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The reactivity of the enamino compounds 4-amino-3-phenylamino(thio)carbonyl-3-penten-2-one 1 and 2
and ethyl 3-amino-2-phenylamino(thio)carbonyl-2-butyrate 7 and 8 was studied using the reaction with
hydrazine hydrate and hydrazine hydrochloride to evaluate the 1,3 electrophilic center of the compounds
by the formation of the pyrazole rings. The pyrazoles 3, 4, 5, 9, 11 and 13 were obtained depending on the

reaction conditions employed.
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B-Amino o,B-unsaturated ketones and esters are
important building blocks for the construction of a vari-
ety of heterocyclic compounds [1-4] as well as useful
precursors for liquid crystals {5]. We have recently
reported the selective synthesis of a-acylated B-enamino
compounds using suitable methodologies with montmo-
rillonite as solid support [6]. In order to study the reactiv-
ity of electrophilic centers the -enamino o-phenyl-
amino(thio)carbonyl compounds, we wish now to report
the reaction of these compounds with hydrazine to afford
pyrazoles. The usual preparation of pyrazoles involves
the direct reaction of B-dicarbonyl compounds with
hydrazine [7]. The acylation of B-dicarbonylic can lead
to a mixture of C and O-products [8]. The relative
amount of C- to O-acylation depends on the various fac-
tors such as the polarity of the solvent whereas, with
K-10, the acylation of B-enamino compounds with
phenyl isocyanate and isothiocyanate without solvent
gave C-acylated products selectively in good yield [6]
making this a versatile system for the synthesis of substi-
tuted pyrazoles. The reaction of 4-amino-3-phenyl-
aminocarbonyl-3-penten-2-one 1 with hydrazine was car-
ried out under reflux in ethanol for 5 hours (1 hour when
hydrazine hydrochloride was employed) to give 3,5-di-
methyl-4-phenylaminocarbonyl)-1H-pyrazole 3 in good
yield. However when 4-amino-3-phenylaminothiocar-
bonyl-3-penten-2-one 2 was treated with hydrazine in
ethanol at room temperature for 2 hours, a mixture of 4
and 5 was isolated in a ratio of 6:1, respectively; indicat-
ing that after the attack of hydrazine to C-p the cleavage
takes place in a ratio larger than that of the cyclization,
while with hydrazine hydrochloride the pyrazole § was
obtained together with a small amount of 6 (See Scheme
I), which could be readily separated by chromatography
to give 5 (81%) and 6 (7%). The compound 6 was
obtained from the cleavage of 2 after the attack of
hydrazine to C4. This was confirmed when 2 was treated
with p-toluenesulfonic acid for 24 hours, followed by
neutralization with aqueous sodium bicarbonate afforded
6 quantitatively. The formation of 4 was unexpected; it
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can be considered to proceed by the initial formation of 6,
followed by cyclization. To prove the proposed interme-
diate, the compound 6 was reacted with hydrazine to give
4 in 94% yield. The structures of 4, 5 and 6 were con-
firmed on the basis of their spectral data and microanaly-
ses (see Table). Under similar conditions, the reaction of
ethyl 3-amino-2-phenylaminocarbonyl-2-butyrate 7 with
hydrazine afforded the expected pyrazolone 9. When 7
was reacted with hydrazine hydrochloride, a mixture of 9
and B-dicarbonylic compound 10 was obtained, which
could be separated to give 9 in 70% and 10 in 10%. The
reaction of ethyl 3-amino-2-phenylaminothiocarbonyl-
2-butyrate 8 with hydrazine hydrochloride gave a 1:2
mixture, respectively, of B-thioxo ester 12 and pyrazole
13, (Scheme II). When hydrazine hydrate was employed,
the only product isolated was the pyrazolone 11. This
reaction involves initial cleavage of 8 with subsequent
nucleophilic attack of hydrazine, followed by loss of
hydrogen sulfide (detected by qualitative test with lead
acetate), to give 11. The reactivity of 1 and 7 with
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Table 1
Selected Physical and Spectral [a] Data of compounds 3-6 and 9-13

