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ABSTRACT

Some substituted 1-thiocarbomyl pyrazolines including 3-(3,4-
dimethylphenyl)-5-(substituted phenyl)-4,5-dihydro-1H-pyrazole-1-
carbothioamides using solvent-free aqueous phase fly-ash catalyzed
cyclization between chal cones and thiosemicarbazide. Theyields of these
thiocarbomyl pyrazolines are more than 75%. The purities of these
synthesised pyrazoline derivatives are checked by their physical constants
and spectral dataearlier reported in the literature The spectral data of these
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3-(3,4-dimethyl phenyl)-5-(substituted phenyl)-4,5-dihydro-1H-pyrazole-1-
carbothioamides had been correlated, using single and multi-linear

regression analysis.

INTRODUCTION

Therearenumerous solvent-fred*? synthetic meth-
odsavailableand these methods had been applied for
stereospecific, stereosel ective and regiosel ective syn-
thesi sof organic compounds. These solvent freereac-
tionsinvolving theformation of carbon-carbon bond
and carbon-heteroatom bond areimportant and inter-
estingingreen synthesis. Inthefive membered bi-nitro-
gen heterocyclics, the 1-thiocarbomyl pyrazoline de-
rivativesareimportant compoundsand they possess—
CS-NH,groupinN, atom of pyrazolinering®4. These
subgtituted 1-thiocarbomyl pyrazolinederivatives pos-
sessmany important biological activitiessuch as, anti-
bacteria®, anti-funga®, anti-depressants”, anti-con-

© 2013 Trade Sciencelnc. - INDIA

vulsant®, anti-inflammatory!®, anti-tumour!'”, anaes-
theticl*¥, analgesici*?, anti-cancer™ MAO-B inhibi-
torg'4, steroidal, nitric oxide synthaseinhibitor, anti-
vira and cannabinoid CBI receptor antagonists¥. Sev-
era solvent-freeand therma methodswerereportedin
literaturefor synthesisof thiocarbomyl pyrazoline de-
rivatived®131518 |n these methods, many substituted
pyrazolinederivativeswere synthesised by cyclization
of cha coneswith hydrazine hydrate*® or phenylhydra-
zineé? or phenyl hydrazine hydrochloride?-%1, Simi-
larly substituted 1-thiocarbomyl pyrazoline derivatives
were synthesised by cyclization of chalcones with
thiosemi carbazi de®***1424 or substituted thiose-
mi carbazide’®°* or hydrazenidium dithiocyanate®. In
recent years, Synthetic organic chemists, scientistsand
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researchers preferred greener synthesis due to easy
working procedure, shorter reactiontime, higher yields,
less hazardousness and sol vent usage?®-3. Based on
the aboveimportant advantages, the greener synthetic
methods such as, solvent-freemicrowaveirradiationand
ultrasoni cation were used for synthesi sof thiocarbomyl
pyrazolinederivatives®%3, Several liquid and solid
phase cataystswere utilized for synthesisof substituted
1-thiocarbomyl pyrazolinederivativessuch asLewis
acids, bases and their saltg**32%, CH,COOH/
CH,COONa®, NaOH/EtOH[*323%] — KOH/
EtOH(2033  neatreaction in ethanol®'¥ and Basic alu-
mina/ K,CO,®31, Thesethiocarbomyl pyrazolinesare
important asstarting material for synthesisof thiazole
substituted pyrazoles®. Chawla et al.,*® have
synthes sed morethan 80% yield of some 3-substituted
phenyl-5-substitutedphenyl-4,5-dihydropyrazole-1-
carbothioamides by microwaveirradiation method and
evauated theantimicrobid activities. Thesameyidd of
5-(1,3-benzodioxol-yl)-3-(substituted) phenyl-4,5-
dihydro-1H-pyrazol-1-carbothioamides have been
synthesi sed by microwaveirradiation method and stud-
ied theanticancer activitiesby Mathew et d.,/*3. Ashok
co-workershave been synthesi sed 80% yid dsof some
3-(3-benzoyl-6-hydroxy-3-methyl benzo[ b furon-5-y1)-
5-(aryl)-4,5-dihydro-1H-pyrazole carbothioamides
using microwaveirradiation techniqueand studied the
antibacterial activities®>17, Patil et al., have
synthesi sed 60-85% yields of 1-thiocarbomyl-2-(2,4-
dichloro-5-fluorophenyl)-5-(substitutedphenyl )-
pyrazoline derivatives using microwavewith alumina/
K,CO, ascatalyst. Spectroscopic dataapplied for pre-
dicting the ground state equilibrium of organic com-
pounds. Theuv absorption maxima(h max, nm) is also
applied for prediction of effect of substituents®Y. In
pyrazolinemolecules (*H pyrazoles), theinfrared spec-
traisutilized for predicting theeffectsof substituentson
the vibrations of C=N, C-H, N-H?Y, From NMR
spectroscopy, the spatial arrangements of the protons
H_,H,andH_ orH_,H,_,H_ andH,of thetypesshown
inFigure1 wereassigned fromtheir frequencieswith
multiplicitiesviz., doublet or triplet or doublet of dou-
blets.

