlys-eS)^II*lI 2 5 Xte 2 6 
K\ £ fetes 

*1128] SG-(SG-) Lys-G Ly—hANP (1 -28) Hb^t) 2 - 1 4 ) % [ (SG-)Cys-G Ly]3-

hANP(1 —28) Hb^t)2-1 5) , SG-Mal- (SG-Mal-)Lys-[SG-MaI- (S 

G-Ma I) Lys-] Lys-PEG (3)-hANP (1-28) (Ib^t) 2 - 1 9) % [SG2-Mal-

(SG2-Mal-)Lys-[SG2-Mal- (SG2-Mal-)-Lys-]Lys-PEG(3)-hANP(1-28) ( 

M2-2 0) , SG-Ma I-(SG-Ma l-)Lys-hANP( 1-28) (Ib^t) 2 - 3 

3) % SG-thioacetamide-(SG-thioacetamide-)Lys-PEG-(3)-hANP(1-2 

8) Ofb^-tl 2 - 3 4 ) , SG-(SG-) Lys-PEG (3)-hANP (1-28) Ofb^tl 2 

-3 5), 

Xtes VlZ&^Ts HgtlfttfSG, SG(GLc)v SG(Ma 

n)s AG(5)% AG(5-Glc)% AG(5-Man)% AG(7)% AG(7-Glc), AG(7-Man)% 

AG(9)% AG(9-Glc)% AG(9-Man)^N&G ICNAC(CS$^PL btls Rtf/ 

gLOi, hANP^7°51 KfrhANP(1-28), hANP(2-28), hANP(3-28), hA 

NP(1 -27), hANP(2-27)iifcl\(ihANP(3-27) (C S $ ̂  X. tl/c t © "e & £ 

11*112 7©Mft^7°51 K\ £ fetes 

*ii29] v>ti-M£tfs tt—D0SHmmy<ym^^s mm 
mfs ys^yiiz^JWKDmmzm^Lx&Vs 

K\ t/c 
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[<b6] 

(GLY)- Lg N. > S<AA) 

(5$^ GLY&$it)ft£^U Lgtt'J 

U WM5UZ2&±lZffl&bT*,£\,\ GLY^ L ttO-XttN-<7'J =l *> 

GLY# jgae-rzzttf-ezzo stisHs^yiiz$y!£©«SHS 
(cS5fe-r^'T^^itji^£^'r)o 

*i!30] sHSiyiiz $ y itfrcys-e^ &if *ii 2 9 o\m^ 7°^ K\ £ /c 
^©ns^±fF^^ni>^o 

*1131] [(SG-) Cys-G Ly]5—hANP (1 —28) Ofb^tl 2 - 1 7) , [ (SG2-) Cys-G Ly]5-

hANP(1 —28) Hb^t)2 - 18), 

SG-Ma I-(SG-Ma l-)Lys-[SG-MaL-(SG-MaL-)Lys-]Lys-PEG(11)-hANP(1-2 

8) UbS® 2-23) , 

Xtes RCfclNT, SBttlfttfSG, SG(GLc)v SG(Ma 

n)% AG(5)% AG(5-Glc)% AG(5-Man)% AG(7)% AG(7-Glc), AG(7-Man)% 

AG(9)% AG(9-Glc)% AG(9-Man)^N&G ICNAC(CS$^PL btls JkX?/ 

gLOi, hANP^7°51 KfrhANP(1-28), hANP(2-28), hANP(3-28), hA 

NP(1 -27), hANP(2-27)iifcl\(ihANP(3-27) [ZW^^A-btlfe^OHh^ 

11*113 OCDm^Xl- K\ £ fete* 

*ii32] u 'j>&< 

frs ^§£;b;u#>Myfl7$ y LTfc^Js 
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*1133] 

*1134] 

*lj|35] 

& Z £ £ t £§f*II 2 4 (Orn^ 7° 

^ K\ £ fetes ?<Dmm¥±Elf:&$tlZ1&s 

Ut7] 

