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2= and 4-w-substituted alkylamino-3-aminopyridines and the corresponding H-nitro, bromo, amino, alkoxy-
carbonyl, and carboxamido derivatives and 3-substituted amino-4- aminopvridine\ have been synthesized and

evelized to the corresponding imidazo- and triazolo(4,5-b]-
Their structure~activity relationship has been discussed.

diverse tvpes of pharmacological activity.

Certain amino- and diaminopyridines prepared as
intermediates in the synthesis of potential purine an-
tagonists? were found to possess analeptic and pressor
activities which were particularly marked in 2,3- and
34-diaminopyridines.? A survey of the literature?
showed that a number of 2,3- and 3,4-diaminopyridines
with substituents in the ring and also on the amino
groups have been reported and cyclized to the corre-
sponding imidazo and triazolopyridines. but except for
I'astier® and Haxathausen,® who have described certain
interesting biological properties of simple aminopyri-
dines. the pharmacology of the isomeric diaminopyri-
dines, substituted 2,3- and 3.4-diaminopyridines, and
the corresponding imidazo and triazolopyridines hax
not been investigated, although the latter are isosteric
with benzimidazoles. The latier have been shown to
possess a wide spectrum of biological activities. This
prompted the synthesis of a number of 2- and 4-w-sub-
stitwted alkyvlamino-3-aminopyridines carrying various
substituents in the 5-position, of 3-substituted amino-4-
aminopyridines, and also of the corresponding imidazo-
and triazolo[4,5-b]- and -[45-¢]pyridines. The syn-
thesis and pharmacological evaluation of these com-
pounds fors the subject matter of this paper.  During
the course of this work we came across three patents by
the Ciba group, claiming analgetic activity for 2-ben-
zvlimidazopyridines” and analeptic activity for imid-
azopyridines>  with  dialkylamino-lower-alkylamino
groups on the imidazole nitrogen.

Most of the aminopyridines required for this study
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and -[4,5-c]pyridines. These compounds show

were prepared by known methods, while new methods
were developed for a few. Thus, 2 4-diaminopyridine
had been prepared earlier by a Hofmann bromoamide
degradation of 2 4-lutidinamide,® while in the present
work it was found more convenient to synthesize it hy
animonolysis of 2-chloro-4-aminopyridine, which in
turn was prepared from 2-chloropyridine through its N-
oxide,’* by nitration!" and reduction.’® Similarly, 1t
was found more expedient to synthesize 3,5-dianiinopy-
ridine by catalytic reduction of 2-chloro-3,5-dinitropy-
ridine,'2 in preference to older methods' which were
more laborious.

4-8-Substituted ethylamino-3-nitro-, -3,5-dinitro-, and
-3-nitro-5-bromopyridines (II, X = H, NO,, Br) werc
prepared from the corresponding 4-chloro compounds
(Iy*erB by condensation®™#¢8 with the appropriate

amines. The 3-nitro and 3,5-dinitro compounds thus
obtained (11, X = H or NO.) were reduced with Raney
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nickel catalyst to the corresponding amino compounds
(III, X = H or NH;). 4-Phenethylamino-3-nitro-3-
bromopyridine was similarly reduced to the corre-
sponding amine (III, X = Br; R = CH.CH.C¢H;).
However, when the same conditions were used for the
reduction of 4-8-diethylaminoethylamino- and 4-8-(1-
piperidyl)ethylamino-5-bromo-3-nitropyridines, reduc-
tion of the nitro group was accompanied by dehalogena-
tion, and hydrobromides of the corresponding dehaloge-
nated bases were obtained. This facile dehalogenation
is obviously due to the high nucleophilicity of the terti-
ary nitrogen on the side chain of the ethylamino residue
in the ortho position. The 4-g-aminoethylamino-5-
bromo-3-nitropyridines were therefore reduced to the
corresponding amino compounds with ammonium sul-
fide.' 4-g-Substituted ethylamino-3,5-dinitropyridines
(IT. X = NO,) were partially reduced to the 3-amino-5-
nitro compounds (III, X = NO,) using sodium hydro-
sulfide.’® Attempted reduction with ammonium sul-
fide gave back the unchanged compound.

These 4-8-substituted ethylamino-3-aminopyridines
gave the corresponding 1-8-substituted ethylimidazo-
[4,5-c]pyridines (IV, R’ = H) on cyeclization with for-
mic acid***4tP while treatment with nitrous acid*¢-!
gave the corresponding triazolo[4,5-¢]pyridines (V).
Similarly, the reaction of 4-8-substituted ethylamino-3-
aminopyridines (IIT, X = H) with carbon disulfide®#
and urea'®*® gave the corresponding 2-mercapto- (IV,
R’ = SH) and 2-oxoimidazo[4,5-c]pyridines (IV, R’ =
OH). The corresponding 5-nitro compounds (III, X =
NO,), however, failed to react with CS, or urea under
similar conditions.

2-w-Substituted aminoalkylamino-3-nitro-, -3,5-dini-
tro-, -3-nitro-5-bromo-, or -3-nitro-3-alkoxy(or aralkyl-
oxy)carbonylpyridines (VII) were synthesized from the
corresponding 2-chloro-3-nitro-," 3,5-dinitro-,!?3-nitro-
5-methoxycarbonyl-,' and 3-nitro-5-bromopyridines’®* ¥
(VI), respectively, by condensation with the various
amines. 2-w-Substituted alkylamino-3-nitro and the
corresponding 3-methoxycarbonyl compounds (VII, X
= H or COOH;) were reduced to the corresponding
amino compounds (VIII, X = H or COOCH;) using
Raney nickel, while the corresponding 3-nitro-5-
bromo and 3,5-dinitro compounds (VII, X = Br and
NO:) were reduced to the corresponding 3-amino-5-
bromo- and 3-amino-5-nitropyridines (VIII, X = Bror
NO;) with ammonium sulfide. The 35-benzyloxycar-
bonyl compounds were reduced with sodium dithio-
nite.*®* These substituted 2,3-diaminopyridines were
cyclized to 3-substituted imidazo[4,5-b]pyridines (IX,
R’ = H) and the corresponding 2-oxo- (IX, R’ = OH)
and 2-mercaptoimidazo [4,5-b]pyridines (IX, R’ = SH)
and 3-substituted triazolo[4,5-b]pyridines (X) as de-
scribed above.

