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A “C-NMR % %# % T T =M (BD)-AH % F& (MA), % X=% (IP)-
MA & 7T =M (CP)-MA X# LXK (53 H#A PBM, PIM 4 PCM) #
By XfeMLEH, & PBM §, BD £AAR-1,4-BHEL, AKX T
WE-1, 4-Fal, 2-45# , L Ol % 88:7:5; & PIM 4o PCM %, IP 5 CP # 4.
LEEAR-, - WAL, MA R k-K"F XAk, & PCMTERS
¥ CP-CP M4 H, X% ERK,m PBM £ PIM M rRxHaH,

Bl Mn,(CO)y~CCl %BI% 3,7 ALELCL FET, RFIRART T (BD), &
R=# (P), §T=# (CP) 5RARERE (MA) HRHLRY. %A H-NMR ¥
R T UM S E RS, (8RS0 EREBRD, REREDHENERS
TR B KB AESEFR. AXHPC-NMR Bi9i5 85 TR AN S L,

r£ B 8B 2
RE IR RSO [1 3] 5 EH& . LR RE R, 2R BRI E .
3C-NMR i (25.00mHz) 7F JEOL FX-100 FT MMR (¢ %, RS H R Smm,
REEET CDCL A1, JREY4 10% (w/v). WE% Srms = Oppm.
gERx5it®r
1. BD-MA Zx##E¥4#H (PBM) _ ,
B 1R PBMPBRETFEAELEC-NMR . EfRHE 8 MEAAILRE, BIESCHE™
NEREEZEIBER L
# 1D BTREEMERERRS, WAHE PBM F#ELEH I 1EUERE

—CO,CH, Bty BD-ZJH &Ry (PBE). RE —CO,CH; FERES $(H PBE 1y
A E AR, B8 3 1 ¥ A B TR E. B CH.CH.CH,CH,CHCH, M
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E1 PBM HIRTHBRAERM'C—NMR ¥
I SkHz, BRehEEE 45°Gps), BIESR A 0.925,
RAM3S5ARBEH 8K, ZRME

CHSCHZCH(COZCHS)CHZCHZCH3 {2 E“’ﬂﬁ‘ BH —COCH; # BRRESHA
a=15.6, § =28, v = —1.9 W1 & = O.4ppm, LB A I ) —COCH, MR E S
B, —HFT&# 1 F.

4CH, —CH =CH— CH, —CH- (CO, CH,) -—CH,} 49}
r & T 8 a 8

R-1,4-45# Syxa 31.0 131.1 128.8 35.7 45.0 — —  32.2
Sxwy 30.27 131.69 127.49 35.24 45.08 175.94 51.32 31.48
%5 2 17 15 5 10 20 11 3

Mi-1,4-%H8 Summ 25.1 130.6 128.4 30.3 45.0 — — 32.2
Sxmm 25.03 130.81 126.81 30.27 45.08 175.94 51.32 31.48
=32 1 16 14 2 10 20 11 3

BERTBEEEBRNAEBERBREREBEREN. Hallghae PBM 2R 1
AREERTEARNOTSLERY, b BD FEUR-1,4-EHEE.
B 1 — S EERENE, v D e EE —CH=CH, (12, 13, 18, 19 S&) &
¥, AEREUFE.BHMTER.:
CO,CH, CH=CH, CO,CH, CH=—CH, CO,CH,
I,4——BD—C‘~H —CH, £CH —CH, —CH -CH, -]-(‘J-H —cH, —CIH —CH,—1,4—BD  (II)
Summ 43.8 37.7 39.9 38.1 41.9 38.1 39.9 38.1 43.8 32.0

Sxam 43.47 37.28 40.84¢ 37.28 42.69 37.28 40.84 37.28 43.47 32.56
wE 9 6 7 6 8 5 7 6 9 4

