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'Y-SUBSTITUTED KETENE THIOACETALS AS @LITHIOACRYLATE EQUIVALENTS. 

THE SYNTHESIS OF (t)-ELDANOLIDE 

Edward Dziadulewicz and Timothy Gallagher* 

School of Chemistry, Bath University, BATH BA2 7AY, U.K. 

Summary: Lithiation of l,l-bis(phenylthio)-3-phenylthio-1-propene 3 and reaction with a 

range of electrophiles gave exclusively the-r-substituted product 4. This reagent has been 

used in a short synthesis of the pheromone, (')-eldanolide. 

The ready availability of ketene thioacetals has reinforced the role of these compounds as 

useful synthetic intermediates.' A particularly important aspect of their chemistry that 

has been widely exploited involves lithiation of 1 and reaction of the resulting anion 2 with 

various electrophiles. 
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The synthetic value of this process is controlled by the regioselectivity (0~ VS'X) of electro- 

philic attack at this ambident anion. In general alkylation (with RX,Me,SiCl, also D,D) 

takes place at the 'harder' a-site while aldehydes and ketones react predominantly at the 

'softer' Y-site. (Eq.1)2 However this regioselectivity is sensitive to a number of factors 

one of which is the nature of the substituent (X) at the y-position of 1.3 

We now report that incorporation of a Y-phenylthio group into 1 (R=R'=Ph, X=SPh i.e.3) directs 

both 'hard' and 'soft' electrophiles to the y-site exclusively. In addition, hydrolysis of 

the ketene thioacetal moiety and elimination of thiophenol from these adducts (i.e. 4) allows 

l,l-bis(phenylthio)-3-phenylthio-1-propene 3 to be regarded as a versatile P-lithioacrylate 

equivalent.4 
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Preparation of 3 was carried out in two steps, in 83% overall yield, from a-bromoacrolein. 

Addition of thiophenol (3eq.PhSH/BF3-Et,O/CH2C12) to a-bromoacrolein followed by elimination 

of HBr (OBU/CH2Cl2) gave 3 as a pale yellow oil which crystallised at -15°C.5 Lithiation of 

3 was carried out using LDA/THF at -78°C. The resultant solution was warmed to -40°C and 

maintained at this temperature for 30 minutes. The anion solution was then retooled to 

-78°C and treated with the appropriate electrophile. The reaction mixture was generally 

allowed to warm to room temperature before addition of aqueous NH4Cl. When cyclopentanone 

and cyclohexanone were involved, however, best results were obtained by quenching the 

reaction mixture at -78°C. 

A variety of electrophiles were examined (see Table) and in all cases the Y-regioisomer 4 was 

the only product isolated.6 

This regiochemical assignment is based primarily on NMR ('H and 13C) and, for entries (viii), 

(ix) and (x1, this assignment was confirmed by conversion of the product to the corresponding 

a,a-unsaturated lactone (5, 6 and 7 respectively) uting the conditions described below? 

TABLE Entry Electrophile Yield of 4(%1 

(i) 

(ii) 

(iii) 

(iv) 

(VI 

(vi) 

(vii) 

(viii) 

(ix) 

(x1 

Me1 

PhCH2Br 

Bre 

)_Br 

Me3SiCl 

D20 
PhCHO 

0 
cyclopentanone 

cyclohexanone 

82a 

87b 

82 

42 

95 

88 

7oc 

72 

7od 

93 

a. Use of (Me0J2S02 gave 4 (E=Me) in 81% yield. 

b. Alkylation in the presence of HMPA still gave the Y-regioisomer as the 

sole product. 

c. Obtained as a 3:2 mixture of diastereoisomers. 

d. Unlike cyclohexanone, cyclopentanone has been shown to react 

preferentially at the a-site? 

Entries (vl and (vi) are of particular interest. Even in systems that show a preference for 

yalkylation (e.g. 1 R/R'=(CH2j3, X=Phl these two electrophiles (Me3SiCl and D201 still react 



4549 

exclusively at the or-position? Benzylation of 3 is also significant (entry (ii)). Studies 

on a closely related system 8 by Corey and Kozikowski have shown that, in this case, the 

a-benzflated regioisomer was formed.8 Clearly further investigation is necessary to more 

accurately define the factors influencing CYVSY selectivity in carbanions of this type. 

0 

0 o 8 5 Al 
fjn=l 

7 n=2 

CH,S 

a 

The use of 3 as a p-lithioacrylate equivalent is exemplified here by a short synthesis of 

(f)-eldanolide 11, the wing gland pheromone of EZduna saccharina (wlk)? Treatment of the 

lithio derivative of 3 with 4-methyl-3-pentenal" gave alcohol 9 (85%) as a mixture of 

diastereoisomers. Lactonisation of 9 $TFA/CH2C12 followed by NaHC03/H20/MeOH) and 

subsequent elimination of thiophenol from lactone 10 (DBU/CH2C12) gave butenolide 11 (60% 

yield from 9). This compound has been previously reported and was converted to (?I-eldan- 

olide 12 (Me2CuLi,60%) as described by Kunesch et ~2. gd (see Scheme). 

SCHEME 

DBU Me2CuLi 
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