Attempts to prepare 3-B-substituted ethylimidazo-
[4,5-b]pyridine-6-carboxamides (IX, R’ = H; X =
CONH,) from the corresponding methoxycarbonyl
compounds by heating with alcoholic ammonia or
diethylamine in sealed tubes at 120°, gave unchanged
starting materials. In the case of 3-phenethyl-6-me-
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thoxycarbonylimidazo[4,5-b Jpyridine, it was therefore
first saponified with sodium hydroxide solution, and the
carboxylic acid thus obtained was converted into its
chloride which on treatment with ammonia or diethyl-
amine gave the corresponding amides. The synthesis
of the 3-g-diethylaminoethylimidazo[4,5-b ]pyridine-6-
carboxamide by this method proved difficult as the cor-
responding acid, due to its dipolar character, could not
be satisfactorily isolated from the reaction mixture
after hydrolysis. The preparation of the acid from the
corresponding benzyl ester also proved unsatisfactory
as the removal of the benzyl group by catalytic hydroge-
nation was unexpectedly difficult. This amide was
eventually synthesized from the ester by conversion to
the corresponding hydrazide followed by reduction with
Raney nickel.?

The 3-substituted amino-4-aminopyridines (XII)
were prepared from 3-bromo-4-nitropyridine Il-oxide?!
by condensation?? with methanolic solutions of the

NO, Z N
[ X%
ZNRR NH, N
SN 7 y—NER CH,CH,CéH;
NS
é SN XIlla, X = _CH
XI X1I b,X= SN

various amines followed by catalytic reduction with
Raney nickel. 3-Phenethylamino-4-aminopyridine was
eyelized to 3-phenethylimidazo- (XIIIa) and triazolo-
i4,5-c]pyridine (XIIIb) with copper acetate-formalin®
and nitrous acid,™ respectively.

Experimental

2,4-Diaminopyridine.—2-Chloropyridine (6.0 g.), glacial acetic
acid (32 ml.), and 309, hydrogen peroxide (32 ml.) were heated
at 55-60° for 8 days. The solvents were distilled under reduced
pressure on a steam bath and the erude N-oxide so obtained was
nitrated according to the method of Finger, et al.,!! to give 2-
chloro-4-nitropyridine Il-oxide in 509, yield, m.p. 150-151°
(1it.11153-153.5°).

This pyridine 1-oxide (21.5 g.), reduced iron powder (20.0 g.),
and glacial acetic acid (200 ml.) were gently warmed on the water
bath when a vigorous reaction set in. After the reaction slowed
down, the mixture was heated on the water bath for 1.5 hr. The
reaction mixture was then cooled, diluted with water (200 ml.),
and made basic with NaOH pellets under cooling. The hot solu-
tion was filtered, and the residue and the mother liquor were ex-
tracted with ether. The combined ether extracts were dried
(Nas80y), the ether was removed, and the 2-chloro-4-aminopyri-
dine thus obtained was crystallized from benzene—hexane in 809,
yield, m.p. 88-90° (lit.2* 91-91.5°). The amine (0.5 g.), copper
sulfate (0.1 g.), and concentrated NH,OH (5 ml., sp. gr. 0.88) were
heated in a sealed tube at 170-180° for 40 hr. The reaction mix-
ture was evaporated to dryness, and the residue was made strongly
alkaline and extracted with ether to give 2,4-diaminopyridine in
15% yield which was crystallized from benzene; m.p. 107° (lit.?
m.p. 106-107°).

3,5-Diaminopyridine.—A solution of 2-chloro-3,5-dinitropyri-
dine (1.0 g.) in ethyl acetate (50 ml.) was hydrogenated in pres-
ence of excess Raney nickel catalyst at a pressure of 2.46 kg./
em.? The solution was filtered into concentrated HCI (1 ml.),

(20) C. Ainsworth, ¢bid., T6, 5774 (1954).

(21) J. M. Essery and K. Schofield, J. Chem. Soc., 4953 (1960).
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TasLe |
NHR
X, /L R’
T
S
Coealed, - ce 0 fond
Noao. R R’ X [3.p. initmey or nLpe 2O o 11 N & I N
1 CH.CH N1, N0, H 110-115 (bath) (0001 35 46 756 2352 5372 7.35 23,51
2 CH.CHoNlty NH: H 145-150 (bath) (0.01)" 63,46 961 26,92 63,18 4.7 26.74
3 CH.CH.NI NO. NO. 1197 .60 6,00 2473 46,92 6.37 245
4 CH,CH.NI:. NH:  NO. 8285 521 T 2T 5203 T.600 2772
5 CH,CH.NE1, NH, NH: Picrate, 164-1677 . 24,78 . 24 56
6 CH,CH:N Et. NO: Br 82 11,63 5360 1763 442 50080 1722
T CH.CH)NEIU NH, Br 2HCI, 208-2047 36,77 5260 15.55 374 560 15,72
S§ CH.CH.NCH, NO, H TO-817 P60 T 224 T52 Ty 22040
4 CHCHNC,H;, N, H T2 6545 .09 25,00 330 T3T 248
10 CH.CH.NCH,s NO, NO, 122 0N 508 237 49 57 6,22 2406
Il CH.CH.NC:Hy, NH. NO, 1377 S0 TUT 26040 5455 T4 2640
12 CHCH.NC;Hy, NH, NH. SHCL, 234256 4.8 6,960 2000 41760 7oL 199l
13 CH.CH.NC;H,y, N0, Br SN LTG0 a6 1702 44020 5560 168
14 CH.CH,NC;H, NH, Br 2HCL, 205-2087 38T 361 1508 0 3492 501 4517
15 CHCH.C.H, N0, 1 82 64,2 503 TN 8482 5T 1T IR
16 CH.CH.CH; NH, H HCY, 174-175° 6265  6.39 1683 6272 6,66 1673
17 CH,CH.C.H, NO. NO. 116-117" 32 4 194 345 4.5 19,
N CH.CH.C.H, NH. N, 1127 60 4 54y 217 6075 Ak 21000
19 CH:CH.CH, NQ, BBy 62 N BT U300 01N 34T 12,05
20 CH.CH.CJH. NH. Br CHC, 208-204" ATOON 433 120N 1783 402 12y
OCH:
21 CHCH~ D—O0CH NO: H HCL 210-212 dee” 1237 12,95
OCH,;
by e~ ook NH:  H 2HC 202+ dee.” RPIE 12 50
OH
o CHOH~ S—0H NH: H 2HBr 253-255 dee.” o R T 3 . o 008
24 CH,CHCH.C.H; NO. H 49° : N (1 o Sl
25  CH,CHCH.,C.H, NH, H 210-220 (bath) (0.001) T st A P

o Lit. b.p. 166° (1 mm.),* 141-143° (0.05 mm.).> 7 Lit. bop. I81-185° (1L mmu), ™ 155-160° (0.07 mm.)»
e Crystallized from ethanol-ether.
i Crystallized from hydrobromic acid.

zene—hexane.
tallized from ethanol.

4 Crystallized from aqueous ethanol.
b Crystallized from water.

and the catalvst was washed with hot alcohol.  The filtrate on
concentration gave 3,5-diaminopyridine dihyvdrochlovide, which
was crystallized from ethanol containing HCL, yvield 0.43 g.,
m.p. >300°  The free base obtained from the dihyvdrochloride
was crvstallized from benzene: mup. 110° (Lit.32% mp. 110-
111°).

