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Swronary EnethzoEmabZe fi-oxodzthzoesters allowzng the successzve formatzon of carbon- 
carbon bonds at the carbony and at the th?ocarbonyZ sztes, 
dzthzoesters and can be used as a3d’ or a3a1 synthons. 

are precursors of a-unsaturated 

It has been shown "'that allphatlc Gngnard reagents react stereoselectlvely with 

non-enethlollzable p-oxodtthloesters to give, via a thlophillc addltlon, 2,2-bls (alkylthlo)- 

cyclopropanols. This co~unlcatlon presents our first results related to the reactions of 

organometalllcs with enethlollzable p-oxodithioesters, which demonstrate that these readily 

available blfunctlona~ compounds 3 are precursors for the synthesis of a-ethylenic dlthlo- 
4 

esters and can be used as a3d' or a3 a1 synthons . 

When P-oxodlthloesters (1, 21, which exist mainly in their enollc form, were - 

treated with at least two equivalents 5 of the organometallics and under the expertmental 

conditions mentioned in table I, p-hydroxydithioesters (3 to I), resulting from an exclusive - 

add-rtlon to the carbonyl group, were o btained in good y-reld The chemoselectlvlty of these 

reactlons and the fact that no or lrttle (less than 15 %) retro-Claisen reaction occurs 

contrast with the results reported for the addition of Grlgnard reagents to P-ketoesters 6. 

When there was no substituant on C2 (R'= H), dehydration of the ~-hydroxydlthlo- 

esters (table II) could be performed by use of p.toluenesulfonic acid (p.TsOH) but when 

R' = CH3 , the main reaction was the cleavage of 7 into acetone and methyl propanedlthioate. 

Dehydration of 7 via its mesylate ’ was satlsfylng and this procedure appeared to be - 

convenient in both cases. New a-unsaturated dlthioesters such as 9_, 10 and 11 * (10 is --- 
monoterpenlc and has the cls-trans geranlc acid structure) were prepared startjng from 

p-oxodithloesters and this method complements the few known procedures ' 

It 1s known that saturated and unsaturated (allyllc, benzyllc, propargyllc) 

Gngnard reagents can give respectively thiophilic and carbophilic additions to dithioesters" 

". The chemoselectlve addition of organometallics to the carbonyl group and the use of the 

dithloester function as acyl anlon (via thlophlllc addition) or acyl cation equivalent (via 

carbophilic addition) make possible the use of p-oxodlthloesters as the two synthetic 

equivalents shown below 
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Table I Addition of organometalllcs to the carbonyl group of P-oxodlthloesters 

enoltc 
? lH s ‘1 2 R*M (Et20 or THF) 

j-OZWi 

L L 

SMe *) Hz0 

p-ox0 
dlthloester 

Methyl 
Methyl 
Methyl 

n-Butyl 

Crotyl 

85 
3 90 - 

77 

4 95 

5 (c) 88 - 

1 H (EtzO, hexane) 

T H 

7 H - 4-methyl- 
-3-pentenyl I MgBr (THF) 

2 CH3 Methyl _ MgBr (Et?.O) 

Experimental 
metallic at 

1 or Lwas added slowly in a solution fI/lN) of 2,5 to 3 equ-tv of organo- 
-15 to -10°C. The mixture was allowed to warm to 0°C (-2 hrs) then hydrolyzed 

in a cold dilute solut?on of HCl and extracted with petroleum ether. With MeLl and BuLl the 
reactions were carned out respectively at -20 and -60°C 

6 80 

T 92 - 

R2 I M (solvent) 

~2oH s v I, 
SMe 

R' 

a) Structures were deduced from NMR, IR and mass spectra. 
bl Yields of crude P-hydroxydlthloesters (partla'f degradation occurs during distillation 

or chromatography through silica gel) 
c) in 5, 

7 is solid, m.p.= 42°C 
Rz= CHF=CH-CH(Me)- (inversion 07 the allyllc chain) 

Table II Preparation of a,p-ethylenic dlthloesters. 

