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H, 10.12; P, 10.05. C36H66N204P 2. Calculated (%): C, 66.23; 
H, I0.19; P, 9.49. 1R. v/era-I: 1612 (C=O), 2149 (CN). 
31p NMR (C6D6) , 8: 32.0. IH NMR (C6D6), 8:0.98 (t, 9 H, 
CH3(CH2)2P, J =  7.0 Hz); 1.19 (m, 6 H, CH2CH2P); 1.52 
(m, 8 H, (CH2)4CH:O); 1.70 (m, 6 H, CH2CI:[2P); 3.12 (d, 
2 H. CH2P, J~_p = 6.9 Hz); 4.01 (m, 2 H, CH20). 

In the study of the anticholine esterase effect of compound 
3, choline esterases from different biological sources were used 
as enzymest: acetylcholine esterase (KF 3.1.1.7) from erythro- 
c.vtes of blood of man (ACEM) and bull (ACEB); butyrylcholine 
esterases (KF 3.1.1.8) from the blood serum of horse (BuCEH), 
fish (BuCEF), and pigeon (BuCEP); choline esterase (KF 
3.1.].8) from the blood serum of hen (CEH) and the cerebral 
tissue of New Zealand squid (CENS). 

Catalytic activity of enzymes in the absence and presence of 
an inhibitor was determined by the photometric Ellman method 6 
at 25 ~ and pH 7.5 using acetylcholine (2 mmol L -1) as a 
substrate. Efficiency of the inhibition effect of a compound was 
estimated from its concentration (/5o) that results in a 50% 
decrease in the hydrolysis rate of the substrate. Conditions of 
determination of the catalytic activity and 150 were similar to 
those in Ref. 1. 
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5-Fluoro-2,4.6-tris(perfluoroalkyl)pyrimidines were synthesized by reactions of 
polyfluorinated iminoenamines with perfluorocarboxylic acid anhydrides and perfluorobutanoyl 
chloride. 
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Pyrirnidines const i tu te  an abundan t  class of  natural 
bases and are widespread among drugs possessing a pro- 
nounced antiviral, ! gastric antisecretory, z diuretic, 3 anti-  Corn- Yield B.p./~ 
malarial,4 and an t i -HIV~l -ac l iv i~ ,  s.6 It i s  also.known that pound (%) (p/Torr) 

the presence of  fluorine atoms in a molecule increases the 
physiological activity of  compounds as compared with their la 71.3 11 I--112 
nonfluorinated analogs. 7 Therefore, interest in the synthe- 
sis of  new f luor ine-conta in ing pyrimidines,  which is the Ib 73.0 44 
subject of  this work, seems to be quite natural.  (50) 

It is k n o w n  tha t  r eac t ions  o f  p o l y f l u o r i n a t e d  le 88.0 50---51 (24) 
imidoylamidines  with perfluorocarboxylic acid anhy-  

Table 1. Characteristics of compounds la - -e  

Found (%) Molecular 
Calculated formula 

C F N 

28,Q 61.75 9.04 CTFIoN2 
27.8 62.90 9.27 
27.27 64.94 8.00 C$FI2N2 
27.27 64.77 7.95 
~ .  66_19 6,93 C9FI4N2 
26.87 66.17 6.97 
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Table 2. Spectral characterstics of compounds la--c 

Compound, 1R spectrum, Mass spectrum, m/z 19F NMR spectrum, 
R F v/era -I (/re t (%)) 8, J/Hz 

la ,  CF34 1470 br, 302 [M1 § (94), 283 [M - F] § (100), -8.0 (d, 6 F, F(I),  F(3), J = 15.0); 
1595 s, 233 [M - CF3] + (70), 119 [C2F51 + (40), -4.8 (s, 3 F, F(4)); 51.5 (hept, I F, F(2), 
1800 m 69 [CF3I + (100) J = 15.0) 