2- or 4-w-i-Aminoalkylamino-3-nitropyridines (1I and VII).- -
A solution of the 2- or 4-chloro-3-nitropyridine or its 5-substituted
derivative (I or VI, 0.1 mole) in dry toluene (25 ml.) was added
gradually with stirring to a solution of the appropriate amine
(0.15 mole) in dry toluene (50 ml.). The reaction mixture was
stirred at 70-75° for a further 2 hr., cooled, and filtered. The
filtrate was washed with water and then extracted with 10, HCL,
the acid layer wax made basic with NH OH and extracted with
CHCl. The chloroform extract was dried (Na,S0y), the solvent
was removed, and the residue wax purified through its hydro-
chloride and erystailized or distilled in a high vacuum. The
different compounds thuz obtained in vields of 75-9577 are de-
seribed in Tables Tand T1.

2- or 4-3-Arylethylamino-3-nitropyridines (I1I and VII).
The 2- or 4-chloro-3-nitropyridine and their 5-substituted
devivatives (I or VI, 0.1 mole) were condensed with g-arylethyl-
amine (0.2 mole) as described above,  The reaction mixture was
{iltered, the filtrate was evaporated to dryness, and the residue
was ervstallized: vields varied from 75-97¢,. These compounds
are described in Tables 1 and I1.

2- or 4-Substituted Amino-3-aminopyridines (111, X = H.
NH,; VII, X = H, COOCH,).---The appropriate nitro con-
pounds were suspended in ethanol (10 ml /g.) and hydrogenated

cCrystallized from hen-

S Crystallized from ether—hexane.  » Crys-

using Raney nickel catalyvst at a pressure of 2,11 kg enu® until
the absorption of hydrogen ceased (ca. 30 min.). The catalyvst
was filtered and washed with hot ethanol, the filtrate wus con-
ventrated under reduced pressure, and the amines were isolated,
either ax free basex or ax the hydrochlorides by adding a calenlated
quantity of ethanolic HCl 10 a concentrated solution of the
amine in absolute ethanol when the hyvdrochloride separated out
either on cooling or addition of dry ether, in yields of 65907
These compounds are described in Table I and 11.
4-(3,4-Dihydroxyphenethylamino)-3-aminopyridine.- -A
mixture of  4-(3,4-dimethoxyphenethylamino)-3-aminopyridine
dihvdrochloride (6.5 g.) and 4870 HBr (65 ml.) was refluxed for
X hr. The hydrobromide of the amine separated on cooling:
vield, 78 .
4-Phenethylamino-3-amino-3-bromopyridine.---4-Phenethyi-
amino-3-nitro-3-bromopyridine was reduced using Raney nickel
catalvst as described above: vield 92¢; (Table I).
4-Substituted Amino-3-amino-5-nitropyridines (III, X =
NO. ). --Sodium hydrosulfide (115 ml)), prepared by saturating
120, NaOH solution with HaS at 0°) and NHLCHOI00 ml, of 207,
solution) were added shuultaneously under vigorous stirring to
a0 suspension of the 4-substituted amino-3,53-dinitropyridines
(17.0 g.) in ethanol (250 mb) and NHOH (30 b, sp. gr. O.8%).
The reaction mixtures became warm and the nitro compounds
graduadly went mnto solution.  Stirring was continued for 2 hr.,
and the dark red reaction mixiures were acidified with concen-
trated HCOU and filtered.  The filivates were coneentrated under
reduced pressure and made basie with coneentrated NHOH, and
the prodiuets =0 obtained were extracted with CHCL. The
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TasLE II
X R’
R
e S caled. 7 found
No. R R’ X B.p. (mm.) or m.p., °C. C H N C H N
49 (1 NO, COOCH,CH, 86° 53.33  3.06 9.57 53.23 3.36  9.65
50 NHCH,CH,NEt, NO, H 100 (bath) (0.001* 55.5 7.5 23.5 55.9 7.7 23.6
51 NHCH.CH,NEt, NO; NO, 664 46.6 6.0 24.7  46.9 5.72 24.3
52 NHCH,CH,NEt, NO. COOCH, 59° .. ... 18.91 . ... 18.98
53¢ NHCH.CH,NEt, NH, H 110 (bath) (0.001) 63.46 9.61 26.92 63.70 9.53 27.11
54 NHCH,CH,NEt, NH: XNO; 83/ 51.9 7.8 27.3 52.2 7.5 27.6
55 NHCH,CH,NEt, NH, COOCH; 34¢ o ... 21.06 . ... 20.85
36 NHCH,CH,NEt; NO; Br 57-59¢ . ... 17.66 e ... 17.98
57 NHCH,CH,NC;Hy, NO, H 120 (bath) (0.001) 57.6 7.2 224 58.0 7.36 22.3
58 NHCH,CH.NC,H,, NO: YO 97" 48 98 5.69 23.7  48.53 5.26 23.42
59 NHCH,CH.NC;H,, NH; H 94° 655 9.1 254 656 9.5 25.7
60 NHCH.CH.NC,;Hy, NH, NO, 118" 34.3¢ 7.1 2.4 5.0 7.2 26.8
61 NHCH:CH,CsH; N0, H 85 64.2 5.35 17.28 645 5.6 17.4
62 NHCH.CH.C¢H; NO: NO. 120-122° 54.8 4.4 19.44 54.3 4.2  19.6
63 NHCH,CH,C:H; NO. COOCH, 102" o ... 13.93 o ... 14.01
64 NHCH,CH.CH, NO; COOCH,C:H, 917 66.81 5.04 11.14 66.62 5.31 11.27
65 NHCH,CH,CeH; NH: H JHCY, 1441 62.5 6.4 16.8 629 6.6 17.01
66 NHCH,CH.C.H, NH; NO. 136° 60.11 5.7 21.4 60.4 5.4 21.7
67 NHCH.CH.C:H, NH. COOCH; 105° . ... 15.48 o ... 15.31
68 NHCH,CHOHCH:NEt, NO: NO, 73-75¢ . ... 22.36 . ... 22.06
69 NHCHCHOHCH.NEt, NH, NO. 135-137* 24.73 o L. 24.82
OCH,
70  NHCH.CH, OCH; NO, NO, 1307 16.00 o ... 15.54
OCH;
71 NHCHCH:—~ N—O0CH, NH; NO. 174-1767 . ... 17.81 o 17.52
72  NHCH(CH;)CH,CsH; X0, NO, 116" . ... 18.54 . ... 18.13
73 NHCH(CH;)CH,CH; NH: NO, -HCl, 208-211% . ... 18.15 o ... 18.08

a Crystallized from hexane. ¢ Lit.8 b.p. 120° (0.05 mm.).
but boiling point was not described. 7 Lit.f m.p. 83°.
i Crystallized from ethanol. 7 Crystallized from benzene.

