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NEW SYNTHESIS QF KETENE THIOACETALS, VINYLSULFIDES AND 

THEIR SELENO ANALOGUES 

J.N. Denls and A. Krlef* 
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Depamkent 06 Chenu&tg 
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and .ththectr ~.&no anaLogue6 W&I dcphobphotucb tettraLod.t.de (@I4 I Oh phodpho~ 
Ltuodcde lP131. 

Ketene thloacetals 
I 
2a and vlnylsulfldes 

1 
- 5, valuable synthetic bullding blocks, 

have been often 
3 

prepared by S ellmlnatlon reactlons of two heteroatomlc moletles on suita- 

‘92 ble derlvatlves . 

We have recently described 
2 

such kind of transformation using readily avallable 

B-hydroxythloacetals, B-hydroxyorthothloesters and their selenoanalogues as starting materials 

and P2I4 
4 

and PI3 
5 

as the reagents. 

We now disclose that the same reagents are able to produce, In an unprecedentedreactlon, 

ketene thloacetals &, vlnylsulfldes 4a and their selenoanalogues& and s simply from ortho- - 

thloesters 5, thloacetals 3a and - 

la X=S 
lb.X=Se - 

9 
RlCH2-j:-XR 

R3 

3a:X=S 
%:X=Se - 

their seleno analogues ' _I& and 3b (Scheme). - 

SCHEME 

Et3N, CH2C12 
RICH= C(XRj2 

2a 
x 

P214 or PI3 
+ RI-CH=C 

,XR 

'R3 

4a 
xiY - 

The reactlons which occur by formal removal of a thlol or a selenol are usually conducted 

at room temperature In methylene chloride and trlethylamlne @4eq) In the presence of P214 

(0.55eq - Method A) or PIj(l.leq - Method B) (See Table, typical experlment). The desired 

products are usually obtained free from any sulfur, selenium or phosphorus contalnlng by-pro- 

ducts which are In fact water soluble. 

Although working particularly well with all the orthothlo-and orthoselenoesters as well 

as wlthmethylselenoacetals derived from ketones, the reaction does not take place with 

3407 
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methylselenoacetals derived from aldehydes, with phenylselenoacetals and with methylthlo, 

and phenylthloacetals wether derived from aldehydesor ketones. In the three first cases 

however, successful converslon can be observed by heating them In dlmethylformamlde (DMP) 

with P214 (Method C) (See Table). 

It has been recently argued 7 that one must avoid such comblnatlon since dlmethyllodo- 

methylene ammonium iodide 1s immediately formed when P214 and DMF are mixed. We have our- 

selves observed ,sometime ago ,the formation of such compound 
a . We however found 4b that 

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

Just reported reactlons. 

These reactions are not reglo-and stereoselectlve (See Table, entrles 8,9 and II) in 

the case of vlnylsulfldes and vlnylselenldes. They are however particularly useful for the 

connective synthesis of ketenemethylthlo- andmethylseleno acetals since the starting ortho- 

esters can be prepared In high yield from thlo (seleno) orthoformlate 697 and alkylhalldes and 

since no regio and stereochemlcal problems are involved. 

Finalfy, P214 (leq) in CH2C12 reacts quite instantaneously (25’. O.Ih) with triethyl 

orthoproprlonate but the reactlon takes a completely different course from the one we report 

for thlo- and selenoanalogues ethylpropionate is formed in 78% yield along with ethyllodlde. 

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

Typzcal experiment (Method A). 

SYNTHESIS OF l,l-BIS (METHYLSELENOJ-l-DODECENE 1,1,1 tms (methylselenol dodecane /0.225g, 
0.5 mmol) and tmethylamine 10.125g, 1.25 nonol) are added at 20’ to a stirred suspenszon 
of P2I4 (O.l6Og, 0.28 mmol) zn CH2Cl2 (2 mZ). The resulting mzxture zs stirred for 1 more 
hour hydrolysed wzth a saturatedsolution of bzcarbonate and extracted w-zth ether, the ether zs 
then removed in vacua The crude product (0.196 g) whzch zs analytzcally pure has 
however been punfied by Preparatzve Layer Chromatography(PLC) (SzO2, pentane, rf 0.47) 
leading to the pure ketene selenoacetal (0.160 g, 90% yield). 

The au&ohs Rhanh Ptro6. 1. Hev~sn (FUNUP) and Uh. W. Dumont 6oh phoundcng X~~JH w&h 
Rhe Ating matehca& 1 (e&a I, 3, 5 and 6 60~~ L.H.) and 2 (en0u.e~ 8-11 6ohW.U.). 

The author a& gm.te@.l .to Rou6be.t-Uda6 (Chance] and to F.U.N.U.P. (Nmut, Be~g~ml 
6oh &.nancc~ AUppOti. 
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