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[0355]

[0356]

[0357]

[0358]

[0359]

[0360]
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[0363]
[0364]
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woage oo wigAd AN AN} WA ANEARAT, 7] 2Y @ §] A B oy wF
g dAshE A B, WFEE AT Aol obde] ofsfslelof @k, B el WFE WelA the P, ol
2 WMo B wgo] Sehi Roke] weixels] Wulg Zlojtt

A Al

2 dge] A g AAHA Gevd, SHAY Vs Fehe 77 38 59 A 71ES o8 A
otk olel sl%e wHel FR3 Auslel Ark. Aok L AmE WA MR AFEA Berhd 49
o7 PFUEsEY. dE Eo F[M. B. Smith 2 J. March, March's Advanced Organic Chemistry:
Reactions Mechanisms and Structure, 6th FEd. (New York: Wiley-Interscience, 2007), supra] %

[Comprehensive Organic Functional Group Transformations II,

Volumes 1-7, Second Ed.: A Comprehensive

Review of the Synthetic Literature 1995-2003 (Organic Chemistry Series), Eds. Katritsky, A.R., et al.,
Elsevier Science]& #Z3ht},

71 AN, AR (e, %, e F)ol tste] AR HuAES wsigon, 9 4Y o
b g ARy aefEojop vk, ] AAEA Fend, 2R Colal, ¢ES sigHA Ee s A
o ghejolrt

s17] AAel B owe] qdole el W olge MWshs o, B WP of@ WHoRE sy J&d 5
4 AANGH AgEE Ao mEE e ET

o]

Ar opE 2

CM ZH A = 7R A e /) (-CH,.CO0H)

DCC 1,3-gAlo|F 28 Al goln =

DCM U= 2vE

DMAP 4-(N,N-tj e o] ) 9 2] &l

GLY =74l

HCI1 A4

RP-HPLC G e A ARvtEIH

[PA olarzd d3s

IRT ol @] ¥ 2k

IPC ol A ZulE1#3]ion pair chromatography

MeOH | eE

MTBE e rert-%d o€ =

MW A

NMR A2tz 8

PEG ZE e FEF

RT AL

SCH Al o]l G 72 v ' (-CH,~C00-N-A] Al o] ] )

TEA Egjogolrl

TFA EFEF O ZolHEL
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[0381] THE  Eg}ao| =
[0382] Alg 2 un
[0383] Het 2 EZELA 47 F-PEGyx-OHE NOF AF(jik) (NOF Corporation, Y )ZH-E 43} c).

= C-(CHO0-(CHCH0) H) 48] T2 7", o 7)ol A Z+zbe] ne 1130]t},

[0384] Aetell e Ee] E-DA 47) Z-PEG-OH(EZE 3hets]

4
PEGWorks (7] =sfEetolus A2'AdY A (S Alolvd 753t He= Aw
kg

Technology USA(W|=r ElALAS A Aa))E EgHsic),

[0385] 2E HNR 9lo]BlE Bruker AF7F AlZ3F 300MHz I 400MHz NMR R0 o8] A
[0386] AAd 1
[0387] Hetd Y EEL-471 F-(PEG-1-HE -2 SA-H|dolu]| = o}AHo|E dZ-o]g xH|7H)-20K,

GLY-0]2]:=-20K" &3 EZFL2oMELR. 9399 A=

[0388] Eleap

.HC|

EEFLZOIHIEH
DCM
RT. Ar Oj\O
- . ]
>90% {
2

* [ed
TFA-  H3NCH ;z-&l.-O.\

[0389]
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[0390]
TEA
DCM/DMF
RT, Ar
MeOH/IPA (x3)
SERH Zd|
>90%
C}
0391] CH 3
[0392]
[0393] TFA/HCI
[0394] 5
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[0395]
[0396]
[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

sS850l 10-1779229
o] AAefl= 47 Z-PEG-Gly-©]8] x=-20K29] &3 TFA.HCI 4Hd Fo] A4S 7|=3dr).
Plol g8 mE gule FoEolgl.