chloroform extracts were dried (Na.SO,) and evaporated, and the
amines were purified through their hydrochlorides. Yields of
various amines varied from 65-809, (Table I).
2-Substituted Amino-3-amino-5-nitropyridines (VIII, X =

NQ,).—Solutions of the nitro compounds (8.4 g.) in ethanol
120 ml.) and NH,OH (40 ml,, sp. gr. 0.88) were heated to 70°,
and H.S gas was passed until saturation. The dark red solu-
tions so obtained were evaporated to dryness under reduced
pressure, the residue was extracted with HCl (charcoal) and
made basic with NH,OH, and the liberated amine was extracted
with chloroform. The amines were purified by repeatedly dis-
solving in acid and precipitating with a base, and finally crystal-
lized either as free bases or as hydrochlorides; they were ob-
ained in yields of 65-809 (Table I1).

4-3-t-Aminoethylamino-3-amino-5-bromopyridines (IIl, X =
Br; R = CH.CH;N<).—These were prepared from the cor-
responding nitro compounds by reduction with ammonium sul-
fide as described above in yields of 70-759, (Table I).

Imidazo{4,5-b]- and -[4 5-c]pyridines (1IV and IX, R’ = H).—
The diaminopyridines (III and VIII) were refluxed with 98-
1009 formic acid for periods varying from 5-20 hr. The formic
acid was removed under reduced pressure, and the residue was
taken up in a little water and made basic with NH,OH. The
products were either filtered and crystallized or extracted with
chloroform, the extracts were dried (Na,S0,), the solvents were
removed under reduced pressure, and the products were isolated
as the free bases or as hydrochlorides, in yields from 75-959.
(Table IIT and IV).

2-Oxoimidazo[4,5-b]- and -[{4,5-c]pyridines (IV and IX, R’ =
OH).—2- or 4-Substituted amino-3-aminopyridines (III and VIII)
were fused with urea at 160-170°. After the evolution of am-
monia had slowed down, the melt was cooled and extracted with

¢ Lit.8 m.p. 66°.
¢ Crystallized from benzene-hexane.
k Crystallized from water.

4 Crystallized from ether-hexane. ¢ Reported earliers

» Crystallized from aqueous ethanol.

absolute ethanol (charcoal), the alcoholic extract was concen-
trated, and the products were isolated as hydrochlorides by
treatment with ethanolic HCl; yields 45-509; (Table III and
V).

2-Mercaptoimidazo[4,5-b]- and -[4,5-c]pyridines (IV and IX,
R’ = SH).—A solution of the 2- or 4-substituted amino-3-
aminopyridine (IIT and VIII) in methanol and CS; was refluxed
for 20 hr. The solvent was evaporated under reduced pressure
and the residue was crystallized from ethanol; yields 80-907%
(Table IIT and IV).

Triazolo[4,5-b]- and -{4,5-c]pyridines (V and X).—A 5%
aqueous solution of sodium nitrite was added to a vigorously
stirred solution of the diaminopyridine (ITI and VIII) in 1097
HCl cooled to 0°, until the reaction mixture gave a test for nitrous
acid. Stirring was continued at this temperature for a further
1.5 hr. In cases where a solid separated, it was filtered and
crystallized; otherwise the solution was evaporated to dryness
in vacuo, the residue was dissolved in a little water and made
basic with NH,OH, and the free base was worked up as usual;
yields 85-1009; { Table TII and IV).

2-Phenethylimidazo[4,5-b] pyridine-6-carboxylic Acid.—
3-Phenethyl-6-methoxycarbonylimidazo[4,5-b]pvridine (1.5 g.)
was refluxed for 2 hr. with 209, NaOH solution (25 ml.) and the
reaction mixture was cooled and acidified to pH 4-5 with HCI.
The acid which separated was filtered, washed with water, and
crystallized from aqueous ethanol; yield 959 (Table IV).
3-Phenethylimidazo[4,5-b] pyridine-6-carboxamide.—The acid
(0.4 g.) was refluxed with oxalyl chloride (2.0 ml.) in dry benzene
(10 ml.) for 4 hr. The solvent was removed n vacuo, and the
residue repeatedly was distilled with dry benzene to remove
traces of oxalyl chloride. The acid chloride was obtained as
a brown crystalline solid. This was dissolved in benzene and a
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TasLe 11T

X R
(\_{\ ,
l\\/L‘N¢X
7 caled =y found-

No. R N N’ B.p. tmimn) or mp., SO [ Il N & 1 N
26" CH,CH.NEte H CH SDHCI, 219-221"¢ 4048 6,87 1948 4071 TS 10.05

HCY, 179-1811 22 .03 20T
27 CH,CH,NEt, NO, CH 357 Tl 646 26.6 5518 6.92 2617
28" CH.CH,NEt, Br CH QHC, 211-2127 3880 53,13 1513 38,42 551 15.32
29 CH,CH,NEt, H N 130-135 (bath) (0.005)  60.27 7.7  31.96  60.54 R8.00 31.59
30 CH,CH,NE, NOs N 145-150 (bath) (0.0003) 50.0  6.06  31.X 50.4  6.34  31.63
31 CH.CH,NEt, Br N 2HCI, 187-184" 35 57 4.85 1913 3543 4.79 19.05
32" CH.CH.NC,Hj, H CH 73-747 68.6 8.6 243 62.52 R.32 0 248
33" CH.CH.NC:Hy, H COH 237-239" ‘ B I L 20008
34 CH,CH.NC:Hj, H CSH 215-216" 5954 6.8 214 50.72 0 6.91 2110
35" CH,CH.NC;Hj, NGO, CH 880 5.7 6.2 250 56,04 6.31 240
36" CH.CH.NC:H Br CH HC, 261-2637 4380 506 15.75 43.37 0 A.01 0 1h.sl
37 CH,CH.NCHy, H N 85-877 6235 7T.35 0 80030 62.52  7.23 2091
38 CH,CH,NC;H, NGO, N 6768 52.1 57 30.4 51.94  5.80  30.2)
39 CH,CH,NC;Hy, Br N HC, 222-224 3750 464 IN.27 0 3798 4.03  17.92
40""  CH,CH.CsH; H CH 121-122° 69.70  6.22 17 .4 60.3  6.30  17.02

