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Abstract—3-Aryl(heteryl)-4-formylpyrazoles were cleanly oxidized Ipptassium permanganate in water-
pyridine medium to afford in high yield 3-aryl(heteryl)pyrazole-4-carboxydicids, that were further
converted into the corresponding chlorides anaides.

In the series of functionally substituted pyrazoles Scheme.
are important 4-pyrazolecarboxylic acids. On their
capability to decarboxylate at elevated temperature is , CHO 1O OH
based an extensively used preparation method for Rﬁ)ﬁ KMnO, Rﬁj%
pyrazoles unsubstituted in 4 position-fJ. Besides 1\'1— I\|I—N
some derivatives of 4-pyrazolecarboxybeids, e.g. o h
amides, possess pronouncéarmaceutical activity Ia—i Ma—i
[5, 6]. The main described method of preparation for Cl NR'R?
4-pyrazolecarboxylic acids is the alkaline hydrolysis 10 IO
of the corresponding esters [4, 7, 8] or acid hydro- socl,R ﬁj% R'R'NH R ﬁj%
lysis of their amide$2]. The oxidation of 4-pyrazole- — I\|I—N\ - I\ll—N\
carbaldehydes apart from singulxamples [3, 9] up P . Ph
till now have not found application in the synthesis of a—d IVa—i
the pyrazole-substituted carboxylic acids. Yet for
preparation of 1,3-disubstituted 4-pyrazolecarboxylic I, I, R* = Ph @), 4-FGH, (b), 4-CIGH, (0),
acids oxidation of the corresponding aldehydes can 4-BrCiH, (d), 4-EtGH, (e), 4-PhGH, (f), 3-pyridyl
be a promising approach taking into account the (g), 2-thienyl q); lll, R* = Ph @), 4-FGH, (b),

preparative accessibility of the latter HD4]. The 4-CICH, (c), 4-BrCH, (d), 4-EtCH, (e), 2-thienyl
oxidation with potassium permanganate was studied (f); IV, R' = Ph, R = H, R* = 3-EtNSO,C:H, (a);
by an example of 3-aryl(heteryl)-1-phenyl-4-formyl- R?*R®= 1-CH,-2-C,H,CH, (b); R'= 4-FGH,, R* =
pyrazolesla-h. H, R = 35CILCH, (¢); RALR® = 22-
. 1_ 2 _

We found that aldehydet-h treated with potas- (Z:fg‘t‘g;"’CHZCBH“ (d R = 4 CIGH, R = 1. R =
. ) - ydrofurylmethyl d); R°,R* = (CH,CH,),NPh
sium permanganate in 50% aqueous pyridine at 18 (f); R'= 2-thienyl, = H, R= 3-morpholinosulfon-
20°C afford 4-pyrazolecarboxylic acids in high yield ylp;henyl Q): R R%= 2 2-C.H.CH.CH.C.H )
(71-94%) (see the Scheme). A ooTe e e e

Acids Il (Table 1) are high-melting colorless or €vidences the dimeric character of the acids syn-
light yellow substancesTheir structure was confirm- thesized[15]. In the *H NMR spectra the protons of
ed by 'H NMR and IR spectra. In particular, the aromatic and heteroaromatic substituents in positions
presence in their IR spectra recorded from solidl and 3 of the pyrazole ring are cleaggen as sets
samples of characteristic wide absorption bands i®f multiplet signals in the regioid.17-8.35 ppm, and
the 25003100 cm! region corresponds to OH the singlet of the proton in position(8.85-9.08ppm)
groups participating in hydrogerbonds, together is shifted downfield by about 0.5 ppm compared to
with the absorption bands of the stretching vibrationghe corresponding singlet in the spectra of 4-formyl-
of C=O groups in 17001710 cm! region pyrazoles [14].
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Table 1. Yields, melting points, IR andH NMR spectra, aneglemental analyses of 4-pyrazolecarboxylic adids-h

