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Abstract

N-formyl-pyrazoline is the central intermediate in the biogenesis of naturally occurring
pyrazoloisoindole derivatives and a useful material in the laboratory synthesis. These derivatives
(N-formyl-pyrazoline and pyrazoloisoindoles) were displayed many interesting biological
properties, such as hypoglycemic, anti‘microbial, amoebicidal, antibacterial, antipyretic, and
analgesic activities. An alfernate synthetic approach of 2-(substituted aryl)-3,3a-dihydro-8H-
pyrazolo [5,l-a] isoindol-8-ones via chalcone based N-formyl-pyrazolines is described. N-
formyl-pyrazolines (1b-15b) were prepared in excellent yield (81-96%) by the reaction of
chalcones (1a-15a) with hydrazine hydrate in presence of formic acid, which undergoes
intramolecular Friedal-Craft acylation in the presence of trifluoroacetic acid (TFA) as a catalyst
to afford functionalized 2-(substituted phenyl)-3,3a-dihydro-8H-pyrazolo[5,1-a]isoindol-8-one
(3¢c-15¢) in good to excellent yield (74-94%) at refluxed in acetonitrile. Owr synthetic route

avoids expensive reagents and significantly improved the yield.
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CHAPTER 1

INTRODUCTION

1.1 Introduction: .

The plant_ éhemistry is a wide and distinct ﬁeld, which concerned vﬁth’énomoUs variety
of organic sflb‘stances accumulated by plants, for example alkaloids, amino “acids,
pyrazoloisoindole, pyrazoline, etc. In literature, derivatives of nitrogenated heterocyclic
aromatics of five members have been described with the inhibition of proétaglandin biosynthesis.
Some of these azole derivatives are pyrrolsH, imidazoles®, pvyr‘azoless’6 and pyrazolines, which
are pyrézole derivatives”®. It has been suggested that biological evaluatiori of new bioactive

molecules containing pyrazol nucleus is 1mportant for the creation of promlslng new analgesic
agents9 12 Some pyrazoline-derived compounds including dipyrone (metamlzol) have been
shown to possess analgesic activities mediated by peripheral mechanisms such as inhibitions of
_cyclooxygenaseL enzyme activity, arachidonic acid cascade and prostaglandm blosynthe51s -8,
However, some’ other pyrazoline-derived compounds have been reported as centrally -acting
.‘analgesic agents® '!. Decrease of on/off cell firing in the periaqueductal gréy10,~acfii\/ation of
endogen opioid mechanisms’ and spinal noradrenéféic and serotonergic sy'ster'nsr1 are some of

the suggested mechanisms about this centrally mediated analgesia.

Pyr‘azol@isoindo]ohe derivatives (Figure 2) are known for their ;ila'nt growth regulating
"properties12 'Th"ése structures can be regarded as aza-pyrroloindolones or a/ia-anéiogues of
trlpentones which possess anti-cancer properties and which are widely studied in laboratorys".

Pyrazolmsomdole Pyrazoline and its derwatlves have attracted considerable at‘rentlon due to the
wide variety of:biological activities (Flgure 3). They exhibit hypoglycemic, antlmlcroblal,
amoebicidal, antibactérial antipyretic, and analgesic activities'®. Specifically, 5-hydroxy-4,5-
dlhydro-lH _pyrazoles are known to possess anti-inflammatory and analgesic ~ activity".

Pyrazoles exhibit analgesic'®, 19

antimicrobial'’, anti- mﬂammatory , antlhypertenswe and
hypoglycemicactivitie520. Also as potential antiprotozoal, cytotoxic ' agents*’, and CB;
cannabinoid receptor antagonists as appetite supp ressants for the treatment of obesity**. Even
today,the pyfazol__e'core concontinues to emerge as a central candidate for pharmaceutical and

agricultural applications®. The pyrazoline function is quite stable, and has insbir‘ed chemists to -



utilize this stable fragment in bioactive moieties to synthesize new compounds possessing
biblogicaj activities®*. Pyrazoloisoindole and pyrazoline derivatives synthesized based on moiety

of chalcone.

~ Chalcones are well known natural compounds and in synthetic chemistry a well known
intermediateé for synthesizing various heterocyclic compounds bearing the 1, 3- dibhényib"r‘op&-
en-1-one framework that have displayed a wide biological activities such as énltimicrobiai, anti-
inflammatory, analgesic, antiplatelet, antiulcerative, _antimé]arial, anticancer, antiviral, .
antileishmanial , antioxidant , antitubercular, antihyperglycemic, in;munom‘OdLiiatdry inhibition
of chemical mediators, release inhibition of leukotriene B,4, inhibition of tyrosinase and

inhabition of aldose reductase activities®>2’.

The majority of the naturally occurring chalcones contain either hydroxyl (OH) or methoxy -
(OCH3) substituents on the two aromatic rings’®. However, th§ number of different chalcones
that ‘are theoretically possible in nature is extremely high since each of the groups can be
substituted by one or more sugars, which in turn can be acylated with different phenolic of
aliphatic moieties. Synthetic and naturally occurring hydroxychalcones and methoxychalcones

. are of particular interest as they display a wide range of biological properties aﬁd exert diverse
pharmacological, activities. In fact, because of their chemical structures, these compounds can
»promote both antioxidant and pro—oxidaﬁt effects and, as a consequence, have been shown to be
effective chemopreventive agents as well as to exert bactericidal, antifungél,‘ anticarcinogenic,
and anti-inflammatory actionsgl’n. The mechanism(s) responsible for fhis pleibﬁ_’:opism remain to
be fully understood, but it is bécoming evident, that more than one sﬁeciﬁé cellular target is
implicated in the pharmacological actions médiatcd by chalcones. For instance, thé “anti-
inflammatory properties of 4-dimethylamino-3’,4’-dimethoxychalcone and 2'.5'-dihydroxy-4-
chloro-dihydrochalcone in murine macrophages were initially reppfted to .involv‘e a direct
scavenging effect on superoxide anion production and inhibition of inducible nitric oxide
synthase (iNOS) expression®**, | |

i




Many studies of chalcone related to cancer have demonstrated. The presence of a reactive a,p-
unsaturated keto function in the chalcone is found to be responsiblé for their microbial activity.
The chalcone are acyclic polyphenolic compounds possessing 15carbon atomé(Figure 1) ; two
benzene rings joined by a linear three carbon chain®®>. They constitute one of the most

characteristic classes of compounds in higher plants.

The skeleton above, can be represented as the

Cs-C5 - Cs system.
Figurel:

Rz

R;=H, OH, Br, Cl; R, =H, OH; R; =H, OCHj;

R, = H, CH;, OCHs, OH, Cl, Br, NO;

R5 = H, OCH;;, N02 .
: Figure 3: General Structure of Pyrazoline



1.2 Literature survey:

Chalcone was synfhesized using Claisen-Schmidt reaction. In 'chalcone,- more jmﬁoftant
moiety is o,B unsaturated ketone, which has more important for biological activity. The ‘a,B-
unsaturated keténes can play the role of wversatile precursors in the syntheses of the
corresponding pyrazoline derivatives*®*!, Pyrazoline are very important intermediate in organic
chemistry and can serve as versatile precursor in synthesis of many natural products ‘and drug
moieties. Some reagent including, hydrazme hydrate, phenylhydrazme and methyl hydrazine,

have used in cyclization of chalcone to form pyrazolme

Route: 1 (R=-H, Ph, CH3)

Rolf van Hes, Kobus Wellinga, and Arnold C. Grosscurt was Synthesis and Insecticidal

Properties of 3,5-Diphenyl-1-phenylcarbamoyl-2-pyrazolines. They are Synthe51s these product

by chalcone derivatives®.

Ry Ry Ry
S '
NHNHHE0 [ — Rz R;CaHNCO \ R,
— '—>
Ethanol,Reflux I\}‘N \ / ether . N=N
s _ o?]\rlq—PhR3

: H

Route: 2 (R1= -Cl, —Csz, —N(CH3)2; R2= H, -Cl, CHz; R3=—Cl, -'-BI',—-.CF?,).

Karolin Aléx, Annegret Tillack, Nicolle Schwarz, and Matthias Beller have been _deVeloped

a method for novel regioselective synthesis of aryl-substituted pyrazolines. Substituted
phenylhydrazines react with 3-butynol in the presence of a catalytic amourit of zinc triflate to
give pyrazoline derivatives. The resulting products are easily oxidized in a one-pot procedure to

the corresponding pyrazoles**.




H : : :
OH
N\NHZ + /\/ Zn(OTf)z . | + H20

|// TFA,24hr,100 °C \
R : | N~NH

Route: 3(R = Cl, Br, CHj).

: Alexander L. Johnson and Phl[lp B. Sweetser have . described the synthe51s of 2-
(4-methoxyphenyl)-8H-pyrazolo[5,]-u]isoindol-8-one  from its 3 ,3a-dihydro derivative, Wh]Ch
. was prepared from phthalaldehydic acid, 4-methoxyacetophenone, and hydrazme The -
reverse cyclisation of 2-[3(5)-arylpyrazol-3(5)- yl] benzoic acid proceeded w1th th10ny1
* dichloride, phosphoric trichloride or acetic anhydride®.

0 . )
H Oy, -CHs OCHj4 0
. NOUR
o - KOH-EtOH NoHgs - NS
on * 0 0 reflux '
OCHj o
R = 4-CH30C4H,; 4~ cszocsH4, 2,45(CHz),CeHa;:
e 2,4,6-(CH3)3CgHa; 3-CH3CgHa; 4—CF3CBH4 3-BrCgHs;
! 3,4 -Cl,CgHa; 4-FCgHy; (CH3)3C. ,
Route: 4

Islami, Mohammad Reza and Abedini-Torghabeh was synthesized fused pyrazole 'sy‘sféms
as biological important molecules. An efficient two-step protocol has been developed to maked
molecules | of -this family via the reaction between di-Methylacetylenedicarboxylate,
triphenylphosphine and N-aminophthalimide in the presence of benzoic acid or N-
aminophthalimide derives. This reaction occurred éasily at ambient temperature to give stable
phosphorus ylides, which upon heating undergoes an intramolecular Wittig reaction to afford the

pyrazolo[$,1-ajisoindole derives®.

o . )
O ‘ . S JAC
. ] . . -NHAC N—-N
OMe . Ph N L oy o
MeO | Ph—P—Ph * A S €
0] 0 .,
o o
MeO 0

Route: 5



Aim and scope of the present work

Chalcone is a very special a,f-unsaturated ketone system. The «,B-unsaturated ketones play the
important role of versatile precursors in the synthesis of thé many natural product and biolo gical
active compouﬁds. Chalcone are convenient and versatile materials fpr the syhthésis of
pyrazolines. Some reagent including, hydrazine hydrate, phenylhydrazine, and methyl hydrazine,
have used in cyclization of chalcone to form pyrazoliné. The present’ study‘deals with the
synthesis of N-formylpyrazoline as a new representative of this compound class by reaction of an
o,B-unsaturated ketone with hydrazine hydrate and formic acid and report an alternate method
- for the preparation of functionalized 2-(substituted aryl)-3,3a—dihydro-8H-pyrazolot5,1;a]iéo-
indol-8-one (1c-15¢) via chalcone based N-formyl-pyrazolines using trifluoroacetic acid as

catalyst at refluxed in acetonitrile (Scheme 1).

R4 R,

R1 R, i
O O _HCOOH TFA(cat.)- MeCN
Rs NHzNHz H,0 Rq reflux, 10-12 h
reflux, 3-4 h )‘H Rs .
(81-96%) o (74-94%)
v
1a-15a 1b-15b ' 1c-15¢
Ry =H, OH, Br,Cl,R; = H, OH, R; = H, OCH;
Rs=H,C

H3 ,0CHg, OH , CI, Br. NO, , R; = H, OCHj , No2

Scheme 1
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CHAPTER-2A

2A: SYNTHESIS OF CHALCONE DERIVATIV ES .

2A.1 Instruments and Chemicals used

Flash chromatography was performed on silica gel (Rankem laboratory, 60-120 mesh).
TLC was perforined on aluminum-backed silica plates (contaiﬁ -13% CaSO; ¥ H,0, SILICA -
Gel /UV,s4), which were developed by using UV fluorescence. Mélting points were determined
on kofler apparatus melting point apparatus and are uncorrected. Elemental anaiys‘is was
performed on a Vario EL CHNS analyzer. Infrared spectra were recorded-on a Nexus Thermo
Nicolet FT-IR spectrometer using KBr pellets ."H NMR spectra were recorded at 500 MHz on
Brucker ultra shield AC 300 and DPX 300 instruments, respectively; °C NMR spectra at 125.5
MHz’s chemical shifts are given in parts per million (ppm) referenced to TMS. High resolution
mass spectra (m/z) were recorded on a Perkin Elamer GC-MS spectrometer. All commercially
available chemicals were used with further purification. Anhydrous so.lver.lts were distilled from

I
B

appropriate drying agents prior to use. h
. 2A. 2 General procedure for the synthesis of Chalcones

Different Acetophenone (1 mmol) and different aromatic aldehyde il(l mmol) were
dissolving in methanol (10 mL) with stirring at room temperature. Aqueolié NaOH (0.080 g, 2
mmol) was added in portion, which gave a yellow/white cloudy solution. The reaction mixmfe
was stirred for 2-5 hours at the same temperature. The solution was directly poured into crushed
ice and IN HCI (10 mL) was added to neutralize the sdlution. The resulting solution was
precipitated on neutralization, filtered, and washed with water (2 x 20 rﬂL). The ;)récipitafe was
crystallized from solvent (EtOH or MeOH/CH,Cl,) to give the producf or silica gel cbliﬁnn
chromatography is used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluént to purify the

product.
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2A.3 Synthesis of chalcone(1a)

Acetophenone (0.‘1 16 mL, 1 mmol) and benzaldehyde (0.-101 ml, 1 rh“mol)'were disSblving in
methanol (10 mL) with stirring at room temperature. Aqueous NaOH (0.080 g, 2 mmol) was
added in portlon which gave a white solution. The reaction mixture was stirred for 2 hours at the
same temperature. The solution was directly poured into crushed ice and 1N HCI (10 mL) was
added - to neutraiize the solution. The resulting solution was precipitated on neutralization,
filtered, and washed with water (2 x 20 mL). -The precipitate was crystallized from solvent
(EtOH or MeOH/CHZClz) to give the product or silica gel coiumn chromatography is used in a
mixture of hexane and ethyl acetate (9:1 v/v) as eluent to purify the product Yield=92%, m.p. =
71-73°C. "HNMR (CDCl;, 500MHz ) § ppm: 8.05-8.03 (m, Ar-H, 2H), 7.83 (d, J=11. SHz
=CH-Ar, 1H), 7.69-7.63 (m, Ar-H, 2H), 7.62-7.57 (m, Ar-H, 1H), 7.55-.51 (m, Ar-H, 3H), 7.47-
7.43 (m, Ar-H, 3H); IR Ve (KBr, cm’ h: CO Vsreten 1640, N-Hbending 1534,. 1203, 1157.47
1085. 32,997.17, 820.12, 760.04 , 679.28.

2A4 Synthesis of (E)-3-(4-chlorophenyl)-1-phenylprop-2-en-1-one(2a)

Acetophen‘grilje (0.116 mL, 1 mmol) and p-chlorobenzaldehyde (140.5 mg, 1 mmol) were
dissolving in methanol (10 mL) with stirring at room temperature. Aqueous NaOH (0.080 g, 2
mﬁiol) wa;c. added in portion, which gave a white solution. The reaction mixture was stirred for 4
 hours at the same temperature. The solution was directly p(;ured into crushed ice and 1N HCI (10
mL) -was added to neutralize the solution. The resulting solution vyas';preéipitated on
neutralization, filtered, and washed with water (2 x 20 mL). The precipitate; was crystallized

from solvent (EtOH or MeOH/CH,Cl,) to gfvé the product or silica gel column chromatography

14



_is used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent_"to pu’fify the product.
Yield=93%, m.p. =111-112°C. "HNMR (CDCl;, 500MHz) 5 ppm: 8.06-8.04 (m, Ar-H, 2H), 7.96
(d, J=15.5Hz, =CH-Ar, 1H), 7.83-7.64 (m, Ar-H, 2H), 7.63 (d, J=12.0Hz, O=C-CH=, I-H).7 61-
7.54 (m, Ar-H, 2H), 7.46-7.40 (m, Ar-H, 3H); IR Vmax (KBr, cm’ H:Co Vstretch 1644, NHbendmg'
1523, 1206, 1157, 1075, 997, 820, 760 , 679. ’

2A. 5 Synthesis of (E)-1, 3-bis(4-chlorophel_1yl)prop‘-2'-'en-1-on'el‘(3.éi)

4-chloroacetophenone (0.1295 mL, 1 mmol) and 4-chlorobenzaldehyde (146.5 mg, 1 mmol)
were dissolving in methanol (10 mL) with stirring at room tem"p')er’ature'. Aqueous NaOH t0.0SO
g, 2 mmol) was added in portion, which gave a yellowish solution. The ‘reaction mixture Wa's
'stifred for 6 hours at the same temperature. The solotion was directly poured into-crushed ice and
IN HCI (10 mL) was added to neutralize the solution. The resulting solution was precipita:t"ed on
heutralization; fﬁtered, and washed with water (2 x 20 mL). The precipitate was cr'ysta]lized
from solvent (EtOH or MeOH/CH,Cl,) to give the product orsilica gel column7 chromato‘graphy
-is used.-in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent to purtfy the product. Yield=
91%, m.p. = 78- 81°C. '"HNMR (CDCl;, 500MHz) § ppm: 8.03- 7.93 (m, , Ar-H, 2H), 7.80 (d,
j?12.5Hz,=CH-Ar, 1H), 7.77-7.58 (m, Ar-H, 2H), 7.52-7.50 (m, Ar-H, 2H), 7.46 (d,/ = 13.0Hz,
1H), 7.44-7.41 (m, Ar-H, 2H); IR Vpax (KBr, cm™): CO Virern 1647, N-Hpending 1533, 1206,
1157, 1076, 987, 824, 764 , 679. | e

3A.6 Synthesns of (E)-3-(4- bromophenyl) 1-phenylpr0p ~2-en- -one(4a)

Acetophenone (0.1205 mL, 1 mmol) and 4- bromobenzaldehyde (185 03 mg, 1 mmol) were
dlssolvmg in methanol (10 mL) with stirring at room temperature. Aqueous NaOH (0.080 g, 2
mmol) was added in portion, which gave a yellow solution. The reaction mlxturP was stirred for
3-hours at the same temperature. The solution was dlrectly poured into crushed ice and 1N HCI
‘(10 mL) was added to neutralize the solution. The resulting solutlon was- prec1p1tated on
neutralization, filtered, and washed with water (2 x 20 mL). The precnpltate was crystalhzed
from solvent (EtOH or MeOH/CH,Cl,) to give the product or silica gel column chromatography
is used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent to punfy the product Yield =
© 93%, mp. = 74-79°C 'HNMR (CDCl;, 500MHz) § ppm: 8.02-8.00 (m, Ar-H, 2H); 7.68 (d,
J=6.5Hz', =CH-Ar, 1H), 7.62-7.55 (m, 3H), 7.53 (d, /=12.0Hz, CO-CH=, 1H), 7.5_1i7.41 (m, Ar- ~
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H, 2H), 7.40-7.28 (m, Ar-H, 2H); IR Vpmax (KBr, cm™): CO Vareian 1640, N-Hoenging 1534, 1200,
1158, 1076, 987, 824, 764 , 679, 643, 512. ‘

3A.7 Synthesis of (E)—l-(4-bromophehyl)-3-phenylprop-2-en-1’—o‘ne(Sa)‘\

4-Bromoacetophenone- (199.00 mg, 1 mmol) and benzaldehyde (0.101 mL'yl mmol) were
dissolving in methanol (10 mL) with stirring at room temperature. Aqueous NaOH (0. 080 g 2
mmol) was added in portion, which gave a yellow solution. The reaction mixture was stxrred for
5 hours at the same temperature. The solution was directly poured into crushed ice and 1N HCl
(10 mL) was e.dded to neutralize the solution. The resulting solution was precipitated on
neutralization, filtered, and washed with water (2 x 20 mL). The precipitate was crystdllized
from solvent (EtOH or MeOH/CH,CL,) to give the pg‘oduct or silica gel column chromatography
is used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent to purify the product. Yield =
92%, m.p. = 111-113°C. "HNMR (CDCls;, 500MHz) 8 ppm: 7.63 (d, J=8.5Hz, Ar-H, 1H), 7.72
(d, /~11.0Hz, =CH-Ar, 1H), 7.35-7.31(m, Ar-H, 1H), 7.28 (d, /=11.5Hz, —COQCH=, 1H), 7.18;
-7.16 (m, Ar-H, 2H), 7.12-7.09 (m, Ar-H, 1H), 7.04-7.01 (m, Ar-H, 1H), 6.93 (d, J= 11.0Hz, CO-
CH=, ,1H), 6.89-6.88 (m, Ar-H, 2H), IR Vmax (KBr, cm™): CO vgrern 1647, N- Hbendmg 1533,
' .1206 1157, 1076, 987, 824, 764 , 679, 511, 502

3A.8 Synthesns of (E)-1, 3 bIS(4 bromophenyl)prop-Z -en-1-one(62a)

- 4—Bromoac’é“c"ophenone (199.00 mg, 1 mmol) and 4-br0mobenzaldehyde (0.196 mg, 1 mmol)
‘were dissolving in methanol (10 mL) with stirring at room fem'peratufe. Aqueous NaOH (0.080
g, 2 mmol) was edded in portion, which gave a yelfow solution. The reaction mixture was stirred
for 6 hours at ;che same temperature. The solution was directly poured into crushéd ice and 1N
‘ HCl1 (10' mL) was added to neutralize the solution. The resulting solutiofi was precipitated on ‘
neutralization, ﬁltered and washed w1th water (2 %, 20 mL). The prec1p1tate was crystallized
from solvent (EtOH or MeOH/CH-Cl) to gwe the - product or silica gel column chromatography
is used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent to purify the product.(Yellow
solid). Yield = 54%, m.p. = 125-127 °C. "HNMR (CDCl3, 500MHz) & ppm: 8.07-8.06 (m, Ar-H,
2H), 7.75 (d, /~=15.5Hz, =CH-Ar, 1H), 7.59-7.57 (m, Ar-H, 2H), 7.53-7.49 (m, Ar-H, 3H), 7.22-
7.20 (m, Ar-H, 2H); IR vpax (KBr, em™): CO Vererch  1643.59, N-Hpending 1533.98, 1209.26,
1157.47 1085.32, 997.17, 820.12, 760.04 , 679.28.
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3A.9 Synthesis of (E)-1-(4-bromophenyl)-3-p-tolylpi'op;2-en-1-‘0'ne(7z’1)'

4-Bromoacetophenone (199.00 mg, 1 mmol) and 4-methylbenzaldehyde (0.118 mL, 1 mmol)
were dissolving in methanol (10 mL) with stirring at room temperature. Aqueous lNaOH (0.080
g, 2 mmol) was added in portion, which gave a yellow solution. The reaction mixture was stirred
for 4 hours at the same tempel;ature. The solﬁtion was directly poured into crushed ice and 1N
HCI (10 mL) was added to neutralize the solution. The resulting solution was precipitated on

neutralization, filtered, and washed with water (2 x'20 mL).‘ The precipitaté was cryst'aliized
| from solvent (EtOH or MeOPI/CH2C12) to give the product or silica gel Acqldmn chromatography
isb used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent to 'puri‘fy the p‘fo'duct (yellow _
solid). Yield = 92%, m.p. = 118-120 °C. "HNMR (CDCls, 500MHz) & ppm: 7.89-7.87 (m, Ar-H,
3H), 7.79 (d, ES.OHZ, =CH-Ar, 1H), 7.64-7.63 (m, Ar-H, 3H), 7.45 (d, J= 15.5Hz, CO-CH=,
1H), 7.24-7.22 (m, Ar-H, 2H), 2.39(s, 3H). IR Vinest (KBr, (I:m'l): CO Vstreteh 1657, N-Hsending
1536, 1205, 1156, 1076, 987, 814, 765 , 679, 511, 506. ' ’

3A.10 Synthesis of (E)-1-(4-bromophenyl)-3-(3, 4-dimethoxy- p“henyl)prolp-l-

en-1-one(8a)

4-Br0moéceftophenone (199.00 mg, 1 mmol) and 3,4-methoxybenzaldehyde (166.15-mg, 1
mmol) were dissolving in methanol (10 mL) with stirring at room temperatﬁre; Aqﬁeous NaOH
(0.080 g, 2 mmol) was added in portion, which gave a yellow cloudy solution. The 1}'éa’ct’i0r'1
mixture was stirred for 2 hours at the same temperature. The solution was directly poUr_éd into
crushed ice and IN HCI (10 mL) was added to neutralize the solution. The resulting solution was
precipitated on neutralization, filtered, and washéd with water (2 % 20 mL). The precipitate was
crystallized from solvent (EtOH or MeOH/CH;Cl,) to give the * product ‘o.r‘si'lica gel column
chromatography is used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent to purify ‘the
product (white Solid). Yield= 94%. m.p.=97-100°C 'HNMR (CDCls, SQOI\/ITHZ)S ppm: 7.89-
7.87 (m, Ar-H, 2H), 7.81-7.75 (m, Ar-H, 1H), 7.65-7.59 (m, Ar-H, 2H), 7.34 (d, J= 15.5Hz, »V
=CH-Ar, 1H), 7.27-7.22 (m, Ar-H, 2H), 6.92 (d, J= 8.5Hz, CO-CH=, iH), 3.92 (s, 6H); IR vy
(KBr, cm™): CO Vatreteh 1650, N-Hiending 1535, 1206, 1156, 1076, 987, 824, 764 ‘,4679, 51“4;’502.
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3A.11 Synthesis of (E)-1- (4-]brom0phenyl) -3-3,4 5—tr1methoxyphenyl) prop-2-

- en- —one(9a)

4-Bromoacetophenone (199.00 mg, 1 mmol) and 3,4,5—methoxybenzdidéhydé '.‘(196.20
mg, 1 mmol) were dissolving in methanol (10 mL) with stirring at room température. Aqueous
NaOH (0.080 g, 2 mmol) was added in portion, which gave a white cloudy solution. The reaction
mixture was stifred for 3 hours at the same temperature. The solution was directly poured into
crushed ice and 1N HCI (10 mL) was added to neutralize the solution. The resuiting solutioh was
precipitated on neutralization, filtered, and washed with water (2 x 20 mL). The precipitate was
crystallized from sdlvent (EtOH or MeOH/CHZClz) to give the' product or silica gel column
chromatography’is used in a mixture of hexane and ethyl acetate (9:1 v/v)as eldent to purify the
product. (White crystalline solid) Yield= 93%. m.p. = 119-121 °C. '"HNMR (CDCls, 500MHz) &
ppm: 7.89-7.86 (m, Ar-H, 2H), 7.74 (d, J=15.5Hz, =CH-Ar, 1H), 7.73-7.63 (m, Ar-H, 2H), 7.36
(d, J=12.5Hz, OC-CH=, 1H), 6.86-6.85 (m, Ar-H, 2H), 3.99 (s, 9H ); IR Vmax (KBr, cm™): CO
Vstreteh 1650, N-Hpending 1535, 1206, 1156, 1‘076, 987, 824, 764 , 679, 514, 502.

