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Ahstrrt-Enethiols, derived from ethyl acetoacetate and ethyl benzoylacetate have been alkylated with 
allyl-. crotyl- and propargyl bromides to give ethyl 3-alkylthio-crotonatcs (E- and Z-forms) and ethyl 
3-alkylthiocinnamate (Z-form). The Z-forms of the alkylated crotonates are smoothly converted to the 
corresponding E-forms by heat or irradiation. The sulphides undergo different rearrangement reactions in 
solvents like acetic anhydridc. pyridine. triethylamine and quinoline leading to a variety of products 
including derivatives of thiophene and ZH-thiopyran. 

INTRODUCTION 

IN A series of papers we have performed the synthesis of enethiols from so-called 
active methylene compounds,‘* 3. 5 H-bonding studies,‘, 3*s mass spectrometric 
investigations,2*4 and some reactions of enthiols 6* ‘. In connection with the syn- 
theses of vinyl-alkylsulphides from some enethiols’” we observed that a so-called 
thio-Claisen rearrangement occurred. This prompted us to investigate this reaction 
more thoroughly and also alkylation studies and thermal and photochemical 
isomerization reactions were pursued. In the present paper results from enethiols 
derived from ethyl acetoacetate and ethyl benzoylacetate are presented. 

SYNTHESES 

The enethiols I and II were prepared from the corresponding oxo-compounds’** 
and both enetbiols exist entirely in the Z-form (for E,Z-nomenclature, see ref.Y). 

In one case of alkylation of enethiols it is claimed that only S-alkylation is ex- 
clusive with formation of the Z-isomer.’ A recent investigation7 shows that also small 
amounts of the E-isomer can be formed. In our case alkylation of sodium or tetra- 
butylammonium salts (for the principles of ion-pair extraction, see Brtidstriim’“-‘4 
and Starks15) of I and II, respectively, gave only the S-alkylated products (III-VI). 
Compound I produced predominantly the Z-isomers III (Z) and IV (Z) and traces of 
the E-isomers, III (E) and IV (E), whereas II gave only the Z-isomers (V and VI) from 
the sodium salts (Tablel-3). Due to steric hindrance the structures of the tetrabutyl- 
ammonium- and sodium salts, should differ as to the content of Z- and E-isomers, 
and the mixture of alkylation products should not be the same. This indeed, was 
observed. The tetrabutylammonium salt of I gave 69”/, III (Z) + 31% III (E) on 

l Part VI. See ref. 6. 
t Presented in part at the IVth Symposium on Organic Sulfur Chemistry, Venice, June 1970. 
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Rearrangement ofX (Z) in quitwline 

Compound X (Z) (6.13 g, 0025 mole) was added dropwise to 25 ml quinoline at 180” under N,, reaction 
time 14 hr. Work-up as usual gave 6.76 g; 4.62 g of this was distilled to give 1.41 g, b .p. 146-156”p3 mm Hg. 
Further purification of 1 g with U MC gave 500 mg (9 %). R, = 0.50 of XX and 700 mg (15 %). R, = 043 
of XVIII. 2 phenyl-3cthoxycarbonyl-6H-thiopyrane, nn ” - 16046. (Found: C. 68.21; H. 564. C,,H,,O,S - 
requires: C. 68.28; H. 5.73%); IR vz (cm-‘) 1700 (C----O); UV (EtOH) &., (log e_) 350 nm (3.65). 

Rearrangement ofX (Z) in acetic anhydride 

Compound X (2) (1.81Sg OQO74mole) was dissolved in 10ml Ac,O and heated at 160” for 3 hr in a 
degassed ampule. Distillation of @98 g crude product gave 114 mg (11%) of XX. 

Rearrangement o/X in triethyl amine 

Compound X (3.18 g, 013 mole) was dissolved in 25 ml Et,N and refluxed (894’) for 3$ hr. Distillation 
gave I.635 g (52%) of crystalline XX m.p. 36”. b.p. 14&143”/03 mm Hg. ni’ = 1.5842. 

Rearrangement ofXl (Z) in pyridinr 
Compound X1 IZ) (0.270 g 1.1 m mole) was dissolved in 0 .8 ml pyridine and heated at 160” for f hr in a 

degassed ampule. Distillation at llO-13o”p5 mm Hg gave a mixture of 85% XX and 15% XXII. 
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