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SYNTHETIC COMMUNICATIONS, 29(5), 791-798 (1999) 

SULFHYDROLYSIS OF ACYL KETENE DITHIOACETALS: 
A CONVENIENT SYNTHESIS OF P-OXODITHIOESTERS 

Satheesh K. Nair and C. V. Asokan' 

School of Chemical Sciences, Mahatma Gandhi University, 
Privadarshini Hills P.O., Kottayam, India 686 560 

Abstruct: $-Oxodithioesters are obtained i n .  good yields from acyl 
ketenedithioacetals on treatment with hydrogen sulphide in the presence of boron 
trilluoride elherate in refluxing dioxane 

Solvolysis of functionalized ketenedithioacctals catalysed by Lewis or 

p r o w  acid provide a convenient method for the synthesis of the respective 

substituted esters or thiolesters. For instance a-oxoketenedithioacetals have been 

transformed in 10 a,a-unsaturated esters' and thiolesters' by reductive as well as 

alkylative carhonyl group transposition under acid catalysed solvolysis conditions. 

Alkenoyl ketenedithioacetals on treatment with HgCl2 in methanol afford the 

'Address 10 whom correspondence should addressed 
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792 NAIR AND ASOKAN 

corresponding y.8-unsaturated P-ketoe~ters.~ We have neently shown that Lewis 

acid assisted partial hydrolysis of a-oxoketenedithioacetals afford P-0x0- 

thiolesters.' Since esters and thiolcsters could be easily derived from 

ketenedithioacetal functionality, we anticipated that 'a similar transformation to the 

corresponding dithioesters could be achieved by acid catalysed sulphydrolysis of 

functionalized ketenedithioacetals. P-Oxodithiocsters are valuable three carbon 

synthones useful in the synthesis of a veriety of het~rocycles.~ They are also useful 

i n  the synthesis of a,P-unsaturated ketones having heteroatom substituants at the 

P-position.6 P-Oxodithioesters are usually prepared by the thiocarbonylation' of 

active methylene ketones with dialkyl trithiocarbonates or chlor~dithioformates.'.~ 

Since ii large number of a-oxoketenedithioacetals" with diverse structural 

features are readily available, a method starting from them would provide access 

to P-0x0-dilhioesters with a high variety of substitution patterns. 

1 2 

Scheme 1 

When a-oxoketenedithioacetals 1 were treated with hydrogen sulphide in 

retluxing droxane in the presence of boron trifluoride etherate for 2-4h. the 

corresponding substituted dithiocarboxylates 2 could be isolated in good yields 

(Scheme 1 ) .  
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ACYL KETENE DITHIOACETALS 793 

Table I :  Methyl Poxodithiocarboxylates 2 prepared 

1.2 Substrate Product Yield (%) 

h 

67 

71 

83 

57 

55 

68 

63 

67 

63 

81 

This method has been found to be general to a variety of substituted 

ketenedithioacetals dind several substituted P-oxodithiwsters could be synthesised 

(Table I ). I n  addition to benzoyl ketenedithioacetals, naphthoyl and thienoyl 

ke1enedithio:icetals ( l e  and If ) also underwent smooth conversion to the 

respective tlithioesters. Simple acylketenedithoacetal l h  gave the methyl 
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794 NAIR AND ASOKAN 

dithioacetate in 67% yield. The ketenedithioacetals from cyclic ketones l i  and lj  

also pave the respective P-oxodithioesters 2i and 21 in good yields. 

The reaction apparently involve the complexation of the cubonyl group of the 

a-oxokcteneclithioacetal with the Lewis acid, thus activating the P-carbon atom 

towards the nucleophilic attack of hydrogen sulphide. However the 

ketenedithioacttals derived from doubly activated active methylene compounds 

such as diethyl malonate, ethyl cyanoacetate and malononitrile did not give the 

expected tiithiwsters under these conditions. Since a-oxoketentdithioacetals can 

be easily prepared from any active methylene ketones, the present method would 

provide an artractivc dtemative for the synthesis of P-oxodithioesters. 

Experimental 

Melting points :ire uncorrected and were taken on a Buchi-530 melting 

point apparatus. Infrared spectra were measured with a Shimadzu IR-470 

spectromeier and are given as cm". Proton NMR spectra were recorded in CMJIs 

OII ;I J C O I  (90 M H z )  or a Bruker WM 300 (300 MIIz) spectrometer. Carbon-13 

NMR spectra were recorded in CDC13 on a Jeol (22.4 MHz) or a Bruker WM 300 

(75.5 M H z J .  Chemical shifts are reported in parts per million (ppm) downfield 

from internal tetramethyl silane. Coupling constants J are given in Hz. Electron 

impact mass spectra were obtained on a Finnigen-Mat 312 instrument. 

Preparation of &Oxodithioesters 2 a 4  a-Oxoketenedithioacetals 1 ( 10 mmol) 

were taken in dioxane and added 0.13 mL (10mmol).boron trifluoride etherate. 

The reaction mixture was either stirred at room temperature or refluxed for two to 
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ACY L KETENE DITHIOACETALS 795 

four hours while bubbling hydrogen sulfide. After neutralisation with dilute 

sodium bicarbonate solution, the mixture was extracted with CHzClz , dried, 

evaporated and the crude dithiwsters 2 obtained were purified by column 

chromatography over hilica gel using hexane as the eluent. 

