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Graft Copolymers Prepared by Ring-Opening Metathesis
Polymerization of Poly ( ethylene glycol ) -Substituted
Norbornene Macromonomers
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Abstract: This work focused on the synthesis of norbornene macromonomers with poly ( ethylene glycol )
(PEG) and the preparation of graft copolymer by ring-opening metathesis polymerization ( ROMP) of these
macromonomers. The molecular weight and polydispersity of graft copolymer were studied by gel permeation
chromatography (GPC). It was found that the molecular weight of graft copolymer was between 10 000 and
44 000 with polydispersity between 1. 11 and 1. 22. Moreover, the polydispersity of the polymer became
narrowed with the increase of [ M]/[I].
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1.1 RXFI5EE

5-FEVKFHE-2- R . B BB EE (M, =2 000) . Grubbs™ fE AL I F1 2 it 2 47 FL Bk g [ 35 =
Aldrich 23 7]y HAWKFI0 A b T, . S0P, DUSWiRg (THEF ) F1— 40 F Befli iy
2 JoK TCE AR .

"H NMR 3%t £ [H Bruker 23] Advance 500 M AZREIEHRI A, LADYH SRS (TMS) S AR,
CDCL, ¥l 43t Koy 1504 B H A B A B A 7 1Y Waters 410 BUEEIGEI%E (B (GPC) M%E ,
LA THF A8, WA 1.0 mL/min, PS VENARMERE; RATHSEI BT B H A 5 32 /2R 77 /9 Maldi-
TOF BB E, VA2 ,4- " FIIEH IR NILIR, BTN Na.

1.2 KAHFREHERK

#5690 mg(5 mmol ) 5-FEPK F-J5-2- 3R BRI 3 mL (40 mmol ) SOCL, M AF] 10 mL KA B BEE 2 1
JEBE T, FERAEE T 70 CHEFEEH 12 h, BEZE B 24800 SOCL, , 15 2 B 52 (1018 B 4 B SR K.
FRiE 2.0 g(0.5 mmol) 2 (M, =2 000) # K A BLA % &S R 25 mL B H RS, A
10 mL THF %, HmMA EERaLL, FERABE T 70 CHRFEE 12 h, HEHSEER0NER L
TREENES W NS B A EESE, ERRAUER 70 CHEREIUE 12 h. K5 S 15 B0 A
CEERULTE, U8, P THE/R SEkER . DIELifb 2 W, EIRES TR EEE, B2 A RREwRN
WA ERAR, TR R K 90.4% .

1.3 XHFRENERE

A WA I 2 AR VR-RARAR IR 3 UK, BT R kT A b5 . K 5 pumol Grubbs 2" {4k
R R R #s T, hEZS , REaiAR, RE 3 K, BA 1 mL B CH,CL B, BiEF 15 min ffifi
FEFRNE AR, PR A& RO F KR CH,CL W (R F R E 2 0. 1 mmol/mL, [M]/[1] =
10 ~40) , i FRIZUHEFE4 h, BEA 287 pL LRI IEBEZIE 1 h, THARNS 2B P yiie, Sk Ka
SR A WAE CH,ClL/ % Ll h R Z UIEFRL IR, S5 ¥ DTEd g, AW CBEUE2 (10 mL/iR) ,
FIREA TR,

2 ZR5itE

2.1 KoFEEHRLE

KA F ARSI H NMR 35 anE 1 . L ol L, R 2 BRI UK R s 10 R fIE I 24 55 4y
o R BLAEAR R (L. 7E 8 =6.0 BT A W2 R ik O M SR | 3 2 R Ry BT I S ) B8 VK R s FR R AT 2 )
& exo- Fll endo- PRI BRI A, PIRNBLIRIY) I R 4. FE R T 5K H NMR G, X #
PSSR LUATS A 4. XS SR FE AR T Ko T 5B 5 il

KAy T B CATB R RS QI 2 Fiom. W 2 AT, ROFRARpg s FRJE 2 114, B T BEH
THMANCEEE YT, Bk BRI EY R /T 138, 5. m/z=44 x44 +15 +17 +
138 =18 +23 =2 111, #—H5E TR FHRPEA AL
2.2 ERHABYIMRE

FEARFER YIS H NMR 350 E 3 s, fE 3 o] 0L, Ko F SR A o s e SURE ) fb 2 A0 A% 14
TE 8 =6.0 ffHE, BAY PRGN ILA N R IETE 8 =5. 3 FET, a0 ke XU Ak 24 A7 S W37 i 11 5T
B, nTLAHGE RO F kU5 T ROMP J i
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Fig.1 Structure and 'H NMR spectrum of B2 XHFREMTITHRIERE
macromonomer Fig.2 Maldi-TOF spectrum of macromonomer

2.3 BEEHBYSTERSTESH

AFE M/ T HRSER YR GPC BHES TR 1.l 1 /]I, HeRIERY Y4+ 5434 (PDI) 1R
A%, FE 111 ~1.22 2 J8], ifi B PDI AR BE] M1/ [ 1] ARSI N, HR4E ROMP RS HLEE ", 3404
RIT T BAR B SRR R A R 7 A R IR A TPy

1) AR B Pl A A e L 7 ROTE P 14 f P A, TSR 2 R S S R AR, 24
%?ﬁi REMETGTE 14 Wi 7R FAREEE , EBERERY RN ) iE RNy kAT, R R R AR 2 S
1%, femgl R,

2) RAFTBAAR B0 23 (1) (52 BELAK NS B 231 B 5 A A5 Jiﬁ?ﬁﬁﬁlﬁl@%ﬁilﬂﬁ, UNIIEE PN
PRI R R RAL, RECR AR K /K, BRAL, P57 A A ).

F1 Grubbs 2"S| KRN FRAEARSURENFERSFENTH
Table 1 M, and PDI of ROMP of macromonomer by Grubbs 2™

(m]/[1] 7R % N Bhsr v T PID
10 91 21 140 10 081 12 299 1.22
15 93 31710 16 020 19 224 1.20
20 89 42 280 21 576 25 675 1.19
25 91 52 850 27 083 31 416 1.16
30 92 63 420 31 798 36 250 1.14
40 88 84 560 44 265 49 134 1.11
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Fig.3 Structure and '"H NMR spectrum Fig.4 Dependence of the M, of graft

of graft copolymer copolymers on [ M]/[I] ratio
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