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Abstract
3,5-Dialkyl-4-hydoxybenzylhydrazine(1pacted with hexafluoacetylacetone, and trifluoacetylacetone yielding the
pyrazoles (2) bearing triflu@methyl and/or methyl substituents in positions 3 and 5. The same hydrazine derivatives (1)
afforded the pyrazol-5-ones (3) with trifliaacetoacetic acid ethyl estdihe synthesized compounds have beeesed

against Poryzae & H. oyze.
Keywods: fluorination, pyrazole, pyrazolone, trifluoromethyl-1,3-diketones.

Introduction
Fluorine is the most electronegative element and the vavaas radius of fluorine is close to that of
hydrogen, hence the introduction of a fluorine-containing group intogamiarmolecule brings about
some remarkable changes in its physical and chemical propeMiasy new fluorinated materials
which take advantage of these useful changes, e.g. , drugs and agrochemicals, have beéraddsigned
synthesizedl Continuing our studies directed toward the synthesis of new fluorine-contaigangar
compounds in the present paper the reactions of hindered phenol containing hydrazines with
hexafluoroacetylacetone, trifluoroacetylacetone and trifluoroacetoacetic acid ethyl ester are reported.

*Department OR\pplied Chemistry [U.N.S.,Inst.,of Engg. Bech.]V.B.S. Purvanchal University Jaunpur (DlRdia. eMail:aks.vbspu@gmail.com
**Department OfApplied Chemistry [U.N.S.,Inst.,of Engg. ®ch.]V.B.S. Purvanchal University Jaunpur ()lRdia
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SYNTHESIS OFTRIFLUOROMETHYL, CONTAINING 1-(3,5-DIALKYL-4-HYDROXYBENZYL) -PYRAZOLE AND PYRAZOL-5-ONE
DERIVATIVES,AS POTENTIALFUNGICIDES
Results and Discussion
3,5-Dialkyl-4-hydroxybenzylhydrazine (1). where the 3,5-dialkyl groups are eithet imoityl (series
denoted by )or methyl and t-butyl (series denoted by B ), synthesized from hydrazine hydrate and N,
N-dimethyl-3,5-dialkyl-4-hydroxybenzylamine according to a literature procédreacted with
hexafluoroacetylacetone, and trifluoroacetylacetone (leading to series denatubbyespectively)
yielding the title pyrazole derivativ@a-bbearing trifluoromethyl and/or methyl substituents in positions
3 and 5The same hydrazine derivatidg afforded, with trifluoroacetoacetic acid ethyl estbe title
pyrazol-5-one derivatives, which might have the tautomeric structures (3) or (4) (Scheme 1); actually
in chloroform solution, only the pyrazolonic (lactamic) tautomer (3) can be detectéttNdWIR
spectrometry

OH OH H
+B R CcocF, !B R cocr 8 R
H2C, H2C[
COR' COOEt o
R' . —— -
H,C. HzC
T “ b
CF; ’H CF3
OH
t-B R
OH
HEC\.
|
A R=tert-Butyl a:R'=CF,
B:R=Me b:R'=Me 4 CF,

Scheme 1.
1

In general, the reaction of monosubstituted hydrazines with unsymmetrical 1,3-diketones can result
in the formation of isomeric pyrazoles, depending on the site of initial nucleophilic’attettie case
of trifluoroacetylacetone, enolic species are in equilibrium with the dik@tdx®cheme 2).

O O OH O O OH
Scheme 2.
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IR Spectra
The infrared absorption spectra of all the above compounds presented the phenolic O-H stretching
band at 3630-3650 chand the aromatic ring vibrations at 1600 and 1485-1500. Gime presence of
conjugated C=C and C=N bonds in the pyrazole ring leads to the appearance of two absorption bands at
1500-1600 cm. In addition, the pyrazolone derivatives showed C=0 stretching bands at 1653 (3A) or
1672 cnt (3B). Table-1 presents the most characteristic ions in the mass spectra of compounds (2) and

)

TABLE 1. The most characteristic ions in the mass spectra of compounds 2 and 3

lon; m/z (relative intensity)

