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Isomerization of glycidic esters and nitriles to the corresponding 2-hydroxy-3-
alkenoates and their nitrile derivatives occurred on treatment with triphenylsilyl
perchlorate or electrogenerated acid (EG acid). The cyanohydrin moiety of the nitriles 4
was transformed to a formyl group, giving the corresponding enals on treatment with
weak base.

Acid-catalyzed isomerization of glycidic esters is useful in obtaining 2-hydroxy-3-alkenoates, versatile
building blocks for the synthesis of bioactive compoundsl) and liquid crystals‘z) A variety of conventional
Brgnsted acids,3) Lewis acids (stoichiometric use),4) and transition metal (Pd, Rh)-olefin complexess) are
proposed for this purpose. However, some of them require the operation at high temperatures) which limits

feasibility in their applications and induces side-reactions such as dehydration and formation of 2-oxoalkanoates.
We describe an improved procedure by using triphenylsilyl perchlorate (Ph3SiCl04), prepared from

chlorotriphenylsilane (Ph3SiCl) and silver perchlorate,6) or electrogenerated acid (EG acid) as an acid catalyst.7)
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Treatment of la with 0.1 equivalent of Ph3SiClO4 at -78 to -30 °C in dichloromethane produced the
corresponding 2-hydroxy-3-alkenoate 2a in 95% yield (Table 1, entry 1). The electrolysis of 1a in a CHClp-
LiClO4-BugNClOg4-(Pt) system7) at-78 to -30 °C for 0.1 F/mol of electricity afforded the same hydroxy ester 2a
in 90% yield (entry 2). Furthermore, the electrogenerated trityl perchlorateg) (Ph3CCl0Oy4) from
phenylthiotriphenylmethane was found to be effective for this isomerization, giving 2a in 92% yield. In all cases,
the formation of the corresponding 2-oxoalkanoate was not observed.
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As shown in Table 1, 2-hydroxy-3-alkenoates 2 are prepared from good to excellent yields by isomerization
of the glycidic esters 1.9 Of interest to note is that the treatment of a 39:61 threo/erythro mixture of 1f with
Ph3SiClO4 gave the corresponding E-isomer of 2-hydroxy-3-alkenoate (E-2f), predominantly. The ratio of E-
2f, Z-2f, and exo-2f was determined to be 94:4:2 by GC analyses.!?®) We assume that this isomerization
proceeds through a cationic intermediate 6 which may be stabilized by participation of perchlorate ion. The
elimination of Ph3SiClO4 and deprotonation from 6 would lead exclusively to one of the olefinic alcohols E-2f,
Z-2f, and exo-2f. As shown in Scheme 1, the high E-selectivity can be ascribed to a transition state A, a
favorable one over B because of the gauche interaction between R and the (triphenyl)siloxylated methyl group.11)
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Furthermore, isomerization of the glycidic nitrile 3a was achieved on treatment with the EG acid or
Ph3SiClOy4 to the corresponding cyanohydrin 4a, smoothly. The cyanohydrin 4a was converted to the o,f3-
unsaturated aldehyde 5a on treatment with aqueous potassium carbonate in methanol at 5—10 °C. Since the
epoxy nitriles are easily available from the corresponding ketones, an acid-catalyzed isomerization and base-
catalyzed decyanation sequence would provide a facile route to useful o,f-enals.
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Table 1. Isomerization of Glycidic Esters 1 with PhySiClO, or EG acid®

Entry Substrate Method  Time/h® Product Yield/%®
OH
O OMe OMe
1 1a A 1.5 2a 95
0 0
2 1a B 1.5 2a 90
OH
OMe OMe
5 1b A 2 2b 95
6 1b B 2 2b 90
7 1¢ A 2 ©/k[f 2¢ 95
O o
8 1c B 2 2¢c 94
OH
o OMe OMe
9 1d A 2 2d 96
O o) :
10 1d B 2 2d 95
Q o)
11 W/ OMe A 4 ©/“\V)L0Me 78
1e OH e

a) Unless otherwise noted, the substrate (1 mmol) was treated with a solution of Ph;SiCl1O, (0.5 M)
in CH,Cl, (3 ml) at -78 to -30 °C (Method A). b) Method B: Electrolysis in a CH,Cl,-LiClO,-
BuyNClO,4-(Pt) system. c¢) Based on isolated products.

In this study, triphenylsilyl perchlorate (Ph3SiClOy4) dissolved in CH,Cl, and stored in cool is shown to be
an alternative to the EG acid as well as trityl perchlorate generated in electrolysis media.8)
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