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SYNTHESIS OF 2-CYANO-3-DIMETHYLAMINO-
N-PHENYLACRYLAMIDES USING THE VILSMEIER REACTION

Submitied by S. Selvi and P. T. Perumal”

(12/05/00)
Organic Chemistry Division
Central Leather Research Institute, Adyar, Chennai - 600 020, INDIA
Fax No:91-044-491 1589; E-Mail:ptperumal @ hotmail.com

The Vilsmeier reaction involves the elecirophilic substitution of halomethyleniminium salts,
on suitable carbon nucleophiles such as electron-rich aromatic compounds,' alkene derivatives,” acti-
vated methyl or methylene compounds.” OQur group has been exploiting the Vilsmeier reaction as the
main route or one of the steps in the synthesis of heterocyclic and carbocyclic compounds.* During the
course of our work, we required 2-chloro-3-cyanoquinolines (4) for some fungicidal activity studies
related to leather. A search of the literature revealed that 2-cyano-3-(dimethylamino)-N-phenylacry-
lamides (2) are excellent precursors to cyanoquinolines.™® Such compounds have been prepared by the
action of Vilsmeier reagent or triethyl orthoformate on cyanoacetanilides (1). The first method
involving the reaction of cyanoacetanilide with DMF/POCI, at 90° for 5 h. gave a very low overall
yield (< 26%) of (2a) together with 12% yield of pyrimidine derivative (3) thus making this route
unattractive.” The second method reported by Adams and Adams® involves the reaction of a mixture
of triethyl orthoformate and DMF with cyanoacetanilides in the presence of catalytic amount of p-
toluenesulfonic acid at 120° for 20 h. In an effort to find milder conditions for this purpose, we carried
out the Vilsmeier reaction on cyanoacetanilides using DMF/POCI, at various temperatures as the
temperature plays a very important role in determining the nature of the products and yields. We
envisaged that better yields of cyanoacrylamides could be obtained by conducting the Vilsmeier reac-
tion on cyanoacetanilides at lower temperature rather than heating at 100°.
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2a)R=R,=Ry=Ry=H
2C)R=R;=CH3:R]=R3=H
2¢)R=R» =R3:H:R| :OCH;
28)R=R;=Ry=H:Ry=Cl 2h)R=R,=R;=H;R, =CI
2 R=R; =R3=H: Ra=NO» 2j)R=R| =R;=R3=H: R=COOH N
2k)R=R; =R;=H: R, =CI R = COOH 3

2b)R=R| =R;=H: Ry;=CHj
2dyR=C>Hs:R; =R, =R;=H
2f)R=R| = R}=H'. R3=OCHx

Various N-arylcyanoacetamides (1) required for this study were prepared by heating ethyl
cyanoacetate with substituted anilines for about 4-5 h. in oil bath at 100° and were then subjected to
Vilsmeier reaction at room temperature, 45° and 60°. Higher yields of cyanoacrylamides (2) were
obtained by stirring the reaction mixture at room temperature for 3-4 h, rather than at elevated temper-
ature. At 90° low yields (below 24%) resulted. This method does not require any drastic experimental
conditions and appears to be very simple compared to other methods.™ The results are summarized in
the Table.

EXPERIMENTAL SECTION

Mps are uncorrected. Infrared spectra were recorded as KBr pellets on a Nicolet Impact 400 spectrom-
eter. Nuclear magnetic resonance spectra were determined on a Brucker spectrometer, at 300 MHz
(PMR) and at 75 MHz ('*C NMR). Mass spectra were obtained on a Hewlett Packard 5890 Series II
with an HP 5971 A mass selective detector.

Table. Yields, mps, Analyses and NMR Spectral Data of 2a-k

Cmpd* Yield mp Analysis (Found) 'H NMR 13C NMR
(%) cC) C H N
2a 84 154- 6696 609 1952 7.87 (s, 1H), 7.64 (s, 162.96, 156.66,
156  (66.72) (6.01) (19.69) 1H),7.52(d,J=7.8 Hz, 137.99, 128.88,
2H),7.31 (t,J=7.6 Hz, 123.98, 120.06,
2H), 7.09(t, J = 7.3 Hz, 119.72,71.24,
[H), 3.36 (s, 3H}, 3.21 47.50, 3849
(s, 3H)
2b 90 174- 68.10 6.59 18.33 7.85 (s, 1H), 7.59 (s, 162.92, 156.63,
177  (68.32) (6.93) (18.01) [H), 7.39(d, /= 7.8 Hz, 13548, 133.64,
2H), 7.11 (d, J =7.8 Hz, 129.44, 120.15,
2H), 3.35 (s, 3H), 3.20 119.86, 71.29,
(s, 3H), 2.31 (s, 3H) 47.53, 38.53,
20.84
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Table. Continued...

Cmpd* Yield mp

(%) (C)
2¢ 82 139-
141

2d 60 101-
103

2e 87 150-
154

2f 82 168-
170

2 78 196
197

2h 75 166-
170

Analysis (Found)
¢c RN
69.11  7.04 1727

(69.17) (7.07) (17.23)

69.11  7.04 1727
(69.19) (7.14) (17.21)

63.66 6.16 17.13
(63.61) (6.20) (17.09)

63.66 6.16 17.13
(63.62) (6.18) (17.14)

5772 484 16.83
(57.64) (4.80) (16.72)

5772 484 16.83
(57.81) (4.82) (16.79)
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'H NMR

3C NMR

7.85 (s, 1H), 7.71 (s,
1H), 7.54 (s, 1H), 7.05
(d,J=7.6Hz, 1H), 6.86
(d,J=7.6Hz, 1H), 3.34
(s, 3H), 3.18 (s, 3H)

