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Abstmct. Synthesis of optically active 3-a&w-2H-azitines using the modified Neber maction has been carried out for 

the first tbne. The structure and absolute conjigumtion of akstemomen’c detivadves of 3-amincd&zzbines have been 

determined 

Structural similarity with natural amino acids and high reactivity of amino-2H-azirines I4 predeter- 
mine the wide possibilities for the synthesis of various classes of organic compounds including peptide and 
depsipeptide derivatives on the basis of optically active 3-amino-2H-azirines. However, up to now the latter 
have not been synthesized. 

At the same time it is known that optically active 2H-azirines with asymmetric centre in the azirine 
cycle, namely, azirinomycine and desidazirine possess the pronounced antibiotical and cytostatic activity.5T6 
In this connection finding methods for asymmetric synthesis affording optically active 3-amino-ZH-azirines 
becomes urgent. 

Our studies are aimed at developing such syntheses and determination of the structure and absolute 
configuration of diastereomeric derivatives of 3-amino-2H-azirines with an exocyclic primary amino group. 
The presenting optically active aminoazirines of an unsubstituted amino group, i.e. an additional reactivity 
centre in a molecule, substantially widens their synthetic possibilities. 

The synthesis of optically active 3-amino-2-[N-(phenylethoxycarbonylmethyl)carbamoyl]-2H- 
azirines using the modified Neber reaction’ has been carried out for the first time. 

Ethyl esters (S) and (R) of phenylglycine I, II successively converted into amidoximes V, VI according 
to the scheme have been used as key chiral substances for obtaining initial 0-mesyl derivatives of 
amidoximes VII, VIII. 

On acylation of amidoximes V and VI with mesyl chloride, chiral 0-mesyl derivatives of amidoximes 
VII, VIII are obtained with 95% yield. On treatment with sodium methylate, the latter is converted into 
optically active 3-amino-2H-azirines, IX and X, with two asymmetric centres on carbon atoms - one 
endocyclic (C, of the azirine ring) and the other exocyclic (the carbon of the amino and fragment). The 
structure of chiral3-amino-ZH-azirines IX, X is confirmed by IR, ‘H, 13C NMR and elemental analysis data 
(Tables 1,2). 
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Table 3. Coordinates of Non-hydrogen Atom 1 in Crystal 
Structure IXa (x 104) 

Atom X Y Z 

03 
01 
N3 
02 
Nl 
Cl 
C5 
c4 
G! 
N2 
Ca 
C3 
C9 
Cl3 
C6 
Cl1 
Cl0 
Cl2 
Cl 

4977 (4) 
3544 (5) 
3717 (4) 
5041(3) 
2635 (5) 
3615 (5) 
4675 (5) 
3787 (5) 
3550 (5) 
3911(4) 
2893 (5) 
3450 (5) 
2237 (6) 
2721(6) 
5932 (6) 
1265 (6) 
1437 (7) 
1900 (7) 
5663 (7) 

3432 (0) 
-3420 (15) 

792 (17) 
-197 (18) 
-380 (18) 
-932 (19) 
1268 (19) 

-83 (20) 
330 (19) 

-2929 (18) 
465 (19) 

-1386 (19) 
25 15 (22) 

-1010 (22) 
784 (27) 

1465 (28) 
3005 (28) 
-514 (26) 
2650 (33) 

3094 (3) 
3609 (3) 
3264 (3) 

2446 (3) 
4327 (4) 
3722 (4) 
2755 (4) 
2607 (4) 
4361(4) 
5568 (3) 
1741(4) 
4898 (4) 
1571(5) 
1080 (5) 
2577 (5) 

112 (5) 
760 (6) 
282 (6) 

1885 (6) 

Fig. 3. Spatial structure of IXa. 
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(R)-[N-(Phenylethoxycarbonylmethyl)carbamoyl]acetamidkme (v). Solution of the nitrile III (2.46 g, 
0.01 mol) in 100 ml of ethanol was added to the aqueous solution of hydroxylamine hydrochlor (1.4 g, 0.02 
mol) at mixing and to soda (2.2 g, 0.01 mol) in 30 ml of 50% ethanol. Reaction mixture was heated for 1 h 
at 3SC and was kept at room temperature for 5 days. The solvent was evaporated, the residue was dissolved 
in ethyl acetate and dried over NazSO+ The residue obtained after evaporation of ethyl acetate was 
recrystallized from ethyl acetate-hexane to give acetamidoxime V (2.65 g, 95%) was obtained. [a]020 = 
-81 (c = 0.1 EtOH); mp = 1OYC. Compound VI was obtained in a similar way. 

(R)-[N-(Phenylethoqcarbonylmethyl)carbamoyl]-O-mesylacetami~ (WI). Amidoxime V (2.79 
g, 0.01 mol) in 20 ml absolute pyridine at -300 - -25°C was added gradually to methane sulfonyl chloride 
(1.48 g, 0.013 ml) and kept for 0.5 h at -250-O” C. The mixture was poured out into 300 ml of cold distilled 
water. The residue was filtered off, washed with cold water and recrystallized from ethyl acetate. 
Amidoxime VII (3.21 g, 91%) was obtained. [aloe” = -88 (c = 0.1 EtOH); mp = 121%. 

Compound VIII was obtained analogously; mp = 122°C; [c~]o~ = + 92 (c = 0.1 EtOH). 

2R,3’R-Amino-2-[N-~henylethaxycar&onylmethyl)]-2H-azirine (Ix). A solution of mesylate VII 
(3.57 g, 0.01 mol) in 250 ml absolute ethanol was added very slowly to sodium methylate (1.2 g, 0.01 mol) 
at 2p and kept for 2 h. The solvent was evaporated and the residue was washed with water and ether (15 
ml). Analysis was made according to PMR spectrum. Recrystallization from ethyl acetate was carried out; 
as result IXa (2.14 g) was obtained. [a]# = -140 (c = O.lEtOH). 

2S,3’S-3-amino-2-[N-(phenylethoxycarbonylmethyl)carbamoyl]-2H-azirine Xa was obtained 
analogously. [a]020 = + 142 (c = 0.1 EtOH); mp = 142°C. 
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