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Amine exchange reactions between p-vinyl-f-dimethylaminopropiophenone and arylamine hydrochloride
provided six novel aromatic Mannich bases bearing a vinyl group which were otherwise hardly accessible. Thus,
by refluxing in ethanol-water (1: 1), p-vinyl-8-(p-anisidino)-, p-vinyl-f-(p-toluidino)-, p-vinyl-g-(p-hydroxyanilino)-,
p-vinyl-B-anilino-, p-vinyl-g-(p-carboxyanilino)-, and p-vinyl-g-(p-nitroanilino)-propiophenones were obtained in
62.0, 55.2, 24.5, 32.0, 47.3, and 29.19, yields, respectively. 'The Mannich bases thus synthesized underwent ready
radical polymerizations to afford the corresponding vinyl polymers, bearing aromatic Mannich base units as pen-
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dants.

Amine exchange reactions between aliphatic Mannich
bases and arylamines? are useful for the syntheses of
aromatic Mannich bases, since direct syntheses do not
usually provide satisfactory results.? In the course of
our studies of the amine exchange reactions between
various Mannich bases and arylamines, we have found
that p-vinyl-f-dimethylaminopropiophenone, a Mannich
base with a vinyl group, which possesses the potentiality
of a Michael acceptor, brings about amine exchange
reactions with arylamines smoothly, keeping the vinyl
group intact, thereby affording a novel group of aroma-
tic Mannich bases bearing a vinyl group, which is
otherwise hardly accessible.

p-Vinyl-f-dimethylaminopropiophenone  (3)  was
prepared by the dehydrobromination of p-(2-bromoeth-
yl)-g-dimethylaminopropiophenone hydrochloride (2),
which had itself been synthesized by Mannich-base
formation from p-(2-bromoethyl)acetophenone (1).%:4

The amine exchange reactions take place as follows:

CH2=CH—<—>—COCH2CJHZ-N(CH3)2 + ArNH,-HClI
3 4

— CHyCH-{ $-COCH,CH,NHAr
5
+ (CH,),NH-HCI

Polymerization

covmemeer H—< >—COCH CH,-NHAr
cH2

4a, 5a, 6a: Ar=‘b-CH3OCﬁH4
4b, 5b, 6b: Ar=p-CH,C,H,
4c, 5¢, 6¢c: Ar=p-HOGCgH,
4d, 5d, 6d: Ar=CzH;

4e, 5e, 6e: Ar=p-HOOCCH,
4f, 5f, 6f : Ar=p-O,N-CH,

The novel aromatic Mannich bases synthesized (5)
underwent radical polymerizations under conventional
conditions to afford the corresponding polymers (6).

Table 1 summarizes the results obtained in the amine
exchange reactions. It can be seen from this table that
electron-donating para substituents, such as methoxyl
and methyl groups in the starting arylamine hydro-
chlorides (4), provide higher yields than the electron-
withdrawing ones, such as the nitro group, in spite of
the prolonged reaction times assigned to the latter.

TasLe 1. EFFECT OF THE $-SUBSTITUENTS ON THE YIELDS
OF THE AROMATIC MANNICH BASES PRODUCED
IN THE AMINE EXCHANGE REACTIONS

Product  p-Substituent RCaCtlﬁn time Y;Zld
5a CH;0 2 62.0
5b CH, 2 55.2
3¢ OH 2 24.5(50.8)
5d H 2 32.0
Se COOH 10 47.3
5f NO, 25 29.1

a) Under nitrogen.

The fact that the yield for the electron-donating
hydroxyl group (5¢) was low indicates that the starting
arylamine (p-aminophenol) was very susceptible to air
oxidation, thereby affording considerable amounts of
oxidation products.

Craig and Moyle! proposed three mechanisms for the
amine exchange reactions of f-diethylaminopropio-
phenones: Sxl, Sx2, and the Michael addition to the
vinyl ketone produced. The step common to all three
mechanisms is the nucleophilic attack of the arylamines
produced from 4 by the hydrogen chloride exchange
with 3. Accordingly, it appears reasonable that more
nucleophilic arylamines bearing more electron-donating
para substituents promote the reaction.

