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It is well known that chloropyridines and chlo-
roquinolines are easily formed from pyridine N-
oxides and quinoline N-oxides respectively by the
reaction of POCL'~3, Also 2- and 4-chrolomethylp-
yridines are formed from 2- and 4-methylpyridine
N-oxides*®. The mechanism generally accepted is
as following (Scheme 1).

Even though there are not as many examples
as pyridine N-oxides and quinoline N-oxides, the
conversions of pyridazine N-oxides®’, pyrazine N-
oxides®® and pyrimidine N-oxides'®! to chloropy-
ridazines, chloropyrazines and chloropyrimidines
respectively are well known. But there was no
report about the reaction of 1,24-triazine N-oxides
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with POCl; yet. We like to report our recent resu-
Its of the conversion of 1,24-triazine Ni-oxide to
chloro and chloromethyl-1,2,4-triazines.

We have tried to synthesize 6-chloro-1,2,4-tria-
zines from 1,24-triazine Nj-oxides with POCl;. We
could not have the expected products, but only
unidentifiable tar was obtained. We also tried the
conversion of 5-phenyl-1,24-triazine Ni-oxide to
6-0x0-5-phenyl-1,6-dihydro-1,2 4-triazine with ace-
tic anhydride, with only recovering the starting
material back?> (Scheme 2).

These results were rationalized with the fact
that the larger electronegativity of nitrogen would
reduce the nucleophilicity of oxygen because of
the bigger contribution of resonance structure Il
and Il (Scheme 3).

These results and rationalization prompted us
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Table 1. pmr and mass spectra of chloro-1,2,4-triazine and chloromethyl-1,2.4-triazine
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Compound mp. (°C} Yield (%) PMR (CDCl) Mass : m/e (rel-intensity)
Ri=¢ R,=H Ry=Cl 118~ 120 31 76(m, Ar) 8.1(m, Ar} 892(s, *H) 102(100) 191(11) 193(4)
R;=CH; R;=CH:Cl Rs=H oil 43 27, °CHs;) 465(s, CHy) 955(s, TH)  53(100) 129(43) 131(14)
Ri=R;=CHs R,=CH,(CI 60~65 50  2.84(s, *CHa} 2.9(s, °CH;) 4.62(s, SCHy) 42(100) 157(25) 15%(8)
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to try the conversion of 1,24-triazine Nj-oxides,
which are not possible to form a similar type of
the resonance structure III, and therefore less re-
duction of nucleophilicity (Scheme 4), to chlore-1,2,
4-triazines with POClI,.

6-Phenyl-1,2,4-triazine Ns-oxide (1} was synthe-
sized by the reported method®™ and treated with
POCl;. The expected 5-chloro-6-phenyl-1,2,4-tria-
zine (2) was obtained and identified by its pmr
and mass spectra. The mass spectrum showed the
molecular ion (M™ =191) and the chlorine isotope
ratio of 191/193 was obtained to be 3/1. In its
pmt, 3-H peak was appeared at § 892 (singlet),
phenyl peaks at § 7.8 (multiplet) but 5-H at A
9.3 was disappeared. 5,6-dimethyl-1,2 4-triazine N,-
oxide® (3) was reacted with POCl; to produce the
5-chloromethyl-6-methyl-1,2 4-triazine (4) which
was expected. Identification was done by its pmr
and mass spectra. Chlorine isotope ratio of M~
to M!'4+2 was shown to be right. Treatment of
3.5,6-trimethyl-1,24-striazine N;-oxide (5) with
POCL; produced 5-chloromethyl-3,6-dimethyl-1,2,4-
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triazine (6), which was tentatively assigned, since
the 5-methyl protons are the most labile ones®,
(Scheme 5).

Even though we never tried any experiment
to clarify the reaction mechanism, we like to be-
lieve in the following general mechanism (Scheme
6).

Typical experimental procedure is as following.
To the chloroform solution of phosphoryl chloride
(5 m{, 55 mmol) the solution of 6-phenyl-1,2,4-tria-
zine Nj-oxide (200 mg, 1.1 mmol) in chicroform (5
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m/} was added dropwise and the whole reaction
mixture was refluxed for 55 hours. After cooling,
the reaction mixture was poured into ice water.
The reaction mixture was basified with 10%
NaOH solution, and extracted by adding more ch-
loroform. The chloroform solution was evaporated
under reduced pressure yielding dark brown oil.
The dark brown residue was chromatographed on
silica gel with ethylacetate, as eluting solvent, yie-
Iding yellow crystal of 5-chloro-8-phenyl-1,2,4-tria-
zine (80 mg, 31%).
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