3A 12 Synthiésis of (E)-1-phenyl—3-(3,4,5ftrimethbxyph'enyl)p'rgp_z_.e-n._l;one
(10a) . .. ' |

Acet'ophedone (0.116 mL, 1 mmol) and 3,4,5-trimethoxybenzaldehyde (196120 'mg', 1 mmol)
‘were dissolving in methanol (10 mL) with stirring at room temperature. Aqueous NaOH (0.080
g, 2 mmol) was added in portion, which gave a white cloudy solution. The reactlon mixture was
stirred for 3 hours at the same temperature. The solution was directly poured into crushed ice and
IN HCI (10 mL) was added to neutralize the solution. The resulting solution was precipitated on
neutralization,*:ﬁ‘lte_red, and washed with water (2 x 20 mL). The précip‘ita’td was crystallized
from solvent (EtOH or MeOH/CH,Cl,) to give the proddct or silica gel column chromatography
" is used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent to purify the product. Yield=
95%. m.p. = 90-95°C. "THNMR (CDCl3;, SO0OMHZ) & ppm: 8.04 (dd, /=3Hz, 1Hz, Ar-H, 2H),

- 7.82 (d, /~15.5, =CH-Ar, 1H), 7.59-7.55 (m, Ar-H H, 2H), 7.53 (d, /~15Hz, -CO-CH= 1H), 7.51-
7.48 (m, Ar-H, 3H) 7.22 (d, /=8Hz, Ar-H, 2H), 3.83 (s, 9H); IR Vmax G(Br cm™): CO Vretcn
| 1647, I\I—I-Ibendmg 1537 1200, 1156, 1076, 987, 824, 764 679, 514, 502.
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3A.13 Synthesis of- (E)-3-(4—chloropheny~l)-1-(2—hydr0xyphelfyl)prop-2-en-1_-'
one(11a) |

2-hydroxyacetophenone (0.120 mL, 1 mmol) andi'4-Chlorobenzaldehyde (140.5 mg, 1 mmol)
were dissolvihg in methanol (10 mL) with stirring !at room temperature. Aqued_us NaOH (0.080
g, 2 mmol) was added in portion, which gave a white cloudy solﬁtidn. The feacfion mixture was
stirred for 3 hours at the same temperature. The solution was directly poured into crushed ice and
IN HCI (10 mL) was added to neutralize the solution. The resulting solution ‘was precipitated on
néutralization, filtered, and Washed with water (2 x 20 mL). The preéipitat‘e Was‘crystalliz'ed
from solvent (EtOH or MeOH/CH,Cl,) to give the product or silica gel column chromatography
~ is used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent to purify the product. (White
crystalline solid) Yield= 96%. m.p. = 98-100 °C 'HNMR (CDCl;, 500MHz) § ppm: 8.01-7.99
(m, Ar-H, 2H), 7.73 (d, J=16Hz, =CH-Ar, 1H), 7.59-7.55 (m, Ar-H, 1H), 7.55 (d, J=1 1.0Hz, -
CO-CH=, 1H), 7:52-7.45 (m, Ar-H, SH); IR Vmax (KBr, cm™): CO Vgireten 1656, N-Hperiding 1535,
1200, 1146, 1075, 987, 827, 765 , 679, 514, 508. | o

3A.14 Synthesis of (E)-1-(4-hydroxyphenyl)-3-phenylprop-2-en-1.-one(12a)

4—hydroxya¢‘etophenone (0.120 mL, 1 mmol) and benzaldehyde (0.101 m‘L, 1 mmol) were
dissolving in methanol (10 mL) with stirring at room temperature. Aqueous NaOH ((_).0’80 g, 2
mmol) ‘was added in portion, Which gave a white cloudy solution. The're‘a:ctionv‘rr'liXturé was
. stirred for 5 hours at the same temperature. The solution was directly poured into crushed ice and
~ IN HCI (10 mL').'was added to neutralize the solution. The resulting solution was precipitated on
neutralization, filtered, and washed with water (2 x 20 mL). The precipitate was .cry?stallized"
from solvent (EtOH or MeOH/CH,CL,) to give the product or silica gel column, chromatogr‘éphy
is-used in a mixture of hexane and ethyl acetate (9: 1 v/v) as eluent to purify the product: (white
solid) Yield 94%, m.p. = 131-132 °C. 'HNMR (CDCls, 500MHz & ppm: 8.46 (dd, J=2Hz,
1.5Hz, Ar-H, 1H), 8.22 (dd, J/=1.0Hz, 1.0Hz, Ar-H, 1H), 8.03 (d, J=7Hz, Ar-H, 2H), 7.92 (d, J=
8Hz, 1H), 7.80 (d, /= 16Hz, =CH-Ar, 1H), 7.65 (d, J=15.5Hz, -CO-CH=, 1H), 7.60-7.57 (m, Ar-
- H, 2H), 7.51 (dd, J=7.5Hz, 1.5Hz, Ar-H, 2H); IR Vmax (KBr, cm™): CO vs&etch 1640.59, N-
Hiending 1533.98, 1209.26, 1157.47 1085.32, 997.17;.820.12, 760.04 , 679.28. .
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3A.15 Synthesis of (E)-3-(4-hydroxyphenyl)-1-phenylprop-2-en-1-oné(13a)

Acetophenone (0.116 th, 1 mmel) and 47hydrqubenzaldehyde (122.0 mg, 1 mmol) were _
dissolving in methanol (10 mL) with stirring at room temperature. Aqueous NaOH (0.080 g 2
mmol) was added in portion, which gave a white solution. The feaction mixfure was stirred for 5
hours at the same temperature. The solution was directly poured into crushed ice and 1N HCI (10
: mL) was added to neutralize the solution. The resulting solution was prec1p1tated on
" néutralization, ﬁltered and washed with water (2 x 20 mL). The prempltate was crystallized
from solvent (EtOH or MeOH/CH,Cl,) to give the product or silica gel coluinn chromatography
is used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent to purify the product. (white
solid) Yield 94%, m.p. = 128-130 °C. 'HNMR (CDCl;, 500MHz & ppm: 8.03-8.01 (m, Ar-H,
2H), 7.78 (d, J=15.0Hz, O=C-CH=, 1H), 7.60-7.58 (m, Ar-H, 1H), 7.53-7.47 (m, 3H), 7.3_1—7 28
(m, ArH, 1H), 7' 23 (d, J=15.5Hz, Ar-H, 1H), 7.51-7.14 (m, Ar-H, 1H), 6.92 (m, Ar-H, 1H); IR
vmax (KBr, cm’ ": CO Vetreren  1640.59, N- Hbendmg 1533.98, 1209.26, 1157.47 ‘1085.32, 997.17,
820.12, 760.04 ,679.28. | |

- 3A.16 Synthesis of (E)-1-(2-hydroxyphenyl)-3-(4-nitrophenyl)prop-2-en-1-one
(14a) |

. 2-hydroxyacetophenone (0.12 mL, 1 mmeol) and 4-nitrobenzaldehyde (151.0 mg, 1 mmol) were
'~_dissolving in methanol (10 mL) with stirring at room temperatdre. Aqueous NaOH (0.080 g 2
| mm"ol) was added in portion, which gave a white solution. The reaction mixture was stirred for 5

- hours at the sarhe temperature. The solution was directly poured into crushed ice and IN HCl (10 |
mL) was added to neutralize the solution. The resulting solution - was. precipitated on -
»neutraiiza'tion, filtered, and washed with water (2 x 20 mL). The precipitate!‘f’was crystallized -

. from solvent (EtOH or MeOH/CH>Cl,) to give the product or silica gel column chromatography

is used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent to purify the product: (white

solid) Yield 94%, m.p. = 120-122 °C. 'HNMR (CDCls, 500MHz & ppm: 8.00-7.98 (m, Ar-H,
2H), 7.86 (d, J/=15.5Hz, O=C-CH=, 1H), 7.68-7.66 (m, Ar-H, 2H), 7.51-7.48 (m, 2H), 7.38-7.35

(m, ArH, 1H), 7.23 (d, J=15.5Hz, =C-H, 1H), 7.51-7.14 (m, Ar-H, 1H); IR Vs (KBr, cm™): CO’

' Vswetch 1640.59, N-Hpending 1533.98, 1209.26, 1157.47 1085.32, 997.17, 820.12, 760.04 , 679.28.
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3A.17 Synthesis of (E)-l-(4-chlorophenyl)—3—(3-nitr0phenyl)prop-—Z-eh_—l-one
(15a)

4-chloroacetophenone (0.1295 mL, 1 mfnol) and 3-nitrobenzaldehyde (151.5 mg, 1 mmol})
were dissolving in methanol (10 mL) with stirring at room temperature. Aqueous NaOH (0.080
g 2 Ihmol) was added in portion, which gave a yellow 501ut:ion. The reaction mixture was stirred
-for 4 hours at the same temperature. The solution was directly poured into crushed ice and 1N -
HCI (10 mL) was added to neutralize the solutlon The resulting solutlon was pre01p1tated on
neutralization, ﬁltered and washed with water (2 x 20 mL). The precipitate was crystallized
from solvent (EtOH or MeOH/CH,Cl,) to give the product or silica gel column chromatography
is used in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent to purify the product. Yield=
91%, m.p. = 78:81°C. 'THNMR (CDCl;, 500MHz) & ppm: 8.49-8.43 (m, Ar-H, 1H), 8.25 (d,
J=12.5Hz, =CH—Ar 1H), 8.05-8.03 (m, Ar-H, 2H), 7.91 (d, J=15.5Hz, O=C-CH=,1H), 7.87 (d,J -
= 13.0Hz, Ar—H 1H), 7.67-7.63 (m, Ar-H, 2H), 7.56 (m, Ar-H, 2H); IR vyax (KBr cm™): CO
Vsireteh 1650, N- Hbendmg 1535, 1206, 1156, 1076 987, 824, 764 , 679, 514, 502.

21




CHAPTER 2B

2B: SYNTHESIS OF N-FORMYLPYRAZOLINE

8

2B.1 General procedure for the synthesis of N-formylpyrazoline -

Chalcones -(1.00 mmol), hydrazine hydrél,te'(S'.OO mmol) and formic acid (5 mL) was heated
at reflux for 3-4h. After completion of the reaction as indicated by TLC, the 'reaci'tion mixture was
poured intoicrushed ice. The precipitate was separated by filtration, washed with water under
reduced pressure; and recrystallized from methanol to obtain the N-formyi-'pyraz’oline’:S in 81-
96% yields. ' :

HCOOH

NHZNHQ HZO
Reﬂux -3-4h

R¢=H, OH, Br,Cl; Ry= H, OH; R3 = H, OCHj S
‘R, =H, CHs ,OCH; , OH , Cl, Br. NO,,
'Rs = H, OCH3 , NO,,

Scheme 3

o

2B.2 Synthesns of 3,5- d1phenyl—4 5- dlhydropyrazole l-carbaldehyde(lb)

Chalcones (104 mg, 0.50 mmol), hydrazine hydrate (0.121 mL, 2.50 mmol) and formic acid
' (2.50 mL, 64.50) was heated at reflux for 3h. After completion of the reaction as indicated by
TLC, the reaction mixture was poured into crushed ice. The precipitate was sepafated by
filtration, washed with water under reduced pressulje and recrystallized from methanol to gave
96% Yield; Whlte powder m.p: 140- 1420C 'H NMR (CDCl3, 500Mz) & (ppm): 8. 97 (s, 1H),

7.75-7.73 (m, 2H) 7.45-7.42 (m, 3H), 736 7.28 ¢ (i, 5SH), 5.54(dd, J= 4.5, 12.0Hz, 1H) 3.82
(dd, J= 12.0, 16 OHz, 1H), 3.22 (dd, J= 4.5, 16. OHZ '1H); ’C-NMR (CDCls, 125MHz) d(ppm):

159.92, 155.59, 140.40, 130.70, 130.49, 128‘.86(2C), 128.65(20), 127.82, 126.51(2C),
125.47(2C), 58.84, 42.45; IR Vmax (KBr, cm™):1656, 1605, 1424, 1383, 1329, 11262, 1142, 904,
764, 696, 536; GCMS (m/z) = 250 [M", C1sH14N,01,222, 221, 145(100%), 119, 114, 77, 65, 51.
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2B.3 Synthesis of 5-(4-chlorophenyl)-3-.phenyl-4,5-dihydropyrhz01é-1-'carb -
aldehyde(2b)

(E)-3-(4-chlorophenyl)-1-phenylprop-2-en-1-one (121.0 mg, 0.50 mmol), hydrazine hydrate
(0.121 mL, 2.50 mmol) and formic acid (2.50 mL, 64.50 mmol) was heated at reﬂu;( for 3;30h.
_ After completion of the reaction as indicated by TLC, the reaction m-iXture was poured into
crushed ice.’ The precipitate was separafed by filtration, washed with water under reduced
pressure, and recgrystallized from methanol to gave 95% yields; White solid m.p: 102-104 °C; 'H
NMR (CDCl;, 500Mz) §(ppm): 8.98 (s, 1H), 7.74 (d, J = 6.0Hz, 2H), 7.46-7.43 (m, 3H), 7.32-
7.30 (m, 2H), 7.21 (d, J = 7.0Hz, 2H), 5.50 (dd, J = 4.5, 11.5Hz, 1H), 3.82 (dd, J =115,
17.5Hz, 1H), 3.21 (dd, J = 4.5, 16.9Hz, 1H); *C NMR (CDCl;, 125MHz) & ppm:160.22, 152.59,
135.46, 131.74;:130.00, 128.82 (2C),128.47 (2C), 127.37, 125.68 (2C), 125.60 (2C), 59.28,
40.09; IR Viex (KBr, cm™):1664, 1604, 1494, 1421, 1326, 1241, 1089, 102:6, 223, 755;. GC_MS ’
(m/z) = 284 [M", Cy1sH13CIN,0], 286, 285, 255, 249, 207, 178, 97, 65, 51. -

2B.4 Synthesis of 3,5-bis(4-chlorophenyl)-4,5-dihydropyrazole-1-carbaldehy -
de(3b) -

(E)-1,3-bis(4-chlorophenyl)prop-2-en-1-one (138.0 mg, 0.50 mmol), hydrazine hydréte
(0.121 mL, 2.50 mmol) and formic acid (2.50 mL, 64.50 mmol) was heated_at reflux fof_ 3ﬁ.
After completion of the reaction as indicated by TLC, the reaction mixture was poured into
crushed ice. The precipitate was separated by filtration, washed with Water; under reduced
prlessure, and recrystallized from methanol to gave 95% yields; White solid; vrln.p: 145-146°C;
'HNMR -(CDCls, 500Mz) 8(ppm): 8.93 (s, 1H), 7.68-7.65(m, 2H), 7.42-7.40 (m, 2H), 7.33-
7.30(m, 2H), 7.19-7.17 (m, 2H), 5.50(dd, J = 5.0, 12.0, 1H), 3.80 (dd, J = 11.5, 17.5Hz, 1H),
3.16 (dd, J = 535, 16.0 Hz, 1H); *C-NMR (CDCl, 125MHz) & ppm: 160.19, 153J89, 132.94,
131.04, 131.02, 130.12, 128.17 (2C), 125.97 (2C), 124.36 (2C), 123.95 (2‘C),' 59.00, 40.80; IR
Vmax (KB, cm'i_): 1676, 1616, 1480, 1426, :1314,:'1251, 1229, 1086, 1013, 980, 826, 765, 645;
GCMS (m/z) =“'318 [M*, C19H18C]7;N20], 320, 318, 291,-191,179,153,'1138(1:00%), 222, 205, 206,
194, 153, 145, 77, 69, 51. o o
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2B. 5 Synthesns of 5- (4 bromophenyl) -3-phenyl- 4 5- dlhydropyrazole—l carb -
aldehyde(4b)

. (E)-3~(4-bromophenyl)-1-phenylprop-2-en-1-one (142.92 mg, 0.50 m’mbl), hydrazine hydrate
- (0.121 mL, 2.50 mmol) and formic acid (2.50 mL, 64.50 mmol) was heated at reﬂuxf for 3h.
After completion of the reaction as indicated by TLC, the reéction mi);ture ‘was poured into
crushed ice. The precipitate was separated by filtration, washed with ‘watet under reducédl
pressure, and recrystallized from methanol to gave 94% yields; White solid; 1‘;’1.‘p': 104-106 oc;
'HNMR (CDCl;, 500Mz) 8(ppm): 8.95 (s, 1H), 7.77-7.71 (m, 2H), 7.54-7.29 (m, 5H), 7:18-7.12
(m, 2H), 5.50 (dd, J = 5.0, 12.5Hz, 1H), 3.82 (dd, J = 11.9, 18.0Hz, 1H), 3:20 (dd, J = 5.0,
16Hz, 1H); *C-NMR (CDCls, 125MHz) Sppm: 160.09, 155.66, 139.63, 132.21, 130.84, 130.70
(2C), 128.91 (2C), 127.54 (2C), 126.72 (2C), 124.98, 60.53, 42.45. IR Vpex (KBr, cm™'): 1669,
1598, 1423 1322, 1134, 1071, 1017, 831, 756, 690, 536, 442. GCMS (m/z) 328 [M",
Ci6H13BrN2O], 330 329, 327, 299, 250, 222,°153, 145, 145, 77, 51.

2B.6 Synthes:s of 3-(4-bromophenyl)-5-phenyl-4, S-dlhydropyrazole-l carb -
aldehyde(Sb)

(E)-1-(4-bromophenyl)- 3-phenylpr0p—2—en l-one (142.92 mg, 0.50 mmol) hydrazme
» hydrate (0.121 mL, 2.50 mmol) and formic acid.(2.50 mL, 64.50 mmol) was heated at reﬂux for
3h. After completion of the reaction as indicated by TLC, the reaction mixture was ‘pq'ﬁred'into
crushed ice. The precipitate was separated by filtration, wéshed with watér unciér reduced
pressure, and recrystallized from methanol to gave 93% yields; White solid; m p: 145-147 °C;

'HNMR (CDCls, 500Mz) 8(ppm): 8.95 (s, 1H), 7.59- 7.50 (m, 4H), 7.45-7. 35 (m, 1H), 7.29-
7.23(m, 4H), 5.54 (dd, J = 5.0, 17.0Hz, 1H), 3.78-(dd, J = 12.0, 13. OHz 1H), 3.20 (dd, J = 5.0,

17.5Hz, 1H); *C-NMR (CDCl;, 125MHz) 8&(ppm): 159.93, 155.71, 139. 59 132.15, 130.61,

130.42 (20), 128 88 (2C), 127.45 (2C), 126. 27 (2C), 124.98, 60.48, 42.30; IR Viax (KBr cm™):

- 1668, 1598, 1413 1322, 1134,1071, 1017, 831, 756, 690, 536, 442; GCMS (m/z) 328 [M",
'C16H13BrN20], 330, 329, 327, 299, 250, 222, 153, 145, 145, 77, 51. |
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2B.7 Synthesis of 3,5-bis(4-brom'ophenyl)-4,5-dihydropyrazol‘e;1-carbaldeh-
yde (6b) |

(E)-1,3- b1s(4-bromophenyl)prop-Z-en 1-one (142 92 mg, 0.50 mmol), hydrazme hydrate
(0.121 mL, 2.50 mmol) and formic acid (2.50 mL 64.50 mmol) was heated at reflux for 3h.
After completion of the reaction as indicated by TLC, the reaction mixture was poured into
crushed ice. The precipitate was separated by ﬁltfation, washed with water under reduced |
pressure, and recrystallized from methanol to gave 92% yields; White solid; r"n.p:. 138-140 OC; 'H
NMR (CDCl;, 500Mz) &(ppm): 8.93 (s, 1H), 7.86-7.84(m, 2H), 7.58-7.54 (m, 2H), 7.45-7.36 (m,
2H), 7.28-7.19 (m, 2H), 5.53 (dd, J = 5.0, 12.0H2,1H), 3.79 (dd, J = 12.5, 17.0Hz, 1H), 3.19 (dd,
J= 5.0, 16.0Hz, 1H); "C-NMR (CDCls, 125MHz) & ppm: 160.21, 151.89,-131.94, 131.54,
131.22, 130.16,.128.22 (2C), 127.67 (2C), 125.97 (2C), 124.36 (2C), 60.00, 40.80; IR Vpax
- (KBr, em™): 1649, 1611, 1511, 1430, 1362, 1324, 1225, 1129, 1076,1017, 823, 735, 536; GCMS
(m/z) = 405 [M", ClsleszNZO] 408, 407,376, 328, 248 221, 207' 154, 91, 77 51.

2B.8 Synthes1s of 3- (4-br0mophenyl) 5-p-tolyl-4,5- dlhydropyrazole 1- carb,
: 'aldehyde(7b)

_ - (E)-1-(4-bromopheny!)-3-p-tolylprop-2-en-1- one (150 0 mg, 0. 50 mmol), hydrazme hydrate
(0.121 mL, 2.50 mmol) and formic acid (2.50 mL, 64.50 mmol) was heated at reflux for 3.10h.
After completion of the feaction as indicated by TLC, the reaction mixture was pour"ed into

‘crushed ice. The precipitate was separated by filtration, washed with water under - reduced
pressure, and recrystallized from methanol to gave 91% yields; White solid; m.p: 180-182 °C; 'H
NMR (CDCls, 500Mz) & (ppm): 8.93 (s, 1H), 7.71-7.65 (m, 4H), 7.22-7.13 (m, 4H), 5.49 (dd, J
= 5.0, 11.0Hz, 1H), 3.76 (dd, J = 12.0, 17.5Hz, 1H), 3.18 (dd, J = 5.0,_16.5Hi, 1H), 2.18 (s,
'3H); "C-NMR :(CDCls, 125MHz) & ppm: 160.08, 154.67, 137.89, 137.54," 132.08, 130.75,
129.95 (2C), 128.12 (2C), 125.61(2C), 125.0 (2C), 59.06, 42.51, 21.14; IR v.x (KBr, -cm'l):
1650, 1596, 1507, 1423, 1317, 1246, 1122, 1059, 1005, 819, 748, 553, 408; GCMS (m/z) =
[M", Ci7H1sBrN2O], 344, 343, 342, 327, 313; 249, 243, 221, 145, 104, 77, 5 1, 15.
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2B.9 Synthesis of 3(4-bromophenyl)-5-(3,4-dimethoxyphenyl)-4,5-dihydro-
‘pyrazole-1-carbaldehyde(8b)

- (E)-I—(4—'bro'rhophenyl)-3-(3,4'—dimethoxyprrenyl)prop-2-en—1-one (173.0 mg, 0.50. mmol),
'hydrazine hydrate (0.121 mL, 2.50 mmol) and formic acid (2.50 mL, 64.50 mmr)l) was heated at
reflux for 3h. After completion of the reaction as indicated by TLC, the reaction mi'xturé was
pdured into crushed ice. The precipitate was separated by filtration, washed with water under
reduced pressure,' and recrystallized from methanol to gave 93% yields; White solid; m.p: 118-
120 °C; "H NMR (CDCls, 500Mz) 8(ppm): 8.95 (s, 1H), 7.70-7.65 (m, 4H), 6.68-6.62 (m; 3H),
5.49 (dd, J = 4.5, 11.9Hz, 1H), 3.82 (s, 6H), 3.74 (dd, J = 11.0,18.0Hz, 1H), 3.18 (dd, J = 5.0,
17.0Hz, 1H);' *C NMR (CDCl;, 125MHz) § ppm: 160.26, 154.97, 153.67, 137.55, 136.34,
- 130.80, 128.90 (2C), 126.73 (2C), 125.34, I24.01,,i23.30, 123.10, 112.29, 60.90, 59.37, 40.90;
IR Vewr (KBr, cm™): 2942, 1659, 1590, 1514, 1421, 1311, 1248, 1165, 1069,-1020, 822, 755,
632, 586, 528; GCMS (m/z) = 388 [M", CisH7BrN20s], 390, 389, 388,359, 357, 327, 309, 249,
221,154,119, 91,77, 65, 51, 31. |

2B. 10 Synthesrs of 3-(4-bromophenyl)-5-(3,4,5- trlmethoxyphenyl) -4, 5 dlhydro
-pyrazole-l carbaldehyde(9b) .

