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NEW SYNTHESIS OF KETENE THIOACETALS, VINYLSULFIDES AND
THEIR SELENO ANALOGUES

J.N. Denis and A. Krlefx

Facuft8s Uncversitacnes Notrne-Dame de £a Paux
Department of Chemestry
61, nue de Bruxelles, B-5000 ~ Namur (Belgaum)

Tatle compounds have been prepared on reaction of thioacetals, onthothioestens
and thewt seleno analogues weth diphosphorus tetracodide (Pzly) on phosphorus
tunodede (PI3).

Ketene thioacetals ! 2a and vinylsulfides ! 4a, valuable synthetic building blocks,

have been often 3 prepared by B elimination reactions of two hetercatomic moieties onm suita-

ble derivatives 1’2.

We have recently described 2 such kind of transformation using readily available
B-hydroxythioacetals, B-hydroxyorthothioesters and their selenoanalogues as starting materials

and P,I, 4 and PI4 3 as the reagents.

We now disclose that the same reagents are able to produce, 1n an unprecedented reaction,
ketene thioacetals 2a, vinylsulfides 4a and their seleno analogues 2b and 4b simply from ortho-

thiocesters la, thioacetals 3a and their seleno analogues 7 1b and 3b (Scheme).

SCHEME
R{CHyC(XR) Paly or PI R CH= C(XR),
Et,N, CHyCl,
la X=8 2a
1b. X=8e 2b
XR
RiCHy - - XR Paly or P14 Ry-CH= c 3%
i Ry
R3
3a: X=8§ 4a
3b: X=Se b

The reactions which occur by formal removal of a thiol or a selenol are usually conducted
at room temperature in methylene chloride and triethylamine (\4eq) 1n the presence of P,I,
(0.55eq - Method A) or PIg(l.leq - Method B) (See Table, typical experiment). The desired
products are usually obtained free from any sulfur, selenium or phosphorus containing by-pro-

ducts which are in fact water soluble,

Although working particularly well with all the orthothio-and orthoselencesters as well
as with methylselenocacetals derived from ketones, the reaction does not take place with
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methylselenocacetals derived from aldehydes, with phenylselencacetals and with methylthio,
and phenylthioacetals wether derived from aldehydesor ketones. 1In the three first cases
however, successful conversion can be observed by heating them 1n dimethylformamide (DMF)

with PZI4 (Method C) (See Table).

It has been recently argued ’ that one must avoid such combination since dimethyliodo-
methylene ammonium 1odide 1s immediately formed when P214 and DMF are mixed. We have our-

selves observed ,sometime ago ,the formation of such compound 8 . We however found 4

that
valuable transformations can be performed in that medium and that 1s also the case in the

just reported reactions.

These reactions are not reglLo-and stereoselective (See Table, entries 8,9 and 11) 1n
the case of vinylsulfides and vinylselenides. They are however particularly useful for the
connective synthesis of ketenemethylthio- andmethylseleno acetals since the starting ortho-
esters can be prepared in high yield from thio (seleno) orthoformlate6’7and alkylhalides and

since no regio and stereochemical problems are involved.

Finally, P214 (leq) 1n CH2C12 reacts quite 1instantaneously (25°, O0.1h) with triethyl
orthoproprionate but the reaction takes a completely different course from the one we report
for thio- and selenoanalogues ethyl propionate 1s formed in 787 yield along with ethyliodide.

This kind of reactivity has already been reported with oxygenated acetals 9.

Typreal experiment (Method A).

SYNTHESIS OF 1,1-BIS (METHYLSELENO)-1-DODECENE 1,1,1 tris(methylseleno) dodecane (0.225g,

0.5 mmol) and triethylamine (0.125g, 1.25 mmol) are added at 20° to a stirred suspension

of Paly (0.160g, 0.28 mmol) in CHpClg (2 ml). The resuliing mxture is stirred for 1 more
hour hydrolysed witha saturated solution of bicarbonate and extracted wnth ether,the ether 1s
then removed in vacuo The ecrude product (0.196 g) which 18 analytically pure has

however been purified by Preparative Layer Chromatography(PLC)(St0p, pentane, rf 0.47)
leading to the pure ketene selencacetal (0.160 g, 90% yireld).

The authors thank Prof. L. Hevess (FUNDP) and Dr. W. Dumont for providing them with
the stanting materwals 1 (entrwes 1, 3, 5 and 6 for L.H.) and 3 {entrres §-11 for W.D.).

The authons are grateful to Roussel-Uckaf (France) and to F.UN.D.P. (Namur, Befgcum)
for fananceal support.
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