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Studies on the Syntheses of Azole Derivatives. Part II (1).
Syntheses of N-(1- or 2-Substituted)indazolones via Diazotization (2).

Tetsuji Kametani (3), Kaoru Sota, and Masahisa Shio

Pharmaceutical Institute, Tohoku University and
Research Laboratory, Taisho Pharmaceutical Co., Ltd.

Syntheses of 2,5-disubstituted-indazolones (IXa-g) and 3-hydroxy-1-substituted-1H-indazoles
(XIVab) were achieved by diazotization of 2-benzoylaniline (Vla-g) and N-benzoylhydrazine

(XIla-c), respectively.

The previous paper (1) reported the syntheses of inda-
zole derivatives in order to investigate the relationship
between the structure and activity of azole derivatives.
We now wish to report an extension of the previous work
to the syntheses of N-arylindazolone derivatives (IX and
X1V) possessing an aryl group at the N-1 or N-2 position
via benzene diazonium chloride (VII and XIII).

Generally, 2-arylindazolones are synthesized through
the cyclization of 2-hydrazinobenzoic acid (I: R, =R, =
H) (4). In our case, instead of using the substituted-2-
hydrazinobenzoic acid as a starting material, we have
investigated the cyclization of 4-substituted-2benzoyl-IV-
(p-toluenesulfonyl)anilide (V) by Auwers’ procedure (5).
5-Methyl-2-(p-toluenesulfonylamino)benzoic acid (IV) as
starting materials were prepared from 5-methylisatin and
5-chloroisatin, respectively, by standard methods. The
Friedel-Crafts reaction (6) of the corresponding acid chlo-
rides of the above benzoic acids afforded the benzophen-
ones (Va-g). Treatment of Vag with sulfuric acid or
sulfuric acid-glacial acetic acid gave the corresponding
detosylated products (VIa-g), which upon diazotization
with sodium nitrite afforded 3-aryl-2-hydroxyindazoles
(VIlla-g). Some of the indazoles (VIllb,c,e, f,g) were used
for the following reaction without purification since they
were either extremely unstable or difficult to purify;
however compounds VIlla,d were characterized. The
absorption band at ca. 3200 cm™! in their ir spectra
(nujol) due to the hydroxy group supported the structure
of the desired products. The isomerisation of VIlla-g in
hot 2% sodium hydroxide solution afforded the desired
corresponding 5-substituted-2-arylindazolone (IXa-g) (5).
As shown in Table II, the yields varied by changing the
substituents (R; and R,). Thus it is apparent that substi-
tuents on the benzene ring could be easily introduced by
this method.
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The Friedel-Crafts reactions of the above 2-(p-toluene-
sulfonylamino)benzoic acid chlorides, obtained by chlor-
ination of [l and [V with phosphorus pentachloride, with
two molar equivalents of aluminium chloride in toluene
gave 2-aminobenzophenones (Vla,b) as by-products. This
phenomenon was not observed in the case of the detosyl-
ated free anthranilic acid in the above reaction. Further-
more, the tosylated compounds, using excess aluminium
chloride afforded appreciable yields of VIb,e. Treatment
of 2-benzoyl-N-(p-toluenesulfonyl)anilide (V) with alumin-
ium chloride in a variety of solvents, for example, benzene,
carbon disulfide, anisole, and so on, afforded the inter-
esting results shown in Table I. The formation of diaryl-
sulfone (X) was observed when solvents such as toluene,
benzene, and anisole were used. Although the use of
carbon disulfide as solvent did not afford X, detosylation
and formation of 4-anisyl-4'-tolylsulfone (Xc) was ob-
served upon addition of anisole to the solvent.

Finally, the synthesis of indazolones possessing an aryl
group at the N-1 position from hydrazides (XI) (7) was
investigated as shown in Scheme 2.
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The condenzation of 2-nitrobenzoyl chloride with a
variety of arylhydrazines, namely, p-tolyl-, p-chlorophenyl,
benzoyl, p-ethoxyphenyl- (8), p-butoxyphenyl-, and a-
naphthylhydrazine (9) resulted in formation of hydrazides
Xlab,c in the three former cases, whereas only tars were

formed in the three latter cases. All the attempts to
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purify the tars in the latter cases gave no corresponding
compound XI. These results can be attributed to the
considerable unstability of the latter three hydrazines
used. Reduction of Xlab,c afforded the 2-amino-deriva-
tives (XIla,b,c), two of which were further converted to
the indazoles (XIVa and XIVb) on diazotization by
Konig’s method. However, Xlle¢ did not give l-benzoyl-
3-hydroxy-1H-indazole (X1V: R = —COCgHs5), but instead
gave 3-benzoylamino-3,4-dihydro-4-0xo0-1,2,3-benzotriazine
(10) in 45% yield. In addition, from the biological point
of view, compounds I1X and XIV were examined for their
effects on carrageenin-induced edema in rats.

