SYNTHESIS OF N-(2-CHLORO-5-BROMO-4-PYRIMIDYL) -
AND N-(2-CHLORO-5-I0DO-4-PYRIMIDYL)AMINO ACIDS
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The previously unreported N-(2-chloro-5-bromo-4-pyrimidyl)- and N-(@2-chloro-5-iodo-4-
pyrimidyl)amino acids were synthesized,

Continuing our investigations of the potential antimetabolites of nucleic acid —protein metabolism, we
have undertaken the preparation of N-(5-bromo-4-pyrimidyl)amino acids. We have previously reported [1]
the synthesis of derivatives of N-(5-fluoro-4-pyrimidyl)amino acids, which did not display pronounced
activity against experimental strains of malignant tumors [2]. There is currently little known about the bio-
chemical activity of derivatives of 5-bromopyrimidines, and there are only indications that 5-bromouracil,
like 5~iodouracil, may be partially included in DNA in place of thymine and may thus have an inhibiting ac~
tion on the sequence of protein synthesis [3, 4]. The known antitumorigenic activity of some 5-bromouracil
derivatives has also been pointed out [5, 6]. The synthesis of N-(2-chloro-5-bromo-4-pyrimidyl)amino
acids (I-X) and N-(2-chloro-5-iocdo-4-pyrimidyl)amino acids (X-XIV) can be readily accomplished by the
reaction of 2,4-dichloro-5-bromo (iodo)pyrimidine with amino acid salts [9]. The reaction proceeds only
at the chlorine atom in the 4-position of the pyrimidine ring; this chlorine is much more reactive than the
chlorine atom in the 2-position, which is under the influence of two adjacent nitrogen atoms. The bromine
or iodine atom, by virtue of its inductive effect, increases the reactivity of a halogen in the ortho position
with respect to nucleophilic reagents, Compounds II-XIV are crystalline substances. Data regarding their
constants and yields are presented in Table 1. The structures of the compounds can be readily proved by

alternative transformations. The compounds obtained display the absorption characteristic for pyrimidine
compounds in the near UV region.

We prepared the sodium salts of II-XIV for physiological tests.
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la R=Cl; X=Br; Ib R=Cl; X=1; Il R=NHCH(CH;)CO,H (DL-); X=Br; Il
R=NHCH[CH,CH(CH,),]JCO;H (DL-); X=Br; IV R=NHCH[CH,CH(CHy},COH (L-);
X=Br; V R=NHCH[CH(CH,);JCO,H (DL-); X=Br; VI R=NHCH[CH(CH,);]CO,H
(L-); X=Br; VII R=NHCH[(CH,),SCH;JCO,H (DL-); X=Br; VII R=
=NHCH(CH;NC;Hs)CO;H (DL-); X=Br; 1X R=NHCH[CH(CH;)CH,CH,JCO,H (L-);
X=Br; X R=NHCH,CO,H (DL-); X=Br; XI R=NHCH[CH,CH(CH,);JCO,H (L-}:
X=1I; XIl R=NHCH[CH,CH(CH,),JCO,H (DL-);X=1; XII[ R=NHCH[CH(CH,);/CO,H
(DL-); X=1; XIV R=NHCH(CH,;)CO;H (DL-) X=1.

EXPERIMENTAL

2,4-Dichloro-5-bromopyrimidine and 2,4-Dichloro-5-iodopyrimidine, These were obtained by the
methods in [7, 8].
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N-(2-Chloro-5-bromo-4-pyrimidyl)-DL-~-alanine (I). A mixture of 2.4 g (0.06 mole) of sodium hydrox-
ide in 50 ml of water, 2.72 g (0.03 mole) of DL-alanine, and 6.0 g (0.026 mole) of Ia was refluxed until every-
thing dissolved (~5 h), the solution was cooled with ice, and 5 ml of glacial acetic acid was added dropwise.
Crystals precipitated after 5-10 min. The solution was allowed to stand at room temperature for 12 h, and
the precipitate was filtered, washed with cold water, and dried to give a colorless compound which was re-
precipitated from agueous alkaline solution with glacial acetic acid.

Compounds II-X were similarly obtained.

N-(2-Chloro-5-iodo~4-pyrimidyl)-L-Leucine (XI). A mixture of 0.4 g (0.01 mole) of sodium hydrox-
ide in 25 ml of water, 0.65 g (0.005 mole) of L-leucine, and 1.3 g (0.005 mole) of Ib was refluxed until
everything dissolved. The solution was cooled with ice, and glacial acetic acid was added dropwise to pre-
cipitate crystals of the product. The mixture was allowed to stand at room temperature for 12 h, The pre-
cipitate was filtered, washed with water, and dried to give a yellowish substance which was purified by re-
peated precipitation from aqueous alkaline solution with glacial acetic acid.

Compounds X-XIV were similarly obtained.
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