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Synthesis and Properties of Quaternary Ammonium Salts of

Substituted a-Phenylcinnamonitriles

James T. Stewart* and Myungsoo Kim

Department of Medicinal Chemistry, College of Pharmacy, The University of Georgla, Athens, Georgla 30602

Quaternary ammonium salts of substituted
a-phenylcinnamonitriles were synthesized via
base-catalyzed condensations of substituted
phenylacetonitrlies and aldehydes, followed by alkylation
of the amino moleties with dimethyl sulfate or methyl
trifluoromethanesulfonate. A summary of the physical
properties of the new quaternary ammonium saits is
presented.

Interest in this laboratory in the use of quaternary ammonium
salts of substituted a-phenylcinnamonltriles as potential ana-
lytical reagents resulted in the synthesis of some model com-
pounds (Table I). A literature search revealed that little, if any,
information was avallable concerning the synthesis and physical
properties of these substances.

The compounds were synthesized via base-catalyzed con-
densations of substituted phenylacetonitriles and aldehydes (7,
2) followed by alkylation of the amino substituents as shown
by the reaction sequences A, B, and C (Scheme I). In se-
quence D, the p-methyl-substituted phenylcinnamonitrile (I) was
brominated to compound II followed by conversion to the
tertiary amine compound III prior to alkylation of the amino
moiety (3, 4). The alkylation reactions involved the use of
either dimethyl sulfate or methyl trifluoromethanesulfonate. The
use of the latter substance as an alkylating reagent for tertlary
amines was especially attractive because it results in a near-
quantitative yield of quaternary salts at room temperature
conditions (5). The quaternary salts synthesized in this paper
crystallized readily from ethanol or ethanol-water mixtures.

Table II presents a summary of the physical properties of
the quaternary salts. There was special interest in the
fluorescence of these compounds since previous experience
with other types of a-phenylcinnamonitriles had shown that such
substances possessed good fluorescent intensity in the solid
state and in solution (6, 7). Fluorescent measurements were
performed by visual examination of the dry powders using iong
wavelength uitraviolet light (Ultra-violet Products, Inc., San
Gabriel, CA) and by determination of the excitation and emission
maxima of the compounds in ethanol solution. All except
compounds 4 and 8 possessed varied fluorescent intensities in
the solid state. Comparison of the fluorescent intensity of the
compounds in solution to quinine sulfate via the quinine refer-
ence unit (QRU) was performed (8). It was concluded that
compounds 1-8 possessed very weak fluorescence in solution
compared to quinine sulfate. Compounds 7, 8, and 10 were
the most fluorescent of the quaternary salts synthesized in that
they showed QRU values of 1, 1.8, and 2.2, respectively.
Compound 9 possessed only moderate fluorescence intensity
in solution. Visual examinaion of solution fluorescence also
indicated that the compounds displayed more intense fluores-
cence in ethanol than water.

Experimental Section

Melting points were determined in open capillary tubes with
a Thomas-Hoover apparatus; they are uncorrected. UV spectra
were determined in 95% ethanol with a Beckman Du-7 spec-
trophotometer. IR spectra were recorded as KBr disks on a
Perkin-Eimer Model 684 spectrophotometer. Fluorescence
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spectra were determined in 95% ethanol with a Perkin-Eimer
MPF-4 spectrophotofiuorometer equipped with a corrected
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Table I. Quaternary Ammonium Salts of Substituted
a-Phenylcinnamonitriles®

R,
t R4
' + CoH
Rs C=C—@—OCH2CH2N< 2
| | ~CaHs
R3 Rs CHs

compd R, R, R, R, R; mp, °C
1 OCH, OCH; OCH; CN H 191-193
2 H OCH; OCH; CN H 171-174
3 H OCH, H CN H  190.5-192
4 H H H CN H 188.5-192
5 OCH, OCH, OCH, H CN 189-191
6 H OCH, OCH, H CN  204-205
Ry CN
L CH
R - NP
2—@—c ¢ Ra f\‘l\c ; CF3S03
R CHa
compd R, R, R, R, mp, °C
7 OCH, OCH; OCH, 191-194
8 H OCH, OCH, 172-173
9 H OCH, 9225-298
10 H OCH, OCH, CH, 197-1985

“No attempt was made to optimize yields of intermediates or
final products. All of the compounds were analyzed for C, H, N
content and were found to be within calculated percentages
+0.4%.

spectra accessory. Proton NMR spectra were obtained in
Me,S0-dg with a Jeol FX-90Q spectrometer. Microanalyses
were performed by Atlantic Microlab, Inc., Atlanta, GA.

Preparation of Intermediate Tertlary Amines. Reaction
Sequence A, B, and C. To a solution of 0.02 mol of the
appropriate phenylacetonitrile and 0.02 mol of the substituted
benzaldehyde in 50 mL of absolute ethanol stirred at 50 °C, 5
mL of a 50% aqueous potassium hydroxide solution was added
slowly. The mixture was then heated for an additional 5 min
at 50 °C and cooled to room temperature, and the precipitate
was filtered and dried. Compounds were recrystallized from
ethanol-water mixtures.