% I1 thf) —CO,CH, Fl—CH—=CH, B {EBUR , I 7 R8-B HRk /L 6L . —CH=CH,
HERES ¥ E CHCH,CH,CH,CH,CH,¥ I CH,CH,CH(CH=CH,)CH,CH,CH," g
IR RE. I o —CH= (b4 115.20 &1 116.29ppm (12, 13 &) ,=CH, i
LR 141.04 K1 14.38ppm (18, 19 SH). ZHENSIBRAR MR, X6
BHTERREESEFHHAS[E, [ A1 U hiy —CO,CH; BEARGEEHX . RIE—CH=
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HyLREE TR, AT UERE THE N BD BTHIR-1, 4-.00-1,4-F1'1, 2-55 453 5 & 88:7:
5. .

2. IP-MA Z##EH (PIM)

WE 2 AR PIM A 9 MERAY LRGN LR TN LRE, At PIM 7&HJL
MWL R. 1P th BD £—AHE,R/H IP FH.K-1, 4-%i,MHS5 MA E#ER,

NEK-K"“k-B"Z5 (BIULH M, IV £7R). BEH 0 M IV GLEes
EITHE.

14

1211 1 D

2 PIM MR °C—NMR 3%
W SkHz, LR 45°(5ps), BORESRE 0.5, Biu2 ks
B 5 8k, EEMR.

I IR0 IV MV IR 1 OBV LR Fifupk, A2 BT HEERAS
BRI R (L) #THE. FERASBEIHEA LA CH,CH,CH=
CHCH,CH, (iRXFfK)F CH;CH,CH=C(CH;)CH,CH; (IRRFXX )AL EA it
B, B2 HFITTX: ’

CH, — CH, — CH=~C(CH;)—CH, — CH,
s T g « 8 v

K&  0.54 —4.66 —6.06 5.03 6.57 —1.26

B 0.37  0.46 —4.75 5.27 4.24  —1.45

mE I 70 IV i CH, B HEUR, IS BIR A

CO,CH, , : CO,CH,

!
-F-CH,—CH=CH-CH,—CH—CH,} § -FCH,—CH=—CH—CH,—CH,—CH}
rY B8 a 8 r & Y 8 « 8 T &’

JEi 2% i B HEPUTT A » A 3 R W P28 A THEEI B DL 2.
FR R BB B T k- Sk RO - 1, 4- RO -1, 4-FIRb &5 10 70 “sk-F2” 4R
BHIR-1,4-%1 IV:
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“k-K7EEH +CH, — CH'= C (CH,) —CH, — CH (CO,CH,) — Ci,} (ID):

7 8’ a 8 T &’
R-1,4-4E# Oymm 25.61  125.63 132.52 — 42.81 43.82 — — 32.02
Sxpm 25.85 125.76 133.00 15.67 42.81 43.81 176.23.51.25 32.02
L 2= 17 20 1 11 12 22 14 8
W-154-4%589 Guaem 25.49 126.06 132.08 —  34.51 43.63 — — 31.8
Sxwm 25.85 126.76 131.78 23.27 34.08 43.81 176.23 51.25 31.75
BE 4 18 19 3. 9 12 22 14 7
“3 B M 4CH, — CH = C (CH,)— CH, — CH, — CH (CO,CH,)3 (IV):
R-1,4-45#) Syxe 30.58 121.43 136.72 —  36.84 30.22 45.62 —  —
Oxmy 30.75 121.69 136.46 15.89 37.48 30.31 45.32 176.23 51.36
g 6 16 21 2 10 5 13 22 15

—CH; f1 —CO,CH; LA B MIBRE LA WYL E MR ETIRE, i —CH=— &
BB R -1,4- k- 3k7 8, -1, 4-7 k-3 ERR -1, 4-“k-BE iz
82:9:9, Rk PIM EEPIR-1,4-“3%-3k” (D) EE RuARKNRZZHLRY.

