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Studies on Isopyrazole Derivatives and Related Compounds. I.V
Structure of Condensation Product of Nitrobenzylideneacetyl-
acetone with Hydrazine Dihydrechloride

Takusui Kurigara

Osaka College of Pharmacy®

(Received May 4, 1973)

Condensation of nitrobenzylideneacetylacetone (Ia, b), which have double bond on 3
position of acetylacetone, with hydrazine dihydrochloride in several alcoholic solvents
afforded 3,5-dimethyl-4-nitrobenzylideneisopyrazolium alkyl chlorides.

On the other hand, reaction of Ia, b with hydrazine dihydrochloride in acetonitrile
gave 3,5-dimethyl-4-nitrobenzylideneisopyrazole (Ila, b). These structures and chemical
natures were examined.

The condensation of 1,3-dicarbonyl compounds which have at least one reactive hydrogen
such as 3-alkylacetylacetone with hydrazine to form pyrazole is general reaction.®

On the other hand, Auwers® reported that 3,3-dialkylacetylacetone and hydrazine
hydrate react spontaneously to give 4,4-dialkyl-3,5-dimethylisopyrazole. However, a reac-
tion of derivatives possessing double bond on the 3 position of acetylacetone, such as ben-
zylideneacetylacetone, with hydrazine to yield isopyrazole type compound has not yet been
reported. Recently, Hecht® has reported that any isopyrazole type compound was not
observed when 1,2-diphenyl-3-diacetylmethylenecyclopropene was allowed to react with
hydrazine in absolute ethanol, because of the conjugation of methylenecyclopropene func-
tionality with carbonyl groups.

In the present paper were tried the condensations of o- and p-nitrobenzylideneacetyl-
acetone (Ia, Ib), which were prepared by the method of Courts,® with hydrazine dihydro-
chloride in aqueous alcoholic solvents.

Attempt to prepare 3,5-dimethyl-4-(2-nitrobenzylidene)isopyrazole (IIa) from the con-
densation of Ta with 1009, hydrazine hydrate in ethanol failed. Instead, when an equivalent
amount of hydrazine dihydrochloride was used in aqueous ethanol, only one crystalline prod-
uct, which has positive Beilstein test, was isolated in fairly good yield.

The infrared (IR) spectrum of this compound showed a characteristic absorption band?
assignable to quaternary ammonium salt. Hence, this compound was expected to be the
hydrochloride of ITa, but the nuclear magnetic resonance (NMR) spectrum exhibited a quartet
at 6.50 v and triplet at 8.75 v attributable to YN-CH,CH, group, in addition to the follow-
ing data which are likely assignable to structure Ila: 2.0—2.6 = (4H, multiplet, aromatic),
3.90 = (1H, singlet, vinyl), and 7.68 = (6H, singlet, 2 CH,). The elemental analysis of this
product supported a molecular structure C,H;;0,N;Cl. The chemical structure, therefore,
tentatively assigned to be the chloroethylate of Ila, which has two possible isomers IIla
and IIl'a.
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Secondly, the chemical nature

CH
of this salt was examined. Unex- giao CH;I R (IZE;\I R C:O
pectedly, IT1a was easily converted R—CH{ —R | e
to corresponding quaternary am- C=0" [ NH R R C=0
monium hydroxide (IVa or IV'a), (I;H3 CH, CH, (]3H3
which showed the signal of Cg- :
and C;-methyl proton at 7.89 7 as CH, , CH3+/CH2CH3 CH,
singlet shifted upfield, by treat- H C=0 H Nej- H N
ment with sodium bicarbonate C=0 N A N O
solution or even just water, on the - CH, CH, CH,CH;

3 .

contrary to the general rule that NO. NG, or  NO,
the ordinary quaternary salt is Ia, b Ila IIl'a
forced to transform to correspon- (a= ortho, b=meta) l r
ding hydroxidfa by treatment W‘ith CH, CHs  Cp,CH, .
basic silver oxide. The hydroxide H N ~ H N~ on- H N
(IVa) could be recovered to IIla & 4 1'\]+ OH~
by warming with hydrochloric acid CH, CH, ¢H, CH.CHs
in ethanol. NO, NO, or  NO,

