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THE ADDITION OF METHYLHYPOBROMITE TO 4-ACETAMIDO-3-BROMO-2-PYRIDONE
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Summary. Bromination of 4-acetamido-3-bromo-2-pyridone in methanol results in the addition

of methvlhypobromite to the 5,6 double bond of the pyridone.

The addition of halogens in protic solvents (hvpohalites) to the 5,6-double bond of the
pyrimidine nucleic acid bases (uracil, thymine, and cytosine) and their nucleosides is a well
known reaction that is synthetically use1’u1.l’2 Similar additions to the pyridine isosteres of
these bases have not been observed. ‘e wish to report one such example, the addition of the
elements of methylhypobromite to 4-acetamido-3-bromo-2-pyridone.

When 4-acetamido-2-pyridone (N-4-acetyl-3-deazacytosine), 1, was treated with two equiva-
lents of bromine in methanol, a stab1e3 bromopyridone, 3, precipitates. The same product could
also be obtained by treatment of 4-acetamido-3-bromo-2-pyridone, 2, with one equivalent of
bromine in methanol. Microanalysis, mass spectroscopy (m/z 342), and pmr spectroscopy of the
bromopyridone showed that it contained two bromines, an N-acetyl, and a methoxy group. In addi-
tion the pmr spectrum sugaested the presence of a 5,6-disubstituted-5,6-dihydro-2-pyridone
moiety since (a) the chemical shifts of the 5 and 6 hydrogens occur upfield 0.85 and 2.65 ppm
respectively relative to those of 2, and (b) the multiplicities observed for H-5 and H-6 are not
those expected for an aromatic bromo-2-pvridone. For example, H-6 (& 4.73 ppm) of 3 appears as
a doublet of doublets coupled to H-5 (J5,6 2.0 Hz) and H-1 (J1,6 4.7 Hz). The aromatic H-6 of a
4-substituted-2-pyridone normally occurs at § 7-8 pom as a doublet (J5,6 6-8 Hz). The pmr data

observed for 3 is summarized in Table 1.
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Table 1: PMR Parameters of 3 in DMSO-d¢
"
CHqC- CH30 Hg He Hy Hy
§, ppm 2.13 3.30 6.13 4.73 9.17 9.40
multiplicity 3 s d of d d of d dbrd Shrd
J, Hz - - 2.0, 1.3* 4.7, 2.0* 5 -

* J's accurate to +0.1 Hz. The assignment of J1,6 and J1,5 is based on 1iterature4 and experi-
menta]5 data.

On the basis of the above the structure of the dibromo-2-pyridone was assigned as 3,
d,]-4-acetam1’do-3,5-d1'bromo-5,6-d1'hydro—6—methoxv-2(1H)pyr1’done.6 Corroborative evidence for
structure 3 is provided by 13C spectroscopy (Table 2). The difference in the chemical shifts of

2 hybridized) of 3 and

C-5 and C-6 of §_(sp3 hybridized carbons) from the other ring carbons (sp
those of C-5 and C-6 of the model 2-pyridones, 1, 2, and 5, is noteworthy.

Table 2: 136 Chemical Shifts of 4-Acetamido-2-Pyridones (DMSO-d6, 513C in ppm)

Pyridone CHi0  CHy =0 o ¢4 Cy Cs Cs
endo exo
ACNH—Z =0
& _N-H
N 1 -- 24.2 163.7 169.7 103.8% 149.3  99.4 135.4
ACNH1ff:T=O
AN -- 26.2  159.5 169.8 102.8* 147.8  101.4  133.7
r
AcNH—Z 9
Brodlx N-H 5 -- 22.5 158.8 167.6 115.4% 147.0  99.6 135.6
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Table 2 (continued)

Pyridone CH,0  CH 0 o c c c
Br 3 3 >=endo exo 3 4 5 6
AcNHT~ 0
N-H 3 54.9 23.9 159.7 169.9 105.9 144.6 44.1 84.1
Brl "H

OCH3
Multiplicity for 3 qofd g d q t t d of d dbrd
J, Hz 143,3 129 7 6 7 7 166,3 165

* Assignments of C3 and C5 may be reversed.

It is 1ikely that the formation of 3 results from initial bromination at the reactive
enolic 3 position of 1 to give the monobromopyridone 2 as an intermediate. A second attack of
bromine at C-5 of 2 produces ion 4. The latter may then undergo covalent solvation to 3 or slow,
irreversible proton loss to 5. The formation of 3 in a preparative sense may be aided by its
Tow solubility in methanol.” Precedence for the conversion of 2 to 3 via 4 exists in the bromi-
nation of various pyrimidones. The detection and isolation of covalent solvates as bromination

products of 2-pyrimidones, 4,6-dihydroxypyrimidine, 6-methyluracil, and uracils has been convin-

cingly demonstrated by Tee8 and Wang.9
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