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Syntheses and Polymerizations of N-Substituted Citraconimides

Tsutomu Orsui, Minoru FupiMoro and Tadashi KiMura

Abstract

Homopolymerizations and copolymerizations of N-phenylcitraconimide (I), N-benzylcitraconimide (I1),

N-n-hexylcitraconimide (III), N-n-butylcitraconimide (IV), and N-i-propylcitraconimide (V) were carried
out at 60°C by using azobisisobutyronitrile as an initiator in tetrahydrofuran. The conversion for homo-
polymerizations of N-substituted citraconimides at 60°C for 3~6 hrs was less than 59

The reactivity ratios were determined as r;=0.004, r3=0.18; r,=0.059, ry;=0.24; r,=0.017, rs=0.43;
r1=0,048, r,=0.19; r, =0.056, r,=0.31 for the copolymerizations of I, II, III, IV, and V (M;) with styrene

(M3), respectively.

The @ and ¢ values calculated from these reactivity ratios were @=0.65, ¢=1.89 for I; Q==0.79, e=1.26
for IT; @=0.40, e=1.42 for I11I; @=0.94, e=1.37 for IV; and @=0.66, e==1.20 for V.
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2.1.1 WK4 45 aVEROER

422 250g (1.9mol) &H{LT & F v 500m/
Futinh 50°C CHEIEL 2B S MBI L. 142
VAR TR Lo, & S IT304ME R K UM gk
Bk e ki 7. DRI 60°C THIEAM L, HB DU
Ly 50, LS RE, Soll v
70ml F A LS E THEROK LY 2T R - .
COBRMET2~3 D B L%, T ITEX A
Tr b ME SRRSO K 1 & o AT Lo, TRt
Zyidy L, Wik L7z, UE70%, mp. 68-9°C

21.2 KL bSaAVEROER'

KA &2 rBEFRE7 2R, WILTT AR
M EH (bp. 210~215°C) L7z, 572k b
53 TS SICMIE F TR L7, Wo¥70%. bp.
105~110"C/22 mmHg

2.1.3 RCl D&

RCI o {37513 Mehta &™) O Jiilkizk b irk - 7z,
wE - & LT BZCL O T DR S Rk
52 vfE56.0g (0.5mol) # 1000m/ =217 7
2T AN, HEE LT =74 300ml EMA /. 7
o2 TR, A x E A, BXUWT
v— O, ThiTxy a7 i » 535g (05
mol) % 100ml D= —F A TEM L7 L D% 1 HER
THEMELANSH Lo, MG 0~5°C TR,
WO TR E ST L MR e 7oL SRR TR,
Ptk 2o LaE e LT, Ny
Py FEE 735g (0.33mol) % fiH/-. (mp.
105-9°C, IL:#67%)

WIZ N-svony b 5ary 2 P (PR ED
) 22g (01moly 500mldF =7 72 2 {TAR,
Mok A = LT ie kR 100ml, Rhik & L CRiERR S - Y
v on6g A 60~70°C T L BEINHEFE L 7o IGTR
TSI L, #1 500ml OKKDHHI AL, D
IR A F b U v A A 4 RRBHERE L 7k,

T—F AT L TKEED ) v LT Lz, DX
7R U CHIEAR L.

bp. 168°C/7 mmHg, X #41%
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72, Th% 60°C OB THRD T EAMHSESL
7o, PrEMER%EEL, TONEYEZRO 2 2 —
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Table 1 Melting points, boiling points, yields, and elemental analyses of N-substituted citraconimides

Elemental analyses

Monomer mp, [bp] Yield
(°C) (%) ~ H (%) O (%) N (%

Caled.  Found Caled.  Found Caled. Found

PhC1Y 95--7 30 4.85 4.68 70.58  70.15 17.09 17.21

BZCI? [168/7] 41 5.51 5.49 71.63  71.52 15.90 15.79

n-HCI® [139-40/17] 36 8.78 8.75 67.66  67.82 16.39 16.50

n-BCI¥ [118--9/16] 43 7.84 7.90 64.65  64.59 19.14 19.12

-PCI® 186/9] 40 7.24 7.19 62.73  62.58 20.89  20.92

1) N-Phenylcitraconimide, 2) N-Benzylcitraconimide, 3) N-n-Hexylcitraconimide,

4) N-n-Butylcitraconimide, 5

5) N-i-Propylcitraconimide.