A 1. olg]HZE - HCL §15% t-boc-Eel4le] ZFAM(FEEE 95% =7)

ol :=HZF HCl 353H=(Imol 3= 677g) 2 DMF(10L)E 60ColX TH712 S48, DIF 5 ol 2] :=¢Elzt HCl
3573E] BaAl, 60ColA FulFHol 9ste] olg:EZt - HCl - 353 ERREH =& AAsY] S8t AXF
(full vacuum)< AA3] g3t o] DFEHFE 1A FAFA, FeH(HAY 60L)S FH71 THste] 40T
WA 50CoNA ko] DIFE A3tttk &k HAatel o8] geke] AAA], FHSHFE FAAZ]aL A (o] 2] |
ZH HODE 1742C7HA WA AT, AZY w2S 918k9], DOM(IL) 2 DCM(19L)e] €318t t-boc-2a] 2]
(1.2mol), 4-DMAP(0.1mol)& ZH7Idl FHaict. dv EFEo] Ay = EAgled, £§3%
DCC(1.5mol)E #H7ksta whgS YA ZAY. T3] EFHA 17£2T Y XE 2ToA HEES o2 EE

Ax 297 seld Fasch

2AIZE WA 4AA R wE Foll, AES g|grate] ARutEa Y] o8] o] o]g|:mH|ZH(IRT) YA WA W&
S SAHSG. o] olglwH ko] 5% olate] Yo EAs=A AAsATE. AZH W Fek FA4E DUE

o

st 213 AL, DO AHSAE, FA t-boe- T Aol HAACI FE FHRIE YR clshe)

2 Fata g 45T viwelN FHAA DS AASRGE. 27 Puel o 15%E SRl o AANAS

WO IPAE SEEG A8 27 B3k A4 S9n, SR WA £ Hule) o 250 8 W

FES 712 2R, A4E FEE $9L A WAL, 1 F EgeuA Adel A7
==

il

6L)
sto] &HA 204 9] AHES AR t—boc—%ﬂ’d Hi‘?ﬂ P v‘i'— ‘% T5

A 125ES t-boc-2EAl-ol g e (ol )E  wWEHAA DOl &sistel o #AT &
| &hell TFA(15.8mol)E 5% WAl 10l ZA H7bskalar, A€ && oF 2A3F &<t wyks

% 285 RP-HPLCOl o)) Z7skar, o 5% wWIAE AA }Oﬂt} e OMIEHE <
H7bste] oA i) #He A8 FA 2
3] wxkste] AAsts EH3sgih. AeEA o
£ ) DONE oA EYEZZ A8t}
A7Velal AAI L5 (35T)AA =2
o g}ate] WolelS MIBER A% stqith.
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A 22 R E e ZY -0l EZ?TFA/ICT & 28 wkS-xo H7lsta ol 7)o DOM(eF 23L)S H7lekqich. &
FHES oF 108 WA 30 B9t wdtalar FE]A-ol 2 mEHIZFTRA/HCT 98 DOMel ®AMAI A Y. 2 v Egdd
olal (Z2]Al-o] 2] 1= H| 2k TFA/HC o B W (HCI + TFA) oF 1.05mol)S MAM3I(EE %7} 24T o]slollA
A+ £E2) #H7Hskel ARE EFES 108 WA 308 5 matste] GLY-IRT(Z2]4l 8 o] 2| =HZh)
frel @718 83 A];m

478 Z-PEG-SCM-20kD9] Z A %F(6.4kg)e] ¢k 80%S Hu) 308 AA wh3xo] Hrlstdth. PEG A <ke] &3
F, 9k |

e IPCol o3 mUEHeH . (WFso] ek Y]e] =g Aom wd uf w]ZFA oA GLY-IRT
o] oFo] 5% Il A, I thE 4] Z-PEG SCMe] T2 20% J
ol BER wi7lx] w-g AyS YUY

i
rlI
olo
BN
=2
ja)
N
)
(o0
ol
kl
=)
rlI
olo
[op)
[l
T
=
—
o
e
o
e

1IA1ZF WA 1.5A17bel] AA A-2oA wwkg MIBE(113.6L)o] ¥F% &S Hylgto &4 mAA] FAES HAAA
A, 7 % wgtslgdth. AAdE EIES wHby)7F g ZE =golol2 SAA EM(mother liquor)S AA
AT, HAE(MAA BAE)S 9 10T WA 25TolA HAdo g 7483 wutsldr BREHo R AFHAZA
Aot
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[0407]

[0408]

[0409]

[0410]
[0411]

[0412]

[0413]

[0414]