(E)-1-(4- bromophenyl) -3-(3,4,5-trimethoxyphenyl)prop-2-en-1-one (188.0 mg, 0.50 mmol),
hydrazme hydrate (0.121 mL, 2.50 mmol) and formic acid (2.50 mL, 64. 50 mmol) was heated at
reflux for 3. 15h After completion of the reactlon as indicated by TLC, the reactlon mixture was
poured into crushed ice. The precipitate was separated by filtration, washed with water under‘ |
reduced pressure, and recrystallized from methanol to gave 93% ylelds, White solid; m. p: 175-
177 °C; lH NMR (CDCl3, 500Mz) &(ppm): 8.98 (s,.1H), 7.81-7.65 (m, 4H), 6.46 (s, 2H), 5.47
(dd, J = 5.0, 13.0Hz, 1H), 3.80 (s, 9H), 3.60 (dd, J = 12.0, 17.0Hz, 1H), 3.‘:}_6 (dd, J = 5.0,
16.5Hz, 1H); I?C NMR (CDCl;, 125MHz) 6 ppm: 160.09, 155.79 153.52; 137.42, 136.28,
130.74 (20), 128.88 (2C), 126.65 (2C), 125.04, 103.19 (20), 60.81, 59.31, 56.21 (2C), 42.82; IR
Vmax (KBr, em™): 2929, 1665, 1595, 1503, 1422, 1327, 1241, 1124, 1022', 835, 752, 648, 542;

GCMS (m/z) =418 [M", C1HoBrN2O4], 420, 419, 418, 390, 389, 388, 359, 3'5.7, 327, 309, 249,
221, 154,119, 91, 77, 65, 51, 31.
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2B.11 Synthesis of 3-phenyl-5-(3,4,5-trimethoxyphenyl)-4,5dihydropyrazole-1-
carbaldehyde(l 0b)

(E)-1-phenyl-3-(3,4,5-trimethoxyphenyl)prop-2-en-1-one (149.0 mg, 0.50 mmol), hydrazine
hydrate (0.121 mL, 2.50 mmol) and formic acid (2.50 mL, 64.50 mmol) was heated at reflux for
3h. After completion of the reaction as indicated by TLC, the reaction mixture was poured into
crushed ice. The precipitate was separated by filtration, -washed with water under reduced
pressure, and recrystallized from methanol to gave 94% yields; White solid; m.p: 145-146 bOC' 'H
NMR (CDCls, 500Mz) & (ppm): 9.00 (s, 1H), 7. 73 (dd, J = 1.5, 6.5Hz, 2H), 7.48-7.42 (i, 3H),
6.46 (s, 2H), 547(dd J = 5.0, 12.0Hz, 1H), 3.83 (s,.9H), 380(dd J=5.0, 16.0Hz, 1H), 3.23
(dd, J = 5.0, 16.5Hz, 1H). *C-NMR (CDCls, 125MHz) § (ppm): 160.26, 155.97, 153.77, 137.55,
13634, 130.80(2C), 128.90 (2C), 126.73 (2C), 125.12, 102.29 (2C), 60.9, 59.27, 56.15 (2C),
42.90; IR Vmax (KBr, cm™): 1667, 1593, 1508, 1459, 1419, 1325, 1243, 1226, 1011, 827, 759,
693,644. GCMS (m/z) = 340 [M ™, C1sH20N204], 340, 339, 311, 237, 222, 209, 206, 194, 19 153
145, 77(100%), 76,65, 61.

2B.12 Synthesis of 5-(4-chlorophenyl)—3-(2-hydroxypheny])..-zt',s_-dihydm g '
pyrazole-1-carbaldehyde(11b) I

(E)-3-(4-chlorophenyl)-1-(2- hydroxyphenyl)prop -2-en-1-one (129 0 mg, 0. 50 mmol), hyd -
razine hydrate (0 121 mL, 2.50 mmol) and formic acid (2.50 mL, 64.50 mmol) was heated at
reﬂux for 4h. After completion of the reaction as mdlcated by TLC, the feaction mixture was
.poured into crushed ice. The precipitate was separated by filtration, washed with water under
* reduced pressﬁge, and recrystallized from methanol to gave 87% yields; Yellow solid; m.p: i85¥
187 °C; "HNMR (CDCl;, 500Mz) 8(ppm): 8.90 (s, 1H), 7.44-7.32 (tn, 4H), 7.32-7.20 (m, 3H),
6.92 (m, 1H), 5.48 (dd, J = 5.0, 12.0Hz, 1H), 3.90 (dd, J = 11.5, 17.0Hz, 1H), 3.33 (dd, J = 5.0,
17.5Hz, 1H); "C-NMR (CDCl;, 125MHz) & ppm:. 160.45, 153.05, 151.56,.. 140.85, 13.2.'55,
132.34, 131.44,7128.95 (2C), 127.29 (2C), 127.19, 125.23,-112.26, 59.14, 41.96; IRVmgc (KBr,
cin™): 3423, 1670, 1610, 1490, 1428, 1324, 1251, 1219, 1086, 1013, 990, 825, 765, 640, 557;
GCMS (m/z) = 300 [M", C16H;3CIN;0,], 302, 301, 300, 283, 265, 271, 249,221, 173, 97,A77',5l1.
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2B.13 Synthésis of 3-(4-hydroxyphenyl)-s-phenyl-4,5—dihydrb- pyréiole—l-
carbaldehyde(12b) : ' '

_ (E)-1-(4-hydroxyphenyl)-3-phenylprop-2-en-1-one  (112.0 mg, 0.50 nirﬁol), hydrazine
hydrate (0.121 rri-L, 2.50 mmol) and formic acid (2.50 mL, 64.50 mmol) was heated at reflux for
. 3.50h. After completion of the reaction as indicated by TLC, the reaction mixture was poured
into crushed ice+ The preéipitate was separated by filtration, washed with 'W'a‘tér under reduced
pressure, and recrystallized from methanol to gave 85% yields; Whité solid; m.p: 128-130_°C; 'H
NMR (CDCl3, 500Mz) 6 (ppm): 9.00 (s, 1H), 7.73-7.71 (m, 2H), 7.46-7.42 (m, 3H), 7.29-7.23
(m, 1H), 7.17-7.00 (m, 1H), 6.70-6.68(m, 2H), 5.49 (dd, J = 4.5, 12.0Hz, 1H),3.79 (dd, J = 12.0,
17.0Hz, 1H), 3.23 (dd, J = 4.0, 16.0Hz, 1H); BC-NMR (CDCls, 1251\/‘[[{2)7 é ppm: 160.45,
154.21,.151.12, -131.54, 131.56, 130.15, 128.12 (2C), 127.32 (2C), 125.40 (2C), 123.50 (2C),
59.56, 40.14; IR Vmax (KBr, cm™): 3443, 1660, 1596, 1490, 1428, 1324, 1251; 1219, 1'086, 1013,
990, 825, 765,-640; 557; GCMS(m/z) = 266 [M", C;sH1aN205], 268, 267, 266, 249, 221, 173,
97, 51. ‘ '

e e
B

2B.14 Synthesis of 5-(3-hydroxyphenyl)—3—phenyl-4,5—di‘liydrof- pyrazole—l-
carbaldehyde(13b) : !

 (E)-3-(4-hydroxyphenyl)-1-phenylprop-2-en-1-one (112.0 mg, 0.50 - mmol), hydrazine
hydrate (0.121 .-inL, 2.50 mmol) and formic acid (2.50 mL, 64.50 mmol) was heated at reflux for
4h. After completion of the reaction as indicated by TLC, the reaction mixture was poured into
crushed ice. The precipitate was separated by filtration, washed with water under reduced
‘pressure, and recfystallized from methanol to gave 83% yields; White solid; m.p: 176-178.°C;
'HNMR (CDCls, 500Mz) 8(ppm): 9.00 (s, 1H), 7.77-7.72 (m, 2H), 7.48-7.41 (m,-3H), 7.29-7.23
(m, 1H), 7.17(m, 1H), 6.70-6.68 (m, 2H), 5.49 (dd, J = 4.5l, 11.5Hz, lﬁ), 3.79 (dd, J = 12.0,
17.2Hz,1H), 3.23 (dd, J = 4.5, 16.5Hz,.'lH).; BC-NMR (CDCls, 125M'Hz)‘ & (ppm): 159.45,
152.65, 151.10,-132.34, 130.56, 130.15, 12;7.82 20), 127.32 (20), 124.40 (2C), 122.50 (QC),
59.36, 40.84; IR Vpnax (KBr, cm™): 3443, 1660, 1596; 1490, 1428, 1324, 1251, 1219, 1086, 1013,
990, 825, 765, 640, 557; GCMS(m/z) = 266 [M*-,ft:‘léHmNzoz]; 268, 267, 266, 249, 221, 173,

i
+

97, 51. i
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'2B.15 Synthesis of 3-(2-hydi~oxyphen’yl)-S-(4-nitropheh)'il)-4,5—dihydro -
pyrazole-1-carb -aldehyde(14b) ' | '

- (E)-1-(2-hydroxyphenyl)-3-(4-nitrophenyl)prop-2-en-1-one (134..5' - rﬁg,‘ 0.50 mmol),
hydrazine hydrate (0.121 mL, 2.50 mmol) and formic acid (2.50 mL, 64.50 r'_nran was heated at
reflux for 4h. After completion of the reaction as indicated by TLC, the reaction mixture was
poured into crushed ice. The precipitate was separated by filtration, washed with water under
reduced pressure, and recrystallized from methanol to gave 85% yié'lds; White solid; m.p: 178-
180 °C; '"H NMR (CDCl, 500Mz) § (ppm): 8.95 (s, 1H), 7.76-7.67 (m, 2H),7.41-7.35 (m, 3H),
7.34-7.25 (m, 3H), 5.53 (dd, J = 5.0,-11,0Hz, 1H), 3.75 (dd, J = 12.0, 17.0Hz, 1H), 3.20 (dd, J =
4.5, 16.0Hz, 1H); *C-NMR (CDCls, 125MHz) & ppm: 160.32, 153.23, 151.23, 140.79, 133.51,
132. 29, 131.16, 128.58 (2C), 128.10.(2C), 127.15, 125.52, 113. 46, 59.14, 41. 96; IR Vimax (KBr,
cm” ) 3440, 1667, 1588, 1490, 1428, 1324, 1251, 1219, 1086, 1013, 990, 835, 746, 640, 557
GCMS (m/z) 311 [MJr Ci6H13N304]; 313 312, 311 265, 249, 221 219, 144 917, 77 51 45

2B. 16 Synthesns of 3- (4-chlor0phenyl) -5- (3 mtrophenyl) -4 S-dlhydro pyrazole- '
1- carbaldehyde(le)

~ (E)-1-(4-chlorophenyl)-3-(3-nitrophenyl)prop-2-en-1-one (143.5 mg,, 0.50 mmol),
hydrazine hydrate (0.121 mL, 2.50 mmol) and formic acid (2.50 mL, 64.50 minol) was heated at

reflux for 4h. After completion of the reaction as indicated by TLC, the réaction mixture was

poured into crushed ice. The precipitate was separated by filtration, washed w1th water under ;

reduced pressure, and recrystallized from methanol to gave 81% yields; White solid; m.p: 139-
141 °C; "THNMR (CDCl;, 500Mz) &(ppm): 8.96 (s, 1H), 8.21-8.18 (m, 2H), '7l.67-7.’58 (m, 3H),
7.35-7.22 (m, 3H), 5.65 (dd, J = 5.0, 11.5Hz,1H), 3.89 (dd, J = 12.0, 16.0Hz, 1H), 3.21'(dd, J=
5.0, 16Hz,1H): *C-NMR (CDCls, 125MHz) dppm: 160.41, 140.10, 139.35, 132.34, 131.46,
130.14, 128. 92'(2C) 127.32 (2C), 125.17, 124.19, 123.82, 116.40, 59.36, 41. 14; H.{-vanax.(KBr
cm™): 1636, 1594, 1528, 1420, 1351, 1092; '823, 760, 686, 477; GCMS(m/z) = 329 [M+
C15H12(11N303] 331 330, 329, 294, 249, 221, 144, 97 77,51, 29.
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CHAPTER 2C

' 2C SYNTHESIS OF PYRAZOLOISOINDOLE

2C.1 General procedure for the synthesis of pyrazoloisoindole

A well stirred and refluxed solution‘ of N-formyl-pyrazoline (1.0 mmol) in apé’tonitrile (10
mL) was added 6-8 drops of TFA and the reaction was continued for 10-20 h. After TLC
monitoring, the réaction mixture was cooled, ev'apon_rated the solvent under reﬂuc%_:d pressure. The
residue was dissolved in dichloromethane and wasl;ed with 10% aq.Na2C0434 Aftér extraction, the
organic layer was dried on anhyd. Na,SO, and evaporated under reduced pressure. The product
was purified by -sifiéa gel column chromatography in a mixture of hexane and ethyl acetate (9:1

. v/v)aseluent: . -

TFA(Cat.), MeCN
‘Reflux, 1020,

- Rq2H; OH; Br,Cl; R,= H, OH; Ry-=-H, OCHj
R, =H, CHs ,OCH, , OH, CI, Br. NO,

Scheme 4

tt

)

| 2C.2 Synthesis of 2-phenyl-3,3a-dihydrop37razolo[S,i-a]isoindol-f-i?one(lc) ‘

A well stirred and refluxed solution of 3,5—diphenyl—4,5'—dihyd1‘opyrazole-1-carbaldehyde
(100 mig, 0.40 mmol) in acetonitrile (4 mL) was added 3-5 drops of TFA and the reaction was
continued for }0 h.- After TLC monitoring, the reaction mixture was cooled, evapo‘ra’téd the
solvent -under reduced pressure. The residue was dissolved in dichloromethane and washed with
10% aq.NaCOs After extraction, the organic layer was dried on anhyd. Na,SO, and evaporated
under reduced pressure. The product was purified by silica gel column chrothatography in a
- mixture of hexane and ethyl acetate (9:1 v/v) as eluent we got 94% yields; White crystaline solid,;
m.p: 108-110°C; 'H NMR (CDCl, SOOMZ) 8(ppm) 7.72-7.70 (m, 2H), 7.41-7. 36 (m, 3H),.7.29-

e
w7
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7.22 (m, 2H), 7.18-7.16 (m, 2H), 5.54 (dd, J = 4.5, 11.5Hz, 1H), 3.73 (dd, J = 11.5, 17.5Hz,
1H), 3.19 (dd, J = 4.5, 17.5Hz, 1H); >C-NMR (CDCls, 125MHz) & ppm: 156.87, 138.47, 131.02
130.32, 129.03, 128.15 (2C), 127.85 (2C), 127.37 , 126.19 (2C), 124.55 (2(5),"60.33,- 40.76; IR
Vmax (KBr, cm™): 1692, 1471, 1401, 1233, 1183, 1028, 943, 823, 750. GCMS(m/z) = 248 [M",
C16H12N,0], 241, 221, 215, 206, 205, 204, 178, 165, 146, 132, 115, 104, 103, 192; HR-MS (m/z)
for C16H12NO caled. 248.0950; found: 248.0946.

2C3 Synthe'éis of 6-chloro-2-phenyl-3,3a-dihydropyrazblo[5,1:-.’_a] isoindol-§-
-one(2c) o -

A well stirred and refluxed solution of 5-(4-chlorophenyl)-3-phenyl-4,5-dihydropyrazole-1-
carbaldéhyde (113.6 mg, 0.40 mmol) in acetonitrile (4 mL) was added 3-5 drops of TFA and the
reaction was continued for 12 h. After TLC monitoring, the reaction mixture was cooled,
evaporated the solvent under reduced pressure. The residue was dissolved in dichloromethane
and washed with 10% aq.Na,CO;, After extraction, the orgaﬁic layer was dried on anhyd.
Na,;S0, and evaporated under reduced pressure. The product was purified by silica gel column
chromatography in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent we got 90% yields;
White solid; m.p: 145-147 °C; '"H NMR: (CDCls, 500Mz) §(ppm): 7.71 (d, J = 8.0Hz, 2H), 7. 42--
7.38 (m 3H), 7.24 (d, J = 6.5Hz, 1H), 7.12 (d, J = 6.5Hz, 2H), 5.50 (dd, J =435, 11 SHZ 1H ),
3.73 (dd, J = 11.5, 17.5, 1H), 3.16 (dd, J = 4.5, 17.0Hz, 1H); >*C-NMR (CD"I;, 125MHz) & -
ppm:156.21, 136.47, 132.74, 129.90, 128.47, 127.82 (2C), 127.37 (2C), 125. 68 (2C), 125.60
(20), 123.54, 59.28, 40.09; IR Vpay (KBr, cm’ ) 2924, 1703, 1560 1469, 1403 1275 1221,
1196, 1170, 1144, 1084, 1009, 947, 843, 760, 698 GCMS(m/z) = 282 [M+ C16H11C1N20], 284,
283, 282, 271, 206, 191,104, 102; HR-MS (m/z) for CiH;1CIN,O caled. 282. 0560; found: |
282.0546. '

2C.4 Synthesis of 6-chloro-2—(4—chlorophenyl)-S,3a-dihydrop§{razolo | [5,1-

a]is'oindol—8-one(3c) .

A well stlrred and refluxed solution of 3,5- -bis(4-chlorophenyl)- -4,5- dlhydropyrazole 1-
carbaldehyde (127.2 mg, 0.40 mmol) in acetonitrile (4 mL) was added 3-5 drops of TFA and the -
reaction was continued for 13 h. After TLC monitoring, the ;eactlon m.lxture was cooled,

evaporated the solvent under reduced pressure. The, residue was dissolved in-dichloromethane
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‘and washed with 10% aq.Na,COs; After extract:on the organic layer was drred on anhyd
'Na2804 and evaporated under reduced pressure. The product was purlﬁed by srlrca gel column

j chromatography in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent we got 93% yields; |
White solid; m. p 146~ 148°C; "THNMR (CDCls, 500Mz) 8(ppm):7.72-7.69 (m, 2H), 7.43-1.41 (m
2H) 7.33-7.30 (m, 2H), 7.18-7.16 (m, 1H), 5.52 (dd, J = 5.0, 11.5Hz, 1H), 3.78 (dd, J = 11.5, |
17.5Hz, 1H), 3.20 (dd, J = 5.0, 17.0Hz, 1H); "C-NMR (CDCls, 125MHz).§ ppm: 156.45,
135.42, 132.74,°129.00, 127.82 (2C), 127.47 (2C), 125.68, 125.60, 124".63,1:123.93, 122.14,
118.02; 60.18, 41.09; IR Ve (KBr, em™): 1706, 1567, 1464, 1410, 1270, 1221, 1196, 1160,
1154, 1084, 1014, 943, 863, 763, 686; GCMS (m/z) = 316[]M", C;¢H;,CLLN,0]; 318, 317, 316,

281,247,171, 104, 102; HR-MS (m/z) for C16H10C12N20 calcd. 316.0170; found: 316.0181.

.....

2C.5 Synthesm of 6-bromo-2- phenyl 3,3a-dihydropyrazolo[5,1-alisoindol-8-
one(4c)

A well stirred and refluxed solution of 5-(4-bromophenyl)-3-phenyl-4,5-dihydropyrazole-1-
carbaldehyde ( 1312 mg, 0.40 mmol) in acetonitrile (4 mL) was added 3-5 drops of TFA and the
reaction was continued for 14 h. After TLC monitoring, the reaction mixture was cooled,
‘evaporated the solvent under reduced pressure. The remdue was dissolved in: :dichloromethane
and washed WLth 10% aq.Na,CO; After extractlon the organlc layer- was drred on anhyd.
Na;SO4 and evaporated under reduced pressure. The product was purified by silica gel column
‘chromatography in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent wé, got 89% yielids;'
Light pink solid; m.p: 162-164 °C; 'HNMR (CDCls, 500Mz) & (ppm):7.76-7.69 (m, 2H), 7.55-
7.45 (m, 2H), 7.45-7.28 (m, 2H), 7.10-7.04 (m, 2H), 5.49 (dd, /= 5.0, 11.5Hz, 1H), 3.72 (dd, J =
5.0, 17.5Hz, 1H), 3.15 (dd, J = 4.5, 16.5Hz; 1H); "C-NMR (CDCls, 125MHz) & ppm: 156.32,
137.53, 130.60;7130.33, 128.31, 127.64 (20), 127.(_)4 (20), 125.17, 124.28,-123.95, 122.54,
116.20, 59 89, 40.09, IR Vgax (KBr, cm™): 1691"1463'*1401 1282, 1199, 1159, 1070, 1010”943
826, 732, 657, 543. GCMS (m/z) =326 [M", ClanBerO], 328, 327, 326 247,249, 171, 102;
HR-MS (m/z) for C16H;BrN2O calcd. 326.0055; found 326.0145.
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- 2C.6 Synthesis of 2-(4-bromophenyl)-3, 3a-d1hydropyrazolo[5 1-a]1somdol 8-
one(Sc) ' '

A well stirred and refluxed solution of 3-(4-bromophenyl)-5-phenyl-4,5- d1hydropyrazole—1-
carbaldehyde (131.2 mg, 0.40 mmol) in acetonitrile (4 mL) was added 3-5 drops of TFA and the
reactlon was continued for 12 h. After TLC momtormg, the ‘reaction mixfure was cooled
‘evaporated the solvent under reduced pressure. The residue was dlssolved m dlchloromethane
and washed with' 10% aq Na,CO; After extraction, the organic layer was: drled .on anhyd.
Na;SO4 and evaporated under reduced pressure. The product was purified by silica gel column .
chromatography in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent we got 90% ylelds
White solid; m.p: 146-148 °C; THNMR (CDCls, 500Mz) 6(ppm) 7.76-7.69 (m 2H), 7 56-7.49
(m, 3H), 7.43-7.40 (m, 3H), 5.65 (dd, J= 4.5, 11.5Hz, 1H), 3.76 (dd, J = 12.0, 17 5Hz, 1H),3 23
. (dd J=4. 5, 17.5Hz, 1H); *C-NMR (CDCls, 125MHz) § ppm: 156.89, 137 28 130 10, 130. 01
128.47, 127.45 (2C) 127.34 (2C), 125.32, 124.16, 123.41,122.51, 117. 18 60.52, 41, 05 IR Viax
(KBr cm™): 1697 1586, 1468 1391, 1215, 1178, 1071, 1013, 943, 832, 752, 698 658, 538.-
- GCMS (m/z) =326 [M" C16H11BI'N20] 328, 327, 326, 247, 249, 171, 102; HR-MS (m/z) for
Ci6H11BrN,O calcd 326.0055; found: 326. 0154. |

2C.7 Synthesns of 6-bromo-2-(4-bromophenyl)-3 Sa-dlhydropyrazolo[s l-a]

isoindol-8-one(6¢)

A well stirred and refluxed solution of 3,5—bis(4-bromopheny1)—4,'5-diﬁydropﬁazole-1-
carbaldehyde (161.97 mg, 0.40 mmol) in acetonitrile (4 mL) was added 3-5 drops of TFA: and
the reaction was continued for 11 h. After TLC monitoring, the reaction mixture was cooled,
evaporated the solvent under reduced pressure. The residue was dissolved in dichloromethane
and washed with 10% aq.Na,COs; After extraction, the organic layer was JI'dried on anhyd.
Na,;SO4 and evaporated under reduced pressure. The product was puriﬁed b'y siiica gel column
‘chromatography in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent we got 89% ylelds
White solid; m.p: 138-140 °C; 'THNMR (CDCl;, 500Mz) 6 (ppm): 7. 79 (dd, J=55, 8 OHZ 2H),
7.48 (d, J = 8.0Hz, 2H), 7.15-7.11 (m, 3H), 5.55(dd, J = 4.5, 11. SHZ, 1H), 3 80 (dd, J = 11.5, '
17.0Hz, 1H), 3.20 (dd J = 4.5, 16Hz, 1H); ‘3c NMR (CDCl, 125MHz) 5 ppm: 156.20, 136.98,
133.25, 129.15, 128.51 (2C), 126.92 (2C), 125 59, 125.40, 124.57, 124, 00, 122.03, 119 10,
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59.23, 40.10; IR-vmax (KB, cm™): 1702, 15A98, 1452, 1403, 1341, 1219, 1161, 1017, 951, 839,
735, 594, 545; CfCMS (m/z) = 404 [M", CsH 0 Br,N,0]; 407, 405, 403, 324, 247, 171,'104; 102.
HR-MS(m/z) for- C16H11BrN2() calcd. 403.9160; found: 403.9154.

2C 8 Synthesns of 2-(4- bromophenyl) 6—methyl-3 3a-dlhydro pyrazolo[S 1a]

isoindol-8-one(7c¢)

A well stirred and refluxed solution of 3-(4-bromophenyl)-5-p-tolyl-4,5-dihydropyrazole-
1-carbaldehyde (136.81 mg, 0.40 mmol) in acetonitrile 4 mL) was added 3-5 drops of TFA and
the reaction was continued for 14 h. After TLC monitdring, the reaction mixture was cooled, '
evaporated the solvent under reduced pressure. The residue was dissolved in dichloromethane
and washed with 10% aq.Na;CO;, After extraction, the organié layer was dried on aﬁhyd.
NaySO, and evaporated under reduced pressure. The product was purified by silica gel column .
chromatography in a mixture of hexane and éthyl acetate (9:1 v/v) as eluent we got 89% vields;
Yellow sblid; rh.p‘: 165-167 °C; '"HNMR (CDCl;, 500Mz) & (ppm): 7.72-7.65 (rﬁ, 2H), 7.63-7.58
(m, 2H), 7. 19;7::10 (m, 3H), 5.58 (dd, J = 4.5, 11.0Hz, 1H),.3.72 (dd, J = 11. 5, 16. 5Hz, lH)
3.18 (dd =4.5, 16.0Hz, 1H), 2.34 (s, 3H); PC-NMR (CDClg, 125MHz) & ppm: 156. 30, 136 21,
130.60, 130.33," 128.22, 127.59 (20), 127.04 (2C), 126.23, 125.35, 124.28,.124.20, 123. 77
59.89; 40.09, 28.12; IR vpmax (KBr, cm’ ) 1698, 1596, 1507, 1413, 1318 1256 1112, 1049,
1005, 819, 748,:543, 40; GCMS (m/z) =340 [M", C17H13BrN;O]; 342, 341, 340 324, 247, 171 ,
102; HR-MS (m/z) for C;7H;3BrN,O calcd. 340 21 10 found 340.21 17.