Table 2 indicates the polymerization behavior of the
5 monomers. As expected, the 5a and 5b monomers,
with electron-donating para substituents, provide lower
values of [4] than do 5e and 5f, with electron-withdraw-
ing ones, presumably because of the enhanced radical

TaBLE 2. POLYMERIZATION BEHAVIOR OF
THE 5a—Ff MONOMERS

Monomer Con\i;rsion Appearance of polymer [1]dl®/g
0

5a 77 Light yellow powder 0.25
5b 80 Light yellow powder 0.30
5¢ 84 Light brown powder®  0.33
5d 83 Light yellow powder 0.33
5e 93 Light brown powder 0.65
5f 84 Yellow powder 0.41

a) Intrinsic viscosity at 25°C in a N,N-dimethylform-
amide solution. b) Insolubilized by air oxidation.
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trapping actions of the ArNH- portions in the former.

The synthetic procedure described here leads readily
to vinyl polymers with pendant aromatic Mannich base
units which are novel and which may be used for
various purposes, including the preparation of functional
polymers.

Experimental

The IR, H-NMR, and mass spectra were obtained with
Hitachi EPI-G spectrophotometer, a JNM-PMX 60 spectrom-
eter, and a Hitachi RMU-6 MG spectrometer, respectively,
under standard measurement conditions. The elemental
analyses were carried out using a Perkin-Elmer 240 instru-
ment.

p-Vinyl-p-dimethylaminopropiophenone (3). A 5.5-g (17
mmol) portion of 2 in 60 ml of methanol containing 2.4 g
(43 mmol) of potassium hydroxide was stirred at room tem-
perature for 24 h in the presence of a small amount of hydro-
quinone. To the resulting dark solution we then added 2.4 g
(43 mmol) of potassium hydroxide, after which stirring was
continued for 3 more h. The reaction mixture was then
poured into iced water and extracted with ether. The organic
layer was washed with water, dried over anhydrous sodium
sulfate, and evaporated in vacuo at 40 °C to leave a crude
product, which was recrystallized from petroleum ether to
afford colorless needles of mp 52—55 °C (lit,» 54.5—58.5 °C)
in a 46.4%, yield. The IR, NMR, and mass spectra as well as
the CHN analyses identified it as 3.

General Procedure for Amine Exchange Reactions. A mixture
of 8 mmol of 3, 9 mmol of an arylamine hydrochloride (4),
a small amount of hydroquinone, and 7 ml of water—ethanol
(1: 1) was refluxed for 2—25 h in an oil bath. The reaction
mixture, sometimes with the crystalline precipitates thus
produced, was cooled in a refrigerator overnight with or
without the addition of water to provide the crude product,
which was then purified by repeated recrystallizations.

p-Vinyl-B-(p-anisidino) propiophenone (5a). Recrystalliza-
tions of the crude product from ethanol provided lustrous,
pale yellow needles with a mp of 140—141 °C. Found: C,
76.72; H, 6.84; N, 5.01%. Calcd for C;;H,,NO,: C, 76.84;
H, 6.81; N, 4.98%,. IR(KBr): 1660 (C=0), 990, 930 (vinyl)
cm~l, NMR (CDCl): 6 3.2 (d, 2H, CH,), 3.5 (d, 2H, CH,),
3.8 (s, 3H, OCHy), 5.4 (d, 1H, vinyl), 5.8 (d, 1H, vinyl), 6.5—
8.0 (m, 9H, vinyl4+ ArH) ppm. Mass (m/e): 281 (M, 100).

p-Vinyl-f-(p-toluidino) propiophenone (5c). Lustrous,
pale yellow plates (mp 142—143 °C) were isolated from
ethanol. Found: C, 81.33; H, 7.33; N, 5.27%. Calcd for
CysH;yNO: C, 81.47; H, 7.22: N, 5.28%. IR(KBr): 1670
(C=0), 990, 910 (vinyl) cm~t. NMR (CDCl): ¢ 2.3 (s, 3H,
CH,), 3.2 (t, 2H, CH,), 3.6 (t, 2H, CH,), 5.35 (d, 1H, vinyl),
5.7 (d, 1H, vinyl), 6.5—8.0 (m, 9H, vinyl+ ArH) ppm. Mass
(mfe): 265 (M, 80), 120 (100).

