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The e s t e r  of ~ - c h l o r o -  and o~-bromoacryl ic  acids r eac t  with amines  to give mainly  the addition 
products  of the amines  to the double bond [1]; the reac t ion  of ethyl ~ - f l u o r o a c r y l a t e  {I) with NH3 and e thy l -  
amine  leads only to the co r respond ing  a - f l u o r o a c r y l i c  acid amides  [2]. It proved that (I) r eac t s  with d i -  
e thy lamine ,  p iper id ine ,  e thylenimine,  and cyclohexylamine  to give the ethyl e s t e r s  of N-subs t i tu ted  a -  
f luo ro -~-a l an ines  R1R2NH + CH 2 = C F .  COOC2H 5 ~R1R2NCH2CHFCOOC2Hs. The fo rmat ion  of c~-fluoro- 
ac ry l i c  acid amides  was  not observed.  

(I) (H a-d) 
R I R ~ = (C~Hs) ~ (a); (CH~)5 (b); (CH2) 2 (c); R I : H, R ~ : cyclo-CsH11 (d) 

Ethylenimine a lso  adds eas i ly  to phenyl ~ - f luorov iny l  ketone. The addition product  (IH) r eac t s  with 
HBr  with an opening of the ring. 

CH~ CH~ 

L> !k , ,  " "  
NH-~ CH-2:CFCCeHs -, NCH2CHFCC~H5 =--> BrCH~CH~NHCH2CHFCC~H~ 

!I , L3 
CH~ 0 �9 H (III) O (IV) O 

In the NMR s p e c t r a  of the addition products  of the amines  to the ~- f luorov iny l  group the 19F signal 
r e p r e s e n t s  a doublet  of t r ip le ts ;  the s p i n -  spin coupling constant  (SSCC) with the geminal  pro ton  is ~ 50 
Hz,  and with the vicinal  protons it  is ~30 Hz. The d ias te reo top ic i ty  of the vicinal  protons is not m a n i -  
fested in the spec t r a .  

E X P E R I M E N T A L  

The GLC de te rmina t ion  conditions were :  Tswet t  4-67 ch romatograph ,  de tec to r  based on the heat  
conductivi ty,  c a r r i e r  gas = hel ium,  adsorben t  = Chromoso rb  W, and liquid phases  = Rheoplex-400 (30%) 
and SE-30 (15%). 

The IR spec t r a  we re  obtained on an IRS-14 ins t rument ;  the 19F NMR spec t r a  we re  recorded  on a 
Hitachi  H-60 ins t rumen t  at  an opera t ing  f requency of 56.4 MHz for  19F, and CF3COOH as the ex te rna l  
s tandard .  

Ethyl Es t e r  of c~-Fluoro-f i -die thylaminopropionic  Acid (]Ia). With cooling in wate r ,  to a solution of 
5.9 g (0.05 mole)  of (I) [3] in 10 ml  of abs.  ethanol was added 3.65 g (0.05 mole)  of diethylamine in 10 ml  
of abs.  ethanol,  and the mix tu re  was ref luxed for  3 h. Af ter  dist i l l ing off the alcohol we obtained 5.7 g 
(60%) of {IIa), bp 86-88 ~ (5 mm);  n~ 1.4220. Found: C 56.64; H 9.11; N 7.74%. C~H18FNQ 2. Calculated:  
C 56.76; H 9.45; N 7.29%. Inf ra red  s pec t rum (u, cm-1):  1729, 1753 (C = O). 19F NMR spec t rum:  6 1.15.4 
ppm; J F - H ( g e m )  = 48.6, JF-H(v ic )  = 25.9 Hz. 

Ethyl E s t e r  of a -F luo ro - f i -pen tame thy lene iminoprop ion ic  Acid (Ii"b). Obtained in a s i m i l a r  man n e r  
f rom 5.2 g (0.04 mole)  of (I) and 3.7 g (0.04 mole)  of piperidine.  Yield 4.7 g (53.1%); bp 96 ~ (13 mm);  n~ 
1.4470. Found: C59.86;  H 8.39; N 7.25%. C10H18FNO 2. Calculated:  C 59.11; H 8.86; N 6.89%. In f ra red  s p e c -  
t r um (v, cm-1):  1729, 1753 (C= O). 19F NMI~ spec t rum:  6 114.0 ppm; J F - H ( g e m )  = 48.6, JF-H(v ic )  = 25.9 
Hz. 