EXPERIMENTAL (11)

2-Benzoyl-4-methyl-N-(p-toluenesulfonyl)anilide (V a).

To a suspension of 10 g. (0.033 mole) of the carboxylic acid
(IT1) in 130 mi. of dry benzene was added 8 g. (0.033 mole) of
phosphorus pentachloride and the mixture was heated under reflux
for 20 minutes until evolution of hydrogen chloride gas had
ceased. To the above reaction mixture was added 17 g. (0.12 mole)
of aluminium chloride and the heating under reflux was continued
for 30 minutes. The cooled reaction mixture was poured into
500 ml. of ice water containing 15 ml. of 12 N hydrochloric acid
to decompose the excess aluminium chloride. After the organic
solvent had been distilled off, decantation of water left a yellow
syrup, which was basified with dilute aqueous sodium hydroxide
solution and extracted with benzene. The extract was washed with
water, dried, and evaporated to give a residue, which after recrys-
tallization from ethanol gave 9.5 g. of yellow needles, m.p. 132-
133°,

Anal. Caled. for C,;H,9NO3S: C, 69.02; H, 5.24; N, 3.83.
Found: C, 69.15; H,5.22; N, 4.12.

2(4-Methoxybenzoyl)-4-methyl-N-(p-toluenesulfonyl)anilide (Vc).

To a suspension of 10 g. (0.033 mole) of carboxylic acid (III)
in 200 ml. of carbon disulfide was added 10 g. (0.048 mole) of
phosphorus pentachloride. After evolution of hydrogen chloride
gas had become mild, the stirred reaction mixture was refluxed for
20 minutes. After cooling to room temperature, 12 g. (0.12 mole)
of anisole and 4.4 g. (0.033 mole) of aluminium chloride were
added with stirring to the mixture. Stirring was continued for 10
minutes and an additional amount of 4.4 g. (0.033 mole) of alumi-
nium chloride was added. After the evolution of hydrogen chloride
gas had again become mild, the reaction mixture was refluxed for
30 minutes. Compound Ve (13.5 g.) was obtained as colorless
prisms, m.p. 106-107° (from ethanol), according to the same pro-
cedure as for Va,

Anal. Caled. for C32H,1NO4S: C, 66.81; H, 5.35; N, 3.54.
Found: C, 66.59; H, 5.41; N, 3.54.

2-Benzoyl-4-chloro-N-(p-toluenesulfonyl)anilide (Vd).

The same treatment of the acid chloride, prepared from 10 g.
of carboxylic acid (IV) by chlorination with 8 g. of phosphorus
pentachloride, with 17 g. of aluminium chloride in 130 ml. of
benzene afforded 9.6 g. of Vd as colorless needles, m.p. 118-119°
(from ethanol).

Anal. Caled. for C2oH4CINO3S: C, 62.23; H, 4.18; N, 3.63.
Found: C, 62.13; H, 4.05; N, 3.92.
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TABLE I

Friedel-Crafts Reaction of 2{4-Substituted-benzoyl)-N-(p-toluenesulfonyl)anilide V)
with Aluminium Chloride

AiCl3 Reaction Yield (%) of Product
(Molar
Solvent Equivalent) Temp. (°C) Time (hr.) Vi X (R of X)
toluene 2.5 45-55 1 30.8 32.9 (CH3)
toluene 2.0 60-70 1 39.2 41.8 (CH3)
toluene 2.0 4555 0.5 29.7 29.4 (CH3)
benzene 2.0 50-60 3 - -
benzene 2.0 boil 3 10.0 9.5 (H)
benzene 4.0 boil 3 15.4 14.1(H)
anisole 4.0 room temp. 0.5 23.8 25.0 (OCH3)
50-60 1
anisole 2.0 room temp. 1 21.4 21.0 (OCH3y)
50-60 3
CS, 2.0 reflux 1 - -
CS, 2.0 reflux 5 - -
CS, 8,0 reflux 36 3.5 3.4 (OCH3y)

anisole (a)

(a) Anisole of 1.5 molar equivalents to V was added.

