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Treatment of 1-methylquinolinium-, 1,4-dimethylquinolinium- and 1-methyl-1,X-naphthyridinium iodides
(X = 5,8) with liquid ammonia/potassium permanganate leads to introduction of the imino group at C-2 for-
ming the 1,2-dihydro-2-imino-1-methylquinolines and 1,2-dihydro-2-imino-1-methyl-1,X-naphthyridines (X =
5,8) respectively. 1,2-Dimethylquinolinium iodide, when subjected to treatment with liquid ammonia/potassi-
um permanganate undergoes an oxo-demethylation reaction, yielding 1-methylquinol-2-one. The nmr-meas-
urements of solutions of the above-mentioned salts in liquid ammonia clearly show the formation of a o-ad-
duct, strongly suggesting that these o-adducts are intermediates in the imination reactions.

J. Heterocyclic Chem., 22, 765 (1985).

Very recently it has been reported [2] that 1-methylquin-
olinium iodide (1) when dissolved in liquid ammonia at
-33° and subjected to treatment with potassium perman-
ganate, is converted into 1,2-dihydro-2-imino-1-methyl-
quinoline (3). 2-Amino-1,2-dihydro-1-methylquinoline (2) is
probably intermediate in this imination reaction.
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As N-alkyldihydroiminoazines are prepared so far by re-
acting aminoazines with an alkylating agent [3], we be-
came interested in whether liquid ammonia/potassium
permanganate would be a potentially useful reagent for
the introduction of the imino groups into bicyclic N-alkyl-
azinium salts. In this paper we present the results of our
imination studies of some methyl derivatives of 1-methyl-
quinolinium salts and of the l-methyl-1,X-naphthyridin-
ium salts (X = 35,8).

A. Quinolinium Salts.

On adding potassium permanganate to a solution of
1,4-dimethylquinolinium iodide (4) in liquid ammenia, a
reaction mixture was obtained from which we were able to
isolate by column chromatography and several recrystalli-
sations the hydrogen iodide salt of 1,2-dihydro-2-imino-
1,4-dimethylquinoline (6). The salt was identified by 'H
nmr spectroscopy; its free base by exact mass determina-
tion; nitrogen analysis of its picrate confirmed the pres-
ence of two nitrogen atoms. Since the work-up procedure
of 6 leads to a considerable loss of product not allowing us
to determine the correct yield, we heated the crude reac-
tion mixture obtained in the imination reaction, with an
aqueous solution of sodium hydroxide, allowing 6 to be
converted into the more stable 1,4-dimethylquinol-2-one
(7). The yield of 7 from 4 amounted to 80%, indicating
that the conversion of 4 into 6 is about 90%. It has already
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been shown [4] by 'H nmr spectroscopy that a solution of 4
in liquid ammonia features the presence of covalent ¢-ad-
duct 5 (see Table); it seems most likely that 3 is precursor
of 6. The high yield of 7 from 4 indicates that the imina-
tion by liquid ammonia/potasium permanganate, followed
by base hydrolysis is a convenient one-pot reaction for pre-
paring 7; it provides us with a new method for preparing
azinones.

Reaction of a solution of 1,2-dimethylquinolinium io-
dide (8) in liquid ammonia at -33° with potassium perman-
ganate leads, unexpectedly, to 1-methylquinol-2-one (10,
80%). Since it was already established [4] that 8 when dis-
solved in liquid ammonia forms g-adduct 9 (see Table), in
which the amino group and the methyl group are attached
at the same sp3-carbon atom, it seems very likely that 9 is
the intermediate in this oxo-demethylation. An alternative
possibility, namely first demethylation (via oxidation into
acid and decarboxylation into 1-methylquinolinium salt (1)
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and than imination and hydrolysis), can be rejected, since
it has already been established [2] that 1 under the same
reaction conditions as applied for 8 leads to 1,2-dihydro-2-
imino-1-methylquinoline (3) and not to 10.

Oxo-demethylation, although under different reaction
conditions, has been described [5]: treatment of 6-methyl-
3,5-diphenyl-1,2,4-triazines with potassium permanganate
in aqueous alkaline medium leads to the formation of the
3,5-diphenyl-1,2,4-triazin-6-one. No mechanism has been
offered.

