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ABSTRACT: This research reviews synthesis advance in PEG supported organic small molecules, from PEG supported linear chain com-
pourd for example amines compound ., amide compound., thiourea compound and substituted thiourea compound. other compound, from PEG sup-
ported heterocycle compound for example single heterocycle compound. multiple heterocyele compound two aspects generalizes the synthesis method
of PEG supported organic small molecules and shows the future application and the development tendency.

Key words: Poly(ethylene glycol); Support; Resin

WIEXEHABRRASFHRABAMN - EER
R, ECBAILERABRABRALEYNELSON—HER
Fiko AEHERIEIAT R ERIE D B4 BARAE A R
X8, EAAKESFNAR MANSOBRHRET
BER . REBEHAE BRI R, B T RN &K IEGHE
AR S N1 AT R AR R R R A A S R AR
WA BRI, REANIRE - BB RN R
Wi, BBt REEFARAEE KRG, KA &4
52 A Pk R & AR, 7= & s gkt T DU A
KOFAAY B UURE R R, 80 2 7T WS v 19 Hig St 33 i Wk 48
AR BB T EASRFHES, LEETENEA. 1965
4E , Shemyakin Z 5 K Mv20000 IR Z BB THRAERS
WA, RIIM-E T Gly - Gly - Leu- Gly, E7=8% 65%.
WERKBENEEEX AT THE. BRAIBEERES
UIXHENARARERNEASEREEHTRRAZ

01

ABEEMETRNRESHERZ 8 (PEG), RZ-H

BRI, LRA RIFHEMRER, 4 Rk ERETR,
EREXSLEEHRRKRS T HEHRE RFHER. WA
TABRMERREYSFRASRAEYKS FHEAUMHEER
BR, XN FHRRAMRIBE B SRR SENE, &
B TFRHRDER R, EEX,F PEC ZHANNIT
A REA T KRRSTRIGE.

1 PEG ZEMIFRQENG FEHE™W

1.1 Bi™9

ARAMN C- CHMER N ERANEG RN PEZEND
RRA, AR FRIEXEHEREBAT . X4
PREFELEPERENRAET FMBE B RN,
Lamaty AW RE 1 56,76 PEGC L R BT W H B, K.CO, FET
REBRSRAY 2, 15X ERAMMIER 5 PEG000,
BAARENAEES, MAERETHEBMELRNER. X
BRRR R 1o

R
R'X,K,CO;,
_N\/coox N
© MeCN,PTC © COOR
R 1
1 2

Formula 1

EEWA B B ANEESTR AW B (NO.2004B06)

EHE WY, (1981 - ), & EEE+, TENEENA R T HKEFR,E - mail:df@stu. snnu. edu. en

(W B #3:2006 - 05 - 09 352 B 319:2006 - 06 - 30)



- 108 - MREVES#E Progress in Modern Biomedicine 2006 Vol.6_No.9

BBEARMEER C - CHEN—FEEN K, 1996 F, Reggelin H7EE MM G T 5T T AR R A BELE 6 R L
1998 4 MAIZIA T S EA T AT FHEMEIMERES MET. BIE, M1 MeO - PEG5000 X (8 3 S RELLAT RS
RN, RRE T4

BBu
OH O fe]

BBu
~ o
Q )j\
Cl.
Moo——PEG—@—CHO' R\/\N /Q&i- Mo —PEG-
N

R
— R\

BBu

OH O o
HyPdBlack
MeOH HO
R\I\\-‘
BRI 2
Formula 2

Cheng %3 o P4 25 SR LARR: i AT 40 BE & B T W — Z BRI AE 90

)
COOH  pee MeO-PEG-OH RNH,
Boc€ BoC 0 —————— BoC 0-PEG-OH
COOH o Pyridine COOH PyBOP,DIEA

¢}

0
0
1) TFA
. PEG-OH RI-N PEG-OH_ NaOH o, N /(00
(2)R,COOH, PyBOP,DIEA —
0 o ) o}
HR e

NH-R' ¢

RER 3

Formula 3
1.2 BEREaw

B % F PEGA000 150 T it ik ' %) o #4F PEG L4114 PEC IR AT AHRE AWM. HRAMEN-F
HAGRRAE R T SRR R BSR4k 7E Pd( 11 ) /Cu( 1 ) IAEILT S35 R 4= Sonogashira fBIK , i 3 1k % 18 B AR 23K F A
KUY, R MTEBMER FHAT , AMURFRA, T LR HEAE.

