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SYNTHESIS OF SOME 4-BROMOPYRIMIDINES AND
CONDENSED 4~BROMOPYRIMIDINES BY ONE-POT
REACTION

Mahesh. T. Chhabria* and Chamanlal J. Shishoo

Department of Pharmaceutical Chemistry, L. M. College of Pharmacy,
Navrangpura, Ahmedabad - 380 009, Gujarat, India

Abstract - Simple one-pot reaction has been developed for the synthesis
of 4-bromopyrimidines and condensed 4-bromopyrimidines. Under the
catalytical influence of dry hydrogen bromide, N-(cyanovinyl)amidines
cyclised to 4-bromopyrimidines, and 2-aminonitrile compounds with
halogenoacetonitriles gave condensed 4-bromopyrimidines, in good

yields.

4-(Substituted amino)pyrimidines and condensed 4-(substituted amino)pyrimidines are known
to have a variety of biological activity."® 4-Bromopyrimidines and condensed 4-
bromopyrimidines are important precursors in the synthesis of 4-(substituted amino)pyrimidines
and condensed pyrimidines. 4-Halo substituent in pyrimidines is prone to undergo displacement
by amines.

A few reports are available on the synthesis of 4-bromopyrimidine and condensed 4.
bromopyrimidines.  Available methods involve bromination of the corresponding
hydroxypyrimidine using reagents like phosphorous pentabromide, phosphorous tribromide,
phosphorous oxybromide or combination of these reagents,* Application of these reagents,
however, involves multistep reactions. Herein, we are reporting a simple, one-pot reaction for
the synthesis of 4-bromopyrimidines and condensed 4-bromopyrimidines.

We have reported isolation of N-cyanovinylamidines (2), otherwise difficultly isolable-
intermediates in the synthesis of pyrimidines, from the reaction of a-cyanoketene S, N-acetals

{1}, with different amidines namely formamidine, acetamidine, and benzamidine, under
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controlled reaction conditions.>® This intermediate undergoes cyclisation in presence of dry

hydrogen bromide to give 4-bromopyrimidines (3), (Scheme 1).
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The enhanced reactivity of nitriltes towards nucleophiles in the presence of acids, particularly
hydrogen halides, is known.”" However, utilisation of the enhanced reactivity of nitriles in the
presence of acid for the synthesis of condensed pyrimidines through the reaction with 2-
aminocarbonyl compounds, has hitherto, remained unexplored. Synthesis of various
condensed pyrimidines from 2-aminocarbonyl compounds with various nitriles in presence of

dry hydrogen chloride gas has been reported from our laboratory. ™

We have observed here the unusual direct formation of condensed 4-bromopyrimidine (8)
instead of the normaily expected condensed 4-aminopyrimidines (8) in the condensation of 2-
aminonitriles (4} with chloroacetonitriles (5). The exclusive formation of 4-bromopyrimidines (8)
over that of 4-aminopyrimidine (9) may be due to preferential cyclisation of amidine
intermediate in which electrophilicity of amidine carbon is increased and nucleophilicity of
amidine nitrogen is decreased due to electron withdrawing effect of chlorine atom in the nitrile.
{Scheme 2)
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Scheme 2
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Above both the reactions involve simple stirring of reactants in presence of dry hydrogen
bromide gas'? in dioxane for 2 h. Work-up of the reaction mixture after 1 h gave the final
product in good yield.

fn conclusion, simple one-pot method has been developed for the synthesis of 4-
bromopyrimidines and condensed 4-bromopyrimidines, The method offers an attractive
alternative for the synthesis of 6-(substituted amino)-4-bromopyrimidine which are otherwise
difficultly accessible. Moreover, the synthesis of 4-bromopyrimidines by this reaction is less time

consuming.




Table 2 : Physical and Spectral characteristics of condensed 4-bromopyrimidines

Sr. R4 R2 A R Mol. Formula mp Yield TH NMR (CDCl3) MS Elemental analysis
No. 8, J (Hz) {m/z) Required Found
D %C %H _%C %H
8a H H -CH=CH- CH2Cl | CgHgNaBrCl 95-97 54 4.65 (s, 2H, CH2Cl), 7.85 (m, 258 (M+) | 4197 | 235 | 4232 | 254
4Harom) 260(M+2)
8b CH3 CH3z 3 CHaCl | CgHgN2BrCIS 156-158 | 30 4.72 (s, 2H, CH2CY), 7.45 (m, 400(M+) | 57.09 | 3.03 | 5745 | 3.40
10H 402(M+2)
8¢ CgHs CgHs 0 CHaCi | C1gH{N20BrCI 118-119 | 58 6.80 (s, 1H, CHCl»), 7.45 (m, 434(M+) | 52.76 | 2.55 | 52.83 [ 2.56
10Harom) 436(M+2)
8d CgHs CgHs 0 CHClp | CigH{1N20BrClz | 160-161 | 34 2.55 (s, BH, 2C-CHg and BG- 202(M+) | 3707 | 277 | 3668 | 2.76
CH3), 4.62 (s, 2H, CH2Cl) 294(M+2)
8e -(CH2)4- 8 CHaCl | Cq4H1gN2BCIS 136 - 138 44 2.05 (m, 8H, -{CH2)4-), 465 {s, 318(M+) 4160 ] 317 | 4207 | 283
2H, CHoCD) 320(M+2)
Bf -(CH2)4- 8 CHCIs | C11HgN3BrCI2S 152 - 154 53 1.95 (m, 8H, -(CH2)4-), 6.80 (s, 352(M+) | 3752 | 258 | 37.88 | 2.69
2H, CHCI2) 354(M+2)
8g | -C{CH3)CH=C(CH3)N- ] CH2C1 | C12HgN3BrCIS 165 - 166 42 2.92 (s, 3H, /C-CHg). 3.10 (s, WMIM+) | 4206 | 265 | 4220 | 2.44
3H, 9C-CH3), 7.10 (s, 1H, Ar-H), | 345(M+2)
4.61 (s, 2H, CH2Cl)

6661 “LL "ON ‘LS "IOA ‘SRT1OAD0OHALIH
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EXPERIMENTAL

General procedure for the synthesis of 4-bromo-5-carbethoxy-2-(substitutad)6-
(substituted amino)pyrimidines (3)

To a saturated solution of dry hydrogen bromide in 1,4-dioxane (30 mL}, 10 mmol of N-
cyanovinylamidine®® was added and the resulting mixture was stirred at 15-20°C for 2 h.
Reaction mixture was allowed to stand at rt for 1 h. and then poured into crushed ice. 4-
Bromopyrimidines were cbtained as pale yellow colored solids, which were filtered and purified

by recrystallisation (n-hexane) to give pure 4-bromopyrimidine (3).

General procedure for the synthesis of condensed 4-bromo-2-(substituted)pyrimidines(8)
To a mixture of 10 of mmol 2-aminonitrile “and 10 mmol of halogenoacetonitrile was added 30 mL
of saturated solution of dry hydrogen bromide gas in 1,4-dioxane. Resultant mixture was stirred
at 15-20°C for 2 h and allowed to stand at rt for 1 h. The reaction mixture was poured into
crushed ice. The condensed 4-bromopyrimidines were obtained as pale yellow solids, which

were filtered and recrystallised from n-hexane.
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