2C 9 Synthesns of 2-(4- bromophenyl) -6 7-d1methoxy-3 3a—dlhydro pyrazolo -
[5,1-a]isoindol-8-one(8c)

A well stirred and refluxed solution of" 3-(4-bromopheny1)-5—(3,4-dimeth0xyph’eny1)-4,5-
“dihydropyrazole-1-carbaldehyde (155.21 mg, 0.40 mmol) in acetonitrile (4 mL) was added 3-5
drops of TFA and the reaction was continued for 13 h. After TLC monitoring, the reaction
mixture was coo-led, evaporated the solvent ﬁnder reduced pressure. The residue was dissolved in
* dichloromethané_and washed with 10% aq.Na,COs_ After extraction, the organic layer was dried
on anhyd. Na,S0, and evaporated under reduced pressure. The product was purified by silica gel
column chromatography in a mixture of hexane and ethyl acetate (9:1 v/v) as e“luent we 'gdt 88%
yields; Yellow solid; m.p: 142-144 °C; 'TH NMR (CDCls, 500Mz) SA (ppm): 7.57 (d, J = 8.5Hz,
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2H), 7.51 (d, J = 8.5Hz, 2H), 6.75 (m, 2H), 5.49 (dd; J = 4.5, 11.oﬁz, 1H); 3.76 (m, 6H5, 3.67

"(dd, J = 4.5, 16.5Hz, 1H), .3.16 (dd, J = 4.5,:16Hz, 1H); *C-NMR (CD“QhE 125MHz) &
ppm:156.32, 147.87, 147.53, 130.60 (2C), 130.33, 127.64, 127.06 (2C), 124:28. 11620, 115.77,
113.59, 110.02, 59.69, 54.36 (2C), 40.09; IR vimax (KBr, cm™): 1695, 1598, 1519, 1461, 1409,
1253, 1221,1193, 1157, 1024, 810, 727. GCMS (m/z) = 386 [M*, C1sHisBrN,Os]; 386; 387,
386, 307, 277, 247, 171, 102; HR-MS (m/z) for CisHisBrN,O; caled. -‘3‘8'6.02‘66; found:
386.0255.

2C.10 Synthesns of 2 (4 bromophenyl)-5,6 7—trlmethoxy-3 3a-d1hydropyra-
zolo[5,1-a] isoindol-8-one(9c)

A well stirred and refluxed solution of 3-(4-bromophenyl)-5-(3,4,5-trimethoxyphenyl)-4,5-
dihydropyrazole-1-carbaldehyde (167.22 mg, 0.40 mmol) in acétonitrile (4 mL) was a’d'déd 3-5
‘drops- of TFA and the reaction was continued for 14 h. After TLC »monitor'ing, the reaction
mixture was cooled, evaporated the solvent under reduced pressure. The re's_idué was dissolved in
dichloromethane' and washed with 10% aq.N'ay_COg,*After extraction; the orgaﬁ.ié léyer was dried
on anhyd. Na,SQ4 and evaporated under reduced p‘Eeésure. The product was pliriﬁed by silica gel
" column chromatography in a mixture of hexane and ethyl acetate (9:1 v/v) as elilént we got 87%
yields; Yellowish solid; m.p: 188-190 °C; '"HNMR (CDCls, 500Mz) & (ppm): 7.65 (dd, J = 1.5,
6.5Hz, 2H), 7.59-7.57 (m, 2H) 6.40 (s, 1H), 5.56 (dd, J = 4.5, 11.5Hz, lH), 3.80 (s, 9H), 3.79
(dd, J = 11.5, 18.0Hz, 1H), 3.23 (dd, J = 4.5, 18.0Hz, 1H); "°C- NMR(CDC!;, 125MHz) 8 ppm:
158.00, 147.79, 137.94, 135.04, 132.22, 129.12, 128.67 (2C) 127.52 (2C) '125.97, 117.36,
116.17, 115.23, 60. 79, 57.80, 56.14 (2C), 41. 80 R Vinax (KBr cm™): 1695, 1592 1503 1464,
1418, 1337, 1224, 1164,1126, 1067, 1001, 837, 701,636, 536; GCMS: (m/z) - 416 [M'+
CioHi7BrN»Ou]; 418, 417, 416, 385, 355, 337, 324, 247, 171; HR-MS (m/z) for C19H17_BrN204
c¢aled. 416.0372; found: 416.0364.

2C.11 Synth.e.:sis of 5,6,7-trimethoxy-2-phenyl-3,3a-dihydro 'pj'yraz‘olo['S,l—a].

isdindel—S-Ong‘(lOc)

A well stirred and refluxed solution . of . 3-phehyl-5-(3,4,5-trifnethoxyphenyl)-4,5-
dihydropyrazole-1-carbaldehyde (136.14 rflg, 0.40 mmol) in acetonitrile (4 mL) was added 3-5

drops of TFA and the reaction was continued for 13 h. After TLC monitoring, the reaction
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mixture was cooled, evaporated the solvent under reduced pressure. The residue was dissolved in
dichloromethane and washed with 10% aq.Na,COj3_ After extraction, the organie layer was dried
on anhyd. Na,;SO4 and evaporated under reduced pressure. The product was pufiﬁed by silica gel
column chromatography in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent we got 90%
' yi'elds;- White solid; m.p: 175-178 °C; '"H NMR (CDCl;, 500Mz) 8(ppm):7.80 (d, J = 6.5Hz, 2H),
7.47 (dd, J = 7.0, 12.5Hz, 3H), 6.42 (d, J = 3.0, 1H), 5.57 (d'd, J=4.5, .I‘I.SHZ, 1H), 3.82-3.79
(3s, 9H), 3.49 (dd, J = 11.5, 16.5Hz, 1H), 3‘.27—(dd, J = 4.5, 16.0Hz, 1H); *C-NMR (CDCls,
125MHz) % ‘p‘prAn:158.45, 146.85, 132.55, 131.54, 131.44, 128.95 (ZC), 127.29 (2C), 126.52,
125.42, 118.64, 117.48, 116.71, 61.64, 60.59, 56.45 (2C), 41.96; IR vy (KBr, em™): 1702,
1594, 1510, 1462, 1421, 1342, 1163, 1130, 1002, 893, 831, 771, 631, 537 651, 537. GCMS
(m/z) = 338 [Mf'“ C19HsN204],340, 339, 311, 236(100%) 222, 209, 206, 194, 153, 145, 77, 69,
51; HR-MS (m/z) for C19H;gN,O;4 calcd. 338.1267; found 338.1271.

2C.12 Synthes1s of 6-chloro-2-(2- hydroxyphenyl) -3 3a-dlhydr0pyrazolo[5 1-a]

1s01nd01 8-ome(11c)

A well stirred and refluxed solutxon of -5~(4-chlorophenyl)-3-(2-hydroxyphenyl)-4,5- -
dlhydropyrazole-l-carbaldehyde (120.02 mg, 0.40 mmol) in acetonitrile (4 mL) was added 3-5
drops of TFA and the reaction was continued for 16 h. After TLC monitoring, the reaction
mlxture was cooled evaporated the solvent under reduced pressure The residue was dissolved in
dlch]oromethane and washed with 10% aq.Na,COj;_ After extraction, the organic layer was dried
on anhyd. Na;SO,4 and evaporated under reduced pressure. The product was purified by s1hca gel
. column chromatography in a mixture of hexane and ethyl acetate (9:1 V/y) as eipent we got 78%
yields; Yellow solid; m.p: :157-159 °C; HNMR (CDCls, 500Mz) 8(ppm): 7.34-7.33 (m, 2H),
7.24-7.18 (m, 3H), 7.10-6.97 (m, 1H), 6.97-6.94 (m, 1H), 5.57 (dd, J = 4.5, 115Hz, 1H), 3.94
(dd, Y= 12.0, 17.5Hz, 1H), 3.38 (dd J = 4.0, 17.0Hz, 1H); >C-NMR (CDCls, '1'25MH‘z) 8 ppm:
156.85, 141.12, 132.34, 130.46, 130.25, 127.92 (2C), 126.89 (20), 125.42, 124.37; 123.19,
120.54, 119.48, 60.36, 40.80; IR Ve (KBr, cm™): 3431, 1694, 1606,"]470, 1:407, 1304, 1225,
1073, 1013; 910; 814, 764, 503; GCMS(m/z) = 298 [M", C;6H;;CIN;0;]; 300, 299, 298, 281,
263, 247, 171, 7;7; HR-MS (m/z)-for C1i6H11CIN202 calcd. 298.0509; f}our'ld:’298f‘.505 10.
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2C.13 Synthesis of 2—(4-hydroxyphenyl)—3,3a-dihydroﬁyraz’dlb[5,-1-2]i'sbin'do’l— _
8-one(12¢) |

A well stirred and refluxed solution of 3-(4-hydr0xypheny1)—5-phenyl—4,S-dihydropyra'ZOlé—l-
carbaldehyde (106.44 mg, 0.40 mmol) in acetonitrile (4 mL) was added 3-5 drops of TFA and
the reaction waé continued for 17 h. After TLC monitoring, the reaction mixture was cooled, -
evaporated the solvent under reduced pressure. The residue was dissolved in "dichlorom'ethan'e
and washed with 10% aq.Na,COs After extractién, the organic layer vgz{%‘;g‘riéd on a-nhyd."
Na;SO4 and evaporated under reduced pressure. The product was purified. by silica gel column
éhromatographyf in a mixture of hexane and ethyl acetate (9:1 v/v) as elulerAlrf‘ We.‘got 76% yiel>ds;
White solid; m.p: 126-128 °C; '"HNMR (CDCls, 500Mz) 8(ppm):7.60-7.59 (m, 2H), 7.29-7.27
(m, 2H), 7.22 (d, J = 7.5Hz, 1H), 7.18-7.16 (m, 2H), 6.80-6.78 (m IH), 5.52 (br, D,p--
Exchangeble, 1H), 5. 52 (dd, J = 4.5, 11.5Hz, 1H), 3.26 (dd, J=11.5, 17. 5Hz 1H) 3. 15(dd J=
4.5, 17.0Hz, 1H); “C-NMR (CDCls, 125MHz) & ppm:156.38, 141.13, 131.39, 130.49, 130.22,
128.88 (20), 127.27 (2C), 125.31, 123.09, 117.32, 115.49, 112.90, 60.63, 40. 12 IR Vinax (KBr
cm’ ": 3349, 1669, 1600, 1490, 1451, 1358, 1271, 1222, 1169, 1038, 939 841, 773, 615, 541,
470 GCMS (m/z) = 264 [M", Ci16H12N0,]; 266, 265, 264 247, 171, 102 77 55 HR-MS (m/z)'
for C;6H;2N,0; caled. 264.0899; found: 264.0889.

| 2C.14 Synthesis of 7-hydroxy—2—phenyl-3,3‘a-dihydr0pyrilzold[5',1'-‘:;] isoindol-
S-one(1dc) A EE

A well stirred and refluxed solution of 5-(4—hyﬂdroxyphenyl)—‘3-pheny‘l-4,5—dihydr0‘pyrazple-1-
carbaldehyde (106.44 mg, -0.40 mmol) in acetonitrile (4 mL) was added 3-5 drops of TFA and
the reaction was continued for 18 h. After TLC monitoring, the reaction mixture was 'co(_)led,'
evaporated the solvent under reduced pressure. The residue was dissolved in dichloromethane
and. washed with 10% aq.Na,COs, After extraction, the organic layer was dried on an‘hyd.
Na,SO, and evaporated under reduced pressure. The producf was puriﬁ_ed' By $'i_lic'a gel column
chromatography. in a mixture of hexane and ethyl acetate (9:1 V/V) as eluent we got 75% yiéldS'
White solid; m.p: 148-150 °C; II—INMR (CDCls, 500Mz) & (ppm): 7.78:7.72 (m 2H), 7.50-7. 42‘ ’
(m, 3H), 6.77-6.67 (m, 3H), 5.55 (br, D,-Exchangeble, 1H), 5.53 (dd, J=4.5, 12 OHz 1H), 3. 78;
(dd, J=11.5, 17.5Hz, 1H), 3.26 (dd,.J = 4.5, 17.0Hz, 1H); 13C-NMR (CDCl,, 125MHz) 8 ppm:
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156.40, 141.10,: 131.44, 130.56, 130.15, 128.92 (2C), 127.32 (20), 125.34,.123.14, 117.40,
115.54, 112.70, .61.36; 41.84; IR vy (KBr, cml) 3457, 1679, 1604, 1588, 1402, 1353,— 1217,
1158, 760, 695. GCMS (m/z)= 264 [M", CisH12N2O1]; 266, 265, 264, '247,- 171, 102, 77, 55;
HR-MS (m/z) for CII(,ngNgOz calcd. 264.0899; found: 264.0898.

2C.15 Synthesns of 2-(2- hydroxyphenyl)-6-n1tro-3 3a-dlhydro- pyrazolo[S 1-

- a]isoindol-8-one(14c)

A well stired and reﬂuxedl solution of 3-(2-hydroxyphenyl)-5-(4-uitroPhenyl)-4;5-
dihydropyrazole-1-carbaldehyde (124'.43 mg, 0.40 fnmol) in acetonitrile (4 mL) was added 3-3
drops of TFA and the reaction was continued for 18 h. After TLC monitofing, the reaction -
mixture was cooled, evaporated the solvent under reduced pressure. The reSIdue was dissolved in
dichloromethane and washed with 10% aq. NmCO; After extraction, the organic layer was dried
on anhyd. Na,SO4 and evaporated under reduced pressure. The product was purified by silica gel
column chromatography in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent we got 74%
yields; White solid; m.p: 156-158 °C; 'H NMR (CDCl;, 500Mz) 6 (ppm)& 7.6’4 (dd, J =15,
- 7.0Hz, 2H), 7.62-7.33 (m, 2H), 7.29-7.27 (m,'lH), 7.22 (m, 2H), 5.55 (dd, J = 45, 11.5Hz, 1H),
3.70 (dd, J = 11.5,‘ 17.5Hz, 1H), 3.15 (dd J = 4.5, 17.5Hz, 1H); >CNMR (CDCls;, 125MHz) &
ppr:156.45, 143.85, 137.55, 132.34, 131.44, 128.95, 127.29 (2C), 126.82, 125.23,"123.85,
| 122.17, 121.35, 119.06, 60.82, 41.96; IR Vinax (KBr, cm™): 3443, 1696, 1584, 1480, 1418, 1334,
1246, 1215, 1086, 1014, 986, 845, 746, 641, 558; GCMS(m/z) = 309 [M", CieH1iN302]; 311,
310, 309, 292, 247, 171, 102, 77, 55; HR-MS (m/z) for CigH; N30, caled. 309 0750; found

309 0744.

2C 16 Synthes1s of 2- (4—chlorophenyl)-7-n1tr0-3 3a-d1hydr0pyrazolo [5 1-a]

isoindol-8 -0ne(15c)

A well stirred and refluxed solution of 3—(4—chlorophenyl)—5-(3-nitrobhenyl)—4,5-
dihydropyrazole-1-carbaldehyde (131.62 mg, 0.40 mmol) in acetonitrile (4 mL) was added 3-5
“drops of TFA and the reaction was continued for 20 h. After TLCFm'o“'nit'oring, the reaction
mixture was cooled, evaporated the solvent under reduced pressure. The residuej-Was dissolved in
dichloromethane and washed with 10% aq.Na;COs. After extraction, the organic layer was dried

on anhyd. Na;SO4 and evaporated under reduced pressure. The product was purified by silica gel
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column chromatography in a mixture of hexane and ethyl acetate (9:1 v/v) as eluent we got 75%
yields; White solid; m.p: 180-182 °C; '"THNMR (CDCls, 500Mz) & (ppm): 8.21-8.19 (m, 1H), 7.73
(d, J = 8.5Hz, 2H), 7.58-7.55 (m, 2H), 7.46 (d, J = 9.0Hz, 2H), 5.58 (dd, J ='5.0, 12.0Hz, 1H),
3.92 (dd, J = 11.5, 17.5, 1H), 3.23 (dd, J = 4.5, 17.5Hz, 1H); *C-NMR (CDCls;, 125MHz) &
ppm: 156.40, 141.10, 142.35, 132.44, 130.56, 130.15, 128.92, 127.32 (2C), 126.52 (2C), 125.11,
124.30, 117.40, 60.36, 40.14; IR vmee (KBrem™): 1701, 1594, 1538, 1425, 1355, 1087, 833, -
766, 714, 676, 524 467, GCMS(m/z) =327 [M", Ci6H;oCIN;0;s]; 329,.328, 327, 29.2, 291, 171,
77, 55; HR-MS (m/z) for C16H1oCIN3O; caled. 327.0411; found: 327.0412. | '

o R
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CHAPTER 3 -

RESULTS AND DISCUSSION

2.1 Synthesis and Characterization of synthesis and characterization of 2-
* (substituted aryl)-3,3a-dihydro-8h-pyrazolo [5,1-a]isoindol-8-0nes deriiiatives ’

Using Clarsen Schmidt reaction condition, acetophenone and benzaldehyde gave 0, [3-
unsaturated ketone (chalcone) using 10-60 wt% of alkaline hydroxide as a catalyst over a period
~ of 2-6 hrs at room temperature. The product obtained was in 90% yields. The yield decrease or .
irrcrease depends upon electron withdraw or electron donating group attached on the different
positions of aryl. Followed by cyclization of chalcone derivaties, the reaction was carried out
-~ with hydrazine l;yd'rate in formic acid, which gave derivatives of N-formyl-pyrazoline in good
yield. Using Lewis acid (trifouroacetic acid) again cyclization of N-formyl-pyrazoline in

acetonitrile, which gave pyrazoloisoindole. Along with chalcone, N—formylpyrazolirre and final

: product (pyrazoloisoindole) was characterized on the basis of their spectroscopic data. All
product Were a551gned on the basis of their 'H NMR (SOOMHZ) 3¢ NMR (125MHZ) IR and
GC-MS spectra analysis.

3.2 Characterlzatlon of Compound 1 {1 2-phenyl—3 3a- dlhydropyrazolo[S 1-
a]lsomdol -8-one (32)}

"r

Characterlzatlon of (E)- chalcone(la)

In '"HNMR 7.82 (d, J=15.5Hz, =CH-Ar, 1H), 7.59 (d, J=10.5Hz, CO-CH=, 1H) mdlcated
trans (J Hans = 12-16Hz) protons and ten aromatic protons were present from 8.08 — 7.30 ppm;
IR viax (KBr, cm™): vibration frequency for the carbonyl group at 1640—166~03'\cn'1'land,, peak at
1500-1400 cm™ indicate the presence of aromatic bonds. On the basis of these spectral data of

product was characterized as (E)-chalcone.
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Characterization of 3,5-diphenyl-4,5-dihydropyraque-l-carbaldehyde(lB) ,

The product was characterization for the molecular formula C15H14N20; melting point’. 140-
. 142°C. In 'H NMR gave characteristic peak in 6 (ppm), an ABX- type pattern was observed
where Ha, Hp and Hx appear as double doublets at 3.21-3.25, 3.79—3.85‘ and 5.53-5.50 with Jap
= 17.5 Hz, Jax =4.5 Hz, and Jgx = 12.0 Hz, respectively, formyl protcn as a singlet at 8.90 ppm,
BCNMR s'pectfum 0 (ppm), revealed the presence of a methylene carbon"'at' 42.37, a methine
carbon at 58.36, C=N carbon at 148.6, and aldehyde carbon at 160.14 ppm The FT-IR spectrum
-in vpax (KBr, cm ) gave a strong band for C=0 at 1656, C=N at 1602 and C—N at 1142, GC-MS .
for EIMS fragmentatlons followed the established pattem where further confirmed the product
(1b). The molecilar ion peak at 250 [M", C1sH14N,0], 222, 221, 145(100%), 119, 114, 77, 65,
51. On the ba51s of these spectral data of product was characterlzed as 3 5-d1phenyl 45-

dihydropyrazole-1- -carbaldehyde.
Characterization of 2-phenyl-3,3a-dihydropyrazolo[5,1-a]isoindol—S-on‘etlc)

- The product was characterization for the molecular formula C16H12N20 meltmg point 108-
110°C. In 'H NMR gave characteristic peak in 6 (ppm), an ABX- type pattem was observed
where HA, Hg and Hx appear as double doublets at 3.19, 3.37 and 5.54 w1th Jag=17. 5 Hz, J AX =
4.5 Hz, and JBX = 11.5 Hz, respectively, >CNMR spectrum & (ppm), revealed the presence ofa
methylene carbon at 40.76, a methine carbon at 60.33, C=N carbon at 138.47, an;i ketonic carbon .
at 156.87 ppm. The FT-IR spectrum in Vi (KBr cm 'Y gave a strong band for C=0 at 1692,
C=N at 1401 and C-N at 1183. GC-MS for EIMS fragmentatlons followed the established
pattern, where further confirmed the product: (lc). The miolecular jon peak at 248 [M",
CisH12N20], 241, 221, 215, 206, 205, 204, 178, 165, 146, 132, 115, 104, 103, 102. On the basis
of these spectrz;l data of product was characterized as 2-phenyl-3,3a-dihydropyrazolo[5,1-

a)isoindol-8-one.
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. Rl R2 RS ‘ H NaoH Rl R2 R4
CH; + MeOH, H,0 ~
R4 Room Temp. o Rs

Chalzone

First step
R; R,

R, R, R4 HCOOH
O ™ O NH,NH, H,0

Rs Reflux, 3-4h

N-formylpyrazoline

Second step

TFA(Cat.), MeCN
Reflux, 10,-‘20.7

Ry=H, OH, Br,Cl; Ry= H, OH; Ry = H, OCHs Pyrazoloisoindole
R4 =H, CHy ,OCHy , OH, Cl, Br. NO,
Rs = H, OCHy , NO,

Third step

Schemeé 4

3.3 Characterization of Compound 2: {5;(4-chlorophenyl)f3—p}lenyl-4,5-di -
hydropyrazole -1-carbaldehyde (Zb)}

-

Charaéterizatigln of (E)-3-(4-chlorophenyl)-1-phenylprop-2-en-1-one(2a)

In 'HNMR 7.96 (d, J=15.5Hz, =CH-Ar, 1H), 7.63 (d, J=10.5Hz, CO-CH=, 1H) indicated

trans (J gap = 12-16Hz) protons and nine aromatic protons were present from 8.06 — 7.40 ppm.

IR Vmax (KBr, cm™): vibration frequency for the ca{rbonyl group at 1642 cm"laf}d, peak at 1500-
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1400 cm™ indicate the presence of aromatic bonds. On the basis of these spectral data of product

was characterized as (E)-3-(4-chlorophenyl)-1-phenylprop-2-en-1-one.
‘Characterization of 57(4-chlorophenyl)—3-phenyl-4,5-dihydropyraz‘ole-l-c'arhaldehyde(Zb) -

The product was characterization for the molecular formula C;sH;3CIN;O. melting poin‘i 102-

104 °C. In '"H NMR gave characteristic peak in & (ppm), an ABX- type pattern was observed
where Ha, Hp and Hx appear as double doublets at 3.21, 3.82 and 5.50 with J AB =169 Hz Jax =
4.5 Hz, and JBx = 11.5 Hz, respectively, formyl proton as a singlet at 8 98 .ppm; 13'CNl\/[R
spectrum o (ppm) revealed the presence of a methylene carbon at 40.09, a methine carbon at
59.28, C=N carbon at 152.59, and aldehyde carbon at 160.22 ppm. The FT- IR spectrum N Vinax
(KBr, cm™’) gave a strong band for C=0 at 1664, C=N at 1604 and C-N at 1241. GC-MS for
EIMS fragmentations followed the established pattern_2 where further confirmed the product (2b).
The molecular ion peak at 284 [M+‘ C16H13C1.N20],’ 286, 285, 255, 249 207, 178, 97, 65; 51. On
the basis of these spectral data of product was characterized as 5-(4- chloropheny l) 3-phenyl -4,5-
dihydropyrazole1-carbaldehyde.

