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a-Aroyl-N-arylhydrazidoyl bromides 1 react with 2-aminopyridine in ethanol and give 2-aryl-3-arylazo-
imidazo[1,2-a]pyridines 2 in 60-75% yield. The reaction of 1 with 3-phenyl-5-aminopyrazole in ethanol leads
to 2,6-diaryl-3-arylazo-1H-pyrazolo[1,5-b}imidazoles 3 in almost quantitative yield. Also, 1 react with anthran-
ilic acid in the presence of triethylamine giving 3-arylamino-2-aroyl-4(3H)quinazolinones 4 in 80-85% yield.
The structures of the products were assigned and confirmed on the basis of their elemental analysis and elec-

tronic absorption, infrared and nmr spectra.

J. Heterocyclic Chem., 17, 877 (1980).

One of the authors has shown that a-aroyl N-arylhydra-
zidoyl bromides 1 can be used in the synthesis of several
types of one-ring heterocyclic compounds such as 3-aroyl
derivatives of pyrazole (2), pyrazoline (3) and thiadiazoline
(4), as well as of 5-arylazothiazoles (4). We now wish to
report the use of 1 in the synthesis of derivatives of three
types of bicyclic systems, i.e., 3-arylazoimidazo[l,2-a}
pyridines 2, 3-arylazo-1H-pyrazolo[1,5-b]imidazoles 3, and
3-arylamino-4<3H)quinazolinones 4 (Chart 1). Although
many derivatives of imidazo[1,2-a]pyridine have been
prepared because of their pharmaceutical and micro-
biological properties (5-7), the 3-arylazo derivatives 2 have
not yet been obtained. Also, there are no references in the
literature concerning the ring system pyrazolo[1,5-b)-
imidazole 3. Interest in the compounds 4 is due to their
structural analogy with 3-aryl-2-alkyl-4{(3H)quinazolinones
which are known to possess sedative activity (8-10).

Results and Discussion.

In each case, treatment of 1 with 1.2 equivalents of
2-aminopyridine in ethanol at reflux temperature gave a
single product in 60-75% yield. On the basis of their
spectroscopic data and elemental analysis (see Experimen-
tal), the products were assigned the structure of 2-aryl-3-
arylazoimidazo[1,2-a]pyridines 2 (Scheme 1). The isomeric
structure 6 for the obtained products was rejected because
the reaction of 2-aminopyridine with o-halogenated
ketones was reported to yield 2-substituted imidazo[1,2-a}
pyridines rather than the corresponding 3-substituted
analogs (11). Furthermore, coupling of 2-phenylimidazo-
{1,2-a]pyridine (12,13) with diazotized anilines or
N-nitrosoacetanilides in ethanol gave products identical in
all respects with 1.
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When 1 and 3<5)phenyl-54(3)aminopyrazole were reflux-
ed in ethanol, 2,6-diaryl-3-arylazo-1H-pyrazolo[1,5-b}-
imidazoles 3 were obtained in almost quantitative yield
{Scheme 2). The structure of 3 was in agreement with both
the elemental analysis and the spectral data. Thus, e.g.,
the infrared spectra of 3 exhibit a weak NH-band near
3100 cm™ and no carbonyl band. The electronic absorp-
tion spectra of 3 in chloroform contain a maximum in the
400-500 nm region. This excludes the tautomeric struc-
tures 8 and 9 which are expected to show a hydrazone
absorption pattern.

Reaction of 1 with anthranilic acid in ethanol in the
presence of triethylamine readily afforded products iden-
tified as 3-arylamino-2-aroyl-4{3H)quinazolinones 4. The
formation of 4 probably follows the sequence presented in
Scheme 3. The structure of 4 is supported by their spectral
data and elemental analysis. The involvement of the
amidrazone (3, R = H) as an intermediate is substantiated
by the following information. Treatment of 1 with methyl
anthranilate in ethanol in the presence of triethylamine
results in the formation of 5 (R = Me). The structures of
the latter products follow from their method of prepara-
tion, elemental analysis and spectral data. The nmr spec-
tra of 5 show, in each case, a singlet near 6 2.00 ppm
assignable to the OMe protons. The infrared spectra of 5
reveal two CO bands near 1690 and 1640 and an NH
absorption band in the 3100-3300 cm ™! region. Their elec-
tronic absorption spectra are typical of amidrazones
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(14,15) exhibiting three intense maxima (log € > 4) in the
regions 350-420, 310-340, and 240-275 nm. Saponification
of 5a (R = Me) followed by acidification results in a pro-
duct identical with 4a. The reaction of 1 with anthranilic
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acid described here appears to be more efficient than that
used for the synthesis of 3-aryl-4{3H)quinazolinones from
imidoy! chlorides and anthranilic acid (16,17).

EXPERIMENTAL
Melting points are uncorrected. Electronic absorption spectra were
recorded on a Unicam SP-8000 spectrophotometer. Infrared spectra
were determined with a Unicam SP-1000 instrument. Nmr spectra were
measured in deuteriochloroform on a Varian T-60A spectrometer using
TMS as internal reference. The hydrazidoyl bromides 1 were prepared as
previously described (3).

2-Aryl-3-§rylazoimidazo[l ,2-alpyridines (2).
Method A.

