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ANEW METHOD FOR THE SYNTHESIS OF
4-AMINQO-3,5- DIMETHYLPYRAZOLES AND
RELATED COMPOUNDS

S. ROLLAS*, N. ERGENC**, B. ORAL?*,
B. KOCYIGIT KAYMAKCIOGLU*, E. OZALTIN*

SUMMARY

Previously synthesized azopyrazoles were reduced with hydrazine hydrate
without a catalyst. This reaction is an attractive alternate for the reduction of the azo
functional group to obtain a new primary amine. In this study, we used a new modified

method for the synthesis of some 4-aminopyrazole derivatives. 4-amino-3,5-
dimethylpyrazole (I), 4-amino-3,5-dimethyl-1-phenylpyrazole (EI) 4-amino-3,5-
dimethyl-1-(2-hydroxyethyl)pyrazole (IEl) and 4-amino-1,3,5-irimethylpyrazole (V)
were obtained with high yield. 4-amino-1-(2-acetyloxy)ethyl-3,5-dimethylpyrazole
(IV) and its intermediate azo compound, 4-(4-ethoxycarbonylphenylazo)-3,5-dimethyl-
1-(2-acetyloxyethyl)pyrazole (B), were synthesized as original compounds and their
structures were elucidated using UV, IR, 'H-NMR and mass spectroscopic methods.
The mentioned method is more cheaper and provides higher yield than our previous
method for the synthesis of 4-aminopyrazole derivatives.

OZET

Daha &nce tarafimizdan sentezlenen bazi azopirazoller hidrazin hidrat ile
katalizdrsiiz olarak redijklenmistir. Bu reaksiyon azo fonksiyonel gruplarmdan yeni
primer aminlerin rediiksiyon ile elde edilmesi igin ilgi gekici bir alternatiftir, Bu
calismada modifiye edilen yeni bir sentez metodu kullanilarak bazi 4-aminopirazol
tirevleri sentezlenmigtir. 4-amino-3,5-dimetilpirazol (I), 4-amino-3,5-dimetil-1-
fenilpirazol (IT} 4-amino-3,5-dimetil-1-(2-hidroksietil)pirazol (IIT), 4-amino-1-(2-
asetiloksi)etil-3,5-dimetilpirazol (IV) ve 4-amino-1,3,5-trimetilpirazol (V) yiiksek
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verimle kazamlmustrr. Bu bilesiklerden 4-amino-1-(2-asetiloksi)etil-3,5-dimetilpirazol
(IV) ve ilgili azo bilesigi olan 4-(4-etoksikarbonilfenilazo)-3,5-dimetil-1-(2-
asetiloksietil)pirazol (B) orijinal bilegiklerdir ve yapilani UV, IR, 'H-NMR ve kiitle i
spektroskopisi ile aydmlatilmstir, Bu metod 4-aminopirazol tiirevlerinin sentezi igin
daha énce kullandigimiz yéntemden daha ucuz ve yiksek verimli bir metoddur. :
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INTRODUCTION

Aromatic amines are widely used as intermediates for dyes, photographic
materials, pharmaceutical and agricultural chemicals and as antioxidants. They are
generally prepared by the reduction of aromatic nitro or azo compounds using a vast
array of reagents in sofution phase reactions [1]. Hydrazine hydrate has been extensively
used for reduction purposes in the presence of heterogeneous catalysts such as activated
zinc-coppet , Zn-C, Fe-C, Pd-C, Pt-C, Raney Ni, FeCl.6H:0-activated carbon, Fe(11l)
oxides, Fe(III}-MgO, graphite and clays. The reduction is usually conducted in refluxing
alcoholic solvents or dioxane. The reduction of azo compounds had also been performed
with hydrazine hydrate in presence of Raney Ni (2,3). In our laboratory, we have been
using hydrazine hydrate without a catalyst for the reduction of azopyrazoles in recent
years (4-10). Thus several aminopyrazoles have been obtained using this method as
shown in schemes 1 and 2.
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Scheme 1. Synthesis of 4-amino-3,5-dimethylpyrazole (I)
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In this communication, we wish to report a simple reduction of azo compounds to the
corresponding amino derivatives as depicted in schemes 1 and 2 by using lower amounts
of hydrazine hydrate without a catalyst. By this method aminopyrazoles could be
obtained with a higher yield,
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Scheme 2. Synthesis of 4-amino-1-pheny| -3,5-dimethylpyrazole (II)

RESULTS AND DISCUSSION

4-Aminopyrazoles (I-V ) were prepared by the reduction of azo compounds
which were synthesized in four steps starting from appropriate amine compounds
following the reported procedure (5,11). The synthetic pathway followed for the
preparation of the target molecules I-V is presented in scheme 3.
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Scheme 3.Synthesis pathway followed for the preparation of the target compounds -V