Table 2 IR, NMR data for N-substituted

citraconimides Table 3 Copolymerizations of  N-substituted
citraconimide (M,) with styrene (M,)
IR (cm™1) NMR (6 ppm) in THF at 60°C
Monomer
Ye=o Yeeg H- CH,- Mono- M, mol?%;, Time ?op- A 1\{- - M; mol%,
PhCI 1750, 1700 1640  6.45¢  2.15¢ mEr  onomer (min) | (%) (0p) polymer
BZCl 1775, 1705 1645 6.29¢ 1.91¢
n-HCI 1780, 1710 1650  6.42¢  2.12¢ 198 120 110 386  37.2
n-BCI 1770, 1705 1635 6.40¢ 2.18¢ 39.8 120 10.8 4.34 43.5
-PCI 1760, 1705 1640 6.27¢ 2.02¢ PhCI* 49.8 120 10.5 4.55 46.3
59.5 120 8.2 4.59 46.9
80.2 120 5.4 4.76 49.3
CH3-ﬁ-3:N @ 18.3 120 115  3.38 38.1
H-C-ﬁ 40.0 120 14.7 3.91 39.9
0 BZCI1* 48.7 120 13.1 3.96 42.6
© o, 59.2 120 152 416 485
80.1 120 11.6 4.05 41.9
¢t 202 120 107 335 319
- T 408 120 121 392 392
10.0 8.0 6.0 4.0 2.0 0 ppm n-HCI*  49.7 120 10.1 419  42.8
Fig. 1 The NMR spectrum of N-phenylcitraconimide 60.0 120 11.8  4.04 40.8
in deuteriochloroform. 80.0 120 9.9 4.64 49.4

19.4 195 163  4.14 37.8

mol/],2ml ® THF 1 60°C T4i% -7 5%, 3% 01 120 154 473 447

TR TR ARBRE ST, 6EETiiEBER O 2BCI* 50.0 120 142 483 45.9
2B mMBDTRIAET SRETH 510 7, 60.2 120 138 501  48.1
ATBN 0% 2 58 < L TRBO KR ETT % - 7o, 8.1 120 109 545 53
BEAER) = -3 B oL, RMI iznT
WENR L HMBEAHRB BN LV b 5 #2 2 L,

RCI OMMEAHDE 2D a-2 FAEITL 274k
RENKEZFKLZEBEDNRS, 24 RMI OIS

20.0 120 8.0 3.92 33.9
40.0 120 88 4.52 41.7
i-PCI* 50.3 120 8.5 4.72 42.1
58.5 120 9.7 496 44.6

7. L#nL, RCIOBAIE, BRER ORI o -
2 FABDIEREE R E Db HIITE & Ao 7, * [AIBN]=3.043107* mol/l, THF =2 ml.

DEI, St LOREAMBELEIIIRT. KELR
LI OXZ RS LR



114 (114)

WENR Y RIEHE—RTHEF L., T RY) <~ —RBT
~RTHBMERTH -T2, EIPSWHOPEXIIT,
Hhde s =—Hho RCI(My) OEAGFRBEKRITED
FUHBAEMER/NE A DBEMLR LI, Thidthd
»e ) <—mhoRCIORMBHMT 2 LTk b, RCI
) v —RABERREAVBPRL, T a2 FAED
SKEELBAT LD EEIOND. HESFER,
SRk MBAR—LESAMERIMRER2 3ITRL
7. B SW 5% LS, PhCl, BZCI, »-HCI, n-
BCL & U i-PCI 0&E&HRIWFRINSL, aXK
)= - TOEAERERTFNRE St K& & T,
- ¥z, Fineman-Ross #:lZ&k v £/ = — RIGHHL
(r1, r3), Alfrey, Price ® Q, e flizRd1. ThoSD
%3 4127+, %P8 PhCI-St &, n-BCI-St RiT¥
WTIRESRNE L & - 72O T Mayo-Lewis D4+ K
EDBOND r, e B LA, #4OMELOD
%P P % O T Fineman-Ross D% MY Q, e %
Bl L7z,

£ 100

=3

]

(@]

(8

- 50 L

z'-'

Y- g

(@)

3R

e
0 1
0 50 100

Mol1% of M] in monomer

Fig. 2 Copolymer composition curves of RCI (M;)
and St (M;) in THF at 60°C.
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Fig. 3 Copolymer composition curves of RCI (M)
and St (M;) in THF at 60°C.

O: PhCI-St @: n-HCI-St ©: »-BCI-St
oo My M, B, o MM,
e Mo+ M, K22, oo MM,
o - Mg+ M, K21, oo MM
s Mo+ M, 22, . MM,
ri=kqy ks
ro=rksea/ks
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EhD, BERBIZBWT
ki3[M;-] [M2]=k21[M2‘] [MJ

Table 4 Copolymerization parameters of N-substituted citraconimides

M, M, 1 1/ry T2 Lrg @ €1
PhCl St 0.004 250.0 0.18 5.6 0.65 1.89
BZCI St 0.059 17.0 0.24 4.2 0.79 1.26
n-HCI St 0.017 58.8 0.43 2.3 0.40 1.42
n-BCI St 0.048 20.8 0.19 5.3 0.94 1.37
i-PCI St 0.056 17.9 0.31 3.2 0.66 1.20
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