Based on the stereo chemical terms, the chemical
shiftsof the protons of respective pyrazoleshave been
assigned and the effects of substituent were studied.
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The effects of substituent on the 2-naphthyl based
pyrazoline ring protons were studied first by
Sakthinathan et. d.,/. Intheir study, they assignedin-
frared vC=N(cm™), NMR chemical shifts (5, ppm) of
H_, H,, H., C=N valuesand correlated with Hammett
substituents. Inthese correlationsthey observed satis-
factory r vaues. Recently Thirunarayanan et a > have
synthes sed some 1-phenyl-3-(5-bromothiophen-2-yl)-
5-(substituted phenyl)-2-pyrazolines by solvent free
method and investigated the effect of substituentsusing
spectral datawith Hammett substituent constantsand
Fand R parameters. Theliterature survey reveal sthat
thereisnoinformation availablefor solvent-free syn-
thesisof some substituted thiocarbomyl pyrazolinesin-
cluding 1-thiocarbomyl-3-(3,4-dimethyl phenyl)-5-
(substituted phenyl)-pyrazolinederivativesby cycliza
tion of therespective chal conesand thiosemicarbazide
in presenceof fly-ash. Thereforetheauthorshavetaken
effortsto prepared somethiocarbomyl pyrazolinesin-
cluding 1-thiocarbomyl-3-(3,4-dimethyl phenyl)-5-
(substituted phenyl)-pyrazolinederivatives by agqueous
phase cyclization of chal conesand thiosemicarbazide
in presence of fly-ash:H,O. The purities of these
pyrazolineswere checked by their physical constants
and spectral datapublished earlier inliterature. Also
theauthorshaverecorded theinfrared and NMR spec-
traof these synthes sed 3-(3,4-dimethyl phenyl)-5-(sub-
stituted phenyl)-4,5-dihydro-1H-pyrazole-1-
carbothiocamidesfor studying the Hammett spectral
correations.

R

1

N—N Hc N-N Hc
Sl o

Figurel: General structureof 1H-pyrazoles

EXPERIMENTAL

General

All chemicals used were procured from Sigma-
Aldrich and E-Merck. Fly-ash was collected from the
Thermal Power Plant 11, Neyveli Lignite Corporation,
Tamilnadu, India. Melting points of al pyrazole-1-
carbothioamides have been determined in open glass
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capillarieson Mettler FP51 meting point gpparatusand
areuncorrected. Infrared spectra (KBr, 4000-400 crm
1) have been recorded on BRUK ER (Thermo Nicol et)
Fourier transform spectrophotometer. The NMR spec-
traof all pyrazolines have been recorded on Bruker
AV 400 spectrometer operating at 400 MHz for record-
ing*H and 100 MHz for **C spectrain CDCI , solvent
usng TMSasinterna standard. Massspectrahavebeen
recorded on SHIMADZU spectrometer using chemi-
cd ionizationtechnique.

Synthesis of substituted pyrazole-1-
carbothioamidederivatives

Appropriate equi-molar quantitiesof cha cones (2
mmol), thiosemicarbazide (2 mmol), fly-ash (0.5g) and
15 mL of water wererefluxed with 0.5g of fly-ashfor
3-5h (Schemel). The completion of thereaction was
monitored by TLC. After compl etion, thereaction mix-
turewascooled to room temperature. The product was
isolated by adding 10mL of dichloromethaneand evapo-
ration. Thesolid, onrecrysalization from benzene-hex-
ane mixtureafforded glittering product. Theinsoluble
catalyst has been recycled by washing with ethyl ac-
etate (8 mL) followed by dryingin an oven at 100°C
for 1hand reused for further reactions.