1Xag g.
a 35
b 1.8
c 3.0
d 25
e 1.8
f 3.0
g 2.0

TABLE I

The Characters of 2-Arylindazolone (IXag)

Yield IXag Analyses IR (Nujol) em™!
g. M.p. (°C) Caled. (Found)
(%) Appearance Formula C H N NH v C=0
1.80 253-255 (EtOH) Cy4H{2N,0 74.99 5.38 12.49 3150-2700 1650
(48.6) [lit. (17), 2521 (74.88 5.05 12.09)
colorless needles
0.35 225226 (EtOH) C1s5H4N,0 75.60 5.92 11.76 3150-2700 1651
(18.4) yellow prisms (7548 5.89 11.90)
0.95 200-202 CisH14N,0, 70.85 5.55 11.02 3150-2700 1645
(30.0) colorless needles (70.69 5.53 10.94)
1.33 229.231 (AcOH) C,3H4CIN,O 63.81 3.71 1145 3100-2700 1647
(50.3) [lit. (18), 233] (64.02 3.68 11.01)
colorless needles
0.81 235-236 (EtOH) C14H;CIN,0 65.00 4.28 10.83 3150-2700 1645
(40.7) colorless scales (64.92 4.47 10.64)
1.36 217-218 (benzene) C14H1,CIN,0, 61.21 4.04 10.20 3150-2700 1652
(43.8) colorless needles (61.14 4.10 10.00)
0.23 167-168 (benzene) CysH14N20, 70.85 5.55 11.02 3150-2700 1645

(10.9) colorless needles (70.98 5.45 10.83)
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4-Chloro-2-(4-methylbenzoyl)-N-(p-toluenesulfonyl) anilide (Ve).

The same treatment of 2,5 g. (0.008 mole) of carboxylic acid
(IV) with 1.8 g. (0.009 mole) of phosphorus pentachloride,
followed by Friedel-Crafts reaction of the acid chloride with 2.1 g.
(0.016 mole) of aluminium chloride in 25 ml. of dry toluene
afforded 1.6 g. of Ve as colorless needles, m.p. 115-116° (from
ethanol).

Anal. Caled. for C5 HysCINO3S: C, 63.07; H, 4.54; N, 3.50.
Found: C, 63.40; H, 4.42; N, 2.51.

Evaporation of the mother liquor of Ve gave 250 mg. of dip-
tolylsulfone (Xa) as colorless needles, m.p. 157-158° (from
ethanol) [lit. (12), m.p. 156°]. The remaining residue obtained
after the removal of Xa was subjected to column chromatography
on alumina. The benzene eluate gave 260 mg. of 4-chloro-2(4-
methylbenzoyl)aniline (VIe) as yellow needles, m.p. 109-110°
(from ethanol-petroleum ether, 10:1), whose structure was iden-
tified by the comparison of spectroscopic data with those of an
authentic sample (VIe) and by mixed melting point determination.

4-Chloro-2{4-methoxybenzoyl)-N-(p-toluenesulfonyl)anilide (Vf).

According to the same procedure as in the case of Vc, the acid
chloride, prepared from 10 g. (0.03 mole) of carboxylic acid (IV)
and 10 g. of phosphorus pentachloride, was treated with 12 g. of
anisole and 8.8 g. of aluminium chloride in 200 ml.. of carbon
disulfide to give 10.5 g. of Vf as colorless plates, m.p. 140-141°
(from ethanol).

Anal. Caled. for C, H 3CINO,4S: C, 60.65; H, 4.36; N, 3.37.
Found: C, 60.69; H, 4.00; N, 3.73.

2(4-Ethoxybenzoyl)-N-(p-toluenesulfonyl)anilide (Vg).

The acid chloride, prepared by treatment of 9.2 g. of carboxylic
acid (1I) with 6 g. of phosphorus pentachloride, was reacted with
10 g. of p-phenetole in the presence of 7 g. of aluminium chloride
and 200 ml. of carbon disulfide to give 6.3 g. of Vg as colorless
needles, m.p. 123-124° (from ethanol).

