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1.4 polybutadiene DEPT spectrum (upper). proton
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Fig.2 400MHz 'H-NMR spectrum of cyclized Fig3 H-H COSY spectrum of cyclized cis
cis 1.4 polybutadiene 1.4 polybutadiene

ER. fiEbiss dlpT e Bl HREH 2. XLRFH - EWE, B8
BEHRBEHEET I BE. BT By Trha—"iErir REEERCH
g, dBBTHCHRENPS5H H(=CH-) HiEMNE H(—CH,-)-
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#14,

Tab.l Assignment and Intensity of 'H—NMR specirum of cyclized cis 1. 4 polybutadiene

Peak Chemical shift Assignment Intensity

a 1.2~6.7 aromatic hydrogen of 4KN (xylene) xylene

b 5.55 ~ 5.05 olefinic hydrogen in 2K (1—x) N(1. 4} + 1. 4—unit (~CH= CH-}
KN(L2) +KN(i.4) 1. 2—unit (-CH=CH,) x/{y+1 and cycle

c 498 olefinic hydrogen in 2KN (1,2} 1.2—unit (-CH= CH,)

d 27 aliphatic hydrogen in 2KIN(1, 4} x/{y +1) cycle

e 2.5~00 aliphatic hydrogen in 4K {1 —-x) N (1,4} +1,4-and 1,2 -units JKN(1,2) +

6KN (xylene) and cyclized PBD. +KxN (1. 4){6y +3)} /hydrogen in methyl

of {y+1) xylene
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A IA) =1} -[I(c}+1(d)] /2 (D
1B =1(e)-3[1(a) +1(c}] /2 ()]
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Q=1I1(B} / I(A) (4)
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#(3) X549 ARTER:

P=x/(0=x)x1/{p+1) (5)

0=2+3/2xx /(1 =-x)xQy+1) /(p+1) (6)
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Aaa, b) b. BagEaR PS5, YWER. Y2941, 10M100. TR LD, X
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Figda Parameter P as a function of ¥ and X of Fig.4b Parameter (0 as a function of Y and X of

cyclized cis 1.4 polybutadiene cyclized cis 1, 4 polybutadiene
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MR T mARRMER YRISMLE Y S d B TR ERTER 2 .

Tab2 The cyclicity and the degree of cyclization of cyclized cis 1.4 polybutadiene

Samples No. i 2 3 4 5 6
0.786 0.914 0.423 0.957 0.786 0.744
Y 9.5 12.6 13.0 13.6 17.6 208

LR 2PL B bE YIBFHES. Hhar b AE 0423 % 0.957 Z ). ¥4k
F Y W 9.5&%) 20.8. CHR[9] FE A LR T MR LE—BTE I~ 6 ZIH. AR [11]
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T A WS ROTRESE S S AR . &2 H 1, 5, 6 AN H AR — A5
WRT BT ERy. ENMSFERR, LB XY RRKBRE TR, FeE ¥ lim
I, RTHREGHERIY S G0 IR XTI R T R B4 A B e 57 SR,
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NMR STUDY ON THE CHAIN STRUCTURE OF CYCLIZED
CIS-1,4—-POLYBUTADIENE

ZHOU Zinan, YANG Jihua, ZHANG Jianguo., XIAO Yanwen,
PANG Shufen, WANG Xueqin
(Pohmer Physics Laboratory, Changchun Institute of Applied Chemtisiry, Chinese Acadermy of Sciences. Changetun 130022)

Abstract It is proved clearly by using H—H COSY that there is the three —substituted
bond in the end of polycyclic sequences of cyclized cis—1, 4 polybutadiene. On the
other hand, a little of trans—1,4 and 1, 2—units of polybutadiene are comprised in
the residue linear chain of cyclized cis—1, 4 polybutadiene as shown in its “C NMR
spectrum. Based on information provided by H—H COSY, assignment of the
high —resolution 'H NMR spectrum of cyclized cis—1, 4 polybutadiene is obtained
finally. In order to get the degree of cyclization (X) and the cyclicity (Y) of cyclized
cis—1, 4 polybutadiene two parameters P and Q are defined. In the same time, the
relationship between X, Y and P, Q are discussed and the formulas calculated X and
Y are provided. The method proposed in this paper is satisfactory to investigation of
its microstructure and physical, physical —chemical properties.

Key words Cyclized cis — 1,4 polybutadiene, NMR, Cyclicity, The degree of cyclization



