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Abstract - Homochiral benzytidenediketopiperazine and o -benzoyfamino-
cinnamic estens react with diazomethane glving high to good diastereomenic
natios of spiropyrazofine derndivatives which, on photolysis and acid
hydnolysis of the resulting spinocyclopropyl compounds gave,respectively,
(+)- and (-)-T-amino-2-phenyleyclopropanecanboxylic acids.

During the last years, l-amino-l-cyclopropanecarboxylic acids have attracted special interest
because of their documented biological a.ctivity.l-9 Although several procedures for the preparation
of this class of aminoacids have been described,é_léan inexpensive and general synthetic method
for producing enantiomeric pure forms of these compounds is still lacking.

We have reported a simple method to produce racemic (Z)- and (E)-1-amino-2-arylcyclo-
propanecarboxylic acids,nstarting from inexpensive 4-arylidene-oxazolones. This still appeared as a
convenient approach for asymmetric synthesis, provided pertinent modifications of the starting
syntons were made in order to include homochiral substituents which could induce asymmetric
cyclopropanation, the key step in the process.

Thus, treatment of (Z )-2-methyl-4-benzylideneoxazolone (1a) with L-proline, and
cyclisation of the resulting N-acetyl-phenyldehydroalanyl-L-proline gave diketopiperazine 217 in an
overall yield of 72%, (Scheme 1). This was reacted with diazomethane to give 70% of an almost
single diastereoisomer (>95%) of the corresponding pyrazoline 319 which on photolysis in the
usual way produced 90% of the spirocyclopropane 4. Acid hydrolysis of 4 yielded 70% of (+)-1-
amino-2-phenyl-cyclopropanecarboxylic acid (5a), easily isolated from the mixture with the starting
L-proline by precipitation at pH =8 and recrystallization of the resulting solid.

On the other hand, similar cleavage of the (2)-oxazolone 1b with (-)-N-methylephedrine
gave 91% of the homochiral ester 6 (Scheme 1I). Cycloaddition of diazomethane and subsequent
photolytic treatment of the resulting pyrazoline mixture gave 57% of a mixture of both possible
cyclopropyl diastereoisomers, which were separated by medium pressure column chromatography on
silica gel (3% MeOH/CHZClz). Acid hydrolysis of the major ester 7a (66 %) produced 65 % of (-)-1-

amino-2-phenylcyclopropanecarboxylic acid (Sb).
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b (a) {-)-N-Methylephedrine, HNa, THF, r.z. 2 h; (b) (1) CH,N,/CL,CH, -20°, 3.5 days. (2) hv,
benzene 6 h.; (c} 6N HCl-dioxane, 100°C, 17 h.
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The depicted absolute configuration of compounds 3 -7 were estimated from 1H—NMR

chemical shifts of the diastereoisomers of compound 4, and later corroborated by X-ray crystalio-

graphic analysis of deacetylated 4.
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Further studies on the scope and limitations of the method are under way.
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All new compounds gave satisfactory IR and elementary or HRMS analytical data. Relevant
1[—I—NMR parameters of selected derivatives were as follows: compound 3: 6 (C13CD): ca. 2.0
(m, 3H, proline); 2.30 (s, 3H, CH3); ca. 2.3 {(m, 1H, proline); 3.66 (dd, 1H, CH-Ph, ] = 7.8,
1= 8.0 Hz); ca.3.68 (m, iH, proline); ca. 3.82 (m, 2H, proline); 5.10 (dd, 1H, pyrazoline, J=
7.8, ] =18.0 Hz); 5.28 (dd, 1H, pyrazoline, J= 9.0, J=18.0 Hz); ca.7.2 (m, 5H, arom.). Com-
pound 4 & (C13CD); ca.2.0 {m, 2H, proline); ca. 2.2 (m, 2H, proline); 2.31 (dd, 1H, cyclo-
propane, ] = 6.5; J= 7.0 Hz); 2.33 (s, 3H, CH3); 2.60 (dd, 1H, cyclopropane, J= 6.5, J= 9.8 Hz);
2.67 (dd, 1H, cyclopropane , J=7.0, J= 9.8 Hz); ea.3.56 (m, 2H, proline); 4.11 (dd, 1H, proline,
J=17.9, I=7.7 Hz); ca.?.2 (m, 5H, arom.). Compound 5a: & (DZO) 1.66 (dd, 1H, cyclopropane,
J=7.0, J=8.3 Hz); 1.80 (dd, 1H, cyclopropane, J= 7.0, J= 9.6 Hz); 3.03 {(dd, 1H, cyclopropane,
J=8.3, J=9.6 Hz); ca.7.25 {(m, 5H, arom.). Compound 7a: & (ClaCD); 0.98 (d, 3H, CHj, J=
6.7 Hz); 1.90 (dd, 1H, cyclopropane, ] = 6.0, J=8.1 Hz); 2.30 (dd, 1H, cyclopropane); 2.32 (s,
6H (CH3)2N), ca. 2.82 (m, 1H, CH-CH ) 3.08 (dd, 1H, cyclopropane, J= 9.3, J= 8.1 Hz); 6.00
(d, 1H, OCH-Ph, ] = 4.2 Hz); 6.19 (s, broad NH); ca. 7.3 (m, 15H, arom.). Compound 7b: &
(C13CD); 1.01 (d, 3H, CH3, J=6.8 Hz); 1.88 (dd, 1H, cyclopropane, J=6.0, J=8.0 Hz); 2.29
(s, 6H, (CH3)2N); 2.30 (dd, 1H, cyclopropane, J= 6.0, J=9.6 Hz); ca.2.83 (m, 1H, CH-CH3);
3.05 (dd, 1H, cyclopropane, ]J=9.6, J=8.0 Hz); 6.00 (d, 1H, CH-Ph, J= 4.8 Hz); 6.17 (s,
broad, NH); ca.7.3 (m, 15H, arom.). Compound 5b: & (DZO); 1.80 (dd, 1H, cyclopropane, ] =
7.0, ] =8.4 Hz); 1.94 (dd, cyclopropane, J=7.0, J=9.8 Hz); 3.15 (dd, 1H, cyclopropane, J=
9.8, | = 8.4 Hz); ca.7.3 {(m, 5H, arom.).

Diastereomeric ratios were determined by 1H-NMR analysis of the crude reaction mixtures.
Melting points and [m]D alues of relevant compounds were as follows compound 2: mv 163-
59C; (o] +570 (c 0.28, CL,CH). Compound 3: mp 171-3°C; o) > -266° (c 0.22, Cl,CH). Com-
pound 4 mp 144°C; [a ]D —270° {c 1.1, Ci,CH). Compound S5a: mp 201°C {dec.); [a]z[g +105°

(c 0.69, H O) Compound 6: 63-5°C; | 53+9S° (el1, Cl CH) Compound 7a: mp 119-22°C
(dec.); {u}ZDS -12.59 (¢ 4.3, Cl CH) Compound 7b: syrup; not further purified, Compound 5b:

mp 199°C (dec.); [a] 25 _jp30 (c 0.76, H,0).

Details will be reported soon elsewhere.
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