The most interesting and in- ,
comprehensible point found on ITa Va Va
NMR spectra of IIla and IVa was CH, CH.CH
the magnetical equivalency of two H ‘DITI/ e
Cs- and Cz;methyl group. Bale N\Y’ X=Cl, OH
and his co-worker® have reported CH, *
that on the NMR spectrum (D,0) NO,
of the mixture of 3-methylpyrida- Ma, IVa
zine-1-methiodide and 3-methylpy- Chart 1

ridazine-2-methiodide, Cs-methyl
group appears as two distinct
peaks at 7.157 and 6.97 7. Further, the different signals of C4 and C;-methyl group of
3,4,4,5-tetramethylisopyrazole-1-methiodide® were observed in NMR spectrum. From these
results, the tentative structure (IIIa or III'a) was neglected and it might be considered that

the delocallized form of quaternary salt and hydroxide would be more appropriate structure
for IIla and IVa as shown in Chart 1.

; CH, CH,

ROH Dl\ _— 9l\
NH,—NH, - 2HC] L HN CI- CHN OH-
CH.CN NO, ~ 8 | NO,

CH, o .

H N ]I[a, b: R“‘CHQCHS IVa, b: R=CH2CH3

)i Va,b : R=CH;, VIIIa,b : R=CH,

N Via,b : R=(CH,),CH, IXa,b : R=(CH,),CH,

H, VIIa, b : R=CH(CH,), Xa, b : R=CH(CH,),
NO, o
" HOa,b

Chart 2

8) M.S. Bale, A.S. Simmonde, and W.F. Trager, J. Chem. Soc., 1966, 867.
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- In addition, the attempt for the synthesis of IIa was carried out to confirm the structure
of ITla and IVa. In the case of reaction of Ia with hydrazine dihydrochloride, it was proved
that ethanol for reaction solvent had served as alkylating agent. In order to avoid this
quaternization, Ia was allowed to react with hydrazine dihydrochloride in acetonitrile con-
tained enough water to make the solution homogeneous, followed by neutralization with
ammonium hydroxide, to give ITa of mp 229—230° in yield of 829, the structure of which
was confirmed by microanalysis and NMR spectrum (DMSO-d). The NMR spectrum of Ila
also showed the signal for C3- and C;-methyl proton as singlet at 8.157. Benzylideneiso-
pyrazole (11a) was readily converted to salt (IITa) by heating with hydrochloric acid in ethanol,
which was identical with an authentic sample by comparison of IR spectrum.

TaBLe I. NMR Data on 3,5-Dimethyl-4-(2-nitrobenzylidene)-
isopyrazolium Alkyl Chlorides and Hydroxides

CH,
H N R
oK
N v -
CH,
NO.
Chemical shift (r inCDCl,)
R X -
C;- and C4;-CH, vinyl-H R
CH, Cl 7.67 (6H, s) 4.00 6.63 (s, CHj)
CH, OH 7.93 (6H, s) 4.05 6.67 (s, CHy)
CH,CH, Cl 7.68 (6H, s) 3.95 6.50 (q, CH,CH,)
CH,CH, OH 7.89 (6H, s) 3.95 6.50 (q, CH,CHy)
(CH,),CH, Cl 7.67 (6H, s) 3.95 6.64 (t, CH,CH,CH,)
(CH,),CH, OH 7.90 (6H, s) 3.95 6.63 (t, CH,CH,CH,)
CH(CHjy), Cl 7.68 (6H, s) 3.80 6.38 (m, CH(CH,),)
CH(CH,;), OH 7.90 (6H, s) 3.85 6.37 (m, CHH(CH,),)

The following abbreviations are used, m=multiplet, q=quartet, s=singlet, t=triplet.