Reactlon Sequence D. 2-(3,4-Dimethoxyphenyl)-3-(p-
methylphenyl )acrylonitrile (I) was prepared by the same
method indicated above for sequences A, B, and C.

2-(3,4-Dimethoxyphenyl )-3 -(p -bromomethylphenyl! )-
acrylonttrile (1I'). 0.02 mol of compound I, 0.02 mol of N-
bromosuccinimide, and a catalytic amount (20 mg) of benzoyi
peroxide were dissolved in 100 mL of carbon tetrachloride and
refluxed for 1.5 h with stirring at 100 °C. The mixture was
cooled to room temperature and the succinimide was filtered
off. The solvent was evaporated to dryness on a rotary
evaporator and the residue was collected and dried. The
compound was recrystallized from absolute methanol.

2-(3,4-Dimethoxyphenyl )-3 -((p -(dimethylamino )-
methyl)phenyl )acryloniirite (111 ). A round-bottom flask fitted

Table II. Summary of Physical Properties of Quaternary Ammonium Salts of o-Phenylcinnamonitriles

fluorescence
solution®
compd UV (EtOH) Mgy nm IR v, , cm™ NMR & solid® ex em rel fluor QRU®
1 344 (25600)¢ 2205 (CN) 3.87 (6 H, s, m-OCHj,) e 398 459 2.43 x 10
214 (36 700) 1605 (arom) 3.71 (3 H, s, p-OCHj3)
1513 (arom) 3.07 (3 H, s N*-CHj,)
1250 (OCHj,) 1.28 (6 H, t, -CH,)
2 351 (23500) 2205 (CN) 3.86 (3 H, s, m-OCHjy) blue 403 450 3.71 x 10
209 (30700) 1605 (arom) 3.81 (3 H, s, p-OCH,;)
1520 (arom) 3.08 (3 H, s, N*-CH;)
1250 (OCH,) 1.29 (6 H, t, -CHj,)
3 343 (29 500) 2210 (CN) 3.82 (3H,s, p—OCHa) white 395 430 1.57 X 10
220 (24 000) 1609 (arom) 3.08 (3 H, s, N*-CH,)
206 (18000) 1518 (arom) 1.28 (6 H, t, -CH;)
1250 (OCHj,)
4 332 (27 500) 2205 (CN) 3.08 (3 H, s, N*-CHj;) e 390 440 0.50 x 107
222 (21600) 760 (mono-Ar) 1.29 (6 H, t, -CH,)
695 (sub Ar)
5 348 (28500) 2205 (CN) 3.84 (6 H, s, m-OCHj,) blue 396 432 1.29 x 10
217 (28 700) 1603 (arom) 3.75 (3 H, s, p -OCH,;)
1512 (arom) 3.08 (3 H, s, —CHa)
1250 (OCH,3) 1.29 (6 H, t, -CH;)
6 355 (27 300) 2205 (CN) 3.84 (3 H, s, m-OCHj,) e 402 430 0.79 x 10™*
220 (26 400) 1610 (arom) 3.82 (3 H, s, p-OCHjy)
207 (23 400) 1520 (arom) 3.08 (3 H, s, N*-CHj;)
1275 (OCH,) 1.29 (6 H, t, -CHy)
7 340 (17 500) 2210 (CN) 3.88 (6 H, s, m-OCHj;) blue 351 500 1.04
260 (12600) 1590 (arom) 3.73 (3 H, s, p-OCHj)
205 (45400) 1515 (arom) 3.66 (9 H, s, N*-(CH,)3)
1260 (OCH,)
8 353 (16 700) 2210 (CN) 3.87 (3 H, s, m-OCHj,) vellow 355 496 1.82
268 (11 300) 1595 (arom) 3.83 (3H, s, p-OCHjy)
207 (22600) 1525 (arom) 3.66 (9 H, s, N*—(CHj3)3)
1270 (OCH,3)
9 341 (20800) 2210 (CN) 3.84 (3 H, s, p-OCH,) pale purple 350 430 0.31
246 (11800) 1610 (arom) 3.64 (9 H, s, N*-(CH,))
206 (16 200) 1515 (arom)
1255 (OCH,)
10 353 (20500) 2210 (CN) 4.58 (2 H, s, Ar—-CH,~N) green 357 476 2.15

273 (12300)
208 (24 200)

1600 (arom)
1520 (arom)
1265 (OCHj;)

3.87 (3 H, s, m-OCHj)
3.83 (3 H, s, p-OCHj)
3.07(9H,s,

N*-(CH,)3)
% Ascertained by visual observation of dry powder when exposed to UV light from a long-wavelength UV lamp.