HCI, 202-204° 64,7 A3 16014 65,02 544 16.22
41 CH.CH.C:H; H COH CHC, 255-260" 6008 508 15.2 60.63  5.32 1561
42 CH.CH,C:H; H C8H 260" 6588 3.00 164 65.83 5.42  16.32
43¢ CH,CH,CeH, N0, CH 122-123° 62.75 4.4 2009 63.15  4.27 207!
44 CH,CH,CeH; Br CH 85-86" 35,62 397 13.90  55.84  4.24 1386
45 CH,CH.C:H; H N 79-807 6.6 5.3 25.0 6000 3.33  21.7Y
16 CH,CH,C:H; N O, N 160-170" 5T.0T 408 26.02 A8l 112 25372
47 CH.CH.CsH, Br N 131-132 145 3681 IS0 3162 3.61 0 1881

OCH;

48 CHZCHZQOCHs H N (150 1936 . o INLON

® Reaction time of 15-20 hr. & Lit3 m.p. 225-226.
time of 3 hr. / Crystallized from ether-hexane.

benzene—-hexane.

stream of dry NHj; was passed through the solution, and the
amide so obtained was filtered, washed with water, and crystal-
lized from aqueous ethanol; yield 755 (Table IV).
N,N-Diethyl-3-phenethylimidazo[4,5-b]pyridine-6-carbox~
amide.—Diethylamine was added to a benzene solution of the
acid chloride prepared as described above. The solution was
filtered, the filtrate was evaporated to dryness, and the residue
was crystallized from ether-petroleum ether; yield 959 (Table
v
2-Phenethylamino-5-benzyloxycarbonyl-3-nitropyridine.--
6-Chloro-3-nitronicotinoyl chloride,® prepared from 6-hydroxy-5-
nitronicotinic acid (1.0 g.),'¢ was dissolved in dry benzene (10 ml.);
benzyl aleohol (1.0 ml.) was added and the mixture was kept
for 15 min. Benzene was removed under reduced pressure, and
the residue was triturated with cold ethanol, filtered, and crystal-
lized from hexane. It was then condensed with phenethylamine
as described above for the methoxycarbonyl compound; yield
657%.
3-Phenethyl-6-benzyloxycarbonylimidazo[4,5-b]pyridine.- -
The above nitro compound (0.5 g.) was suspended in ethanol
(10 ml.) and reduced with sodium dithionite by warming on the
water bath. The reaction mixture was evaporated to dryness
in vacuo, and the residue was extracted with chloroform. Re-
moval of the chloroform gave a sirup (0.3 g.) which was refluxed
with 98-1009%; formic acid (5 ml.) for 15 hr. and worked up as
usual; yield 5097%.
3-3-Diethylaminoethylimidazo[4,5-b] pyridine-6-carbox-
hydrazide.-—~A solution of 3-g-diethylaminoethyl-6-methoxy-
carbonylimidazo [4,5-b]pyridine (0.6 g.) in absolute ethanol (5
ml.) and hydrazine hydrate (1 ml. of 99-100%) was refluxed for
15 hr.  The reaction mixture was evaporated to dryness in vacuo,
and the residue was crystallized from ethanol-ether; yield 95¢,
(Table TV).
3-8-Diethylaminoethylimidazo[4,5-0] pyridine-6-carboxamide.
The above hydrazide (0.3 g.) in ethanol (30 ml.) was refluxed

¢ Crystallized from ethanol.
o Lit.*e b.p. 147° (1 mm.).

4 Crystallized from ethanol-ether. ¢ Reaction

b Crystallized as monohydrate. ¢ Crystallized from

in the presence of moist Ranev nickel catalvst (3.0 g.) for 24
hr. The catalvst wus filtered, the fltrate was evaporated to
dryness in vacuo, and the residue was crystallized from ethanoel
ether; yield 65C7 (Table IV).
3-Substituted Amino-4-nitropyridine 1-Oxides (XI).- A solu-
tion of 3-bromo-4-nitropyridine 1-oxide (3.3 g.) in absolute meth-
anol (70 ml.) and the appropriate amine (2 mole equiv. of phen-
ethvlamine, 1.5 mole equiv. of g-diethyvlaminoethylamine, and
excess dimethyvlamine) was heated on the steam bath for 43 min,
The solution was evaporated to dryness under reduced pressure.
and the residue crystallized from absolute ethanol (charcoal).
Thus 3-dimethylamino 4-nitropyridine l-oxide (99) was obtained
in 457% yield, m.p. 145°,
Anal.  Caled. for C;HN;3Os: N, 22,9, Found: N, 23.04,
3-Phenethylamino-4-nitropyridine 1-oxide (100) wus obh-
tained in 30C¢ vield, m.p. 172°.
Anal.  Caled. for Ci;Hi3N3O;: N, 16,21, Found: N, 16.22.
3-g-Diethylaminoethylamino-4-nitropyridine 1-oxide (101)
was obtained in 109 vield, m.p. 89°.
Anal. Caled. for C;yHisN,Os: N, 22,1, Found: N, 2197,
3-Substituted Amino-4-aminopyridines (XII).--The nitro-
pyridine 1-oxides (XI) were hydrogenated at a pressure of 2.46
kg./cm.? using Raney nickel as catalyst; yield 79-85%. Thus
3-dimethylamino-4-aminopyridine hyvdrochloride (102) crystal-
lized from ethanol; m.p. 245°.
Anal. Caled. for G;H,N;-HCl: N, 242, Found: N, 23.76.
3-Phenethylamino-4-aminopyridine (103) crystallized from
benzene; m.p. 125°,
Anal. Caled. for CH Ny N, 19.71. Found: N, 19.32.
3-3-Diethylaminoethylamino-4-aminopyridine dihydrochloride
(104) crystallized from ethanol; m.p. 103°
Anal. Caled. for CiuHpNe-2HCI-H,0: C, 44.14; H, 8.02;
N, 1873 Found: €, 43.75; H, 8.31; N, 1853,
3-Phenethylimidazo[4,5-c] pyridine (105).—-3-Phenethyvlamino-
J-aminopyridine (0.57 g.), water (20 ml), copper acetate (1.1
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TaBLE IV
N Ny
~ | N/X
R
7 caled, — -% found——-——
No. R X X! B.p. (mm.) or m.p., °C. C H N C H N
74 CH,CH:NEt, H CH 110 (bath) (0.001)  66.1  8.25 25.7 66.42 8.37 25.42
75°  CH;CH:NEt, NO: CH 624 52.8  6.22 25.64 53.0 6.4 256
76  CH,CH,NEt, NO. COH -2HC], 23677 . L. 22018 . L. 22,17
77  CH,CH.NEf, NO; CSH 185-187"7 . L. 23.72 . ... 23.41
78  CH,CH:NEt, NH; CH Sirup o ... 30.04 o ... 30.34
79° CH,CH.NEt, Br CH Picrate, 147-149° . ... 18.66 . 19,03
80* CH.CH,NEt, COOCH, CH 41° o 2009 o ... 20.67
81  CH,CH.NEt, H N HCI, 1327 51.66  7.04 27.4 51.96 6.94 27.08
82  CH,CH:.NELt, NQ: N “HC, 165-1677 3,92 5.65 27.95  43.66 5.80 28.75
83* CH,CH,NC:H,, H CH HC, 1657 o .21 o ... 20.89
84° CH,CH,NC;Hy, NO; CH 107° . L. 2545 . S 25,57
85  CH,CH.NC.Hi, H N HC, 218-2197 53.83  6.70 25.40  53.41 6.25 25.72
86  CH.CH.NCsH, NO: N 104° 52.17  5.79 30.43  52.35 5.92 30.18
87 CH,CH.CH, H CcH 73 75.1 5.8 1875 75.1 6.0 185
88° CH,CH.C.H; NO, CH 107-108* 62.7 4.4 208 63.00 4.1 2079
89° CH,CH,C:H; COOCH, CH 103¢ . .. 149 . Lo 147
90  CH.CH.C.H, H N 68° 76 5.35 24.50 70.33 5.77 24.66
91  CH,CH.C:H; NO; N 137-138* 5799 4.09 26.02 5809 4.32 2583
92 CH,CH,C.H, COOCH,C:H;, CH 164 66 5.26 11.76  73.37 5.51 11.52
93° CH,CHOHCH.NEt; NO: CH 79-81° . ... 23.88 . L. 23.92
94  CH,CH.C.H; COOH CH 222-225 dec.’ 67.41 4.8 15.72  67.33 4.70 15.85
95  CHyCH.C¢H; CONH; CH 194-197° . .. 21.05 . ... 20,93
96  CH.CH,CeH, CONEt, CH 108-110° 8.68 6.62 16.86 68.48 6.99 16.78
97  CH,CH.NEt, CONHNH, CH 145-1467 56.5 7.2 30.4 56.21 7.77 29,98
98  CH.,CH;NEt, CONH, CH 197-199 26.82 ... ... 26.63