1470 br, 352 [M1 + (100), 333 [M - F] § (85), -8.0 (d, 6 F, F(I), F(3), J = 15.0); 
1595 s 283 [M - CF3] + (79), 233 [M - C2F51 ~- 5.5 (s. 3 F, F(5)); 41.5 (s, 2 F, F(4)); 

(41), 119 IC2F5] + (70). 69 ICF31 + (60) 5t.5 (hept, 1 F, F(2), J = 15.0) 

402 [M] + (9), 383 [M - F]" (47), -7.7 (d, 6 F, F(1), F(3), J = 15.0); 
283 [M - C2F51 + (100), 5.9 (t, 3 F, F(6), J = 11.5); 
169 [C3F7] + (6), 69 [CF3] + (48) 39.0 (br.d, 2 F, F(4), J = 11.5); 

50.7 (s, 2 F, F(5)); 
51.5 (hept, 1 F, F(2), J = 15.0) 

lb, CF~4CF3 ~ 

le, CF24CF2SCF36 

drides 8 and halides 9 p roceed  by a c o m m o n  m e c h a n i s m  
to give heterocycl ic  compounds ,  namely, t r iazines .  

It cou ld  be expected  that  2 - a m i n o - 4 - i m i n o p e r -  
f l uo ropen t -2 - ene  (1), which we synthesized recen t ly  l~ 
and which is structurally s imi lar  to the a b o v e - m e n t i o n e d  
imidoylamidines ,  will en te r  into analogous react ions .  

Actually,  we established that  c o m p o u n d  ! reacts 
wi th  perfluorocarbox'ylic acid anhydrides and pe r f luoro-  
butanoyl  chloride to give 5- f luoro-2 ,4 ,6- t r i s (per f luo-  
roalkyl)pyrimidines  (2). 

2 
F (RFCO)20 F 

~ _RFCOO H " l ~ 3 
F3C CF 3 -H20 F3C CF 3 

NH 2 NH N . ~ N  
C3F7(~0CI �9 

1 _H20 RF 
-HCI 

RF= CF 3 (a), C2F 5 (b), C3F 7 (c) 
2 

It is likely that the fo rmat ion  of  py r imid ines  2 
includes  two stages, namely ,  acylat ion of  i m i n o e n a m i n e  
fol lowed by dehydrat ion o f  this in termediate  acyl  de -  
rivative, resulting in ring closure.  It should be n o t e d  that 
19F N M R  spectra of  the reac t ion  mass con ta in  signals 
o f  end products  only, wh ich  indicates the absence  of  
side react ions.  

Experimental 

19F NMR spectra were recorded on a Bruker AC-200F 
spectrometer operated at 188.3 MHz (J9F). Chemical shifts are 
reported in fi relative to CF3COOH (external standard) and 
spin-spin coupling constants are reported in Hz. IR spectra 
were recorded on an UR-20 spectrometer (thin layer) and mass 
spectra were obtained on a VG-7070E instrument at an ioniz- 
ing voltage of 70 eV. The yields and characteristics of  com- 
pounds obtained are listed in Tables I and 2. 

5-Fluoro-2,4,6-tris(trifluorometbyl)pyrimidine (2a), 2- 
pentafluoroethyl- (2b), and 2-heptafluoropropyl-5-flnoro-4,6- 
bis(trifluoromethyl)pyrimidine (2c). Trifluoroacetic anhydride 
(6 g, 28 mmol) was added dropwise with stirring to 2-amino- 
4-iminoperfluoropent-2-ene (1, 3.0 g, 13 mmol) in dry ether 
(50 mL) on cooling to 1--3 ~ The reaction mass was neu- 
tralized with aqueous NaHCO 3, the organic layer was sepa- 
rated, dried over CaCI 2, and distilled to give 2a. Pyrimidines 
2b, 2e were obtained analogously by reactions or 1 with 
pentafluoropropionie anhydride and heptafluorobutanoyl chlo- 
ride. respectively. 
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