] bMeasurements were
recorded on a Perkin-Elmer MPF-4 spectrophotofluorometer using ethanol as solvent. °Quinine reference unit, see ref 8. ¢Molar absorp-
tivity. ¢Denotes that no fluorescence was visually observed in the solid state.
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with a stirrer and a drying tube was immersed in an ice bath
and a solution of 0.03 mol of anhydrous dimethylamine in 100
mL of dry benzene was added. Then 0.01 mol of compound
11 was added very siowly to the vigorously stired solution in the
flask. The mixture was then stirred at room temperature ov-
ernight. Water (150 mL) was added, the layers were separated,
and the aqueous phase was extracted with two 100-mL por-
tions of diethyl ether. The ether extracts were washed with
saturated sodium chloride solution and dried over anhydrous
magnesium sulfate. The solvent was evaporated on a rotary
evaporator and an oily liquid was collected but not purified.

Preparation of Quaternary Ammonlum Salfs. Compounds
1-6. A solution of 0.01 mof of the tertiary amine, 0.03 mol of
dimethyl sulfate, and § g of potassium carbonate in 60 mL of
acetone was refluxed for 2 h. The hot mixture was filtered and
the filtrate evaporated to dryness on a rotary evaporator. The
crude methosulfate salt was collected and redissolved in a
minimum amount of water. Solid potassium iodide was added
to the aqueous solution of the crude methosulfate salt followed
by stirring with a glass rod. The iodide salt was immediately
formed and filtered. The residue was dried and recrystallized
from ethanol-water mixtures.

Compounds 7-10. The tertiary amine (0.01 mol) was dis-
solved in a minimal amount of methylene chioride. Addltion of
0.01 mol of methy! trifluoromethanesulfonate to the stirred so-
lution of the amine formed the trifluoromethanesulfonate salt

immediately. The salt was filtered, dried, and recrystallized from
95% ethanol.

Registry No. 1, 108472-52-2; 1 (amine), 108472-66-8; 2, 108472-53-3;
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2-Aryl-4(3H)-quinazolinone-5-carboxylic Acids

Lyman R. Caswell* and Alice Huey-Mel Chao

Department of Chemistry, The Texas Woman's University, Denton, Texas 76204

Twelve 2-aryl-4(3H )-quinazolinone-5-carboxylic acids
have been prepared by the base-catalyzed rearrangement
of 3-(aroylamino)phthalimides. This rearrangement
reaction Is Inhibited by an ortho substituent on the aroyl

group.

Bogert and Jouard (7) in 1909 reported that 3-acetamido-
phthalimide (I, R = CH,, R’ = H) undergoes isomerization to
form 2-methyl-4(3H)-quinazolinone-5-carboxylic acid (II, R =
CH,, R' = H) when dissolved in hot, aqueous base and then
acidified. This reaction was rediscovered in 1961 by Arcoria
(2, 3), who showed (4, 5) that it is also applicable to cases
in which R is aryl and R’ is methyl or phenyl (Scheme I).

Recently we reported (6) the results of our studies of the
spectral properties of some 3-benzamidophthalimide (I, R =
aryl, R" = H). The isomerization of a few of these compounds
to 2-aryl-4(3H)-quinazolinone-5-carboxylic acids (II, R = aryl,
R’ = H) had been described by Arcoria, together with the ui-
traviolet absorption spectra of basic aqueous solutions of the
products (4, §). Acoria’'s work included no examples of cases
in which R possessed an ortho substituent. Since the neces-
sary starting materials were at hand, further studies of this
rearrangement reaction were possible.

Table I summarizes the results of these syntheses. The
products were white powders with high melting points and low
solubilities in all solvents except aqueous bases. The attempted
rearrangement of 3-benzamidophthalimdes with ortho substitu-
ents on the benzamide moiety yielded the expected product onty
in the case in which R was 2-methoxyphenyl, and then in only
34% yield. For the cases in which R was 2-nitrophenyl or
2-chlorophenyl, the original 3-benzamidophthalimide was re-
covered unchanged upon acldification of the reaction mixture.
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Table I. 2-Aryl-4(3H)-quinazolinone-5-carboxylic Acids
(II, R = H)

melting point, °C

compound II, yield,

R = % found reported®
phenyl 72 305-307 299
4-methoxyphenyl 21 308-311 310
2-methoxyphenyl 34 255-258
4-methylphenyl 85 308-309 310
3-methylphenyl 52 266-267 272-273
4-chlorophenyl 60 b >280°¢
3-chlorophenyl 89 329-330
4-fluorophenyl 51 340-341
3-fluorophenyl 67 315-316
3-nitrophenyl 71 335-336 334-335
3,5-dinitrophenyl 65 283-285
2-furyl 70 299-300

aReference 5. ?Sublimes >335 °C. ‘Reference 9.

In the case where R was 2-fluorophenyl an analytically pure
product could not be obtained. When R was 2-methylphenyl,
the final acidification failed to precipitate a product.
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