4-Amino-3,5-dimethylpyrazole (I) was synthesized by the reduction of 4-nitro-3,5-
dimethylpyrazole by Morgan and co-workers (12,13). However we had prepared this
amine compound reducing azo derivatives by hydrazine hydrate with higher yield
(5,11). In case of the the compounds containing ester functional group in the aromatic
ring, 4-aminobenzoic acid hydrazide was obtained instead of ethyl 4-aminobenzoate.
The C-N bond at 1- position of the pyrazole ring of compound having 2-hydroxyethyl
residue was also reduced with hydrazine hydrate beside the azo group. Thus 4-amino-
3,5-dimethylpyrazole (I) was obtained. We now report that this compound can be
obtained in higher yield employing lower amounts of hydrazine hydrate which alse
afforded selectivity for the reduction of the azo group.
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Several azo compounds were reduced by hydrazine hydrate to obtain compound I, but
this amine compound was obtained in higher yield using aniline as the starting material.
The other pyrazole amines Il and V were generally prepared by the reduction of 4-
nitro or nitrosopyrazole derivatives (15,16). The amine compound ITE was synthesized
by the reduction of the azo derivatives with Pd/C (14). In this study, these amine
compounds IL, Ifl and V were obtained by the reduction of azo derivatives with lower
amounts of hydrazine hydrate. When aniline was used as an initial material to produce
4-amino-1-(2-hydroxyethyl)-3,5-dimethylpyrazole (EH) the reduction was not succesfull.
So this reaction was carried out with the compound having an ester group and using
lower amount of hydrazine hydrate for reduction. Consequently, 4-amino-1-(2-
hydroxyethy1)-3,5-dimethylpyrazole (IIf) was obtained together with ethyl 4-amino
benzoate. 4-amino-1 ~(2-acetyloxyethyl)-3,5-dimethylpyrazole (IV) and its intermediate
azo compound (B) were synthesized for the first time in this study. For this purpose,
acetylacetone was coupled with diazonium salt of ethyl 4-aminobenzoate and then
reacted with 2-hydroxyethyl hydrazine to obtain the azo derivative. Then the azo
derivative was acetylated and reduced with hydrazine hydrate and 4-amino-1-(2-
acetyloxyethyl)-3,5-dimethylpyrazole (IV) was obtained. When 4-amino-1 -(2-
hydroxyethyl)-3,5-dimethylpyrazole (IIT) was directly treated with acetic anhydride,
the amino group was acetylated instead of the hydroxyl group. For that reason hydroxyl
group was acetylated before the reduction of azo compound with hydrazine hydrate,
The amine compounds T, 11, ITI and V are not novel but the spectral characterization
of I, IEY and V was made for the first time in this study. The UV spectra of I, ITE, IV
and V showed strong bands at 237-243 nm which corresponds to aminopyrazole, Tn
the IR spectra of I, 11}, V the NH: bands were observed in the 3163-3343 cm™ region.
The 'H-NMR . spectra of I, ITL, IV and V displayed the NH: resonance at about 2.60-
3.30 ppm. Pyrazole methyl protons were detected at 2.10 ppm as a singlet for compound
L The same protons were observed as two different singlets at 2.15 and 2.27 ppm (for
5-methyl and 3-methyl) for compound IE. 5-methyl and 3-methyl protons of compound
IV resonated at 2.34 and 2.46 ppm . In addition the methyl protons of the acetyloxy
group were observed as a singlet at 1.89 ppm and methylene protons were dedected
ag triplets at 4.15 and 4.30 ppm. In addition compound IV showed the molecular ion
peak as (M+1)" at m/z 198 in the electron spray ionization (ES) mass spectrum. The
eleciron impact (EI) mass spectrum of V showed the molecular ion peak as (M-I)"
at m/z 124 which confirmed its molecular weight. Some important fragments are shown
in scheme 4.
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Scheme 4. Synthesis pathway followed for the preparation of the target compounds -V

Tn conclusion we achieved a simple reduction of azo compounds to the corresponding
amino derivatives by using hydrazine hydrate without a catalyst.

EXPERIMENTAL

All chemicals were purchased from Aldrich, Fluka and Merck in this study. UV spectra
were recorded on a Beckman DU 530 spectrophotometer. The IR specira were recorded
on Perkin Elmer X 98 as KBr discs (vem”). "H-NMR spectra (DMSO-ds) were run
on Bruker AVANCE -DPX 400 (400M11z) instrument with TMS as internal standard
(chemical shifts in 8, ppm and coupling constants J in Hz).
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Mass spectra were recorded on Fisons Instruments VG Platform I mass spectrometer
(70 eV) with Electron Impact method and Agilent 1100 MSD spectrometer in the
electrospray mode in The Turkish Scientific and Technical Research Council (TUBITAK)
laboratory.

