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One pot synthesis of 2,2-dichloro-1,
1-bis(4-dialkylaminophenyl)ethylenes by
Friedel-Crafts acylation’

Nirup B. Mandal*, Sukdeb Banerjee and Niranjan P. Sahu
Indian Institute of Chemical Biology, 4 Raja SC Mullick Road, Jadavpur, Calcutta 700 032, India

A simple method is described for the preparation of 2,2-dichloro-1,1-bis(4-dialkylaminophenyl)ethylenes from
dialkyl anilines by Friedel-Crafts reaction using AICI; as Lewis acid and dichloroacetyl chloride as acylating agent.

The Friedel-Crafts reaction has been studied extensively for
long time for the preparation of a broad spectrum of com-
pounds by alkylation, acylation, cyclisation and other reac-
tions. The reported preparative methods involved the use c
stoichiometric amounts of the substrates, reactants and cat
lysts. Though excess reagents have been used by various wol
ers? both for the alkylation and acylation of aromatic
compounds, we first report&dthe formation of bi- or polynu-
clear compounds using excess amounts of arenes as substre
and higher temperatures in some specific cases. Similar resul
have also been reported by Rolfeftst al The formation of
these uncommon products depends on the nucleophilicity ¢
the substrates and electrophilicity of the acyl carbonyl group:s
of the initially formed acylated products. In continuation of our
work on the Friedel-Crafts reactiohs?®9an attempt has
been made to develop a convenient and suitable method for tt
preparation of substituted amino derivatives of binuclear com:
pounds of potential therapeutic interest employing Friedel-
Crafts acylation. For this purpose, three substrates have be N(CH,
selected,viz. acetanilide, N,N-dimethylaniline and N,N-

diethylaniline. Dichloroacetyl chloride and anhydrous AICI
were used as acylating agent and catalyst respectivel)
Acetanilide either in unimolar or higher proportions furnished
only the normal 4-acylated product in refluxing carbon disul-
phide. However, when dimethyl- and diethylaniline were used
in bimolar or higher molar proportions in the absence of sol-
vent at the same temperature, they afforded 2,2-dichloro-1, 1
bis  (4-dimethylaminophenyl)  ethylene (1) and @
2,2-dichloro-1,1-bis (4- diethylaminophenyl) ethylef2)
respectively. Both the compounds were characterised fron
their spectroscopic and elemental analysis. The assignment
13C NMR signals is in accordance with the proposed struc-
tures. The mechanism of formation of binuclear compounds
has been rationalised in Scheme 1ifdExclusive acylation at 5 g5 M respectively with TMS as internal standard. All reactions
the para position to —N (CH) , group led to the formation of  were performed under nitrogen. Column chromatography was per-
the acylated produc8. The formation of intermediate was formed using silica gel (Merck).

ascertained by its isolation from the reaction product after an General procedureTwo or higher molar proportion of the sub-

interval of 2 hours (monitored by TLC) and also by using it asStrates, 1.5-2 molar proportion of anhydrous Alid one molar pro-
a substrate to yield. portion of dichloroacetyl chloride were usedef To the mixture of the

. . . . . substrate and the catalyst (0—10°C) dichloroacetyl chloride was added
The difference in behaviour towards the formation of binu- 4,65 wise with constant stirring for a period of 1 hour. As both the
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Scheme 1

clear compounds can be ascribed to the unequal nucleophiligubstrates were liquids no other solvent was used in the reaction. After
ity of the arenes. The dialkylamino group is highly activating complete addition of the acylating agent the reaction mixture was

whereas the -NHCOCH S less so, and therefore acetanilide
cannot act as a substrate for acylatior8by

