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Abstract—1,3,5-trisubstituted pyrazoles were obtained by reaction of carboxdids derivatives with
1,4-dianion of methyl 2-thienyl ketonB-ethoxycarbonylhydrazone. The dianion waepared by treating

the hydrazone with butyllithium in THF at78°C. Besideswere preparedd-methyl (or 4-phenyl)-2-(2-
thienyl)-6H-pyrazolo[1,5-d][1,2,4]triazin-7-ones from the corresponding 1,3,5-trisubstituted pyrazoles
synthesized respectively with the use of ethyl pyruvate and ethyl phenylglyoxylate.

Pyrazoles and pyrasolotriazines are importanpresumed. Thesuccession of reactions presented on
objects of studies in the fields of medicine, agri-the Scheme rationalizes thesults obtained. Com-
culture etc. [1-4]. The pyrazole derivatives are poundsllif, g were treated with phenylhydrazine in
known to exhibit versatile biological activitye.g., boiling methanol. The conversion of intermediate
bactericidal, pesticidal, anticonvulsant, tuberculo-hydrazones into the corresponding 4-methyl(or 4-
static, antiphlogistic etc. Recently several new phenyl)-2-(2-thienyl)-8-pyrazolo[1,5-d][1,2, 4]tri-
methods of pyrazole derivatives preparation wereazin-7-ones Ia, b) was effected by potassium
described in the literature {¥]. However the syn- hydroxide in boiling methano[10].
thesis of 3-heteryl-substituted pyrazoles has escaped :
the attention ofesearchers. Therefore the aim of this " the IR spectra of compounds obtained the char-
study was a synthesis of some 5-substituted 3_(2acter|st|c abs_orptlon b_and of_ vibrations of ester
thienyl)pyrazoles by reaction of butformate,methyl  ©=0O group linked to nitrogen is observed at 1670
benzoate, ethyl benzoylacetete, methyl 3-chlorobenzd-690 cm”. The signals from methyl anthethylene
ate, ethyl hexanoate, ethydyruvate,ethyl phenylgly- E)rotons of the ester ethyl group appear in the
oxylate, acetyl chloride, andphenoxyacetyl chloride ~H NMR spectra as a triplet &t.44-1.49 ppm and a
with 1,4-dianion of methyl 2-thienyl ketorid-ethoxy- ~ quartet at4.50-4.57 ppmrespectively. In the spectra
carbonylhydrazone. Note that 1,4-dianions ofof compoundslilf, h the methyl signals are present
N-monosubstituted hydrazones [8] attract much atten@s singlets a2.25 and 2.43 ppnBesides the methyl-

tion as synthetic intermediates because tbokir ~ €ne groups of the substituents (phenacyl and phenoxy-
reactivity and preparative value. methyl) attached to th& position of the pyrazole ring

give singlets at4.52 ppm (compound llic) and
5.35 ppm(compoundllli ). In the spectrum of com-
poundllle the multiplet from the proton of the hexyl

The typical reaction was carried out &asllows.
A freshly prepared in ethanol hydrazone from methyl

2-thienyl ketone and\-ethoxycarbonylhydrazine [9]

was dissolved in tetrahydrofuran and treated in argor?n‘UbStituent Is observed at07-1.36 ppm. Thespgctra
atmosphere with 2 equiv of butyllithium. To the of compoundslVa, b also are consistent with the

red-brown solution of lithium saltl obtained was @ssumed structurfll]. In the c NMR spectra of
added at-78°C 1 equiv of esters or acyl chlorides the newly obtained compounds the signals of C=0
with subsequent acid cyclization of the reaction pro-group are present at 139-850.00 ppm. On the
ducts by treating with 3 N hydrochloriacid. The other hand, thesignal from C=0O group ophenacyl
compounds obtained were isolated by chromatoin compoundllic appeared a201.60 ppm,that of
graphy. Theoptimal yields of products were obtained acetyl in compoundilf at 191.12 ppm, anghenacyl
at the ratio hydrazone:base:ester (or acyl chloriden compoundlilg at 183.49 ppm. Thestructure of
equal to 1:2:1 in agreement with the mechanisnmthese compounds was also confirmed by nsgssctra.
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EXPERIMENTAL evaporating the solvent pure compounll was
obtained.
Melting points were determined in open capillaries

on melting-point apparatus Electrothermal 1A 9100 :
: . Ethyl 3-(2-thienyl)pyrrole-1-carboxylate (llla)
e o o S o 3 olaned ffom bubTormate Yield 76%.
P P 12%C. IR spectrumy, cml: 1670.'H NMR spec-

pellets if not indicatedbtherwise. NMR spectra were trum (300 MHz), 8, ppm: 1.451.49 t (3H, CH),

registered on spectrometers Nicolet (300 MHz)4 50-4.56 q (2H, OCH), 6.62-8.14 m (9H, Harom)

(compounds llla, e-h, 1IVa, b) and Varian 13 NMR ,
. . . spectrum,d, ppm: 14.88 (CH), 65.31
(200 MHz) inCDCl; with TMS as internal reference. CH,), 149.97 (NC=0), 107.54151.88 (C arom).

