Reactions of 5-chloro-2-methylsulfonyl-4-pyrimidinecarboxylic acid and its esters
with amines. The inverse of reactivity in a pyrimidine ring
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Reactions of 5-chloro-2-methylsulfonyl-4-pyrimidinecarboxylic acid with aliphatic amines afford 2-amino-5-chloro-4-pyrimidine-
carboxylic acid, whereas 5-chloro-2-methylsulfonyl-4-pyrimidinecarboxylates form 5-amino-2-methylsulfonyl-4-pyrimidine-
carboxylates under the same conditions.

As continuation of our work on the behaviour of 5-chloro-2-warmed up to 50-60 °C. The ease of substitution for a chlorine
methylsulfonyl-4-pyrimidinecarboxylic acid derivatives towards atom in compound&b,c can be explained by the activation of
nucleophiles, we report here the reactions of 5-chloro-2-the C-5 position of the pyrimidine ring by both methylsulfonyl
methylsulfonyl-4-pyrimidinecarboxylic acida and its esters (o, =0.72f and ester groups.
1b,c with amines. Because of an electron-withdrawing effect of 'In the former case (R = OH), the anion of at&reacts, and
the aza group, the C-2, C-4 and C-6 positions of the pyrimidinenly the methylsulfonyl group activates the C-5 position. There-
ring show an enhanced activity towards nucleophilic reagentdore, a nucleophilic attack takes place on the second position, as
It is well known that nucleophilic substitution for a halogen atit was expected.
the C-5 position of the pyrimidine ring is difficult to perform,
unlike the C-4 and C-2 positioAS.herefore, in polysubstituted
pyrimidines, a halogen at the 5-position is replaced last, antupreparation of 2-amino-5-chloro-4-pyrimidinecarboxylic acigs4.
severe conditions are required to carry out this reaction. To a solution of 5-chloro-2-methylsulfonyl-4-pyrimidinecarboxylic acid
1a (3 mmol) in 6 ml of DMSO or DMF a corresponding amine (3 mmol)
NER Cl and triethylamine (6 mmol) were added. The reaction mixture was allowed
o | to stand at ambient temperature for 24 h; then, 25-30 ml of water was
\\S)\ N/ OR added, and the mixture was acidified with hydrochloric acid to pH 5-6.
Me” N\ The solid precipitated for 2-8 h was isolated by filtration, dried and
e} o recrystallised from aqueous ethanol, if needed.
lac 5-Chloro-2-pyrrolidino-4-pyrimidinecarboxylic aci@: yellow solid,
yield 81%, mp 160-161 °C (decomphl NMR (100 MHz, PH¢Jacetone)
HNRRZ, = HNRRZ, 0: 8.45 (s, 1H, H-6), 3.64-3.47 (m, 4H, GiN—-CH,), 2.1-1.92 (m, 4H,
DMSO or DMF, b R=Me DMSO, CH,CH,). IR (KBr, »/cnmrY): 1710 (COOH). Found (%): C, 47.6; H, 4.3;
20°C c R=Et 20°C N, 18.4. Calc. for gH,CIN;O, (%): C, 47.48; H, 4.43; N, 18.46.
R=H R = Me. Et 5-Chloro-2-morpholino-4-pyrimidinecarboxylic ac®l yellow solid,
' yield 70%, mp 119.5-120.5 °C (decomp@ii NMR (100 MHz, RPHgl-
acetone): 8.48 (s, 1H, H-6), 3.85-3.62 (m, 8H, morpholine LHR
(KBr, v/icm1): 1705 (COOH). Found (%): C, 44.3; H, 4.3; N, 17.4. Calc.
for CgH,oCIN;O4 (%): C, 44.37; H, 4.14; N, 17.25.

¥
N7 cl N N\Rz 5-Chloro-2-phenethylamino-4-pyrimidinecarboxylic acitl yellow
. U on % A or solid, yield 75%, mp171.5-172.5 °C (decompB.NMR (100 MHz,
N N S N
| Me” \
R2 (0] O (@]

1

[2Hglacetone): 8.43 (s, 1H, H-6), 7.26 (m, 5H,.H,,), 6.88 (br. s, 1H,
NH), 3.67 (m, 2H, CHCH,NH), 2.95 (t, 2H, ®,CH,NH). IR (KBr,
vicmrl): 1710 (COOH), 3290 (NH). Found (%): C, 56.3; H, 4.5; N, 15.1.

