Tetrahedron Letters No. 5, pp 485 - 488, 0040-4039/79/0129-0485802,00/0
© Pergamon Press Ltd. 1979. Printed in Great Britain.

B-HYDROXY o-SILYL SELENIDES AS

VERSATILE INTERMEDIATES IN ORGANIC1 SYNTHESIS.

W. Dumont, D. Van Ende and A. Krief
Department of Chemistry, Facultés Universitaires
Notre-Dame de la Paix, 61, rue de Bruxelles

B-5000 - Namur (Belgium)

We recently teportedl’2 the first synthesis of B-hydroxy a-silyl selenides 3 from easily
available g-lithio o-silyl selenides and aldehydes. We found during this work that both ste-
reoisomers (3} 3") generally obtained, present a very different behaviour by TLC (Si02),a110—

wing their easy separation by chromatography technics (Scheme I).
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We present now our preliminary results for their selective transformation to a large va-
riety of compounds including vinyl selenides, vinyl silanes, vinyl bromide, tridecanone and 3-
hydroxy 2-tridecanone. The reactions which lead to vinyl selenides and vinyl silanes are hi-
gly stereoselective and allow us (vide infra) to propose the structures 3' and 3" for the two

stereoisomers of 3 (see scheme I).

Let's noweongider the reactivity of these highly functionalized derivatives.
We first observed that compounds 3 are easily transformed to vinyl selenides 4 when reac~

l6a. These transformations are highly stereoselective (>95)

ted with potassium t.butoxide in THF
and allow for the first time the synthesis of di- and trisubstituted vinyl selenides3 of high
stereochemical purity (N.M.R. and V.P.C. analysis on SE.30 capillary column HL) from each stere-

oisomer of B-hydroxy a-silyl selenides 3a or 3b (scheme II).

* (refer to rf on TLC (Thin Layer Chromatography) (SiOz, Merck) using ether / pentane : 10/90 as eluant).
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SCHEME II
(CH3)3?1 ?H tbuok  CHsSe //’R3
.C—C. —_— C === C
| \"r, mEssse R
CH.,Se R 1 2
3 3
3 4
| R, R, Yield
3'a H €, oty 4'a 74 %
3"a €, oty H 4"a 78 %
1]
3' CH, H C oty 4'b 89 %
"
3" cH, C oty H 4" 70 %

The NMR spectra of 4'a, 4"a and 4'b, 4"b are clearly different and as expected the value of the
coupling constant between the two olefinic protons is greater in the E isomer 4"a (JH_H;IS Hz)
than in the Z one ELE(JH_H: 9 Hz). These results can be related to the well known Pete;son—
Olefin synthesis from B~hydroxy silanes which occurs,in basic media, by syn elimination” of
hydroxyl and silyl moieties.

B-Hydroxy a-silyl selenides were also cleanly transormed to vinyl silanes when reacted with

6,16b or thionyl chloride/triethyl

phosphorus oxychloride/triethyl amine in methylene chloride
amine in the same solvant7a(scheme I1I).

Particularly spectacular is the absence of vinyl selenides in these reactions although un-
der the last conditions both 8-hydroxy selenides7 and B hydroxy silanes8 have been transformed
into olefins.

These reactions are again highly stereoselective (>95%) producing the disubstituted vinyl si-
lanes 5'a or 5"a respectively from 3'a or 3"a and the trisubstituted ones 5'b or 5"b respective-

ly from élk or Q:E (scheme III).

SCHEME III
CHjSe Ry . )
, :/R2 OPCL,/NEt, 1 2
¢ T C=—Cc
(CH,) 8i” { IH CH,CLy (ci,) 351/ R,
3 3
R, R, R, Yield
3'a H €108y 5'a 83 %
3" C oty B 5"a 75 %
3'b cH, H C1oHs; 5'b 81 %
3" o, C1oHa1 H 5"b 80 7

The stereochemical purity and the assignement of configuration of theses silanes have been de—

ducted from theirlH NMR spectra and by comparison of our results with the ones described in the

l1la,b

. . ; . 1 . . .
literature for di and trlsubst1tuteJ ¢ vinyl silanes of known stereochemistry.
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These stercochenical results clearly agree with an anti elimination of the hydroxyl and selenyl

moieties, already observed on fA-hydroxy selenides7.

Otherwise 2-bromo 2-tridecene 6 (80%) is obtainedI6c when compound 3b and bromine are stir-
red together in CCl4 at 20°C for 2hr (scheme IV).

SCHEME IV
(CHy) 481 Br,/ccl, 3 P
CHSe — C— C=~C H, —= 2 o C=m 80%
3 ! | 10721 20°, 2hrs )F N
CHy OH Br €081
3b 6

B-hydroxy o-silyl selenides have also been found valuable precursors of carbonyl compounds.
For example 3~hydroxy tridecane 2~one 7 is obtained in 50 Z yield, along with unidentified pro-
ducts, when compound 3b is reacted with hydrogen peroxyde in THF under conditions which are des~

. s .y 2,12
cribed to produce carbonyl compounds from simple a silyl selenides”’ *,(scheme V).

SCHEME V
SlMe3 ? H202 ?
CHgSe = € — € = Cyofly, P By =€~ ¢~ Gty
CH, OH 0 OH
3b 7

Unfortunately only a few percent of 2-hydroxy dodecanal is produced when 3a is reacted under
similar experimental conditions.

Finally we would like to report the spectacular transformation of 3-hydroxy 2-trimethyl
silyl 2-selenomethyl tridecane3b and its selenophenyl analog 3c to tridecane-2-one (75% and

70 yield respectively)16 when heated with mercuric chloride in acetonitrile for 12 hrs (sche-
me VI).

SCHEME VI
jies ¥ HgCL,/CH,CN
- —— - P ————————————— - -
RSe - ¢ ¢~ Sy P CHy = €~ Cifly
CH, OE 0
3 R Yield in 8 8
3b CH, 752
3¢ CgHs 702

In the first case we also observe the formation of 2-tridecene in 8% overall yield and this
olefin is formed in much higher yield (30%) when the reaction is carried out in THF instead of
acetonitrilel3.

It should be attractive to explain the ketone production via a protonated epoxysilane,

(which can be produced by interaction of the soft mercuric chloride with the soft selenium atom)
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and which is known to rearrange into ketone]]a. However our preliminary results related to the
behaviour of an authentic sample of 2,3-epoxy 2-tximethylsilyl tridecane under similar condi~-
tions (HC1, HgClz) are not in full agreement with the previous observation.

Work is now in progress to understand the mechanism of the ketone formation and to genera-
lize such reactions.
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