* Characterization of 6-chloro-2-phenyl-3,3a-dihydropyrazolo[5,1-a]isoindol-8-oné(Z¢c)

The product was characterization for the moleCuiar formula C;6H;,CIN,O, melting poi'nt. 145-
147 °C. In 1H NMR gave characteristic peak in 8 (ppm), an ABX- type pattem was obServed
where Ha, Hp and Hx appear as double doublets at 3.16, 3.73 and 5.50 with J4 AB = =17. O Hz J AX =
4.5 Hz, and JBX = 11.5 Hz, respectively, *CNMR spectrum & (ppm), revéaled the presence of a
'm'ethylene carbo;r1 at 40.09, a methine carbon at 5928, C=N carbon at 136.47, , and ketonic carbon
at 156.21 ppm. The FT-IR spectrum in Vimax (KBr cm™) gave a strong band for C=0 at 1703,

C=N at 1403 and C-N at 1196. GC-MS for EIMS fragmentations followed the estabhshed‘ }

pattern, where further confirmed the product (2c). The molecular ion peak at 282 M,
C16H11C1N20], 284, 283, 282, 271, 206, 191,104,.102. On the basis of these spectral data of

product was characterized as 6—chloro-2-pheny1-3,3a-dihydrbpyrazdlo[5; i-a]isoirldol-S-Orre._
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3.4 Characterization of Compound  3: {6-chloro-2- (4-chlorophenyl)-3 3a-
dlhydro pyrazolo [5,1-a] isoindol-8-one (3¢)} |

Characterization of (E)-1, 3-bis(4-chlorophenyl)prop-2-en—1-one (3a)

In '"HNMR 7.80 (d, J=15.5Hz, —CH-Ar 1H), 7 46 (d, 1=10.5Hz, CO- CH— ]H) mdlcated
- trans (J Harp = 12- 16Hz) protons and etght aromatic protons were present from 8.03 — 7.41 ppm.
IR Vyax (KBr, cm™): vibration frequency for the carb_onyl group at'1655 cmand, peak at 1500-
600 cm™ indicate the presence of aromatic bonds. On the basis of these spec'tr'c‘d data of product

* was characterized as (E)-1, 3-bis(4-chlorophenyl)prop-2-en-1-one:
Characterization of 3,5-bis(4—chl0r0phenyl)-4,5-dihydropyrazole-I-cai'baldehyde(3b)

The product was characterization for the molecﬁlar formula Cl\nggCIZNzo; melting point
145-146°C. In '"H NMR gave characteristic peak in § (ppm), an ABX- type pattern was observed
‘where Ha, Hp and Hy appear as double doublets at 3.16, 3.80 and 5.50 with Jap = 16.9 Hz, Jax =
4.5 Hz, and Jgx = 11.5 Hz, respectively, formyl proton as a singlet at 8.93 ppm, “CNMR
spectrum 8 (ppm), revealed the presence of a methylene carbon at 40.80, a methine carbon at _
59.00, C=N carbon at 153.89, and aldehyde carbon at 160.19 ppm. The FT-IR spectrum in Vipay
(KBr, cm™) gave a strong band for C=0 at 1676,I C=N at 1480 and C-N at 1229. GC—MS for-
- EIMS fr.agmentdtions followed the established pattern, where further corifirméd the product (3c).
: The molecular ion peak at 318 [M"™ C19H13C12N201, 320, 318, 291,191,179,152 138(100%), 222,
209, 206, 194, 153, 145, 77, 69, 51. On the ba31s of these spectral data of product was
characterized as 3,5-bls(4-ch10rophenyl)—4,5-d1hydropyrazole-l-carbaldehyde.

' "(Iharacterizatibn of 6-chloro-2-(4-chlorophenyl)-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one -
(3¢) i '

~ The product was characterlzatlon for the molecular formula ClsHloClzNZO melting point
146-148°C. In v NMR gave characteristic peak in & (ppm), an ABX- type pattern was observed
, where Ha, Hp and Hy appear as double doublets at 3.20, 3.78 and 5.52 with J ap=17.0 Hz, ], AX =

'» S.OHZ, and Jpx = 11.5 Hz, respectively, ?CNMR spectrum & (ppm), revealed the présence of a
methyle‘né carbon at 41.09, a methine carbon at 60.18, C=N carbon at 135.42, and ketonid carbon
" ~at 156.45 ppm. The FT-IR spectrum in Vmax (KBr, cm™) gave a strong band fdr C=0 at 1706, -
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C=N at 1410 and C-N at 1196. GC-MS for EIMS fragmentations folIow’ed the established
pattern, where further confirmed the product (3c¢). The molecular ion peak at 316[M+',
‘C15H10C12N;_O]; 318, 317, 316, 281, 247, 171, 104, 102. On the basis of th'esé spectral data of
product was characterized as 6-chioro—2-(4-chlorophenyl)—3,3a-dihydr0pjfrazolo[5,l—a]isoindol—

8-one.

3.5 Characterization of Compound 4: {6-bromo-2-phenyl-3,3a-dihydro -
pyrazolo[S;Ifa]isoindol-s-one (4e)}

Characterization of (E)-3-(4-bromophenyl)-l-phenyiprop-Z-en-‘1'-0ne(4a)

In '"HNMR 7:68 (d, J=15.5Hz, =CH-Ar, 1H), 7.53 (d, J=10.5H2, CO-CH=, 1H) indicated
trans (J gamp = 12-16Hz) protons and nine aromatic protons were présent from 802 ——'7.2’8_ ppm.
IR Viax (KBr cm'l)' vibration frequency for the carb‘onyl group at 1640\ cm'iand peal{‘ at 1500—
600 cm™ indicate the presence of aromatic bonds. On the basis of these spectral data of product

was characterlzed as (E)-3-(4- bromophenyl)— -phenylprop-2-en-1 one.
- Characterlzatlon of 5-(4- bromophenyl)—3 phenyl 4,5- dlhydropyrazole-l carbaldehyde(4b)

. The product was characterization for the molecular formula Ci16H13BrN;O. meltrng pomt 104- _
106 °C. In 1H NMR gave characteristic peak in & (ppm) an ABX- ‘type pattern was observed
where Ha, Hp and Hx appear as double doublets at 3.20, 3.82 and 5. 50 with J AB = 18. 0 Hz, Jax =
5.0 Hz, and JBX = 12.5 Hz, respectively, formyl proton as a singlet at 8. 95 ppm BCNMR
spectrum 6-(ppm), revealed the presence of a methylene carbon at 42.45, a methlne carbon at
60.53, C=N carbon at 155.66, and aldehyde carbon at 160.09 ppm. The FT-IR spectrum in Vmax
(KBr, cm™) g'a\}e a strong band for C=0 at 1669, C=N at 1423 and C-N at 1134. GC-MS for
EIMS fragmentations followed the established pattern, where further confirmed the product (4b)
The molecular ion peak at 328 [M", CisH13BrN> O}, 330, 329, 327, 299 250 222 153, 145, 145,
77, 51. On the basis of these spectral data of product was characterized as 5-(4-bromophenyl)-3-
' phienyl-4,5-dihydropyrazole-1-carbaldehyde .
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Characterization of 6-br0m0-2-pheny]~3,3a-'dihydrbpyrazo]o[s,l-a] isoindol-8-one(4c)

The product \‘A'fas characterization for the molecular formula ClanBerO; melting 4point 162-
164 °C. In 'H NMR gave characteristic peak in 6 (bpm), an ABX- type pattqm was observed
where Ha, Hp and Hx appear as double doublets at 3.15, 3.72 and 5.49 with Jap A,= 17.5Hz, Jax =

-5.0Hz, and Jgx = 11.5 Hz, respectively, BCNMR spectrum & (ppm), revealed the prcseh'ce of a
methylene carbon at 41.09, a methine carbon at 59.89, C=N carbon at 137.53, and ketonic carbon
at 156.32 ppm. The FT-IR spectrum in Vpax (KBr cm™) gave a strong band for C=0 at 1691,
'C—N at 1401 and C-N at 1199. GC-MS for EIMS fragmentations followed the established
pattern, where further confirmed the product (4c). The molecular ion’ peak at 326 [M",
.CisH11BrN,OJ; 3,‘28, 327, 326, 247, 249, 171, 102. On the basis of these spectral data of product

- was characterized as 6-bromo-2-phenyl-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one.

3.6 Chatacterization of Compound 5:‘,.' {2-(4-bromopheinyl)-3,3a-dihydro -
_~pyrazo‘lo[S,I:h']isoindol-S-one (Sé)} ‘

Characterization of (E)-1-(4-bromophenyl)-3-phenylprop-2-en-1-one(5a)

In 'HNMR .7.72 (d, J=15.5Hz, =CH-Ar, 1H), 7.28 (d, J=10.5Hz, CO-CH=, 1H) indicated
trans (J wa-np = 12-16Hz) protons and nine aromatic protons were present from 8.02 — 7.28 ppm.
IR vimax (KB, cfn']): vibration frequency for the carbonyl group at 1651 cm'laﬁd,' peak atIISOO-
600 c[n:l indicate the presence of aromatic bonds. On the basis of these spectra‘{fdata- of product

was characterized as (E)-1-(4-bromophenyl)-3-phenylprop-2-en-1-one:
Characterizﬁﬁo’n of 3-(4-bromophenyl)-5-phenyl-4,5-dihydropyrazole-1-carbaldehyde (5b)

The produét };vas characterization for the' molecular forrhula Ci16H13BrN;O, melting point 145-
147 °C. In "H NMR gave characteristic peak in & (ppm), an ABX- type ﬁa’tt_ern:was observed
where Ha, Hp and Hy appear as double doublets at 3. 20 3.82 and 5.50 with JAB = 17 SHz, Jax=
5.0 Hz, and Jgx = 12.0 Hz, respectlvely, formyl proton as a singlet at 8. 95 ppm, BCNMR
spectrum 5 (ppm), revealed the presence of a methylene carbon at 42. 30, a methine carbon at
60.48, C=N carbon at 155. 71, and aldehyde carbon at 159.93 ppm. The FT-IR spectrum in Vimax
(KBr, cm™) gave a strong band for C=0 at 1668, C=N at 1413 and C-N at 1134 GC-MS for
EIMS fragmentations followed the estabhshed pattern, where further confirmed the product (5b)
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The molecular ion peak at 328 [M™, C16H13BrN,O], 330, 329, 327, 299, 250, 222,153, 145, 145,
77, 51. On the basis of these spectral data of product was characterized as 3 (4—bromopheny1) 5-
_phenyl-4,5- dlhydropyrazole-l -carbaldehyde. _ ' '

Characterization of 2-(4-bromophenyl)-3,3a-dihydropyrazolo[5,1-a)isoindol-8-one(5c)

' The product was characterization for the molecular formula C16H11BrN20 melting peint 146-
148 °C. In 'H NIV[R gave characteristic peak in 8 (ppm), an ABX- type pattern was observed
‘where Ha, Hp and Hx appear as double doublets at 3.23, 3.76 and 5.65 with JAB = 17 5Hz, Jax ="
5. SHZ and Jgx = 11. 5 Hz, respectlvely, BCNMR spectrum o (ppm), revealed the presence of a"
methylene carbon at 41.05, a methine carbon at 60.52, C=N carbon at 137.28, and ketonic carbon A
at 156.89 ppm. The FT-IR spectrum in Vpax (KBf, cm™) gave a strong band f0r C=0 at 1697,
C=N at 1391 and C-N at 1178. GC-MS for EIMS fragimentations followed the established
pattern, where further confirmed the product (S5c). The molecular ion'peak at 326 [M™
C16H11BrN20] 328, 327, 326, 247, 249, 171, 102. On the basis of these spectraI data of product
was characterized 2- (4-bromophenyl)-3,3a-dihydropyrazolo|5, 1-a]150mdol 8—one

3.7 Characterization of Compound 6: {6- bromo-2 (4 bromophenyl)-S 3a- :
dlhydropyrazolo[s 1-aJisoindol-8-one (6c)}

Characterization of (E)'-l;3-bis(4-bromophenyl)prop-Z-en-l-ohe (6a) -

In '"HNMR 7.75 (d, J=15.5Hz, ~CH-Ar, 1H), 7.22 (d, J=10.5Hz, CO-CH=, 1H) indicated.
trans (J gap= 12-16Hz) protons and eight aromatlc protons were present from 8.07 — 7. 20 ppm.
IR Vmax (KBr, cm™ N: v1brat10n frequency for. the carbonyl group at 1660 cm and peak at 1500~
600 cm’ mdlcate the presence of aromatic bonds. On the basis of these spectral data of product

was characterlzed as (E)-1,3-bis(4- -bromophenyl)prop- 2- en-l -one.
Characterization of 3,5-bis(4-bromophenyl)—4,5-dihydropyrazole’-l-c‘arbaldeli'yde(Gb)

The product_ was characterization for the molecular formula C;¢H;2BrN,O. melting pbiﬁt
138-140 °C. In 'H NMR . gave characteristic peak in & (ppm), an ABX- type pattern was observed
where Hy, Hp and Hx appear as double doublets at 3.19, 3.79 anld 5.53 with Jag = 17.5 Hz, Jax =
5.0 Hz, and Jgx = 12.0 Hz, respectively, formyl proten as a singlef at 8.93 ppm, BCNMR
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-sp:ectrdrn 8 (ppm), revealed tho presence of a methylene carbon at 40.80, a methine carbon. at
60.00, C=N carbon at 151.89, and aldehyde carbon at 160.21 ppm. The FT-IR :spectrum in Viax
- (KBr, cm™) gave a strong band for C=0 at 1649, C=N at 1430 and C-N at 1129. GC-MS for
EIMS fragmentaiﬁons followed the established patfe'rn‘ where further confirmed the product (6b).
The molecular i ion peak at 405 M*, C16leBr2N20] 408, 407, 376, 328 248 2/_’1 207, 154, 91,
77, 51. On the basis of these spectral data of product was characterlzed as 3,5-bis (4-
| bromophenyl)-4,5—d1hydropyrazo]e-1 -carbaldehyde.

Characterization of 6-bromo-2-(4- bromophenyl)—3 3a—d1hydropyrazolo [5,1-a]isoindol-8-one
(6¢0)

The product was characterization for the molecular formula CigH;;BrN,O. nielting point 138-
140 °C. In 'H NMR gave characteristic peak in 8 (ppm), an ABX- type pattern was observed
where Ha, Hp and Hx appear as double doublets at 3.20, 3.80 and 5.55 with Jag = 17.5 Hz Jax =
4.5Hz, and Jpx = 11.5 Hz, respectively, 13CNMR spectrum 8 (ppm), revealed the présence of a
methylene carbon at 40. 10, a methine carbon at 59.23, C=N carbon at 137.28, and ketonic carbon
at 156.20 ppm. The FT-IR spectrum in vy (KBr, cmn” ') gave a strong band- for C=0 at- 1702,
- C=N at 1403 and C-N at 1219. GC-MS for EIMS fragmentatlons followed the established
_ pattern, where further confirmed the product (6c) The molecular ion peak at 404 [M+ CisHio
BraN,O]; 407, 405, 403, 324, 247, 171, 104, 102. On the basis of these spectral_ data of product

was characterizod 6-bromo-2—(4-bromopheny1)-3,3é1-dihydropyrazolo[5, 1-a]isoindol-8-one.

‘3.8 Characterization of Compound 7 :{2-(4-bromophenyl)-6-methyl-3,3a-
dihydro —pyrazolo[5,1a]isoindol-8-one (7¢)}

-Characterization of (E)-l-(4-bromophenyl)-S-p-tolylprop-Z—e‘n-l-one(7a)

In 'HNMR 7.89 (d, J=15.5Hz, =CH-Ar,‘ 1H), 7.45 (d, J=10.5Hz, CO‘-"CH=, 1H) indicated -
trans (J gat = 12-16Hz) protons, eight aromatic protons were present from 7.89 — 7.22 ppm and
three methyl protons were present on 2.39 ppm. IR Vmax (KB, cm™): vibration frequency for the
carbonyl group at 1656 cm'and, peak at 1500-600 cm™ indicate the preserice of aromatic bonds.
On the basis of these spectral data-of product was;\ characterized as (E)-1-(4-bromophenyl)-3-p-

tolylprop-2-en-1-one.
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Characterization of 3-(4-bromophenyl)-S-p-tolyll4,5-dihydropyrai‘ole—l-carbaldehyde(7b)-

The product was characterization for the molecular formula C;7H; 5BrN20-, -rrielting' point 180-
182 °C. In 'H Nl\/IR gave characteristic peak in & (ppm),lan ABX- type pattern was observed
where Ha, Hp and Hx appear as double doublets at 3.18, 3.76 and 5.49 with J,g = 17.5 Hz, J AX = .
S .0 Hz, and Jpx = 12.0 Hz, respectively, formyl proton as a singlet at 8.93 ppm, methyl proton as
a singlet at 2.18 ppm, BCNMR spectrum § '(ppm), revealed the presence of a methyl carbon.
21.14, methylene carbon at 42.51, a methine carbon at 59.06, C=N ca’rborl at 154.67, and
aldehyde carbon at 160.08 ppm. The FT-IR spectrum in Vipex (KBr, cm™) gave a strong band for
C=0 at 1650 C=N at 1423 and C-N at 1122. GC-MS for EIMS fragmentations followed the
established pattern, where further confirmed the product (7b). The miolecular ion peak at 342
[M", C17H1sBrN,O], 344, 343, 342, 327, 313, 249, 243, 221, 145, 104, 77, 51, 15. On the basis
of these spectral data of product was characterized as 3—(4-brom0phenyl)—IS—_p-tolyl—4,5—
dihydropyrazole-1-carbaldehyde. ' ’ -

e

Characterization of 2-(4-brom0phenyl)-6-methyl-3,3a-dihydrop‘yrazolo[5,_1h]is'oindol¥8-01'1'e
(79 '

The product was characterization for the molecular formula Ci7H; 3BrN,O. melting point 165-
167 °C. In 'IPl NMR gave characteristic peak in & (ppm), an ABX- type pattern was’observed
where Ha, Hp and Hx appear as double doul')letslat 3.20, 3.80 and 5.55 with J ap=17.5 Hz, Jax =
4.5Hz, and Jgx = 11.5 Hz, respectively, >*CNMR spectrum & (ppm), revealed the presence of a
methylene carbon at 40.10, a methine carbon at 59.23, C=Ncarbon at 137.28, and ketonic carbon
- at 156.20 ppm. The FT-IR spectrum in Vmax (KBr cm™) gave a strong band for C=0 at 1702,
C=N at 1413 and C-N at 1112. GC-MS for EIMS fragmentatwns followed the established
pattern, where - ‘further confirmed the product (7c). The molecular ion peak at 340 M,
Ci7H, 3BI'N20] 342 341, 340, 324, 247, 171, 102. On the basis of these spectral data of product
was character1zed 2-(4-bromophenyl)-6-methyl-3,3a- dxhydropyrazolo[S la]isoindol-8-one.

L

.51



3.9 Charactenzatlon of Compound 8 o 2 -(4- bromophenyl)-67 dlmethoxy-
3 3a—dlhydropyrazolo[5 1- a]lsomdol-S one (8c)}

' Characterlzatlon of (E)-1-(4-bromophenyl)-3-(3,4-dimethoxy- phenyl)prop-Z-en-l -one (8a)

‘In 1HNMR 7 34 (d, J—IS 5Hz, =CH-Ar, 1H), 6.92 (d, J—S 5Hz, CO- CH~ lH) mdlcated trans
- (J Hamp = 12- 16HZ) protons, eight aromatic protons were present from 7.89 — - 7,22 ppm ‘and six
methoxy protons. were present 3.92 ppm. IR Vmax (KBr, cm™): vibration frequency for the
carbonyl group a't.1659 cmand, peak at 1500-600 cra™ indicate the presence of aromatic bonds.
On the basis of .th_e.se spectral data of product wé!s'\characterized as (E)—14(4-Bro‘mophenyl)-3—
(3,4-dimethoxy- phériyl)prop—2-en-1 -one.

Characterization of 3(4-bromophenyl)-S-(3,;1-dimethoxyphenyl)A4,5-dihjfdrdpyrazple'-1-
carbaldehyde(8b)

The product was characterization for the molecular formula C1sH17BrN,Os, melting point
118-120 °C. In '"H NMR gave characteristic peak in 8 (ppm), an ABX- type pattern was observed
where Hy, Hg and Hy appear as double doublets at 3.18, 3.74 and 5.49 with Jas=17.0 Hz, Jax =
<5 0 Hz, and JBX = 11.0 Hz, respectively, formyl proton as a singlet at 8.95 ppm, 13lCNI\'/JR
spectrum & (ppm) revealed the presence of a methylene carbon at 40.90, a methme carbon at
59.37, C=N catbon at 153.67, and aldehyde carbon at 160.26 ppm. The FT- R spectrum in Vax
(KBr, cm’ ) gave a strong band for C=0 at 1659, C=N at 1421 and C-N at 1|165. GC-MS for

o EIMS fragmentations followed the established pattérn where further confirmed the product (8¢).

The molecular ion peak at 388 [l\f C18H17BI'N203] 390, 389, 388, 359, 35/ 327, 309, 249,
221, 154, 119, 91, 77, 65, 51, 31. On the basis of these spectral data of product was characterlzed
as 3(4-bromophenyl) 5-(3,4-dimethoxyphenyl)-4,5-dihydropyrazole- l-carbaldehyde

Characterization of 2-(4-bromophenyl)-6,7 -dimetho‘xy-3,3a-dihydi'opyrazblo[5,1-’3] isoindol
-8-one (8¢c) - ‘

The product was characterization for the molecular formula ngHlsBer(r)x ‘melﬁng point
142-144 °C. In '"H NMR gave characteristic peak in 8 (ppm), an ABX- type pattém was observed
where Hy, Hp and Hy appear as double doublets at 3.67, 3.76 and 5.75 with JAE; = 15.5 Hz, Jax =
4.5Hz, and Jpx = 11.0 Hz, respectively, methoxy hydrogen at 3.76 ppm, BCNMR spectrum §
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(ppm), revealed the presence of a rnethoxyr carbon at 54.36, methylene carbon at 40.10, a
methine carbon at 59.23, C=N carbon at 147.53, and ketonic carbon at 156.32 ppm. The FT-IR
spectrum in vy (KBr, cm'l) gave a strong ‘band for C=0 at 1695 C=N at 1409 and C-N at 1193.
GC-MS for EIMS fragmentations followed the established pattern where further conﬁrmed the
product (8c). The molecular ion peak at 386 [M", ClngsBerog] 386, 387 386 307, 277 247
171, 102. On the basis of these spectral data of product was characterlzed 2‘,(4-bromophenyl)-
6,7-dimethoxy-3;,3a-dihydropyrazolo[5,1-a]isoindol-8-one. '

3.10 Characterlzatlon of Compound 9 :{ 2-(4- bromophenyl) 5 6 7-trlmethoxy—
3,3a- dlhydropyrazolo[S 1-a]iso indol-8-one (9c)} |

Characterizaﬁon of (E)-l-(4-bromophenyl)-3-(3,4,5-trimethdxyphenyl) prdp-2-enel-0ne(9a)

- In "HNMR 7.74 (d, J=15.5Hz, =CH-Ar, 1H), 6.92 (d, J=8.5Hz, CO-CH=; lH) 1ndlcated trans
{d Ha_m, = 12-16Hz) protons, seven aromatic protons were present from 7.89 - 6.85 ppm and nine
methoxy protons were present 3.99 ppm. IR Ve (KBr, cm™): vibration frequency for the
carbonyl group at 1661 cm™and, peak at 1500-600 cm™' indicate the presence of aromatic bonds.
On the basis of these spectral data of product was characterized as (E)-1-(4-bromophenyl)-3-
(3.4 S—trimethoxyph‘enyl) prop-2-en-1-one. | '

'Characterization of 3- (4-bromophenyl)-5-(3,4,5- tnmethoxyphenyl) 4,5- drh _,rdropyrazole-l-‘
carbaldehyde(9b)

The product was characterization for the mQ_lecular formula CinggBrN204; melting point
175-177 °C. In '"H NMR gave characteristic peak: m 8 (ppm), an ABX- type pattern was observed
‘where Ha, Hp and Hy appear as double doublets at 3.16, 3.60 and 5.47 with .j AB‘= 17.0 Hz, J;\X =
5.0 Hz, and Jgx = 12.0 Hz, respectively, formyl proton as a singlet at -8.95 ppm, methcxy carbon
signal at 3.80, "CNMR spectrum & (ppm), revealed the presence cf a methoxy"ca'rbon ar'56;'2'1,
methylene carbon at 40.90, a methine carbon at 60.81, C=N carbon at 153.32, and aldehyde
carbon at 160.26 ppm. The FT-IR spectrum in vy (KBr, cm™) gave a strong band for C=0 at
1659 C=N at 1421 and C-N at 1165. GC—MS for EIMS fragmentations followed the estabhshed~
pattern, where ‘further confirmed the product (9b) The molecular ion peak at 418 [M",
C9H;9BrN,04], 420, 419, 418, 390, 389, 388, 359, 357, 327, 309, 249, 221, 154, 119, 91, 77, 65,

%
o
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51, 31. On the basis of these spectrdl data of product-was characterized as 3- (4-br0mophenyl) S-
(3,4 5—tr1methoxyphenyl) -4,5-dihydropyrazole-1 -carbaldehyde

Characterization of 2-(4-bromophenyl)-5,6 7-trlmethoxy—3 3a- dlhydropyrazolo[s 1 a]lso
~ indol-8-one(9¢).

~ The product was characterization for the molecular formnla CisH17BrN,O4, melting point
188-190 °C. In '"H NMR gave characteristic peak in § (ppm), an ABX- type pattern was observed
where Hu, Hp and Hx appear as double doublets at 3.79, 3.80 and 5.56 with Jag =18.0 Hz, Jax =
4 5Hz, and Jgx = 11.5 Hz, respectively, methoxy hydrogen at 3.80 ppm, 13CNMR spectrum &
(ppm), revealed the presence of a methoxy carbon at 56.14, methylene carbon at 41.80, a
methine carbon at 60.79, C=N carbon at 147.53, and ketonic carbon at 158.0 ppm. The FT-IR
spectrum in Vmax (KBr, cm™) gave a strong band for C=0 at 1695, C=N at 1418 and C-N at 1164.
- GC-MS for EIMS fragmentations followed the established pattern, where further confirmed the

product (9¢). The molecular ion peak at 416 [M", C19HsBrN,O4]; 418, 417, 416, 385, 355, 337,
| 324, 247, 171. On the basis of these spectral data of product was characterized 2-(4-
‘bromophenyl)-S,6,7-trimethoxy-3,3a—dihydr0pyrazbi(§[5,1—a]isoind61—8—6ne.

