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The N-alkylamides of 3-fluoroalkylaziridine-2-carboxylic acids have been prepared for 
the first time by the interaction of ethyl i3-fluoroalkyl-ct,13-dibromocarboxylates with primary. 
amines. 
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Esters of  a-bromo-~,13-unsaturated carboxylic acids 
containing no fluorine react with primary amines to give 
aziridine-2-carboxylic acids. I We found that during the 
in terac t ion  o f  ethyl  ct,13-dibromo-13-fluoroalkyl- 
carboxylates (1)* with primary amines (Scheme 1), clo- 
sure of  an aziridine ring is accompanied by amidation to 
give previously unknown 2-fluoroalkylaziridine-3-carbox- 
amides 2 (Tables 1 and 2). This is explained by the fact 
that the reactivity of  the ethoxycarbonyl group substan- 
tially increases due to the effect of  the electron-with- 
drawing polyfluoroalkyl substituent. 

Obviously, the first step of  this reaction involves 
dehydrobrominatiou of  ct,13-dibrominated ester 1 to the 
<~-bromo-ct,13-unsaturated ester, by analogy with [~,-fluoro- 
al kyl-ct,l?,-dibromoketones. 3 

The reaction of  ~t,[~-dibrominated ester la with NH 3 
does not lead to the expected aziridine 2. Instead, a 
complex mixture of products is formed; the main com-  
ponent of  this mixture, the amide of  3-amino-4,4,4-tr i -  

* Prepared by a known procedure;/` characteristics of previ- 
ot'r;!y unknown ester lb are given in the Experimental section 
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R F = CF 3 (la, 2a--c); H(CF2) 2 (lb, 2d), 
R = Me (2a,d); L;6H~3 (2b); PhCH 2 (2c), 

f luorobut-2-enoic acid (3), was identified by comparing 
the ~H N M R  spectrum of the mixture with that of  an 
authentic sample 4 of 3 (a singlet at 5.05 ppm (CH) and 
two broadened signals at 3.0 and 6.2 ppm (2 NH2)). 
Esters of  aziridinecarboxylic acids containing no fluo- 
rine were formed as mixtures of  cis- and trans-isomers. I 
Compounds  2 were obtained as a single isomer, whose 
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Table I. 3-Perfluoroalkylaziridine-2-carboxamides 

Corn- R F R M.p. Molecular ~ u n d  (%) Yield 
pound /°C formula Calculated (%) 

C H F N 

2a CF 3 Me 74.0--74.5 C6HgF3N20 39,62 ~ 31.67 15 19 698 
~; 3956 4.98 31.29 15.38 

2b CF 3 C6HI3 48 0~48.3 CI6H29F3N20 ~ ~ ~ ~ 65.1 
59.60 9.07 I Z68 8.69 

2c CF 3 PhCH 2 127.0--12K0 CIsHITF3N20 ~ 5~J~ ~ 847 71,3 
64,66 5~ 12 17,07 8.38 

2d H(CF2) 2 Me 70,0--71.0 CTHIoF4N20 ~ 4,7~0 ~ ~ 73,2 
3926 471 35.48 13,08 

Table 2. Spectral characteristics of 3-perfluoroalkylaziridine-2-carboxamides 

Corn- R F R IR spectrum, 
pound v/cm-l 

C=O N--H 

IH NMR spectrum (CDCI3, 8, J/Hz) 

2a CF 3 Me 1640 3280 

2b CF 3 C6HI3 1620 3280 

2c CF 3 PhCH 2 1630 3280 

2d H(CF2) 2 Me 1675 2970 

2.63 (s, 3 H, MeN); 2.68--2.75 (m, 2 H, H,~+Hf0; 285 (d, 3 H, MeNH, 
J = 4.0); 6.80--710 (br. s, I H, NH) 

0.83--0~94 (m, 6 H, 2 Me); 1~18--1.53 (m, 16 H, 2 QHs); 2.51-2.94 
(m, 4 H, 2 CH2); 3.17--L36 (m, 2 H, Ha+Ho); 7.01 (br. s, I H, NH) 

2.75 (br. s, 1 H, NH); 3.17 (m, 2 H, H,~+H~); 4.02 (s, 2 H, N ~ 2 P h ) ;  
4.39 (d, 3 H, NH.(~tt2, J = 5.0); 7.00--7.37 (m, 10 H, 2 Ph) 

2.60 (s, 3 H, MEN); 2.65--2.84 (m, 5 H, H~+Hf~+IM_gNH); 5.84 (tt, I H, 
HCF2); 7.63 (br. s, I H, NH) 

configuration could not be determined,  since the signals 
of the ring protons in the ZH N M R  spectra overlap. 

Experimental 

IR spectra were recorded on a Specord 75 IR spectropho- 
tometer. IH NMR spectra were recorded on a Tesla BS-567A 
spectrometer (100 M Hz) using tetramethylsilane as the inter- 
hal standard. 

Ethyl 2,3-dibromo-4,4,5,5-tetrafluorovalerate (lb) (two di- 
astereomers), b.p. 92--93 °C (8 Tort). IR (Nujol), v/cm-l: 
1745 (C=O) ",1 NMR(CDCI3),5: 1.30:,,,d 1.32(t, 3 H, Me, 
J = 7.04 and 728 Hz); 4.28 and 4.29 (q, 2 H, CH2); 4.50--5.00 
(m, 2 H, Ha+HI~); 5.61--589 (tin, 1 H, HCF 2) 

General procedure for the preparation of amides 2. Amine 
(4 mol. equivalents) was added portionwise (MeNH 2 was 
bubbled through) to a solution of ct,13-dibromo-ester I in 
MeOH, which was shaken at intervals. The mixture was kept 
for 24 I1 at -20 °C, and diluted with a fivefold volume of H20 

The product was extracted with CHCI 3, and the extracts were 
dried with MgSO4 and filtered through a silica layer. The 
solvent was evaporated, and the residue was recrystallized from 
hexane. 
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