Experimental

All m.p.s are uncorrected. El mass spectra were recorded on a JEO

AX-500 mass spectrometéH and'3C NMR spectra were recorded

in CDCl; on a JEOL-FX-100 spectrometer operating at 99.6 and?1r

* To receive any correspondence. E-mail: nirup@iicb.res.in

heated at 70-80°C for 5 hours cooled to room temperature (25°C),

poured into crushed ice and extracted with ethyl acetate, washed with

water, dried over anhydrous sodium sulphate and solvent was removed

under reduced pressure to furnish the binuclear compounds.
2,2-Dichloro-1,1-bis (4- dimethylaminophenyl) ethyle(i®:

Compoundl was crystallised from methanol as pale yellow crystals

(yield 47%), m.p. 142°C:H NMR: 8 2.96 (s, 12H, N€l.), 6.66 (d,J

Hz, 4 H C-3,5'-H), 7.18 (d,J 8 Hz, 4 H, C-2, 6'-H); 1°C NMR: 8

0.2 q (CH), 111.8 d (C-3 5), 114.9 s (C-2), 127.8 (C31 130.4 d

(C-2,6),140.6 s (C-1), 149.7 s (CYam/z(%) 336 (M+2, 65), 334

(M*, 100), 300 (8), 264 (48), 204 (5), 176 (7) and 167 (22). (Found:

T This is a Short Paper, there is therefore no corresponding material ifr, 64.60; H, 6.0; N, 8.32. GH,N,Cl, requires C, 64.48; H, 6.01; N,
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8.36%).



2,2-Dichloro-1,1-bis (4- diethylaminophenyl) ethyle@g It was

crystallised from ethyl acetate as light yellow crystals (yield 52%),

m.p. 140°CIH NMR: ' 1.16 (t,J 6 Hz, 12H, NCHCH,), 3.36 (q.J
6 Hz, 8H, NGH,CH,), 6.62 (d,J 8 Hz, 4H, C-3-H,C-5-H), 7.16 (d,
38 Hz, 4H, C-2-H, C-6-H); 1%C NMR: 12.65 g (CH), 22.18 t (CH),
1105 (d, C-3 5), 112.8 s (C-2), 126.8 s (C)1130.9 d (C-2 6),
140.7 s (C-1) and 147.1 s (C4 MS, m/z(%) 392 (M+2, 65), 390

2

3

4

(M*, 100), 375 (90), 345 (6), 331 (25), 246 (5) and 180 (30). (Found: 5

C, 67.45; H, 7.20; N, 7.3. GH,N,Cl, requires C, 67.51; H, 7.21; N,
7.16%).

4-Acetaminoe>-w-dichloroacetophenone was crystallised from
menthol, m.p. 164°C (I#2m.p. 161-162°C).

Received 4 August 2000; accepted 21 September 2000
Paper 00/456

References

1 G.A. Olah, inFriedel-Crafts and Related Reactiomhsterscience,
New York, 1963-1965, vols 1-4.

6

7

8 S.B. Mahato, N.B. Mandal,

J. CHEM. RESEARCH (S), 2000 511

G.A. Olah, Ed., Friedel-Crafts ChemistryWiley, New York,
1973.

S.B. Mahato, N.B. Mandal, A.K. Pal and S.K. Moitda,Org.
Chem.,1984,49, 718.

S.B. Mahato, N.B. Mandal, A.K. Pal and S.K. Moitra,
Tetrahedron,1987,43, 4439.

S.B. Mahato, N.B. Mandal, A.K. Pal, S.K. Moitra, C. Lehmann
and P. Luger,J. Org. Chem.1988,53, 5554.

R.M. Roberts, A.M. El-Khawaga and S.J. Roengsumta@rg.
Chem.,1984,49, 3180.

A.M. El-Khawaga and R.M. Roberts]. Org. Chem.1984,49,
3832.

S. Chattopadhyay, G. Nandi, P.
Luger and M. WeberTetrahedron,1994,50, 10803.

9 S.B. Mahato, N.B. Mandal, S. Chattopadhyay, P. Luger and M.

Weber, Tetrahedron1995,51, 12667.

10 T. Chakrabortty, G. Poddar, S.K. Desmukh and N.N. Chakravarti,

Ind. J. Chem. Se®; 1977,15, 284.