[0415]
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2 S A A BAES WSz i, of7]o] IPA(72L) E MeOH(SL)ZS H7bek &, A 308 HoF wwkslgd
. A& vhete] 50T XE =04 ot sk &a(HS &5 o]F F, 307 WA 60 FF wnkekal
o oo 898 37T/ WZslkal, olE = AIRE Bt §AAIZ U, 20T7HA] ¥AEeY. EEES W
el e =etelolR §7)a, ARFo R RS AAste] dE A dolglE FAT. Y] WolEE

IPA & 30% MeOH & 70% MTBEE AFsta FEAoR g Az, ¥ Ao, 47 F-PEG-Gly-1RTS T
HE S IPANOH $94% S0TIN A9 in-line) e A83fe] ofafsto WA A) 3 3he)
A qelel gAH M4 AARTHE B Astn, 47 S Fohw 28 AR,

AHe e golg2RE 37019 EZS MES o, NIS £35S MRS AMEste] A5t 2 dolg)
2 AF Az,
AQE("API"N) S B B97] sholA o]F wow WAy s, o m=EFglo] 20T AFerATt. A

2

38 F5ES oF 95003l

Al 2
2§ gouA A 122E 9 "47) B-PEG-Gly-ol8x=—20K" B E9 543}
Ao 1=Z5He AEES o] ARvtEII(IC Al o3 EAeITh. 47) B-PEG-Gly-°] 2] :=-20Ke] T}

3 AAHE ZE Ui IC B4 A gt e 7] & 1S FFI
F 1
PEGY] Z¥H olFHZtY mol%
ZE 93 TFA & HCl ¢ T2 €7
010 59 36 5 (%)
020 64 (=& 30 6
030 27 (&%) 24 49(%)
040 53 26 21
050 54 26 20
060 57 28 15
070 53 33 14
080 53 27 20
090 44 19 36
100 33 41 26
HZE 7] RESY HA 50 29 22
X 1o AFE IC 25 722 59, AAd 1A FAdE AAEA 47 Z-PEG-Gly-°]g| =-20kE AAE F
ZHAAR o) wElZt B 7] %8k oF 50mol% TFA 93, 30mol% HCL ?é, 2 20mol% 8 @7 FEH =
3 dds AT = Y. o EFES AAEY AZAHIE (13 WA 33]) WHESE Folm HEIAG. A
7] BEAE vest AdE ZEAA, 2AAE U o] :=HIZke] oF 35mol% WA 65mol%i TFA QoA L2 E3|E
i, 2AE W oxEze] F 25mol% WA 40mol% HCl Fo2A ZTRESEE dbd, olg:mEzte] Zhol
Smol% WA 35mol%e HIZRESHS, F8 G7IZ2ANES &1 4 Q.
23 A FF #A

e dwtshd 2= 8] UrEPlﬂoi?q Jer, o7l ol mERt FiE2 A=
24 HCl 2 TFA 2 7] FEEAM HER A 3l
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[0416]

[0417]

[0418]
[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]
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(24 V]

A 3
47) F-PEG-Gly-ol 2| :=-20ke] ~EH 2 gAY AT

47 BPEG-Gly-ol g =20k A E 2B Brhetr] 1ske] 7h& A
Bizke] ThFE Gk FHreh TFA Ul HCLS) ool Foldt B wam.

2B~ PN AT

it
wHoé

41 &

oX,

= 47) B-PRG-Gly-o] 2] =20k 33
'%J%' ‘ﬂ.‘gi wdrt. sl A+ (AT
(environmental chamber)ol] F3At}. Tt}
G(AgE = 2 2 = 39 yeh). A

APT X7 AelE AlE#Eo)As7] Skl Al 104 3
] 2¢)5 PEG PE '¥%(whirl top)' Wo=
v = 14 Yepd)eA, MES 25T/60%RHE 45 <
ZS 40C/75%RHE A FHE7A <lE 7]
ol AAAM Fr)HoR MBS FHelu A5