B. Naphthyridinium Salts.

A solution of 1-methyl-1,8-naphthyridinium iodide (11),
when subjected to treatment with liquid ammonia/potassi-
um permanganate yields 1,2-dihydro-2-imino-1-methyl-1,8-
naphthyridine (12), isolated as its hydroiodide salt (15%),
-1-methyl-1,8-naphthyrid-2-one (13) about 2% and 3% of a
compound which structure was assigned, based on 'H nmr
spectroscopy and microanalysis, as 2{methylamino)pyrid-
ine-3-carboxamide (14). That this structure assignment is
correct, was proven by an independent synthesis. This syn-
thesis involves the methylamino-dechlorination of 2-chlo-
ropyridine-3-carboxylic acid (15) into 2-(methylamino)pyr-
idine-3-carboxylic acid (16), esterification of the carboxyl
group in 16 and aminolysis of the ester group The struc-
ture of 12 was confirmed by base hydrolysis of12 into 13.
It seems reasonable to suggest that the small amount of 13
is formed from 12 during the work-up procedure. When
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the crude reaction product, being isolated after the reac-
tion, was heated with an aqueous solution of sodium hydr-
oxide, compound 13 was isolated in about 50-60% yield.
Since this yield is much higher than that of 12 isolated af-
ter the reaction seems to indicate that during the work-up
and isolation procedure of 12 a considerable part is lost,
due to decomposition. Measurement of the 'H nmr spec-
trum of a solution of 11 in liquid ammonia at -33° clearly
exhibits the signals, of 2-amino-1,2-dihydro-1-methyl-1,8-
naphthyridine (17) (see Table). This result strongly sug-
gests that the o-adduct 17 is intermediate in the imination
reaction. The 'H nmr spectrum did not change in the tem-
perature range between -45° and +20°; adduct 17 is ap-
parently thermodynamically the most stable one. Treat-
ment of 1-methyl-1,5-naphthyridinium iodide (19) with lig-
uid ammonia and potassium permanganate gave a deeply
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coloured reaction product, from which we could isolate
1,2-dihydro-2-imino-1-methyl-1,5-naphthyridine (20, 15%),
1-methyl-1,5-naphthyrid-2-one (21, 3%) and 3-(methylam-
ino)pyridine-2-carboxamide (22, 3%). The structure of 20
was assigned by its 'H nmr data and its microanalysis and
confirmed by conversion of 20 into the known compound
21 by base treatment. The small amount of 21 is probably
formed from 20 during the work-up procedure. The forma-
tion of 20 indicates that the initial addition of ammonia

'H-NMR data of the Ring Protons of the Quinolinium Salts 1,4,8, the Naphthiridinium Salts 11,19 and their ¢-Adducts in Liquid Ammonia

Compound Solvent H-2
1-Methylquinolinium iodide (1) D,0 9.34
2-Amino-1,2-dihydro-1-methylquinoline (2) NH, 4.65
Ab 4.69
1,2-Dimethylquinolinium iodide (8) D,0 —
2-Amino-1,2-dihydro-1,2-dimethylquinoline (2) NH, —
AS —
1,4-Dimethylquinolinium iodide (4) D,0 9.14
2-Amino-1,2-dihydro-1,4-dimethylquinoline (5) NH, 4.5
Ab 4.59
1-Methyl-1,5-naphthyridinium iodide (19) D,0  9.52
2-Amino-1,2-dihydro-1-methyl-1,5-naphthyridine (18) NH, 473
A 4.79
1-Methyl-1,8-naphthyridinium iodide (11) D,0  9.60
2-Amino-1,2-dihydro-1-methyl-1,8-naphthyridine (17) NH; 4.86
Ad 4.74

H-3

8.08
5.82
2.26
7.98
5.62
2.36
7.98
5.65
2.33
8.43
6.13
2.30
8.29
5.79
2.50

H4 HS5 H6 H7 H8 CH, NCH Jyg J3, Jsg Jgq Jrg
9.16 4.74

6.54 289 54 96

2.62 1.85

8.92 304 452

6.43 1.69 2.89 9.6

2.49 145 163

- 301 464

- 196 287 54

- 105 177

928 — 9.38 832 9.03 484 58 82 — 45 87
662 — 7.82 715 6.96 292 48 96 — 45 80
266 — 156 1.17 2.07 1.92

9.34 894 817 940 — 479 58 84 80 42 —
6.49 7.25 657 791 — 300 45 90 71 51 —
285 1.69 1.60 149 — 179
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has taken place at position 2 of 19. The presence of inter-
mediate 18 has been confirmed by 'H nmr studies. As
shown in the table, when 19 is dissolved in liquid ammonia
the hydrogen at C-2 is considerably shifted upfield (A =
4.79) proving the formation of g-adduct 18. The Ad-value,
due to the rehybridisation of C-2 (sp? (in 19) to sp® (in 18))
is in agreement with Ad-values reported in the literature
[6]. The 'H nmr spectrum did not change in the tempera-
ture range -45° to +20°.