R Ha

S Hb
O H 1] fly-ash:H,0 / HC
A FHNG CO TN AR
, NH Reflux N
R R H 2 /g
H HNT S

Scheme1: Synthesisof 1-thiocarbomyl pyrazolinesby fly-
ash:H,O catalyzed solvent freecyclization of chalconesand
thiosemicar bazideunder thermal condition

RESULTSAND DISCUSSION

Thewasteair-pollutant fly-ash hasmany chemical
specied?’ 8441 §O,, Fe,0,, Al,O,, CaO, MgO and
insolubleresidues. Thefly ash particlesareinthesilt-
sized range of 2-50 microng®¥. Glass, mullite-quartz,
and magnetic spinel arethethreemajor mineralogical
matricesidentifiedinfly ash. Si,Al, Fe, Ca, C, Mg, K,
Na, S, Ti, B and Mn arethemgor elementa constitu-
entsof fly ash. Thesolubility of fly ash hasbeen exten-

svelyinvestigated and it islargely dependent onfactors
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specificto theextraction procedure. Literature study
revea sthat thelong-term leaching studiespredict that
fly ashwill losesubstantia amountsof solublesatsover
time, but smulation model s predict that thelossof trace
elementsfromfly ash depositsthroughleachingwill be
very dow. Small amountsof radioisotopesarefound to
bethe constituents of fly ash which do not appear to be
hazardous.

In our research |aboratory, we attemptsto synthe-
sizesubstituted pyrazoline-1- carbothioamidesderiva-
tivesby cyclization of cha conesand thiosemicarbazide
inthepresenceof fly-ash catdyst in agueous phasether-
mal condition. Hencethe authors have synthesized the
ubstituted 1-thiocarbomyl pyrazolinederivativesby the
cyclization of 2 mmole of chalcone, 2 mmole of
thiosemicarbazide and 15mL of water wererefluxed
with 0.5gfly-ashfor 3-5h (Scheme 1). During thecourse
of thisreaction fly-ash assisted for the cyclization be-
tween chal cones and thiosemicarbazideto elimination
of water followed by proton transfer gave the 1-
thiocarbomyl pyrazolines. Theyiddsof thepyrazolines
inthisreaction aremore than 70%. The cha cones con-
taining electron donating substituent (-OCH,) gave
higher yiel dsthan e ectron-withdrawing hal ogensand -
NO, substituents. Further we have investigated this
cydizaionreactionwithequimolar quantitiesof thestyryl
3,4-dimethylphenyl ketone (entry 25) and
thiosemicarbazide under the same condition asabove.
Inthisreactionthe obtained yield was 75%. The effect
of catalyst on thisreaction was studied by varying the
cadys quantity from0.1gto 1 g. Asthecatayst quantity
isincreased from 0.1 gto 1 g, the percentage of yield
of product isincreased from 70 to 75%. Further in-
crease the catalyst amount beyond 0.4 g, thereisno
sgnificant increasing the percentage of theproduct. The
effect of catalyst loadingisshownin (Figure2). The
optimum quantity of catalyst loading wasfound to be
0.4g. Theresults, andytical and massspectral dataare
summarizedinTABLE 1.

Thereusability of thiscatalyst wasstudied for the
cyclization of styryl 2,4-dimethyl phenyl ketone and
thiosemicarbazide (entry 25) ispresented inTABLE 2.
Fromthe TABLE 2, first run gave 75% product. The
second, third, fourth and fifth runs of reactionsgavethe
yields 70, 62, 55 and 50% of 1-thiocarbomyl
pyrazolines. Inthiscyclization therewasan appreciable
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lossinitseffect of catalytic activity were observed up
tofifthrun. Theeffect of solventsontheyield also stud-
ied with methanol, ethanol, dichloromethane and tet-
rahydrofuran from each component of thecatalyst (en-
try 25). The effect of solvents on the yields of 1-
thiocarbomyl pyrazolineswaspresented in TABLE 3.
From the table, the highest yield of 1-thiocarbomyl
pyrazolines obtai ned from the agueous phase cycliza-
tion of chal coneand thiosemicarbazidewith fly-ashH,O
catays.
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Figure?2: Effect of catalyst loading

IR spectral study

The synthesis of substituted 1-thiocarbomyl
pyrazoline derivativesare shownin Scheme1. Inthe
present study, the authors have chosen aseries of 1-
thiocarbomyl pyrazoline derivatives namely 3-(3,4-
dimethyl phenyl)-5-(substituted phenyl)-4,5-dihydro-
1H-pyrazole-1-carbothioamides (entries 25-35) for
studying the effects of substituent onthe spectral data.
Theinfrared vC=N, NH and C=S stretching frequen-
cies(cm?) of 3-(3,4-dimethylphenyl)-5-(substituted
phenyl)-4,5-dihydro-1H-pyrazole-1-carbothiocamides
(entries 25-35) have been assigned and are presented
in TABLE 4. These data have been corre-
latedl?221.23283143 with Hammett substituent constants
and Swain-Lupton’si* parameters. Inthiscorrelation
thestructure parameter Hammett equation employedis
asshowninequation (1).
vV=pc+v, (@]
wherev_isthefrequency for the parent member of the
series,

The observed vC=N stretching frequencies (cm™)
of these 3-(3,4-dimethyl phenyl)-5-(substituted phenyl)-
4,5-dihydro-1H-pyrazole-1-carbothioamidesare cor-

