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NOVEL SYNTHESIS OF 2,4-DIPHENYLQUINOLINES
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Summary: 2,4-Diphenylgquinolines (3) were quantitatively prepared by heat-
ing of 3-aryl-4,6-diphenyl-2-oxo-1,3~diazabicyelol2,2,0lhex~5~enes (2},
which were obtained by photochemical electrocyclization of l-aryl-4,6-
diphenyl-2(1H)~pyrimidin-2-ones (1), in benzene at reflux temperature.

Because of their valuable chemotherapeutic properties, synthesis of gquino-

) We wish to report here

line derivatives has been investigated extensively.1
the novel synthesis of 2,4~diphenylquinolines (3} by thermal reaction of 3-aryle-
4,6~diphenyl-2~ox0~1,3~diazabicyclo{2,2,0]lhex-5-enes (2), which were obtained by
photochemical electrocyclization of l-aryl-4,6-diphenyl~2(1H) -pyrimidin-2~ones
{1). 1Irradiation of 1,4,6~triphenyl-2{lH)-pyrimidin-2Z-one {la) in benzene with

a high pressure mercury lamp through a Pyrex filter at room temperature for 15 h
gave 3,4 ,6-triphenyl~2-oxo-l,3-diazabiceyeclo{2,2,0lhex-5~ene (Za)zl, mp. 95-97°C;
uﬁgi 3060, 3030, 1780, 1620, 15%0, 1500, 770, and 695 cm’lg 6(CDC13) 6.89(s, 1H),
7.15~7.72{m, 13H), 8.12-8.28{(m, 2H), in 50% yield. The compcound thus obtained
was heated in benzene at reflux temperature for 1 h to give 2,4~diphenylquinoline
(3a), mp. 109-111°c (1it.>) 114°0); vEBZ
l; s(cpc1y) 7.35-7.65(m, 10B), 7.72-7.95(m, 2H), 8.14-8.39(m, 3W), in

3050, 1590, 1545, 1485, 1405, 770, and
705 cm
quantitative yield. 4,6-Diphenylquinoline (3a) was also cobtained by direct heat-
ing of the photolysate in benzene at reflux temperature without isolation of

(2a).4) The structure of (3a) was identified by direct comparison of its IR and

NMMR spectra with those of authentic material.s5

Similarly, 2,4-diphenyl-6-methy-
{(3b} and 2,4~diphenyl-6-methoxyquinoline (3c} were obtained by thermal reaction
of 3-p-tolyl-(2b) and 3-p-anisyl-4,6-diphenyl-2-oxo-1l,3~diazabicyclo[2,2,0]hex~
S5-ene {2¢), which were produced by photochemical electrocyclization of l-aryl-
4,6~diphenyl-2 (1H)-pyrimidin~2-ones {lb—~c). The structure of the products (3b-c)

was confirmed on the basis of TR and NMR spectra and elemental analyses.
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a; Ar=Ph a; Ar=Ph (50%) a; R=H (quant.)

b; Ar=p=-Tolyl b; Ar=p-Tolyl (50%) b; R=Me (gquant.)

c; Ar=p-Anisyl c; Ar=p-Anisyl (20%) c: R=MeO (quant.)

The reasonable mechanism for the formation of 2,4-diphenylgquinolines (3) by
thermal reaction of 3-aryl-4,6-~diphenyl-2-oxo-1,3-diazabicyclo[2,2,0]hex~-5~enes
(2) is proposed in Scheme 1, in which an unstable isocyanate intermediate, forme
initially by thermal cleavage of (2) in the direction of A, undergoes the Diels-
Alder type electrocyclization, accompanied with a subsequent loss of isocyanic
acid, te give the final quinoline {3). Although the isocyanate intermediate (4)
could not be trapped with alcohol when (2a) was refluxed in methanol, the form-
ation of isocyvanate intermediate (4) was supported by the fact that the IR
spectrum of the reaction mixture of (2) in benzene showed an absorption at ca

2250 cm 1 due to isogyanate group.
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