Anal. Caled. for C;2H;1NO4S: C, 66.81; H, 5.35; N, 3.54.
Found: C,67.14; H, 5.40; N, 3.74.

2.Benzoyi-4-methylaniline ( V1a).

A solution of 9 g. of the tosyl derivative (Va) in 90 ml. of 98%
sulfuric acid was heated on a water-bath for 1 hour, and, after
cooling, the mixture was poured into 250 ml. of water. The
insoluble substance was filtered off, and the filtrate was basified
with 28% ammonia to give 3.5 g. of Vla as yellow needles, m.p.
63-64° (from petroleum ether-ethanol, 10:1).

Anal, Caled. for C14H3NO: C, 79.59; H, 6.20; N, 6.63.
Found: C,79.75; H, 6.28; N, 6.63.

4-Methyl-2(4-methylbenzoyl)aniline ( VIb).

Treatment of 9.1 g. (0.03 mole) of carboxylic acid (III) with
8 g. of phosphorus pentachloride, followed by Friedel-Crafts
reaction of the resulting acid chloride with 16 g. (0.02 mole) of
aluminium chloride and 100 ml. of dry toluene gave 2.0 g. of VIb
as yellow prisms, m.p. 91-92° (from petroleum ether.ethanol,
10:1); ir v max (nujol), cm~! 3455, 3377 (NH,), 1632 (C=0).

Anal. Caled. for C,5H5NO: C, 79.97; H, 6.71; N, 6.22.
Found: C,79.49; H, 6.68; N, 6.28,

2{4-Methoxybenzoyl)-4-methylaniline (VIc).
A mixture of 12 g. of tosyl derivative (Vc), 30 ml. of glacial
acetic acid, and 30 ml. of 98% sulfuric acid was heated on a water-

bath for 15 hours as described above to afford 5.0 g. of VIc as
yellow needles, m.p. 93-94° (from petroleum ether-ethanol, 10:1).
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Anal. Caled. for C5H,;5NO;:
Found: C, 74.63; H,6.28; N, 5.90.

2-Benzoyl-4-chloroaniline ( VId).

The same treatment of 10 g. of Vd with 100 ml. of 98% sulfuric
acid as above gave 2.9 g. of VId as yellow needles, m.p. 96.97°
(from petroleum ether-ethanol, 10:1).

Anal, Caled. for C{3H;oCINO: C, 67.40; H, 4.35; N, 6.04.
Found: C, 67.50; H, 4.36; N, 5.99.

4-Chloro-2(4-methylbenzoyl)aniline ( Vle).

(a) A solution of 1.0 g. of Ve in 12 ml. of 98% sulfuric acid
was heated in a water-bath for 1 hour, and after cooling, the mix-
ture was poured into 30 ml. of water. The insoluble substance was
filtered off, and the filtrate was basified with 28% ammonia to give
300 mg. of a yellow powder, m.p. 109-110°, whose recrystalliza-
tion from petroleum ether-ethanol (10:1) afforded Vle as yellow
needles, m.p. 109-110°; ir v max (nujol), cm~! 3420, 3310 (NH,),
1620 (C=0).

Anal. Caled. for C14H,,CINO: C, 68.38; H, 4.92; N, 5.70.
Found: C,68.27; H, 5.06; N, 5.57.

(b) Treatment of 5.1 g. (0.06 mole) of carboxylic acid (1V)
with 4 g. of phosphorus pentachloride, followed by reaction of the
acid chloride with 8.6 g. (0.064 mole) of aluminium chloride, and
50 ml. of dry toluene, and the usual work-up afforded the crude
product, whose recrystallization from ethanol gave 1.2 g. of dip-
tolylsulfone (Xa). Evaporation of its mother liquor gave 4.1 g. of
a reddish brown oil, which was chromatographed on alumina using
benzene as an eluant. The first eluate gave 1.1 g. of an oil, whose
structure could not be confirmed. Thus 250 mg. of Xaand 1.1 g.
of yellow crystals, m.p. 103-105°, were obtained from the second
and the third eluate, respectively, the latter of which were recrys-
tallized from ethanol-petroleum ether (10:1) to give yellow
needles, m.p. 109-110°, identical with VIc by comparison of its
ir spectrum and mixed melting point test.

