Photolysis of v-Keto Sulfides
Sir:

The ultraviolet spectra of 8-keto sulfides, 2 the cyclic
v-keto sulfide thiacyclohexan-4-one'=% (1), and the
cyclic 6-keto sulfide thiacyclooctan-5-one*® show

evidence for charge transfer in the excited state as well
as perturbation of the n,r* state of the carbonyl group.
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Similar studies of the photolysis® of 8-thiabicyclo-
[3.2.1Joctan-3-one'4!% (4) in a variety of solvents
yielded the products indicated in Table I.

The ultraviolet spectrum of the acyclic y-keto sulfide
5 shows no charge-transfer band.!®"” Photolysis of
5 in Freon-113 with a Pyrex, Corex, or Vycor filter
yields only polymeric material; photolysis in z-butyl
alcohol yields predominately polymeric material plus

Table I. Yields of Products from Photolysis of 4
% yielde
] S
0 by1z s OR 1 OH/ H/
Time, Concen, 7, T]\N m Unreacted
Solvent hr (g/ml) 5 0 H OH 4

-Butyl alcohol 39 0.20 49 (84) ) 6) ) 6(9)
t-Butyl alcohol 95 1.20 43 (67) 0.5(3) 15 2 36 (33)
Methanol 62.3 0.20 2) (4)d. (42) 6) (45)
Cyclohexane 74 0.20 () 15 4 70
Freon-113 15.3 0.40 32 0 50

e The numbers not in parentheses are isolated yields determined by column chromatography on 80-100 mesh silicic acid followed by dis-

tillation or sublimation; the yields in parentheses are determined by gas chromatography as described in ref 9. °

pCHOl 1782 (5), 1637 (W),

———
1000 (m), 910 (m) cm~!; nmr (CCl,): ¢ 1.7-2.6 (multiplet, 4 H, -CH,CHy-), 3.2-4.4 (multiplet, 3 H, -CH-CH;-CO-S), 4.8-5.2 (multiplet,

2 H, =CHy), 5.4-6.3 (multiplet, 1 H, -CH=).
time on gas chromatography.

¢R = C(CHjy)s.

We have undertaken a study of the photochemistry of
these systems and related systems to investigate possible
synthetic applications of these reactions. This com-
munication reports the results of our initial studies with
~-keto sulfides.

Photolysis® of 178 as a 0.21%] (w/v) solution in ¢-
butyl alcohol for 26.4 hr yielded 46.5%;° B-thiolactone
20110 4997 ester 3,12!% and S59° unreacted 1. Pho-
tolysis of 1% as a 0.29 9] solution in Freon-113 for 48.2

(0] (0]
(0]
é - l + 0~ C(CHy),
8 ——S S~C.H,
1 2 3
S
0 1
n'PrSCH,CH,CCH,
4 5

hr produced 2 in 51 &7 yield.®
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Photochemistry of Isothiochroman-4-one
Sir:
We wish to report an interesting photochemical
rearrangement of the isothiochroman-4-one system.
Photolysis! of 1*? in cyclohexane (0.20° w/v) for
6-7 hr produced in 20 97 yield a liquid isomer identified
as thiochroman-3-one (3) by analysis,* spectral data,’
and the synthesis of an authentic sample by Dieckmann
cyclization of 4 followed by acid hydrolysis and decar-
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boxylation. Photolysis of 1 under similar conditions
in a Rayonet reactor, 3500-A source,® resulted in very
slow decomposition to polymeric material, indicating
excitation of only the long-wavelength band is not
sufficient for the reaction.

0 0
- =L
S
S
CH, 0

1 2 3
Q 0
CH,CO,CH; - )—A>
' U s
SCH,C0,C;H;
4 5 6

We believe that the initial photoproduct is the triene
2 which undergoes a further photochemically induced
rearrangement to 3. In an effort to obtain evidence for
the intermediacy of 2 in the reaction, 547 was irradiated
under similar conditions in the hope of isolating 6,
which should not undergo further photochemical re-
arrangement if excitation of the triene system is re-
sponsible for further photochemical rearrangement of 2.
Photolysis! of 5 in cyclohexane produced 6 in 3097
yield. This observation and the appearance of an
absorption band at 1770 cm~! in the infrared spectrum
of a solution of 1 in cyclohexane which had been pho-
tolyzed for a short period of time suggest that 2 is a
reasonable intermediate in the formation of 3.

8-Methyl-, 7-methoxy-, 3-methyl-, and 3,3-dimethyl-
isothiochroman-4-one also undergo this photochemical
rearrangement in yields varying from 20 to 40 %;.°
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Inhibited Pseudo-Rotation in a Cyclic
Monoalkylphosphorane!
Sir:

Methyl ethylene phosphate undergoes hydrolysis,
both to open the ring and to lose the methoxyl group,
at a rate about a million times as great as that for tri-
methyl phosphate.? The driving force for the rapid
reactions is presumably ring strain.? However, to ex-
plain the unexpected rapid hydrolysis of the ester group
external to the ring in methyl ethylene phosphate and
various other cyclic compounds®‘® we recently
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postulated” that the hydrolysis of phosphate esters
may, and in some cases must, proceed with pseudo-
rotation®? of trigonal-bipyramidal intermediates. In
contrast to methyl ethylene phosphate, the methyl
ester of the five-membered cyclic phosphinic acid hy-
drolyzes at a rate comparable to that of the ester of
diethylphosphinic acid.®® This fact can be explained
by postulating that, in analogy with the known chemis-
try of the alkylfluorophosphoranes,!! oxygen atoms
preferentially occupy the apical, and alkyl groups the
equatorial positions in the trigonal-bipyramidal inter-
mediates formed during hydrolysis. Under these as-
sumptions, the hydrolysis of the ester of the cyclic
phosphinic acid is slow, despite the presumed strain
in the ring, because, in order to form a trigonal-bi-
pyramidal intermediate, an alkyl group must be forced
into an unfavorable axial position, or else the ring angle
must be expanded to 120°. Both kinetic*? and X-ray
crystallographic!? evidence as well as theory? argue
against this latter choice. The chemistry of phos-
tonates’ can also be rationalized on the assumption
of preferential placement of alkyl groups in equatorial
positions in trigonal-bipyramidal intermediates in
hydrolysis. Ramirez and his co-workers'® have pre-
pared many cyclic phosphoranes, including!* I, where
an alkyl group is part of a five-membered ring system.
According to our postulates,” this compound should
exist preferentially in a structure where the alkyl group
is equatorial, and where therefore the methoxyl groups
occupy different positions. However, the nmr spec-
trum of I, determined at room temperature,!* shows
only one kind of methoxyl group.

We now report that, at low temperatures, the nmr
spectrum of I corresponds to that expected for the
structure as shown. At room temperature, the three
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