Cl

Cl
PEG-OH * N|)§N N4, THF 1. N)§N NMMTHF, r.t. \ /kN o
]
I s DS VS

(DNMMCH;CNx t10min  RyNH,THF r1 p— CONHR,
@5%PPPhYCl, o

EER 4

Formula 4
Han ] MeO - PEG XX 8& B 1 RA RBEVER NS ABIRE Sl , st R T KBRS E SR e[ B B e g =9, £ 1t
B} MeO - PEG X BNHRBT R ERTH - RHE RS . X SRR KEHSRUE TSI,

SO,CI

S0,CI S 0 g
MeQO-PEG-OH * /O/ car. Dibuty i aurate - MeO-PEG-O——"—-HN

CH,Cl,
OCN
SOsNHR SO,NHR
o)
o " LN O
MeO-PEG-0 HN HAN

CH,Cl, 2

RERS

Formula 5

Rk, R H ATE PEG ABBFR T E#HEAT T REM LR @ATH A PEC DT RS RA GELPIKEIA



MR EE R Progress in Modern Biomedicine 2006 Vol.6 No.9 - 109 -

LR E TR Tk SR AR VE R, B Hofmann BRI N P74 1) HX, (8 T4 B4l , X R AUF, B—F R

¥ Gk,
o]
/
PEG . \ PEG——N~_ Excess) PEG 0 RIRINH
CHZClZ \"/\ CHyCip rt.

RX [ R

PEG— NZ Ri
™SR ——— »  PEGC— N ep2
DMEF, rt.
o}

PEG——N< (Excess) PEG—— - . , /
—— . _
CHyCly, r t X * PEo N (Excess) R3I—N
(0]

RER6
Scheme 6
1.3 mEERBRRKRLEY
BRI S R A SO R S R RE e, B LA SRR IZ 6 L P AT OR , A2 RO B+ B BR . WRAEGEL
HEEAEES T EIMER T RAARKEERBRIIER T N - X5 RBLEGR, TR0 6% i NH,. OH, it £
FIEFMAREBEAN BRI R DT/, PEC BER B R — & B ML,

[o]

0
HO—{3—cooH
cocn
PEG-OH WL PEG ~o /MYCI o PEG ~o )‘\‘(o—-< >—coou
0

0
0
o o]
50501 g o——@—— PFEG N=C==s5
DMF ~o coac ~o
0 0

NHSCN

———

o s

BERX7
Scheme 7

BRAE S Ak R THEMG , UPE T st — 5 THE, A KIO, fEEALRSABA M T N - M RERFBE - NFER.

0 )
1 N 0
PEG /“\"/o—@/“\NH NR'RZKIO% o rron )kn/o_O/‘kNHJ\Nsz
‘ 0
‘. o)
| o
| 0 0
| 1. NH, )}
2H%0 1t ™ HO— NH NR'R?
R 8

Scheme 8
1.4 Ripit&Y
CEREEAMEHNEDERLEYP RN EEMNARE . Blettner %5 —K7E PFG L52ML T Suzuki 38 L AREK X AL, 15
TR -FRLAYE, LR PEC ARA RN EHRAI/DAF. IR T —E4 TREES PEC, KB —BH
PEG6000 S 718 H1 & % PEG5000 6 X #%fB 35 T @ Ui dEdifk



- 110 - REPENHE Progress in Modern Biomedicine 2006 Vol.6 No.9

OH

8—0H

/ o
—r (j
QHA/O\/#OJI\ AN
o l /'—' Pd (PPhs), NayCO;, DMF, 10h
)
“\<,:’ \>_/ 0 o
P \ I 0 H)K a . . )k .
. O /< y:\ EGN-MeOH(L4) 24 |\ S
e 3
6 P \—

