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Pyrazolines have been oxidised with manganese dioxide in chloroform at room

temperature to give pyrazoles in good yields.

YRAZOLINES have been oxidised by several

reagents, such as lead dioxide!, mercuric oxide!

and bromine!’?, potassium permanganates:®,
chromic oxide! and silvernitrate®. In a recent
study, Gladstone and Norman® have shown that
pyrazolines can be oxidised to pyrazoles using lead
tetraacetate. Bhatnagar and George® reported the
oxidation of 1,3,5-trisubstituted-pyrazolines with
active manganese dioxide to the corresponding
pyrazoles. During the course of the present inves-
tigation, five pyrazolines were synthesised and
oxidised with active manganese dioxide in chloro-
form meduum to the corresponding pyrazoles in
good yields. Since the pyrazolines 3-/2-hydroxy-
phenyl)-5-(3,4-dimethoxyphenyl)-2-pyrazoline (1a)
and 3-(2-hydroxy-5-methylphenyl)-5-(3,4-dimethoxy-
phenyl}-2-pyrazoline (1b) have not been reported,
these were synthesised from the corresponding
chalcones by the method of Kallay et al.”.

Experimental

All m.ps. are uncorrected. Ir spectra (KBr)
were recorded on a Perkin—Elmer 137 spectrophoto-
meter. Active manganese dioxide® and chalcones?
were prepared by known methods.

General procedure for preparation of pyrazolines :
3-(2-Hydroxyphenyl)-5-( 3,4-dimethoxyphenyl )-2-pyra-
zoline (1a) : 2'-Hydroxy-3,4-dimethoxychalcone (5 g)
in ethanol (100 ml) was refluxed with hydrazine

hydrate (32.3 ml, 80%) for 3h. On cooling,
colourless needles separated from the reaction
mixture. The mother lhiquor afforded a second
crop of the needles. It was crystallised from
ethanol (5.2 g), m.p. 108-9°. Other compounds
were prepared by similar procedure.

Ir spectra of the pyrazoline 1a showed peaks
Vmar 3 320 (phenolic OH), 1620 (C=N), 1 600,
1 500, 1450, 1 420, 1 325, 1 310, 1 275, 1 250, 1 180,
1110, 1065, 1040, 1010, 940, 890, 860, 825, 800
and 750 cm~*; the pyrazoline 1b Vuax 3 440
(phenolic OH), 1610 (C=N), 1595, 1500, 1 450,
1 425,1 350, 1 270, 1 250, 1 230, 1 180, 1 140, 1 112,
1070, 1030, 960, 930, 880, 860, 830, 790 and
750 cm~1.

Oxidation of pyrazolines with active manganese
dioxide : The pyrazolines were shaken with
manganese dioxide (1:3) in chloroform at room
temperature for 2h. The residue obtained after
the removal of inorganic material and solvent was
examined on tlc. Two spots were resolved--one
of these was found to be due to the starting
substance and the other due to the oxidation
product in each case. These compounds were
separated by column chromatography. Starting
substances were confirmed by m.p., m.m.p. and
co-tlc with authentic samples of pyrazolines in each

case.

TABLE 1—ANALYTICAL AND PEYSICAL DaTA OF PYRAZOLINES (1)

Compd Compd Mp.

no °C

Ia 8-(2-Hydroxyphenyl)-5- 108-9
(8,4-dimethoxyphenyl)-2-pyrazoline

1b 3-(2-Hydroxy-5-methylphenyl)-5- 124 -5
(3,4-dimethoxyphenyl)-2-pyrazoline

1c 8-(o-Hydroxyphenyl)-5-phenyl- 89-90
pyrazoline

1d 3-(o-Hydroxyphenyl)-5- 101-9
(p-methoxyphenyl)pyrazoline

1e 8-(2-Hydroxy-5-methylphenyl)- 1184

5-(4-methoxyphenyl)pyrazoline

Yield Mol. Analysis % : Found/(Caled.)
% formula 4] H N
104 C,.H,4N,0, 68.05 6.17 9.26
(68.59) (6.08) (9.39)
875 0,4H,0N,0, 69.10 6.43 8.81
(69.28) (6.41) (8.97)
92 C,sH, N,0 75.60 5.91 11.73
(75.68) (5.88) (11.76)
95.6 0,,H,,0,N, 71.69 5.91 10.20
(71.64) (5.96) (10.44)
88.3 0,4H,(N,0, 72.31 6.30 10.00
(72.84)  (6.38) (9.92)
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TABLE 2—ANALYTICAL AND PEYSICAL DATA OF PYRAZOLES (2)

Mol., Anslysis % : Found/(Oaled.)

