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The introduction of 2-amino-5-fluoropyrimidine functionality, found in neuroleptics such 
as the sigma receptor ligand BMY-14802, ,2 is accomplished with derivatives of 5-fluorouracil 
such as 2,4-dichloro-5-fluoropyrimidine (1) and 2-chloro-5-fluoropyrimidine (2). Synthesis of 2- 
amino analogs from 1 requires initial protection of the 4-position with sulfur followed by later 
removal with Raney nickel; the regioselective protection is consistent with the preference for nucle- 
ophilic attack at the 4-chloro p~s i t ion . l*~  Derivative 2 is available by a variation of the sulfurRa-Ni 
strategy? or by hydrogenolysis of 2,4,6-trichIor0-5-fluoropyrimidine.~ While these methods are 
acceptable for preparing gram-quantities of 2 and its 2-amino derivatives, we required a method 
suitable for kilogram-scale synthesis. 

* 
Zn, THF, HOAc 

Reflux 

1 2 

Our investigation focused on a three-phase dechlorination of 1 using zinc in aqueous ammo- 
nium hydroxide and benzene.6 A modification of this procedure with granular zinc and one mole 
equivalent of acetic acid in refluxing THF proved to be extremely useful for preparing as much as 
lo00 g of 2 in 5565% yield. Granular zinc is preferred over more active forms such as zinc dust 
because the reaction rate can be difficult to control with zinc dust, especially when it is activated by 
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acid washing. The reaction rate also Seems to depend on the age and source of the zinc, with older lots 
being less reactive. Moreover, we have observed an induction period for the reaction if all the acetic 
acid is added at room temperature before reflux begins. On the other hand, the reaction proceeds 
smoothly and predictably if the acetic acid is added slowly to a refluxing mixture of granular zinc and 
dichloride 1 in THF. 

We have developed a new kilogram-scale synthesis of 2 by dechlorination of 1 with 
Z n / H O A c m  in 5565% yield. The ready availability of 2 by this method will greatly facilitate the 
preparation of a wide variety of biologically active 2-amino-5-fluoropyrimidines. 

EXPERIMENTAL SECTION 

NMR spectra were recorded in CDCl, on a Briiker AM300 spectrometer at 300MHz and are reported 
in ppm downfield from internal TMS. Boiling points are uncorrected. 

2-Chloro-5-fluoropyrimidine (2).- A 22 L round bottom flask equipped with a mechanical stirrer, 
thermocouple, reflux condenser, and iO00 mL addition funnel was charged with 10 L of THF, 2.00 kg 
(12.0 moles) of 2,4-dichloro-5-fluoropyrimidine (1)7 and 2.35 kg (35.9 moles) of zinc granules 
(-10+50 mesh). [Caution? Zinc powder, especially when activated by acid washing, may react vigop 
oush and is not recommended]. The mixture was heated to reflux with vigorous stirring, and 686 mL 
(12.0 moles) of glacial acetic acid was added via the addition funnel over a 1 h period [Caution! 
Adding the acetic acid at room temperature and heating to rejlux may exhibit an induction period 
followed by u sudden exotherm]. The mixture refluxed until 4 %  1 remained by HPLC (usually 
about 5 hrs). The mixture was cooled to 40°, poured into a solution of 4.8 kg of ethylenediamine- 
tetraacetic acid tetrasodium salt in 5 L of water, and stirred at room temperature overnight. Supercel 
(200 g) was added and the mixture filtered through Supercel; the filter cake was washed with ethyl 
acetate. The filtrate was diluted with 10 L of ethyl acetate, the mixture was stirred for 30 min, the 
layers were separated, the aqueous phase was extracted twice with 5 L and then 2.5 L of ethyl acetate 
and the combined organic phase was filtered through Supercel. Fractional distillation through a 120 x 
45 cm column packed with Hasteloy@ springs gave 0.873- 1.03 kg (55-65%) of 2-chloro-5-fluoropy- 
rimidine, bp 149-162", lit5 92-94"/100 mbar which was 2 97% pure by HPLC. HPLC conditions: 
Zorbax RX-C8 column (4.6 x 150 mm); mobile phase: 1200 mL water, 800 mL acetonitrile, 3 mL 

phosphoric acid, 6 mL triethylamine; 1 mUmin flow rate; 210 nm UV detection. Retention times: 2,4- 
dichloro-5-fluoropyrimidine = 24.6 min, 2-chloro-5-fluoropyrimidine = 6.2 min. lH NMR (CDCl3): 6 
8.51 (s). 13C NMR (CDCl3): 6 147.4 (C-H, JCF = 22 Hz), 155.6 (C-Cl, JCF = 2.5 Hz), 157.1 (C-F, 
JCF = 265 Hz). 
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