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Abrrracr . Stereospecific syntheses of (+)-L-rlrreo and (-)-D-eryrhro-4-fluoroglutamic acid am based on the 
hydrolysis of methyl l-acetyl-4-fluoro-L-pyrroklin-5-one-2-carboxylate, prepared from rrans- and cis-4- 
hydmxyproliues, respectively. 

After the discovery of the antimetabolic properties of fluorociaic acid’ and %fluorouracil,2 4- 

fluoroglutamic acid of undefined sternochemistry was synthesized with the expectation, that, as a potential 

antimetabolite of glutamic acid, it might inhibit growth of bacteria and neoplastic tissues.3‘7 Its derivative, 

fluoromethottexate, was found to possess antitumor properties. *-lo Current interest focuses on the effects of 4- 

fluoroglutamic acid, especially its L-rhrw isomer, on important enzyme ~ystemst~-~9 and on the effects on central 

neuronal mechanisms.2@= The first syntheses of 4-fluoroglutamic acid gave racemic mixtures of eryrhro and 

rhreo fom&7 These mixtums were later separated into DL-cry&o and DLrhreo. and Leryrko and Lrhreo-4- 

fluoroglutamic acids on ion exchangers, 26-28 by means of gas-liquid chromatography.29~ and by fractional 

crystallixations.31 Howeveq no stemoisomer was prepared synthetically. In this communication, straightforward 

stereospecific syntheses of (+)-L-&co-4-fluoroglutamic and of (-)-D-eryrhro-4-fluoroglutamic acid from 

comme&hyavailablematerialsamdesuibed. 
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NMR aata of Cflu&oglutamic acids:. 

4: t9F NMR (in CF3C02H): -191.71 ppm (q. 1:2:2:2:1, Jr-~z gun 48.17 Hx, Jm vie 24.01 Hz). tH 
NMR (in CF3COpJ-I): 2.81 ppm (dt, 2. CH2; JBP + 25.10 Hz, JIM 5.60 Hz): 4.51 ppm (m. 1, CHN); 
5.38 ppm (dt, 1, CHF, JHF 48.03 Hz; JBB 5.78 I-Ix); 7.67 
ppm (q, 1:2:2:2:1; JIIF 47.3 g, Jm 24.4); 2.75 ppm (dt, Jm 2 ! 

pm (btoad s. 3, CNH3). Lit.28 -191.4 
.4 Hz, J~-B.I 5.4). 4.5 (m). 5.26 ppm (dt, 

JBP 48 I-Ix, JBB 5.4 Hz); 7.42 ppm (s). 8: 19F NMR (in CF3CO2H): -191.39 ppm (heptet 
1:1:1:2:1:1:1); JII~ 48.49 I-Ix, Jm vie 34.65 Hz, 13.93 Hz). tH NMR (in CF3CO9I): 2.68 ppm (t. 
1, CH2; Jm ,,fe 14.m 3.00 ppm (t, 1, CH2, JHF vk 13.48) (two diastereotropic H in CH2); 4.55 ppm 
(m. 1. U-IN); 5.48 ppm (dd 1. m JHF ~CIII 47.9 I-Ix. JBB 8.3 Hz); 7.85 (m, 3, CNH3). Lit.28 -191.9 
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ppm (heptet; 1:1:1:2:1:1:1); J~ip *a 49.6 Hz, JHF tic. 33.4, and 16.6 Hz); 2.63 ppm (m, 2I-l. CH2), 
4.54 ppm 0% 1, (X-0, 5.35 (td, JHF 48, JHH 9.2, 3, lH, CHF); 7.44 (s, 3H, NH3). 

4 1. btd~ of D-crvthro4-fl~glutic acid suitable fol x-my difih~ti~~~ wtrc obthed by slow -cm 
if an aqueous solution. D-&y&o-4-fluoroglutamic acid crystallizes in the mono&c syste& space 
group P21, two molecules per unit cell with cell constants: a=5.217(2) A, b=10.316(4) A, c=6.099(3) A, 
p=97.72(4)“, V=325.2(2) As, dcatd=1.686 gcm- 3. 712 observed, independent reflections (F > 3.Ou(F)) 
were collect on a Nicolet R3/mV diffractometer in the range 3.5 c 20 < 55 with MO & radiation 
(kO.71073 f ). The structum was solved using dhect methods and refined witb full matrix least squares 
refinement. All non-hydrogen atoms were located and refined anisotropically. All hydrogen atoms wert 
located and xefined as riding on the attached non-hydmen atom. ‘I~w nitmgen atom was clearly identified 
by examination of tbe thermal parameters as well as by the number of hydrogen atoms attached. The 
structure refined to an R value of 3.91%. (wR=4.51%). In like fashion, the structure of L-threod- 
fluoroglutamic acid was ob 
b=6.723(2)(A): c=15.147(5)( tI 

ined: orthorhombic space group P212121 with a-6.391(2)(A); 
); 2=4. For 810 observed, independent reflections, R-3.76% . . 

(wR=4.98%).41 
42. The atomic coordim for this work are avahble on rqutsfiom the Director qf he Cambridge 

Crysralkbgr&ic Data Centre. Universi~ Chemical L&oratory, Len.@eld Road, Cambridge CB2 IEW, 
UK. Any request should be acconpattied by the full i%mture citation for this communication. 

Fig. 1 

pcrvrko ubm3glutamicAcid L-thwo 
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