2 \=

R=-CHO, -Me, -G

RRER 9
Scheme 9

Blaskovich #I Kahn #%i¥ T PEG5000 X # MM R FAEF 7 51,4 - E M8 LIHMDS f4E T R A gl B L, 18 3 7™
Y1 8 AT LAGREEHEITER IR o

0

0 0
PP, /DEAD LiHMDS
—_— _— -
g S O wormRoR u-o-m-o)J\/\R Hexa-2,4-dienal Mw-PEOO)VM/
OR
RE3 10
Scheme 10

Jung 380 W R R 121G 2] PEC XEM TR EHEE 9, /57 A Raney Ni AL EALBMMMIEBF# C - H @, HWEWE,
il Raney Ni L EEIREBEER S, ME-RER, BG, M URR T M KHSO, 1LHBE L AW ,5% i Na - Hg SCBE R
CIL S Z0P8 8 LiE e N

o
0
FiC NH\H/O-PEG-OM% BusScH ,AIBN \/\/IJ\
i e L
S NH/©\ refux Ome
OMe (40%)
o
R L
NH . MeOPEG-0.  NH
MeOH , E10H OMe Y N
)
(94%) (99%)
B 11
Scheme 11

Janda FF MeO - PEG - OH X8 5B 5 — s UkefE A F E1L1B 3 10,
10 AR A4 — RSB REAL BN, RIS 1S BIGE ALY

MeOPEG—O0—7 Y—8H + X(CH)X — = MO-PEG—O—@—S(CH; X

@)
——  wome—o——dioux
o

10

RE 12
Scheme 12



MREYEYHE Progress in Modern Biomedicine 2006 Vol.6 No.9 - 111 :

Sauvagnat | PEG XEBA T o - B o - EHEE, 7 o - BURKIR N, PEG BRAE MK, UAERHEEBEAN . HME
RUTEAE R RIS PEG SALIER T L™ R K 365% -78% , 73X M F b & B, PEG 1 BA G MR B AL I HESE MeO
- PEG 5, (It FE&ER . FMNBITRR TRRNELTENSORE T SRESY 13, B4 WNAEFR, B 12 R R %X
&

0] 0
Ph Ph
N__.< —iin <
MeO-PEG—O/IJ\/ E— Ph M@-PEG—OJ\‘/N— "
R

11

B 13
Scheme 13

2 PEG XM PREFETFHRA

1992 4, Eliman IAHER IR X BA R T35 ARALEY, BUSIR T AMNAATHEERES REUNEAMLEY,
XFBAE R EE H BB RAME YA R T,
Far Fil MeO - PEG L8810 T PURh 4 — EERH , 5P 48% —79% , SRk 91% ~98% , B SR R B, h T S & AF R,
REEES 13 REIFTHIBIE 14 Al —2 RN BIER , P BRIATT,

o

LA N Py

o}
& /lk I
MeO-PEG KCN , CH,0H )l\
HyC o/'< Pt hbicieid CH,O /(”j\

|
R

ERX 14
Scheme 14

Moltein 3|3 T #7 (0 R B 2 4 L T — RIUBHLA PEG, X PEG S BM M RR B, VAT R BIE LML Rk & T 13
B - BLIE , TERRRBAAEZE A R F B AU S = R B TR, B A R AL R R RE R A TR R,
Benaglia 25 F] =¥ AU = ZREAENHA R B - WL, KT AW B A R LR

v/ﬁ\/\( O~ O\'—N/@_m
Me OPEG I @NH? —_— /_{

R Ry

RER 15
Scheme 15

Bili , Reiser 27 MeO — PEGS000 S #5{k bR FI“split” LM T o - MEB SEEAIFA KA, LA RIFHPRERT Y
- EUEAIRBERE -7 - W, EME R B SIS E R £ R C - C 449 Baylis - Hillman R 28 B X BA R, AR
B9 & HAT split” B RS RIS & A4 B ENE, T Reiser SM9IX R NIAF D 13X MR,