= o otk
B 2 o oX

1 of ok
32 W

o

AT A= ® 1, & 2 9 % 39 Jeh} 9l & 104, 25T, 60% 2l SxolA] Adw AWz ulste] 470
Z-PEG-Gly-°] 2] %=-20K =3 W& H|&S A7te] thale] Z2YE k. YeEkd dlolgE 99% 23] HCL (1%

mjerel fE) @7), AZHE), oa% WA AE% el B71, AAAD), 2 52% DA Ass frel @), Doz o
Folxl AB U Aelth. adlLe) /& frel 97 Bl STl webd B Yol FaFS
UehiT, olg8 sEds 2A(S, Ho) 289 B 25C) SelA, 47) B-PEG-Gly-o] )20k T2 WA
A5 e oldnitel S gasel glom, ot ¥ Aol F2 oldndt YEE AT A= A
Fo RS B A9S Uehdnh BEE ARE 122 sol, 44E W 9 9719 %ol o ol
e e O e P
fobe ARES o we Are meEsE oguumlsE JEeR e Fhat 4Bt e
o watel gyl § ¥Ee vhehi

=29 = 3L 40T, 75% 4T ol AgE 99% 3 HCI (1% vwk el 0ﬂ71 AAzH) S sHeke A
Z 9 og86% AA| A(14% 52 A7), YololRr)oZ o]Fox= AMTZRE o g2 A E HolEHE YEd
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[0426]

[0427]
[0428]
[0429]

[0430]

[0431]

[0432]
[0433]

[0434]

[0435]

[0436]

[0437]
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k1
[\}
rir
N}
N
N
Ry
o

£ wol wate] 3L AAN F olelwEle] FAHE ehdr}, oleld Hele: o

= S
A 713 AFEREY dolE(E 1o 2okHo] Jg)et dHHY, ol FE A7) dEe] ¥ w2 YHEL
7pEEsel tale] Aol o W*eS el & 3L 379 AAA BUs MIZo uste o L PEG E
o Ae] 712 Yepdith. o 2 PEG Eol|A 9] ZF7H= PEG Wio] Hajwo] th4e] PEG & AlES YEhd
th. olglg dlolE & HCl Foll 4sdhe AAEC] 714 hdAd 27 dtolld 14% F8l 9718 dishe &9 o
MEZRT PEG WE Eart o dojur] Aok A yekdd. webd, o]2d dAHE FAoR ondte AL
ofuAIRE, HEZH F3 e F2 oFEo R wEd i i 4 AN, Gage Aold
HAYUS, & TA Wi o o] EalHs Aoz wold, gy, Wi R Hri, oAad A%
79 Aol Axskd % A

Qoksld, wEE 27bA) WA Bal= /e 97 kel skl Awtd A4S ek, 9akgoel k& ¢
A AE stelA o we Amo ME RIZ AR A (ot AP Alwo] o3te]), AMAL Ful o
7] T &5 TRA. GAtd R 7keEs] orgAdel o Eus A4S YeEhdY

AAe 4

A A+

47) Z-PEG-Gly-o] 2] :=—20Ke| A o] =E|z+e] EFA-20¢] 7124 (chirality)S ARSI},

wol Satel Apmol A tehlolA Qi vhe ol olelwH BAY FW BAL F3H

A c2002 FHelth. olelmHlA (20 AN Folsh olestsh e

Aol A= FF () 24 SlAE AsdSa AEses Ao dFuA g

120K U] C-20914 71 E S Astel, J1F HPLC WHE B heiaE
olelEle B AgsATh

o2 (S)-ujdal
< A, wg
7 Z-PEG-Gly- 1?4
%]

AR AR2atETR 7] 28te], oju st (R)-AE&Fol LA E 47 B-PEG-Gly-°] 2] =-20K AZol| st A&
A gk, d7] bRl A, EFACIEZRE WEEH ol H T (S)-udd Aoz FelH .

RE ddshd ol T& 471 B-PEG-Gly-olg]=-20K(574 Fe, = & 7], =3 TFA.9stE o, &
= dgE el #Aglel e FRomA mystal, Zh7te] F2 R 7}—’Fv‘i'~’6‘H3}°4 TE7F 99% 271 ol
=HRRS AT Ao, FE 4] o= —‘?—6} DS4 F(47) A Zo| Zpztel] & F-2H O]EliEﬂ
7 % FEHer AdE TR DS3EA TEHA 2ol T F-AHE olgxHzRh), DS2(F¢A & T 2709 ¥
F2rE olglmHZh) W DSl F(HY FHA Fol FF FEE olxHIhE EF sdd vE 7}—rt°HEM
el oFEdl oY mHRE WEST

i
i)
o
>
o
ol
ol
Q
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L 2
(@)
&
(@)

