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Summary Desilylation of either g-silyl sulphides or silyl dihydrothiopyrans (easily ob-
tained from silyl thiones as primary adducts), when performed 1in the presence of carbon

electrophiles (aldehydes or ketones), offers an easy entry to carbofunctionalised products

v1thetic methods 1n organic chemistry based on organosilicon 1intermediates have been
widely used 1n vrecent years ! Among these methods, an approach vrests upon the
fluorodesilylation of an appropriate silane leading to the generation of a nucleophihic
carbon, able to be 1ntercepted either by a proton or by a suitable carbon electrophile,
with the formation of a new carbon-carbon bond 2-5

As a part of our studies on the chemistry of silyl thmketones,6 it has already been
shown that they can be easily transformed 1nto a-s11yl sulphides through thiophilic
addition of organometallic reagents or 1nto 6-s1lyl 5,6-dihydrothiopyrans through
cycloaddition with 1,3-dienes Protodesilylation of these primary adducts gives 1n nearly
quantitative yield the products formaily deriving from tnicaldehydes
We report here our prelimnary results concerning the desilylation of a-silyl sulphides
la-d and 2a-b 1n the presence of carbonyl compounds as carbon electrophiles The procedure
employed 1n order to minimise protodesilylation was the following cesium fluoride (CsF)
flame dried under high vacuum (0 1 mm Hg) for 1 hour was treated with a sclution
containing the educt 1 or 2 and the carbonyl compound (molar ratio substrate electrophile
1 . 1 2) 1n anhydrous acetonitrile The results concerning the desilylation of 1 and 2
are reported 1n tables 1 and 2 respectively 7 Among the electrophiles tested, aromatic,
not enolizable aldehydes gave the highest yield of addition products vs  side
protodesilylation For 1instance, p-tolualdehyde afforded the carbinols 3a,d,e8 in 56, 73
and 50% yield respectively from a¢-silyl sulphides la,b, and ¢ (table 1, entries 1,4,5)
Similar results were found in the desilylation of 2a (table 2, entry 1) Aliphatic,
enolizable aldehydes gave lower yi1eld of addition, with both la and 2a (table 1 entry 2,
table 2 entry 2), this is 1in agreement with previous findings concerning fluoro-

2c,5

desilylation 1n the presence of aldehydes as trapping agents Aliphatic ketones were
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Table 1 SR SR SR
CsF electrophile
—_— - +
MeCN ///L\\
Ph SiR3 Ph £ Ph
la R = Me R = Me
1b R = Ph v 3a-e 4a—c
lc R = t-Bu
1d R = Ph R = Me,Ph,a Np
entry educt () electrophile product (3) Y1elds%
\\*/p—TOT ab
1 la p-ToT1CHO 3a E = OH 3a 567’ 4a 15
£t
2 12 ELCHO 3b Ez\OrH b 267" 4a 27
3 1a C\/__~o 3¢ - Z:\FO 3c 20°  4a 60
p-Tol
b
4 b b-TolCHO 3d E:\O/H 3d 73%° 4 24
\ﬁ,p—To1 a.b
5 Tc p-To1CHO 3e E = aH 3e 507’ 4c -
\\/p—Tol a.b
6 1d p-To1CHO 3d E = OH 3d 457’ 4b 40
Table 2- s S S
CsF electrophile
C%"“ ec ™ e Chn
SiR3 E H
2a R = Me Sa-e 6
2b R = Me,Ph,a-Np
entry educt (2) electrophile product (5) Yields%
p-Tol
1 2a p-To1CHO 52 E:m sa 702° 6 20
£t
2 2a EtCHO 5b E:E b 5420 6 27
C{Me)=CH
3 2a eH,-c M0 5 E:\‘/ 2 5 30%° 6 17
2 "—Me OH
4 2a @:o 5d £ - b:o 5d 40° 6 48
5 2a PhCOCHZBr 5%e E =-CH2COPh 5e 15 6 20(
6 2b p-To1CHO 5a E:\/p‘m 53 45 6 15
OH