231 (s, 3H), 2.24 (s, 3H)

7.86 (s, 1H), 7.84 (s,
1H), 7.22 (t, J = 8.6 Hz,
1H), 7.19 (t, J = 6.0 Hz,
1H), 7.08 (d,J =7.1 Hz,
2H), 3.34 (s, 3H), 3.18
(s,3H)2.62(q, /=74
Hz, 2H), 1.87(t,J=74
Hz, 3H)

8.41 (s, 1H), 8.31 (d,
J =68 Hz, 1H),7.84
(s, 1H), 7.04-6.86 (m,
3H), 3.89 (s, 3H), 3.34
(s, 3H), 3.20 (s, 3H)

7.86 (s, 1H), 7.55 (s,
1H), 741 (d, J=8.6 Hz,
2H), 6.86 (d, /= 8.6 Hz,
2H), 3.78 (s, 3H), 3.36
(s, 3H), 3.21 (s, 3H)

7.83 (s, 1H), 7.60 (s,
1H), 7.44 (d, J=8.6 Hz,
2H), 7.14 (d, J = 8.6 Hz,
2H), 3.35 (s, 3H),

3.20 (s, 3H)

7.86 (s, 1H), 7.68 (s,
1H), 7.05-7.23 (m, 4H),
3.37 (s, 3H), 3.20 (s,3H)

162.79, 156.35,
136.32, 136.23,
129.86, 125.61,
125.55, 12291,
119.74,71.17,
58.42, 38.63,
21.02, 17.58

163.02, 156.49,
135.33, 134.71,
128.51, 126.54,
12491, 122.94,
119.81, 71.30,
4741, 38.49,
24.34,13.82

162.77, 156.49,
148.25, 128.06,
123.34, 120.92,
119.59, 119.48,
109.97, 71.96,
55.87, 47.51,
38.54

162.94, 156.51,
156.30, 131.04,
122.10, 119.82,
114.07,71.16,
55.42,47.45,
3848

163.00, 156.73,
136.63, 129.42,
128.91, 121.29,
119.62,71.14,
47.60, 38.57

163.08, 156.84,
139.19, 134.55,
129.84, 124.01,
120.17, 119.55,
117.98,71.08,
47.64, 38.59
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Table. Continued...

Crmpd® Yield mp Analysis (Found)
(%) °C) C H N

2 40 198- 5538 465 2153
200 (55.19) (4.54) (21.68)

2j 45 204- 6023 505 1621
206 (60.02) (5.14) (16.34)

2k 50 229- 5316 4.12 1431
230 (53.01) (4.23) (14.48)

a) All were isolated as yellow crystalline solid.

'H NMR

8.56 (s, 1H), 8.23 (s,
IH), 8.12 (d, J = 8.4 Hz,
2H, 7.81(d. J = 8.4 Hz,
2H), 3.30 (s, 3H), 3.18
(s, 3H)

11.57 (s, 1H), 8.57 (m,
2H), 7.76 (t, J = 7.5 Hz,
2H), 7.34-7.40 (m, 2H),
3.37(s,3H), 3.24
(s,3H)

11.65 (s, 1H), 8.05 (s,
{H), 7.74 (s, 1H), 7.67
(s, IH),7.55(d, J=9.0
Hz. 1H), 7.12(d, /=90
Hz, 1H), 3.23 (s, 3H),
3.11(s, 3H)

OPP1 BRIEFS

HC NMR

164.21, 157.02,
145.96. 124.77,
119.37, 118.72,
109.89, 71.34,
47.10, 38.17

161.32, 158.66,
155.39, 147.70,
136.76, 128.04,
125.99, 125.28,
117.35, 114.98,
69.92, 47.67,
38.60

160.12, 157.11,
154.89, 145.86.
136.0, 128.88,
126.65, 126.20,
116.65, 115.72,
68.93, 47.0,
38.25

Typical Experimental Procedure for Compounds 2a-h.- To a solution of an N-aryl cyanoacetamide
(0.005 mol) in 6 mL DMF and kept in ice cold condition was added 1.4 mi. of POCI3 (0.015 mol)

slowly with stirring. The reaction mixture was allowed to attain room temperature and stirred for 3-4

h. The residue was then poured into crushed ice, and neutralized with 10% sodium hydroxide. The

crude product obtained was collected, washed with water and dried. The compounds were purified by

recrystallization from an ethyl acetate and petroleum ether mixture.
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BORON TRIFLUORIDE MEDIATED, ONE-POT SYNTHESIS
OF 3-METHYL-1,2-DIHYDRONAPHTHALENES

Submitted by Rama R. Malladi and George W. Kabalka*

(11/06/00)
Departments of Chemistry and Radiology
The University of Tennessee, Knoxville, TN 37996-1600

During the course of an investigation involving the stereoselective synthesis of 1,3-diols by
reduction of §-hydroxyketones, a number of the prerequisite ketones were prepared via aldol conden-
sations.! We discovered an unprecedented boron trifluoride initiated cleavage during this study when
boron trifluoride was used as an aldol catalyst in non-ethereal solvents. The new cleavage reaction
resulted in the formation of (E)-arylalkenes and carboxylic acids.> It was then found that this new
boron trifluoride initiated Aldol-Grob reaction sequence could be carried out in a tandem fashion
starting from aromatic aldehydes and ketones (£g. /).**

o]

A
"~ R + RCOM ACHO  + (“\n- H
OH O R

Ar R' BF;

During the investigation of the new boron trifluoride catalyzed Aldol-Grob reaction, we
discovered a novel reaction involving the addition of the starting aromatic aldehydes to the product
styrenes in the presence of the acetic acid complex of boron trifluoride ® followed by a Friedel-Crafts
cycloalkylation (Eg. 2).°
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