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Abstract-Enantioselective Synthesis of quaternary carbon centers 

through Michael-type alkylation of chiral imines of 3-methyl-4- 

thianone and successive regioselective synthesis of chiral 

2.2-dialkyl-3-cyclopentenone via Ramberg-BITcklund reactions are 

reported. 

4-Thianone (1) is a heterocyclic compound consisted of five carbon units and a 

sulfur atom as an active functional group for a ring transfomatio.n. Recently 

we rep0rted.a regioselective synthesis of 2-alkyl-3-cyclopentenones starting 

from 4-thianone by the selective alkylation and Ramberg-BBcklund type reactions. 
1 

We now describe studies on the use of these methods to the synthesis of an 

optically active 2-alkyl-3-cyclopentenone. 

The reaction involves a new type of "deracemizing alkylation" developed by 

Pfau et al.and we applied Pfau's procedure to imine derivatives of 3-alkyl- 

substituted 4-thianones (2) [Scheme 1). Thus reaction of imine 2,  bp 139 'C 

(2 mmHg) [prepared in 63% yield from (2) -3-methyl-4-thianone (2) and (5) - ( - )  -1- 

phenylethylamine 4 by azeotropic removal of water, toluene, p-toluenesulfonic - 
acid (catalyst), 2 hl with 2 equiv. of methyl vinyl ketone (THF, 25 'C, 3 d) led 

to adduct 5 .  Hydrolysis (10% AcOR, 25 OC, 2 h) of crude compound 5 afforded 

(R)-(+)-diketone 6, 61% yield, +47.7O (c 0.98, EtOH), 65% ee, and the 



1 starting mine 4. The enantiomeric excess of 5 was established by H-nmr analysis 

in the presence of Eu(hfc)3. The absolute configuration of 5 was determined in 

comparison with Pfau's report.2 Clearly, the reactive nucleophilic spiecies in 

this reaction is the secondary enmine 1, in tautomeric equilibriun with the 

imine 2,  which reacts with methyl vinyl ketone regiospecifically and stereo- 

selectively. The stereoselectivity of this reaction can be explained by assuming 

a Diels-Alder like transition state (Figure 1: .7 Base-induced cyclization8 of 

diketone 5 led to 8.9 Similarly, ($)-(-)-diketone 2,  58% yield, 1 ~ 1 ~ ~  -47.2- 

(C 5.94, EtOH), 65% ee. was obtained starting from chiral imine 10, bp 150 'C 

I2 mHg) [prepared in 76% yield from (+) -3-methyl-4-thianone and (5) - (+) -1-phenyl- 

ethylmine 111  with 1 equiv. of methyl vinyl ketone. 
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Figure 1. 

Proposed transition state for the 

reaction of methyl vinyl ketone 

with chiral enmine (S)-7. 
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We attempted a synthesis of optically active 2,2-dialkyl-3-cyclopentenone from & 

as shown in Scheme 2. (5)-(+)-Diketone 5 was converted to 12 by protection of 

carbonyl group [ethylene glycol, p-toluenesulfonic acid (catalyst), benzene, 

refluxl, followed by oxidation [m-chloroperbenzoic acid (3 equiv.)] in 79% yield. 
11 

Six-membered sulfone 12 was transformed into cyclopentene 13 by the one-pot 

Ramberg-Backlund reaction1 (t=.-BuOK, CCI4, t&.-BuOH, 50 'C) under nitrogen 

in 60% yield. After acid-catalyzed cleavage of the 1,3-dioxolane group in 13 

[pyridinium p-toluenesulfonate (catalyst), aqueous acetone, refluxl, optically 

active 3-cyclopentenone 14 was obtained. Application of this procedure to 

natural compounds are in progress. 

(S)- ( + I  -14 
Scheme 2 
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