2 - BREVESHE Progress in Modern Biomedicine 2006 Vol.6 No.9

o]

KsC0y uomm//ﬂ\v¢7 Rato__,

worc® * ZFNcoa oHOL,
o

(o] RNH \/—C)H
Me0-PEG-O AcCl, Pyridine M 0-PEC-O Ez" .
CH,Cl, K4C03 CHLL,
R

OH AcO OH
[e] (o}
. \\\R' TsOH , reflux o
MO-PEG-O I NR’/\“ Toluene R
OH /
R R Y

RE 16
Scheme 16

2 PEG XHHIBRETFHRHF

HRGRE EABRIMRE AT S IME BRI FEMET FRE I TRFRE Bt . B Moore 1 Norris 55—
HE T BARF IR R, PEG XEMSR 15 SRAMENMBRILSY 16a - 16¢ WA STHA 1,3 - BRIFWFR, B2
PEG X RMKIHFH 1,2,3 - =Mt L7 H3K 23% - 86% . LHMFIFH PEG HEATEHRSWRE, AL RBERE, AR T
3,5 - Mt —BRE TR E Y.

RN;, Toluene N
MeopEGO” NG 3 L MeoPEG.o” N\

reflux, 12h | N

' /

18 NS

R

)
< (& ACO OAC HO o,_x—'
—\-*0 OAC
16a 16b 16¢

EER 17
Scheme 17

FEI %R PEGA000 /et 1,3 - RIS MBI R M= R AL A T — R0 1,2,4 - 0, XAPFA MR SHR
Mo

COMe \/><
RX
MeO-PEG-O e CO;Me CsCO MeO-PEG-0 ——

0 _R;
R
RQNHNER; \/\ MHENRY 1
N - w
T KHSOS  14e0.PEG.0—nt ~R; R N<p,
0
KR 18
Scheme 18

RRSUBATESHF I TEREA S FTHAA X BIEEM. Yoon B MeO - PEG5000 XHAR T —F5I3 - &
DKo 2,4 - . ERARMERITRIRGM LR, R R, HFATEA, S HGEN 178,17b 51 A, 172 HE XM R HRAE,
16b AR T EHRRIFHIRKNEEM . BF—5 HIME VIR, ATRIF C -5 IS RS,



RS YESHE Progress in Modern Biomedicine

2006 Vol.6 No.9 - 113 -

OH
MeO.-FE ©/ 16a,Et;N MeO-FEG- NH coosu!
C\O/\/NHY — T \:/
0 0 R, o R
LTFA , CHoCl [ 1.TFA , CH,CL 0
2.16b ,DCC MCO-PEG-WNH\)‘\NH/N\BOC —’Z.DIPEA 23 R'”""(&N—NHRZ
0] é‘ HN
t H-N B ©
OCN COOBu 2 / oc
31 R2
17a RER 19 17b
Scheme 19

B2, 1T PEG iXFH AT HE R -8 W 3 R 2 S0 A 4 B R
MR, AR EREER ERENS R PR ZR A,
ERYUNMTTFRE B sk B Bk p R A MHE,
ERAENMG RAEHRRRRZ - BRHABZARX
BARMK MM T B4, B, —FHAH PEC RBBRILE
YEIRT HERNBOBRARNG. WRLSYULHE
FFRANZHER AIMERFESBE, B2 4 R—ER
BOWRASY, TABRRRADREYR, R B X
VA =0 - "SRRGS W8 PEC XRMBFEMINT 5
. RLMIRNGF, BT ENFSRERER G
ZEBAGEYT EERCYRERROEY MBI, &K
WEER T AR P, BB R B th RS TR 7= A ]
BIfER AL EEE¥ RN ARB T ENELR, ERZ
TRAERERN P, B R E R EENIER, XA
T RLBHH TERAUURRTRE, R KN E
SRATHRBILEL R , Xy B AR A A R AR B RS T]
BEIABIRZ MM TR, XS ERRSIAT KT
RZTHMNAER, MEEIRER TE /AR,