Discussion.

The results obtained in this study clearly show that the
quinolinium- and 1,X-naphthyridinium jons (X = 5,8) eas
ily undergo covalent amination at position 2. Even in the
1,2-dimethylquinolinium salt 8, which features the
presence of the electron-donating methyl group at C-2, the
addition of the ammonia at C-2 takes place. This result is
in agreement with results of molecular orbital calculations
[7] on the amination of quinoline and naphthyridines
which predicted a favoured addition of nitrogen nucleo-
philes at C-2 in these bicyclic systems. Recently it could be
established [8] that the site of attack of nitrogen nucleo-
philes to azines is not only determined by the electron den-
sity, but also by the temperature; addition of the amide
ion to quinoline takes place at C-2 at -33°, but at C-4, when
the temperature is increased to + 10°; addition of ammon-
ia to pteridines occurs at C-4 at -33°, but at C-6 and C-7
when the addition takes place at +10° [9] Apparantly the
site of addition is kinetically or thermodynamically con-
trolled. It could be expected based on kinetic as well as
thermodynamic reasons that in quaternized azinium salts
the carbon atom adjacent to the quaternized ring nitrogen
is more favoured for nucleophilic attack than the position
7 to the ring nitrogen. Moreover, in the C-2 adduct 23 the
w-electrons are more delocalised than in the C-4 adduct
24, corresponding to a transition state in the reaction
pathway with the lowest activation energy.
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EXPERIMENTAL

Melting points are uncorrected. The 'H nmr spectra were recorded on
a Hitachi Perkin Elmer R-24 or a Varian EM 390 spectrometer with TMS
or DSS as internal standard (6 = 0 ppm). In liquid ammonia the
chemical shifts of the protons were measured against the ammonia signal
(6 = 0.95 ppm) as standard. The mass spectra were determined using an
AEI MS 902 mass spectrometer, equipped with a VG-ZAB console.
Preparative thin layer chromatography was carried out on standard
plates (20 x 40 em) covered with a 2 mm layer of Merck Silica gel 60 PF
254, Ir spectra were measured on a Jasco A-100.

Preparation of the Starting Materials.

1-Methylquinolinium iodide (1) [10], 1,4-dimethylquinolinium iodide
4) [11}, 1,2-dimethylquinolinium iodide (8) [12], 1-methyl-1,5-naphthyrid-
inium iodide (19) [13] and 1-methyl-1,8-naphthyridinium iodide (11) [14]
were described according to published procedures.

Procedure of Imination of Quinolinium Salts.

To a solution of 2 mmoles of the starting material in 25-30 ml of liquid
ammonia 2 mmoles of potassium permanganate were added. The reac-
tion mixture was stirred for 4 hours at -33°. After evaporation of the am-
monia the reaction product was dissolved in water, the solution was fil-
tered and then the solvent was evaporated off to dryness. The 'H nmr
and mass spectrum were made of the crude residue. The imino com-
pound formed was partly present as hydrogen iodide salt but attempts to
isolate this salt in the pure state were not successful. To obtain good
analytical data the crude imino compound was converted into the corres-
ponding picrate. Hydrolysis of the imino compound to the corresponding
oxo compound was carried out by heating with aqueous SN potassium
hydroxide during 4 hours. After neutralization of the solution with con-
centrated hydrochloric acid the oxo compound was extracted with
chloroform.

Imination of 1-Methylquinolinium [odide (1).

1,2-Dihydro-2-imino-1-methylquinoline (3) was obtained in a yield of
about 90%; exact mass 158.0846. Calcd. for C,oH;oN,: 158.0844; 'H nmr
(deuteriomethanol): 6 7.03 (d, H-3), 8.10 (d, H-4), 7.50-7.80 (broad, H 5-8),
3.85 (s, CH,), J3 4= 8.5 Hz; mp picrate 244-246°, yellow needles (from
methanol). ’

Anal. Caled. for C,,H (N,-C;H,N,0,: C, 49.61; H, 3.38; N, 18.08; mol
wt 287.3. Found: C, 49.82; H, 3.36; N, 17.98.

