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Abstract: Hydrogenation of 1-benzyl-aziridine-2-carboxylic acid ethyl ester 1 yielded the enantiomerically pure 1H-aziridine 2 or
the B-amino acid ester 3 as main products depending on the reaction time. The Z-protected derivatives of 2 and 3 were transformed
into the y-lactones 4 and S, respectively.

Stereochemically defined aziridine-2-carboxylates are useful intermediates for the synthesis of modified
optically active amino acids. Either substituted o-amino acids*** or B-amino acids®® can be prepared by
nucleophilic attack of the aziridine ring at C-3 or C-2, respectively.

We have recently reported on an asymmetric synthesis of aziridine-2-carboxylic acid derivatives by
addition of benzylamine to chiral a-bromoacrylates.” Our further investigation is aimed at using these new
chiral building blocks in the synthesis of new amino acid derivatives.

In this paper we report on the hydrogenation of optically pure 1-benzyl-aziridine-2-carboxylic acid
ethyl ester 1 in the presence of Pd-C. When the hydrogenation was interrupted after 20 min, the 1H-aziridine
2 was isolated in 71% yield besides 22% of the B-amino acid ester 3 which upon treatment with 24-dinitro-
fluorobenzene afforded the crystalline derivative 6. On the other hand, when the hydrogenation was stopped
after 3 days, the B-amino acid ester 3 was isolated exclusively.? Scheme 1 shows the hydrogenation of
(2R 3R 4S)-1. Acylation of 2 with Z-Cl in pyridine and subsequent treatment with HCL in dioxane yielded
the y-lactone 4.’ The formation of 4 can be explained by an opening of the aziridine ring followed by a
subsequent ring closure to give the a-chloro-ylactone 4. The absolute configuration of (25,35,45)-4 was
determined by X-ray analysis'® (Figure 1). In a similar way the 8-amino acid ester 3 was transformed into the
Y-lactone 5. In an attempt to tosylate 2 with p-toluenesulfonyl chloride in pyridine an unexpected regio- and
stereoselective ring opening of the aziridine was found to give the crystalline o-chloro-8-tosylamino propionic
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i: Pd-C (10%), H, (1.01 bar), EtOH, rt., 20 min; ii: Pd-C (10%), H, (1.01 bar), EtOH, rt., 3d; iii: Ts-Cl, pyri-

dine, 0°C - rt., 12h; iv: CgH3F(NO;),, NaHCO;,, EtOH, rt., 12h; v: 1. Z-Cl, pyridine, 0°C - rt,, 12h; 2. HCI,
dioxane, rt., 3h.

Scheme 1
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acid ethyl ester 7 in 81% yield.!
All the compounds were fully characterized by conventional spectroscopic and analytical methods.

Further applications of optically active aziridine carboxylic acid derivatives, e.g. in peptide synthesis or further

nucleophilic ring-opening reactions, are currently being investigated.
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Figure 1: Crystal structure (ORTEP)' of Y-lactone (25,35 ,45)-4
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A solution of aziridine 1 (1g; 3.27 mmol) in ethanol (15 ml) containing Pd-C (0.1g; 10%) was hydro-
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genated 20 min. at rt. The catalyst was filtered off (Celite) and the solvent evaporated in vacuo.
Chromatography on silica gel using n-hexane/acetone (2.5:1) gave pure aziridine 2 (0.5g; 71%) and B-
amino acid ethyl ester 3 (0.16g; 22%) as colourless oils.

Selected data for (2R 3R,45)-2: [0}*%, = -65.7° (¢ = 1, CHCL); b.p. 60°C (3 10°mbar); 'H NMR
(CDClL, HMDS): & 1.12 (3H,1); 1.23 (3H,s); 1.26 (3H,s); 2.42 (2H,m); 3.80 (3H,m); 3.98 (1H,m); 4.15
(2H,q); °C NMR (CDCl,, HMDS): § 14.1; 254; 26.7; 32.2; 39.8; 618; 66.4; 76.5; 109.8; 171.9;
(28,35 4R)-2: [o]*, = +67.3° (¢ = 1, CHCL); Selected data for (3R ,45)-3: [a]®®, = +20.5° (c = 1,
CHCL): b.p. 60°C (3 10? mbar); 'H NMR (CDCl,, HMDS): 1.20 (3H,t), 1.29 (3H,s), 1.37 (3H.s), 1.49

10,

11.

£ LOLY onns P 1E LALY N B SITT want B O LAY and A AN ZALE A 13/ wrnan Lo v in
LaedTGO 5 2 & Sk aaiie 3 Ir AT \ A AKSMAEJ) oFo (W A3 830007y Fo s o) \ A RhiE/s Ta iV \AA KN s S A VAVARN UNAFNCi3, 5 AAVE
8 14.2; 25.2; 26.5; 39.4; 50.6; 60.5; 66.4; 79.0; 109.3; 171.9; (38 4R)-3: [a]*, = -18.4° (¢ = 1,

CHCl,).

¥-Lactone (25,35 45)-4: m.p. 98 °C; [0t]*%p = +46.3° (¢ = 1, CHCL,); (2R 3R ,4R)-4: m.p. 98 °C;
[0)*p= -44.8° (¢ = 1, CHCL,).

Johnson, C.K. ORTEPI{l, Report ORNL-3794, revised, Oak-Ridge National Laboratory, Teunessee,
USA, 1971.

A solution of p-toluenesulfonyl chloride (0.21g; 0.64 mmol) in pyridine (5 ml) was dropped to a
solution of aziridine 2 (0.137g; 0.64 mmol) in pyridine (S ml) at -5°C and under N, atmosphere. After
stirring for 12h at rt. the reaction solution was poured onto ice-water (20ml) and extracted with 10 ml
of CHCI, (3 times). The collected CHCI; extracts were washed with water, dried over MgSO, and
evaporated in vacuo. The residue was recrystallized (n-hexane/isopropanol) to give colourless needles
(0.208g, 81%). Selected data for (25,35,45)-7: [a]*, = +24.7° (¢ = 1, CHCL,); m.p. 83°C; '"H NMR
(CDCl,, HMDS): 8 1.12 (3H.1); 1.26 (3H,s); 1.35 (3H.s); 2.35 (3H,s): 3.62 (1H.dd); 3.88 (4H.m); 4.24
(1H,d); 4.39 (1H,m); 5.29 (1Hd); 7.23-7.69 (4H,m); '*C NMR (CDCl,, HMDS): § 13.8; 21.1; 25.0;
26.1; 56.5; 56.6; 62.3; 65.9; 73.7; 109.9; 127.1; 129.5; 137.8; 143.6; 167.9; (2R:3R 4R)-7: [0]*; =
-23.8° (¢ = 1, CHCl,).
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