TABLE 1: Analytical, physical constants, yieldsand massfragmentsof 1-thiocarbomyl pyrazolines synthesised by fly-
ash:H,O catalyzed solvent-freecyclization of chalconesand thiosemicar bazider eaction of thefollowing type under ther mal

condition
R Ha Hb
O H ﬁ fly-ash:H,0 / Hc
P + HoNQ LCQ T > N &R'
R R' N© NH, N
H HZNAS
Entry R R’ Product M.W. Yield m.p.(°C) M ass (m/z)
1 CHs CeHs CuHiNsS 219 85 22?%[22314 219[M*]
2 CH; 4-OCH3CgH4 Ci2H1sN30S 249 84 1f§é[15§]3 249[M"]
3 CHs 4-N(CH2),CeHs CuHiNS 263 86 2233?5;[22%9 263[M"]
221222 .
4 CHs CaHs0(2-Furyl) CHiN:OS 213 80 20228 213[M"]
5 CH, CHaS(2-Thienyl)  CoHiNsS, 229 81 15296[22%0 213[M*]
6 CiHsS(2-Thienyl) CeHs CuHiNsS, 201 83 légf‘l'égg’z] 201[M*]
7 CHsS(2-Thienyl) 4-BrCeH, CuHiBINsS, 370 82 2;8_42';2[53’2] 370[M*], 372[M?]
8  CiHsS(2Thienyl) 245-(OCHz)CeHs CiHpNsOsS, 381 83 zféf‘z'fégz] 381[M"]
9 CHsS(2Thienyl)  4-N(CHg),CoHa CiHiNsS, 330 80 1%1'%[53’2] 330[M"]
10 CeHs 2,4-Cly-CeHs CiHisCLNS 350 80 25392'5(2)[%3] 350[M"], 352[M?"]
165-166 . " »
11 24-Cly-5-F-CeHs CeHs CiHiCLFN;S 368 8L  ‘sois  368[M"], 370[M?], 372[M ™
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Entry R R’ Product M.W. Yield m.p.(°C) Mass (m/2)

12 24CIy5F-CH, 2CICHs  CiHuClFN.S 402 80 1fj’é[13%6 402[M*], 404]M %], 408[M*], 410[M**]

13 24-BryCaHs 4-CaH, CiHBrN,S 439 80  132-133 439[M"], 441[M?"], 443[M*]

14 24BryCeHs 2BrCH,  CiHpBrNsS 519 81 2%411-72-%341 519[M"], 521M2"], 523[M*“]
162-163 .

15 4-OCHCeHa CeHls CoHpNOS 311 84 102183, 311[M*]
123124 \ .

16 A-CICH, CeHls CoHuCIN:S 315 80 2%1%4, 315[M*], 317[M?]
129-130 .

17 3-NO,CeHa CeHls CoHuNOS 326 80 229050, 326[M"]

18 4-OCH,CeHs ACICH,  CpHiCIN:OS 345 84 1;;_71'%[836] 360[M"], 362[M %],

19 4-CICH, ACICH,  CuHiClNsS 350 82 1411;1?1_4113[9361 350[M"], 352[M>], 354[M?",

20 3NOCH; 4CICH,  CyHiCINOS 237 81 o015, 337[M"], 396[M*]

21 2,4-Cly-CaHs CeHls CiHuCLNS 351 85  135-136 351[M*], 353M1%], 355[M“]

2 2.4-ClyCaHs 2BICH,  CuHBICINS 426 81 20023, 429[M"], 431IM?'], 433[M*]
177-178 .

23 CiHO(2-Furyl) CeHls CuHeN:0S 211 82 SITITE, 271[M*]
164-165 .

24 CHO@Fuy) CHORFuryl) CgHuNOS 203 82 o019, 203[M*]

25 3.4-(CHs),-CaHs CeHls CiHiNsS 309 75 135136 300[M*], 353M1%], 355[M“]

26 34-(CHJrCHs  2BICH,  CyHuBN;S 388 71 71020, 388[M "], 390M ]
234235 . ”

27 3,4-(CH3)2'C6H3 4-BrCgH, CigH1gBrN3S 388 72 231_333[24] 388[M ], 390M ]

28 34(CH)-CH;  2CICH,  CuHuCINS 343 72 L2 343(M"], 345[M?]

20 34-(CHy)yCeHs  4CICHs  CuHuCINGS 343 72 2%_72'%[824] 343[M"], 345[M?]
213214 . ”

30 34(CH)rCeHs  2-FCeH, CuHuFNss 327 70 TI3E 327[M*], 329[M %]

31 34(CH),CeHs  AFCeH, CuHuPN;S 327 71 220200, 327[M*], 329[M?]