General procedure for the synthesis of 4-aminopyrazoles: 4-aminopyrazoles were
prepared by the reduction of azo compounds which were synthesized in four steps
starting from appropriate amine compounds as mentioned in synthesis methods below.
The aryldiazonium salts of amines were coupled with acetylacetone in the
presence of sodium acetate. The precipitated hydrazone was recrystallized from
ethanol. A solution of hydrazone in glaciel acetic acid was refluxed with substituted
hydrazine / hydrazine hydrate for 5 hours. The product was filtered and
recrystallized from ethanol (5,11). A solution of the azo compound (3.2 mmol) in
ethanol was reduced with hydrazine hydrate (0.5 mi) at 50°C. The mixture
was diluated with distilled water and exiracted with diethyl ether. Resulting
extract was evaporated and recrystallized from ethanol,

Acetylation of 4-(4-ethoxycarbonyiphenylazo)-3,5- dimethyl-1-(2
hydroxyethyl)pyrazole:
4-(4-Ethoxycarbonylphenylazo)-3,5-dimethyl-1-(2-hydroxyethyl)pyrazole (A) was
obtained according to the general synthesis method. 2.5 mmol A was refluxed with
5 ml acetic anhydride for 45 min. The precipitate formed was filtered and recrystallized
from ethanot,

4-Amino-3,5-dimethylpyrazole (I): 80% Yield, mp 209 °C (lit. mp 203-205 °C (12);
UV hmax nm(log ¢) 237 (5.51), IR(KBr) 3347, 3163 (N-II); 2882 (C-H) cm™ . 'H-
NMR, & ppm: 2.10 (s, 6H, pyrazole 3,5-dimethyl); 3.30 (s, 2H, NH.); 11.40 (s, 1H,
pyrazole NH).

4-Amino-3, 5-dimethyl- I-phenyipyrazole (IT): 27% Yield, mp 67 °C (lit. mp 62 °C) (5).

4-Amino-3,5-dimethyl-1-(2-hydroxyethyl)pyrazole (HIE): 78% Yield, mp 102 °C (lit.
mp 99-101 °C [14}; UV Amax nm(log &) 242 (4.25), IR(KBr) 3284 (O-H and N-H);
2882 (C-H), 1393 (O-II), 1052 (C-0) cm”, "H-NMR, & ppm: 2.15 (s, 3H, pyrazole 5-
methyl); 2.27 (s, 3H, pyrazole 3-methyl), 2.60 (s, 2H, NH-); 3.85 (t, 2H, CH:CH:QH);
4.00-4.20 (m, 3H, CH.CH.OH and CH.CH:OH).

4-(4-ethoxycarbonylphenylazo)-3, 5-dimethyl-1-(2-acetyloxyethyl)pyrazole (B): 60%
Yield, mp 89°C; UV Amax nm 237; IR(KBr) 1710, 1740 (C=0); 1420, 1550 (C=C)
e, 'TH-NMR, & ppm: 1.27 (t, 3H, -CH:CH:0-); 1.90 (s, 3H, -OCOCH,); 2.35 (s, 3H,
pyrazole 3-methyl); 2.46 (s, 3H, pyrazole 5-methyl); 4.15 (t, 2H, -N-CH,CH:z-); 4.26
(g, 24, -CH:CH:Q); 4.30 (t, 2H, -CH:CH-0-); 7.65 (d, 2H, J=8.58, ortho pretons to
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azo); 7.98 (d, 2H, J=8.62, meta protons to azo). Mass (EI) m/z; 360.67(M"), 358(100%),
209, 139, 87, 65, 43,

4-Amino-1-(2-acetyloxy)ethyl-3, 5-dimethylpyrazole (IV): 30% Yield, mp 60°C. UV
Amax nm(log £) 243(4.56), "H-NMR, & ppm: 1.89 (s, 3H, -OCOCHS,), 2.34(s, 3H,
pyrazole S-methyl); 2.46 (s, 3H, pyrazole 3-methy!), 2.60 (s, 2H, NHa); 3.90 (t, 2H,
CH.CH:O-); 4.01(t, 2H, CH:CH.0-), Mass (ES) m/z; 198 (M'+1), 156 (100%), 139,
121, 112, 109, 96, 87.

4-Amino-1,3,5-trimethylpyrazole (V). 66% Yield, mp 98 °C (lit. mp 100-101 °C [14];
UV Amax nm(log £) 240 (4.28), IR(KBr) 3345, 3209 (N-H); 2941 (C-H) cm’. 'H-
NMR, § ppm: 1.92 (s, 3H, pyrazole 5-methyl); 2.00 (s, 3H, pyrazole 3-methyl), 3.10
(s, 2H, NH:). Mass (EI) m/z: 124(M'-1), 109, 84, 66, 56, 55, 43(100%), 39.
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