Notes a) as a mixture of diastereoisomers, b) variable amounts of product (up to 30%)
were obtained as O-trimethylsilyl ether, ¢) 1n addition, starting 2a was recovered
(20%),
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1nert, whereas phenacyl bromide gave the product of halogen substitution Se in Tow yield
(table 2, entry 5) s
The reactian with two kinds of a-B-unsaturated carbonyl compounds (aldehydes and ketones)
revealed a different chemoselectivity of the active species formed by cleavage of the
carban-silicon bond 1in either 1 or 2 This species, synthetically equivalent to an
a-phenyl-a-th1o carboanion, gave 1,2 addition to methacrolein, (table 2 entry 3), but 1,4
addition only to cyclohex-2-en-l-one (table 1 entry 3, table 2 entry 4) Ths result
confirms precedent findings 2 in fact, heteroacyl silanes also give 1,4 addition to
cyc lohexenane

The reaction here described offers an i1nteresting probe to study the stereochemistry
of carbodesilylation 1n fact, 1f desilylation 1n the presence of a carbon electrophile is
accomplished on homochiral compounds 1d or 2b, deriving from a silyl thione chiral at
s111c0n,10 the resulting diastereomers 3 or 5 could be optically enriched Reaction of the
optically active a@-s1lyl sulphide 1d with p-tolualdehyde 1n the presence of anhydrous CsF
gave 1n 50% yi1eld (table 1, entry 6) the optically active 3d as a not racemic mixture of
syn/fanti 1somers which were separated by preparative TLC The enantiomeric excess (e e) of
both i1somers (table 3) was determined by 1H NMR analysis in the presence of the chiral
shift reagent EuChfc)3, following the signals atd 4 35 (syn 3d) and 4 45 (ant1 3d) of the
protons @ to the phenylthio group

SPh SPh
’/[\// i + | 17k
- 1]
d — oh p-Tol & on § p Tol 2 — o Tal oot
OH S OH BH
3d 5a
Table 3¢ Table 4°
entry |[de 1d| 3d ee syn’ ee ant? syn/anti |entry [de 2b| 5a ee syn® ee antl® syn/ant
48 48 10 7
1 50 114 1 50 14
[erlgag— +69° )05 = +53° [elgag=-13 5" [alssp="57°
20 15 7 5
2 15 112 2 28 113
[olsqe= + 217 [2)5ag— +18° [rz] = 4 0° (mixture)

a) Specific rotations measured at ¢ =1 in CHaClz
b) syn/anti refative stereochemistry assigned by companison of NMR data with those of mode! compounds 12
<) Relative configurations assigned by companson with compounds syn and anti 3d
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The e e of both syn and anti 3d was found to be practically the same, witnin the
experimental error, as the diastereomeric excess (d e ) of the starting educt 1d (Table 3,
entries 1 and 2), leading to the conclusion that carbodesilylation of 1d occurs without
racemization at the asymmetric carbon When the same 1nvestigation was repeated on the
optically active cyclic sulphide 2b, product 5a (Table 2, entry 7) was again formed as a
not racemic mixture of diastereomers surprisingly, 1n this case the e e of both 1somers
was found to be much lower than the d e of the educt 2b, ranging between 5 and 10%
against a starting d e of either 50 or 30% (Table 4, entries 1 and 2) Hence, the
preliminary conclusion is allowed that the stereochemical outcome of carbodesilylation may
depend on the structure of the educt We observe here a partial racemzation for the
cyclic g-silyl sulphide 2b, whereas protodesilylation of both compounds 1d and Zb]o was
found to occur with high stereoselectivity Previous results from the 11terature]1 showed
that desilylattion of various substrates i1n the presence of different electrophiles

occurred, 1n general, with retention of relative configuration
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