3.11 Characterization of Compound 10 { 5,6,7—trimeth0xy;ifé-’phenyl-3,3a-
dihydro -pyrazolo[5,1-a]isoindol-8-one (10¢)} o o

-. Characterization of (E)-1-phenyl-3—(3,4,S-trimethoxyphenyI)prOp-2-en-1-one(10a)

In "HNMR 7.82 d, J=15. SHz =CH-Ar, lH), 7.53 (d, J=8.5Hz, CO-CH=, 1H) 1nd1cated trans
(J pamp= 12- 16Hz) protons, seven aromatic protons were present from 8.04 — 7.22 ppm and nine
| methoxy -protons were present 3.83 ppm. TR vmax (KBf, cm’ ): v1brat10n frequency for the
‘carbonyl gronp‘rét 1641 cm'and, peak at 1500-600 cm™ indicate the presence of aromatic bonds.
On the basis of these spectral data of product was characterized as (E)—vl—phenyl-3'—(3,4,5—
trimethoxyphenyl)prop-2-en-1-one. A |
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Characterization: - of 3-phenyl-5-(3,4,5-trimethoxyphenyl)-4,5dihydropyrazole-1-carb -
aldehyde(10b) ‘

The product was characterization for the molecular formula C19H20N204 meltmg pomt 145- -
146 °C. In 'H NMR gave characteristic peak in & (ppm), an ABX- type pattem was observed
where Ha, Hp and Hx appear as double doublets at 3.23, 3.80 and 5.47 with Jag = 17.0 Hz, Jax =
5.0 Hz, and Jpx = 12.0 Hz, respectively, formyl proton as a singlet at 9.00 ppm, methoxy carbon
éignal at 3.83, BCNMR spectrum & (ppm), revealed the presence of a methoxy carbon at 56.15,
methylene carbori at 40:90, a methine carbon at 60.90, C=N carbon at 153. 77 and aldehyde

- carbon at 160.26 ppm. The FT-IR spectrum in vmax (KBr, cm™) gave a strong band for C=0 at
1667, C=N at 1419 and C-N at 1226. GC-MS for EIMS fragmentatlons followed the establlshed
pattern, where ‘further confirmed the product (10c) The molecular ion peak at 340 [M+
C1oH20N204], 340, 339, 311, 237, 222, 209, 206, 194, 19, 153, 145, 77(100%), 76,65, 61. On the
basis of these spectral data of product was characterized as 3-phenyl- -5- (3,4 S-trlmethoxyphenyl)-
4 5d1hydropyrazole-1 -carbaldehyde.

Characterization of 5,6,7—trimethoxy—2-phenyl-3,3a-dihydropyrazdlo[5',1-a]'is0indol-'8-oi1¢ )
(10c) |

The product was characterization for the molecular formula CigHigN,Oy4; rﬁélting poinf 175-
178 °C. In '"H NMR gave characteristic peak in 8 (ppm), an ABX- type pattem was ‘observed
where Ha, Hp 'and Hx appear as double doublets at 3.27, 3.49 and 5 57 w1th Jap =165 Hz, Jax =
4.5Hz, and Jgx = 12.0 Hz, respectively, methoxy hydrogen at 3.80 ppm, 1.3CNMR spectrum &
(ppm), revealed: the presence of a methoxy carbon at 56.14, methylene carbon at 41.96, a
methine carbon'.at'60.59, C=N carbon at 147.53,.efrld.,_ketonic carbon at 158.45 ppm. The FT-IR
spectrum in Vg, (KBr, cm™') gave a strong band for C=0 at 1702, C=N at 1421-and C-N at'1130.
GC-MS for EIMS fragmentations followed the established pattefn, where furfhér confirmed the
product (10c). The molecular ion peak at 338 [M*, C1oH;sN;04],340, 339, 311, 236(100%), 222,
209, 206, 194,. 153, 145, 77, 69, 51. On the basis of these spectral déta' of product was
characterized 5,6,7-trimethoxy—2-phenyl—3,3a—dihydropyraiolo[S,l-a]isbihdol-Seone. )
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3. 12 Characterlzatlon of Compound 11 :{ 6-chloro-2- (2-hydroxyphenyl)-3 3a-
‘di -hydropyrazolo[5,1- allsomdol-S-one (11¢)} '

Characterization of (E)-3-(4-chlorophenyl)-1-(2-hydroxyphenyl)prop-2-¢n-1-one(11a) ‘

In '"HNMR -7:73 (d, J=16.0Hz, =CH-Ar, 1H), 7.55 (d, J=11.0Hz, CO-CH'=, 1H) 'indicated
trans (J ga1p = 12-16Hz) protons and eight aromatic protons were present from :3.01 —7.45 ppm.
IR vipax (KBr, cm™): vibration frequency for the carbonyl group at 1645 cm™and, peak at 1500-
600 cm™ indicate the presence of aromatic bonds. On the basis of these spectral data of product

was characterized as (E)-3-(4—chloropheny1)-l-(2-hydroxyphenyl)prbp-Z-en-‘1-one

Characterlzatlon of 5- (4-chlorophenyl) 3-(2-hydroxyphenyl)-4,5- dlhydropyrazole-l carb -
aldehyde(11b)

The product_'was characterization for the molecular formula C15H13C1N2(52; rnelting point
185-187 °C. In I‘H NMR gave characteristic peak in 8 (ppm), an ABX- type pattern was observed
where Ha, Hp and Hx appear as double doublets at 3.33, 3.90 and 5.45 with J,g = 17.0 Hz, Jax=
5.0 Hz, and JBX. = 11.5 Hz, respectively, formyl proton as a singlet at 8.90 ppm, '*CNMR
. spectrum & (ppm), revealed the presence of a methylene carbon at 41.96, a methine carbon at
'. - 60.90, C=N carbon at 153.05, and aldehyde carbon at 160.45 ppm. The FT-IR. spectrum in Vinax
" (KBr, cm™) gave a strong band for C=0 at 1670),\. C=N at 1428 and C-N at E1:.'219.’ GC-MS for
EIMS fragmentations followed the established naﬁem, where further confirined the product
| (11b). The moigeular ion peak at 300 [M+' C16H13CIN, O3], 302, 301, 300, 283 265, 271 249,
221, 173, 97, 77 51. On the basis of these spectral data of product was characterlzed as 5-(4-
chlorophenyl)- 3 -(2-hydroxyphenyl)-4 S-dlhydropyrazole 1 carbaldehyde

Characterization of 6-chloro—2-(2-hydrox_yphenyl)-3,3a-dihydropyfazold[s,l-a]isoin"dol—8-
one(11c) . ‘ C o

The prodtie_t*-was characterization for ‘gh_e molecular formula CléH,ICINzOz; mel‘eing point
157-159 °C. In 'H NMR gave characteristic peak in 8 (ppm), an ABX- type pattern was observed
where Ha, Hp and Hx anpear as double doublets at 3. 38, 3.94 and 5.57 wfth J Ag =17.0 HZ, Jax =
4.0Hz, and Jgx = 12.0 Hz, respectively, I3CNMR spectrum & (ppm), revealed the presence of a
methylene carbon at 40.80;, a methine carbon at 60 36, C=N carbon at 141 12, and ketonic
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‘carbon at 156.85 ppm. The FT-IR spectrum in Vmax (KBr, cm™) gave a strong band for C=O at
1694, C=N at 1407 and C-N at 1225. GC-MS for EIMS fragmentations follev\red the established
pattern, where further confirmed the product (1 1c). The molecular ion peak at 298 [M",
'ClanClNzOz], 300 299, 298, 281, 263, 247, 171, 77. On the basis of these spectral data of
product was characterized 6-chloro-2-(2-hydroxyphenyl)-3,3a-dihydropyrazolo[S5,1-aJisoindol-8-

one.

3. 13 Characterlzatlon of Compound 12 :{ 2- (4-hydroxyphenyl)-3 3a-d1hydro -
pyrazolo[S l-a]lsomdo] -8-one(12¢)} .

Characterization of (E)-3-(4-hydroxyphenyi)-1-phenylprop-2-en-1-one(12a)

" In 'THNMR 7.80 (d, J=15.5Hz, =CH-Ar, 1H), 7.65 (d, J=16.0Hz, CO-CH=, 1H) indicated
trans (J qa-sp = 12-16Hz) protons and nine aromatic protons were present from 8.46 —7.51 ppm.
IR Vmax (KBr, cm™): vibration frequency for the carbonyl group at 1651 érh']ernd, peak at 1500-
600 cm’! indic.ate the presence of aromatic bonds. On the basis of these spectréi' data ef pr'oduet

was characterized as (E)-3-(4-hydroxyphenyl)-1 -p Hehylprop—Z-en- 1-one.

- Characterization of 3-(4-hydroxyphenyl)-5-phenyl-4,5-dihydropyrazole-1-carbaldehyde
(12b) X L

The product was characterization for the molecular formula C16H14N202 meltlng pornt 128-
"130 oC. Irr 'H NMR gave characteristic peak in & (ppm), an ABX- type pattern was observed »l
where H,, Hp and Hy appear as double doublets at 3.23, 3. 79 and 5.49 with J aB = 17. 0 Hz Jax ="
4 5 Hz, and JBX = 12.0 Hz, respectively, formy] proton as a smglet at 9. .00 ppm, 13CNl\/[R
spectrum o6 (ppm) revealed the presence of a methylene carbon at 40. 14 a methine carbon. at
59.56, C=N carbon at 151.12, and aldehyde carbon at 160.45 ppin. The FT-IR spectrum in Vimax
(KBr, cm™) gave a strong band for C=0 at 1660, C=N at 1428 and C-N at 1219. GC-MS for
EIMS fragmentations followed the established pattern, where further conﬁrmed the product
(12b). The molecular ion peak at 266 [M", C16H14N202], 268, 267, 266, 249 221 173 97, 51.

On the basis of these spectral data of product was characterlzed as-3- (4 hydroxyphenyl) 5-
phenyl-4,5-dihydropyrazole-1-carbaldehyde. ' ’

i
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‘Characterizatiq‘n of 2-(4-hydroxyphenyl)-3,3a-dihydropyraZolo[5,1-a]is'oin(zlol-S—one(lZc) ,

The produet Was characterization for the moleCular formula C16H12N202 melting peiht 126-
128 °C. In 'H NMR gave .characteristic peak in & (ppm), an ABX- type pattern was observed
. where Ha, Hp and Hx appear as double doublets at 3.15, 3.26 and 5.52 with Jag'= 17 5 Hz, Jax =
4.5Hz, and JBxaj 11.5 Hz, respectlvely, BCNMR. spectrum § (ppm), revealed the presence of a
methylene carben at 40.12;, a methine carbon at 60.63, C=N carbon at 141.13, and ketonic
carbon at 156. 38 ppm. The FT-IR spectrum in Vmax (KBr, cm™) gave a strong band for C=O at
1669, C=N at 1451 and C-N at 1222. GC-MS for EIMS fragmentatlons followed the established
pattern, where further confirmed the product (12c). The molecular ion peak at 264 [M",
) .C1sH12N202); 266 265, 264, 247, 171, 102, 77, 55. On the basis of these spectral data of product

- was characterized 2-(4-hydroxyphenyl)-3, 3a—d1hydr0pyrazolo[5 1-a]isoindol-8-one.

'3.14 Characferization of Compound 13 :{7—hydroxy-2-phenyl—3,3a‘-dihydr(_) -
.pyrazolo[S,I{a]isoindol¥8-one(13c)}

Characterlzatlon of (E)-3-(4- hydroxypheny]) -1- phenylprop—Z-en- -one(13a)

In '"HNMR 7.84 (d, J=15.5Hz, =CH-Ar, IH), 7.45 (d, J=12.0Hz, CO- CH— IH) indicated
~ ;trans (J Ha-rb = 12-16Hz) protons and nine aromatic protons were present from 8.03 — 6 92 ppm.
IR vmax (KBr, cm™): vibration frequency for the carbonyl group at 1661 cm™and, peak at 1500-
B 600 cm™ indicate the presence of aromatic bonds. On the basis of these spectral data of product

was characterized as (E)—3—(4—hydroxyphehyl)—1 -phenylprop-2-en-1-omne.

Characterization of 5-(3-hydroxyphenyl)—3-pheﬁyl-4,5—dihydrop&razole-l-carbaldehyde
(13b) ti,

The product was characterization for the molec{llar formula Cy¢H;14N20,, ﬁelting point 176-
178 °C. In lH_ NMR gave characteristic peak in & (ppm), an ABX- type pattern was observed
where Ha, Hp and Hx appear as double doublets at 3.23, 3.79 and 5.49 with J AB':: 172 Hz, Jax =
4.5 Hz, and Jgx = 12.0 Hz, respectively, formyl proton as a singlet at 9‘.00 ppm, BCNMR
spectrum & (ppm), revealed the presence of a methylene carbon at 40.84, a methine carbon at
59.36, C=N carbon at 152.65, and aldehyde carbon at 159.45 ppm. The FT-IR ‘spectrum in Qmax
(KBr, cm™) gave a strong band for C=0 at 1660, C=N at 1428 and C-N at 1{219. GC-MS for
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. EIMS fragmentations followed the established pattern, where”further confirmed the product
(13b). The molecular ion peak at 266 [M", C16H14N,0,]; 268, 267, 266, 249, 221,173, 97,-51.
On the basis of these spectral data of product was characterized as 5-'(3-hydroxyphenyl)-.-3—
phenyl-4,5-d ihydropyrazole—l -carbaldehyde. : '

Characterization of 7-hydroxy-2-phenyl—3,3a—dihydropyrazolo[5,1-a]isbin’ddl—S-bne’(Bc)

The product was characterlzatlon for the molecular formula C16H12N202 meltmg pomt 148- .
150 °C. In '"H NMR gave characteristic peak in & (ppm), an ABX- type pattem was observed
- where Hu, Hp and Hx appear as double doublets at 3.26, 3.78 and 5. 53 with J AB = 17 5 HZ J AX =
4.5Hz, and Jgx = 11.5 Hz, respectively, > CNMR spectrum & (ppm), revéaled the presence ofa’
methylene carbon at 41.84, a methine carbon at 61.36, C=N carbon at 1'41.10, and ketonic carbon
at 156.40 ppm. The FT-IR spectrum in Vmex (KBr, cm™) gave a strong barrd for C=0 at 1679,_
C=N at 1402 and C-N at 1217. GC-MS for EIMS fregmentatiens followed the est;abiiShed
p‘a'ttem where further confirmed the product (13c). The molecular- ion peak at 264 [M*,
Ci16H12N,0,]; 266, 265, 264, 247, 171, 102, 77, 55. On the basis 6f these spectral data of product -
- was characterized 7-hydroxy-2-phenyl-3,3a-dihydropyrazolol[5, 1 a]1somdol 8-one.

_ '3 15 Characterization of Compound 14 :{ 2-(2- hydroxyphenyl) -6-nitro-3, 3a-”
| dlhydropyrazolo [5 1-a]1s0md01—8-0ne(14c)} ‘ |

Characterlzation of (E)-1-(2-hydroxyphenyl)—3-(4-nitrophen’yl)pfop-Z-en-i -é,mé(lcia) o

E In '"HNMR 7.86 (d, J=15.5Hz, =CH-Ar, lH), 723 (d, J—12 OHz CO-CH=, 1H) 1nd1cated-
trans (J o = 12-16Hz) protons and eight aromatlc protons were present from 8.00— 7.14- ppm
IR Vo (KBf, cm™): vibration frequency for the carbonyl group at 1651 crm'and, peak at 15007
600 cm™! indicate the presence of aromatic bonds. On the basis of these spectral data 'of. product

was characterized as (E)-1-(2-hydroxyphenyl)-r3-(4-nitrophenyl)p'rop-Z-en-1-ener. _
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Charactenzatlon of 3-(2-hydroxyphenyl)-5- (4-mtrophenyl)-4 5-dihydropyrazole-1- carb —
aldehyde(14b) '

The product was eharacterization for the molecular formula CisH13N304, melting polnt 178-
180 °C. In '"H NMR gave characteristic peak in 8 (ppm), an ABX- type pattei'n was obsefved '
where Ha, Hp and Hx appear as double doublets at 3.20, 3.75 and 5.53 with Jag = 17.0 Hz, Jax =
4.5 Hz, and Jpx'= 12.0 Hz, respectively, formyl proton as a singlet at 9. OOIppm 13CNMR
,spectrum ) (ppm) revealed the presence of a methylene carbon at 41.96, a methme catbon at
59. 14, C=N carbon at 151.23, and aldehyde carbon at 160.32 ppm The FT-IR spectrum in Viax
(KBr, cm” ) gave a strong band for C=0 at 1667, C=N at 1428 and C-N at 1219. GC-MS for
EIMS fragmentgtlons followed the estab‘li.éhed pattern, where further confirmed the product
(14b). The molecular ion peak at 311 [M™, C;sH;3N3O4]; 313, 312, 311, 265, 249, 221, 219, 144,
. 97,77, 51,45. On the basis of these spectrall data of product was characterized as 3-(2-
hydroxyphenyl)lS-(4—nitrophenyl)-4,5—dih yd ropY‘raiole—l -earba-ldehyde. '

.Characterlzatlon of 2-(2-hydroxyphenyl)-6- nitro- 3,3a-d1hydropyrazolo[5 1- a]lsomdol 8-one
(14c) ‘

i

The product“;Nas charaeterization for the molecular formula C;¢H; 1N;0,, m_’elting point 156-
158 °C. In 'H NMR gave characteristic peak in & (ppm), an ABX- type pattern was .obserVed '
where Hy, Hy and Hy appear as double doublets at 3.15, 3.70 and 5.55 with Jap = 17.5 Hz, Tax =
4.5Hz, and Jgx = 11.5 Hz, respectively, *CNMR spectrum & (ppm), revealed:- the presence of a
methylene carbon at 41.96, a methine carbon ét 60.82, C=N carbon at 143.85, and ketonic carbon
at' 156.45 ppm. The FT-IR spectrum in vma (KBr, cm™) gave a strong band for C=0 at 1696,
C=N at 1418 and C-N at 1215. GC-MS for EIMS fragmentations. followed the established
pattern, whereﬁn further confirmed the _prpduct (14c). The molecular‘ ion peak at 309
M" ',C16H11N3O£]; 311, 310, 309, 292, 247, 171, 102, 77, 55. On the basis of these spectral data
of product was characterized 2-(2~hydroxyphenyl)-6-nitro-3,3’a—dihydropyrazolo[5'.,l;a]isoindol—

8-one.
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3.16 Characterization of Compound 15 :{ 2- (4-chlorophenyl)—7-n1tro-3 3a-
dihydropyrazolo][S,1-ajisoindol- -8-one(15¢)}

Characterization of (E)-l-(4-chlorophenyl)—3-(3-nitrophenyl)prop-Z-en-l-oqe(lSa) i

In "HNMR 8.25 (d, J=15.5Hz, =CH-Ar, 1H), 7.91 (d, J=12.0Hz, CO-CH=; 1H) indicated
trans (J ga-p = 12-16HZ) protons and eight aromatic protons were present from 8.49 —7.56 ppm.
IR vmex (XBr, em™): vibration frequency for the carbonyl group at 1641 cm™ and, peak at 1500-
600 cm™ indicaté the presence of aromatic bonds. On the basis of these spectral data of product

‘was characterized as (E)-1-(4~chlorophenyl)-3-(3-nitrophenyl)prop-2-en-1-one.

Cﬁaracterization of | 3-(4-chlorophenyl)-5-(3-nitrophenyl)-4,5-dihydropyrazole-1-carb -
aldehyde(15b) '

The product was characterization for th¢ molecular formula C16H1;CiN303; melting point -
139-141 °C. In 'H NMR gave characteristic peak in & (ppm), an ABX- type pattern was SBsefved
| where Ha, Hp and Hx appear as double doublets at 3.21, 3.89 and 5.65 with Jap = 16.0 Hz, Jax =
5.0 Hz, and Jgx = 11.0 Hz, respectively, formyl proton as a singlet at 8.96 ppni, I3CNMR
spectrum & (ppm), revealed the presenée of a methylene carbon at 41.14, a methine carbon at
©59. 36 C=N carbon at 140.10, and aldehyde carbon at 160.41 ppm. The FT-IR spectrum N Vmax
(KBr cm™) gave a strong band for C=0 at 1636, C=N at 1420 and C-N at 1219 GC-MS for»
EIMS fragmentations followed the established pattern, where further conﬁrmed the product
(15b). The molecular ion peak at 329 [M+', Ci6H12CIN3035], 331, 330, 329, 294, 249, 221, 144;
97, 77, 51, 29. On the basis of these spectr"éﬁ'ﬁﬁdata of product was characterized as 3—’(4—1-
chiOrophenyl)'—S -(3-nitrophenyl)-4,5-dihydropyrazole-1-carbaldehyde. | |

Characterization of 2-(4-chlorophenyl)-7-nitro- 3 3a-dlhydropyrazolo[5 1-a]1somdol—8 one’
' (15c) . '

The product was characterization for the molecular formula C16H10C1N503 melting point
180-182 °C. In "H NMR gave characteristic peak in & (ppm), an ABX- type pattem was observed
where Ha, Hp and Hy appear as double doublets at, 3.23,3.92 and 5. 58 with J ABT 17.5 Hz, 1, AX =
4.5 Hz, and JBX = 11.5 Hz, respectively, *CNMR spectrum & (ppm), revealed the preserice of a '
methylene carbon at 40.14, a methine carbon at 60.36, C=N carbon at 142.35, and ketonic carbon
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at 156.40 ppm. The FT-IR spectrum in vp. (KBr, cm™) gave a strong band for C=0 at 1701,
C=N at 1425 and C-N at 1215. GC-MS for EIMS fragmentations followed'the established
pattern, where further confirmed the product (15¢). The molecular jon peak at 327 [M",
CisH10CIN3O3]; 329, 328, 327, 292, 291, 171, 77, 55. On the basis of fhese: spectral data of
product was characterized 2-(4—chlorophenyl)-7~nitro-3,3a—dihydropyrazolo[5,1—a]iséindol—8-

one.
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Table 1 Constructlon of chalcones by a variety of acetophenones and a -

varlety of aromatlc aldehydes.

i NaOH
a
Rs H -
+ CH,O0H
R, ,
. R; o
7, E
3 (1a - 15a)
R, =H, OH, Br,Cl; R;= H, OH; R; = H, OCH,
R4 = H, CH; ,O0CH; , OH, Cl, Br, NO,,
R5 = H, OCH3 ' NOZ
S.No Acetop.h—enone Aldehyde “Reaction “Chalcone Product
| time(h) (Vield %)
1. N H 10 O O 1a (92)
CHy @"% X
O .
2. H | 15 S [2a(93)
| H >—C|
CHs o) O X O
- ¢ .
3. |c H 14 N 3a (O1)
>—< >—CI
0 o
.y H 16 ' BT | 4a(93)
CH %‘@' Br O : . ‘
3 (o) N :
o . o - '
s Br - o) : 15 Br V Sé (92)
- | : 4 -
6. | Bro~u o 14 Br -~ Br| 6a (94)
\©\”/cn3 HS O Br NG G I
o o]
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7. Br H 116 Br ~ _~_CH;[7a (92)
’ o oL O
0 o
8. Br o 8 Br " _OCH; | 8a (94)
OCH .
T | o S wik
o OCH; 0
9. | Br I ) CHy |7 9a (96)
\@CHa );QQCHs '
(o)
.0 OCH; o
10. OCH; |6 OCH, 10a (93)
H _OCH3; |
e ve R e U o
0 0 N A
OCH,
OCH; I |
11. oH H C E oH Cl | 11a(95)
@rCHs‘ o) O S O
| o ' 0
\ . A
o (o] 7
13. o H 11 " _~_OH |132(96)
CH, o] <4 O A O
-0 ¢ o .
14, OH 0 12 OH _~_NO; |14a (98)
B Clﬂ/cm H: O NO: O X f‘
0 , o . '
15. Cl_ 0 10 Cl~ 153-(94)
® > )e: PN g
0 o |
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Table 2 Formation of N-formylpyra-zoline_ from chalcone

OO
oSN
‘ 0

NH,NH, H,0

—

R

R = H, OH, Br,Cl; R, = H, OH; R; = H, OCH,
Rq = H, CH3 ,O0CH3 , OH, CI, Br. NO,,

Rs = H, OCH; , NO,

_—

HCOOH, Reflux, 3-4h

| S.No

" Chalcone Reaction N-formylpyrazoline Product
. _| time(hs) . (Yield%)
1. 3 O ' ‘ 1b (96)
\ -
N—N\n/H
- - “ o ‘ ) - . »
2. 3.30 SN ci 2b (95)
| =
[ \
N—‘N\H/H
3. 3 cl O l cl 3b (95)
\ ;
M G
o -
\ .
VN—N\n,H
N O ) .
S. w0 | 3.20 Br O O 5b (93)
oA \
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6b (92) .

o

- - - O —
\ K
N—NTH
_ _ (o] - B .
7. 3.10 Br O O CH; |7b(91)
A~
g
8. 3 Br O _OCHj, | 8b (93)
(I S oom,
OCH, 0
5. 0 3.15 ) 9b (93)
oa T ui
5 O OCH, 5 OCH;
| OCHs ~OCH;
OCHj; OCH;
| 10. 3 OCH;. - |10b(93)
O ! OCH; S
\ OCH;
N—N\n/H
. o -
11. 4 O OH l ci 11b (87)
\
N-—N\n/H
o) |
12. 3.50 12b (85)
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13b (83)

14b(85)

15b (81)

: R
TFA(Cat.), MeCN

-

Refiux, ‘!'0-.20h

“ c -15¢)

= H, OH, Br,Cl; R, = H, OH; Rz = H, OCH;
~~Rq = H, CH; ,0CH; , OH ,Cl, Br. NO,, -
= H, OCH3 y NOz
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S.No. N-formylpyrazoline Reactio Pyr‘azoloisoihdone Product
n (Yield%
time )

1. O O 10 1c (94)

l}l N H
T
O]
@ :
N*N\H,H
0]
3. - ClI O O Ccl 13 3c (93)
\
N-—N\ﬂ/H
0
4. O ! Br 14 4c (89)
\
N—N\n/H
0)
S. Br O O 12 5c (90)
\
N—N\H/H
o)
6. Br O ! Br 11 - 6¢ (89)
-\
ot
-1 |
7. Br O l CH; |14 7¢ (89)
\
N—N\”/H
o 8]
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8c (88)

-+ |10,

8. |
9. 9¢ (87)
'1.0c (90)
11. 11c (78)
12. T 12¢ (76)
13. 13¢ (75)
14.