A mixture of the appropriate hydrazidoyl bromide 1 (0.005 mole) and
2-aminopyridine (0.006 mole) in ethanol (50 ml.) was refluxed for 3-4
hours and then cooled. The precipitated solid was collected, washed with
water, and crystallized from ethanol to give 2 in 60-75% yield (Table I).

Method B.

To a solution of 2-phenylimidazofl,2-alpyridine 7 (12,13) (0.01 mole) in
ethanol (30 ml.) was added the appropriate N-nitrosoacetanilide (0.015
mole). The mixture was stirred and left overnight at room temperature.
The precipitated product was collected and crystallized from ethanol.

Alternatively, 2-phenylimidazo{l,2-a}pyridine (0.01 mole) was coupled
with diazotized aniline in ethanolic sodium acetate buffered solution at
0° in the usual way. The product obtained by either procedure was iden-
tical with the corresponding product prepared by Method A.

1H-Pyrazolo[1,5-blimidazoles (3).

Equivalent amounts of 3-phenyl-5-aminopyrazole (18) and the
appropriate hydrazidoyl bramide 1 were refluxed in ethanol for 3 hours

Table 1

Substituted 2-Phenyl-3-phenylazoimidazo[l,2-a]pyridines (2) (a)

Compound M.p, °C Molecular
No. Formula
2a 175 C,,H,\N,
2b 100 C,.H,N,0
2¢ 147 CyoH N,
2d 146 CyoHiN,
2e 215 C,H,BrN,

Analysis
Calcd. (Found)
C, % H, % N, %
76.49 4.73 18.78
(76.42) (4.94) (18.69)
73.15 491 17.06
(73.01) (4.92) (17.06)
76.90 5.16 17.93
(76.76) (5.12) (17.85)
76.90 5.16 17.93
(76.77) (5.19) (17.79)
60.49 3.47 14.85
(60.37) (3.48) (14.76)

(a) The electronic absorption spectra of 2a-e in ethanol reveal in each case four intense maxima (log ¢ > 4) in the 402-406, 310-315, 275-280, and

248-252 nm regions.
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Table 11

2,6-Diphenyl-3-arylazo-1H-pyrazolo[1,5-b]imidazoles (3)

Compound M.p,, °C

No.

3a 215
3b 195
3c 227
3f 232
3g 228
3h 240

(a) Anal. Caled. (found): C, 76.36 (76.43); H, 5.07 (5.01)%.

Molecular Analysis
Formula Calcd. (Found)
N, %
2sH 7N 19.27 (19.66)
24H,,N,0 17.80 (17.70)
2¢H1,N; (a) 18.56 (18.62)
,oH,BrN, 1583 (15.71)
2sH,6CIN, 17.60 (17.90)
2sH16N:0,

20.58 (20.85)

Table III

3-Arylamino-2-aroyl-4{3H)quinazolinones (4)

Compound M.p, °C Molecular Analysis
No. Formula Calcd. (Found)
C, % H, % N, %
4a 226 C;,H N0, 73.88 4.43 12.31
(73.95) (4.53) (12.13)
4c 215 C,.H,.N,0, 74.35 4.82 11.82
(74.70) (5.20) (11.36)
ad 225 C,.H,,N,0, 74.35 4.82 11.82
(74.15) (5.13) (11.41)
Table IV
Amidrazones (3) (R = Me)
Compound M.p, °C Molecular Analysis
No. Formula Caled. (Found)
C, % H, % N, %
5a 151 C,.H,,N,0, 70.76 5.13 11.25
(70.68) (5.23) (11.18)
5¢ 146 C,;H,,N,0, 71.30 _ 5.46 10.84
(71.22) T (5.51) (11.03)
5d 156 CuoHaN,0, 71.30 5.46 10.84
(70.98) (5.42) (10.91)
Se 177 C,H,,BrN,O, 58.42 4.01 9.29
(58.38) (3.92) (9.31)

and then cooled. The crude product, usually colored, was collected and
crystallized from ethanol to give 3 in an almost quantitative yield (Table

1I).
3-Arylamino-2-aroyl-4{3H)quinazolinones (4).

Anthranilic acid (0.001 mole) was dissolved in ethanol (50 ml.) together
with the appropriate hydrazidoyl bromide 1 (0.001 mole) and triethyl-
amine (0.001 mole) was then added. The mixture was refluxed for 4 hours
and cooled. The crude product was collected and crystallized from
ethanol to give 4 in 80-85% yield (Table III).

Amidrazones 5 (R = Me).

To a suspension of 1(0.005 mole) in ethanol (50 ml.) was added methyl
anthranilate (0.005 mole) and the mixture was refluxed for 2 hours and
then cooled. The solid formed was collected, washed with water, and

finally crystallized from methanol to afford 3 (R = Me) in 80-90% yield
(Table IV).

Conversion of 5a (R = Me) into 4a.

Potassium hydroxide (0.5 g.) was dissolved in 95% ethanol (10 ml.), 5a
(R = Me) (0.5 g.) was added, and the mixture was stirred for 2 hours. The
reaction mixture was then diluted with water (10 ml.), acidified with con-
centrated hydrochloric acid, heated on a water bath for 30 minutes, and
cooled. The precipitate was filtered, washed with water, and crystallized
from ethanol. The obtained product was identical in all respects with 4a.
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