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A NOVEL OXIDATIVE RING EXPANSION REACTION OF 2-ALKYLIDENE-1,3-

DITHIANES INTO 3-ALKYL-1,4-DITHIEPAN-2-ONES WITH Pb(OAC)4l)

Kunio HIROI and Shuko SATO

Tohoku College of Pharmacy, Sendai 983

The oxidative ring transformation reaction of 2-alkylidene-1,3-
dithianes (la-e) with Pb(OAc), produced 3-alkyl-1l,4-dithiepan-2-ones
(2a-e) in fairly good yields. The reaction of 2-benzylidene-1,3-
dithiane (1f) with Pb(OAc), did not provide the corresponding ring
expanded compound, instead giving 2-(a-acetoxybenzylidene)-1,3-di-

thiane (3) in 69% yield.

A ring expansion reaction of cyclic thioacetal derivatives should constitute
an attractive route to other heterocycles containing sulfur in a main skeleton.
In a recent year there have been published several examples of the ring enlarge-

ment reaction of cyclic thioacetal derivatives by migration of the thio group with

2) 3) 4) 5) 7) 8)

BF;Et,0, PPA, pyridine hydrochloride, P,0g, C12,6) heating, and others.

In this communication we wish to represent a new alternative ring transformation

of 2-alkylidene-1,3-dithianes into 1,4-dithiepane systems by an oxidative ring

9)

expansion reaction with Pb(OAc)y4 .
An oxidative ring expansion reaction of 2-ethylidene-1,3-dithiane (lb) was
investigated with 1.2 equivalents of Pb(OAc),; and the results were listed in Table I.

The reaction at 55° in benzene afforded the best yield (74%) of 3-methyl-1,4-

dithiepan-2-one (2b).10)' 11)

Other 2-alkylidene-1,3-dithianes (la, lc, 1d, and le), which were readily
2)

obtainable from 1,3-dithiane and carbonyl compounds,l were treated with 1.2 equi-

valents of Pb(OAc)g in benzene at 55° for the reaction time described in Table II

10), 13) respectively

to produce 3-alkyl-1,4-dithiepan-2-ones (2a, 2c, 2d, and 2e)
in the yields given in Table II.

The structures of the products were characterized by ir, nmr, and mass spectral
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Table I. Oxidative Ring Expansion of 2-Ethylidene-1,3-dithiane (1b) with Pb(OAc)4

Solvent Reaction Temp. Reaction Time, hr Yield of 2b, %
CgHg room temp. 12.0 55
CeHg 55° 16.5 74
CgHg 80° 12.0 47
CHC1, 55° 8.0 65
CCl, 55° 8.0 64
analyses. Furthermore, they were confirmed by the comparison of their spectra with

those of the samples, -which were prepared, though in very low yields, from a-chloro-

carboxylic acid chlorides and 1,3-propanedithiol.
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Table II. Oxidative Ring Expansion of 2-Alkylidene-1,3-dithianes (1) with Pb(OAc),

Starting Materials Reaction Time, Products (2)
1 R hr Mp (°C) Yield (%)
a H 12.5 87-88 67
b CH;, 16.5 54-55 74
c CH3CH, 16.0 65-65.5 58
d CH3CH,CH, 14.5 60-61 59
e CgHgCH, 9.5 109-110 34

It should be noted, however, that the treatment of 2-benzylidene-1,3-dithiane (1f)

with Pb(OAc), did not give the expected ring expansion product, but gave 2-(a-acetoxy-

14)

benzylidene)-1,3-dithiane (3) in 69% yield. This compound was characterized by

15)

its conversion into 2-benzoyl-1l,3-dithiane (4), mp 92-92.5°, by hydrolysis, which

was superimposable with the authentic sample, prepared from 1,3-dithiane and benzoyl
chloride, in all respects of spectral data and mixed melting point determination.

16b)

Recently, Lottenbach and Graf have reported on the reaction of 1f with Pb(OAc)yg

and proposed 2-acetoxy-3-phenyl-6,7-dihydro-5H-dithiepin (5) as the structure of the

product. In view of the above result, however, we can conclude more definitely that
S S
CS : S: LOAC : : o} OAc
S CegH S CgH S CgH /
605 655 655 S C6H5

1f 3 4 5
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the structure proposed by them is wrong.

The reason of this result is not apparent, however this fact can be reasonably
explained by preferable oxidation (6) of the benzylic part and stabilization by
conversion into 7 with deprotonation.

The most possible pathway for this ring transformation reaction mentioned above

is shown in the following scheme, involving a ring enlargement of the intermediate

(8) by migration of the sulfur group and subsequent hydrolysis of 9.16)
Pb (0OAC) 4 s  Pb(OAc); s OAc
):::\ — { - 5 >=:j< —_— >>==<<
s R S R
OAc
Pb(OAc) +
s OAc 2 s\ OAC S\ o
_—
R
S R S
8 9 2

1,4-Dithiepan-2-ones (2a-e) thus obtained could be transformed into a,f-unsatu-
rated esters by oxidation (NaIO, in MeOH at room temp.) to sulfoxides followed by

17) This means

dehydrosulfenylation with thermolysis (refluxed in CCl, for 3 hr).
that the 2-alkylidene-1,3-dithiane part in a molecule can be easily converted into

a or a,B-functionalized carboxylic acid derivatives by the present procedures.
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