14¢ (74)

70




[1s.

15¢ (74)
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Conclusion

An alternate syhthetic approach of 2-(substituted aryl)-3,3a-dihydro-8H-pyrazolo [5,l-a]
isoindol-8-ones via chalcone based N-formyl-pyrazolines is de'scri'bed."" N-formyl-
pyrazolines(1b-15b) were prepared in excellent yield (81-96%) by the reaction of chalc;ones
(1a-15a) with hydrazme hydrate in presence of formic acid, which undergoes intramolecular
Friedal-Craft acylatlon in the presence of trifluoroacetic acid(TFA) as a catalyst to afford
functionalized 2-(substituted phenyl)-3,3a-dihydro-8H-pyrazolo[5,1-a]isoindol-8-one (3c-15c)
in good to excellent yield (74-94%) at refluxed in acetonitrile.’ Our synthetic route avoids

expensive reagents and significantly improved the yleld
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'SUPPORTING INFORMATION ‘

~ S.No.
Figure la

Figufe b

Figure 1b
Figure 1b
" Figure 1b
Figure lc

Figure 1c

Figure 1c

Figure lc

Figure 2b

Figure 2b
’ Figure 2c
F‘igure 2c
Figuré 2c
Figufe 2c
Figure 3b

Figure 3b

' | -Tltle Name

IH NMR spectra of chalcone
.'1H NMR spectra of 3,5~d1phenyl-4,5-dihydropyrazole~l-cafbaldehyde
3C NMR spectra of 3,5-diphenyl-4,5-dihydropyrazdle-l-cai‘rbaldehyde

_ IR spectra of 3,5-diphenyl-4,5-dihydropyrazole-1-carbaldehyde

GC-MS spectra of 3,5-diphenyl-4,5-dihydropyrazole-1-carbaldehyde

'H NMR spectra of 2-phenyl-3,3a-dihydropyrazolo[5,1-alisoindol-8-one

13 C NMR spectra of 2-phenyl-3,3a-dihydropyrazolo[5,1-a]isoindol-8-
‘one '
IR spectra of 2-phenyl-3,3a-dihydropyrazolo[5, I-a]isoindol-S—one
GC-MS spectra of 2-pheny]—3,3a-dihydr0p'yrazolo[5,l-a]iSO'indcll-Sfone
"H NMR spectra of 5-(4-chlorophenyl)-3 -phenyl-4,5—dihydrop‘yfazole—1-
-carbaldehyde » |
IR spectra of 5-(4-chlorophenyl)-3-phenyl-4, 5. dlhydropyrazole 1-
carbaldehyde B
"H NMR spectra of 6-chloro—2-phenyl-3 ,'3 a-dihydropyrazolo[5,1-
-a]isoindol-8-one M ' |

3C NMR spectra of 6—chloro-2—phenyl -3 3a—d1hydropyrazolo[5 1-

i

: 'a]lsomdol 8-one

GC-MS spectra of 6-chloro-2-phenyl-3 3a—d1hydropyrazolo[5 1-
alisoindol-8-one

IR spectra of 6-chloro-2-phen):/l-3,3a—dihydropyr_azolo[5,1-—a]isoindol-8—
one ' i '

'H NMR spectra of 3,5-bis(4-chlotophenyl)-4,5 dlhydropyrazolp-l-
carbaldehyde

GC-MS spectra of 3,5-bis(4-chlorophenyl)-4,5- d]hydropyrazole—l-

carbaldehyde
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Figure 3¢

Figure 3¢

Figure 4b

Figure 4b

Figure 4b

Figure 4c

Figure 4c

Figure 5b

Figure 5b

Figure 5c

Figure 5¢

Figure 6b

Figure 6¢

Figure 6¢

Figure 7a
Figure 7b

‘1-carbaldehyde

"H NMR spectra of 6-chloro-2-(4-chlorophenyl)-3,3aihydropyrazolo
[5,1-a]isoindol-8-one.

*C NMR spectra of 6-chloro-2—(4-chlorophenyl)-3,3a—
hydropyrazolo[5,1-a]isoindol-8-one.

"H NMR spectra of 5-(4-bromophenyl)-3-phenyl-4,5-dihydropyrazole-1-
carbaldehyde

BC NMR spectra of 5-(4-bromophenyl)-3-phenyl-4,5-dihydropyrazole-

IR spectra of 5-(4-bromophenyl)-3-phenyl-4,5-dihydropyrazole-1-
carbaldehyde
'H NMR spectra of 6-bromo-2-phenyl-3,3a-dihydropyrazolo[5,1-a]

isoindol-8-one.

IR spectra of 6-brorﬁo—2—phenyl-3,3'a-dihydropyrazolo[5,l—a]isoindol—S-

one
TH NMR spectra of 3-(4-bromophenyl)-5 -pheny1—4,5—dihydropyfazolé-1-
carbaldehyde

IR spectra of 3-(4-bromophenyl)-5-phenyl-4,5-dihydropyrazole-1-
carbaldehyde ,

"H NMR spectra of 2-(4—br0mophe;ﬁy1)-3,3 a-dihydropyrazolo[5,1-

”-a]isoindol—8-one.

IR spectra of 2-(4-bromophenyl)-3,3a-dihydropyrazolo[5,1-a]isoindol-8-
one

TH NMR spectra of 3,5-bis(4-bror;10phenyl)—4,5-dihydropyrazole—l-
carbaldehyde
'H NMR spectra of 6-bromo-2-(4-bromophenyl)-3,3a-
dihydropyrazolo[5,1-a]isoindol-8-one.

IR spectra of 6-bromo-2-(4-bromophenyl)-3,3a-dihydropyrazolo[5,1-

“a]isoindol-8-one

'_IH NMR spectra of (E)-1-(4-bromophenyl)-3-p-tolylprop-2-en-1-one

'H NMR spectra of 3-(4—bromo;;ffényl)-5 -p-tolyl-4,5-dihydropyrazole-1-

carbaldehyde

75

96

97

98

99

100
101
102
103
104
105
106
107
108
10.9

110
111



Figure 7b
| Figure7c
. Figurg Tc
Figure 8a
Figure 8b
.F‘i‘gure 8b

Figure 8b

~ Figure 8¢

‘Figure 8¢
: | Fiéure-SC
Figure 9a
Figure 9b

Figure 9b

'Figure 9¢

Figure 9¢

: 13C NMR spectra of 3-(4- bromoph .yl)—5-p-tolyl—4,5—d’ihydrop}’/razole—L
' ,'l-carbaldehyde ’ , ' ' "
L;H NMR spectra of 2-(4- -bromophenyl)- 6-methy1 3 3a-d1hydropyrazolo

[5 la} i iso- indol-8-one

“C NMR spectra of 2-(4- bromophenyl) -6-methyl-3 3a—d1hydropyrazolo
[5,1a] isoindol-8-one A

'H NMR spectra of (E)-1-(4- bromophenyl) -3- (3 4~1methoxyphenyl)—

prop-2-en-1-one
"H NMR spectra of 3(4-bromophenyl)-5-(3,4-dimethoxyphenyl)-4,5- .
dihydro pyrazole-1-carbaldehyde ‘ |

13C NMR spectra of 3(4-bromophenyl)-5-(3,4-dimethoxyphenyl)-4,5-

dihydro -pyrazole-1-carbaldehyde

IR spectra of 3(4-bromophenyl)-5-(3,4-dimethoxyphenyl)-4,5-dihydro

pyrazole-1-carbaldehyde

- "H NMR spectra of 2-(4-bromophenyl)-6,7- d1methoxy—3 3a—dmydro
.pyrazolo[S 1-a]isoindol-8-one .

ta
i

'BC NMR spectra of 2-(4—bror‘ﬁop’henyl)-6,7—di_methoxy‘—3,3a—dihydr0-
Apyrazolo[S 1 a]isoindol»8 one '
IR spectra of 2-(4- bromopheny})-6,7-dimethoxy-3, 3a-d1hydropyrazolo

. {5,1-alisoindol-8-one

'HNMR spectra of (E) 1-(4-bromophenyl)-3- (3 4,5-trimethoxyphenyl)

prop-2 -en-1-one

‘TH NMR spectra of 3-(4- bromophenyl) -5-(3.,4 5-tr1meth0xyphenyl) 4,5-

dihydro- pyrazole-1-carbaldehyde

IR spectra of 3-(4-bfomoph‘enyl)-5-(3,4,5-trimethoxyphenyl)-4,5 -

dihydro pyrazole-1-carbaldehyde |

'H NMR spectra of 2-(4—br‘orr'xoph'ehyl)—S,G,7-trimethoxy-3,3a—dih‘ydro
pyrazolo[S 1-alisoindol-8-one

BC NMR spectra of 2- (4-bromophenyl)-5,6,7-trimethoxy-3, 3a dlhydro

pyrazolo[S,l—a]lsomdol 8-one

76

112

-113

114

115
116

117

118

119

120

121

122

123

124

125

126



Eigure 9¢c

Figure 10b
( Fiéure 10b
Figure 10b
Figure 10c
Figure 10c
Figure 10c
Figure 11 b
Figure 11 b
Figﬁrg llc
Figure 11c
Figure 11c

Figure 12b

Figure 12b

Figure 12¢

Figure 12c

IR spectra of 2-(4-bromophenyl)-5 ,6,7-trimethoxy-3,3a-dihydr6p’yrazolo

[5,1-a]iso- indol-8-one

‘1H NMR spectra of 3-phenyl-5 -(3,4,5-trimethoxyphenyl)—4,5c»iiﬁydro

pyrazole-1-carbaldehyde

BC NMR spectra of 3-phenyl-5-(3,4,5-trimethoxyphenyl)-4,5dihydro
pyrazole-1-carbaldehyde '

IR spectra of 3-phenyl-5-(3,4 5-tr1.methoxyphenyl) 4 5d1hydropyrazole-
1-carbaldehyde e T T

'H NMR spectra of 5,6 7-trimethoxy—2-‘pheny1-3,3a-dihydropyrazolo
[5,1-a] isoindol-8-one : .

3C NMR spectra of 5,6,7-trimethoxy-2-phenyl-3,3a- dihydropyrazolo
[5,1-a] isoindol-8-one

IR spectra of 5,6,7- tr1methoxy-2-phenyl -3 3a-d1hydropyrazolo[ ,1-a)iso
indol-8-one . '
"H NMR spectra of 5-(4-chlorophenyl)-3-(2—h$fdroxyphenyl)-4,5—
dihydro pyrazole-1-carbaldehyde |

IR spectra of 5-(4-chlorophenyl)-3- (2-hydr0xypheny1)-4 5- d1hydro-
pyrazole-1-carbaldehyde

'HNMR spectra of 6-chloro-2-(2- hydroxyphenyl) -3 3a-d1hydropyrazolo B

[5,1-a] isoindol-8-one

BCNMR spectra of 6-chloro-2;(2-hydroxyphenyl»)-3,3a—
dihydropyrazolo [5,1-a]isoindol= 8-one |

IR spectra of 6-chloro-2-(2- hydroxyphenyl) 3 3a—d1hydropyrazolo[5 1-
alisoindol-8-one

'HNMR spectra of 3-(4- hydroxyphenyl) 5-phenyl-4,5- dlhydropyrazole-
I-carbaldehyde

BCNMR spectra of 3-(4—hydr0xyphenyl)—5—phenyl—4,5-dihydro_“

pyrazole-1-carbaldehyde

'H NMR spectra of 2—(4-hydroxyg}1enyl)-3,3a-dihydropyrazolo[5, 1-a]iso

indol-8-one

BC NMR spectra of 2-(4-hydroxyphenyl)-3,3a-dihydropyrazolo[5, I-

77

127
128

129

130
131

132

133

134

135

136

137

138

139

140

141

142



Figure 12¢
Figure 13b
Figure 13c
Figure 13c
Figure 13c
Figure 14b
| Figure 14¢
Figure 15b
Figure 15b
Figure 15¢
Fi@rc 15¢

Figure 15¢

a)iso indol-8-one

IR spectra of 2-(4-hydroxyphenyl)-3,3a-dihydropyrazolo[5,1-a]isoindol-
8-one

'HNMR spectra of 5 -(3-hydroxyphenyl)-3-phenyl-4,5-dihydropyrazole-
I-carbaldehyde _

"H NMR spectra of 7-hydroxy-2-phenyl-3,3a-dihydropyrazolo[5,1-a]iso
indol-8-one )

3¢ NMR spectra of 7-hydroxy-2-phenyl-3,3a-dihydropyrazolof 5,1-ajiso
indol-8-one ' ‘

IR spectra of 7-hydroxy-2-phenyl-3,3a-dihydropyrazolo[5, 1-a]isoindol-
8-one ' ‘ .

"H NMR spectra of 3-(2-hydroxyphenyl)-5-(4-nitrophenyl)-4,5-dihydro
pyrazole-1-carbaldehyde

"THNMR spectra of 2-(2-hydroxyphenyl)-6-nitro-3,3a-dihydropyrazolo-
[5,1-a] isoindol-8-one.

'HNMR spectra of 3-(4-chlorophenyl)-5-(3-nitrophenyl)-4,5-dihydro-
pyrazole-1-carbaldehyde '

IR spectra of 3-(4-chlorophenyl)-5-(3-nitrophenyl)-4,5-dihydropyrazole-
1-carbaldehyde _

"H NMR spectra of 2-(4-chlorophenyl)-7-nitro-3,3a-dihydropyrazolo
[5,1-aliso- indol-8-one |

BC NMR spectra of 2—(4-chlorophényl)-7-nitro-3,3a-dihydropyrazolo
[5,1-a] isoindol-8-one

IR spectra of 2-(4-chlorophenyl)-7-nitro-3,3a-dihydropyrazolo[5,1-a]iso

indol-8-one

78

143

144

145.

146

147

148

149

150

151

152

153

154



DV-9

chrrent

Data ﬂmun.&.d—wmnuu

oS NAME R R0-§
e EXENG T
<t PROCND 1
- .
P~ F2 - hoyuisitioh Paranstars
; Date,. "~ 20190906
N Time - 16.01
IBSTRUM, . avs00
PROBHD 5 .mm PATXI 18/
PULPROR - 230
18 €5538
- SOLVENT ne13
v RS 16
B 2
R3] 10330.578 n
FIDRES 0.,157632 #z
wc N uquuw.mw. sec
5 G
(NI ow 0 VHMPETATOILONS R MmO M
SeReEn ~ 1109982210&06ﬁ.332 D3 48,400 vgec
oD N ~ WV NN NN WNT TS 9w DE 6.00 usec
e s [ I B Ve e s e 4 )
L = Ll N e mm a.omowWMmmuan
o\ ] oY T
,, Vivrliii CHANNEL 1 mumavecan.
. g RUCL pi
(o] el 778 usce
- PLL 2.00 B
. SFGL 560.1330865 MRz
. F2 - Procassing paramerers
SI 32768
. 55 $00.1500008 niz
WD EM
358 &
e 9.30 Hz
SR i
g ec 1.60
T T 1} T T T T
8.0 2.9 7.8 1.7 7.6 7.5 (g%l
= ' =3 r~ & I3
- JG Gj Jnuﬂ JO nmﬁ
o i o~ < o
- A
_‘..,.q—..u._...._.......—....—...._...«._.‘.5.—-....‘__...._....\,—-a._...-—--u_..-._-q.-.._...,._...._.A....,_,.....—

9.5

8.0

ﬁm.:m 1a "H NMR spectra of chalcone

75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm
1S
| eI<N

[

79



DDN-36

PER

3.28 pem
bid
<

Ui I #%... )

T

._<.<~—.n.._...._...__...._...-_...._..._..._

95 90 85 80 75 70 65 6.

R

T I s B A B e S
50 45 40 35 30 25 20 15 1.0 ppm

E

g
-

Figure 1b 'H NMR spectra of 3,5-diphenyl-4,5-dihydropyrazole-1-carbaldehyde

W W OO~ NNNN un A
S i~ T . 3 Dt PATLITHEU
0N W MMM mmnm i S
FXERO b1l
B PRI £
/4 \ AX L oo ACQUISITIGR Parazecess
N
U MmN S
o 0F 0
0 0 in
ov e oy ot
/< \ 23 8% B | st e
. o o o 7% ~ PXofanolng parnneiers
124 22748
T AU0.32%25830 tuis
. Lol =3
258 3
— 3 &.28 2
8 52
e 1.00
———r—p—r————

80



DDN-36

' N o S8 W Nt I .
a0 R0 00 N W o) 5w o )y
L D N [=1 =2+ w e
o Uy C OORRWINW WO o v . .
now T MONNNNN A o o~
ol et RS EE YRR P o~ w B

t el ef v e

N4

Cuxzont Dans Parssebars
SAME

BaME ODN-36.013
ERONG . - 5
PRICNG 1
Acpisition Paxamaters
- 20110298
e . 15,94
TMSTROM Ae500
PRO2AD 5 ris PADBG Gb~
PULPHOG 35330,
™. 485536
SOLVENT XN}
s 210
03 +
Say 3033G,029 Iz
FIDSEY 0.458222 8
A 2.3912410 sa
R 32
L% 18,850 usov
[ 6.80 usac
IE . 2966 X
Bl 2.00000900 sor
dil 0.03800000 ¢oc
DELTA L.29993998 sec
e 1
e CHEENEL £l wawmmioos
NOCL g &g
21 9,80 w200
L 130 48
370} 125.7703640 Mia
awcamnmn CHANHEL 7 mmawowes
CPDIRE2 walbzlé
2 18
PC¥D2 80,60 usec
PL2 2.00 dp
PL12 16,60 d&
13 20.60 4B
sFQ2 300.1320000 HNz
F2 - Procecssng parzveters
&L 32766
£F 125.157189D MEz
soH L
885 a
LY .00 Bz
&5 0
e 140

T T T T T T | AbRAAAAM | 1 T T T T T i8] T T LA | T T T
wwcwcaHucumcu.mcwmoumc:cumcHv,o.:cuco wc mc ‘E mc wQ »s mc Nc uc c

Figure 1b *C NMR spectra of 3,5-diphenyl-4,5-dihydropyrazole-1-carbaldehyde

81



%o Transriillarice

82

\ ﬂ J _
, ; L
% /
/ \
30 / / | /
= , 5 o
# S Albgh e
& / f m / \ ’ ]
0 Wu | o o g 3
S 8o o 3 &
% 5 s g8 = 7
9 @
10
0 ,,/,,
¥ AN .
AN
8 £
100 3500 3000  2m 2070 ‘50 ‘00 500

wavenumbzrs (2r-1)

Figure 1b IR spectra of 3.5-diphenyl-4,5-dihvdropyrazole-1-carbaldehyde



| y 25-Jan-2011 + 15:47:20
DDN-36 3234 (19.425) Cm (3238:3583)

‘ Scan El+
; 1.37e7
100 - 145
oz
T
)
mme?mmm mmo 11
: Mol. Wt.: 250.29
77 .
250
8, ol
119
51 22
103
78 5| 15
B5 |/ 89
N\
2
207 WM
105 146
52 251
> Sm 7 ‘_t\ 55 191 i
147 176 192 :
i |7 162 166 vadl v7< ey B
_ NP 181 /230 mé _
D _:._ ___ .__ NI _r\ __ _ __ \. _“ Mmﬂ | T wM.N wmm
_-_______ iy LB LI} - ____. ___. -_._\.w _..-._.-_-—__ —-._-—_-_—--___-.._-.-__.__-_-—u__-.-__a.__-_-—uu-u—l_lul—l3\“
43 Sw 123 Em 163 183 203 223 243 263 283 303 323 343 363

Figure 1b GC-MS spectra of 3,5-diphenyl-4,5-dihydropyrazole-1-carbaldehyde

83



~ N~ o ' B
. [N . ’
Mmoo omooy M iy WM RN D W o ® AN MO e R W oo R
) 3 [ S T e B~ I O 0,998747_69775432.876
oW BT T L B S BT ST ST Y ] Moo ” NN "o
. R R S . '
¢ \ L S O AT T SR VR S S S ~ o W 7 o

CC

7.6 7.5 . vva

Jmﬂjjﬂ

ﬁ:«h&ﬂf Data Wwﬂ.—ﬁﬂnaﬂp

yna:nwunrnﬁ mn.naa_..ncu.m

3.173
3.164

3.208
3:189

£ - Whﬂnﬁwn.ﬁ«uﬂ vaﬂﬂ_—_nﬂﬂn.ﬂ
5

<

84

Figure 1c 'H NMR spectra of 2-phenyl-3,3a-dihydropyrazolo[5,1-a}isoindol-8-one



DDN-45- 13C

™~ SN0 NSO )

@ TOOHOM AN Te Rl m ©

. e s e e e e o ] r~

o O OV I~ 0~ O ¢ “ s e K . ,wua
te} MmN NN NNN WO [=] o .
— e A A O~ 0. <

o - FF - Bapshainion Parizetars
DaLa,
Tig¢ .
INSTRIM | S
PECBED,
PEXRRDG
s 55536

) SOLVENT. a3

. &5

Qurrany Dsla .Vnim_us«o..«

DOR-4B-13C
;

20113207

& =a v’wg B3~
2gpgan

NS
N OO~ O0 Iy ww«__ 3cels Bw itz
kit ;035,042 .3
MO 0.M '3} FIORER ©.453232 22
. LR N . = 16912418 mT
O MO™NSYW < = .
e use
m m Au_ m w .nn/_._ m i 5.00 uszc
4 I 280.1 X
o2 2,46300000 3o
d1% 6.03585400 sec
DELTA 1.55993953 sex
0 1
CRRXNES £1
M1 13
23 2,89 urec
PLL 1,00 <&
el 1297763640 M
N
CEANNEXR £2
CROVRSE wlrelé
BE2 bty
BDG2 $3.00 uses
PL2 2.00 <8
PLLZ 16,60 &5
PLl3 2C.60 <
102 500.3320000 283
T2 ~ Rrocesaing Paremeters
3% 32763
£r 125.7579116 MEx
wm o
S3R [
= 1.90 B
™ Iqe en ¢
SRR N VWA ot ¥ rmpiiadvh e 1.40

170 160 150 140 130 120 1106 100 90 80 70 60 50 40 30 20 10 ppm

Figure 1c > C NMR spectra of 2-phenyl-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

85



% Transmittance

18-

17 5

16;

15,

14

13;

121

115

10+

IT-Roorkee
DDN-45
Tue Mar 15-13:37:28 2011 (GMT+05:30)

(O~

=-Z
(o]

3116.94
2847.58

3448.34

1692.89
1471.77

1401.06

1233.87
1183.33

1028.60

408.29\\\

3500 3000

2500

2000

émﬁmscacma (cm-1)

1500

Figure 1c¢ IR spectra of 2-phenyl-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

1000 500

86



SN-50

156:3017)
100
()
J (@]
C1gH12N20
Exact Mass: 248.09
Mol. Wi.: 248.27
%1 103
<
1156
| 146
132
205
. 204 218
105 . /m_um
102(]
2 116 . 185  q7g 191 7 221 »
: 11g 128 N : 192 207 249
wr ||| 1)) | |23 192 184 (203l 222 240 250
L ) 0 TR W, 2R (2 N |7
] L ....__ __ 1 L_ |4 _._._._ Jllt. L a1l _ X PR 1. | 1 __ 2 11 _. {
L L L LRy L L L Ly L e LAy Lr LS n (LRl L aaa LERRN A e L L e ey Lnes AR LDy LEa ) Rn LALAD LAl AR LLRs LARN
10t 111 121 131 141 151 161 171 181 191 o1 211 221

IREAAS |
231 241 251
Figure 1¢ GC-MS spectra of 2-phenyl-3,3a-dihydropyrazolo[5,1-a}isoindol-8-one

87



DDN=46-1

o e
Ciizrante DAt Rarameters
RRIR SnadEed
S e e e e DR b
: i ) B

T2 ~ MEqUABISIan TAXaRITArS,
para.’ 720110208 °
Time FEE
INSTRIA ) “6v 500
O\ PROSHY 5 3 PRBEO. $h-
o VPLLRROS . 2920
65536
3ELYRAC. [=>3%
i
z
2, 16456, 578 B2
FIURES n.wﬂuwum, e
G o S o e B e S g T G O N B b 31950407 <ot
643265543220519 R B b nw.u»m
TERZRSE @ e madn NN ° 2 @ @ -~ o .60 woec
D A S A P Ay A .
~ y $ Mmoo ow oW N S 38 2786.0 X
~ .777777,777777 Mmom om o m @ on AR A 2 1. ucttee ee
( SRR EG B R I 700 3
-, N ) y momom mom ™ ersenremee CHANNEL EY s
< . ‘Wt 1
R 71 34,13 vres
8 ?33 2,84 o
B2 300.2234585 Mz
. -— Tz ~ Procesaing parzmsers
81 XI55

© 3 500,3299330- iz
upH P>
S5 4
L5 0.20 1
€ ¢
\ . PC 1.00
T

(o]
T T ] ¥ A 13 14
7.8 7.7 7.8 7.5 1.4 7.3 ppm T
® (e .3.3 3.8 ppm T T T
Jﬂﬂ Jﬁﬂ JS Ja_ﬂ 3.25 3.20 3.15 ppm

~ ~ & a Ji,\\!

. . " 5 ™

~ ” [ o~ . @

= .