CH. CH

:  CH.CH Heating of Ia with hydrazine dihy-

H N/ CHe H N/HLCHs o chloride in methanol, 1-propanol and
Dl £ DK

N\ o N\ 2-propanol afforded the quaternary

e, CL M H, C! salts (Va, VIa and VIIa), which were

NO. P; NO, reconvertible with the hydroxides

Va,b (VIIIa, IXa and Xa) as in the case of

M Ia, b

IIIa and IVa shown in Chart 2. The
Pl ’M P Pg] 1E details of these NMR data were sum-

E merized in Table I.
CH. CH,. As shown in Chart 3, alkyl inter-
1A N /(CHQ)ZCH3 H N /CH (CH,), conversion of these quaternary salts

) |\ Pi DI took place by warming with a trace of

CHl:] Cr CHSI\CF hydrochloric acid in appropriate alco-
NO, NO, holic solvents at 40—45°.

Via, b Vila, b Analogously, same results were ob-
E=CH,CH,0H /HCI M =CH.OH /HCI tained in mefa-series starting from Ib.
P=CH,(CH,),0H/HCI Pi=(CH,;),CHOH/HCI By these considerations, it is re-

Chart 3 asonable to conclude that isopyrazole

possessing double bond at C,-position
has delocallized structure, which is the interesting five membered diaza ring system.
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Experimental®

General Procedure for the Synthesis of 3,5-Dimethyl-4-(2- or 3-nitrobenzylidene)isopyrazolium Alkyl
Chlorides A solution of o- or m-nitrobenzylideneacetylacetone (Ia, or Ib) (0.02 mole) and hydrazine
dihydrochloride (0.02 mole) in 150 ml of 909, ROH was heated at 60° for 2—3 hr.

After evaporation of the solvent under reduced pressure, the residue was recrystallized from suitable
solvent. Details of the chemical data are listed in Table II.

General Procedure for the Synthesis of 3,5-Dimethyl-4-(2- or 3-nitrobenzylidene)isopyrazolium Alkyl
Hydroxides Crude isopyrazolium alkyl chlorides dissolved in CHCI, were shaken vigorously with 109
Na,CO, solution. The CHCI, layer was separated and dried over anhyd. MgSO,. After evaporation of the

TasLe II. Quaternized Salts and Hydroxides of 3,5-Dimethyl-4-
(2- or 3-nitrobenzylidene)isopyrazole

H N,R
DK
N -
H,
NO,
Anal. (%)
Compd. R X mp (C°) Rec. Solv. Formula ——
Cc H N

Ma CH,CH, Cl 145—147 E-B C,,H,40,N;CL Caled. 57.24 5.49 14.30
Found 57.15 5.48 14.16
b CH,CH, Cl 131—133 E-B C1H,;0,N,Cl Calcd. 57.24 5.49 14.30
. Found 57.08 5.25 14.25
IVa CH,CH, OH 109—110 B-L CH ;03N Caled. 61.08 6.23 15.26
Found 60.95 6.20 15.17
IVb CH,CH, OH 100—101 L-P C,,H,,0,N; Caled. 61.08 6.23 15.26
Found 61.24 6.27 15.20
Va CH, Cl 213216 M-B C,,H,,0,N;Cl Caled. 55.82 5.04 15.02
Found 55.56 4.98 14.87
Vb CH, Cl 148—150 M-B Cy53H 1,0, N;Cl Caled. 55.82 5.04 15.02
Found 55.80 5.00 14.92
Viia CH, OH 54—55 L CysH;50,N; Caled. 59.75 5.79 16.08
Found 59.66 5.54 16.15
ViIb CH, OH 139—140 L CysH;0,N; Caled. 59.75 5.79 16.08
Found 59.66 5.80 16.10
Via (CH,),CH, Cl 141—142 B-L C,;H,;0,N,Cl Caled. 58.53 5.89 13.65
Found 58.25 5.61 13.44
Vib (CH,),CHj, Cl 105—107 B C,:H,30,N,Cl Caled. 58.53 5.89 13.65
Found 58.46 5.77 13.56
IXa (CH,),CH,4 OH 118—120 L CysH;404N; Calcd. 62.26 6.61 14.52
Found 62.24 6.59 14.47
IXb (CH,),CH, OH 80—82 P Cy5H;,04N; Calcd. 62.26 6.61 14.52
Found 62.35 6.67 14.48
VIa CH(CH,), Cl 133—136 B-L CysH,50,N,Cl Caled. 62.26 6.61 14.52
Found 62.20 6.49 14.32
VIb CH(CH,), Cl 160—162 L-P C,5H,50,N;Cl Calcd. 62.26 6.61 14.52
Found 62.06 6.30 14.25
Xa CH(CH,), OH 119—122 L CysH,O3N; Caled. 62.26 6.61 14.52
, Found 62.24 6.55 16.48
Xb CH(CH,), OH 107—108 P C,sH ,O;N, Caled. 62.26 6.61 14.52
Found 62.33 6.72 14.39

