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Summary: The title compounds were prepared by an efficient route featuring novel reductions
of an acid chloride and the Sharpless epoxidation of an allylic alcohol.

The coenzyme A (CoA) esters of substituted oxirane-2-carboxylic acids such as
2-tetradecyloxirane -2—carboxylic acid (tetradecylglycidate) have been found to be powerfully
hypoglycaemic in animals of several species,’ including man.? This is associated with the
inhibition of carnitine palmitoyltransferase A (CPTl), which is required for the oxidation of
long-chain acyl CoA esters. (Rac.)-2-[6-(4-chlorophenoxyYhexyl]-oxirane—2-carboxylic acid
[(1), generic name Etomoxir for the corresponding ethyl ester], as its CoA ester, acts as a
strong inhibitor of mitochondrial CPT1 and is a candidate anti-diabetic drug.® This activity is
likely to be associated with one enantiomer due to an enantioselective active—site directed
irreversible inhibition of the enzyme by covalent bond formation.4 To investigate this
hypothesis, a synthetic method for obtaining (la) (R-isomer) and (1b) (S-isomer)
enantiospecifically was devised (Scheme 1).

The routes to the enantiomers (1a) and (Ib) and their esters involve Sharpless epoxidationss
of the allylic alcohol (2), which was obtained from the o,g—unsaturated ester (3).¢ Efficient
reductions of o,f—unsaturated esters to allylic alcohols are not well reported. Carbonyl
compounds have been reduced by sodium borohydride absorbed onto alumina? or silica.s We
have found that NaBH, on silica is suitable for the chemoselective reduction of the acid
chloride (4)° [prepared by base hydrolysis of ester (3) to give acid (5),'° that was treated with
thionyl chloride] to allylic alcohol (2).''  Alternatively, reduction of ester (3) with aluminium
trihydride in diethyl ether'z gave allylic alcohol (2) directly in high yield and with complete
chemoselectivity. The alcohol (2) was treated with z-butylhydroperoxide, titanium isopropoxide
and diethyl L-(+)-tartrate in a modified Sharpless epoxidations to give the enantiomerically
pure (S)-(-)~epoxycarbinol (6a)!'? (concerning the configuration of 6a see below). Oxidation
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of the epoxycarbinol (6a) to oxiranecarboxylic acid (la) was not trivial and a variety of
reagents was tried before it was found that ruthenium(III)-catalysed oxidation (RuCl,-NalO )14
gave a product mixture containing mainly (la) but accompanied by acid (7) derived from
oxidation of the oxirane methylene.'s Although the required acid (la) could be obtained from
the mixture by recrystallisation, isolated yields were low (15-20%) and it was more efficient to
esterify the crude mixture of acids and separate the esters by column chromatography or
distillation,  Thus, diazomethane esterification gave the ester (8a)'s (purified by column
chromatography). Esterification with diethyl sulphate gave ester (9)'7, purified by distillation,
which could be hydrolysed to crystalline (R)-(+)-oxiranecarboxylic acid (1a).1s

The above sequence was repeated on the allylic alcohol (2) using diethyl D-(-)-tartrate,
t-butylhydroperoxide and Ti(OiPr), to give the (R)—(+)-epoxycarbinol (6b) (49%), which was
treated with RuCl,-NalO,'+ to give the (§)-(+)-oxiranecarboxylic acid (Ib) (80%).
Esterification of (Ib) with diazomethane and column chromatography gave the ester (8b)
(69%).®

The predicted enantioface selectivity of the Sharpless epoxidation of (2) employing diethyl
L-(+)-tartrate as chiral auxiliary should lead to (6a), ie. (S)- configuration.z® It follows that
the configuration of (8a) and (la) should be (R) which is in accord with the known?2'
configuration of the similar anti-diabetic drug (R)-(+)-2-tetradecyloxirane-carboxylate
(palmoxirate). N.m.r. experiments with a chiral shift reagent have been carried out on the
(R)—epoxycarbinol (6a) and (rac.)-epoxycarbinol [prepared by m-~chloroperbenzoic acid
epoxidation of the allylic alcohol (2), 67%]. An epoxy hydrogen resonance from the racemic
epoxycarbinol was split into two signals by the addition of europium(IlI)
tris-3-(heptafluoropropylhydroxymethylene) - camphorate; the corresponding epoxy hydrogen
signal of (6a) exhibited only one signal under similar conditions. A sample of racemic (1) gave
diastereoisomeric salts with (-)-cinchonidine whose triplets for the C-6 protons could be
resolved in the 'H nmr. The sample of (1a) showed only one triplet for the C-6 protons of
its {-)-cinchonidine salt.

Preliminary experiments have shown that only the CoA ester of acid (la) (ie.
R-enantiomer) inhibits CPT1 in rat liver mitochondria.2?

Since this work was carried out, a paper by Ho ef al2' described the enantiospecific
synthesis of methyl palmoxirate by a route that also employed the Sharpless epoxidation of an
intermediate allylic alcohol.
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SCHEME 1
i. 25% (w/v) NaOH in MeOH , r.t., 18h, 81%
i, SOCL, (50 mol. eq.), 09C» r.t. (18h), 63%
iii. NaBH ,-silica (10 mol. eq. of hydride), Et,O, r.t.,, 18h, 60%
iv. LiAIH /AICl,, Et,0, ~780C+ 0°C, 70-92%
V. Diethyl L~(+)—tartrate (0.77 mol eq.), Ti(O'Pr), (0.51 mol eq.), :~BuO,H (1.5 mol. eq.),
powdered 4A sieves, —200C (3h- r.t. (1h)), 49%
vi. RuCl, (2.2 mol. %), NalO, (3 mol. eq.), CCI,~CH,CN-H,0, r.t., 7Th, 81% or RuCl, (5-10
mol %), NalO, (3 mol. eq.), 18—crown—6 (5-20 mol %), CCl,~CH3CN-H,0, 0°C - r.t., 7h,
66%
vi. CH,N, in Et,0, T1%
vii, DMF, NaHCO,, (Et0),S0,, r.t., 100%
ix. NaOH in THF, r.t., 71%

NB in all the above R! = CI_Q—O(CHz)s
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