. IR spectrum, cmt
C?]n(;pd. Yield, mp, °C 'H NMR spectrum,3, ppnf
% v(C=0) v(OH)
lla 94 204-208 1710 2550-3050 |7.21-7.65 m (10H, H arom), 8.87 s (1H,°8)
lIb 89 229-230 1705 2600-3000 |7.40-8.03 m (9H, H arom), 8.96 s (1H, °8)
lic 86 240-242 1710 2600-3100 |7.30-7.71 m (9H, H arom), 9.03 s (1H, °8)
lld 90 249-250 1705 2600-3000 |7.34-7.78 m (9H, H arom), 8.85 s (1H, °8)
lle 82 200-202 1700 2500-3100 |1.30t (3H, CH), 2.55 q (2H, CH), 7.18-7.59 m
(9H, H arom), 8.94 s (1H, ®)
lf 74 198-199 1710 2550-3050 |7.28-7.84 m (14H, H arom), 8.88 s (1H,°8)
lig 84 236-238 1710 2600-3000 |7.39-8.35 m (9H, H arom), 8.93 s (1H, °8)
IIh 71 180-171 1700 2600-3050 |7.17-8.12 m (8H, H arom), 9.08 s (1H, °8)
Found, % Calculated, %
Compd. no. Formula
C H N C H N
lla 73.09 4.80 10.50 CeH1:N,0, 72.71 4.55 10.61
lIb 67.65 4.07 9.30 C,eH1,FN,O, 68.09 3.90 9.43
lic 64.61 3.89 9.63 C,sH1:CIN,O, 64.32 3.69 9.40
lld 56.33 3.03 8.42 C,eH.1,BrN,O, 55.98 3.21 8.16
lle 73.54 5.67 10.00 CgHi6NO, 73.95 5.51 9.58
If 77.42 4.97 8.07 C,,H.(N,O, 77.63 4.74 8.23
lig 67.66 4.49 15.67 CsHi;N;O, 67.93 4.18 15.84
IIh 62.52 3.99 10.19 C.HiN,O,S 62.21 3.73 10.36
& The protons of COOH group and of water present in the solvent due to fast exchange appear as a broad signal in the region
3.30-3.50 ppm.
® mp 206C [2].

In order toobtain new derivatives of 4-pyrazole- 1-Phenyl-3-(4-ethylphenyl)-4-pyrazolecarb-
carboxylic acids, in particulathose possessing bio- aldehyde lewas obtained by a procedure frob3].
logical activity, we converted compountla-e, hby  Yield 78%, mp 113115°C (from ethanol). IRspec-
treating with thionyl chloride into 4-pyrazolecarbonyl trum, v, cm*: 1700 M(C=0)]. 'H NMR spectrum
chlorides Illa -f in close to quantitativeyield. The (CDCl), §, ppm: 1.13 t (3H, CH), 3.12 g (2H,
constants of compoundd#ia -f are listed in Table 2. CH,), 7.25-7.74 m (9H, H arom), 8.56 s (1H,°8),

We established that 4-pyrazolecarbonyl chioridest0-05 s (1HHC=0). Found, %: C 77.93; H 5.63;
llla-c, f were less rea%ve than typ>i/cal aroyl N 10.03. GgH;¢N,O. Calculated, %: C78.26; H
chlorides, andthey acylateprimary and secondary °-79; N 10.14.
aliphatic and_ aromatic amines by heating in toluene 3-Aryl(heteryl)-1-phenylpyrazole-4-carboxylic
for 3 h affording amidesva-h (Table 3). acids lla-h. To a suspension d¥.05 mol ofaldehyde

EXPERIMENTAL la-h in 50 ml of 50% aqueous pyridine atirring
and cooling with tap water was added within 1 h by

IR spectra were recorded on spectrometer UR-2Qmg|| portions 7.9 ¢(0.05 mol) of potassium per-
from KBr pellets."H NMR spectra were registered in janganate maintaining the temperature of the reac-
DMSO; solutions on spectrometer Varian-Geminiion mixture at 2622°C. The mixture was stirred till
(300 MHz), internal referenceTMS. the violet color disappeared, the manganese dioxide

Aldehydes used in the study were synthesized byrecipitate was filteredff, washed with 5% water
the following methodsia, b, d-f [13], Ic [12], Ig  solution of sodium hydroxide, and to the filtrate was
[16]. Ih [14]. added diluted hydrochloriacid. Theseparated pre-

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 37 No. 4 2001



554 BRATENKO et al.

Table 2. Yields, melting points, and elementahalyses of 4-pyrazolecarbonyl chloridda —f

Compd. Yield, Found, % Calculated, %
no. mp, °C Formula
% Cl N Cl N
llla 95 99-100 12.74 10.20 C,H.,CIN,O 12.56 9.91
b 90 140-141 11.96 9.04 C,H..CIFN,O 11.79 9.32
lllc 88 124-125 22.51 8.88 C,eH1,CLN,O 22.36 8.83
ld 91 126-127 32.14 8.03 C,H;;BrCIN,O 31.9G 7.75
llle 81 184-188 11.09 9.36 C,gH;sCIN,O 11.41 9.02
[ 85 162-164 12.68 10.49 C..H,CIN,OS 13.00 10.27

@ Overall content of Cl and Br® bp at 0.02 mm Hg.