No. Yield [b] Mp [c] Molecular Analysis (%) TH-NMR 13C-NMR
(%) °C Formula Calcd./Found 8, J (Hz) 8
C H N
3 95 234 C,,H;3N50 66.96 6.09 19.52  2.31 (s, 6H, CHj3), 6.92-7.69 (m, SH 11.7, 114.0 (C-4), 119.8 123.2,
215.25 66.51 6.06 19.58 arom), 9.39 (br s, 1H, NH) 128.6, 139.5, 143.6 (C-3,5), 163.4
4 40 117-119 CioH11N3 69.34 6.40 24.26  2.16 (s, 3H, CHy), 5.59 (s, 1H, CH), 10.7, 93.0 (C-4), 114.5, 117.6,
173.22 69.21 629 24.12 6.56-7.35 (m, SH arom), 8.16 (br 128.6, 138.7, 144.2 (C-3), 151.2
s, 1H, NH), 11.59 (brs, 1H, NH) (C-5)
5 8i[d] 160-162 Cy2H;3N3S 62.31 5.66 18.17  2.28 (s, 6H, CH3), 7.18-7.81 (m, SH 14.7, 122.1 (C-4), 123.3, 125.5,
231.31 6242 571 1798  arom), 11.0 (br, 1H, NH) 128.3, 139.9, 142.0 (C-3,5), 191.6
6 7 60-62 CoH1 NSO 62.15 574 725 1.97 (s, 3H, CHy), 2.23 (s, 3H, CHy), 29.5 (C-4), 61.5 (C-2), 122.8,
193.26 6227 573 732 4.02(s, 2H, CHy), 7.22-7.90 (m, SH 124.4, 126.0, 128.4, 189.6 (C-1),
arom), 11.06 (br s, 1H, NH) 201.8 (C-3)
9 72 197-199 C;1HgN;0, 61.39 4.22 19.53  2.42 (s, 3H, CHj), 6.91-7.67 (m, SH 11.9,97.5 (C-4), 119.2, 122.9,
215.21 61.54 438 19.32  arom), 10.11 (br s, 1H, NH) 128.9,139.1, 146.8 (C-5), 165.0
(C-3), 166.0
10 10 oil C;;H{3NO; 63.74 632 676 1.31(, 3H,J=17.1, CHy), 3.46 (s,2H, 13.9 (C-5), 43.6 (C-2), 60.6 (C-4),
207.23 6349 628 6.62 CH,), 4.25(q,2H,J =71, CHy), 7.09- 119.2, 123.5, 128.7, 138.8,
7.59 (m, 5H arom), 9.21 (br s, 1H, NH) 164.0 (C-1), 167.6 (C-3)
11 60 271-273 CyoHgN;O 61.69 5.18 23.99 3.42 (s, 2H, CH,), 7.15-7.51 (m, SH 37.1(C-4), 117.0, 120.6, 128.8,
175.19 61.32 5.20 23.89  arom), 9.16 (br s, IH, NHPh), 10.37 140.8 152.6 (C-3), 171.0 (C-5)
(br s, 1H, NH)
2 32 ol C;HsNSO,  59.17 587 627 119 (t, 3H,J =72, CHy), 3.85 (s, 2H 13.4 (C-5), 52.2 (C-4), 60.1 (C-2),
223.29 59.44 586 630 CHp),4.12(q,2H,J=72,CHy), 122.3, 125.6, 128.0, 138.8,
7.14-7.67 (m, 5H arom), 10.75 (brs, 164.8 (C-3), 192.8 (C-1)
1H, NHPh)
13 55 164-166 Cy3H N30, 63.64 6.17 17.13  1.30(t, 3H,J=7.12,CH3), 2.39 (s,3H,  11.5, 14.2,59.4, 95.9 (C-9),
245.28 63.39 6.18 1691 CH,), 4.24 (g, 2H,J =7.12, CH,), 6.81- 116.3,119.7, 128.8, 141.5,

7.59 (m, 5H arom), 8.13 (brs, 1H,
NHPh), 12.42 (br s, 1H, NH)

142.7 (C-3), 142.7 (C-5), 164.8

fa] The nmr spectra were recorded on a Bruker AC 80 (H at 80 MHz and !3C at 20 MHz) in DMSO-d¢/TMS. [b] Yields given for pure isolated
products. [c] Melting points were determined with a Microquimica APF-301 apparatus and are uncorrected. [d] Yield obtained of reaction with

hydrazine hydrochloride.
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hydrazine hydrate is comparable to that B-dicarbonyl com-
pounds [9] and enol ethers [10] which are known to be
susceptible to attack by hydrazine to give pyrazoles deriv-
atives. When the oa-acyl group is replaced by a a-thioacyl

group, the enamino esters 7 and 8 showed different reac-
tivity. For the compound 7 (Y = O), the reaction with
hydrazine involves initial nucleophilic attack at the C-f
site, followed by cyclization to give the pyrazolone 9. For
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the compound 8 (Y = §), occurs the attack at the C-J} site
and cleavage to afford cyclic compound 11. The pyra-
zoles obtained from cyclization of the a-acylated enam-
ino compounds with hydrazine (hydrate or hydrochlo-
ride) depend on the reaction media employed as well as
the a-substituent, carbonyl or thiocarbonyl group.