p-Vinyl-p-(p-hydroxyanilino ) propiophenone  (5¢). A
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yellow, crystalline powder (mp 136—137 °C) was obtained
by recrystallization from ethanol. Found: C, 76.72; H, 6.58;
N, 4.73%. Caled for C;H,;NO,: C, 76.38; H, 6.41; N,
5.24%. IR(KBr): 3370 (OH), 1660 (C=0), 990, 920 (vinyl)
cm~l, NMR (DMSO-d;+CCly): 6 3.1—3.9 (m, 4H, 2CH,),
5.4 (d, 1H, vinyl), 5.8 (d, 1H, vinyl), 6.3—8.2 (m, 10H,
vinyl4-OH+ ArH) ppm. Mass (m/e) : 267 (M, 63), 131 (100).

p-Vinyl-B-anilinopropiophenone (5d). Recrystallizations
from ethanol afforded a lustrous, yellow, crystalline powder
(mp 111—113 °C). Found: C, 81.24; H, 6.76; N, 5.62%,.
Calcd for C,;H,;;NO: C, 81.24; H,6.82; N, 5.57%,. IR(KBr):
1660 (C=0), 990, 910 (vinyl) cm~t. NMR (CDCly): 6
3.4—3.9 (m, 4H, 2CH,), 5.6 (d, 1H, vinyl), 6.0 (d, 1H,
vinyl), 6.8—8.1 (m, 10H, vinyl4+ArH) ppm. Mass (m/e):
251 (M, 9), 18 (100).

p-Vinyl-B-(p-carboxyanilino) propiophenone (&e). Recrys-
tallizations from N,N-dimethylformamide-water afforded a
colorless, crystalline powder with a mp of 205—206 °C.
Found: C, 73.19; H, 5.95; N, 4.62%,. Calcd for C;;H;,NO,:
C, 73.20; H, 5.80; N, 4.72%. IR(KBr): 1660 (C=0), 985,
915 (vinyl) cm~t, NMR (DMSO-d;+CCl): 6 3.0—3.8
(m, 4H, 2CH,), 5.4 (d, 1H, vinyl), 5.9 (d, 1H, vinyl), 6.5—8.0
(m, 9H, vinyl4+ArH) ppm. Mass (m/e): 295 (M+, 20), 131
(100).

p-Vinyl-p-(p-nitroanilino) propiophenone (5f). A yellow
crystalline powder (mp 136—137°C) was isolated from
ethanol-water. Found: C, 68.99; H, 5.42; N, 9.329%,. Calcd
for C,gH,(NO;: C, 68.91; H, 5.44; N, 9.45%. IR(KBr):
1660 (C=0), 1300 (NO,), 990, 935 (vinyl) cm~t. NMR
(DMSO-d;+CDCly): 6 3.4 (d, 2H, CH,), 3.6 (d, 2H, CH,),
5.5 (d, 1H, vinyl), 5.9 (d, 1H, vinyl), 6.9—8.2 (m, 9H, vinyl+
ArH) ppm. Mass (m/e): 296 (M+, 100).

Polymerization of the 5a—¥F Monomers. A solution of 0.3 g
of a monomer, 0.003 g of «,«’-azobisisobutyronitrile, and 2 ml
of N, N-dimethylformamide in a deaerated Pyrex glass ampoule
was kept at 70 °C for 48 h. The resulting viscous solution
was poured into ethanol to precipitate the polymer. The
IR spectra of all the polymers thus synthesized indicated no
vinyl absorptions in the 900—930 cm~! region, only strong
CH, absorptions attributable to the polymer backbone at
1930 and 1860 cm™, together with characteristic absorptions
of the aromatic Mannich bases.
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