HETERQCYCLES, Vol. 3, No.

PHOTOCHEMICAL REACTIONS OF 3-N,N-DIETHYLAMINO-CYCLOBUT-
2=-EN-1-0NES

. %
Takehiko Nishie, Hiromu Aoyama, and Yoshimoril Omote

Pepartment of Chemlstry, The University of Tsukuba,

Sakura-mura, Ibaraki-ken, 300-31, Japan

Irrg@iation_gf 3-N,N-diethylamino-li=phenyl-cyclo-
but-2-en=i~one (f?Iin methanol afforded two kinds of
B-keto esters IIT and IV. While irradiation of 2,4-
diphenyl-3-N,N~-diethylamino-cyclobut-2-en-l-one (II)

in benzene gave a furan derivative V.
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Previously, we ?é%orted that acycllec B-aminovinyl ketones
gave pyrrole derivatives via §-hydrogen abstraction by an excit-
ed carbonyl on irradiationla However, photoreactions of cyclile
B=aminovinyl ketoné@ have fééieved little at‘cention2° Also two
types of the phdtorééé%ion of four-membered ketones to give the
ring-expansion via oxacérbene intermediates (1)3, and ring-

cleavage product via ketene intermediate (2)u have been reported,
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We have studied the photochemical reactions of four-membered
B-aminovinyl ketones I5 and IIE, in order teo confirm which type
of reaction is more favorable. The photochemical reaction be-

tween the enone and amino groups is also of interest,
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When 3«N,N-diethylamino-4-phenyl-cyclobut-2-en-l-one (I} in
methanol was irradiated in a quartz vessel with low pressure
mercury lamp under aprgon for 60 hr, two kinds of B-keto esters
III (15 %), [b.p. 125°C/3 mmHg; viil™ 1735 ana 1685 em™; 6

(CDCl3) 3.45 (s, 2H), 3.70 (s, 3H), 3.80 (s, 2H), and T7.28

(s, SH)} and IV {trace) were obtalned. Irradiation of I in

benzene resulted in recovery of the starting materiazl. The photo-

lysis of I to afford III and IV corresponds to the type of reaction

(2.

Irradiation of 2,4-diphenyl-3-N,N-diethylamino-cyclobut-2~en—

1-one (II) in benzene under the same conditions as described above.
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for 20 hr gave 2,4-diphenyl-3-N,N-diethylamino~furan (V) (20 %);

Egim 1620, 1600, 1583, 1560, and 1495 cm *;

§ (CDCl3) 1.09 (¢, 3H), 3.17 (g, 4H), 6.83 (s, 1H), and 7.0-7.9

b.pP. 202°C/4 mmHgy v

(m, 10H); m/e 291 (M'). The yield of V increased to 30 % when
benzene saturated with water was used. When II was irradidted
in methancl, II was recoﬁered unchanged., This result indicates
that the reaction in benzene is sensgitized one.
A reasonable mechanism for the formation of furan (V) is
proposed in Scheme I, 1n which an oxacarbene intermediate traps
water dissolved in benzene {type (1) reaction), followed by

elimination of water.
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Scheme T

On the other hand, ilrradiation of I or II in both solvents with
high pressure mercury lamp through a Pyrex vessel did not any

changes and starting materials were recovered almost quantitatively.
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