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Abstract: Addition-elimination reactions of lithium enolates 2 of N-acyloxazolidinones with
2-methylene-3-phenoxyalkanoates 3 and 10 proceeded diastereoselectively and regiospecifically
to give chiral N-[(E£)-4-alkoxycarbonyl-4-pentenoyljoxazolidinones 4 and 12a, which are useful

intermediates for the synthesis of enzyme inhibitors.

Chiral 4-alkylidene-2-substituted glutarates 1 are useful synthetic intermediates of inhibitors! of
metallopeptidases such as neutral endopeptidase and matrix metalloproteinase. We, therefore, studied
asymmetric addition-elimination reactions2-3 of lithium enolates 2 of N-acyloxazolidinones with 2-
(diphenoxymethyl)acrylates 3 by application of the Evans method4 to control the stereochemistry of the o-
position of the acyl group attached to chiral 1,3-oxazolidinones. The addition-elimination reactions of 2 with 3
gave predominantly chiral N-[(E)-alkoxycarbonyl-4-pentenoy!joxazolidinones 4, which are the precursors of 1

(Scheme 1).
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Table 1. Reactions of enolates 2 with 2-(diphenoxymethyl)acrylates 3 and conversions of 4
into benzyl esters 6

enolate 2 3 product 4 benzyl ester 6
diastereomeric diastereo-
entry R R’ ratio yieldb  meric [olp yield®  [a]p
(4:5)2 % e (e 10) % (c 1.0)
A 2a PhCH; 3a Me 94:6 4a 70 96 +105.5¢ 6a 91  971°¢
(c=0.95)

B 2b Ph{)CH, 3a Me 94:6 4b 71 >99 41027 6b 78  4o45C
C 2b Ph.@CH2 3b Et 97:3 4c¢ 84 >99 110568 6¢c 74 4951d

D 2¢ PhC)o  3a Me 8614 4d 40 98 7;gc  6d 47 _5q°
E

2d Ph 3a Me >09:<1 4e 83 >99  +1522¢ 6e 78  446.0¢

(c=1.1)
a) Ratios were determined by HPLC (ref. 5). b) In all cases, yields are reported on chromatographed material whose diastereomeric
purity is noted in the next column. c) Rotations were determined in methylene chloride. d) Rotations were determined in
chloroform.

Lithium enolates 2 were prepared by treatment of the corresponding N-acyloxazolidinones (1.0 equiv.)
with lithium diisopropylamide (1.1 equiv.) in THF at -78 °C. Reaction of 2 with 3 (1.5 equiv.) in THF at -78
°C for 60 min afforded 4 together with small amounts of diasteroisomers 5. Diastereomer analysis of
these compounds was carried out by HPLC.5 Analysis showed that all reactions proceeded regiospecifically
and diastereoselectively to afford N-[(E)-alkoxycarbonyl-4-pentenoyl]oxazolidinones 4 (Table 1). In
particular, the reaction of 2d with 3a was highly stereoselective giving 4e (entry E ) as the sole product. The
reaction mixture was separated by silica gel column chromatography to isolate 4 in high diastereomeric excess
(>96% d.e.). The resulting derivatives 4 were converted into the benzyl esters 6 by treatment with PhACH,0OH
(2.0 equiv.) / n-BuLi (1.5 equiv.) at -5 °C (Table 1).

Although the reagent 3a has been prepared as a mixture with methyl 3-phenoxy-2-(phenoxymethyl)-
acrylate 8 from methyl 3-bromo-2-(bromomethyl)acrylate 7a by Gopal et al,6 we found that reaction of freshly
prepared 7a (1.0 equiv.) with PhOH (1.5 equiv.) / 60% NaH (1.5 equiv.) in THF at 0 °C selectively gave 3a
in 85% yield. In the same manner, 3b was prepared from ethyl 3-bromo-2-(bromomethyl)acrylate 7b in 87%
yield (Scheme 2). The reaction of enolate 2b with 8 did not proceed at all and the starting material was
recovered unchanged.
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We also studied the addition-elimination reaction of 2b with methy! 3-phenoxy-2-methylenehexanoate 10
instead of diphenoxy derivatives 3 (Scheme 3). A mixture of methyl 3-hydroxy-2-methylenehexanoate 9 and
phenol was treated with triphenylphosphine and diethyl azodicarboxylate at O °C in methylene chloride,
followed by separation by silica gel column chromatography to give 10 and methyl 2-(phenoxymethyl)-2-
hexenoate 11 in 17% and 28% yields, respectively. The reaction of enolate 2b with 10 proceeded smoothly at
-78 °C to afford 12a regio- and diastereoselectively. The ratio of products 12a, 12b and 13 was 91.4: 0.4:
8.2.5 Compound 12a was separated by silica gel column chromatography in 72% yield in diastereomerically
pure form.
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Thus, we have developed an efficient and diastereoselective route for 6, intermediates for the synthesis
of enzyme inhibitors by addition-elimination reactions of chiral enolates 2 with 2-(diphenoxymethyl)-acrylates
3. Furthermore, we have expanded the addition-elimination methodology to the reaction of 2 with 2-
methylene-3-phenoxyalkanoates 10.
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