3. CP-MA = #3#%4% (PCM)

PCM "t RA PIM WESRTAWER (LA 3), BT —Cl M1 —CH, MRAE
SPH B EROLEABEWENARK, HLEiIgErEbmm. H3, B2,
ANRA LR LA A B E IR IR, N TR S VT DA BaE

@ _3gmeedy | -FCH, — CH = CCl — CH, — CH (CO,CH,) — CH,} (V)
e 8 @ 8 r(e") 8(38")
F-1,4-%5#y Sepm 26.14 126.64 132.36 41.79 42.86 175.11 51.66 30.14
Bme 1 20 25 12 14 30 16 6
Cl BRRESK —4.13 —=5.05 4.87 6.55 —2.22 —1.36
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B 3 Fk, BB A 8k, FRMIRA
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BB, 34R1 MA DI“SL-SL” FRMEES. BV 1RE —C E’JEYLRE*%@H:VE'J%
BETZT.

HT PCM ﬁﬁ%@ﬁ%ﬂé#zﬁ,%is v &Mﬂ@“%‘-%”%#@%@ﬁﬁ,%gﬁwﬁ
B BHE, 1 RNEER FCH,—CH=CH—CH,—CH,—CH—(CO,CH,)+}
' Y § a g r 8"
(RR), HAFUBEN —Cl BURES B RAAM, BI85 VI (i EE, hibfhE
PCM E1ELEH VI;
“J-B"%H# (Vi) +CH, — CH = CCl — CH, — CH, — CH (CO, CH,)}
R-1,4-%5# Suma 31.11 122.44 136.56 36.82 29.26 43.72 — —
Sypw 30.80 122.91 135.39 37.04 29.12 43.96 175.00 51.66
[ =223 7 17 28 9 4 15 29 16

VI B2 —Cl WV g —Cl SRR LR BRI, BRI 29 5 VI (R L,
TRFETLFE PCM HIN-1,4-CP, “S-sk” FRMEUs B iNte, Butaf
444" CH,CH,CHOH—COICH,CH,CH, (RS RI) ST 8 WO e 7
ZE A = by — 85,
g’ & r 8’ @ 8 ’ r 5
CH, — CH, — CH, — CH = CCl — CH, — CH, — CH,
—-0.1 0.7 0.1 2.6 —0.7 ~—6.0 0.0 0.2

¥ As [ VEEX BRI (LA B AR, BRI VI 2R B TR BB S R I T

« -3k -4£CH, — CH = CCl — CH, — CH (CO, CH,) — CH,3} (VII)
WA-1,4-%5# Suwm 26.2 129.2 131.7 35.8 42.8 — —  31.0

Sgmm 26.14 129.05 131.49 35.93 42.86 175.11 51.66 29.68

K 1 22 23 8 14 30 16 5

B3 hETHERFERBEREESIEN, AXAFHRENVEEHE, HE
PCM hfffE CP-CP #17,MAKFLE MA-MA 87 ,X— R EE 3 W LIFH. & PBM
0 PIM el R AR BLEWEE,M CP M MA NELBETRELR, 5HXX
R —B

i XEE WERFESINAIERUT=H/EL. LR RRHE,

g * X W
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STUDIES ON THE “C-NMR SPECTRA OF ALTERNATING
COPOLYMERS OF CONJUGATED DIENES WITH
METHYL ACRYLATE

ZHANG Xitian and HAN Xiaozu
(Changchan Institute of Applied Chemistry, Academia Sinica)

ABSTRACT

e “C-NMR spectra of alternating copolymers of conjugated dienes, e.g. butadi-
ene(BD), isoprene(IP) and chloroprene(CP), with methyl acrylate(MA) were studied.
It was proved that they are all alternating copolymers. The BD units in poly (BD-a-Ma)
are mainly in the form of trans-1, 4-structure. The contents of trans-1,4-, cis-1,4- and
1, 2-structure are 88, 7 and 5%, respectively, The IP and CP units in poly(IP-a-MA)
and poly(CP-a-MA) are present essentia.]ly in trans-1, 4-configuration and link with
MA units predominantly in the ‘‘head to head’’ arrangement while CP-CP umts pre-
sent in the latter with a small quantity.





