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Copolymerizations of p- and m-substituted
phenyl vinyl ketones with styrene

Kazuaki YokoTa  Tuguaki Suzuxl  Syunji NakKAzAWA
Kyoshi NAKAMURA  Yoshiyuki TAKADA

Abstract

The copolymerizations of substituted phenyl vinyl ketones (M;) having p-CH;O, p-CHs,
H, p-F, p-Cl, p-CH,CO, m-Cl, m-CH;, m-CN substituents with styrene (M;) were studied.
From the results obtained the monomer reactivity ratios and the Q,, ¢ values were
determined. The relative reactivities of the substitued phenyl vinyl ketones toward the
styryl radical were plotted against the Hammett o constants of the substituents and
concave curves were obtained. But in this case a linear relation was obtained in the
region corresponding to the electron acceptor substituents in the p-substituted ones. The
effects of the substituents on the reactivities differed with these polarities. In addition
the ultraviolet absorption bands of the monomers and the dependence of log 7, on the
¢ constants were estimated. From these results it may be concluded that tlie effects of
the electron donor and acceptor substituents contribute respectively to the resonance and
the polar structure in the transition state.
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Table 1. p-Substituted g-Chloropropio-
phenones by Method of (a).

Substituent M.P. Yield, %
CH;0 62~63° 90
CH, 76~77° 90
H 50~51° 85
F 48 ~50° 80
Cl 52~53° 80
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Table 2. p-Substituted Phenyl Vinyl Ketones
by Method of (a).

Substituent B.P./mm M.P. ny Yield, %
Pp-CH3O 92~96°/2 28~30° 1.5804 65
p-CH, 64~ 67°/2 — 1.5589 75
H 56~58/2 — 15588 70
P-F 68°/2 - 88
p-Cl 78~81%2 — 15770 70
H-CH3CO — 45~47° — 75
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Table 3. Substituted Phenyl Vinyl Ketones
by Method of (b).

Mannich’s salt Phenyl Vinyl Ketone
Substituent
MP. BP/mm | M.P. j Yield, %
Pp-CN 170° — l 58 ~59° 45~58
m-CHs, 153 ~154° 96°/4 60~ 66
m-Cl 187~188° 83°/2 55~58
m-CN 182~184° 49~50° 52~55
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Table 4. Absorption Bands and Molecular Extinction
Coefficients of Polyphenyl Vinyl Ketones and
Polystyrene for Analysis®.

Substituent on PVK 2 (mp) POI\_PLI,{_ P,“l‘h St
»-CH,0 2735 13,300 50
p-CH, 255 13,200 220
H 255 11,000 220
p-F 249 10,600 150
p-Cl 245 14,100 95
p-CH,RCO 260 ! 16,400 220
P-CN** 255 15,500 220
m-CHj 250 9,150 155
m-Cl 245 8,710 95

m-CIN#* i 240 8,090 50

*  Solvent, dioxane.

s

Solvent, dioxane-acetonitrile (1:1).
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Table 5. Copolymerization Parameters for Copolymerizations of
Substituted Phenyl Vinyl Ketones (M)) with Styrene (M,).

Substituent n o 1 21
P»-CH;0 1.15 0.14 2.47 0.53
p-CHj 0.57 0.17 1.95 0.75
H 0.41 0.19 1.47 0.80
(H* (1.10) (0.107) (2.90) (0.66)
p-F 0.47 0.18 1.61 0.78
»-Cl 0.47 0.10 2.48 0.95
p-CH3CO 0.52 0.084 2.89 0.97
p-CN 0.54 0.079 3.05 0.98
m-CHjy 0.89 0.17 1.93 0.57
m-Cl 0.25 0.14 1.65 1.03
m-CN 0.51 0.036 5.61 1.20

i

* Values in parentheses are literature values!®.
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Fig. 1. Fineman-Ross plots for the copolymerization of
p- and m-substituted phenyl vinyl ketones (M)
with styrene (M)
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Fig. 2. Copolymer composition curves for p- and m-substituted
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Fig. 3. Plots of log reu/rax on ¢ constants of substituents in p- and
m-substituted phenyl vinyl ketones: (0) p-PVK. (@) m-PVK.
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Table 6. Ultraviolet Absorption Maxima of Substituted
Phenyl Vinyl Ketones®™.

K Band ‘ B Band
Substituent - ‘ - i
Jmax (mpe) f B ‘ Jmax  (mp) g B

p-CH30 298.5 14,400 2275 12,400
p-CHj 270 12,200 219.5 10,600
H 256 11,100 205 11,400
Pp-F 258 10,300 214.5 10,900
P»-Cl 265.5 14,400 218 11,300
»-CH,CO 265 19,600 204 12,700
p»-CN 256.5 19,400 205 13,400
m-CH, 261 10,000 208 15,100
712-Cl 250 10,300 213 18,800
m-CN 240 12,700 2195 29,400

*  Solvent, ethanol.
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Fig. 4. Plots of Zmax with ¢ constants of substituents
in p- and m-substituted phenyl vinyl ketones:
(©) p-PVK, (®) m-PVK.
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