@
PRG-Gly-ol2)e-208 S8 T4 G583 ol P PG B9 £UE AYASAY. Sdrd2H 2 0

= & 20A03F ool 99% Z37h SEAYTE. FH
$2 BYF 27 SIA APt AR AFE AF

olF =zt AZvEIHYT $E7}
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>
ox
oX,
i,

T wAHer BE AAdd Fo] oYk
73l

Y s E% =
e Edh Aos ARAQG. 4 AR WEoniE AQ Ak v A3 L) Svdlol: DSt
o4 DS3AA DS2el A1 DSIAA ol mElzoze] MBS vhehit, olef @ RE F& AprEase] mu-, d-,
G W MR AR ) EPIG-Gly-olel 2K Fo e ArraE Bajel olelnltel WEE 45

F7HAR1 AES st HA A E GO A Be] EAlste] A €5 Al (pH 8.4 -
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[0438]

[0439]

[0440]

[0441]
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HEA e thobA] Be] EAIst] 4 9EA(pH 8.4) TR e GAA MRS Adsts

E pH —8— ZhEaa 7h plell o8 dojvtar, webA #38H3 Theita) ¢

A7E ol A At 7} —Eraﬂ HE g5 dojE e} H)

=Rl *é—"ﬁrsﬂ 7}#‘5:611 o] frolstAl ZdeldhA] ekl o2 A oSkl H]3|

) QIZE FAol A 47 Z-PEG-Gly-°]2]:=-20K2] =8 A& (DS4, DS3, DS2 ¥

DS1)el EHokﬁﬂ 7H+oﬁ HES 54353t ols A8 T3 tdkd Ao sde vER ZteiaiEa, o
H

4E
_OL
=
=
_?L
=
rlr
2

4 Sl vlEiA s B

E 5 % E 62 3ot hedal(madd A4 8 9 ksl Zztel disked 29 ElolEe] i o] &4
ZhEsl Mg UEhlle 2HZS AR SO A BN, o2 dSge 2 ve U WE 5
3 el o2l mEIRH(S, DS4>DS3>DS2>DS1)& A BF 77he]l Fo] shielel i@ A vl V2@
ot

A 6

Hepd g Eg E8-470 B-(PEG-1-mE7-2 A4-H]dopr]= ofAE| o]
Gly-°o] 2] =-20K" H1k g o] A=

I

AA-olg g ZH)-20, = "47) F-PEG-

(Bl
DMAP

DOM

RT. Ar

—_—=
>90%

21

HCI

a
5 +
Hel, C) S HOl  HoNCH:——0,

o2 3
cl 0
HSNHQCJ—O o
(0]
/QJJ\O N 7\
S o
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%
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o

[0442]
A
3 | TEA
DCM
RT, Ar
MTBE 2 &2
[0443]
oF
o]
o
[0444]
[0445] 95mol% =32 HCl
[0446] @7 1. Boc-2@]Al-ol 2] el 2k A4k (Gly-IRT HCD) <] 34
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[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]
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gE 1: olglxHZr 9ANI3=3 2 (IRT.HCI.3H,0) 8] AXx

IRT?HC1?3H,0(45.05¢, 66.52mmol)& WHg-7|2  FHSATE.  F4 N N-tlHlE ZEolm] = (DMF) (IRT?HC1?3H.0

666mL, 14.7mL/g, DMF < 32 300ppme]sh) & w-$-71&2 Zxet3ith.
% (jacket temperature)Z7FA] 7FE3F3th. o2 EIZH(IRT) & &713]
8] #-8-sko] Smbar WA 10mbarel =©sh3lar, DMFE SFstel AAG A, &
DMF Zd=Fe] 85% WA 90%7F = wl, W& AASATE. FE(IRT?HCI?3H,0 1330mL, 30.0mL/g, 4= F% 50ppm
LA ewE 50T WRAT. FREe Rulv} gk 27 Fa of 9067}
=! cqu fiﬂ%% e ZFsATH(100mbar WA 150mbar). 23] o e FFo F71S APsh(23] <

). Bl g AES WSRRE AASD sk aRvtEANE AHgStel DIF 3%
S FH3AT. (FF DMF7F 3.0% w/w =30 A5, Al49]

A3 watslH A, RESV)E 60C(AH =
(5E WA 10%), M AA
F ZFA(NF) 2 H-u7F %7]

