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RS, AR, EEBUETUMNYP LN ZTHS f, HRAKZED
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KOBEHNAE. +-FERPRE-22.66-OHEEREHLBEAR. BH 57—
58°C,

* MERELES 1980 ERSTFERARUEEE, 1980 5 A 27 AKE,



276 B 44 F ® W 1981 4

RABEHESIRBERSG . BAESIZHNBR_RBHE, RMEE 60+0.1C,
RERFHBEEE. BARBHEESS UT. =HUPBERE, HUE . PRER.JIRR
E=% FYHBREERETTREEER.

2. XA S P LR

'H-Bi 35 RISE R 7ESE CAMeCA TSN-250 (250 Jhi% )X EiFAY, ENmE
TH% (CILC==CCl,), 120°C, EHKE 10%(ER/RB). HEERE (TMS) fEXRR, &
B AR S R T E R Bl 2

ZR 5B
B 1 FIREECHE-+-FERNBRE-2.2.6.6-TIR AR LN RFE B 4 &R e 3t
WA 250 Jeik 'H-Bt LA, w1 FoR, BETS A= MRTFREX A\ BRIC,
AW S BiRBTEREAN R TRLIRRKE, (LAUBEEX 6.24—7.53 ppm; B X
AM B ESTRIRRER F SRR FHREN 4 B ERFRERBRKE, P HRE. HE
KERYH s SRIMM, (EABEEY 4.10—5.42 ppm; C KGR LR %E}ﬁ%ﬂ\, 3
R A G RO R, &R R TR R BENLE 1.

/ t J\\J \K PMTMP
BT
-A (S/M)
/’\/\_ 0.10
_/\/\_ 0.20
M a.50
_/\/\/\ 1.00
_/'5/\/\- 1.50
____/_./\ ' C 335
5.00
____’/—/\—
J__l 1 | 1l 1 1 L1 1 1.1 1 | ] I 1 1 1 1 | I I P Y S| ’l:Ms

5.0 4.0 2.0 1.0 0 ppm
E1 S-M XY 250 jk *H-(NMR) i#&, i’é?ﬁllnlﬁe, 120c (AtR, TMS)
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®1 CRPERFTHHFELE (ppm)

B OF % B ) ) K2[B (ppm)
3 '
— 00— NH 0.42—0.98
—
CH,
|
—c—?— 0.70—1.30
|
N
H,C\l I/CH, 0.92—1.25
H;C/\N/\CH,
—-CH,—-(‘:—— 1.32—-2,10
1
H H
N
<“\
— 00— N 1.80—2.05
N
H H
—C—CH,—
(I\ 1.35—1.85
L |
_CH__
l - 1.94—2.80
D

1L ARHOHEAFIEFEFERE
WM Yy FREEMERBESHES TN Yy THTFHARKE:
_ 5¢—3(4+B)
Y 19(4 + B) + 4C’ M

A, BRICHHIANE 1t 4, B, ¢ =X i FW W idk 1 .

HERARMET BN Yy BENTE 2%, HbBHILNERYOTES TR
FUEER 2 L, B LA AN ENES RE—BH.

BAFERFEIMAE Kelen 1 Tudss™ R HALHERXRIARE:

71=(7's+"M/“)'§"“"M/“ (2)
Hrh
N —1
X —5 _F x?
7 = 3 &= 3 F="3
a+ F a+ F N

X\ N 358K S MBI RS FRELFMERR D s BEARTHMBKETHESF
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®2 HRYDREKES TS NMR REERTRMTER

Y
REs RAENESTFHM fF ol
NMR SR

Pen-1 0.91 0.13
Psu~2 0.83 0.21 0.20
Pyy-3 0.77 0.27 _
Pox—4 0.70 0.32 0.31
Psu-5 0.60 . 0.39 0.40
Pey—6 0.50 0.4
Psa7 0.40 0.51 0.51
Psu-8 0.33 0.55 0.56
Pep-9 0.27 0.60
Psu-10 0.22 0.64
Pey-11 0.77 0.70

¢ Pgy-12 0.09 0.81

'ﬁgsfu'

ke, ﬁﬁiﬁx$#mﬁxx7 rs = kss/ksmsrm = k)m/kus o HEE—ERNKXTF 0 UKE,
a=+Fy+ Fus Fys F, DBIAFRBRAER/NME. £ SM ER&KRB, BifIfla=
0.77. Phn %t & BE(E 2), KB ry = 0.31£0.02, r; = 0.6010.02,

2M-PLERESFREGERE .

@3%mman&xﬁﬁﬁ%mﬁwxxmgmaamﬁm¢,M$¢¢m¢m%
R ESRTHESN 4 Srfk ERTFRRARTBIKESHE. BNHBYH=AS I
Wik, FRIFHEES, XEMRUED BIRELMYRLEANZTH SMS, MMS+
(MMS + SMM), MMM. i 3 fiR, XEASHANRKGRERIERYHAS TR
M. REAZTANLEABHERERZ: MMM 3% 5.30—5.20ppm; MMS + SMM X%
5.02—4.82; SMS 3§ 4.66—4.48 ppm, FIBXREFEIRIBAZAY 12 NRFAER LR M-
B EFAN HRIEFIER 3 .
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MMM
MMS*
SMS
TSR SN SN N WS NS B |
7.0 6.0

MMS*
: it
- MMM (s/m)
\ SMs 0.10
0.20
-/Ak 0.50
0.70
‘__//\ 1.50
5.00
1 i 1 1 1 1 1 1 i 1
5.0 . 40 ppm

