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Frve-membered heterocyclic compounds are stable aromane
compounds and have been used commercially as phamma-
ceuticals. pesticides. and dvestuffs. These compounds are
also important constituents that often exast i biologically
active natural products and synthetic compounds of
medicmal 1nterest.’- Conversion of 1.3.5-msubstituted
pyrazolnes with sensitive functional groups to theiwr corre-
sponcing pyvrazoles derivatives 1s a tnicky step. Although a
vartety of reagents such as Pd/C/acetic acid.’ acid cobalt
soap of fatty acids.” lead tetraacetate.” mercury oxide’
manganese dioxide.” potassium permangenate.® silver nitrate.”
1odobenzene diacetate.' zirconmm mirate’’ are capable of
affecting the pyvrazolnes oxidation. this transformation
remams capricious because these compounds are very
sensitive to the oxidizing agents and reaction conditions.
Moreover. most of the reported reagents produce some by-
products. which either destroy. or are difficult to remove
from the sensitive pyrazoles.” Another major drawback to
the older procedures 1s their use of reagents which are erther
highly toxic or produce serious disposal problems (or both).

Our goal. n undertaking this line of work. was three-fold:
a) to overcome the limitations and drawbacks of the reported
methods such as tedious work-up. acidic media.* and safety
problems (presence of toxic transition metal cations such as
Co(Il).* Pb(IV).” HgD).* Mn(IV and VID).”® Ag(D)? Zr(IV)"
withn molecular structure of the reagents): (b) solvent-free
orgamc synthesis seems to be a highly useful techmque.
espectally for industry and 1t has many advantages: reduced
pollution, low costs. and simplicity n process and handling
(these factors are espectally important m mdustry).=™ (c)
moreover. to develop a high-vielding synthesis of pyrazoles
by using a novel commercially available reagent. Therefore.
we were mierested to find a heterogeneous system for
pyrazolme oxidation. In continuation of our studies n this
regard.! we have found that DBH a cheap commercially
available reagent. which recently used as an excellent
reagent for analytical purposes.™™ has found hitle
application n organic chemistry.-'-" Therefore. we wish to
report a simple. cheap and convenient method for the
effective conversion of 1.3.3-trisubstituted pyrazolines (1) to
their corresponding pyrazoles (2) by using DBH both under
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Substrate Product R! R? R’
la 2a Ph 2-Naphthyl 2-CH:CcH,

1b 2b Ph 2-Naphthyl Ph

1c 2c FPh Ph Ph
1d 2d Fh 4-CH:CsH, 3-CH:C¢Ha
le 2e Fh 3-CHsCsHa 2-CIC¢Ha
1f 2 Fh 4-CH:OC¢H, 3-CH:C¢Ha
1g 2g Fh 4-CH:OC¢H, 2-CH:CeH,

1h 2h Fh 4-CH:OCcH, Ph
li 2i Fh 4-CH:OC¢H, 4-CICeHs
1j 2j Fh 3-CHsCsHa 4-CICeH4
1k 2k Ph 2-Naphthyl 3-CH:CeHa
1l 21 Ph 2-Naphthyl 4-CICsHs
1m 2m Ph 2-Naphthyl 2-CICeH.

in 2n Fh 3-CH:C¢Hs  4-(CH31NCsH,
lo 20 Fh 2-CH:CsHs  4-(CH::NCsH,

1p 2p Fh 4-CH:OCcH, 2-CIC¢Ha
1q 2q COCH: 2-Naphthyl 2-CH:CcH,
1r 2r COCH: 2-Naphthyl 3-CH:CeHa
Is 2s COCH: 3-CH:CsHa 2-CIC¢Ha
1t 2t COCH: 2-CH:CsHa 2-CIC¢Ha

1u 2u CH:CH:- Ph Ph

heterogeneous and also solvent free-conditions (Scheme 1).