Mass spectra of the newly prepared compounds wer,
measured on ShimadZsC/MS QP2000A at ionizing ' 2>° spectrumm/z 222.26 Mo (C1oH10N-0,S)-

electrons energy 70 eV. Column chromatography was Ethyl 3-(2-thienyl)-5-phenylpyrazole-1-carb-
performed on silica gel 60 (7230 mesh) o.Merk  oxylate (lllb) was obtained from methyl benzoate.
AG. Thin-layer chromatography was carried out onYield 92%. mp 114C. IR spectrumy, cni: 1680.
silica gel platesMerk 5554 and Watmann 4410222 'H NMR spectrum (200MHz), 3, ppm: 1.441.48 t
with fluorescent indicators. (g::: SH3), 4.5113—3.%5'\/'% (2H, Cl-i),é 6.52—7.?%35
. : , H arom). spectrum,8, ppm: 13.
5-Substituted  ethyl  3-(2-thienyl)pyrazole-1- ECH:;), 62.80) (CH), 141|_O31 (NC:OF))P 105.37

carboxylates llla-i. Generalprocedure. To aolu- 158.97 (C arom)Mass spbectrumm/z 298.35
tion of 2.42 mmol of compound in THF at-78C (C16H14N(ZOZS). ) pectrumm/z 35 Mo

was added.32 mmol of butyllithium in hexane, and .

the mixture was stirred under argon atmosphere. To Ethyl 3-(2-thienyl)-5-phenacylpyrazole-1-carb-

the arising brown-red solution was added dropwise #xylate (llic) was obtained from ethyl3-oxo-3-

solution of2.18 mmol of an ester or acyl chloride in Phenylpropionate. Yielcb3%. mp 136C. IR spec-
THF. On complete decoloration of the solution trum, v, cm™ 1690, 1750."H NMR spectrum
(compoundil ) the mixture was additionallgtirred at (200 MHz), &, ppm: 1.451.46 t (3H, CH), 4.52 s

-78°C for 2 h, then the solvent was evaporated in d2H, CCHy), 4.50-4.54 q (2H, OCH), 7.05-7.72 m

vacuum. The residue was treated witoncn HCI,  (9H, H arom).~C NMR spectrum,§, ppm: 13.90
acetic acid, water, andnethanol (10 ml each). The (CHs), 38.41 (CH), 62.80 (OCH), 139.53(NC=0),

mixture was stirred for 2 h at room temperature. Onl8.17-155.38 (C arom), 201.60C=0). Mass spec-
evaporating methanol the residue was extracted witHum, m/z 240.39 M]o (C1gH6N205S).

ether, and theextract was subjected to column Ethyl 3-(2-thienyl)-5-(3-chlorophenyl)pyrazole-

chromatography on silicagel, eluent toluene. On 1-carboxylate (llld) was obtained from methyl
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m-chlorobenzoate. Yieldb8%. mp 108C. IR spec-
trum, v, cm't: 1680.H NMR spectrum (20MHz),

5, ppm: 1.461.48 t (3H, CH), 4.53-4.57 q (2H,
CH,), 6.86-7.88 m (8H, H arom)*C NMR spec-
trum, §, ppm: 13.90 (CH), 62.81 (CH), 141.31
(NC=0), 105.3% 158.97 (C arom)Mass spectrum,
m/z 332.80 M]o (C;gH;5CIN,O,S).

Ethyl 5-hexyl-3-(2-thienyl)pyrazole-1-carboxy-

TURGUT, OCAL

IR spectrum,v, cmt: 1685. 'H NMR spectrum
(200 MHz), 8, ppm: 1.441.48 t (3H, CH),
4.51-4.57 q (2H, OCHCHy), 5.35 s (2H, CH),
6.727.72 m (9H, H arom).’3C NMR spectrum,
8, ppm: 14.25 (CH), 62.95 (CH), 64.80 (CH),
139.30 (NC= 0),104.07160.50 (C arom). Mass
spectrum, m/z 328.39 Mo (C;/HgN,O3S).

