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Laboratoire de Chimie Structurale Organique, U.E.R. I.E.i.S.P., Universite de 

Nice, Part Valrose, 95034 Nice Cedex (France). 

SUMMARY 

Ring opening oh 2-cyano-3-phenylazitidine and 2-amido-3-phEnylazi- 

hidinc by ffF/pyhidine WaA dound to give 2-amino-3-@uohophenylpho- 

piOVL&thiee (IV) and 2-amino-3-~luohophenyeaeaMam.Lde (VZI) h&Apecti 

ve.Ly. 35~luohophenyk&znine [!I) could be obtained by an acidic 

hydhoeyoib 06 17W) oh (VII) cuhehean .iAOphOpgt-3 6.&ohophenyLaLa- 

NATO [VI) wao isolated by tnXehi6ication 06 (VI oh by heating (IV) 

with iAO-phOpUna~-l2 NHCl undeh hedklux. 

Increasing interest in the bioactivity and the pharmacological proper- 

ties of fluorinated aminoacids [1,2] , prompted recent new synthetic studies 

using SF4 in liquid HF [3] on 6-hydroxy-a-aminoacids, reductive amination of 

3-fluoro-phenylpyruvic acid [4]and an aziridine ring opening reaction with 

HF/pyridine [5,6,7]. The lastnamed method which was developed in our Labora- 

tory, enabled us to obtain 6-fluoro-a-aminoesters, but any attempted ester 

cleavage of these products failed due to facile elimination of hycirogen fluo- 

ride. 

!,fe jlave recently reported[8]a facile synthesis, with good yields, of 

some B-fluoro-a-aminoacids via a Strecker-type reaction between fluorocyano- 

hydrins and ammonia followed by an acidic hydrolysis of the fluoroaminoni- 

triles by the route given in the scheme A. 
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We now wish to describe a convenient sdnthesis of 3-fluorophenylalanine 

(V) and two of its derivatives which makes use of reatiily available commercial 

cinnamonitrile (I) and employs HF/pyrioine as the fluorinating agent[9], by 

the route given in the scheme B. 

C$5CH=CHCN Sr2 , NH3,DHSr) 
C6H5CHBr-CHSrCN RT > C6H5C\H-C/HCN 

N 
(1) (11) ti (III) 

Scheme B 

HF/pyrioine 

C,H,-CHF-CH(NH2)CO'$) H30+yA 

CH2C12 

2) pyritiine 
C6H5-CHF-CK(:{H2)C~ 

(V) (IV, n.c.) 

Bromination of cinnamonitrile (I) proceetis normally and treatment of a 

solution of the 2,3-dibromo-2,3-dihydrocinnamonitrile (II) in DMSl with ga- 

seous ammonia [13] at room temperature led to the 2-cyano-3-phenylazirldine 

(III) as crystalline solid in about 70-EO % yield. When (III) was reacted 

with tlF/oyridine in anhydrous methylene tiichloride a quantitative yield of 

2-amino-3-fluoro-3-phenylpropionitrile (IV) was obtainer as a white crystal- 

line solid. To our knowledge, this synthesis represents the first reported 

example of 3-fluoroaminonitrile obtalnea by aziridine ring opening. 

$$5CHFCH(NH,)CN (IV) : Q. 97-97,5"C (benzene). 

lH NPIR (CDCl 3, int. TMS) ~1.7 (s, 2H, YH2), 4.12 (ad, JHaHg = 5.0 Hz, 

JFH, 
= 21.0 Hz, s threo), 4.30 (oo, J IHaHa 

= 4.1 liz, JFila - 15 Hz, H, erythro), 

5.56 (do, JHUHg = 5.0 Hz, JF,,q = 46.5, tlB threo) 5.50 (cid, JH,Hg = 4.1 Hz, 

JFilq = 45.1 Hz, Hg erythro), 7.30-7.4 (m, 5H, ce5). 

'9F (CDC13, int. CC13F) 4 - 188.73 (od, JFIj, = 21.3 Hz, JFI~@ = 46.5 Hz) 
- 

-184.10 (dd, J'FH, = 15.1 HZ, J’FHg = 45.1 Hz) threo and erythro. 

I.'?. (CHC13, cm -l) 2230 (CN), 3330 (:jH). 

The acidic (H20-cont. HCl) hytirolysis of (IV) to (V) was ;' :;cL?a 1 :J 

heating under reflux for 2-5 hr. ancl the 3-fluorophenylalanine was isolated 

in 55-M % yield. Isopropyl 3-flucrophenylalanate (VI)' could be obtained 

by esterification of (V) with an iso-propanol 3NHCl solution or by heating 

(IV) with iso-propanol-12NHCl under reflux for lo-12 h. 

* These compounds have identical properties (mp, IR, 'H, lgF NMR and MS) 

with those obtained by other methods previously aescribed [3,4,5]. 
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(VI i-C3H70H,3NHCl ,A 

> C,H,CHFCH(NH,)C'l,-i-C3H7 

(IV) i-C3H,0H-12NHCl ,A, 
(VI) 

Finally, the amide (VII) has been obtained starting from (II) by the 

route given in scheme C. 

C6H5CHBrCHBrCHN ter-BuOK Or Et3N C6H5CHzCBrCN 
Diethyloxyde ' 

C6H5CHF-CT-CONH2 HF'py C H -CH-CHCONH2 NH3'DMSo C6H5CH=CBrCONH2 
-651, 

NH2 
N RT 

(VII, n.c.) I! 

C6H5CHFCH(NH?)CONH3 ) : m.~. 112-113°C 

'H NMR (DMSOd 6, ext. TMS) 6 4,15 (crd, JH H 

26 Hz, icr threo) 4.31 (dd, JHaHg = 2.8 Hz 
at? 

JFH, 

= 4.5 Hz, JFH, = 

= 16 Hz, t& threo), 5.65 (dd, 

JH I-1 
Hz: ' 

= 4.5 Hz, JFHB = 45.7 t& threo). 5.85 (dd, JHaHg = 2.8 HZ, JFHg = 45.2 

3 erythro) 7.35-7.40 (m, 5H, Cg5). 

- (CHC13, I.R. cm -I) 1670 3335 (CONH2), and 3500 (NH2) 

In summary, these results clearly indicate that the reaction of HFlpyri- 

dine with 2-cyano-3-phenylaziridine is a good method of preparing E-amino- 

3-fluoro-3-phenyl propionitrile tiich can be converted into the 3-fluorophe- 

nylalanine. We are continuing to explore these 2-cyanoaziriaines as well as 

the fluoroaminonitriles for the synthesis of the other B-fluoro-a-aminoacids 

aM their derivatives. 
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