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Antituberculous Compounds. XX VI Synthesis of Pyrazolopyridines.
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In a previous paper (1) it was reported that N'-alkyl derivative of isonicotinic acid hydrazide

(INH) was more active against tubercle bacilli than the acyl derivative containing the same

number of carbon atoms.

The authors subsequenty reported (2) that the pyrido|2,3-d |-

pyridazine was closely related o the aeyl derivative of INIT exeept thal the terminal carbonyl

group was cyclized to the pyridine nucleus, therefore the

¢ derivatives were not effective against

thercle bacilli;  however, pyridopyridazine, which is similar to the alkyl derivatives of INTL

will be more effective against tuberele bacilli.

pyruzolnpy l‘i(“ll(‘,S were ])l'l“)ill‘(‘(l.

The antitubercular activity of these compounds against
the human tubercle bacillus, strain 1137 Rv, was about one
thirtieth that of INI in the same microbiological in vitro
Lest.
pounds, compound 1V, having a carbonyl gropu in the

However, in the comparison with these new com-

y-position of pyridine nucleus had  the best activity
(50 v/mL); compound | having the carbonyl group in the
a-position was the next highest in aclivity (100 7/|nl.)
and compounds 1l and 11 were not effective. These
observations coincided with the fact that in three isomers
of pyridine monocarboxylic acid hydrazide, isonicotinic
acid hydrazide, with a y-carbonyl group had the highest
activity (2 y/ml.), and picolinic acid hydrazide, with an
a-carhonyl was the next most active (60 y/ml.). Nicotinic
acid hydrazide had no activity.
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Compound 1, pyrazolo[4,3-b |pyridin-3(2HNone  was

prepared as shown in Scheme 1, 3-Aminopicolinic acid

(V) was diazotized and reduced with sulphur dioxide o

Scheme |
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give compound VI, which was converted by cyclization
with hydrochloric acid to compound 1. Compound IV,
3-hydroxy-Hi-pyrazolo[ 3,4-¢ |pyridine was prepared by

the same method from  3-aminoisonicotinic  acid and

According to the similar expectation, some

isolated as the hydrochloride for the measurement of
physical constants and antibacterial tests.

Compound I, pyrazolo[3.4-b [pyridin-3(2Hone  was
prepared from methyl 2-chloronicotinate (3) by heating
with hydrazine hydrate in methanol.

Compound 1, 3-hydroxy-HI-pyrazolo| 43¢ fpyridine
(4) was prepared as shown in Scheme 1,

Scheme 1l
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Compound X was obtained from compound VI (5)
through the hydrazine derivative (IX) by heating with

hydrazine hydrate.

EXPERIMENTAL

Ir speetra as Nujol mulls were recorded on a Shimazu Ir-276
spectrophotometer.  Nmr spectra were determined on a Hitachi
R-201B spectrometer with 'TMS as internal reference. The in vitro
lest against the human tuberele bacillus, strain TI37Rv, using
Kirchner’s medium was conducted according to the method
deseribed in a previous paper (0).

Pyrazolo|4,3-b | pyridin-3(2/None (1).

3-Aminopicolinic acid (2.8 g.) dissolved in 20 ml. of water and
22 ml. of concentrated hydrochloric acid was diazotized with
1.6 g. of sodium nitrite and the diazotized solution was added
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to 150 ml. of a saturated solution of sulphur dioxide. More
slphur dioxide was introduced into the mixture (about 20
minules).  3-Hydrazinopicolinic acid (3.5 g.) was oblained as the
crystalline dihydrochloride, m.p. 194-195° dec.  The solution
of the salt in dilute hydrochloric acid was refluxed to give 1.3 g.
of compound 1 as the hydrochloride, m.p. 256-260° dec. The
salt (1.0 g.) was dissolved in water (50 ml.) and the solution was
basified with dilute sodium hydroxide solution and then neutralized
with dilute hydrochlorie acid to give the erude produet. Recrys-
tallization from water gave 0.4 g., m.p. 247-248° dec, irr 1640
(amide C-0); nmr (trifluoroacetic acid): & 8.91 (d, 1, 5-H,
J = 45 Hez), 887 (d, 1, 6-11, J = 9.0 Hz), and 8.17 (dd, 7-H,
J9.0,4.5 Hz).

lnal. Caled. for CgllsON5:
C,53.22: 1,303,

Pyrazolo[4,3« [pyridin-3(21None (11).

C, 5333 N, 3.73  Found:

To a solution of 5 g. of methyl 2-chloronicotinate in 10 ml. of
methanol, 5 g of 85% hydrazine hydrate was added and the
mixture was refluxed for 6 hours on a steam bath. The reaction
mixture was evaporated to dryness under reduced pressure and
the residue was recrystallized from methanol, yield 1.2 g., m.p.
248-250° dee.s e 1610 (amide C=0), nmr (pyridineds): 6 11.0
(br, 2, -NII-NII-), 8.65 (dd, 1, 6-H, ) = 2.0, 4.5 Hz), 8.25 (dd, 1,
AL ] = 2.0, 8.0 Hz) and 7.05 (dd, 1, 5-11, } = 4.5, 8.0 Hz).

Anal. Caled. for CgHsON3g: €, 53.33; 1. 3.73; N, 31.10.
Found: €, 53.47: H,3.79. N, 31.13.

S-Hydroxy-1H-pyrazolo]| 4,3« |pyridine 5-Oxide (X).

A mixture of 1 g. of 4nitronicotinic acid T-oxide (5), 0.9 ml.
of 85% hydrazine hydrate and 30 ml. of cthanol was refluxed for
I hour. The yellow erystals obtained were dissolved in water
and the solution was acidified with 50% acetie acid 1o pH 5 to
give 0.6 g. of yellow erystals of compound X, m.p. 224° dee.,
yield 0.6 ¢.

Anal. Caled. for CgH,03N3:0 €, 42.60; 1, 4.17; N, 24.85.
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Found: C,42.68; 11,4.13; N,24.82.

Compound X was refluxed with dilute hydrochloric acid for
2.5 hours to give the hydrochloride salt of compound X, m.p.
209.-212° dec. (4).
3-Hydroxy-1H-pyrazolo{3.4< |pyridine (IV).

3-Hydrazinoisonicotinic acid dihydrochloride (XI) was pre-
pred from 3-aminoisonicotinic acid in the manner as described
in the case of compound I. From compound XI, m.p. 160-161°
dee., compound IV was obtained as the hydrochloride, m.p.
above 280°% ir: 1640 (weak, amide C=0); nmr (trifluoroacetic
acid): 8 9.41 (s, 1, 7-H), 850 (d, 1, 5-H, ] = 6.0 Hz) and 8.45
(d,1,4-H,] = 6.0 Hz).

Anal Caled. for CgHsON3-HCL: €, 42.00; 1, 3.52. Found:
42.29; H, 3.82.
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