B=Dbenzene, E=ethanol, L=ligroin, M=methanol, P=petr, ether

9) All melting points were uncorrected. NMR spectra were taken with a Varian A-60 spectrometer using
TMS as an internal standard.
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solvent, the residue was submitted to column chromatography, eluted with benzene-EtOH (9:1) to give
pure products, which were recrystallized from suitable solvent listed in Table II.

3,5-Dimethyl-4-(2-nitrobenzylidene)isopyrazole (IIa) To a stirred mixture of nitrobenzylideneacetyl-
acetone (0.02 mole) (Ia) and hydrazine dihydrochloride (0.02 mole) in 150 ml of acetonitrile was added water
to get a homogeneous solution. A solution was heated at 60° under stirring for 2 hr. After evaporation
of the solvent to dryness under reduced pressure, the crystalline residue was dissolved in water. After
filtration of aqueous solution with celite, the clear filtrate was made alkaline with NH,OH. The separated
precipitate was collected by filtration and recrystallized from CHCl,—acetone to yield ITa (829,) as colotless
needles, mp 229—230°. IR o3 cm~1: 1530, 1365 (NO,). NMR 7 (DMSO-d,): 2.0—2.5 (4H, m, aromatic
proton), 3.82 (1H, s, -CH=C), 8.15 (6H, s, 2x CH;). Anal. Calcd. for C,,H,,0,N;: C, 62.87; H, 4.84; N, 18.33.
Found: C, 62.63; H, 4.65; N, 18.20.

3,5-Dimethyl-4-(3-nitrobenzylidene)isopyrazole (IIb)——TUnder the same procedure described for the
synthesis of IIa, colorless needles of IIb (859%), mp 205—206°, recrystallized from CHCl, was obtained.
IR v3%; cm~1: 1585, 1360 (NO,). NMR 7 (DMSO-dy): 1.8—2.5 (4H, m, aromatic proton), 4.15 (1H, s, ~CH=C),
7.95 (6H, s, 2 X CH,). Awal. Caled. for C,,H,;0,N;: C, 62.87; H, 4.84; N, 18.33. Found: C, 62.59; H, 4.58;
N, 18.26.

Conversion of IIa, b to Isopyrazolium Alkyl Chlorides To a stirred solution of ITa, b (0.1 g) in ROH
(10 ml) were added two drops of conc. HCl. After stirring for 30 min at 40—45°, the reaction mixture was
evaporated to dryness under reduced pressure. The resulting residue was recrystallized from suitable solvent
and each alkyl chlorides were identical with authentic samples by comparison of IR spectra.

3,4,4,5-Tetramethylisopyrazole-1-methiodide 3,4,4,5-Tetramethylisopyrazole® (0.5g) and methyl
iodide (2 g) were heated in benzene (20 ml) under reflux for 1 hr. The precipitate was collected by filtra-
tion and recrystallized from EtOH-ether to give pure sample as pale yellow needles, mp 181—182° (decomp.),

(lit.9 mp 182°). NMR 7 (CDCly): 5.82 (3H, broad s, —N—CH3) 7.05 (3H, broad s, C;-CH,), 7.65 (3H, s, Cy—
CH,), 8.35 (6H, s, C;-2 x CH,). '
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