Insti tute of He te roorgan ic  Compounds,  Academy of Sciences of the USSR, Moscow. Trans la t ed  f rom 
Izves t iya  Akademii  Nauk SSSR, Seriya Khimicheskaya ,  No. 10, pp. 2362-2363, October ,  1975. Original 
a r t i c l e  submit ted Apr i l  14, 1975. 

�9 76 Plenum Publishing Corporation, 22 7 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, meehanieal, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15. 00. 

2249 



,Ethyl Es t e r  of a -F luoro- f i -e thy len iminopropion ic  Acid (lie). ,,A solution of 11.8 g (0.1 mole) of (I) 
and 6 ml  of e thylenimine in 30 ml of abs. e the r  was refluxed for  4 h. Distil lation gave 2.6 g (30%) of (IIc), 
bp 81-82 ~ (10 mm); n~ 1.4317; d~ ~ 1.019. Found: F 10.00; N 8.73%. CTHizFNO2. Calculated: F 10.78; N 
8.69%. Infrared spec t rum (v, cm-! ) :  1755 (C = O). l~F NMiR spect rum:  5 118.0 ppm; JF-H(gem) = 48.6, 
JF-H(vic)  = 25.9 Hz. Oxalate, mp 162-163 ~ (decomp.). Found: N 6.02%. CgH14FNO ~. Calculated: N 5.57%. 

Ethyl  Es t e r  of ~-F luoro- f i -cyc iohexyiaminopropion ic  Acid (lid). F r o m  5.9 g (0.05 mole) of {I) and 
5 g (0.05 mole) of cyclohexylamine in 20 m[ of abs. ethanol (3 h under reflux) we obtained 4.5 g (41%) of 
(lid), bp 113 ~ (7 mm); n~ 1.4570. Found: C 60.20; H 9.09; N 7.05%. CllH20FNO 2. Calculated: C 60.83; H 
9.21;.N 6.45%; IR spec t rum (v, cm-1): 1729, 1753 (C=O). igF NMR spect rum:  5 120.0 ppm; JF-H(gem) 
= 48.6, JF-H(vic)  = 25.9 Hz. 

a - F  [uoro-fi-ethyleniminopropiophenone (HI). A solution of 8.5 g (0.05 mole) of phenyI a - f luorov iny l  
ketone [4] and 3.3 g of ethylenimine in 30 ml  of abs. e ther  was refluxed for  1 h and then left to stand o v e r -  
night, a f t e r  which the e the r  was dist i l led off and the res idue was vacuum distil led. We obtained 10.4 g 
(95.4%) of 0/I), bp 128-130 ~ (3.5 mm); n~ 1.4860. Found: C 68.76; H 6.23; N 6.78%. CllH12FNO. Calculated: 
C 68.73; H 6.25; N 7.25%. Infrared spec t rum (v, cm-1): 1895 (C = O). lSF NMR spect rum:  5 113.1 ppm; 
JF-H{gem) = 50.2, JF-H(vic)  = 27.5 Hz. Oxalate, mp 120 ~ Found: N 5.23%. C13H14FNO 5. Calculated: 
N 4.94%. 

The react ion of (IlI) with HBr  in e the r  gives compound (IV), mp 127 ~ (from ethyl acetate).  Found: 
Br  22.24; F 5.93; N 3.89%. CllH13BrFNO. Calculated: Br  22.50; F 5.35; N 3.94%. 

C ONC L U S I O N S  

The reac t ion  of diethylamine,  piperidine,  ethylenimine,  and cycIohexylamine with ethyl ~ - f l uo ro -  
ac ry la te ,  and also of ethylenimine with phenyl ~- f luorovinyl  ketone, leads to the addition of the amines 
to the e - f luorov iny l  group with the format ion  of c~-fluoro-fi-aminopropionic acid der ivat ives .  
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