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Summary. Geminal (pyridine-2-thiyl) phenylsulphones, obtained
by decarboxylative radical addition of O-acyl derivatives of
N-hydroxy~ 2-thicpyridone onto phenyl vinyl sulphone, undergo a
wide variety of further transformations when subjected to
sodium telluride or to organoaluminum reagents.

As part of our study of the radical decarboxylation of carboxylic
acids !, we have recently shown that irradiation with visible light
of O-acyl derivatives 1 of N-hydroxy-2-thiopyridene in the presence
of phenyl vinyl sulphone gives high yields of addition products 22.
This operation is synthetically quite valuable since, in addition to
creating a new carbon-carbon bond, it affords a highly functionalised
adduct. In this Letter, we describe some further novel
transformations of these derivatives where advantage is taken from
the geminal disposition of the sulphide and sulphone groups.
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We first considered the possibility of achieving a selective
reduction of derivatives 2 using sodium telluride. This easily
prepared _reagent displays an amazing variety of mechanistic
behaviour®. In this case, reduction through electron transfer would
almost certainly 1lead to desulphonylation, whereas simple
nucleophilic attack at the divalent sulphur would result in the loss
of the pyridine sulphide fragment.
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In the event, the latter pathway prevailed. Thus, refluxing under
an inert atmosphere an ethanolic soclution of 2a-f and sodium
telluride (prepared in situy by reduction of tellurium powder with
NaBH, followed by addition of ethanolic sodium hydroxide until pH 12)

gave the corresponding sulphones 3a-f in excellent yield (table). Air
is bubbled at the end of the reaction to destroy excess reagent. The
tellurium is recovered quantitatively.

IABLE

Entry 2 3 (vield %) 4 (yield %) § (vield %)
1 28, R= CHg(CHp)4- 3a (95) 4a(80)  5a(94)

2 2b, R= PhCH,CHo- 3b (96) 4b (85) 5b (75)

3 2¢, R= 1-adamanty!- 3c (96) 4c (63) 5d (82)

4 2d, R= Me5C- 3d (96) _ _

5 2¢. R= cyclohexyl- 3e (94) _ _

6 21, R= Me,CH- 3f (94) _ —

7 29, R= PhOCH,- _ 4q (81; 5q (66)

by NMR)

From a synthetic standpoint, perhaps a more useful conversion,
also accomplished by this remarkable reducing agent, 1is the
desulphonylation of wvinylic sulphones 4 to produce olefins 5
(scheme 2) 4. The former are easily available from the initial
adducts by syn- elimination of the corresponding sulphoxides. As
shown by the examples listed in the table, yields are good to
excellent. A plausible mechanism for this transformation, which makes
use of the exceptional nucleophilicity of the telluride anion, is
outlined in the scheme below. Collapse of epitellurides into olefins
and elemental tellurium has previously been postulated by Clive and
Menchen®.
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In a parallel series of experiments, we have succeeded in
replacing selectively the sulphone moiety with various groups through
a Lewis acid catalysed nucleophilic displacement. This is made
possible by the presence of the gem. pyridine sulphide group which
stabilises the incipient carbocation resulting from complexation with
the Lewis acid. Previous work on related systems, especially by the
group of TrostG, indicated that this was indeed feasible.

Thus, after some experimentation, we found that ethylaluminum
dichloride (EtAlCl,) induced the reaction of 2a with allyl

trimethylsilane7 to give compound § in excellent yield (97%). Other
common Lewis acids such as TiCl, or BF3 were much less efficient.

Moreover, starting the reaction at low temperature was crucial for
good and reproducible yields. Oxidation with m-chloroperbenzoic acid
of the homo-allylic sulphide thus obtained followed by thermolysis
sulphoxide gave terminal diene 7 in 73% overall yield.

R
CH;3(CHy); 5 NR CH3(CHy) 1 s\ P
S N
N ~#
6 ,R=allyl;R'=H PhSO,
8 ,R=R=H
9 , R=-SO,Ph; R'= Me
11 ,R=H N 10, R=-S0,Ph
] = N Rl=
13 R=R=Me 15, R=-SO,Ph 12 ,R=H
’ l_ﬁ s R= MC lﬁ R R= Me

To our initial surprise, a blank experiment, carried out in the
absence of allyl trimethylsilane, resulted in the almost quantitative
formation of sulphide 8. To our knowledge, only in one instance is
ethylaluminum dichloride reported to act as a reducing agent, causing
the reductive opening of certain lactonesa. The source of hydride is
one of the B-hydrogens of the ethyl group, with concomitant departure
of ethylene. This reaction 1is <c¢learly related to the
Meerwein-Pondorff-Verley reduction and to hydride transfers
encountered with some organometallic reagents.

This novel reductive desulphonylation was applied to derivatives
8 and 10. The former is prepared by methylation (Mel) of the anion
derived from 2a and the latter by multiple radical addition onto
phenyl vinylsulphone starting from 2-cyclopentenyl acetic acid?. The
corresponding sulphides 11 and 12 were thus produced in 79% and 73%
yield respectively. The second example illustrates the high
selectivity of this process and reflects the need to activate the
sulphone group for a reduction to take place.
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The sulphone group can also be replaced with a methyl group

simply by using trimethylaluminum10 instead of EtAlCl,. In this case

no hydride transfer can take place and desulphonative methylation
occurs smoothly. This is shown by the following conversions: 2a --#

1l

(94%); 9 --» 13 (80%); 10 --+ 14 (80%); and 15 --» 16 (88%).

Again high selectivity is achieved in the last two examples.

The novel transformations uncovered in this exploratory study are

a consequence of the interplay between the sulphide and the sulphone
groups, and underscores the rich chemistry embodied in these systems.
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