Compd. Compd. M p.

no. °C formula C H N

2a 8(5)-(2-Hydroxyphenyl)-5(3)- 150-1 Cy7H1eN,0, 68 59 5.60 9.41
(8,4-dimethoxyphenyl)pyrazole {68.91) (5.40) (9.45)

2b 3(5)-(2-Hydroxy-5-methylphenyl)- 184-5 C,sH,sN,0, 69 40 6,10 891
5(8)-(8,4-dimethoxyphenyl)pyrazole (69.67) (5.80) (9.03)

2c 3-(0-Hydroxyphenyl)-5- 144 C,sH,,N,0 76,21 6.00 11.20
phenylpyrazole (76.27) (5.08) (11 85)

2d 3-(o-Hydroxyphenyl)-5- 147-8 C,6H,,N,0,4 72.20 5.81 1070
( p-methoxyphenyl)pyrazole (7218) (5 26) (10 52)

2e 3-(2-Hydroxy-5-methylphenyl)- 170 C,.H,4N,;0, 72 80 6 00 1010
5-(4-methoxyphenyl)pyrazole (72.85) (5 71) (10 00)

Results and Discussion

Each pyrazolines afforded the corresponding
pyrazoles which were characterised on the basis of
m p., m.m.p., elemental analysis, ir and nmr spectral

studies.

Ir spectrum of the pyrazoles (2) showed peaks :
2¢ Ymex 3350, 3120, 1610, 1535 1505, 1490,
1 450, 1 380, 1 260, 1 240, 1 180, 1 110, 1 045, 1 030,
970, 900, 825, 760, 745, 725, 695, 685 and 600 ¢cm™* ;
2d vuex 3330, 1620, 1590, 1585 1500, 1465,
1448, 1415, 1 395, 1 270, 1 236, 1 175, 1 151, 1 090,
1050, 1020, 970, 930, 825, 790, 740, 710 and 675
cm™!; 2e vn,, 3430, 1615, 1530, 1505, 1450,
1435, 1420, 1 300, 1 275, 1 240, 1 175, 1 130, 1 105,

C——CH; R
'I} |
\N/c" R2

H
"‘.—.)

Qs .
N
R o z

N——-NH

2ta-e)

1a AR =H, R, =0CH,, R,=0CH,’ o~

1059, 1025, 975, 960, 835, 810, 770, 700 and 660
cm™L,

The proton signals in the nmr spectra of the
pyrazole 2d have becn correlated with the various
groups present in the molecule as follows:
multiplets 1n the range = 2 6—-3.66 (9H) are because
of aromatic and ethylenic protons, whereas OCH,
group gives a singlet at * 656 (3H). The nmr
spectra of the pyrazole 2e show multiplets in the
range T 2 5— 3.8 (8H) due to aromatic and ethylenic
protons ; and singlets at r 6.6 (3H) and 8.16 (3H)
are because of OCH, and CH, groups, respectively.

A probable path +for this reaction is¥shown in
Chart 1.

OH
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ib "R=0H,, B,=R,=00H,

Ic; R=R,;=Ry=H

1d, R=R, =H, R,=0CH,
le | R=CH,, R,=H, R,=0CH,
2a, R=H, R, =R,=00H,

2b | R=0H,, R,=R,=0CH,

2¢, R=R,=R, =H

2d | R=R,=H, R, =0CH,
2¢ | R=CH,, R, =H, R, =0CH,

Chart 1

JICS—4

409 .



J. INDIAN CHEM. SOC.,
References

1, K.Von. Auwers and P, HEIMKE, Justus Licbigs dnn.
Chem., 1927, 458, 186,

2, L. I, SmirE and K. L. HOWARD, J. 4m. Chem. Soc.,
1948 65, 159 (Chem. Abair,, 1919, 13, 727),

8. P.Brrauss, 0. Mowrpar and W. He17Z, Ber, Disch. Chem.
Ges., 1918, 51,1547,

4. R.P. DopwapmarH and T. 0. WBRELER, Proc. Indian
4Acad. Sci., Sect. 4, 1935, 2, 438,

410 -

VOL. LX1V, JuLY 1987

b.

. 6

W. A, F. GraDpsToNE and R. 0. 0. NORMAN, J. Chem.
Soc., C, 1966, 1536,

I. BEATNAGAR snd M. V. GEORGE, Tetrahedron, 1968,
24,1293,

F. Karray, 0. Janzzo and I Koczor, Tetrahedron,
1965, 21, 19.

E. F. Prart and T. F, McQOVERN, J. Org. Chem., 1964,
29.1540. ’

J. W. Crarxk-Lewis, L. M. JackMANN and L. R.
Wirriams,J. Chem. Soc., 1962, 8858.