Table 3. Yields, melting points;H NMR spectra, an@lemental analyses of 4-pyrazolecarboxamidés-h

Compd.no|Yield, % | mp, °C 'H NMR spectrum,d, ppm
IVa 69 200 |1.06t(6H, CH), 3.17 q (4H, CH), 7.42-8.18 m (14H, H arom), 9.14 s (1H,°8),
0.47 s (1H, NH)
Vb 68 121 [2.61-2.87 m (2H, CH), 3.54-3.95 m (2H, CH), 4.62-4.81 m (2H, CH), 7.16-
7.97 m (14H, H arom), 8.84 s (1H,°8B)
Ve 80 183-184 |7.27-7.92 m (12H, H arom), 9.13 s (1H,°8), 9.71 s (1H, NH)
Ivd 75 234 |2.90 m (2H, CH), 3.33 m (2H, CH), 7.25-7.86 m (17H, H arom), 8.27 s (1H,’B)
Ve 71 139 [1.57-1.82 m (6H, CH), 3.65-3.96 m (3H, CH, CH), 7.36-7.89 m (9H, H arom),
8.23 s (1H, NH), 8.93 s (1H, ®)
I\Vf 68 159-160 |2.95-3.97 m (8H, CH), 6.80-7.96 m (14H, H arom), 8.85 s (1H,°B)
Vg 82 188 [2.92 m (4H, CH), 3.65 m (4H, CH), 7.14-8.15 m (12H, H arom), 9.17 s (1H,
C°H), 10.52 s (1H, NH)
IVh 78 204-205 |2.83 m (2H, CH), 3.64 m (2H, CH), 8.21 s (1H, CH), 7.21-7.77 m (16H, H arom)
Found, % Calculated, %
Compd. no. Formula
C H N C H N
IVa 66.02 5.59 11.63 C,eH,eN,0,S 65.82 5.49 11.81
Vb 80.01 5.50 10.80 C,sH,,N,0 79.15 5.54 11.08
Ve 62.20 3.49 9.64 C,,H,,Cl,FN,O 61.97 3.29 9.86
Ivd 78.60 5.05 8.90 C;oH,,FN,O 78.43 4.79 9.15
Ve 66.30 4.73 10.50 C,;H,CIN,0, 66.05 5.28 11.00
I\Vf 70.80 5.35 12.78 C,eH,,CIN,O 70.51 5.20 12.66
Vg 58.55 4.70 11.50 C,H,,N,0,S, 58.30 4.45 11.34
IVh 75.50 5.15 9.11 C,eH,,N,0S 75.17 4.70 9.39

cipitate of the 4-pyrazolecarboxylic acid was filteredwere distilled off, the residue was washed with
off, dried, andrecrystallized fromglacial aceticacid. =~ hexane and crystallizedrom a mixture benzene

3-Aryl(heteryl)-1-phenylpyrazole-4carbonyl hexane, 3:1.

chlorides llla-f. To a suspension 00.002 mol of 3-Aryl(heteryl)-1-phenylpyrazole-4-carbox-
acid lla-e, h in 15 ml of anhydrous toluene was amides IVa-h. To a solution of 0.0025 mol of
added 0.05 mol of thionyl chloride, 34 drops of chloridellla -c, f in 10 ml of toluene was added at
dimethylformamide, and the mixture was boiled for stirring 0.0025 mol ofamine and 0.4 ml of triethyl-
2 h. Then the excess thionyl chloride and solventamine. The mixture wakeated to boiling for 3 h and
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left standing atroom temperature for 12 h. The 7. Auwers, K.V., Mauss, H., Chem. Ber., 1926,
solvent was evaporated, the residue was treated with

filtered, dried, andcrystallized from an
appropriate solvent.
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