SMe 

P-hydroxy 
dithioester 

R' ’ R2 Procedure 
ethylenlc 

dlthloester 
% Yield (a) 

(A) 8 63 
3 H Me (8) 8 85 

5 H CH2=CH-CH(Me)- (A) 9 55 

6 H (Me)2C=CH-fCHz)2- (B) 10 53 

1 Me Me (Bf 11 (b) - 65 

(A) The P-hydroxydlthloester was treated with p TSOH (0,5 equlv ) in refluxing benzene 

(B) 
(60 cm3 for 10m2 mole) ln a Dean Stark apparatus for 1 5 hr. 
1 3 lo-* mole of MeSOzCl was added to the solution of lo-2 mole of p -hydroxydlthlo- 
ester in 20 cm3 of CHzC12 and 2,5 10m2 mole of N(Et)j cooled to -10°C. The mjxture 

(a) 
was then allowed to warm to room temperature (3 and 4) or kept at 60°C for 2 hrs (2). 
~~~~~~after purtflcatlon by passing through a column of slllca gel (eluant petroleum 

(b) - 25 % of the ~-unsaturated dlthloester were formed. 
conJugated Isomer by a trace of DBU In refluxlng THF. 

This was readily converted into Its 
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The potential synthetic uses of these synthons have been demonstrated by the 

synthesis of 6-hydroxy-3,3,6-trlmethylhept-l-en-4-one 14 through two different ways In each - 

case, the fjrst step was the add~tlon of methylmagneslum iodide to 1 (prepared from CS2 and - 

acetone) 3 leading to the lsoprenlc ~-hydroxydlthloester 3. Protectjon of the hydroxy~ - 

group gave the ethoxy ethyl ether 3' which was added to a solution i+ 0.7 N, 2 equxv.) of - 

prenylmagneslum bromide in THF at -78°C (carbophlllc addltlon with the expected inversIon of 

the allylic chain occurs " land the resulting salt was alkylated at sulfur with methyl 

iodide to give 12 (82 % yleld).Besldes,3_' was added to a solution (,lN, 2 equlv ) of ethyl- - 

magnesium bromide in THF at -30°C and the carbanlon C resulting from the thlophlllc addition - 

was alkylated with prenyl bromide leading to 13 (90 % yleldf These two sequences gave dlthlo- - 

acetals (12 and 13) whJch were hydrolyzed according to known procedures 
13, 14 

into hydroxy- 

--is - ketone 14 in 62 % and 58 % yield respectively. ~ehydratlon of 14 (with 0.1 equqv. of - - 

p TsOH ln bolllng benzene for 16 hrs) gave the 3,3,6-trlmethylhepta-l,5-dlen-4-one 

(artemisia ketone)16 

Me1 
-78 r20"C 

)_ OEt 

W, MeOH 

1 AgNO3 

L MgBr 

THF, -78°C 
4 

carbophilic 1 .I 

addition 
3' thloph-rf?c 

addition C - 

0&J 

- 

') EtMgBr, THF '8r 

-30°C -787'20°C 

I *) H20 

\/OEt ' 
/ 
0 EtS SMe 

3, THF, H20, H+ 

16 - 
cuc12, cue 1 

-Hz0 -H20 14 * Artemisia ketone & - 

13 - 

H,O, acetone I 

The inversion of the prenyl chain in the alkylat~on step of carbanlon 2 was 

unexpected 17. However, the oxygens of the ethoxy ethyl ether group can stabilize thus 

intermediate (by chelation of the magnesium) and so modify its reactlvlty. Beside a direct 

SN 2' displacement, a pathway lnvolvlng an alkylation at sulfur to give an ylide followed 

by a [2,3] sigmatropic rearrangement can be envisaged Such a pathway has been assumed 

for the alkylations in basic medium of a-alkylthlo or a-alkylselenoketones by allylic 

halides." 
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Quenched with water, carbanlon C gave, after deprotectlon of the hydroxyl group, the dlthlo- 

acetal of a beta-hydroxy aldehyde (16)" but we were not able to alkylate C with methyl - - 

iodide and again, this may be due to the stabilization of C. - 

The preparation of new a,P-ethylenic dithioesters from p-oxodlthloesters (espe- 

cially in cyclic systems) and some other synthetic applications are presently under investi- 

gation. All experimental data concerning the preparation and the description of the new 

compounds mentioned in this note will be published in the full paper 
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