On hydrolysis of the crude reaction mixture with an aqueous alkaline
solution, 1-methylquinol-2-one was obtained (yield 80%); mp 68-69°
(from petroleum ether, 40-60°, lit [15] mp 73-74°; exact mass 159.0681.
Calcd. for C,,H,NO 159.0684; 'H nmr (deuteriomethanol): 6 6.75 (d, H-3),
7.94 (d, H-4), 7.10-7.70 (broad, H 5-8), 3.78 (s, CHj), J3 4= 10 Hz; mp
picrate, 126-127°, yellow needles (from methanol). ’

Anal. Caled. for C, ,H,NO: C, 75.45; H. 5.70; mol wt 159.18. Found: C,
75.65; H. 5.71.

Anal. Caled. for C,,H,NO-C,H,N,0,: C, 49.49; H, 3.12; mol wt 388.29.
Found: C, 49.13; H, 3.32.

Imination of 1,4-Dimethylquinolinium Iodide (4).

1,2-Dihydro-1,4-dimethyl-2-iminoquineline (6) was obtained in a yield
of about 60%; exact mass 172.0999. Caled. for C,,H,,N,: 172.1000; 'H
nmr (deuterium oxide): 6 6.65 (s, H-3), 7.35-7.85 (broad, H 5-8), 3.49 (s,
N-CH;), 2.38 (s, CH,); mp picrate 273-274°, yellow needles (from
methanol).

Anal. Caled. for C, H,,N,-C,H,N,0,: C, 50.87; H, 3.77; N, 17.45; mol
wt 401.33. Found: C, 50.80; H, 3.63; N, 16.98.

On hydrolysis of the reaction mixture, 1,4-dimethylquinol-2-one (7) was
obtained in a yield of 65%, mp 129-130° (from petroleum ether 60-80°),
lit [16) mp 129.5-130.5°; exact mass 173.0847. Caled. for C,,H,,NO:
173.0841; 'H nmr (deuteriomethanol): 6 6.50 (s, H-3), 7.20-7.80 (broad, H
5-8), 3.61 (s, N-CH,), 2.40 (s, CH,); mp picrate 159-160°, yellow needles
(from methanol).
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Anal. Calced. for C;\H,,NO: C, 76.27; H, 6.40; mol wt 173.21. Found: C,
76.22; H, 6.30.

Anal. Caled. for C, H,;NO-C;H,N,0,: C, 50.75; H, 3.51; mol wt 402.31.
Found: C, 50.74; H, 3.69.

Imination of 1,2-Dimethylquinolinium Iodide (8).

After extraction of the reaction mixture with water 1-methylquinol-2-
one was isolated in a yield of 80-85%. This compound was identical (mp,
exact mass, 'H nmr and microanalysis) with the product obtained by
hydrolysis of 3.

Procedure of Imination of the Naphthyridinium Iodides 11 and 19.

To a solution of 4 mmoles of the appropriate 1-methylnaphthyridinium
iodide in 40-50 ml of liquid ammonia, 8 mmoles of potassium per-
manganate was added and the mixture was stirred for an additional 20
minutes. The ammonia was evaporated off and 40-50 ml of water was ad-
ded to the residue. After continuous extraction of the aqueous solution
with chloroform and evaporating off the solvent, the residue obtained
was dissolved in 50 ml of methanol, boiled with charcoal, filtered and
evaporated to dryness. The yellow residue was dissolved in a small
amount of a chloroform-methanol mixture (1:1) and applied by an auto-
matic autoliner (Desaga) on two plates (20 X 40 cm) covered with a 2 mm
layer of silica gel PF 254. Chromatograms were developed using an ap-
propriate eluent (see below). The bands, which show uv absorbance were
extracted with a mixture of chloroform and methanol (1:1). Residues ob-
tained after evaporation of the solvent were worked up as given below in
each of the more detailed procedures.

Imination of 1-Methyl-1,8-naphthyridinium Iodide (11).