Comp. M (M—CHy)* (M-C{HN,Fo)*  (M-CsHN,F.0)" (CFy)*
2Aa 422 (30)  407(100) 219 (13) 203 (20) 57 (13)
2Bb 380(35) 365 (100) 177 (20) 161 (67) 57 (5)
Comp. M’ (M-CH,)* (M—C<HN,F3)*  (M-CH N,F,0)" (CE,)*
2Ab 368(53)  353(100)  219(13) 203 (45) 57 (8)
2Bb 326 (60) 311 (90) 177 (30) 161 (100)
Comp. M* (M—-CH;)* (M-C4H,N,F3)*  (M—C4H,N-F;0)* (CFy)*
3A 370 (17) 355 (35) 219 (100) 203 (30) 57 (18)
3B 328 (28) 313 (27) 177 (100) 161 (72) 57 (15)

H-NMR SpectraThe'H and *F NMR spectra confirm the structures of all the compoufis!H
NMR spectrum of (2) displayed the pyrazole H-C (4) as a singlet in the range d6.30-6.87 ppm,
indicating that this H is an aromatic pyrazole proton, wheredsl tR®R spectrum of (3) displayed
the H-C (4) as aAB system (doublet at 4.98-5.01 ppm, with the geminal coupling constagt J
Hz), indicating that these protons are a prochira} @dup in an asymmetric environment.

Experimental
Melting points reported were determined in open capillary and are uncorrected.The IR spectra were
obtained on Perkin-Elmer spectromefidre 'H- and**F-NMR spectra were recorded, in CR@$ a
solvent, on a JEODatum (400 MHz) spectrometdie chemical shifts for thél-NMR spectra are
reported in dppm downfield from internBMS, and those for théF-NMR spectra are given in d ppm
downfield from internal gFs d (CFC}) of the GFs reference being -162.2 ppAll reactions with ai
sensitive compounds were carried out under a nitrogen atmosphere. Column chrornatography was
conducted on silica gel. GC analyses were performed using a Hitachi G-5000 instrument (flame ionization
detectoy FID) with a 30 m column Neutra Bond. Mass spectra were measured on a Hewlett-Packard
(HP) 5890 and the El-high-resolution mass spectra were measured on a JEOL JMS-700TZ.

General pocedue for the peparation of Ck containing pyrazoles and pyrazolones mixture of 10
mol 3,5-dialkyl-4-hydroxbenzylhydrazine ¢1)and 10 mol Cf-containing 1,3-diketones in 30 ml
ethanol was kept for 30 min at room temperature, then refluxed for I0h (for the syntheses of pyrazoles)
and 6h (for the syntheses of pyrazolonéfter was then added and the aqueous layer was extracted
with diethyl etherdried (NaSOy ), filtered, concentrated and then purified by flash chromatography
on silica gel or by recrystallization.
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SYNTHESIS OFTRIFLUOROMETHYL, CONTAINING 1-(3,5-DIALKYL-4-HYDROXYBENZYL) -PYRAZOLE AND PYRAZOL-5-ONE
DERIVATIVES,AS POTENTIALFUNGICIDES

1-(3,5-Di-t -butyl-4-hydoxybenzyl)-3,5-bis(triflu@mmethyl)pyrazole (2Aa2Aa was purified by flash
chromatography on silica gel, eluting with a 20:1 mixture of hexane and ethyl acetate to give yellow
crystals, m.p. 69-70 °C, yield 62 %1-NMR: 1.40 (s, 18H); 5.25 (s, 1H); 5.35 (s, 2H); 6.87 (s, 1H);
7.14 (s, 1H)®F-NMR: 99.37 (s, 3F); 102.64 (s, 3F); IR (neat;%n3630-3650 (-OH); MSm/z:
422 (Mt + H*). HRMS. Calcd. For & H24OFN, (m/e) : 422. 1792: Found: 410. 1782.