2 34(CH)-CH; 4OHCH,  CgHgNOS 325 72 2120, 325[M*]
209-210 .

3B 34(CH)-CH; 4OCHCH.  CgHaNOS 339 75 20210, 339[M"]
200-201 .

34 34(CH)-CHy 4CHGCH,  CgHaNsS 323 74 20000, 323[M*]

35  34-(CHy)yCeHs 4NOCeHs  CigHxNiOS 354 70 Zgg?éggéq 354[M"]

TABLE 2: Reusability of fly-ash:H,O catalyst on cyclization
of styryl 3,4-dimethylphenyl ketone (2 mmol) and
thiosemicar bazide (2 mmol) under reflux condition (entry 25)

Run 1 2 3 4 5

Yield 75 70 62 50 53

TABLE 3: Theeffect of solventson theyield of 1-thiocarbomyl
pyrazoline (entry 25)

Solvents
Fly-ash:H,0
MeOH EtOH DCM THF
73 73 68 65 75

M eOH=M ethanol; EtOH=Ethanol; DCM= Dichloromethane;
THF=Tetrahydrofuran

related with variousHammett substituent constantsand
F and R parametersthrough single and multi-regres-
sionanalysesincluding Swain-Lupton’s*! parameters.
Theresultsof statistical analyses of single parameter
corrdlationsareshownin TABLEDS.

Thecorrelation of vC=N and C=S(cm*) frequen-
ciesof 3-(3,4-dimethyl phenyl)-5-(substituted phenyl)-
4,5-dihydro-1H-pyrazol e-1-carbothioamides with
Hammett substituent constants, F and R parametershas
shown satisfactory correl ation coefficientsexcludingH,
and4-CH, substituents. If these subdtituentsareincluded

e, Onganic CHEMISTRY
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TABLE 4 : The spectroscopic data of 1- thiocarbomyl
pyrazolines (entries 25-35)

IR(v, em™) 'H NMR(8,ppm) NMR1(3<SC,ppm)

Entry X Ha Hp He
C=N NH C=S (dd, (dd, (dd, C=N C=S

1H) 1H) 1H)
25 H 1593 3462 1380 3.021 3.652 6.358 158.25 176.58
26 2-Br 1588 3454 1368 3.353 3.871 6.301 161.33 174.72
27  4-Br 1584 3451 1366 3.405 3.712 5.961 163.84 178.10
28  2-Cl 1583 3449 1362 3.107 3914 7.194 16211 177.11
39 4-Cl 1581 3455 1363 3.421 3.814 5972 15961 173.21
30 2-F 1580 3453 1365 3.108 3.108 6.353 159.92 174.18
31  4-F 1576 3450 1368 3.147 3.767 5.947 163.71 176.93
32 4-OH 1578 3454 1364 3.105 3.705 5.966 164.23 177.16
33 Oé-H3 1574 3447 1360 3.145 3.791 6.017 158.71 174.07
34 4-CH; 1575 3453 1363 3.165 3.796 5.981 159.07 174.14
35 4-NO, 1588 3457 1371 3.316 3.841 5.971 16321 178.10

intheregression, they reduced the correlation consid-
erably. The vNH stretches (cm™) of these 3-(3,4-
dimethylphenyl)-5-(substituted phenyl)-4,5-dihydro-
1H-pyrazole-1-carbothi oamides has shown satisfactory
correlation for Hammett oR a substituent and R pa-
rameters excluding 4-F and 4-OH substituents. The
remai ning Hammett substituent constant gave poor cor-
relation. Thefailurein correlation wasdueto the ab-
senceof transmittance of polar, inductive, andfield ef-
fectsof the substituent on the spectra group frequen-
ciesvNH (cm®) and i sassoci ated with the resonance-
conjugativestructure shownin Figure 3.

Someof the Hammett Single parameter corrdations
of vNH (cm?) frequencies of 3-(3,4-dimethyl phenyl)-
5-(substituted phenyl)-4,5-dihydro-1H-pyrazole-1-
carbothioamideswerefail individualy. So, theauthors
think that, itisworthwhileto seek themulti-regression

TABLES5: Reaultsof statistical analysisof infrared v(em™) C=N, C=S,NH, CF, NM R chemical shifts( ppm) of Ha, Hb, Hc,
C=Nand C=Sof 1-thiocarbamyl pyrazolineswith Hammett 6, ¢*, 6, 6, constantsand F and R parameters(entries25-35)