The chromatograms were developed using a mixture of chloroform-
methanol (10:0.5). Three main bands were obtained. The residue, obtain-
ed from the first band (i.e. the one with the lowest Rf-value) was dissolved
in 250 ml of boiling chloroform, filtered and concentrated to 10 ml. After
cooling 112 mg of the hydroiodide salt of the 2-imino compound 12 was
obtained, melting range 250-265°; ir (potassium bromide): 3250, 3100
cm-! (NH) and 1640 cm™! (C=N); 'H nmr (deuteriomethanol/deuterio-
chloroform): é 8.75 (dd, H-7), 8.11 (dd, H-5), 7.93 (d, H-4), 7.42 (dd, H-6),
7.40 (d, H-3), 3.37 (s, CH,), J —90HzJ —80Hz J5 = 1.8 Hg,
J6 = 4.5; mp picrate, 252- 2%4° yellow needles (from methanol).

Anal. Caled. for C;H,N,-C,H,N,O,: C, 46.40; H, 3.12; mol wt 388.3.
Found: C, 46.18; H, 3.23.

The solid material, obtained from the second band, was crystallized
from benzene to give 18 mg (3%) of 14, mp 182-184°; exact mass
151.0745. Caled. for C,;HyN,0: 151.0746; ir (potassium bromide): 3370,
3270, 3170 em™* (NH); 1700 em™* (C=0), 1630 cm™* (NH), 'H nmr (deu-
teriochloroform): 6 8.29 (dd, H-6), 8.19 (broad s, NH), 7.59 (dd, H-4), 6.49
(dd, H-5), 5.63 (broad s, NH,), 3.04 (d, CH,), J 5= = 177Hz, ], 46 = =18
Hz, JS 6= 4,8 Hz,J = 4.82 Hz. The compound is fully identical
with 2{methylamino)pyridine-3-carboxamide prepared independently
(see further).

Anal. Caled. for C,H,N,0: C, 55.61; H, 6.00; mol wt 151.2. Found: C,
55.31; H, 6.07.

The oily residue, obtained after extraction of the third band (the one
with the highest Rf) and evaporation of the solvent, was dried in vacuo at
room temperature and then recrystallized from petroleum ether (60-80°)
to give 8 mg (1.5%) of 13, mp 95-96°, white needles. The compound was
shown to be identical (mp, mixed mp, ir) with 1-methylnaphthyridin-2-one
synthesized independently [17].

Imination of 1-Methyl-1,5-naphthyridinium lodide (19).

The development of the chromatogram with the eluents, consisting of
a mixture of chloroform/methanol 10:1 gave three bands. After extrac-
tion of the first band (i.e. the one with the lowest Rf-value) and evapora-
tion of the solvent, a residue was obtained, which was dissolved in chloro-
form (200 ml). After filtration the solution was concentrated to about 10
ml and the precipitate obtained was filtered off (mother liquor A), yield,
35 mg of the hydroiodide salt of the 2-imino compound 20, melting range
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270-287° dec; ir (potassium bromide): 3230 ecm™* (NH), 1660 cm™* (C=N),
1640 ¢m-' (NH); 'H nmr (deuteriomethanol): & 8.81 (dd, H-6), 8.47 (dd,
H-8), 8.29 (d, H-4), 7.81 (dd, H-7), 7.40 (d, H-3), 3.98 (s, CH;),J34 =90
Hz, Jg 7 = 4.5 Hz,Jg g = 1.0 Hz, J; g = 9.0 Hz; mp picrate, 244.246°
(from methanol).

Anal. Calcd. for C;H,N,-C,H,N,0,: C, 46.40; H, 3.12; N, 21.65 mol wt
388.3. Found: C, 46.54; H, 3.22; N, 21.46.

By further evaporation of the mother liquor A an additional amount of
the hydroiodide salt of 20 (65 mg) was obtained, picrate (mp 244-246°),
mixed mp with the picrate mentioned above gave no depression. The re-
sidue obtained after extraction of the second band was sublimed at
100°/0.2 mm, yielding 18 mg (3%) of 21, mp 104-106°, (lit [13] mp
104-105°. The compound is identical (ir and 'H nmr spectra) with the
product obtained in the base hydrolysis of 19 (see later). After extraction
of the third band and evaporation of the solvent a residue was obtained,
which was dissolved in boiling petroleum ether (40-60°). Filtration and
evaporation of the solvent till about 5 ml gave 16 mg (3%) of the pyridine
derivative 22 mp 140-142°, light-yellow needles; exact mass 151.0744.
Caled. for C;H;N;0 151.0740; ir (potassium bromide): 3420, 3340, 3250,
3180 (NH); 1670 cm™! (C=0); 'H nmr (deuteriochloroform): 6 8.17 (broad
s, NH,), 7.78 (dd, H-6), 7.24 (dd, H-5), 7.00 (dd, H-4), 5.53 (broad s, NH),
239}? CH,),J4_5 = 8.5 He, J4-6 = 1.5 Hg, J56 = 4.5 Hz, JNHCH,

z

Hydrolysis of the 1,2-Dihydro-2-imino-1-methyl-1,X-naphthyridinium
Hydrolodides (X = 5,8).