24 57 Calc. for G4H,;,CIN,O, (%): C, 56.23; H, 4.36; N, 15.13.
70-80% 72-77% * Preparation of 5-amino-2-methylsulfonyl-4-pyrimidinecarboxyl&t&s
Scheme 1 To a solution of the methyl or ethyl ester of 5-chloro-2-methylsulfonyl-

4-pyrimidinecarboxylic acidlb or 1c (3 mmol) in 5ml of DMSO a

The reaction between acich and aliphatic aminegia sub-  corresponding amine (3 mmol) and triethylamine (3 mmol) were added.
stitution for the methylsulfonyl group resulted in previously un-The reaction mixture was allowed to stand at ambient temperature for
knowr? 2-amino-5-chloro-4-pyrimidinecarboxylic aci@s4.t 5-10 h; then, 40 ml of water was added, and the mixture was acidified
The 1H NMR spectra @Hglacetone) of compoundz-4 show with hydrochloric acid to pH 6—7. The precipitate was filtered off, dried
the presence of an amine moiety, along with a singlet at 8'42a_nlgtr:flrrzy?rgzltl;ls;/elguflggrnféhsgﬁgIidino 4-pyrimidinecarboxyl&ewhite
8.48 ppm assigned to the C-6 proton of the pyrimidine ring. The -~ .~~~ o Srar i i
IR spectra oR—4 exhibit absorption bands at 1720-1706tm %Ol'd’ yield 74%, mp 134.5-135.5 &1 NMR (100 MHz, CDCY) 0: 8.78

. ; - . (s, 1H, H-6), 4.47 (q, 2H, Q€,Me), 3.64-3.47 (m, 4H, CJ+N-CH,),
which were ascribed to unionised carbonyl group stretchin 3_20 (s 3)H SQSI%) 2_1?%_9;)““ 4H Cg:nHz) 1?& t %)H

modes, and an absorption band of NH stretching modes arougftr,me). IR (KBr, viem-y): 1730 (CO), 1130, 1300 (S Found (%):
3300 cm? for compound4. Thus, the betaine form was not ¢, 48.0; H, 5.8; N, 14.1. Calc. for, 8, ,N;0,S (%): C, 48.15; H, 5.72;
observed for amino acids+4 in the solid state. N, 14.04.

5-Chloro-2-methylsulfonyl-4-pyrimidinecarboxylatéb,c ex- Methyl 2-methylsulfonyl-5-morpholino-4-pyrimidinecarboxykitevhite
hibited a different behaviour under the same conditions. In theolid, yield 77%, mp 135-136 °@1 NMR (100 MHz, PHg]acetone):
reactions with amines, nucleophilic substitution at the C-5 posi8.77 (s, 1H, H-6), 3.94 (s, 3H, OMe), 3.96-3.62 (m, 8H, morpholine
tion took place with the formation of esters of hitherto unknownCHy). 3.24 (s, 3H, StMe). IR (KBr, v/cm™1): 1730 (CO), 1130, 1300
5-amino-2-methylsulfonyl-4-pyrimidinecarboxylic acids7.f  (5C). Found (%): C, 43.8, H, 4.9, N, 13.9. Calc. farkysNOsS (%):
The structures of these compounds were assigned on the baSi ‘:ﬁ?‘;’ H'ti'olz'l';" 1:;"59‘3: thvlamino-4-ovrimidi boxvmhit
of analytical and spectroscopic data. The above reaction is a raf id,yyie_lggz% ,S%gnflo}g;l'& X@}aﬂmmﬁ-R-?{&r)n ,'Vlmgf:%ngB' 5: 8_'73
example of the regioselective replacement of a halogen at tlég 1H, H-6), 4.43 (q, 2H, GE,Me), 3.66 (g, 4H, CH-N—CH,), 3.19 (s
5-position of a pyrimidine ring in the presence of another good(; sgme), 1.39 (t, 3H, OCkMe), 1.18 (t, 6H, NCHMe). IR (KBr,
leaving groupt The reaction was conducted in dimethyl sulfoxide ,jcm-1): 1730 (C0), 1130, 1300 (SP Found (%): C, 47.9; H, 6.5; N,
at ambient temperature, and the reaction mixture spontaneousiy.o. Calc. for &H1gN;O,S (%): C, 47.83; H, 6.35; N, 13.94.
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