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Certain N-substituted phthalimides having Y or Y hydrogens3 undergo cyclization to benz-—
azepinone lactams1 or aza—cyclopentanols4 on photolysis. Some N-~w -alkoxyalkylphthalimides were
also cyclized to aza-cyclopentanol derivatives with facile § hydrogen abstract10n4b. In con-
tinuation of the photochemical synthetic studies of the phthalimide system, phthalimide deriva-
ti1ves having a sulfide moiety in the N-alkyl side chain were now prepared and their photolysis
was explored,

Irradlat10n5 of lg afforded the cyclized product ;g only in a very low yield. The major

product was N-methylphthalimide (30%)6’7. However, 3b was obtained from 1b in a better yield as

a 1 : 2 maxture of cis and Irans 1somers. Relatively facile § hydrogen transfer 1s again real-

1zed for the photolysis of 1 ( n=2; R1=R2=R3=Me ) eaving 4 1n 47 % yield. Substrates ( 15 n=1 )
whach possess both Y and € hydrogens similarly activated by the adjacent sulfur atom were then
photolyzed to compare their susceptibility to the atstraction. Aza-thiacyclohexanol derivatives
( 22 - S ) were 1solated as major photoproducts, which have apparently arisen from a Norrish

type II reaction with € hydrogen transfer, accompanied by tenzazepinone lactam, a Y hydrogen
trangfer product1. Of particular interest i1s the observation that € hydrogens are rather reac-

tive than Y Lydrogens in the photocyclization of these phthallmldess. The result 1s worthy to
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note in view of that the reactivity in the order Y » 3 > € has been well established in the
conventional type II reactions of the ordinary keto system9. This tendency was further con-
firmed by the irradiation of 1 ( n=3 ), which gave the aza-cyclohexanol derivatives ( fa - d )
1n moderate to good yields.

During the studies of photodecarboxylation of N-phthaloyl-a-amino aclds1o, an unexpected
product ( Ja ; 38 % ) was 1solated on irradiation of N-phthaloylmethionine ( 25 R =R,=H,
Ry=COH ). The nmr spectrum of Ja showed a new peak of methylene { 3.43 (d, 15 Hz ), 3.01 ( d,
15Hz ); &, CDCl3 ) in place of the original methyl in 2 clearly indicating that the cyclization
has occurred at the sulfide methyl group, and all other spectral and analytical data supported the
structure li’ Irradiation of N-phthaloylmethionine methyl ester afforded ZE, and 32 was con-
verted to Zg 1n a very good yield. It 1s remarkable that in all examples ( 32 - £ ) studied,
aza~thiacycloheptanol derivatives Z were obtained mostly in good yields. None of Y-hydrogen
transfer producis were detected, while the yields of the " S " products l always surpassed that
of the competing & hydrozen transfer products 4 ( R3=H ) except the case of 2d. These results
represent the first examples of efficient photocyclization involving a carbonyl system to form
a seven membered cyclic alcohol. Although detailed mechanisms of these reactions presented in

11,12

this work are unknown , £ and § hydrogen abstractions are tentatively postulated on the

1,4,9,

basis of formal analogy with the typical Norrish type II processes The scope and limita-

{t1on as well as the mechanism of these reactions are under investigation.
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ring. d, the dehydrated cyclic olefin.

t, trans with respect to the hydroxy and the adjaceni substituent groups in the new
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