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radical adducts with the above trap under experimental
conditions.12.13
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Q,N-Dimethylation of 5,6-dihydroxynicotinic acid
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An O, N-dialkylation product, [-methyl-5-methoxy-6-oxo-1,6-dihydropyridine-3 carb-
oxylic acid, is formed in the reaction of 5,6-dihydroxynicotinic acid with dimethylsulfate.

Key words: 5,6-dihydroxynicotinic acid, dimethyl sulfate, O, N-dialkylation.

Studies of the alkylation of 3-hydroxypyridine deriva-
tives containing functional groups are not only of theoreti-
cal interest, but are also of practical interest. O- or
N-alkylation of 3-hydroxypyridine is known to be possible,
depending on the reaction conditions and the type of
alkylating agent.! Thus, the N-alkylation of non-substi-
tuted 3-hydroxypyridine occurs if dimethyl sulfate is used,?
while 3-methoxypyridine is formed in the reaction with
diazomethane.3 Only N-methylation? occurs in the reac-
tion of 5-hydroxynicotinic acid and its methyl ether with
dimethylsulfate. Alkylation of 4,5-dihydroxypicolinic acid
and 3,4-dihydroxy-6-methylpyridine with dimethyl sulfate
in a basic medium results in the formation of an O, N-di-
methyl derivative.5 Taking into account the above data, one
could expect either a product of monoalkylation at the N
atom (2) or an O, N-dialky! derivative (3) produced in the
reaction of 5,6-dihydroxynicotinic acid (1) with Me,50,.

Alkylation 1 with dimethyl sulfate in a basic medium
was performed following the known procedure.d It was
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established that O, N-methylation with the formation of
compound 3 proceeds under these conditions. The struc-
ture of 3 was confirmed by mass spectrometry and NMR
spectroscopy.
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The mass spectrum (El) of compound 3 contains a
molecular ion peak with m/z = 183 (100 %). Its
TH NMR spectrum contains two doublets of aromatic
H(2) (5 8.08) and H(4) (6 7.07, J,4 = 2.1 Hz) protons
along with two singlets at & 3.74 and 3.51, which werc
assigned to MeO and MeN protons, respectively. More
detailed information on the structure of compound 3 is
obtained froms the '3C NMR spectrum, where the line
assignments were based on the chemical shifts®? and
Jeu® values for related compounds. The MeN signal is
observed at § 38.20. In this case the quartet components
('J = 141.6 Hz) arc additionally split into doublets due
to interaction with the H{(2) proton (3J = 3.7 Hz). MeO
gives a quartet with 5 56.61 (! = 145.3 Hz). A MeO
grotp in position 5 is characterized by the quartet
splitting of the doublet components of the C(5) signal
registered at § 148.89 as a quintet because of equal 3J
and 2J constants (3.7 Hz). The protons of the MeN
group cause additional quartet splitting of the doublet-
doublet components of the C(2) signal (5 136.72, 3/ =
3.7 Hz); the doublet components ('J = 187.8 Hz) mani-
fest themselves as quintets because of equal 3J constants
(3.7 Hz).

Experimental

The mass spectrum (EI, 70 e¢V) was recorded on an
MKh-1321A spectrometer by the direct inlet of the sample
into the ionization chamber of the evaporator (100 °C). 'H
and 3C NMR spectra were recorded on a Bruker WH-90
(90 MHz and 22.62 MHz, respectively) spectrometer in
DMSO-dg at 40 °C. Concentrations of substances in solutions

were 2 % and 10 %, respectively. Chemical shifts (5) were
meastred relative to SiMey ('H) and ane (13C).

I-Methyl-5-methoxy-6-oxo-1,6-dihydro-3-pyridine car-
boxylic acid (3). Mc,SO4 (2 g, 15.9 mmol) was added por-
tionwise to a solution of acid 1 (0.5 g, 3.2 mmol) in 10%
aqucous NaQll (5 mL). The mixture was stirred for 3 h at
~20 °C, the cxcess Mc;SO4 was extracted with cther, and the
water layer was ncutralized with dilute H,S04 to pH 4. The
precipitate that formed upon cooling was filtered off, dried,
and recrystallized from water with the addition of carbon.
Compound 3 (0.23 g, 39 %) was obtained: m.p. 257—258 °C.
Found (%): C, 52.61; H, 4.95; N, 7.72. CgHoNO,. Calcu-
lated (%): C, 52.50; H, 4.91; N, 7.65.
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Formation of azulene and naphthalene from piperylene
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Piperylene mixed with air is converted into a mixture of aromatics containing azulenc
and naphthalenc on contact with bismuth oxide at ~600 °C. The yield of azulene and
naphthalene is 6—8 %. The reaction is accompanied by burning of some of the piperylene
and by the reduction of Bi,O5 to Bi mctal. When the initial mixture is diluted with stcam no
reduction occurs. The reaction is belicved to involve climination of the allylic hydrogen,
formation of dicnyl radicals, their dimerization, and subsequent aromatization.
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It has been reported previously! that in the presence
of some dehydrogenation catalysts, piperylene is con-
verted into azulene (0.2—0.5 %) and naphthalene (0.3—

0.7 %). Since the yields of these products from {-decene
are markedly higher, we suggested that the transforma-
tion of piperylene into them occurs vie a linear interme-
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