a Reaction time of 15-20 hr.
ether—hexane. 7 Lit.5 m.p. 240°.
tallized from ethanocl-ether.

¢ Lit.8 b.p. 125° (0.07 mm.).
¢ Crystallized from ethanol.

g.), and formalin (0.4 ml.) were refluxed for 3 hr. The reaction
mixture was cooled, acidified with concentrated HC], and freed
of copper ions by passing in H.S, and the compound was isolated
asits hydrochloride; m.p. 184-187°, yield 50%.

Anal. Caled. for C;HisNsHCl: N, 16.21. Found: N, 16.2

3-Phenethyltriazolo[4,5-c] pyridine (106).—3-Phenethylamino-
4-aminopyridine (0.5 g.) was treated with nitrous acid by the
method desecribed above and the triazole was crystallized from
benzene-hexane; m.p. 119-120°, yield 75%.

Anal. Caled. for C;HipNyg: C, 69.64; H, 5.35; N, 25.0.
Found: C,69.84; H, 5.72;: N, 25.51.

Pharmacological Methods.—Acute toxidity, gross observa-
tional effects, antagonism to sodium pentobarbital (60 mg./kg.
i.p.), pentylenetetrazole (60 or 90 mg./kg. s.c.), and electroshock
were studied in male mice at 0.5-0.25 LDs. The actions on
blood pressure, respiration, superior cervical ganglia, and sali-
vation were studied in anesthetized cats by administering 2-5
mg./kg. i.v.

Results and Discussion

Pharmacological data for some of the selected com-
pounds are described in Table V. Among the amino-
pyridines the vasopressor action and barbiturate an-
tagonism were most marked in 4-aminopyridine; these
effects were accompanied by marked increase in secre-
tions, thus indicating the possibility of involvement of
the autonomic nervous system. 2-Aminopyridine was
somewhat less active, while 3-aminopyridine was the
least active of the aminopyridines. Introduction of an
additional amino group in position 3 of 2- and 4-amino-
pyridines further increased the intensity and duration
of their action on blood pressure and barbiturate an-

¢ Reaction time of 2-3 hr.
# Lit. m.p. 191-192°.
k Crystallized from benzene-hexane.

4 Lit.® m.p. 66-67°.
* Crystallized from aqueous ethanol.

¢ Crystallized from
7 Crys-

¢ Crystallized from hexane.

tagonism. Introduction of an amino or a methyl group
in position 5 or 6 of 2-aminopyridine reduced the mag-
nitude of activity without affecting its pattern. In 3-
aminopyridine, introduction of an amino group at posi-
tion 5 increased the analeptic activity without altering
the magnitude of the pressor action, thus indicating
that the two actions may be independent of each other
and showing the possibilities of their dissociation.
However, in 24-diaminopyridine both these activities
are completely abolished. This appears to be due
either to the competition between 2- and 4-amino
groups for the same sites on the bioreceptor or perhaps
to the binding of the molecule at the “‘sites of loss.”
Introduction of a bromo or nitro group in position 5 or
an amino group in position 6 in 2,3-diaminopyridine
completely abolished these activities, and 2,3,6-tri-
aminopyridine even showed a mild vasodepressor and
anticonvulsant response of an antiextensor type.
Substitution of either of the amino groups in 2,3- or
3,4-diaminopyridines markedly altered their activity.
With small alkyl substituents (mono and dimethyl) a
certain amount of residual pressor and analeptic effects
could still be noticed, but, with bigger substituents,
these actions were abolished and in certain cases even
the pattern completely changed. Thus 4-phenethyl-
amino-3-aminopyridine produced ptosis and mild
ataxia, blocked the extensor convulsions, and had a
marked vasodepressor action. Branching of the alkyl
chain of this 4-phenethylaminopyridine did not alter its
anticonvulsant activity as shown by the activity of its



Vol. 8

THAHOD JOSUD XD _v.v.:;v:m\.v—tx
—enoeuappuad oo Jou pigg
JHAUOY JOSUDINO PIAMPUE-2{0Z
—epowuoruad Moopg jou pi(|
INATION 91U} PIdnpul
-ojozrnouaLyuad payoorgg
TAU0D
PRANPULYHOHROLIIB[D POYIOTY]