Different kinds of 1.3.5-trisubstituted pyrazolines were
subjected to oxidation reaction in the presence of DBH in
CCly (Scheme 1) or solvent-free conditions. The oxidation
reactions were performed under mild conditions at room
temperature with good vields. The 1.3.3-tnsubstituted
pyrazoles (2) can be obtained by sumple filtration and
evaporation of the solvent->*" The results and reaction
conditions are given in the Table. N-Bromosuccinimide was
also used as oxidizing agent under same condition (Entnies 2
and 4).
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Table 1. Oxidation of 1,3,5-trisubstituted pvrazolines (1) to their
correspondig  pvrazeles (2) with 1.3-Dibromo-3,3-dimethy lhy-
dantoin (DBH) or M-bromosuccinmude (NBS) both in carbon tetra-
chloride (I) and solvent-free conditions (II) at room temperature

Entry Sub- Prod- Reagent/Substrate’ Time (h)  Yield® (%)
T strate wer T I a1

| la 2a | 23 0.3(D) 94 (83)

2 la 2a 125 49 0.3y 807 (72

3 1b 2b | 223 0.3(1.25) 98(%0)

4 1b 2b 125 49 0.37(1.255 837 (737

5 Ic 2c l 225 0.5(1.25) 90(83)

6 1d 2d 1.5 373 0.5(1.5) 93(87)

7 le 2e 225 33 0.3(0.75)  98(%0)

8 If 2f 1.73 3 05(D 95 (90)

9 lg 2g 175 35 05D 90 (85)
10 1h 2h 2 35 0.3(D) 70(63)
11 Li 2i 1.25 373 0.5(1.5) 81(76)
12 1j 2j 225 4 0.75(1.5)  96(%2)
13 1k 2k 225 373 0.75(1.23) 98(%D)
14 1l 2] 25 373 05(1.25) 92(87)
13 Im 2m 225 33 0.53(D 83 (74)
le In 2n 2 325 0.3(0.75) 88(76)
17 lo 20 2 3 0.3(0.75) 92(8%)
18 1p 2p 2 35 0.3(D) 90 (82)
19 1q 2q 35 14 1(2.25%) 94 (86)
20 Ir 2r 35 15 0.75(3) 92 (89
21 Is 2s 4.23 18 1.75(4.5)  90(72)
22 1t 2t 4 15 1.75(2.5)  93(80Y
23 lu 2u | 2 0.15(0.3) 908D

“All of the 15olated products are known compounds and their spectra and
physical data have been reported in the literature.*! ®Molar ratio of 1.3-
Dibromo-3.3-dimethylhvdntoin (DBH) in CCly (I) mmol and under
solvent free conditions (II) mmol. ‘Isolated vields. “N-Bromosueeini-
nude (NBS) was used as oxidizing agent. ‘These reactions were oceurred
at 80 °C under solvent free conditions.

In conclusion. practical and efficient oxidations of 1.3.3-
trisubstituted pyvrazolines have been achieved by the new
methodology described. Thus this reagent could be used for
the oxidation of a wide variety of pvrazolines derivatives
under safe condition.
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. Chemicals were purchased from Fluka, Merck. Riedel-dehaen AG

and Aldrich chemical companies. Yields refer to isolated pure
praducts. The oxidation products were characterized by
comparison of their spectral (IR. and "TH-NMR.) and physical data
with the authentic samples.*"? All 1.3.5-trisubstituted pyrazolines
were svnthesized according to our previously reported procedure.!

. General procedure for oxidation of pyrazoline in solution: A

suspension of DBH (The molar ratio of DBH to the substrate 1
were given in the Table), pyrazoline 1 (2 mmol) and CCly (10 mL)
was stirred vigorously magnetically at room temperature. The
progress of the reaction was followed by TLC. Reactions were
completed after 0.3-4.5 hrs (Table). After the reaction was
completed. K-CO; (1 g) added to the reaction mixture, and the
resulting mixture was stirred vigorously magnetically for 0.5 h.
Then sohd matenals were removed by filtration and washing with
CCls (10 mL). The solvent was evaporated and the pyvrazoles (2)
were obtained (Table). If tfwrther purification is needed. flash
chromatography on silica gel [eluent: s-hexane : acetone (10 : 1))
to give hughly pure 2.

. Oxidation of pyrazoline (1¢) to pyrazole (2¢) with DBH under

solventfree condition. A typical procedure. A mixture of
compound l¢ (396 g. 2.0 mmol) and DBH (1.429 g. 5 mmol) was
shaken at room temperature for 1.25 hour. After the reaction was
completed. K:COs (1 2) was added to the reaction mixture. and
shaken for 0.5 h. Dichloromethane (20 mL) was added to the
resulting mixture then filtered. Dichloromethane was removed.
The vield was 0.491 g (83%) of ervstalline vellow solid (2¢). mp
135-138 °C [Lit"! mp 139-140 °C].