Y229 gH(IRT - HCI - 3H,0 1330mL, 29.5mL DCM/g)& ®b&7|= FH3F3laL, o7]eA] kel Fe(IRT HClel of
3 zho] Feke] tiEFd el A B &L 30]90%) W F4 IRT?HCI(1.09 %) 9] £eje]S wwtetgith. ks yi=
S 15% WA 0% o wHEsIlal, A %E% 17ColA X389k, Boc-22]41(14.0g, 79.91mmol,
1.29%) 2 DMAP(0.81g, 6.63mmol, 0 E AZA REEVIE FHsTh. DCCY DOM EA(tE2 29
91 40mL 5 1.59%)S AZA, 157 X 30%e AAH Hrbsision AdE g E}ES 17CHIA

L)ol A 2A1ZF WA 3AIZE o wksgiTh. ksl thske]l wkE-S HPLCOl ofaf RUEPsisict. wlel Alx%
%ZJ fNS WhS B FHslo] ofzke] woldle DOCE AAETE. hdshAl, wE Alxd @F gAe
DCMCIRT - HCI - 3H,0 15.3mL, 0.34mL/g) <% TFACIRT - HCI - 3H,0 1.53mL, 0.034mL/g) 2 IPACIRT - HCI - 3H:0
3.05mL, 0.068mL/g)E E=FTFo=N Az tZ=2vek 5 TFA % 1PA9] wlg] &3+ &doja, Fghe] Ao
T o97%d w58 WX 108l AA 4] BFH &9& wg7] Viel Hrkskdvh. WEES F7F 308 A 604

g ]
St ankstel AAAIF T DCU g vHe E3FES 1vfolaE IHE S8 o w72 oqHsigith. wke o
TS WF & 35CAA 1/35-9 2 ZFAZT. olazwa 5L (IPA)(IRT - HCI - 3H,0 490.5mL, 10.9mL/g)<
SEE EFEE HWsla EFES 308 WA 60 B 50 c(zH71 SE)oA wnksgit. AE 7H §NS
z7] 1IPA T4 F99 oF &97hA X FHel o8 sFala, AHE F5ES 20CHAZ S5)7hA ¥2HA]
ATk IPA W 98 EHES 60 WA 80 2R 20T H N EH(1750mL, 38.8mL #EH/g IRT - HCIL - 3H.0) &2
AT, Boc—gly-IRT HCl HAES st AAHE &E88E F7F 60 WA 90% &<t wytelola, AdES

Ao 93 AP, v ZTeglag s #EH(23], 490mL, 20.0mL FEH/g IRT - HCI - 3H,0) 0.2 xﬂxgs}ﬂ 3
E gojgls "xz AFest. #2e gojulE AF 3F 20T WA 25T HA23 1247F FoF Az,
FEE: 57.13g(110%, o] &wj wjo] =8,
s

A 2. A=) eEHZE A4 (Gly-IRT HCDH 2] 34

100ml & ®le Z@k2~=E BOC-Gly-IRT(2.34g, 0.003mol) 2 IPA(12m1)E ZH3}ar, 108
HCI(Lzml, 4M, U1k &, 0.045m01)2 H7bshgich whe £ ALoM 643 Bob antat &
& HPLCOl o3l RYUHAHI), 1 te 5 oMHEUEH(2L)S UMt Ade ukg EFE
MTBE(140m1)<] Wk =0l oo A3 A7}slGth(5E). oA FE3 A= oxsn T 3 %
o] 3 Hubz A Gly-IRT HCl 9S AlTagitt. $£55: 2.17g.

oA 3. 47 E-PEG20K-=E]4l ol :=HZF At 34
Gly-IRT HC1(5.04g 14.61% %% HC1)S 100mL WH$-7]o F43la ol2oz Z A3, AZ 255 20CT=
AASH T, DM(100mL) 2 TEA(4ml)E #7183ttt €4S 108 F<F ks,

471 Z-PEG20K-SCMe] %7] ZHES (26.5 g)ol H71ebar 308 E¢F vhe EIES wuksigltt. WS Hela
HPLCE &Fal #43%th. HPLC o8l Holgl: Gly-IRT.HCIO] 6.1%9S YERNATE. 470 Z-PEG20K-
SCM(1.68g) 9] o]zt THES W & H7lsta |98 F 2417 <k wRksgith. HPLC w41 $18ke] A
25 Fssith. HPLC 24 dlolEl& HollE Gly-IRT HClo] 1.2%9S eERHAT.