&*s GLY&$it)ft£^U LgtiU 

U SfIX&2^±(C^LTt<U\ GLY£UiO-XttN-<?'J =l*> 

GLY tf&mt £ £ £ "C £ £ 0 C 0 te t Jl/<K>iii7 $ J Wcomm. 
(cs^-r^c 0£^-r)o 

WtWifs J It®, 

a tiJUtf* is JolZs N y J =1 V Kfp-n L T £ y s aT^J S 

^^1-^11*113 2©M^7°51 K0 

yitfrGlu, Gin, ASpX(iAsn-e^)^II*II3 

2X&3 3©^tfS^^ K\ £ fetes ft£J&0 

(SG-) Asn-hANP (1 -28) Hb^t) 2 - 3 ) , (SG-)Asn-hANP(2-28) (-fb^ 

i2-4) % (SG-)Asn-hANP(3-28) Ofb^tl 2 - 8) , SG-(SG-)Asn-h 

ANP(1-28) Ofb^tl 2 - 9 ) s SG-(SG-)Asn-PEG(3)-hANP(1-28) (4k£> 

m 2 - 1 3 ) Xtes d ft £(D\m^7°^ KIZ&^Ts fflfaMfrSG, SG 
(GLc). SG(Man), AG(5), AG(5-Glc), AG(5-Man)% AG(7)% AG(7-GLc) 

% AG(7-Man)% AG(9), AG(9-Glc), AG(9-Man)^N&G ICNAC(CS$^PL 

btls RXf/^L<tes hANP^7°51 KfrhANP(1-28)% hANP(2-28), hA 

o 

H 
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*1136] 

*1137] 

*1138] 

NP(3—28). hANP(1-27), hANP (2-27) ̂ N&hANP (3-27) b tl 

/ct 0X^)^11*113 4©Mft^7°51 K, £ fete* ^(Dm 

£ tlZ>%H0 

IJ >JJ-M£&S '>&< tb-?<D?j:S-JlsM8iT$sM&$frs 

fflfontfs JWKDmmzm^Lx&Vs 
4 <DM^ 7°^ K 

, t/c&. 

(5$^, GLY&$it)ft£^U Lg(iU 

L, SfIX&2^±(C^LTt<U\ GLY^ UiO-XttN-^'J =l *> 

GUifMntZ> Z ttf-CZ&o 7xy -JUSte7 X y -;USiyfl7 $ 

£ 7 x y -juS£^-t)0 

7 x J -;USiyfl7$ J ItfrTyr-e^)^II*lI3 6 K, 
t/c&, ^©ns^±fF^^ni>^o 

hANP(1-27)-(SG-)Tyr 2 - 6 ) X&, K 

(C£^T, HgtlMtfSG, SG(GLc). SG(Man), AG(5), AG(5-GLc), AG(5 

-Man), AG(7), AG(7-GLc), AG(7-Man), AG(9), AG(9-GLc), AG(9-Man 

m^teGlcHkclzm^&PLbtls RXf/^b<tes hANP^7°51 KfrhAN 

P(1—28). hANP(2-28), hANP(3-28), hANP(1-27), hANP(2-27)^teh 

ANP (3-27) (CS $ & A. btlfcib(D1:foZ> 11*113 7©M^7°51 K, 
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& fetes 

^*1139] u >t-m&tfs '>& < t b—DCDjm&mmy $ Jmm 
nt\ ^§£TKI£SM 7 $ J SKMyiUc 0 - yj =i i/ LTIN£ 

7°^ K\ 

[fc9] 

(GLY) (AA) 

(3^s Us o ̂ 7X115^11^ $ J m.(Dmmym& 

*1140] 7KItSM7$ yltfrSer-e^)^II*II3 9<Dfeffo'<7? K\ 
, *G)2£^±fF#£fta^0 

*1141] (SG-)Se r-hANP (2-28) Ub^t) 2 - 5 ) 

