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Abstract- A facile two-step or three-step one-flask procedure for a synthesis of 

P-alkyl-P-phenylthio-a-unsaturated carbonyl compounds (3a-j) from readily 

prepared 3-methoxy-1-phenylthio-1-propyne (1) is described. Condensation of 

3a-j with methyl thioglycolate readily affords a number of 3-alkyl- and 3,5- 

dialkylthiophene-2-carboxylic methyl esters. 

P-Thiosubstituted a,P-unsaturated enones (vinylogous thiol esters), besides their use as a blocking group,l 

have been shown to he of interest as multifunctional synthons in organic ~~nthesis.2-3 However, the use of 

this class of compounds in heterocyclic synthesis hitherto has not been examined too much, probably due to 

the non-availability of expedient methods for their synthesis. To the best of our knowledge, only scattered 

examples of their exploitation for furan,4 a-pyrone,5 pyrazole,6 and pyrimidine6 syntheses have been reported 

in the literature. As a part of our interest in studing the synthetic utility of 3-methoxy-1-phenylthio-I-propyne 

(I)? we now report a facile procedure for synthesizing a group of P-alkyl-P-phenylthio-a,P-unsaturated 

carbonyl compounds8 which, in turn, react with the methyl thioglycolate affording 3-alkyl- and 3.5- 

dialkylthiophene-2-carboxylic methyl esters in good yields (Scheme I ).9 

The synthesis of P-alkyl-P-phenylthio-a,P-unsaturated aldehydes (3a-c) and ketones (3d-h) was performed by 

a sequence of alkylation and hydrolysis from 110 which was readily prepared by phenylsulfenylation of 

methyl propargyl ether.7 When compound (1) was treated with lithium diisopropyl amide (LDA) (1 equiv.) in 

THF at -78 OC followed by the addition of ethyl iodide (1.2 equiv.), the alkylated allene product (2a) (R = Et) 

was produced in 70% yield (Kugelrohr distillation, 110 OC13 mm Hg). Simple acid treatment of a THF 

solution of 2a with 0.1% HCI afforded a mixture of Z- and E- stereoisomeric 3-pbenylthio-2-penten-I-ones 

(3a) (9:1, 92% combined yield), which were separable by silica gel flash chromatography. The highly 
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regioselective alkylation of 1 was confirmed by the nmr spectra of 2a and the following hydrolysis product 

(3a).10-11 In fact, the allenic intermediate (2a) has no need to be isolated in the synthesis of 3. A more 

convenient way to afford the same ratio of the 2- and E- 3a in a better overall yield (84%) was achieved by the 

acid hydrolysis of the alkylation mixture where the solvent and regenerated diisopropylamine were removed 

under reduced pressure before addition of the acid. Likewise, the P-alkyl-P-phenylthio-a,P-unsaturated 

aldehydes (3b-d) were also produced by this facile two-step one-flask procedure (Table 1). 

The same strategy was successfully applied on the synthesis of P-phenylthio-a$-unsaturated ketones. 

Trcatment of 1 in THF with LDA (1 equiv.), alkyl iodide (1 equiv.), n-BuLi (1 equiv.), and alkyl iodide (1.5 

equiv.) sequentially followed by the hydrolysis gave the desired ketones (3e-j) in good overall yields, 

presumably via the allenic intermediates (2e-j) (Scheme I) (Table 1). 

JOMe 2a-d 
PhS- I 

I 

Condensation of the vinylogous thiol esters (3a-j) thus obtained with the methyl thioglycolate to give the 

thiophenes was carried out in NaOMeIMeOH (2 equiv.) at reflux (Scheme 1). Methyl 5-etbylthiophene-2- 

carboxylate (4a) was found to he produced in 75 and 64% yields from the Z- and E- stereoisomeric enones 

(3a). respectively. Similarly, reaction of the mixture of En enones (3b-j) with NaOMe under the same 

conditions smoothly afforded the corresponding 3-alkyl and 3.5-dialkyl substituted thiophenes (4b-j) (Table 1). 

In summary, a facile two-step or three-step one-flask synthesis of P-alkyl substituted P-phenylthio-a$- 

unsaturated carbonyl compounds from readily availabe starting material (1) and their subsequent use in the 

synthesis of alkyl substituted methyl thiophene-2-carhoxylate as three-carbon annulation fragments were 
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described. In the reaction sequence, compound (1) serves as the useful 3-, and 1.3-dianionic equivalents (5) 

and (6) to give enones (3a-j) which, in turn, sereve as the 1,3-dicationic equivalents (7) to afford the 

thiophenes. The use of this strategy in other heterocyclic synthesis is the subject of current investigations, the 

results of which will be reported in due course. 

Table 1 Synthesis of P-alkyl-P-phenylthio-a$-unsaturated carbonyl compounds (3a-j) and alkyl substituted 
methyl thiophene-2-carhoxylate (4a-j) from 3-methoxy-I-phenylthio-1-propyne (l)a 

- - 

akyl  halides 

RX = R'X = n-PrI 

RX = EtI, R'X = n-PrI 

RX = n-PrI, R'X = EtI 
RX = EtI. R'X = n-BuI 
RX = n-BuI, R'X = EtI 

P-phenylthioethylenic enones 

and ends (z:@, % yieldc 

3 a R = E t  (9:lld 84 

3b R = n-Pr (9:l) 86 

3c R = n-Bu (8 :1)~  90 
3d R = PhCH2 (10 : l )~  81 

3e R = R' = Et (15:l) 71 

3f R = R' =n-Pr (25: l)d 74 
3g R = Et, R'=n-Pr (14:l) 69 

3h R =n-Pr, R r = E t  (15:l) 72 
3i R =Et, R'= n-B (14:l) 75 

3j R = n-Bu, R' = Et (23:l)d 78 

thiophene-2-carboxylic esters 
% yieldc 

4a R = E t , R ' = H  75 

4b R = n-Pr, R' = H 82 
4c R = n-Bu, R' = H 73 
4d R = PhCH2, R' = H 7 1 

4e R = R ' = E t  83 

4f R = R' =n-Pr 73 

4g R = Et, R' =n-Pr 80 

4h R = n-Pr, R' = Et 70 
4i R = Et, R' = n-Bu 87 
4j R = n-Bu, R' = Et 8 1 

aAll enones and thiophenes derivatives have been fully chrarcterized by 1H nmr,l l ir, and mass 
spectroscopies. ~Z:E isomer ratios were determined by nmr peak areas of the crude hydrolysis products unless 

otherwise noted. CIsolated yields. d~solated ratio of the Z- and E- isomers. 
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