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Photochemical Reactions of Some Chalcones—Part I
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In the present work, the author reports the photochemical reactions of
chalcone in alkaline medium.

INTRODUCTION

The photochemical reactions of chalcones are well studied!™”. All these
reactions have been carried out in neutral medium. Here we report the photochemi-
cal reaction of chalcones in alkaline medium. Chalcone, 4-chlorochalcone and

4’-hydroxychalcone were synthesized by the standard method®. These were then
irradiated by light separately in alkaline medium. Ir-radiation in alkaline medium
gave chalcone dimer II.
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The following mechanism is proposed for dimerization:
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The structure of the dimer has been confirmed by spectral and elemental
analysis. However it is difficult to say whether it is a symmetrical dimer (II) or
an usymmetrical dimer (1II).

The hydrogen atom at a-carbon is acidic in nature; therefore this should be
eliminated under the influence of NaOH rather than that of 3-carbon.

The IR spectrum of the product (II) shows carbonyl absorption at 1640 em™!
(same as that of chalcone). UV shows Ay, at 320 nm and 240 nm. The R value
is about 0.2. The mass spectrum gives molecular ion peak at m/e 414 which
corresponds to the molecular weight of the dimer. This is a new type of chalcone
dimer; the earlier reported dimers have cyclobutane structures” % %, However,

an analogous dimer IV has been reported by Stobbe and Hensel®.

XCgHy—-CH,—CH—COC4Hs
X CgHy—CH,—CH—COC4Hs
v

X =H, OMe or Cl.

EXPERIMENTAL

Preparation of ¢halcones

The chalcanes are prepared by the Claisen-Schmidt condensation of the
corresponding benzaldehvdes and acetophenones in an alkaline alcoholic solution.

Photochemical reactions of chalcones:

(i) Reaction of chalcone: The chalcone (1 gm) was taken in a beaker and
dissolved in dried and distilled alcohol (25 ml). The solution was made alkaline
by adding 1 ml of 10% NaOH solution. The solution was then put on a magnetic
stirrer and irradiated by a 100 W tungsten lamp. The tempcrature of the solution
was-maintained by constant water circulation. The progress of the reaction was
examined by the TLC of the reaction mixture in benzene after every hour. The
reaction was complete in 14 hrs. The solution was then neutralized with HCI and
the solid obtained was filtered, washed with water, dried and recrystallized from
alcohol. M.pt. 92°C, yield ca. 0.6 g.

Results of elemental analysis: Found: C, 86.65%; H, 5.60%. C3H,0, requires
C, 86.95%; H, 5.31%.

(if) Reaction of 4-chlorochalcone: The reaction was carried out in the same
manner as in the previous experiment. The reaction completed in 8 hrs. The
product obtained was recrystallized from alcohol. M.pt. 120°C, yield ca. 0.75 g.

Results of elemental analysis: Found: C, 74.15% H, 4.24% Cl, 14.96%.
C39H,00,Cl, requires C, 74.53%; H, 4.14%; Cl, 14.70%.
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(iii) Reaction of 4-hydroxychalcone: The reaction was performed in the
same way as in the previous experiment. The reaction completed in 12 hrs. The
product obtained was recrystallized from alcohol. M.pt. 178°C, yield ca. 0.70 g.

Results of elemental analysis: Found: C, 80.61%; H, 4.85%. C3yH2,0,4

requires C, 80.71%; H, 4.93%.

REFERENCES

FD.R. Voisleadt, G.J.H. Rall and D.G. Roux, Tetrahedron Letters, 12, 1001 (1973).
Leonard, Tetrahedron Letters, 25, 2367 (1969).

E.M.F. Abdel-Meigld, A.K. Bose, A.F. Elkarschef, A.S. Elsayed, K.E. Mokhtar and S.P.
Sharma, Indian J. Chem., 13, 482 (1975).

M.R. Parthasarthy and D.K. Sharma, Indian J. Chem., 12, 1009 (1974).

G. Mantanto and S. Caccamise, J. Org. Chem., 38, 710 (1973).

H. Stobbe and A. Hansel, Chem. Ber., 59B, 2254 (1926).

H. Wynberg, M.B. Grone and R.M. Kellogg, J. Org. Chem., 36, 2828 (1970).

J.B. Harborne, T.J. Mobry and H. Mabry, The Flavanoids, Chapman & Hall Ltd. (1975).

W

® =3

(Received: 14 January 1992; Aceepted: 15 October 1992) AJC-502

Vol. 5, No. 3 (1993)



