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AMwet: The 1,3ditbiane l-oxide (DITOX) asymmetric buikling block/chiral 
auxiliary has heen used to prepare (R)-(-)-2.6-dimethyl heptanoic acid (l), a 
simple derivative of citronellal. in two steps from (2). 

Simple 1.3~dithiane l-oxide (DITCX) derivatives can act as combined chiral auxiliaries and 
asymmetric building blocks for the enantiocontrol of a wide range of organic nactions. For example we 
have shown that 2-acyl-2-alkyl-1.3dithiane I-oxides undergo highly diastereoselective enolate aBylation.l 
Matmich reaction,2 carbonyl group reduction,~ Grignard reagent addition,4 hetero-cycloaddition,~ and 
conjugate addition mactiow6 in many cases stemoselectivity is sufficiently high that the minor isomer is not 
detected using 400 MHz 1H NMR spectroscopy. The acyl dithiane oxide building blocks are available 
enantioselectively in up to optical purity; they am inexpensive and of relatively low molecular weight; both 
enantiomers are available in all cases. 7p A chelation-control model of the reactivity of these systems allows 
us to predict with certainty the major product isomer to be formed in all the reaction types so far studied. We 
now report the first application of the DITOX unit to an enantioselective synthesis, that of (R)-(-j2,6- 
dimethyl heptanoic acid (1),9 a natural product derivative containing a carboxylic acid function substituted 
at the a-carbon atom, a feature common to many analgesic compounds. This simple application 
demonstrates for the first time all of the methodology necessary for the use of DITOX units as chiral 
auxilii, including removal. 

(1) 

The synthesis was completed initially in the racemic series from (*)-anti-2-ethyL2-pmpanoyl-1.3- 
dithiane 1 -oxide (*)-(2). Generation of the enolate using lithium hexamethyl disihwide and treatment with l- 
iodo-4methylpentane in the pmsence of DMFTJ resulted in a very highly diastemo&zdve reaction to give 
(f)-(3) with no trace of the minor stereoisomer at the alkylated centre visible in the 400 MHz 1H NMR 
spectrum. No alkylation took place in the absence of DMPU. Cleavage to give the acid (f)-(l) was 
accomplished by ready hydrolysis to the diketone (k)-(4) with NBS (75%).tu followed by oxidative cleavage 
using sodium periodate (60%) (Scheme). 11 
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For the optically pure series, (1&?@-(+)-a#k2-ethy1-2-propanoy1- 1,3dithiane 1 -oxide, (lR,2@(+)- 

(2) ([42OB = +280.8 O; c = 1 (CHCb)), predicted by our rule of thumb to lead to the correct absolute 

stereochemistry in the final product, was prepared by enantioselective sulphur oxidation of arm’-2-ethyl-2- 
propanoyl-1,3-dithiane followed by crystallization to optical purity.7 Enolate alkylation as desc&ed above 
led to optically pure (lR*2’R)-(+)-(5) ([a12uD = +166.8 ‘; c = 1 (CHC13)) in 57% yield without 
complication and in an equally highly stereoselective reaction. In this case, however, conversion into acid 
(R)-(-)-(l) using the two-step procedure successful for the racemate was expected to lead to racemization 
through ready enolization of the diketone. and, while reduction proce4ed in good yield, again with very 
high diastemoselectivity,3 thus introducing two new contiguous asymmetric centtes overall, the resulting 

alcohol (lR,2R,l’S,2’R)-(+)-(5) ([a]mD = +45.6 ‘; c = 1 (CHC13)) proved resistant to hydrolysis to the keto 
alcohol12 Fortunately, simple base-mediated deacylation of (+)-(3), a technique also used by us8 and 

others13 to prepare non-racemic dithiane derivatives, led directly to (R)-(-)-(l), we believe without loss of 
stereochemical integrity, l4 in 39% yield ([a]# = -18.21 O; c = 1.01 (CHCl3); (lit.: [t&$ = -17.5 “)).I5 

The synthesis thus proceeds to give essentially optically pure (R)-(-)-(l) in two steps from (2); in addition 
the 2-ethyl- 1.3-dithiane 1 -oxide auxiliary is recoverable in optically pure form (Scheme). We hope that this 
simple synthesis will pave the way for further application of the DlITIX asymmetric building block. 

These investigations have enjoyed the support of Glaxo Group Reseaxh Ltd. (studentship to SMA). 
We are also indebted to the SERC Service for Very High Field NMR Spectroscopy at the University of 
Warwick for their help and patience. 
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