B3 EEX S/M=0.10 RMPMARB AN Eu(fod),
(Eu(fod)s/M = 0.17 34T &, 4 LBRFHRIFH

8 M- =50 5305 BIR AR ER R 5L FEE (Xu = M/S) RZERRYP RS
THH (Yu=M/M+5)) fEB (B 4,5). TTUEE, MMM 1 SMS A= n4HM
®3 M-FULSRANE NMR WEAERRESHEK

M-l ZEA* (%) By 8 Kk
B&S poass—
Fumm Fuumst Fsms La(M) Ln(s)
Psm—1 0.0 8.9 91.1 1.05 7.20
Psm-2 1.0 12.0 87.0 1.08 4.06
Psm—-3 1.0 15.9 83.1 1.10 2.97
Pow—4 2.2 22.9 74.9 1.16 2.47
Psu~5 3.0 31.1 65.9 1.23 1.92
Psm—6 7.0 37.9 55.1 1.35 1.67
Psy~7 10.0 44.0 46.0 1.47 1.41
Psm—-8 15.9 47.1 37.0 1.65 1.35
Psm~9 21.5 49.5 29.0 1.86 1.23
Psu—~10 28.0 49.5 22.5 2.12 1.17
Psm-11 38.1 46.9 15.0 2.60 1.12
Pgn~12 59.2 34.6 . 6.0 4.27 1.06
* Fumm + Fumsy + Fsus = 13 Fums+ = Fums + Fsmm.

Xu R0 Yy FIBMHR,TE X = 200 Y=y EF PR ABELT MMS+ =04 45
BURB R AL, 0.5; B—HE,=TH SMS 5 MMS+, MMS+ 5 MMM [ Xy, Yy
E‘J%‘E&/DF%%‘JWW*ES‘EHJ&EB’\J Xy=1x M Xu=21 & Yu=1y9, F Yy=y, AR
Fyuss = Fous = 4/93  Fyuse = Faan = 4/9. 1EE$)‘C1"E%‘Z~§EH§B’\JEJT:?E5}$%?§
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KRR AT ED, B RIANFTHRANERERBE T RS R L8R RE,
EE 4R 58, PR QERER LRBREESBI%:

Xo = 3.18; Xy = 6.24;

1= 1.52; yo= 0.627; y; = 0.732; y,= 0.520. HT—REGRELHERILRKER,1H
B AKREREE B TR TR ARBEE:

X0 X

rs =-(2/J'0— 3) t X = (3/}’1 - 4) c X = (3/2}’2— 5/2) * X2
HHEBZ] ry = 0.32+0.02; rs = 0.600.02,
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BSsEM-DLERAXHEEM BERTERRDTEE Y KR,

L ARDPEGHHHRERNERE
FERYF R B RNBEK La(M) f1 La(S) FHTRARH:

La(M) = Froy + 1/2 Fapuse +1
FSMS + I/ZFMMS-"

Ln(S) = N - La(M)

® Fsmg, O Fymm,

G-D
(3-2)

® Fsus

+ Fumms+

(1)

(4-2)
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CH 41,2 ARITER Lo(M) 1 La(S) BIEFIT & 3 .
Ito f1 Yamashita™ R HE B H K SHEEEREEBEFN T X A:
Lo(M) =1 + ry * Xy (5-1)
La(S) = 1 + rsX;s (5-2)

BB E] ry = 0.3220.02; rs = 0.59+0.02 (&6, 7).
N LER=ZMGEMENRAEERERFITE 4 .
F¥4e S-M ERAKWERE

Vil » ™ rs
Kelen %021 0.314:0.02 0.60+0.02
Ito & . 0.3240.02 0.59+40.02
HAEE" 0.3240.02 0.60+0.02
53 0.32 0.60
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T T
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1 1 1 1 1 " 1 -1 1 I
I 2 3 4 S v9 10 0 1 2 3 4
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1 "
S X 10
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1.0

g
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Fy

04 4

02 ¢ ¥

X .6
Ysegdm

B8 S-hL=mBAHESHEEATERRYPEE ¥s KR 0, +, O AAE

{4, %ﬁ%}ﬂfﬁ"d‘ﬁﬁ (fs=0.60, 7M=0-32) [ FMSM, O Fgss,

+: Fssms
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RHBE =S ILRRE, MEHERGHERABTHU S AP L=/ =4 sss,
SSM+(SSM+MSS) F1 MSM, ‘EiIFLEABAEEY SSS;: 2.04—2.17 ppm; SSM+;
2.32—2.41 ppm; MSM: 2.47—2.64 ppm, X=/M&Z HNMENBERERYPASLR
B, BT S-hO=THASANEN. REEREBRT, RRENKRESS
ZEATVREEXESHEMTR, BHEASBERDEE LMNATUERHITX—=THS
. MFREIARYONEEFITHE 8 d, TR A SEIRTTE (ry = 0.32; 74 = 0.60)
HREMEEN.,

$ X X W
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250 MHZ HIGH RESOLUTION 'H-NMR STUDY OF THE
STYRENE-4-METHACRYLOYLOXY-2.26.6-TETRAMET-
HYLPIPERIDINE COPOLYMERS

Hu Chang, Feng Hénbao, Jiang Dazhi

(Institute of Chemistry, Academia Sinica)

ABSTRACT

The compositions and the microstructures of styrene (S)-4-Methacryloyloxy-2.2.6.6-
tetramethylpiperine (M) copolymers initiated with free radical have been studied by 250
MHz'H-NMR spectra and M-centred triad distributions were quantitatively measured.
It is confirmed from the above results that this copolymerization system belongs to the
first order Markov chain model. The corresponding reactivity ratios established are
ru=0.32, rs=0.60, respectively. The S-centred triad distrbutions for the copolymers rich
in styrene were also quantitatively estimated. The observed S-centred triad fractions
agree very well with those calculated theoretically.