4-Substituted 2-(2-thienyl)-6-phenylpyrazolo-

late (llle) was obtained from ethyl heptanoate. Yield 1 5.d]-[1,2,4]triazin-7(6H)-ones (IVa, b). General

72%. mp 138C. IR spectrum,v, cmt 1670.
'H NMR spectrum (30MHz), §, ppm: 1.071.36 m
(9H, CH,CH,CH,CH;), 1.44 148 t (3H,
OCH,CH,), 1.671.73m (2H,CH), 2.95-2.97t(2H,
C°CH,), 4.51-4.57 q (2H, OCH), 6.38-7.72 m (4H,
H arom).*®C NMR spectrump, ppm: 13.89 (CH),
14.01 (CH), 27.3731.46 (CH), 62.80 (OCH),
141.51 (NC=0), 109.33-160.40 (C arom).Mass
spectrun©...’of®, m/z 306.42 MJo (C;gH,5N,0,S).

Ethyl 5-acetyl-3-(2-thienyl)pyrazole-1-carboxy-
late (IlIf) was obtained from ethypyruvate.Yield
44%. mp 98C. IR spectrumy, cm: 1670, 1720.
'H NMR spectrum (300MHz), &, ppm: 1.431.45 t
(3H,0CH,CH,), 2.25 s (3H, CH), 4.53-4.59q (2H,
OCH,), 7.22-7.55 (4H, Harom)*C NMR spectrum,
8, ppm: 12.75(CH), 63.43(0OCH), 143.1dNC=0),
112.55 156.31 (C arom), 191.1@=0). Mass spec-
trum, m/z 264.30 M]o (C;,H,N,05S).

Ethyl 5-benzoyl-3-(2-thienyl)pyrazole-1-carboxy-
late (lllg) was obtained from ethyB-oxo-Z-phen%/I-
acetate. Yieldb6%. mp 107C. IR spectrumy, cnm
1690, 1710H NMR spectrum (30(MHz), 8, ppm:
1.42-1.48 t (3H, CH), 4.51-4.54 q (2H, CH), 7
.04-8.27 m (9H, H arom)13C NMR spectrum g,
ppm: 13.93 (CH), 62.8 (CH,), 140.71 (NC=0),
110.33-157.41 (C arom). Mass spectrum,m/z
325.36 M] (C;7H;3N,05S).

Ethyl 5-methyl-3-(2-thienyl)pyrazole-1-carboxy-
late (lllh) was obtained fromacetyl chloride. Yield
23%. mp 126C. IR spectrum, v, cm:
1690. 'H NMR spectrum (300MHz), &, ppm:
1.43-1.46 t (3H, OCHCH,), 2.43 s (3H, CH),
4.51-4.57 %1 (2H, CH), 6.49-7.72 m (4H,
H arom). 3C NMR spectrum, 8, ppm: 13.04
(CHy), 13.90 (CH), 62.80 (CH), 141.67(NC=0),
105.69-159.58 (C arom). Mass spectrum,m/z
236.29 M]o (Ci4H{,N,0,S).

Ethyl 3-(2-thienyl)-5-phenoxymethylpyrazole-
1-carboxylate (i) was obtained from
phenoxyacetyl chloride. Yield 43%. mp 130.

procedure. To a solution of 1 mmol obmpoundlif

or lllg in 10 ml of methanol was added stirring a
solution of 1 mmol of phenylhydrazine in 10 ml of
methanol, and the mixture was stirred for 4 h at room
temperature. Theolvent was evaporated in a vacuum,
and the residue was purified by column chromato-
graphy (eluent cyclohexanethyl acetate, 2:1).

4-Methyl-2-(2-thienyl)-6-phenylpyrazolo[1, 5d]-
[1,2,4]triazin-7(6H)-one (IVa). mp 162C. IR spec-
trum, v, e 1685.1H NMR spectrum (30(MHz),
8, ppm: 2.48s (3H,Ck), 6.36-8.92m (9H, Harom).
13C NMR spectrum,, ppm: 12.77 (CH), 105.42
158.25 (C arom)Mass spectrumm/z 308.36 M]o
(C16H12N40S).

2-(2-Thienyl)-4,6-diphenylpyrazolo[1,5-d][1, 2,4]-
triazin-7(6H)-one (IVb). mp 132C. IR spectrumy,
cmt: 1678. H NMR spectrum (300MHz), 8, ppm:
6.43-8.87 m (14H, H arom)!*C NMR spectrums,
ppm: 109.42 156.13 (C arom)Mass spectrumm/z
370.42 Mo (C,H;4,N,OS).

The final part of this study was carried out in the
laboratory of DoctolhsanErden(SanFrancisco State
University). The authors are grateful to Dr. Erden for
help in the studies and for registering NMR and mass
spectra. Ourthanks are due for the NATO Post-
Doctorate Grant to Dr. NOcal from Tubitak of
Turkey.
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