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Ketene thivcacetals (1) are key intermediates in a wide variety of organic

la,2

synthesesl. Although several methods of synthesis of ketene thiocacetals (1)
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The former method employing the phosphite ylid (2) gives satisfactory results
only with aldehydes but not with ketones. The iatter usudiily requires long reac-
tion times and gives (1) in a moderate or low yields.

In the course of our studies on a-phosphoryl substituted organosulphur com-
pounds6 a simple method for the preparation of dithioacetals of formylphosphona-
tes (4) has been elaborated which consists in the Arbuzov reaction of trialkyl-
phosphites with bis-(alkylmercapto)methyl chlorides7. Now we wish to report a
general and very efficient synthesis of ketene thioacetals (1) based on the

Horner PO-olefination reaction using (4) as a reagents of choice.
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It has been found that the present method for preparation of (1) has practi-
cally no limitations. The carboanion derived from (4) reacts smoothly with cyclic
and acyclic, aliphatic and aromatic aldehydes and ketones to afford ketene thio-
acetals (1) in excellent yields usually exceeding 80% (Table). It is noteworthy
that good results have also been obtained with cyclic ketones like cyclopentanone
and cyclohexanone.

The generation of the carbanion from (4) may easily be accomplished using
n-butyllithium in THF solution at -78° or sodium hydride in boiling dimethoxy-
ethane solution.

An alternative procedure which circumvents the need for the prior carbanion
generation from (4) was also devised. This involves the treatment of (4) with
aromatic aldehydes under two-phase system using triethylbenzylammonium chloride

as a phase-transfer catalystg.
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The following experimental procedures given below are typical.
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TABLE. Synthesis of ketene thioacetals (1)
. [ 1
Conpounbs® | Exger inental l)‘i')e)b:)‘z) L v o, | oo
procedure nD(atOC) & (ppm) ; J(Hz)
H,C=C (SMe) A 96 1.5410(25)|  2.25(6H,s,-5-CHy); 5.16(2H,s,H,C=)
1.98(3H,d,J=7.0,C§3-CH=); 2.38 and
MeCH=C(SMe) , A 92 1.5308(25)| 2.40(3H,s,-S-CHy); 6.15(1H,q,J=7.0,
CH;~CH=)
Me,C=CJNE) » by ) 8D )1.5205/25)) 2,02/ 64,5, [H LS 2.2D(bH,5, -S4H.)
i 2.32 and 2.38(3H,s,-S-CH.); 6.80(1H,
PhCH=C5Me) » B ) 88 D1SO2BI2) ¢ et 7 2SCSHMC i)
2.10(3H,5,GH5-C=) ; 2.32(6H,5,-S-CH,)
PhMeC=C 5k s #\ i AT DL o
Satd! ¥ 7. 20(5H,m,CeHe)
Ph2C=(C]me:)Z A ) UB ) B3-B3 2.2Dij,s,-S-C§5),: 7.20}10)1.)1),1363_5{)
1.55 and 2.60(10H,m,(C§2)5C=];
O=C(8Me)2 A 80 1.5577(25) 2.22(60,5,-5-CHy)
1.70 and 2.50(8H,m,(C§2)4C=);
D=C(SMe)2 A 82 1.5606(25) 2.25(6H,5,-5-CH)
S 2.05 and 2.85(6H,m,-S€CH,) s-8-); 2.18
= A 1.6270(22) -
PheC <s__> o8 SBD 1 (3H,5,CH,-C=) 5 7.25(5H,m,Cef)
2,08 and 2.93(6H,m,-S{Cﬂ2) S-S—);
thc=® A 70 13371341 7. 25(10H,m,CeHy)
S\ 4.05(4H,s,S—C§2—S);
Ph,C= S A 66 136-137
2"\ 7.25(10H,m,CeHe)
a

b

derivative of (4).
B - The reaction was carried out under two-phase conditions.

Satisfactory elemental analyses have been obtained for all compounds.

A - The reaction of carbonyl compound was carried out with the lithium
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Synthests of 1,1-bis-methylthio-ethene.- To a solution of $,S-dimethylthiocacetal of
0,0-dimethyl formylphosphonate (2.16g, 0.0l mol) in THF (15 ml) a solution of
n-butyllithium (0.011 mol) in hexane was added at -78° under argon. The mixture
was stirred at this temperature for 1 hr. Then paraformaldehyde (0.3 g, 0.01 mol)
was added and the reaction mixture was stirred at -78° for 15 min and for 1 hr at
room temperature. After removal of the solvents the residue was dissolved in di-
chloromethane (50 ml). The solution was washed with ammonium chloride solution,
then with water, dried and evaporated to give 1.15 g (96%) of the analyticaly
pure 1,1-bis-methylthic-ethene.

Synthests of 1,1-bis(methylthic)-2-phenyl-ethene.~ A solution of §$,5-dimethylthioacetal
of 0,0-dimethyl formylphosphonate (2.16 g, 0.0l mol) and benzaldehyde (1.06 g,
0.01 mol) in dichloromethane (5 ml) was added to the heterogeneous mixture of
50% aqueous sodium hydroxide (10 ml) containing 0.1 g triethylbenzylammonium chio-
ride and dichloromethane (5 ml). The reaction mixture was stirred for 0.5 hr at
room temperature. The dichloromethane layer was washed with an aqueous solution
of ammonium chloride, dried and concentrated. The residue was distilled in vacuo
to give 1.73 g (88%) of 1,1-bis(methylthio)-2-phenyl-ethene (b.p.lOS%KﬂO/OIB torr).
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