S-Mc.ih?l 3-n.ro-3-phenyl propunedirhioure' 2a Obtained as yellow crystals. mp. 

58-59 (lit. mp. 55-56"C8). yield 67%(1.40g), by the reaction of the ketene- 

dithioacetal l a  with hydrogen sulphide in refiuxing dioxane in presence of boron 

trifluoride etherate for 3h.. m/z(EIMS) 2 10(M', 49.9%), l63( loo%), 105(90.4%). 

S - M c i i i ~ l  3-o.r~~-3-(4-rnethylphenyl)propanedithio~t~~ 2b Obtained as yellow 

crystals. nlp 55-56°C (lit.  mp. 54-55"C8). yield 7 I %( 1 .GO@, by the reaction of the 

ketenedithioacetal l b  with hydrogen sulphide in refluxing dioxane in presence of 

boron trifluoride etherate for 2h. 

S-Merl iv l  . ~ . o r o - 3 - ( 4 - c h l o r ~ , p l ~ e n v l ~ , ~ r ~ ~ p ~ ~ n ~ ~ i 1 l l i ~ ~ a t ~ ~  2c Obtaincd as yellow 

crysials. rnp 75-76T (l i t .  mp. 70-71"Ch)). yield 83%(2.OOg). by the reaction of the 

ketenedithioacetal l c  with hydrogen sulphide in refluxing dioxane in presence of 

boron trifluoride etherate for 2.5h.. M/z (EIMS) 244(M'. 39.4%). 197(85.5%). and 

l39( 100%) 

S-Methyl 3-ixo-3-(4-nwthoxyphenyt)propanedirhioa~e 2d Obtained as yellow 

crystals. mp 66-67°C yield 87%( 1.37g), by the reaction of the ketenedithioacetal 

Id with hydrogen sulphide in refluxing dioxane in presence of boron trifluoride 

etherate for 3 h.. 'H NMR (90MHz. CDCI3) 6= 2.6(s, 3H, SCH3), 3.9(s, 3H, 

OCH?). 6.9Ys. IH, vinylic), 6.96(d, 2H, J = 9Hz). 7.9(d, 2H J = 9Hz)ppm. IR 

(KBr); v = 1600, 1590, 1500, 1210cm~'.  
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796 NAIR AND ASOKAN 

S-Methy/  3-oxo 3-naphthylpropanedithioate 2e Obtained as yellow crystals, mp 

98-99°C. yidd 5 5 %  (1.43g). by the reaction of the ketenedithiactal l e  with 

hydrogen sulphide in refluxing dioxanc in presence of boi i x ~  trifluoride etherate 

for 4h.. 'tl NMR (300MHz. CDCI3) k2 .66  (s. IH, SCH>), 7.08 (s, 1H, vinylic), 

7.51-7.55 ( i n  2H, arom), 7.82-7.92 (m, 4H, arom) 8.44(s, IH, arom), 15.17(s, IH, 

arom) ppm "'C NMR 6 = 14.61(SCH3), 108.73(vinylic), 123.23, 127.31, 128.23, 

128.46. 129.67. 169.59(arom).. 217.51(C=S) ppm. IR (KBr); v = 1600, 1550, 

I 2.10 mi.' 

S-MrthyI f-o.ro-3-lhie,tylprunedithioateR 2f Obtained as yellow crystals, mp 53- 

54"C(lit. nip. 50-5 I "C), yield 68%( I .46g) by the reaction of the ketenedithioacetal 

I f  with hydrogen sulphide in presence of boron trifluoride etherate in refluxing 

dioxane for 4hours. 

S-McthyI 3-oxo-3-~4-bromophenyl)propanedithioute.2g Obtained as yellow 

crystals. ITIF' 88-89"C. yield 63% (1.8 1 g), by the reaction of the ketenedithioacetal 

l g  with hydrogen sulphide in refluxing dioxane in presence of boron trifluoride 

etherate for 2h. 

H NMR I 90MHz.CDCI3) 6=2.5(s,3H,SCH~), 6.89(s, 1 H,vinylic)), 7.5(m,4H, 

arom.) "C NMR 6=17.09(SCH,), 107,37,(vinylic) 126.31, 127.84, 131.78. 

132.89.(arom): 167.00, (C=O); 217.16(C=S) ppm. IR(KBr); v = 1580, 1470. 1410, 

1230cm-' 

S-Methyl 3-oxobutanedithioate8 2h Obtained as a red viscous liquid, yield 

677~(  1 .00g). by the reaction of the ketenedithioacetal l h  with hydrogen sulphide 

in presence of boron trifluoride etherate in dioxane at 60°C for 3.5 hours. 

I 
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ACYL KETENE DITHIOACETALS 797 

S-Methyl cy:lotir unone-2-dicarboxylate8 2 i  Obtained as a reddish-yellow viscous 

liquid, yield 63W1 18g), by the reaction of the ketenedithioacetal li. with 

hydrogen sulphide in presence of boron trifluoride etherate in dioxane at 60°C for 

1 hours. 
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