Frequency Constants r I p S n Correlated derivatives
vC=N c 0.905 1580.58 10.446 5.22 10 2-Br, 2-Cl, 4-Cl, 2-F, 4-OH, 4-OCHg3, 4-CH3, 4-NO,
o' 0.906 1581.35 6.697 5.02 10 2-Br, 2-Cl, 4-Cl, 2-F, 4-OH, 4-OCHj3, 4-CH3, 4-NO,
o 0.907 1581.04 2121 6.30 9 2-Br, 2-Cl, 4-Cl, 2-F, 4-OH, 4-OCHj3, 4-NO,
ORr 0.906 1586.43 19.442 4.78 10 H, 2-Br, 2-Cl, 4-Cl, 2-F, 4-OH, 4-OCHj3, 4-NO,
F 0.908 1582.67 -2.089 6.36 11  H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCH3, 4-CH3, 4-NO,
R 0.907 1586.75 16.120 4.45 10 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHg, 4-NO,
vNH 0.823 345238 2771 419 11  H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCH3, 4-CH3, 4-NO,
o' 0.822 3454.06 1.667 4.20 11  H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCH3, 4-CH3, 4-NO,
o 0.882 345513 -5316 4.13 11  H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCH3, 4-CH3, 4-NO,
ORr 0.906 3456.12 12.404 3.36 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj3, 4-CH3, 4-NO,
F 0.838 345522 -4.999 410 11  H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCH3, 4-CH3, 4-NO,
R 0.905 3455.86 8.747 352 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj3, 4-CH3, 4-NO,
vC=S 0.929 1365.77 4.960 5.05 10 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCH3;, 4-CH3;, 4-NO,
c" 0.903 1366.15 3.035 551 10 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCH3;, 4-CH3;, 4-NO,
o 0.901 1367.92 -4.263 571 9 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHg3, 4-NO,
OR 0.905 1369.69 14.088 4.92 10 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHa, 4-CHj3, 4-NO,
F 0.901 1367.74 -3.371 572 10 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCH3;, 4-CH3;, 4-NO,
0.905 1369.58 10.499 4.97 10 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCH3;, 4-CH3;, 4-NO,
8H, 0905 3108 0240 012 11  H,2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj, 4-CHs, 4-NO,
o 0904 3201 0106 013 11  H,2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj, 4-CHs, 4-NO,
o 0.904 3.095 0.309 012 11  H,2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHs, 4-CH3, 4-NO,
OR 0.833 3282 0216 0.13 11  H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj3, 4-CH3, 4-NO,
F 0.822 3145 0.154 014 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj3, 4-CHj3, 4-NO,
0.875 8265 0.185 0.15 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj3, 4-CHj3, 4-NO,
8H, 0.808 3729 0.005 0.23 11  H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj3, 4-CH3, 4-NO,
o' 0.810 3729 -0.041 0.22 11  H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj3, 4-CH3, 4-NO,
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Frequency Congants r I p S n Correlated derivatives
o 0.820 3.733 -0.023 0.22 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj3, 4-CHs, 4-NO,
OR 0.837 3.818 0.394 0.21 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CH3, 4-NO,
F 0.829 3.823 -0.252 0.22 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CH3, 4-NO,
0.839 3.823 0.321 021 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CH3, 4-NO,
SH, 0.809 6.171 0.105 0.39 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CH3, 4-NO,
G 0.873 6.167 0.238 0.36 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CHs;, 4-NO,
G| 0.805 6.147 0.091 0.39 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CHs, 4-NO,
OR 0.812 6.171 -0.051 0.39 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CHs, 4-NO,
F 0.802 6.198 -0.336 0.39 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CHs;, 4-NO,
R 0.812 6.324 0.119 0.39 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CHs;, 4-NO,
3CN 0.903 161.02 2.086 2.26 10 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OCHg, 4-CH3, 4-NO,
G 0.901 161.23 0.598 2.35 10 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OCHjs, 4-CHs;, 4-NO,
G| 0.905 159.02 6.135 1.90 10 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OCHg, 4-CH3, 4-NO,
OR 0.880 160.97 -1.230 2.36 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CHs, 4-NO,
F 0.905 159.24 4954 119 9 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-OCH3, 4-CHjs, 4-NO,
R 0.881 160.81 -1.507 2.38 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CH3, 3-NO,
3CS 0.903 175.61 1.972 1.76 10 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OCHg, 4-CH3, 3-NO,
o’ 0.902 175.95 0.672 1.85 10 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OCHg, 4-CH3, 3-NO,
o 0.828 175.00 2.299 1.18 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CH3, 4-NO,
OR 0.878 17644 2514 118 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHjs, 4-CHs, 4-NO,
F 0.861 175.78 1.358 1.85 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj3, 4-CH3, 4-NO,
R 0.821 176.26 1.352 1.85 11 H, 2-Br, 4-Br, 2-Cl, 4-Cl, 2-F, 4-F, 4-OH, 4-OCHj3, 4-CH3, 4-NO,
r = correlation co-efficient; p = lope; | = intercept; s = standard deviation; n = number of substituents