4-Chloro-2{4-methoxybenzoyl)aniline ( VIf).

The heating of 11 g. of Vf with 30 ml. of glacial acetic acid and
30 ml. of 98% sulfuric acid as described above afforded 3.5 g. of
VIf as yellow needles, m.p. 97-98° (from ethanol).

Anal, Caled. for C14H,CINO,: C, 64.20; H, 4.62; N, 5.35.
Found: C, 64.44; H, 4.99; N, 5.46.

2{4-Ethoxybenzoyl)aniline (VIg).

C, 74.66; H, 6.27; N, 5.81.

The treatment of 9 g. of Vg with 27 ml. of glacial acetic acid
and 27 ml. of 98% sulfuric acid afforded 3.0 g. of Vig as yellow
needles, m.p. 61-62° (from ethanol).

Anal, Caled. for CysH5NO,:
Found: C,74.88; H, 6.29; N, 6.18.

2,5-Disubstituted-indazolone Derivatives (IX).

C, 74.66; H, 6.27; N, 5.70.

To a cooled suspension of 4-substituted-2-(4-substituted-
benzoyl)aniline (VIa-g) in seven equivalents of 5 N hydrochloric
acid was added a solution of two molar equivalents of sodium
nitrite at 0-5°. The mixture was stirred for 15 minutes
after the addition. To a cooled saturated aqueous solution of 1.5
molar equivalents of sodium sulfite was added dropwise the above
upper layer and the stirring was then continued for 45 minutes.
The yellow precipitate was collected by filtration, A solution of
the above yellow solid in 2% aqueous sodium hydroxide solution
was heated for 2.5 hours on a water-bath. The hot solution was
filtered through celite to remove an insoluble substance. The
filtrate was acidified with hydrochloric acid, and the crude com-
pound (IX) was collected and recrystallized.
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Thus 5-methyl-2-phenyl{(IXa), 5-methyl-2(4-tolyl){IXb), 2(4-
anisyl)-5-methyl{IXc), 5-chloro-2.phenyl{I1Xd), 5-chloro-2{4-tolyl)-
(IXe), 2{4-anisyl)-5-chloro{IXf) and 2(4-ethoxyphenyl)indazolone
(I1Xg) were obtained as shown in Table II.

2.Hydroxy-5-methyl-3-phenylindazole (VIIla).

To a cooled and stirred solution of 3.0 g. of Vla in 13.3 ml. of
2.5 N hydrochloric acid was added an aqueous solution (10 ml.)
containing 1.5 g. of sodium nitrite at 0-5°. After the addition, the
mixture was stirred for 15 minutes. To a cooled saturated aqueous
solution of 6 g. of sodium sulfite was added with stirring a clear
upper solution of the above mixture. After stirring for 45 minutes,
the yellow precipitate was collected and recrystallized from ben-
zene to give 900 mg. of VIIla as yellow prisms, m.p. 116° dec.;
ir » max (nujol), cm~! 3200 (OH).

Anal. Caled. for C14H2N20; C, 74.99; H, 5.38; N, 12.49.
Found: C,75.32; H,5.13; N, 12.44.

5.Chloro-2-hydroxy-3-phenylindazole (VIIId).

The same treatment as above of 2.5 g. of VId with 4 ml. of
concentrated hydrochloric acid, 1.5 g. of sodium nitrite, and 7 g.
of sodium sulfate, afforded 1.4 g. of VIIId as yellow prisms, m.p.
108° dec. (from ethanol); ir v max (nujol), em~1 3220 (NH).

Anal. Caled. for C;3HoCIN,0: C, 63.81; H,3.71; N, 11.45.
Found: C, 63.51; H,4.03; N, 11.72.

The Reaction of 2{4-Substituted-benzoyl)-N-(p-toluenesulfonyl)-
anilide (V) with Aluminium Chloride.