INATOD JOSUDIXS PAadnpul
-ojozergtaualiuad payaorr

TTHATHO) JOSI)X0 Paanpat

L 2;_:_.4:.:./‘*:.:_ PO

HATTERJEE, AND ANAND

il

vAlRS AT9IuA PUR 9=nJod |
RATRS PLODHE PU® yoryy,

VALYS ./.._v;_ﬁ,ﬁ pun asnjolr g

Voura, PrapHAN, JaIN, €

BAI[BS PIODDWU PUE MUY,

IERRLIU L

302

3

0

o> <&

0

Fob o

P TUN L dsoyg

(F) 06+
(&) 01—

(2) 43—

(&) 01+
(@) 06~

Q0

(01) 0¢ -

(onor+

(0¢ 1)
0z

{0a) 07+

(Lor+
(06-08)
14+
(0¢ 02)
Gg-t
(0¥-03)
e+

(01) 61+
(61) 28+
(rut

S
i

wy

———($700) £1D0JD IBINISBAOTPIR )—

0
0

sisoud

001

0¢

0%

04
00¢

0¢
001
0%
001
047

0a
0y

(64

R

al

00t
04
11}

Ha80(]
- Do) ——

ajeIn

SHQBY U0 99

aanyiwy Lrojeadsar 01 onp yiwep

23 ‘sisourAd ‘uonpareontd “amdy
{}EIP “HAUOD DIXOUR

“ o8 rruLay10dAY ‘uorssordap poae]y

‘Burc

amje) “dsol 0) anp yjuop ‘wixeir “4ownd)
TMATOD U0
“grxwiw prrun ‘uorssaxdop peyavur ‘S1S00,J
ANarme 10701000} Ul
asEaAP Ao st ‘durdumf( ‘nauos
-aad ‘uonwiun ‘vonyrndser palogs] “omg)
possaadop vy ‘uonsaroond ‘e AIYSIY
[AUOD DTUOY
‘aoissaldap A pano[jo] Suisied [rg) ‘osiou
duppronbs Vydy ‘UOTIWILLIT “LIs(® ATPaYIE
ampwy Laoendsor
SIFOUBAD ‘A[021] ARME POAOUI N 191I)

eropoedAy ‘duisiea [1u) IRy
I NUONBINIS AU H1op ‘uoissoxd
-op A( pemof[o} FursIRI [IB) puw sjusw
-IAOW WOPUTS U1 98BaIUL YIS 10y

SUOS[HAU0D DO} ‘UonRILLL “BIxodartad AT
SJUDULDAOWE

POIBUIPLOOIUL ‘paXE[al A[pad el pur jomg)
UONBAIPRS “TNAU0Y HIU0) ‘ursted

[} ‘nonmaadopd ‘uoneiia “vixoportadLyy
hAT0) H1uo) ‘Fulsml

111 ‘uonmagaond ‘aorwii ‘erxogorrod Ay
- -} uonvan®s

“mauon aruoy “ob ‘erxepetaadAi]

[NAU0D D1U0Y ‘STowad) ‘vixopaLad L]
‘[AUOD

20 ‘ANANDR 1ojour jydns ‘sixepo.Lod A

_C SUOTIBAIISYO $50I0)

SLTASAY TVOIDOTOIVINAVH T

A WIav T,

0¢1

04z

08

04T

001

00T

00¢

00¢

001

0%

005<

e
L)

01

b4

(a1}
YT
yoaddy

{ OHTURLAY 10U A AXOIPAYIP-F'E p-onniuy-¢
(ournurep Ay jpuaydAxoyppunp-§ ¢ )-prounu y-¢
{ outwe L )ausydiy)ow-» )-F-ourury -¢
outwmeiAywueyd-p-ourury-¢

outure[Ay jouayd-g-ourury -
FONTH-C-OUTWRI(T-§¢

OUOI(-C-0WRIC |~

OMIWBLL] 96T

ourmwr-¢te

2

ouTmeI( [-9°F
OUIURI([-C'Z.
ouruBI([-¥'g
ourmuwi([-Fe
ORI -G
oury -y
ouury-¢
omury-g

JANBALIOD DUI|




303

AMINO-, IMIDAZO-, AND TRIAZOLOPYRIDINES

May 1965

AV 5P}

-y pus suzrwoIldioyo pus

ouldIasox Jo 109))8 91y posury
-ua pus vruLRodAy posnporJ

U (g uwRyy

9IOUI IO} PIYSB| PU® PIsSEal)
~ul "dsax Jo apnjrjdws pus 9By

“UIW () uBY)

9I0UL I0J PIISE[ PUB ‘PIsSBILd
-ur “dsea jo spnydwe puw o)wyy

w9 uBy)
QIOWL JO] Pa1SB] PUB PISVID
-ur “dsaa Jo apnjrduwe puv 9)ey

ThATOD paanpul
-a[ozu.rdjeud[Ajued poyBIIuY)Og

TNATO) paonput
-o[ozer)ajeus[Ajuad poBrIuaI0g

“[NATI0D paanpul
-o[ozrXjaleuR[Aluad pojyenuolog

s1501d sutdissoa saziuodejuy

“NAUOD
-ojozerjdrausfiued pajenudOg

U019 DE}INI(]

0

0

0

0

0

0

o

0

0

o=t

0

+++ (L) ov—

+++ () so—

0

++

0

fe)

s Qo

)

0

)+

0
0

(o1) ¢z +
0

() 0s—
() 0% —

(01) 08+
(¢) 05+

0
(¢) 01—

(¢) 92—

(£) 05—
(g) 9¢—

~

s

(]

w3

09+

=]

0S1

001

003

0¢
001

0%

0g

08

00y

001
001

001

00%

00L
002

UOIBAIBS pasralaul ‘uoissardep poyar]y

viuroyodAY jydis ‘uotssaada(y

uorpepas-opnasd ‘BrxepertedAy “Jemdy
ThAU0) 21U0) ‘uorpetsopd

‘“dsax yonb ‘passardop ApySis “pend)

uorssaxdocy

sayored ay1-11s ‘uoryoeroorid ‘uorssaxda(y
‘[nAuo 210} ‘uoissaadep Aq pamoj[o]
Ayano® J0yow yJis ‘erxogerrodAy a9y

Au09 3] “dsed Yanb “emdy
aanyie] A10rvaidsar 01 anp

Y1eop “JuAU09d 1Nd I8I[D ou ‘BrxagetradA g
paanpad 11108

1090Wwo020] “nAauvd pur durdsed “jomd)
poeonpa1 AHANIE 1070W090] ‘passaid

-op J9®] ‘uornateortd ‘ssefsar ‘9Anny

possaadop 199w] ‘Suisied (18] ‘DA198 APYSIY
A11A110T 1010W0I0] UL

aseaInop ‘s1so1d ‘®ixe)w ‘uotsseadop poIRTAl
YIBOP “TNAUO) HIUO[D

‘uorepoes-opnasd ‘s1501d ‘seyoyed a1y
AMAT)D® T0JOWOIO[ UT

958OI09P “[NAUOD DTUO} ‘UonBAITES ‘AN
uorpealws ‘voisseadep

aonpoad sesop Y3y ‘A31a10r 10j0w Y3
AYAIDEB J0J0WOD0] UL ISBAIIIP ‘BIXBIB

Pl ‘suon)9109s pasraloul ‘uorssardo(

uorriidsor poroge] ‘uornaxdorid “omd

007 <

009

0St1
00% <

001

001

0ST

008<

008<
0ge<

001

004

081
004 <

[o-¢F]orozery Ayreuay -1

FAPIBX0qaed-g-ouipasd
-19-¢ "yl ozeprunsyjeusyd-g-1AYR1(1I-N ‘N

pOPIWUEBXOQIED
~g-oupuifd [g-¢plosepruyly)e|Auay -2
Pploe 91[AX0qaRd
~9-outpLLd[9-6‘p] ozBprunAysoAusyq-¢