I o HhE 89S MIBE(80OmL)o A48 H7iste] AAHES HAAHG. HAES 307 &< wuksta o3}
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2 B3 SHAT. 2de Yolg|E MIBE(200mL) 2 2¥ AZ3FAt. AAES AF stollA AZxsch. A A
471 Z-PEG20K-o] 2] =Bzt A4k FHA1E G2 shgol diste] o] AZmfEadde] o #A3H.

o

325 Y 4 Z-PEG20K-ol g w=HIZE Ak 304 o fF EA AA(IC ARntEagY)E ekt

Z 2
3= IRT 33 a5
=% = 2% mol%
0.493% 9.8% 83.3%

9 %A 9 oE olAHE Hi:

7N Z-PEG20K-o] 2] ezt A4k F7HA1(29.1g, 83.3mol% C1)E 35T
2t 5, ZAE WY SIAAT. Y] &
i b 3 £ AshA amkshas W&o goluh. 9
2HE JHAZAG. EFES V] &AM HA 60% T wnksgl &
X o

2= 30% MeOH/70% MTBE -&9%(400ml) o2 A|H&qct. BAE

HF AAE F3E FF(o]2 AZvEaIdd 3 AP b2 U

IRT 3shek, =k A=, mol%
9.8% 98.8%
A7) el o) Az g REE o2 ARnfEIY I o3 4o o= 103.8%mol% AstES 7t
HATHZ, gds] datgde] o). 45 AA 40CoHA AFstar Frlelgds o, dA4 YHE o8 22
98.7%°01 A 97.0%% W3}sk v &3] ol wmH7HE 0.4% WX 1.25%% Wskslgla, ol= 75 uiste] o
Aol kA (F, AFADS YeRg. 93 24 oA, Zgddd FHF M AdS 45 Fo) A&
Rovt, FA47VsEA skt

AAe 7
1.9kg TRA HEZE

i)

EA-47) -PEG-20K9] A=

TEHA "HE BEeEs 2ddtnz, 92 5 e Rl M e mg 12 559

Wzt 7], Fa ERd(AL) 0w Agon], ekl e B 47 B-PEG-2K(SUNBRIGHT PTE"-2000 #Eho]z] =

0=, NOF AF; 200g, 0.100mol)E FH7bstaich. &vlE 7St stellA FR/3tel AlASE
718 Ax A2 g7] sl 30T7HA] WZAAIAT. 1L BAA-1x EFQI(E &% oF 5ppm
St 2%, K 78%; 1.2g)& Wh&7lel H7Fstith. W&7|E 110C7HA] 7h3ta W&
Tl A8 HA odall 2Abo]=(1,800g)S 347kl A AL H7batddvh. thsol,
719] &= 2A17F FF °F 100CelA 7tEstal, 2 o 2=F5 o 70CT7HA W33dvh. 3% o
ol B EFFE I slollA FRH3 AT, T/ F, ¥ WEES Y st F
Agste] HFFe " SAl|=E AASIUT. JAAHANE bt A7 X <
et sl A AEAFAG. A He g AFES WA E71E gl ofuste] W7 $eo 1,900g9]
AL ATt A A A2ZeEaH Y (GFO)E HEst dFAs A AAE, S dHetddEEA
7 F-PEG-20KE EAstslsict. olefgh B4 W BEAEkl ulg} o] EEld =24
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T3}k, Shodex KW-803 GFC A (300 x 8mm) 2 Alxt=dA AZ7|7F Z24 Agilent 1100 HPLC A 2~E1S A}
&35kdTt. o540 1M NaNOy) @] &2 0.5ml/ZelAvk. GFC A=vtETHS = 700 veh Qlth,

& 47) B-PEG-20K WA Eo] aEAF AR 0.42%, 470 Z-PEG-20K 99.14%, HO-PEG(10K)-OH 0.44%%=
HERA AT

=
(e}
% e
o 1
32

ARl 9

FPH R o|87ed 47) B-PEG-20KS] #4

NOF A= 44 PEGE Aldsh=dl ojA @Al AdFeltt. wepa] M2 AdH oz ol &7kssh detdlgEY

7 47) Z-PEG-20K(SUNBRIGHT PTE"-20,000, %A}k oF 20,0009E, NOF AHE Ql4:ale] A o} Z=njE
A