(a) A stirred mixture of 1.46 g. of 2{(4-methylbenzoyl)-N-
(p-toluenesulfonyl)anilide (V: R; = H, Ry = CHj) and 1.4 g.
(2.5 moles) of aluminium chloride in 50 ml. of toluene was warmed
at 45-55° in a water-bath for 1 hour and then poured into 50 ml.
of ice-water containing 3 ml. of hydrochloric acid. The organic
layer was separated, washed with water, dried, and evaporated to
give the residue, whose ethanolic solution was set aside. In this
case, 860 mg. (60.7%) of V was recovered as crystals, After
removal of V, the filtrate was chromatographed on alumina
using benzene as an eluant. The first eluate afforded 310 mg.
(32.9%) of dip-tolylsulfone (Xa), m.p. 157-158°. The second
eluate afforded 250 mg. (30.8%) of 2{(4-methylbenzoyl)aniline
(VI: R; = H, R, = CH3) as orange needles, m.p. 94.95° (from
ligroin) [lit. (5), m.p. 95°], whose ir spectrum was identical with
that of an authentic sample (VI).

(b) A mixture of 1.46 g. of V (Ry = H, R; = CH3), 2.2 ¢.
(4 moles) of aluminium chloride and 50 ml. of dry benzene for 3
hours was heated and treated as described above to afford a
recovery of 1.19 g. (82.1%) of V, 130 mg. (14.1%) of phenyl
4-tolylsulfone (Xb) as colorless needles, m.p. 124-135° [lit. (13),
m.p. 124.5°], and 130 mg. of VI (R, = H, Ry = CH3) (15.4%).

(¢) A mixture of 1.46 g. of V (R; = H, Ry = CHj), 2.2 ¢.
(4 moles) of aluminium chloride, and 50 ml. of anisole was stirred
for 0.5 hour, and then heated at 50-60° for 1 hour. The same
treatment of the reaction mixture as above gave 1.0 g. (68.4%) of
the recovered material (V), 260 mg. (25.0%) of 4-anisyl-4'-tolyl-
sulfone (Xc¢) as colorless needles, m.p. 104-105° [lit. (14), m.p.
103°] and 200 mg. (23.8%) of VI.

(d) A mixture of 1.46 g. of V (R; = H, R, = CH3), 44 ¢.
(8 moles) of aluminium chloride, and 650 mg. of anisole and 70
ml of carbon disulfide was refluxed for 36 hours and 1.36 g.
(93.1%) of V was recovered. Further, 36 mg. (3.4%) of Xc and 30
mg. (3.5%) of VI (R = H, Ry = CH3) were obtained by the same
procedure as above. These results were summarized in Table 1.
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N-(2-Nitrobenzoyl)-4-tolylhydrazine (XIa).

To a stirred and cooled solution of 9 g. of p-tolylhydrazine in
150 ml. of dry ether was added dropwise a solution of 7 g. of 2-
nitrobenzoyl chloride in 10 ml. of ether. The vigorous reaction
was observed on the addition of the above chloride. The reddish-
yellow precipitate was collected by filtration and washed with hot
water. Recrystallization of the crude product from ethanol-n.
hex%ne afforded 8.5 g. of Xla as pale brown needles, m.p. 152-
153°.

Anal, Caled. for C;4H;3N303: C,61.98; H, 4.83; N, 15.49.
Found: C, 62.05; H, 4.50; N, 15.51.

N-(2Nitrobenzoyl)-4-chlorophenylhydrazine (XIb).

A solution of 8.8 g. of 4-chlorophenylhydrazine in 150 ml. of
dry ether was treated with 6 g. of 2-nitrobenzoyl chloride in 10
ml. of ether by a similar procedure to the above Xla to give 7 g. of
XIb as colorless needles, m.p. 171.172° dec. (from ethanol).

Anal. Caled. for C3H;oCIN303: C,53.53; H,3.46; N, 14.41,
Found: C, 53.43; H, 3.62; N, 14.20.

N-{2-Nitrobenzoyl)benzoylhydrazine (XIc).

To a suspension of 9.0 g. of benzoylhydrazine in 100 ml. of
benzene was added 6 g. of 2-nitrobenzoyl chloride and the mixture
was then refluxed for 2 hours. After cooling, the crude product
(XIc) precipitated was collected by filtration and the evaporation
of the filtrate also gave Xlc as a solid. The combined crude com-
pound (XIc) was washed with hot water and then recrystallized
from ethanol to give 8.2 g. of XIe¢ as colorless prisms, m.p. 212-
213°

Anal. Caled. for C;4H;{N304: C,58.94; H, 3.89; N, 14.72,
Found: C, 59.13; H, 4.01; N, 14.72,

N-(2-Aminobenzoyl)-4-tolylhydrazine (XIla).