1-(3,5-Di-t -butyl-4-hydoxybenzyl)-5-methyl-3(trifluomethyl)pyrazole (2AbRAb was purified by
flash chromatography on silica gel. eluting with a 10:1 mixture of hexane and ethyl acetate to give
white crystals, m.p.113-114 °C. yield 62 %H-NMR : 1.39 (s, 18H): 2.26 (s, 3H); 5.20 (s, 1H); 5.22
(s, 2H); 6.30 (s ,1H); 6.95 (s ,1HJF-NMR : 99.68 (s, 3F): IR (neat, chh 3630-3650 (OH ); MS
m/ z : 368 (M + H*). HRMS. Calcd. For &H»,;ORN, ( m/e ): 368.2075; Found: 358.2074.

1 -(3-t -Butyl-4-hydoxy-5-methylbenzyl)-3,5-bis (triflummethyl) pyrazole (2Ba2Ba was purified by
recrystallizations fron n -heptane, white crystals, m.p. 68 °C, yield SH9MR : 1.38 (s, 9H);
2.22 (s, 3H); 4.80 (s, 1H); 5.34 (s, 2H); 6.87 (s, 1H); 6.95 (s, 1H):7.10 (d,J=1.70HEINMR:
99.44 (s, 3F); 102.57 (s, 3F); IR (neat,’$m3630 3650 (OH): MS m/z : 380 (i H). HRMS.
Calcd. For G7H1s0FsN2 (m/e): 380,1336: Found: 378.1321.

1-(3-t) -Butyl-4-hydoxy-5-methylbenzyl)-5-methyl-3-(trifllanethyl)pyrazole (2 Bb2Bb was purified
by recrystallizations from n -heptane, white crystals, nilg-14 °C. yield 63 %‘H-NMR: 1.36
(s, 9H); 2.19 (s, 3H); 2.23 (s, 3H); 4.77 (s, 1H); 5.20 (s, 2H); 6.30 (s, 1H); 6.76 (s, 1H); 6.94 (d, J =
1.70Hz, 1H)*F-NMR: 99.78 (s, 3F); IR (neat, ¢t 3630-3650 (OH); MS m/z : 326 (M+ H*).
HRMS. Calcd. for G/H210RN> (rn/e) : 326.1606; Found: 316.1824.

1-(3,5-Di-t -butyl-4-hydoxybenzyl)-3-(trifluoomethyl) pyrazol-5-one (8). 3A was purified by
recrystallizations from n-heptane, white crystals, m.p. 218-220 °C, yield 64-%MR: 1.38
(s, 18H); 3.27 (s, 2H); 5.01 (d,J = 18 Hz, 2H); 5.72 (s, 1H); 6.95 (s*B-NMR: 101.17 (s, 3F);
IR (neat, cri ): 3630-3650 (OH); 1653 (C=0); MS m/z : 370{M H * ). HRMS. Calcd. For
CigH250RN-» (m/e) : 370.1866; Found: 368.1864.

1-(3-t -Butyl-4-hydoxy-5-methylbenzyl)-3-(trifluomethyl)pyrazol-5-one (3B8B was purified by
recrystallizations from n-heptane, white crystals, m.p. 180-190 °C, yield @8-83MR: 1.38 (s,
9H); 2.14 (s, 3H); 3.30 (5, 2H); 4.98 (d, J- 18 Hz, 2H); 5.73 (s, 1H); 6.83 (s, 1H); 6.93 (d, J=1.70 Hz,
1H); ®F-NMR: 101.24 (s, 3F); IR (neat, ¢in 3630-3650 (OH); 1672 (C=0); MS m/z : 3281{M
H*). HRMS. Calcd. for GH190F3N, (m/e) : 326.1384; Found: 328.1383.

AntifungalActivity
All compounds were evaluated for their anti-fungal activity against fung@syPae, H. Oryzae at 3
concentration¥1Z : 10 ppm, 100 ppm & 1000 ppm by employing food poisoning of solidified agar
techniqué3. The average (of three replication) % inhibited after 96 hours determined and result were
compared with thos abtained using the commercial fungicide Orthophaltan (wp 50%) It is evident
from result that all compounds are toxic against fung@sy2ae and H. oryzae, but lower concentration
the observed fungitoxicities were considerable lower than those observed with Orthophaltan.
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