SYNTHESIS AND TRANFORMATIONS OF TRINITROETHYL
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Trinitroethyl esters of pyrazolinecarboxylic acids were synthesized by the reaction of tri-
nitroethyl esters of unsaturated carboxylic acids with diazomethane. The reaction is ster-
eospecific. The trinitroethyl esters of pyrazolecarboxylic acids and N-acyl derivatives of
pyrazolines were isolated during a study of the chemical properties of the compounds ob-
tained.

Depending on the structures of the reagents, the reaction of diazoalkanes with unsaturated compounds
leads to pyrazolines, pyrazoles, cyclopropanes [2, 3], or 3-nitroisoxazoline N-oxides [4]. It seemed of in-
terest to study the behavior of trinitroethyl esters of unsaturated acids in the reaction with diazomethane.
These compounds have not previously been investigated in this reaction. The behavior of diazomethane in
the reaction with gem-dinitroalkenes is distinguished by its great peculiarity [4].

Trinitroethyl esters of acrylic, methacrylic, cinnamic, fumaric, mesaconic, citraconic, and itaconic
acids were selected for the study. In all cases, the addition of diazomethane to the activated double bond
proceeded according to the Auwers rule [5] with the formation of the trinitroethyl esters of the corre-
sponding pyrazoline-carboxylic acids [6] (Table 1).
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In the case of the trinitroethyl esters of citraconic and mesaconic acids, retention of configuration
of the starting stereoisomers (I and II) was observed in the reaction products.

Intense absorption bands at ~ 1600 and ~ 1300 cm™!, which are characteristic for the trinitromethyl
group, and absorption bands of an ester carbonyl group (1730-1778 cm™)) are present in the IR spectra of
the compounds obtained. A band at ~ 1550 cm™!, which is characteristic for the N=N bond of Alpyrazo-
lines [7-9], is observed in the spectra (Fig. 1) of I-IV, which have substituents in the 3-position. Com-
pounds V-VII have bands at ~ 3350 (the N—H bond of A2-pyrazoline) and at ~ 1550 cm™1. The latter band is
sometimes assigned to the valence vibrations of the C=N bond of A2-pyrazoline [10-13]. However, the
possibility of the presence of a tautomeric equilibrium between the Al and A% forms of the pyrazolines [2,
14] does not exclude the possibility that this band is affiliated with the valence vibrations of the N=N bond
of Al-pyrazoline.

High yields of N-acyl derivatives (VIII-XI) are obtained in the reaction of A2-pyrazolines with acetyl
¥sY,y-trinitrobutyryl chlorides. The IR spectra of VIII-XI contain a band characteristic for the N—~H group,
and a carbonyl absorption band appears at 1670-1687 cm™1).
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* Communication VIII of the series"Reactions of Aliphatic Diazo Compounds.” See [1] for communication VII.
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Fig. 1. IR spectra (films from acetone); 1) trinitroethyl ester
of pyrazoline-3-carboxylic acid (V); 2) trinitroethyl ester of
3-methyl-Al-pyrazoline-3-carboxylic acid (I).

The trinitroethyl esters of the corresponding pyrazoclecarboxylic acids XII-XIV) (Table 2) were ob-
tained by the oxidation of the pyrazolines with bromine. The absorption band of the N—H group in the IR
spectra of the pyrazoles is shifted to ~3150 cm™L.
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The trinitroethyl ester of 3-methyl-Al-pyrazoline-3-carboxylic acid (I) is oxidized by bromine to give the
pyrazolenine derivative (XVI).
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An N-acylated product (XV) was isolated in good yield when XII was refluxed in acetyl chloride.
Compound XV was also prepared by alternative synthesis — by oxidation of VIII with bromine.
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EXPERIMENTAL

Trinitroethyl Esters of Pyrazoline Carboxylic Acids (I-VII). An ether solution of diazomethane
was added dropwise at 0~10° Cwith stirring to a solution of 0.02 mole of the trinitroethyl ester of the un-
saturated acid [15, 16] in 120~140 ml of ether until a light-yellow coloration appeared. The mixture was
allowed to stand for 1 hour, and the solvent and excess diazomethane were removed by distillation. The
residue was air dried. Compounds IV, V, and VI were recrystallized from chloroform, while I-ITI and VI
were recrystallized from carbon tetrachloride. The reaction of diazomethane with the trinitroethyl ester
of fumaric acid was carried out in acetone.

Trinitroethyl Esters of Pyrazolecarboxylic Acids (XII-XIV). A solutionof0.01 molebrominein5 ml of
dichloroethane was added dropwise with stirring to a solution of 0.01 mole of the trinitroethyl ester of the
pyrazolinecarboxylic acid in 10-15 ml of dichloroethane. The resulting precipitate was centrifuged, washed
with cold dichloroethane, and recrystallized from chloroform (XII and XIV) or carbon tetrachloride (XII).
Compounds XII, XIIT, and XIV were obtained at 20°, 35-40°, and 40-45° for reaction times of 0.5, 1, and 2 h,
respectively.

Pyrazolenine XVI was similarly obtained in 88% yield at 20-25° and had mp 110-111° {from carbon
tetrachloride). Found: C 27.3; H 2.3; N 28.9%. C;H;N;O;. Calculated: C 27.2; H 2.3; N 29.1%.
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Acylation of Trinitroethyl Esters of A’-Pyrazolinecarboxylic Acids (VIII-XI). A) The trinitroethyl
esters of A’~pyrazolinecarboxylic acids (V and VI) were added with stirring to a 10-fold excess of acetyl
chloride. At the end of the reaction, the excess acetyl chloride was removed by distillation, and the resi-
due was dried. Compounds VIII and X were obtained at 20 and 35-40° for reaction times of 0.5 and 2 h, re-
spectively, and were recrystallized from ethanol and carbon tetrachloride, respectively.

B) Equimolecular amounts of V and VI were stirred with freshly distilled trinitrobutyryl chloride in
benzene. At the end of the reaction (35-40° and 40-45° for reaction times of 0.5 and 3 h, respectively), the
benzene was removed by distillation, and the residue was dried over calcium chloride. Compounds IX and
X1 were recrystallized from chloroform.

Trinitroethyl 1-Acetylpyrazole~3-carboxylate (XV). A mixture of 4 g (0.015 mole) of XII and 15 ml
of acetyl chloride was refluxed for 8 h. The acetyl chloride was removed, and the residue was recrystal-
lized from petroleum ether to give XV. Compound XV was also obtained by oxidation of VIII with bromine
via the method described above. The product of the latter reaction did not depress the melting point of a
sample obtained by the former method.
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