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Abstract . Naphthalimidoethylmethacrylate(NIEM) and naphthalimidobutylmethacryl ate(NIBM)
were copolymerized with styrene(ST) using azobisisobutyronitrile as an initiator in dimethylforma-
mide at 60T, respectively. The compositions of the copolymers were analyzed by ultra-violet spectro-
photometry. The monomer reactivity ratios for the systems and Alfrey-Price’s resonance effect(Q)
and polar effect(e) values for NIEM and NIBM were determined as follows :

NIEM(1)-ST(2) r;=0.28, 1,=0.36, Q;=0.84, ¢;=0.72

NIBM(1)-ST(2) r;=0.29, r,=040, Q,=0.78, e,=0.67

The product of r; and ry suggests that poly(NIEM-co-ST) and poly(NIBM-co-ST) have a greatly
alternating tendency. The copolymers were observed to exhibit a monomer emission band at 380 nm
and an excimer emission band at 460 nm. The ratios of the excimer to the monomer emission intensi-

ties of poly(NIBM-co-ST) were higher than those of poly(NIEM-co-ST). The tendency for the copoly-
mers agreed with that for poly(NIEM)and poly(NIBM) in our previous paper.
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Fig. 1. UVspectra of NIBM(—) and poly(NIBM-co-
ST) (----) in 1,2-dichloroethane.
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Table 1. Compositions of NIEM(1)-ST(2) and NIBM
(1)-ST(2) Copolymers

Monomer  Composition of
onver-
Copolymer feed copolymer* .
sion
code (mole %) (mole %) (%)

(M] [M:] [m] [m]
NIEM-ST-1-1 100  90.0 19.0 81.0 43
NIEM-ST-1-2 300 700 37.7 623 4.8
NIEM-ST-1-3 500 50.0 49.1 50.9 5.6
NIEM-ST-1-4 600 400 537 463 53
NIBM-ST-1-1 100 900 190 810 5.8
NIBM-ST-1-2 200 80.0 28.7 71.3 6.5
NIBM-ST-1-3 500 500 484 51.6 6.7
NIBM-ST-14 600 400 525 475 5.9

“Determined from the molar extinction coefficient and the absor-
bance.
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Fig. 2. Copolymer composition curves for the copoly-
mers : poly(NIEM-co-ST) () : poly(NIBM-co-ST)
(@).
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Table 2. Compositions of NIEM(1)-ST(2) and NIBM
(1)-ST(2) Copolymers

Monomer Composition of

Conver-
Copolymer feed copolymer® sion
code (mole %) (mole %) (%)

IM] [M] [m] [m;]
NIEM-ST-2-1 50 950 83 917 43
NIEM-ST-2-2 100 900 122 878 46
NIEM-ST-2-3 200 800 243 757 46
NIBM-ST-2-1 50 950 81 919 50
NIBM-ST-22 100 900 152 848 64
NIBM-ST-2-3 200 800 267 733 50

a Determined from the molar extinction coefficient and the absor-
bance.
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Table 3. The Parameters Required to Construct the Plot of Kelen-Tudos Method

Monomer copolymer

[M,] (mi] ) )
NIEM-ST-1-1 0.1000 0.1944 0.1111 0.2413 0.0510 —0.3494 0.1395  —0.9557
NIEM-ST-1-2 0.3000 0.3770 0.4286 0.6051 0.3036 —0.2798 0.4911 —0.4526
NIEM-ST-1-3 0.5000 0.4907 1.0000 0.9635 1.0379 —0.0379 0.7646 - 0.0280
NIEM-ST-1-4 0.6000 0.5369 1.5000 1.1594 1.9407 0.2062  0.8605 0.0914
NIBM-ST-1-1 0.1000 0.1862 0.1111 0.2288 0.0538 03746 0.1397 -0.9730
NIBM-ST-1-2 0.2000 0.2866 0.2500 0.4017 0.1556 - 0.3724 0.3196 -0.9730
NIBM-ST-1-3 0.5000 0.4840 1.0000 0.9380 1.0661 --0.0661 0.7630 —0.0473
NIBM-ST-1-4 0.6000 0.5247 1.5000 1.1036 2.0382 0.1412 0.8602 0.0596
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Table 4. Reactivity Ratio for the Copolvmerizations” of
Naphthal-imidoalkylmethacrylates(1) with Styrene(2)
and Q-e Values of the Monomers(1)

Copolymerization Reactivity ratio  Q-e values
ratio \r] o T iQ:W \Qz
NIEM-ST 0.28 0.36 0.84 0.72
NIBM-SR 0.29 0.40 0.78 0.67

* Radically copolymerized in dimethyvlformamide at 60C.
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Fig. 4. Fluorescence spectrum of NIEM-ST-2-3 in 1,2-
dichloroethane at room temperature on excitation at
350 nm.
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