BEXW

[1] Menifield R B. Solid phase peptide synthesis. I The synthesis of a te-
trapeptide[ J]. J Am Chem Soc, 1963,85:2149 - 2154

[2] Blettner C G, Koenig W A, Stenzel W, et al. Poly(ethylene glycol) -
supported liquid — phase synthesis of biaryls[J]. Synlett, 1998,3:295 -
297

[3] ChengJF, Mjalli M M. Solid - phase synthesis of isoxazolines[]]. Te-
trahedron Lett, 1998,39:939 - 942

{4] Mutter M, Hagenmaier H, Bayer E. New method of polypeptide synthe-
sis(J]. Angew Chem, Int Ed Engl, 1971,10:811 - 812

[5] Moore M, Normis P. Dipolar cycloaddition reactions on a soluble polymer
— supported dipolarophile: synthesis of suggar — derived triazoles [J].
Tetrahedron Lett, 1998,39:7027 - 7030

[6] Xia M, Wang Y G. Polyethylene glycol supported chloro[ 1, 3, 51t~
azine: a novel synthesis awndliary for tje liquid — phese synthesis of
alkynyl benzamide derivatives [J]. Synth Commun, 2003,33:403 - 408

(7] Reggelin M, Brenig V. Towards polyketide libraries: iterative, asymmet-
tic aldol reactions on a solid support [J]. Tetrahedron Lett, 1996,37:
6851 - 6852
[8] Reggelin M, Brenig V, Zur C. Asymmetric aldol reactions on a soluble
polymeric support [J]. Org Lett, 2000,2:531 - 533
[9] ChengS, Comer DD, Myers PL, et al. Liquid phase parallel synthesis
of iminodiacetic acid derivatives [J]. Tetrahedron Lett, 1999,40:8975
~ 8978
(10] Han H, Wolfe M M, Brenner S[J]. Natl Acad Sci U.S. A, 1995,92:
6419 - 6420
[11] Chen Z, Yang G, Zhang Z, et al. Synthesis of a library of n — hydroxy-
benzoylthioureas using a poly ( ethylene glycol) support [J1. Synthesis,
2001,10: 1483 - 1486
[12] Getman G A, Heintz R M. Discovery of a novel class of potent hiv ~ 1
protease inhibitors containing the (r) — (hydroxyethyl ) urea isostere
(3. J Med Chem, 1993,36,288 - 291
(13] Jung K W, Zhao X, Janda K D. A linker that allows efficient formation
of aliphatic C - H bonds on polymeric supparts [J]. Tetrahedron Lett,
1996,37,6491 - 6494
(14] LinXF, Zhang J, Wang Y G. Parallel synthesis of 4, 5 - dihydro -1,
2, 4 - oxadiazoles using soluble polymer support [J] . Tetrahedron Lett,
2003,44,4113 - 4115
[15] Far A R, Tidwell T T. Incorporatian of chromium aminocarbene com-
plex — derived amino acids into soluble poly( ethylene glycol) ~ (PEG)
~ supportde peptides{J]. ] Org Chem, 1995,60,5831 - 5837
[16] Yoon J, Cho CW, Han H, et al. Solution and soluble polymer synthe-
gis of 3 - aminoimidazoline ~ 2, 4 — diones [J]. Chem Commun,
1998, 16,2703 - 2704
[17] Molteni V, Anmmiziata R, Cinquini M, et al. Soluble polymer — sup-
ported synthesis of imibes and § — lactams [J]. Tetrahedron Lett,
1998, 39,1257 - 1260
[18] Annuniziata R, Benaglia M, Molieni V , et al. Soluble ~ polymer —
supported synthesis of § — lactams on a modified poly( ethylene glycol)
{J]. Chem Eur J, 2006,6,133 - 138
(19] Racker R, Doring K, Reiser O J. Combinatorial liquid — phase synthe-
sis of [1, 4]oxazepine — 7 — one via the baylis — hillman reaction [1].
J Org Chem, 2000,65,6932 - 6939



