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TYROSINE AND (S)-&-METHYL-3,4-DIHYDROXYPHENYLALANINE

Fredrik Bjorkling, John Boutelje,” Sten Gatenbeck,?
Karl Hult? and Torbjérn Norin?
9pepartment of Organic Chemistry and
bDepartment of Biochemistry and Biotechnology
Royal Imstitute of Technology, S-100 44 Stockholm, Sweden

ABSTRACT: Pig liver esterase and o-chymotrypsin catalysed hydrolysis of the meso-diesters 1, 2
and 3 gave the corresponding monoesters which then could be transformed into enantiomerically
pure (S)-a-methylphenylalanine, {S)-ot-methyltyrosine and (S)-et-methy1-3,4-dihydroxyphenyl-
alanine.

Enzyme catalysed hydrolysis of prochiral diesters is an attractive method for the prepara-
tion of chiral synthons for the synthesis of more complex compounds of biological or pharmaco-

Togical interest.1»2,3 In this paper we report enzyme catalysed enantioselective syntheses of

the biotoaically and pharmacologically important (S)-0-methylphenylalanine, (S)-o-methyl-
tyrosine and (S)-a-methyl-3,4-dihydroxyphenylalanine ((L)-a-methyl DOPA) (Scheme).
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The substrates 131 gﬁ and QF were prepared by alkylation of methylpropanedioic acid
dimethyl ester with benzylbromide, 4-methoxybenzylbromide and 3,4-dimethoxybenzylbromide
respectively, in good yields (80-90 %).6 Pig liver esterase catalysed hydrolyses of 1, 2,
and 3 gave the products (R)-4 (45 % e.e.),l (R)-5(82 % e.e.),’ and (RY-6, (93 % e.e.)8
respectively. This increase of the enantioselectivity depending on the size of
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the alkyl groups as well as the absolute configurations of the products were in accordance
with our previous findings.l The enantiomeric excess in the pig liver esterase hydrolysis
was influenced very much by the concentration of DMSQ used in the incubation mixture. The
highest enantiomeric excess was obtained with 50 % DMSO. A1l hydrolyses were performed with
good yields (85-100%) and the rates of the reactions were sufficient for gram scale experi-
ments.d Crystallisation of the monoester {R)-6 of 93 % e.e. gave material with no
detectable (S)-isomer according to NMR-analysis.10

The use of X-chymotrypsin as catalyst gave enantiomerically pure monoesters (R)-4, (R)-5
and (B)-é, However, the reaction rates with the substrates 2 and 3 were very low and
incubation times of several weeks were needed.

The enantiomerically pure monoesters (R)-4, (R)-5 and (R)-6 were transformed to the desi-
red aminoacids (S)-7,1 (§)-§)11’12 and (§)-2}1’13 via acyl azide formations followed by
Curtius rearrangementsl? in yields of 86 %, 63 %, and 74 % respectively. Treatment of (S)-8
and (S)-9 with aqueous HBr (48 %-aq) is known to give (S)-10 and (S)-11 in good yields.15
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