Figure3: Theresonance-conjugative structure

analysis of thesefrequencieswith Swain-Lupton’si*4
constants. The multi-regressionsgave satisfactory cor-
relation withinductive, resonance and field effects of
the substituents. The corresponding multi-regression
equationsaregivenin (2) —(7).

v, (Cm™) = 1584.96(+3.3714)+4.3660, (+0.726)
-2.002 6,, (+0.066)

(R=0.968, P> 95%, n=11)

vy (€M) =1585.72(+2.964)+3.166F (0.133)
+16.968R (£5.702)

(R=0.972, P> 95%), n=11)

v._(cm?) = 1370.61(23.518)-2.7256, (£0.755)
+13.712 6,, (+2.668)

@

©)

4

(R=0.953, P> 95%, n=11)

v,_(cm™) =1369.62(+3.360) -0.129 F (+0.062)
+10.465R (£0.0.064)

(R=0.951, P> 95%, n=11)

v,,,(cm) = 3457.46(+2.334)-13.9810, (+0.498)
+11.8996,, (+5.30)

(R=0.966, P> 95%, n=11)

v,,.,(cm?) =3456.67(£2.346)-2.496F (+0.264)
+8.854R (£2.514)

(R=0.959, P> 95%), n=11)
'H NMR spectral study

The *H NMR spectra of synthesised 3-(3,4-
dimethylphenyl)-5-(substituted phenyl)-4,5-dihydro-
1H-pyrazole-1-carbothiocamide derivatives (entries 25-
35) under investigation have been recorded in
deuteriochloroform solutionemploying tetramethylslane
(TMYS) asinternd standard. Thesignalsof the 3-(3,4-
dimethylphenyl)-5-(substituted phenyl)-4,5-dihydro-
1H-pyrazole-1-carbothioamides ring protons have
been assigned. They have been calculated asAB or
AA’ systems respectively. The chemical shifts (ppm) of
H_areat higher fieldsthanthoseof H, andH_inthis
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seriesof 1-thiocarbomyl pyrazolines. Thisisduetothe
deshielding of H, andH whichareindifferent chemica
aswell asmagneticenvironment. TheseH_protonsgave
anAB pattern and the H, proton doubl et of doubletin
most caseswaswell separated fromthesignalsH_ and
thearométicprotons Theass gned chemicd shifts(ppm)
of the pyrazolinering H_, H and H_protons are pre-
sentedinTABLEA4.

In nuclear magnetic resonance spectra, the*H or
the *C chemical shifts (8, ppm) depend on the el ec-
tronic environment of the nuclel concerned. These
chemica shiftshave been correlated with reactivity pa-
rameters. Thusthe Hammett equation may beusedin
theformasshownin (8).

Logoé=Logo,+ po (8)
Where §, isthe chemical shift of the corresponding
parent compound.

Theassigned H_, H, and H_proton chemical shifts
(ppm) of synthesized 3-(3,4-dimethyl phenyl)-5-(sub-
stituted phenyl)-4,5-dihydro-1H-pyrazole-1-
carbothioamides have been correlated with various
Hammett Sgmacongants. Theresultsof Satistica andy-
Sigh#21232%314 gre presented inTABLE 5. TheH_ pro-
ton chemical shiftschemicd shifts(ppm) correlated sat-
isfactorily with Hammett ¢, 6*, and 6, constants. The
remai ning Hammett substituent constants, Fand R pa-
rameterswerefail incorrelation. All correlationsgave
positivep values. Thisimpliesthat thenorma substitu-
ent effectsoperatesinal system. TheH, and H_ proton
chemicd shifts(o, ppm) with Hammett substituent con-
stants, F and R parametersgave poor corrdations. The
fallurein correlation isassociated with the conjugative
structureshowninFigure 3.

Inview of theinability of theHammett 6 constants
to produce sati sfactory correation individualy, the au-
thorsthink that it isworthwhileto seek multiple corre-
lationsinvolving either o, and o, congtantsor Swain-
Lupton’s Fand R parameters. The correlation equa:
tionsfor H__proton chemica shifts(5, ppm) aregiven
in(9)-(14).
8H_PP™ = 3.145(+0.082) - 0.338(0.175)o,
+0.259 (£0.018)a,, ©)
(R=0.962, P> 95%, n=11)
8H_ P =3.189(+0.083) +0.237(x0.017)

F +0.247 (£0.018) R
(R=0.953, P> 95%, n=11)
8H,®P™ = 3.811(20.153) - 0.052 (£0.031) o,

@Wu'c CHEMISTRY —

(10)