/196°]
-0ZBPIWIAX0qIBI AXOYJoW-Q-[A 10U -8
p1o® a1jAx0qaro-g-auIpriAd
-[9-6 %] ozeprui(jAqeourIB AN -4 )¢
[9-¢F] ozeprUa £ x0q 180
Axoyour-g-([Ayrsourue[ Ao [-§)-¢
sla-g'plozvprurdyjeudyg—¢
[g-¢*p] ozeprurioxtu
-9-Ax0apAy-g-( | Ayppeourmr[AY1o1([-¢)-¢
[9-6F]
-0ZBpIAIONTU-g-([Ay1eourue[Ayjoi([-¢)-¢

[9-¢‘p]ozepruI(TAyRoUTR AL )¢
oure[Ayje|Aueyd-F-ourarri([-G‘e
sourwe[AyojAuayd-p-oau-¢-outm y-g

soutgAyja[Auayd-g-oryu-g-outury-¢
ourwre(Ay)o|Auayd--owoaq-g-ourw y-¢

soutejdyroAuoyd-g-ourmr y-¢

(outwe[Ay[Apuradid-g)-H-owoig-g-ouruy-¢

(omwejAy o dprredid-g y-p-o1yu-g-ouray-¢
(oururejAyjeidpuadid-g )-p-oununi([-¢‘e

(vurweAygerApuodid-¢ )-p-ourwry-¢
(ourwre[A oo muR A101p-¢ )-F-ouruy-g

123

13

43
1€

0¢

6

83

X4

13

0c

61
S



304 Voura, Prapuax, JAN, CHATTERIEE, AND ANAND Vol, 8

£z 2 O e I a-methyl analog (15), while the introduction of 3,4-
=7 3 s 3% S += dimethoxy (16) or dihydroxy groups (17) in the phenyl
R = Bl z SZ ring abolished this anticonvulsant activity.  The di-
- ;: g ER- z = f‘ hyvdroxy compound showed vasopressor action of short
Y E < —;_ = . j: = i__ p duration, while the dimethoxy compound did not have
R 0z = EREGEE £ g 4I much f‘ﬁ'evt 01 l{l()ml pressure: however, it markedly
g £ z _:' : =z 7 § =~ 2 s potcngatvd bal'blitux‘alc }3}fp11051§. ' The vorrespopding
-z 2= Tgios I3 £k -‘%—.f-zunmuothylan1111(,)—3@1nluopyl'u,‘hlws ‘an(l their 5-
St EE 25 2= R nitro-, bromo, or amino derivatives did not possess
3:; 2 E z SEELE B £7Z 2‘? N these activities. Introduction of o nitro or bromo
= = s <7 = P25 group in phencthylamino compounds conferred vaso-
= EF pressor action as shown in 2-phenethylamino-3-amino-
‘ .. ~ f; .3—11111'<)p}_'1'i(1im* un}(l -if—ph.onolll‘\"lgmin(_)-%-an1in()-3—bm—
i E e = = < = =+ == =2 mopyridine; the former in addition also antagonized
- 7T ’Z‘Eg reserpine-induced ptosis in miee.  4-g-Piperidylethyl-
- E_E—: umi1.1<)—?>,.')l—(li311n’nop_\'ridi!10, however, showed wild di-
& o = = = = =+ ===°%F uretie action.

v fz:3 Inimidazo 4,5-0 |pyridines, the g-f-aminoethyl residuc
w =_ £ al position 3 conferred a stimulant and analeptic ac-
Z i< s e - = ++ =< = 3 tivity, which was particularly marked in 3-g-diethyl-
Z . - e E T = aminoethvlimidazo [4.5-0lpyridine.  Introduction of a
'5:; ; o :\«: E; T2y sz nitro (29) and a methoxyearbonyl (32) group in posi-
<= 2 =z = = S8 B3 =22 tion 6 of this compound did not appreciably enhance
! + T o . N the analeptic activity.  However, the methoxyvearbonyl
i Jcgege N o= WM w o am 5,‘?—; compound in addition to its analeptic action possessed
= ;i;% vasopressor and respiratory stimulant actions.  Thix
z iz 3 Z g = == ge oYz respiratory stimulant action was more marked in the
N + + L + E2E: corresponding 3-phenethyl-G-carboxamide (36), where
= . Z=¢ it persisted for as long as 90 min.  Introduction of an
3 Ef i 2 s 2 % = 2 = § Z cET amino or hmm«). aroup .in })()si1.i()11 6 or a mercapto or
RS IR = = hydroxyl group in position 2 of 3-g-diethylaminoethyl-
. - "3 imidazo [+,5-0 Jpvridine  abolished  analeptic  activity.
E +~E The corresponding triazolo [4.5-0 Jpyridines did not show

- g Doz this analeptic action.
3 . 2 1-Phenethyl- and  1-g-f~aminoethylimidazo- or -tei-
= = 24 azolo[+,5-c [pyridines on the other hand, showed o
E general depressant action, which was quite pronounced

i I-phenethyliviazolo [4,5-¢ Jpyridine and 1-3-piperidyl-
ethylimidazo{4.5-¢ |pyridine.  These two  compounds
showed marked potentiation of barbiturate hyvpnosis
and also potentiated the action of reserpine and chlor-
promazine.  The phenethyl compound (38) at a dose of
100 mg. kg, blocked 5097 of the conditioned avoidance
response (CAR) in rats* the piperidylethy! compound
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1se ( —) or inerease () in barbiturate sleeping time with respect to controls.

the elaimed analeptic activity of the latter, it shows
that the corvesponding imidazo- and {riazolo [4,5-c [py-
ridines have a depressant action.

z (43), however, did not affeet the CAR.  Introduction

= of a mercapio or hydroxyl group at position 2, and a

é § 2 2 =2 =z 1% % = ? 5 hl:()mo or ”?“ﬁ” group at p()siti(ml 7of thosc‘ im‘i(.luzn- and

2 s -8 = TR EE triazolopyridines  did not confer any significant ae-
< tivity.

2 A group of workers® have claimed analeptic activity

E E for lower-alkyl 3-g-f-aminoimidazo [4,5-b |pyridines and

= il 4 Z the isomerie l-substituted  imidazo [4,5-¢ Jpyridines,

= = S +Z especially  for 3-g-diethylaminocthyl-6-nitroimidazo-

= 2 +3 [4.5-b Jpyridine (29).  Although our study agrees with

—nitrotriazolo |4
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