The hydroiodide of 12 or 20 (30 mg) was dissolved in 10 ml of 10%
aqueous sodium hydroxide solution and this solution was heated for 4
hours on a boiling water bath. After cooling, the solution was extracted
with chloroform. The residue, obtained after stripping of the solvent, was
recrystallized from petroleum ether (60-80°) yielding 10-15 mg of the ap-
propriate naphthyridin-2-one 1-Methyl-1,5-naphthyridin-2-one, mp
104-106° (lit [13] mp 104-105°); l-methyl-1,8-naphthyridin-2-one, mp
95-96°, (lit [14] mp 94-95°). There is complete ir identity with the authen-
tic specimen.

Conversion of the naphthyridinium salts 11 and 19 into the corres-

‘ponding naphthyridin-2-ones 13 and 21 by treatment with am-

monia/potassium permanganate and subsequent alkaline hydrolysis.

To a solution of 0.42 g (2.6 mmoles) of potassium permanganate in 20
ml of liquid ammonia, 0.345 g (1.3 mmoles) of 1-methyl-1,5- or -1,8-naph-
thyridinium iodide was added. After stirring this mixture for 25 minutes
the ammonia was evaporated. The residue obtained was heated with 20
ml of 10% aqueous sodium hydroxide solution under reflux for 4 hours.
The solution was extracted with chloroform. After drying the chloroform
solution and evaporating off the solvent the residue was crystallized from
petroleum ether (60-80°). From 11 0.12 g (54 %) of 13 was obtained and
from 19 0.046 g (35%) of 21. The compounds are identical with reference
samples.

2{Methylamino)pyridine-3-carboxylic Acid (16).

A mixture of 2.1 g (13.3 mmoles) of 2-chloropyridine-3-carboxylic acid
(15) [18] and 15 ml of 40% aqueous solution of methylamine was heated
in a sealed tube at 120° for 15 hours. After having removed the water and
excess of methylamine in vacuo, the residue obtained was shaken with 30
ml of 2% of aqueous sodium hydroxide solution for 5 minutes. After re-
moving the solvent in vacuo and dissolving the residue in water (30 ml),
the solution was acidified with acetic acid to pH 5 and subsequently ex-
tracted with chloroform for 20 hours. The residue obtained after stripp-
ing off the solvent gave 1.13 g (56%) of 16, mp 264-266° (from ethanol
and sublimation); ir (potassium bromide): 3340 cm' (NH), 1660, 1680
(CO); 'H nmr (DMSO-d,): 6 8.30 (dd, H-6), 8.09 (dd, H-4), 6.60 (dd, H-5),
299 (s, CHy), J, = = 8.0 Hz,J = 20 Hz, Jg ¢ = 5.0 Ha.

Anal. Caled. ?(’)r C,H,N,0,: C4 gS 26; H, 5. 30 mol wt (152.14). Found:
C, 55.48; H, 5.62.

2{(Methylamino)pyridine-3-carboxamide (14).

A solution of 1.33 g (8.7 mmoles) of 16 in 40 ml of absolute ethanol,
which contains 3 ml of concentrated sulphuric acid, was refluxed for 20



May-Jun 1985

hours. After evaporation of the solvent, 30 ml of water was added to the
residue. The solution was neutralized with sodium carbonate, and ex-
tracted with chloroform. After drying and removing of the solvent a resi-
due was obtained which was recrystallized from pentane (by cooling in
solid carbon dioxide/acetone), yield 450 mg (29%) of ethyl 2(methylam-
ino)pyridine-3-carboxylate mp 49-50°.

Anal. Caled. for C;H,,N,0,: C, 59.98; H, 6.71; mol wt 180.20. Found: C,
60.21; H, 6.97.

Heating of above-mentioned ester with ethanol, saturated at 0° with
ammonia in a sealed tube at 120° for 20 hours gave after the usual work-
up in 40% yield compound 14, mp 182-184° (benzene). This compound
has ir and 'H nmr identity with the compound obtained in the imination
reaction of 11.
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