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Copolymerization of 2-Isopropenylnaphthalene with Maleic Anhydride

Akira AKIMOTO

2-Isopropenylnaphthalene reacts with maleic anhydride in toluene to form initially a 1 : 1 donor-acceptor

complex, which, contrary to the previous report by M. L. Hallensleben, does not undergo the alternating

copolymerization but leads to the Diels-Alder adduct formation,

Triethylboron admixed with some second component is an effective catalyst for initiation of the title

copolymerization, As an additive, hydroperoxides are found to give satisfactory results, Even with this

catalyst system, the Diels-Alder cycloaddition is appreciably competitive, yet. The required copolymer is

successfully obtained when the reaction is carried out either at low temperatures or with the use of excess

hydroperoxide over trialkylboron,

. & ¢ ®» (©

I-BIU2-v=r9v % VYDESER XTSI O
TRBEESDBEDNDDN, 24V Fu=arvx 1L
ymowfu%@%%mﬁbr&&wocnuﬁgm
?4VVP&=wf7ﬂVV®ﬁEmﬁ@&K9km®
TH5H5, Doak BIZY 2-4 v Fat=jngv x4 L %)
&Y DTHRE LI, F0d1T, Lffie s - &
C=AFNAF VY, AF Vv kY ko-1 v e =
TEVIEDFOANKERR T L, 24 v 7 n
NENF TRV NIAF L TN, 605> & 100 i1z
CHEBBERAEL, 55U NEBEEDa ) = —
ELTIEE o EEBRTVD, FHOKEL A5
A=F =D, Q—e Rk, Q=0.92, e=—1.04 1
LTuw5%,

H. Hopff % X o° H. Liissi PR EFHEEE = NEEH
W@#?W%%VV,W%an4:w97l:wx
FlLv, 24-CAF T L VELUV2-f v Fe=
FITELURE) DT =+ VEERRK, 2-14 Vv Fr -~
AT TZEVYIRTHF hr v ) w a7 2 L = NT7
SAVEETAI L, KIREN 23.9°C ThHhHZ L&

WMELT 3B,

¥, M. L. Hallensleben #3® 24V Fr= L
TEVYRBTAHUGCHEAYEE L, B 2
&, 2 MY Rz T a VALK~ v VEEE b
v, 1010 EDA gith L, MR 4pt
Tf(ABN@%ksvwwggﬁ%m@ﬁET)ﬁg
#E%ET%&éhfbbo&:6?J&QS¢MZB
B2y =57 a L OIS 7 S 1¢)
110 CT-gka M35, BROESEHT
fﬁ,:@%W@%Eéﬁmk&f,DM&M®rﬁm

CH,
b, o
/ _
1 O/C\O/C%o CT—Complex
1 2
O, L0
J\C#
0=C
OOO

¢3)




80 REEH R S

wocds: w25 (1982)

oo 2w K5 L Lo

48, ¥z, ML Hallensleben R EAL,
m%%1&2&®iﬁﬁﬁﬁﬁﬁ,%6%%¢H%#T
<, Diels-Alder fiinfAa BB LIc\T, f#bhbC L
BdohotedT, =, ZOHLWEBREFIL I TH
ET %o

2. R B

1 & =

(et 1R - v ¥ v DERSE L TRV TS
kﬁ%ZmﬁWﬁ%%ﬁ&KiD%ﬂbfﬁéﬁﬁﬂ*
hoﬁé%ﬁmkbfo,AmN,axqun&w%
#VF%lwhf%w;Fu&w¢#7F®%§M1y
ﬁ%ﬁ@ﬁ&“m%ofﬁotorul¢wﬁ5§(%
Eém«##V%%)%i§bu—hi%w7ws:v
A(%%xr«#vv%ﬁ)uﬁﬁ&%%n%@ﬁf,
%@iiﬁ%mmvtoEﬁm%vkﬁ%@ﬁ%mTN
THERC X DER LS ORER LI