+0.396 (£0.032)0,, (1)

(R=0.937, P> 90%, n=11)

8H,#P™ = 3.877(0.139) - 0.166 (+0.021)
F +0.0278 (20.021) R

(R=0.938, P> 90%, n=11)

8H o™ = 6.143(:0.284) +0.096(::0.066)c,
- 0.365 (£0.024),_

(R=0.906, P> 90%, n=11)

8H o™ = 6.230(0.261) +0.199(x0.021) F
+0.178 (+0.052) R

(R=0.912, P> 90%), n=11)
3C NMR spectra

Chemigts, Organic and physica organic chemistry
researcherg1221.23283143 haye made extensive study of
13C NMR spectrafor alarge number of ketones, sty-
renes and keto-epoxides. Intheir study, they investi-
gated thelinear correlation of thechemical shifts(ppm)
of vinyl and carbonyl carbonswith Hammett o con-
stants, F and R parametersin akenes, alkynes, acid
chloridesand styrenes. Inthe present study, the chemi-
ca shifts (6, ppm) of 3-(3,4-dimethylphenyl)-5-(sub-
stituted phenyl)-4,5-dihydro-1H-pyrazole-1-
carbothioamides C=N and C=Scarbon have been as-
signed and are presented in TABLE 4. Attempts have
been made to correlate the above assigned carbon
chemicd shifts(6, ppm) with Hammett substituent con-
stants, field and resonance parameterswith the hel p of
singleand multi-regression ana ysesto study thereac-
tivity through theeffect of substituents.

The observed C=N and C=S chemical shifts
(6,ppm) of synthesi sed 3-(3,4-dimethyl phenyl)-5-(sub-
stituted phenyl)-4,5-dihydro-1H-pyrazole-1-
carbothi oamides have been correl ated with Hammett
substituent constantsand theresultsof statistica andy-
ssarepresented in TABLE 5. TheC=N chemicd shifts
(6, ppm) has shown satisfactory correlation with
Hammett o, ¢*, o,, constants and F parameters ex-
cluding 4-F and 4-OH substituents. The remaining
Hammett substituent constantsand R parameter were
fall incorrelaion. Thefalureinthe corrdaionisdueto
incapability of transmittance of theresonance effect of
the substituentson the C=N carbon chemica shifts(o,
ppm). Thechemical shifts(6, ppm) observed for the
C=Scarbonof the 3-(3,4-dimethyl phenyl)-5-(substi-
tuted phenyl)-4,5-dihydro-1H-pyrazol e-1-carbothio-
amides have been shown poor correlation with
Hammett 6 and ¢* constants. Theremaining Hammett

(12)

(13)

(14)
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substituent constants, F and R parameterswerefail in
corrdaion. All correlationsgavepogitivep values. This
showsthat thenormal substituent effectsinal systems.
Thefalureinthecorre ation wasduetothereason sated
earlier and it isassociated with the resonance - conju-
gativestructureshowninFigure 3.

Inview of theinability of someof thec constants to
produceindividudly satisfactory corrdation, theauthors
think that, it isworthwhileto seek multiplecorrelation
involving either ¢, o or Fand R parameters®l. The
generated corrdation equationsaregivenin (15) to (18).
8., P"™ =158.93(£1.371)+6.084 (+2.035)0,
-0.458 (£0.037)0,,

(R=0.959, P> 95%, n=11)

8., "™ =159.20(% 1.341)+4.895 (+2.714)
F-0.196 (+0.275)R

(R=0.955, P> 95%, n=11)

8. PP = 175.56(%1.230)+2.615(0.201)g,
+2.852 (+0.245)0,,

(R=0.948, P> 90%), n=11)

8. PP™ =175.61(% 1.206)+1.968 (+0.248)

F+2.320 (£0.158)R

(R=0.933, P> 90%), n=11)

(15)
(16)
(17)

(18)

CONCLUSION

Some 1-thiocarbomyl pyrazolinesincluding 3-(3,4-
dimethyl phenyl)-5-(substituted phenyl)-4,5-dihydro-
1H-pyrazol e-1-carbothioamides have been synthesised
by fly-ash:H,O catal yzed aqueous phase cyclization of
cha conesand thiosemicarbazide. Theyie dsof thesyn-
thesized carbothicamidesare morethan 75%. Thecor-
relation study of infrared v(cm®) of C=N, C=Sfre-
quencies, *H and ®*C NMR chemicd shifts (o, ppm) of
H_ and C=N, C=S, of 3-(3,4-dimethylphenyl)-5-
(substitutedphenyl)-4,5-dihydro-1H-pyrazole-1-
carbothioamides have shown satisfactory correlaion co-
efficient in both singleand multi-regression analyses.
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