EXPERIMENTAL

Melting points were determined using a Microquimica
APF-301 apparatus and are uncorrected. The nmr spectra were
recorded on a Bruker AC-80 spectrometer. (!H at 80 MHz with
TMS as internal standard and 13C at 20 MHz). Elemental analy-
ses were carried out on a Vario CHN elemental analyser.
o-Acylated P-amino ketones and esters 1 and 2 were prepared
according to the known procedure [6].

3,5-Dimethyl-4-phenylaminocarbonyl-1H-pyrazole 3 and
4-Phenylaminocarbonyl-5-methylpyrazol-3-one 9.

General Procedure.

Hydrazine hydrochloride for 1 or hydrazine hydrate (80%) for
7 (1.5 mmoles) was added dropwise to a stirred solution of the
o-acylated PB-enamino ketone 1 or oi-acylated B-enamino ester 7
(1 mmole) in ethanol (2 ml). The mixture was stirred and heated
under reflux for 1 hour (17 hours for 7). The solvent was evapo-
rated in a rotary evaporator under vacuum, the crystals were
washed with water, separated by filtration and dried in vacuo to
give 3 (95%) or 9 (72%) from 1 or 7, respectively. Adding
hydrazine hydrochloride to 7 and refluxing for 2 hours, gave a
mixture of 9 and 10. These were purified by column chromatogra-
phy on silica gel (Aldrich, 230-400 mesh) using dichloromethane/
methanol as eluent (98:2) resulting 9 in 68% and 10 in 10%.

3,5-Dimethyl-4-(N-phenylaminothiocarbonyl)-1H-pyrazole §
and 4-Ethoxycarbonyl-5(3)-methyl-3(5)-phenylaminocarbonyl-
1H-pyrazole 13.

Hydrazine hydrochloride (1.5 mmoles) was added dropwise
to a stirred solution of the a-acylated B-enamino compounds 2
or 8 (1 mmole) in ethanol (2 ml). The mixture was stirred and
refluxed for 2 hours then neutralized with sodium bicarbonate.
The product was extracted with ethyl acetate (3 x 10 ml). The
solution was dried over magnesium sulfate, filtered and the sol-
vent was removed in vacuo to yield the crude products. The
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products were purified by column chromatography on silica gel
(Aldrich, 230-400 mesh) using dichloromethane/methanol as
eluent, resulting 5 (81%), 6 (7%), 13 (55%) and 12 (32%).

Under the same conditions employing hydrazine hydrate
(80%), 5 was isolated in 6% and 5-methyl-3-(N-phenylamino)-
1H-pyrazole, 4, in 40%.

1,4-Dihydro-3-(N-phenylamino)pyrazol-5-one 11.

Hydrazine hydrate (80%) (1.5 mmoles) was added dropwise
to a stirred solution of the ethyl 3-amino-2-phenylaminothio-
carbonyl-2-butyrate, 8, (1 mmole) in ethanol (2 ml). The mix-
ture was stirred at room temperature for 2 hours after which the
solvent was evaporated by rotary evaporation. The crude prod-
uct was washed with water, separated by filtration and dried ir
vacuo to give 11 (60%).

Acknowledgments.

The authors thank the financial support from Conselho Nacional
de Desenvolvimento Cientifico e Tecnolégico (CNPq), Fundagéo
de Amparo a Pesquisa do Estado do Rio Grande do Sul
(FAPERGS), Coordenagdo de Aperfeicoamento de Pessoal de
Nivel Superior (CAPES), and the fellowship from CAPES (L.J.M.)

REFERENCES AND NOTES

*  Author to whom correspondence should be addressed.

[1] L. Golic, C. Stropnik, B. Stanovinik and M. Ti%ler,
Heterocycles, 25, 347 (1987).

[2] A. Alberola, C. Andrés, A. G. Ortega and R. Pedrosa,
J. Heterocyclic Chem., 21,1575 (1984).

[3] A. Alberola, C. Andrés, A. G. Ortega, R. Pedrosa and M.
Vicente, An. Quim., 55 (1987).

[4] A. Magquestiau, J-J. V. Eynde and M. Monclus, Bull. Soc.
Chim. Belg., 94, 641 (1986).

[S] C. Cativiela, J. L. Serrano and M. M. Zurbano, J. Org.
Chem., 60, 3074 (1995).

{6} M. E. F. Braibante, H. S. Braibante, L. Missio, A.
Andricopulo, Synthesis, 898 (1994).

{71 J. Elguero, Comprehensive Heterocyclic Chemistry, Vol §,
K. T. Potts, ed, Pergamon Press, New York, NY, 1984, p 274.

[8] R. Gelin, S. Gelin and A. Galliaund, Bull. Soc. Chem.
France, 3416 (1973).

[9] M.J. Nye and W. P. Tang, Tetrahedron, 28, 455 (1972).

[10] M. E. F. Braibante, G. Clar and M. A. P. Martins,

J. Heterocyclic Chem., 30, 1159 (1993).