I (GFC)E A3t HEA8190th. Shodex KW-803 GFC A= (300 x 8mm) 2 A|x}=Z2A4 AZ7)7r A2
Agilent 1100 HPLC A]~ElS AFR3T). o] %AH0. 1M NaNOy) 9] 458 0.5ml/Eo|Qltt. GFC A RnEINS &

8ol 1Eht 3k

GFC 4L o]lydt 442 471 Z-PEG-20K AAEo] nEAH AMHE 3.93%, 470 F-PEG-20K 88.56%, HO-
PEG(10K)-OH 3.93%, HO-PEG(5K)-OH 3.58%% X33+ vtebuigict.

il
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A A4 10
15kgTFENA L A3 28l sieddEREA 4/MZ-PEG-2Ke] A=

5715 95°ColA 95kge] ol&strr 23] AHSAT. AHFE A6
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A A~ =l
i, WY ARNS e 2Ee S 2 (Gmig WA Smmig) S A-&gomA WESVIE WA AZRAIF T
WE71E Fg Bl 25kgo & Ajglom | fuje] AXEE 7S stell A FREE AASIATE. L vl o
EFdE mEA 7 BS71E e stel Alg T ool WSS ek W4Aza, B4 ERd
(15L)e= AQgleom, e EZYE(1,020g)S H7FsIATE. &ule] dF-(¢F sL)E 7S stelA S/t AA

A 7] sl A 30C7HA WZAH T, AA YEF-ZF 2 (Na 22%, K 78%;

dy
EE 150C WA 155CHA fFAetdA T4 el SAlo]=(14,080g) &
AN AA AL 7. tgel, whgrle] WEES 308 F9F oF 150TCeA 71dsta, I te 225
°F 70C7HA WA, #H&F A SAafole 9l FRAS Y Sl A FHRSE AAGAT. FFH T, s
719 WEES 7St shell 71 A4 AXE Adste] vFe oqd SAol=E AASGITE, wiA e R A
B wSTloA E7)2 glolal 14,200 HA AAE AFEF. A o3 a=vEIYY(GFC)E #E8f]
ARE, S et g EZEA 47 F-PEG-2KE SAglelalth. olgdh &4 WiE B3] wal Aol Eew
ZAEY F2vEIRS A FEATE. Shodex KW-803 GFC Z = (300 x 8mm) U A|x}=4dA AZ77F FEd
Agilent 1100 HPLC A]|2=¥l& A}-8-&Fit). o]%5AH(0. 1M NaNOy) 2] 42 0.5ml/&o] ATt
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1.79)S HA7lsta, ¥H27]E 110C7HA] 7F238kt). thgo ¥he 252 145C WA 150CoANA FAstHA o e
A SAF0]=(19,3008) & S5AI7 el AA AL H7Fsth. thaoll, ¥HE719 W&ES 30 &<t oF 140TolA] 7t
datal, 1 v 2EE oF 100T7HA STk, WEAH100g) S H7tete] FHvuls FSAIHTh. Bk odal
ol= B ERQlS eF dlellA Fste]l AAGAT. TR F, w1 UEES 7HeF shell Fa "Aa A
Adste] W] gl SAlol=E AASIGT. Ao R AFES wEU)dA EV]E glelal 20,100g
A TAE AFedrr. A oI ARntE I (GFC)E A &ste] A
A 470 Z-PEG-20KE S733tetqlvt. oleldh &4 WS EAe] wek A
zﬂ%o}a’iu}. Shodex KW-803 GFC Z#(300 x 8mm) = Axt=27A A%7]7F Z2e Agilent 1100 HPLC Al2=
ALE3FATE. o] A0, 1M NaN0y) 9] 42 0.5ml /o] At}

I /a7

g o © o oo
1=

to wo i

GFC %41 47 Z-PEG-20K A4 Eo] mB a1k WA 0.75%, 47) Z-PEG-20K 97.92%, HO-PEG(10K)-OH 1.08%,
HO-PEG(5K)-OH 0.48%% T a+she ep e},

el AAE B O3P(E)S ST AN AAGE thste] &t e, 47 dRe B owge
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P
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