XteU RdfclNT, IM^JftfrSG, SG(Glc)v SG(Ma 

n)% AG(5)% AG(5-Glc)% AG(5-Man)% AG(7)% AG(7-Glc), AG(7-Man), 

AG(9)% AG(9-Glc)% AG(9-Man)i^N&GlcNAc(CS$^7l bUs RXf/ 

gU<(is hANP^7> KtfhANP(1-28), hANP(2-28), hANP(3-28), hA 

NP(1 —27). hANP(2-27)i&WJhANP(3-27)(Cg$^x.£tl/c:60'e&£ 

n*ii4 K\ £fc^ *<Dmm¥±&&2tizi&o 

*1142] myomt UT 1 X&2O0SG, hANP^"?1 Ktutl o©hANP(1-28) 
(ia^ij#^1) SGfrhANP(1-28)©N3fcSifc 1 OJl^iilT© 

m%Witk^tZ>l)yt>-mit%:1\LZm%LT^Z>s !I*II1 6-4 
1 s\ £ fetes 
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[§I*II43] T§E0Mfc^t)2-U 2-3, 2-10, 2-11, 2-12, 2-

1 3, 2- 1 4, 2- 1 5, 2-16, 2-2 5, 2-2 6, 2-2 

7, 2-2 9, Xli, 2-3 0©^-C^$ft£Wj£fr£&£>|f#Jg1 

7°^K, t/c&, 

utm 

SG' hANP 

2 -1) 

[fall] 

SG 

hANP 

NH, 

(ft^t/2-3) 

[lbi2] 

AG(9)_ 
~0' hANP 

2-10) 

1Mb 13] 

AG(7)„ 
hANP 

2-11) 
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SG 

2—12) 

hANP 
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SG' 

NH 

' hANP 
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SG' ^ " N' 
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SG^ H ^ ^ " H o O 
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Ubi9] 

H 
SG N 

hANP 

2 — 25) 

nb20] 
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AG(5) s 

O hANP 

(ftfrt) 2-26) 
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S(^o^ySv^ ° V 

,NH 
SG 

2-27) 

Ub22] 
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' ° O hANP 

11 

o 

SG N 
H 

"O' 'o hNAP 

(Ib^ti 2-29) 

[>fb23] 

o 

SG' 
.0 

.0. 

O' 

.0, 

O' 

.0. 

.0. 

O' 

.0, 

o 

o 
.0, 

O' 

hANP 
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(_hp3i£(C <13 l/NT, hANP(i% 1 (DJ7 J £>&•!> hANP 

d-28)-es>y. IJ yti-mitt 
7$ LTU^o ) . 

*ii44] s'j^u<tes mwk~v$> 
Z>. Ii*lI4 2X&4 3 K©J^o 

*1145] mm M frhANP^ 7°^ K 0 7 $ y StflM ^ MIS £ tl 

tcl7 $ 7 IthANP^7> K(C#£ tl£13 1 (DT $ y St#^ 7 -

2 3 07$ y^WCD^S J &•?$>&ZtZtZlfifflitTZ* 11*11 

*1146] £ tlT ft IN hANP (1 •-28) £ tm L T MJI £ tlfc Jfil * ftHiffS ^ ^ 

^7>K\ ^©HiI^±I^£tl£j^o 

*1147] t?JCcfc^hANP^^ LT®Ct:t£ 

©l|ii^±I^£tl£^o 

*1148] {»£tlT^ft^hANP(1-28)£J;t$$LT, 3^±©7jCj§'|t?:^f £ 

£ ti£iH0 

*1149] I|*I11-4 8 0{pItlfr(C|E®©Mft^7°^ 

tl £ t Z> MMo 

*1150] 11*114 8(DWMo 
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[11*1152] hANP^7°51 K\ Hgtlft, JkWWlZfc UT U >ti$3te^b£-

If*111 ~4 8©{pItlfr(C|E®©Mft^ 
7°^ 

[§f*II53] Endo-MXtt^ro^S^^ffllNT, GlcNAc-fb^tk Glc-fb^tlXttMan 

(Cfill££ 1± £ Ii£#fr d <h £M <h 1" £ 11*115 2 (D 

Jj /i o 