To a solution of 70 ml. of 28% ammonium hydroxide saturated
with hydrogen sulfide gas was added with stirring a solution of 7 g.
of Xla in 70 ml. of ethanol, and the mixture was then refluxed for
0.5 hour. The ethanol was distilled off and the resulting aqueous
solution was acidified with hydrochloric acid. After the removal
of the insoluble substance, the solution was basified with 28%
ammonia. Collection of the precipitate and recrystallization from
ethangl gave 49 g. of XIla as pale yellow needles, m.p. 178.5-
179.5°,

Anal, Caled. for C4HsN30: C, 69.69; H, 6.27; N, 17.43.
Found: C, 69.43; H, 6.26; N, 17.44.

N+2-Aminobenzoyl)-4-chlorophenylhydrazine (XIIb).

A solution of 5 g. of XIb in 60 ml. of ethanol was treated with
60 ml. of 28% of ammonium hydroxide saturated with hydrogen
sulfide gas as above to give 2.8 g. of XIIb as colorless needles, m.p.
183-184° (from ethanol).

Anal. Caled. for C,3H,,CIN30: C, 59.66; H, 4.62; N, 16.06.
Found: C,59.45; H, 4.94; N, 15.98.

N-(2-Aminobenzoyl)benzoylhydrazine (XII¢).

Treatment of 8 g. of XIc with 150 ml. of ammonium hydroxide
saturated with hydrogen sulfide by the same way described above
afforded 3.9 g. of colorless silk-like crystals, m.p. 176-177°. Its
ir spectrum was identical with that of an authentic sample (XIl¢).

3.Hydroxy-1{4-tolyl)-1H-indazole (XIVa).
To a cooled solution of 4 g. of XIla in 80 ml. of 10% hydro-

chloric acid was added dropwise with stirring a solution of 2.5 g.
of sodium nitrite in 20 ml. of water and a brown precipitate began



T. Kametani, K. Sota, and M. Shio

Vol. 7

TABLE 111

The Effect of 1-Aryl-3-hydroxy-1H-indazole and
2-Substituted-indazolone on Carrageenin-induced Edema in Rats

820
OH
R \©\)\ R, R, Rats
NN
/
N H H 6
H CH; 6
H Cl 6
2

=)

R, H Ph 6
w-az a Ph
N/
N H ~CH,Ph 6

to separate. After the addition, 200 ml. of ethanol was added and
the mixture was refluxed for 45 minutes on a water-bath. The
removal of the ethanol in vacuo gave XIVa, whose recrystallization
from ethanol gave 2.1 g. (53.2%) of XIVa as colorless needles,
m.p. 218-219°%; ir » max (nujol), em~! 2750-2600 (OH), 1550
(—C=N-).

Anal, Caled. for C14H12N203 C, 74.99; H, 5.38; N, 12.49,
Found: C, 74.75; H, 5.40; N, 12.46.

1{4-Chlorophenyl)-3-hydroxy-1H-indazole (XIVb).

Treatment of 1.4 g. of XIIb with 50 ml. of 10% hydrochloric
acid, 1.5 g. of sodium nitrite and 100 ml. of ethanol gave 740 mg.
(57%) of XIVb as colorless silk-like crystals, m.p. 256-257°; ir »
max (nujol), em~! 2800-2650 (OH), 1568 (—C=N—).

Anal, Caled. for C;3HgCIN,0O: C, 63.81; H, 3.71; N, 11.45.
Found: C, 63.64; H, 4.04; N, 11.38.

Investigation on the Effect on Planter Edema Induced by Carra-
geenin in the Rats (17).

Six male rats of Wistar strain were used as one group after 24
hours’ fasting. The compounds used were suspended in 5% gum-
arabic, and the above suspension (30 mg./kg.) was given to the
rats orally one hour before injection of carrageenin. Carrageenin
was suspended in physiological saline (0.1%). The suspension
(0.1 ml.) after sterilization at 120° for 30 minutes in an autoclave
was injected into the right foot pad of the rats. The difference of
the foot volumes (18) between two measured values were deter-
mined. Inhibition ratio (%) in comparison with the control group
on a carrageenin-induced edema is shown in Table III.
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