) # &
ﬁﬁﬂ,%::&b%kbﬁb,ﬁﬁ@%%&m%o
hoﬁ,%ﬁﬁﬁfm%mﬁ%Eavf&ﬁmLtﬁ
FARTEECL Y, HEBRCTES LS

(31 4 #r

RIGR&Y (FHESHB LT Diels-Alder fu{f) ©
ﬁ%-%ﬁmﬁmx+vv&E%ﬂtbf,HH£(ﬁ
*—5—fﬁ@)&%bfﬁb,?+~F®%k®ﬁ%
RS L CEDOER KD,

3. MR LEEER
#FHonc, M. L.Hallensleben LM X pEIh

Table 1 Copolymerization of 2-IPN with MSA
by AIBN®
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Precipi- Precipi-

Exp. 2-IPN MSA [2-IPN] gag tated  tated
No. & & [MSA] D% Sub® Raw
g %
& 6.32 1.23 3/1 0.9 019 20
7 8.4 245 2/1 3.7 051 14
3 4021 2.45 1/1  4.50  0.20
4 202 2.35 1/2 250 0.10
5 1.02 1.9 1/3  1.30 0.15 12
9> 4921 245 1/1 3.62 — -

a) AIBN, 0.5mol% based on MSA; Toluene
30myg; T=60°C; t=24h,

b) Without AIBN; T=80°C; t=16h.

¢) Precipitated in THF/Benzene.
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Table 2 Copolymerization with BEt;—Substance
[X] initiatorsystem?’

Exp. Sub. Raw Subs. Prezi;izated Sub.
Nr. X g % g %
18 CHP 0.79 12 0.42 53
42 TBH 6.58 9 .35 60
21 AIBN 0.42 6 = —
22 cClL 0.04 1 = —
3> — 4.50 68 0.20 4

a) 2-IPN, 4.21 g; MSA, 2.45g; Toluene 20 m¢Z;
BEt,, 1 mol% based on MSA; [X]/ [BEt;]=
1,1/1.0; R.T.; 48h.

b) With AIBN without BEts; 60°C; 24h.

¢) Precipitated Sub./Raw-Subs. %100
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Table 3 Copolymerization with BEt;—CHP2

Exp. [CHP] Time Raw Subs, Precipitated Sub.
Nr. [BEt,] days g A g %P>

19 0.6/1.0 1 0.16 2 0.14 &
18 1.1/1.0 2 0.79 12 0.42 53
16 2.2/1.0 2 0.40 6 =i —
14 45/1.0 3 0.8 13 057 €5
17 6.7/1.0 1  0.29 4  0.26 9

a) 2-IPN, 4.21g; MSA, 2.45 g; BEt; 1 mol¥%
based on Monomer; Toluene 20 m/; R T.
b) Precipitated Sub./Raw Subs. %100,
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Fig. 1 Reaction rate dependency on the molar
ratio of catalyst component
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Table 4 Copolymerization at various temperature®’

Exp. Temp. Time Raw Subs. Precipitated Sub.

No. °C h g A g A
26 50 3 0.44 7 0.15 35
18 R.T. 48 0.79 12 0.42 53
20 5 48  0.06 1 0.05 90
15 0 168 0.18 . 3 0.15 86

a) 2-IPN, 4,25g; MSA, 2 45g; BEt; 1 mol%
based on both monomers; [CHP]/[BEt,]=
1.1/1.0; Toluene 20 m¢.

b) Precipitated Sub,/Raw Subs. x100

Table 5 Copolymerization with Al (i-Bu),—X

intiatorsystem?’
Exp. Substance = Raw Subs, Precipitate dSub.
No, X g % g %
29 CHP 0.70 10 0.21 31
44® TBH 0.85 13 — —
30 BPO 0.78 12 0.49 63
45 AIBN 0.58 9 = —

a) 2-IPN, 4,25g; MSA, 2.45g; Al({i-Bu),, 1
mol%; based on both monomers; [X]/[AliBu,]
=1/1; Toluene 20 m¢; R. T.; 48h,

b) After 72h,

¢) Precipitated Sub,/Raw Subs, %100

Table 6 Copolymerization by UV—Initiated
AIBN—Decomposition?’

Exp, Temp. _ Yield

No. °C g %
38 5 3.15 30
39 -5 1.50 14
40 ~15 0.95 9

a) 2-IPN 6.72g; MSA 11,76g; THF 40 m¢;
AIBN 30 mg; 15h.
b) Yield based on 1 :1 mixture,
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