Figure 2b IH NMR spectra of m-ﬁ-nr_oﬂcv__mzﬁv-u.wwg%_-s,m-&r%mnog..smc_?m..n»ww»_&nrwmm

88



% Transmittance

85
._ Tue Mar 15 14:30:37 2011 (GMT+05:30)
80 1
75
70+
B5 -
60+
55+
50-
45 -
40-
35+

30

25+

|IT Roorkee
=DDN-45

T

1494 .93

3423.50

3137.34

1326.05

1421.79

T

1664 .98

1089.68

788.77

3500 3000 2500 2000 1500
, Wavenumbers (cm-1)

Figure 2b IR spectra of 5-(4-chlorophenyl)-3-phenyl-4,5-dihydropyrazole-1-carbaldehyde

1000

500

89



auo—g-[opugbsg[e-[‘g]olozm&do.(p&q!p-eg‘g-[&uaqd-z-omlqa-g Jo ex)oads YAN H, 97 dan31y

widd

90

Cl

AGBREANT

434X
s

@t
3
000
@
a
Y SIS T

[

7.700
7,423
7.409
- 7,407
= 77394
"7.379
7.366
7.364
7,.255
7.239
7.179
7.177
7.120
7.104

5.518
5.509
5.495
5.486

3.767
3.744

3,731
S T~— 3,708

3.172
_655553 171
3.163
3.137

3.127

A\
<
£

7.716 -

L¥-Nad




DDN-47 €13
mwy.hmaa.. (LY .13%1_%.».%

RAFHX z
PROCID 1
o oo DT ORNSRO N T
HNoW N MO EOMOY O i WY Gy w A o £2 ~ hegetadtion Pavkoeters
AR RN ™~ TN ~ < w4 Datd zonieas
© NN VDO R IATRS . N 15,97
) 23OV N NN et ey LR ) = 0 APERY”
e At el el A e e et ™o i) = N % = FRAAQ
. i o} . o egds
; - N . - TeEE
ap Fraty
R N7 £/ 755
B E 030,78 dr
: . 32450232, b2
: 1.0332220 ses
55
16,854 Ksec
8,60 Gaec
357.3 K.’
2.0000030C. w62
8.2306082¢, sox
m R Eo9RHE Ge8
. E S S =N J—
/ - wey i
Z r3 5.9 e
=2 PLL 1,55 &8
seax PLISR LT AT
semaneme CIANEEL [2 awsauwen
O eroerey valezit
N ko
e 60,08 ugec
o2 .88 <3
PL3F 35,80 &5
wLz 20.€2 &3
seol 3018, 4220543 tade
¥2 - Frooessing paraseters
53 Y
sz 125, 356AT 1
W =
ssa e
18 1.08 B
& &
. 1.4¢

T T T T T T g T T T T T T T LAGARARARM T AR MAASRAMASY |
190 180 170 160 150 130 130 120 110 100 9 80 70 60 Bl 40 30 20 10 PP

Figure 2¢ 60 NMR spectra of 6-chloro-2-phenyl-3,3a-dihydropyrazolo[5,1-a)isoindol-8-one

91



% Transmittarice

32-

30-

208

26+

24

22

20

18;

16;

14

12;

10+

IIT Roorkee
DDN-47
Tue Mar 15 14:42:29 2011 (GMT+05:30)

o™
I
P~
™ r~
- < .
fa)) il
© T R z
) ) ® » :
10 o b ? D
: <
< 3 oy W o B
o o ©
© D o Il © o
™~ 0 = - 2 0 5
™~ o o . © o
o 0 8} o
m < o W 5]
® s = P~
<t
o~
o
2 \
8 . ©
) N'gy =
0 won 2
o ® oo
= T =R ¥
/ o - =
™
3500 3000 - 2500 2000 1500 1000 500

Wavenumbers (cm-1)

Figure 2¢ IR spectra of 6-chloro-2-phenyl-3,3a-dihydropyrazolo Hmh-u_mmo?mo_-w-o:o

92



4 . 15-Feb-2011 + 16:02:31
DDN-47 3776 (22.105) _ Sctan-El+
138 1.29e5

100+ 77

103 : O \ O S

=-2Z

(o]

Io_zo
el Wsbs: 262.05
Mol. Wt.: 282.72

85

9%
B9

82 4

_ Y.
| 63 89 125 180

75 15 249

91 (|102|104 188 191

65 M

105
Y, /

L, Ll

O AL Rzal :.___ LA LAALI A

65 75 B85 95 105 115 125

e 303
Y TYTTTXTIT[TITT] Y — .__.:__:.._:.;-.1 BwN

195 mom 215 225 235 mnm ' 255 265 275 28BS mmm 305

135 145 155 165 175 185

Figure 2¢ GC-MS spectra of a-nquo-N-_uva:%_-uuww-&w%mnoaﬁsso_oGL-&mmomuao_-w-ono

93



DDN-52

2.173

Lukreqt Bari wﬁnh-?ann

s o
biied 1.,
TR - L
T2 ACGUIAIzION I
Date,, 20120223
Tt 16,57
INYIRIE i
-PROSES 5.7y RAYSY B8
TULENOG 21
™ 63538
SOLVET cety
o3 T g
o5 b
< oo Wy ; H
£ N0 92 jta
N [ bt < g
o w FIdRZY o, 357632 5
8 8 ) © “ " = o t adrdosed 1l
Wl wy L <
. 13 b m m o . 35,482 pave
% £.03 wane
2855 %

Cl

Cl
—_—

5
——— 5508

5
_—3
T 3.25%
———e 3
T 32134

JRERTEE

1. aoca?«oa e

Mt CHNAEL, 3] s
- ney R
M m._my 18.38 uawg
4 2.83 ¢a
Z2-Z I 091 o0, 4230885 1exr
Iq_\ m..m PEQCE30IRY parasaiecs
szea
O : m-. 2. CEE».. e
#x
. sop
m s #r
& 3
e 18

_ L N | .

T Y

mm 9.0 mm mo wm wo mm wo mm 5.0

B Hdis g

T T T Y T Ty T Y Y IR

. e
45 490 wm uo wm 20 15 1.0 05

§ [

Figure 3b '"H NMR spectra of u,m-Emi-nEE.ocrE&&L,m-&_.%m._.oawﬁo_m#-nuncu_%gﬁm

ppm

94



. v : » 23-Feb-2011 + 09:58:10
DDz-mmﬁmmﬁh.mmm”_oaiohm“bﬁmu mnmzm_+

- 3.07e7
Smj 138 ”
- . m ' '
* 179 o)
C,H,,CLLN.O
mxmz.wmw z%mmw mm 6.01
o5 Mol. Wt.: 317.16
) 153
%] 75 LAY
A gy
] 89
w%
] 111 125
B3 181 .
i 318
/
ww 102
113 155 ;
] 51 , 1371 182|/ 189 289 320
4 N . /
291
81 7/
. . 297
B.m.om 29 255 281288 \Mﬁ 122!
L DR, a2 7N NI sy
D _. Ly NN [T I _ | I I N ___..__ AT mim _: L /u » %N
T TITTTT T EAY GAEAE LERAD LARES ERILEE SLRIE RERLS LILES WALANLLEAS LARAS WULLY RARSS s 1]
87 107 207 227 247 267 287 307 327

Em:,qo 3b GC-MS spectra of w,m-EmE-oES.ovro:%_v-a.m-mmr%mqov%_.mso_m-u-n»%&mor%aa



Current. gata Parameters

RAKE R854
EXp0 t
17330539510.66385299507744 W N O NN WO~ k=) ROy !
2110.,093211321105876669876 Ao~ © © £2 Whoauisrcion poraneracs
77777644443.3.3332111115555 O~ NN = O paceN 2oz
....«.......u.......m_..w.. L I T S ¢ . me 23
77777777777.7777777777.5555 MMM mmnnmn NN Inggap 2va0g
RRCHH] 5 2m PARED B~
) , PuLphos 50
) o 65836
N/ ONLA SOLYRMT DoY3
N/ ks
B3 . 2
b SWH 10330.578 He
TIDRES 0.187632 ns

AQ 3-1729407 see

N . / RG 128
oS mom oo 39510663852995 *
Bt OO ;s 32113211055{56 N o ! " N{J NS el nmx&cwa:ﬁu
L I S S WS g mmom ” w3 Rl 3y g o ia 8 €.38 usse
s e v % R R . Sy
Nl R N e I N S P ~ men N @ e A G x ».ogm.%wmmﬂ
@M, A w o 2
m———a— CHANUET, [ 5 QRS-
: RuUC1 i
g 21 15,30 usec
PL1 2.03 o8
sFa1 500.1330885 Nun

3 ~ vqun.mﬁﬁma perazaters

32768
[~ Mm. SE06.E300163 yux
N wDW B
L33 K
-| 3 ©.30 Bz
. 58 o
2 i.ae
T T T T T T T —T L 3
7.8 7.7 7.6 7.5 7.4 2.3 T2 ePnr

@ s o w 3.20 Fpm T -
- - ~ ™ 2 5.6 FRm
4 o
3
- 2 .
; e

w
@
~J
()}
=
=y
w
N
puy

ppm

fmlo ©
900 .oy
o]

009
1.00

l

Figure 3¢ '"H NMR spectra of m-nEowo-N-E-nEoncw_.ozu&-w_u»-Eu%m..ow%..uuo_o_m.H-&mmogmo_.w-ozm

96



DDN-54 C13

4 3 W Wwean Moo
- aRA v R D) - L.
e ~ \h 7. & *a Mmoo (= &” Curzeny Lnta PArsnstars,
X 2 &~ s . Aot -
- NN e [} e e - -t %w_,c«o oon-34 nww
1 RS e R ) Lkl @ ot RO T
. ¥2 - Acquisition Pararcters
NS Date. < 20110224
/ Thne 16.25
INSTROM 2¢506
PROBHD. | 5 s PAHRD BB~
FOLPROS EpgIt
T 65536
SOLVENT Tpe3
NS 5.
Ls P
B 30630.028 Oz
SIDRES £.95€222 Hz
e 1.29:2410 sec
. [ 237
on 16,850 useg
23] £.00: usea
15 296.6 ¥
23 2,%90000D0 woc
dil D.G3060000 sec
DELTA 1.%994999% sec
TO6 1
CREANGEL 1.1
o = e 3¢
(&) D1 5,20 vkec
PL1 1.96 a3
\ SEOL 175, 7103640 Miy
N\N  mmmeeme= CHANNEL [2 meweemes
wultz16
i
80.00 usec
O 2.00 4B
1h.60 AR
20,60 dB
$00. 1320000 My
FZ » ProCcessing paraneters
£% 32768
SF 145, 7577890 ¥H:
L2 4
888 [
%] 1.06 B3
an 3
o~ 1.4¢0
dan — — roalals ; - e . - : s . -
it " " g Y
I 1 I T T 1 i T T { 4 T 1 LI AR B T i T 1 T
170 160 150 140 13¢ 120 110 140 20 80 kit 60 50 40 30 20 10 ppm

Figure 3¢ *C NMR spectra of m-nE.oac-N-ﬁ-nEo_.owrma%c-m,uu-&r%&owﬁﬁ&o [5,1-a]isoindol-8-one

97



BRUKER
(<

Curzent Data Paraneters-

NAME DN~}
EXPNO 13
BROCHD. 1

£2 - Acquisition Parameters
Date. 20110301

Timg 18,18
ISSTRUK AVEON
PROBHD 5 mm PARBD BB~
“pYtpROs 249

e 65536
HOLVENT <HeLy

NS L6

L5 2

SRH 12356.578 fiz
FIDRES £.157632 Bz
AQ 3.1770467 sec
BG 256

o 43,400 usec
oE 6.00 usee
T8 295,85 R

L.0970000Q0 zec
1

wrmasess QHANNEL flL zseswsus

Br

KCC1 %3
/ 2 14.3¢ esec
BLl 2.03 &2
Z-Z_ T sfa1 566.1330285 Mtz
F2 - Precessiny paramenesa
21 32963
(@] 8F 500. 1300137 Mus
WOR >3
. 28p [
[2:3 2.30 8z
GB Q
pe t.0

Figure 4b "H NMR spectra of 5-(4-bromophenyl)-3-phenyl-4,5-dihydropyrazole-1-carbaldehyde

98



DDN-61 13C

aow 7 P e ©
cow o o gsm ) 0
y v NGO ) il H M ‘Cuzroat. DATa ParaTatEXs
& 8 ® NRSERAR Sew o o NE Pow- 61
-l -l v vl e e i ™~ W wrt BRRNY 2
I PROCKE 1
Fz ~ Aqquisition Parumacars
8 Date_ 20120301
£ 15.20
: avsso
5 mr: PABRO R
Y30
65536
SH6i3
3
4
30030.023 Hz
. 8455722 Hz
o 1.8912418 sec
2%
16.650 usee
6.068 usec
296.3 ¥
\ 2.03760080 sen
0.938560080 sec
2-2 1.339249%% 3¢
Jﬁ TRANNEL L
o nuct 150
Pl 9.%0 urec
POl 1.n0 dn
HFOL 125.7703640 MRs
CHANNEL 12
CDOFRGY walrisl€
NUS2 H
PLPDZ 80,60 usen
PLZ 2.00 &8
PLIZ 16,80 <D
L3 20.G0 4B
SRR . £05.1320000 Mz
FZz - Processing parasetors
- 81 42768
SF 125.7577890 Mz
KOW w
528 ]
LB 1.60 Hz
a8 o
PC 1.40
H i i & " f g 7 b
mn 1.4 F {RA) ! N I + 5
T 1 ¥ T L) T il T L} 1 T 1 I L L T hAAE |
3 - p 3 3 . P \
170 160 150 140 130 120 110 100 30 g0 70 60 50 40 3n 20 10 ppm

Figure 4b *C Zgw. spectra of 5-(4-bromophenyl)-3-phenyl-4,5-dihydropyrazole-1-carbaldehyde

9y



% Transmittance

90+

85 1

80 ;

75+

70 -

B5 ;

60 -

55 5

50

45

40 5

35

30+

25

*~DDN-51

v

1466.64

3137.33

3448.39

Z{///1669?3

1423.98

756.68

690.32

482.95

836.87

3500 . 3000 2500 2000 1500

Figure 4b IR spectra of m-i-E.S:oE.msw_v-u%:o:%_-a“m-&__%mE_da.muo_o-u-Sncm_aor%m»

1000

500

100



> 2
iy 19320.57% B

Finass ©.357552 Hx
b 31520807 sec
il 163
™ 42,303 usoe
BE ©.03 uses
iz LRI x
m.mm rb»nu@mb aac
_Mmk..u!l tadey 0y o
\Y & e uw.%qu..
_Z . Y 151330285 ize
z . i
I3 » Processing Putatlers
ST A
o W%ﬂ o8, k.,b»:.uﬂ.w-
$33 a
= 1 m
| I e _...._...._...._..._. I Bt T T T B R B e N SRR
95 90 85 80 75 70 -65 mo mm 5.0 hm Ao wm wc 25 20 15 1.0 ppm
4] s 5 g s
= |y - [=3 ™ >

Figure 4c '"H NMR spectra of m-cwo.:o-u-z_.o:%_-u,mm-&r%awoa..muc_oEL-&mmcino_.w-osm

101



auo-g-[oputosi[e-r‘glojozeaddo.rpAyip-ecic-[Audyd-z-owo.1q-9 Jo vr3dads Yy o aandig

0os

% Transmittance

DOsE

000e

005

0002

(05!

00c

5 & B ® 3 # 8 & 8 8
1
J
|l
=
[ny]
M
3435 67
3140.27
2998 83
2855.30
N‘/
N
O
O 0359.52
Br
1691 .84
146366@
1401.77 : ,
1282.40‘%
1199.70 _
—_‘%-_—“_—_‘_._b
T ———
1159 .29

1010.56 043 25
826.84‘_’/-(.2—?-—»3

732.90 -
657 .14
543.73 \1 .

102



SwWi 10330.578 Hz

= !
o FIDRES 0.157632 Ha
AQ 3.1720307 son
RG 23
O Q i 43,400 nsec

/ . oE 6.08 usec
TE 298.7 X
z-Z __T 51 1.20000300 séc
J_\ 09 1
O semmmess CHANNEL £1 =weswmme
NUCH 16
21 1.70 asec
PL1 2.00 dB
§FO1 500.1330885 Miz
¥2 as 56y parametors
st 32768
5F 500,1300136 Miz
WDW Y
S5B [
L 0.3¢ %z
GB ]
oC 1.00

A ) ]

_\..-._.x.._.ﬂ..—...-_...._.-..—.‘..—_..__..~._..-1_...._q.-.—. L tT YT T T T T

S R e
95 90 85 80 75 0 65 60 5 50 45 40 35 30 25 20 15 1.0 ppm
5 W £ -
) ol | o o o

Figure 5b 'H NMR spectra of u-ﬁ-cwoBoE.oav&-m-cro:%_.ﬁm-&:%&.oaguo_n-u,-nazuu_mar%mn

103



% Transmittance

100+

95

65 -

B0 3

55 1

50 1

45 -

40

35

=**DDN-71 .
Tue May 10 16:05:20 2011 (GMT=05:30)

@
fin)
O =
. , %
: N..N/:\H ® o _mm
o
o 0 C o =
™ Lo~ =
am] m ~—
m o
- -~
w0 ™~
© o
A -
S AN = L,
% o o> © 2
. o s
— - 0N %
g @ 2 &
3 -
o
T
g ®
I
o0
2 b and
‘l\l;\l.\tlll.l\\ll\lx o
o
™
M~ B
om -
10
o)
3500 3000 2600 2000 1500 1000 500

[ ] ¢ FEY

Figure 5b IR spectra of 3-(4-bromophenyl)-5-phenyl-4,5-dihydropyrazole-1-carbaldehyde

1o



12wy Fatemaiare
Facﬂﬁ Our....
uuwon:v

-N Zﬁztuano: Paraneteza
20130530

L8,59
u#&lwud av530.
PROBH) 5wy PAYRL 1Y
PULPR: 2930,
D £553¢
BCLVENY cocl3
NS, A€
vs 2
3¥R 3ASL.575 ¥x
FIDRES C.157§32 Kz
p3 N u‘rncvw wec
G
bod 48. aan TIL
oE #.00. uzec
TE 225,37 X
v uozbaupe Bec
. Toe
[ menmene CRANNTL 1] wwwmwoms
m NUCE in
133 1.7 nras
PLI .00 d2
4 sFa; 500, 1320555 H
w~ Frocessitg paraserers
Zz-Z 32263
.#. 530, TRCOOSC Hur
o ™
o 5% o
e .30 xx
' G g
Fc . 1.00

R

N | L

_.4.._...._...._...._.._.._-.._....~...._-..._...._...._...._...._...._...._...._

__.
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

ol |sf g ERE

Figure 5¢ '"H NMR spectra of N-E-gosowrE.%_Ywuuu-&Emmocﬁmnaoﬁ.u-»_..momzma-w-c:m

105



% Transmittance

1001

80

80

70

60 -
mD‘.
40 5
30
20

10+

~DDN-74
Tue May 10 17:01:12 2011 (GMT-+05:30)

\Q\Nj

O
4 )
z-Z o
o
o P
g
[8)]
& 5
58 g
ﬂ D
Y M~
m o o
c >
o3 .
5 & @
oy
(ap]
]
~ (s ))
o Ty} [dw}
2 ] e g
o [l
3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)

Figure 5c¢ IR spectra of NAA-v3Eovrﬁi_v-w,mu-&_.%mqoc%..uuo_oEL-»_hmomsao_-m-oua

106



CHhOFLONANUDDNMN®POO ™
HOONHMIAOSAHh-OAHNON
558888721111620
— O
3 4 Bay, .uﬁm:...w
Lm
22 = Arnquisition Parameters
Date_ 30110332
Tine 16.08
INSTRUM “av500
PROBHD 5 mm PATXI 1H/
PULPROG 2930
havo] 65336
moSrza Cpe13
16
Um 2
SwWi 10338.578 Hz
FIDRES  05.157632 Ha
AC 3.,1720407 sec
RG: 3z2
. pW 48.400 usec
mm DE 6.08 usec

A - = 298.9 X
O i) pi 1.00000008 sac
Q D0 b

mamwmwar CHANNEL £l sevsasas
\ NUC3 18
Z2-Z T £l 7.70 usec
PL1 2.00 6B
4_\ SFO1 500.1230885 wHz
o ¥2 - Processing parameters
ST 32763
SF 500.130000¢ MHz
W EM
858 ]
L 0.30 Hz
Gb Q
PC 1.09

L 1 L A

[ .._...._...-_...._...-—...._,.-.__.-._...._...-“...._.-.._...._....._...._...._....—...._,...._ ™)

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm

2 EEl : E

Q| -
<
-~

Figure 6b '"H NMR spectra of 3,5-bis(4-bromophenyl)-4,5-dihydropyrazole-1-carbaldehyde

107



DDN-77 HOWMILW O O N - N OO MO WIWWM™ O
GV O~ QW LN © W N O\ O™
NS TN A 1010 W0 10 O™ NN A
» e & & e+ a2 a2 s e e @ . . e & 4 s 4 s e
e ol ol ol ol ol ol ol ol ol o NN W0 mmmmmonmom

ﬂe—w rent Data mvﬂhg!ﬁkﬁa

NAME RN~
H&mro i
PROCHD i
¥2 - Acquisition Purameters
Date_ 20110401
Timy 15.44
INSTRUM avs0s
L~ PROBHD S mm PATKI 18/
o] PULRROG 2930
=3 nmmuw
| SOLVENT eBLs
o 58 18
N\ = 08 i
N\ swi 10325,.878 Hz
FIDRES G,.87632 Ha
@] 2] 3.1720407 sec
RS 128
oW 48. AU usex
G
B, wwivmm MHz
F2 - Progessing parazeters
ST a77e8
8F 500.1300168 MRz
WowW EY
ss8 ¢
18 G.2¢ H2
o] ¢
?C 1.ec
h ? , ; 3 A )
_...._..,._...._....—.q.._ [ S S I L B N AL WAL IR R B T T T T |

95 90 85 80 m 70 65 60 55 50 45 40 35 30

el 8 I

I~
=
o

25

2.0

Figure 6¢ "H NMR spectra’ of 6-bromo-2-(4-bromophenyl)-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

108



% Transmittance

110’

100

405

30-

20

10+

**DDN-77
Tue May 10 16:53:08 2011 (GMT+5:30)

M~
< (3]
o %
< g
oM [%)]
R S
M~
0
M~
© = 3 o
5 | 8 5
3 - 5 ~ 3
2] -
® )
o (8)]
W 'm m
o o Q.
o\
o o™ -
<t O o
S s T =
S &
~
3500 3000 2500 oo 1500 1000 500

Figure 6¢ IR spectra of 6-bromo-2-(4-bromophenyl)-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

109



SN-11

w©
o
(12}
.
N
Curgect. Bata Parameters
LRAME BN-11
BARHO A
RIOCKD. 1
N T e =¥ o BY - Acquisiticn Perameters
LN O8I ed 0O QM Uy M i 0y Cata, 0110206
0 0084~ Ww W nin s NN Tima, 1¢.08
N N : o
Umu L e R N N S S =~ wﬁﬂwﬂ; uﬂsmsuum._w“w.
) PULDROG 2730
O ; Y 53536
EOLVENT £oel3
ns 15
bx 2.
Fa 10220.578 Hz
FIORES €.137632 Bz
AQ 21720407 see
&S 13
o 4B.20C usec
b £.3¢ usac
TH 236.1 K
B 1.60003200 sec
™Y 1
wemsemsenes CHANNEL L e
xOAY pv's
31 2,70 vsac
Pl .00 di
s701 530.1.230088 iz
F2 ~ Processing pacametors
st 32768
§F £00.2200041 Nz
o e
£33 ©
b2 9.30 8
= ]
e 100
T T T T T T T T T T T
8.0 7.9 8 7.7 7.6 7.5 7.4 7.3 7.2 ppm

|G S ML B [ A L LRI 2 AL L R L B AL S A A NSRS AL LA UL T T T T, AR R AR e |

9 8 7 6 5 4 3 2 1 ppm
coe
Lo L =28 b T ~3E o

Figure 7a "H NMR spectra of (E)-1-(4-bromophenyl)-3-p-tolylprop-2-en-1-one

110



Corronk DEta Baraneters

. ONREE Prar-e5s 61
EXORD 1
PROCHO 1
§2 - Acguisitien Parameters

3] Date_ 20110314

X Tike 16.32

O . IHSTRUM av5CO

PROBHD 5 mm PABRG BB~

13

m DULPROG 2930
b 8538
SOLVENT £aely

hEd s
\ ns ok m N
SHH 1033¢.5%8 Hz
z-Z2 T PTORES 0.157532 Wz
/ﬁ\ ) 3.1720407 sec
, RG 181
, o] o 16,300 usec
DE €.00 usec
TE 226.9 K
ol 1.000080000 sec
™e 1
merwnnwwe CEANNEL £3 meeeeees
wue: iR
Pl 2390 uzes
Thl 2.00 4B
SEOL 500,1320885 Mz
P2 ~ Processing parameters
3 32766
S £00,1300162 Miz
HOW EY
ssB ¢
18 0.30 Hz
6B 4
8¢ 1.00

| 1 " S P |

d...._...._..a.-....m...._...._...._...._..-—...._,.___...._....—...._...._. L BAALL R N St A |

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

3 g 8

Figure 7b 'H NMR spectra of 3-(4-bromophenyl)-5-p-tolyl-4,5-dihydropyrazole-1-carbaldehyde

o]
!
<

111



DDN-65 13C

@~ O TODm NN~ O
=T} OO WO -0 O el o S
. B e e ¢ @ e e NS 0 - ) F
S & B ANOGV® NN NS A ‘ v
0 v MAMNNMNNN ™~ Oy [} I
I e R R R e I R ~ e W < N
— /— /A \ < LOTresy DASX faYANarers
ey ooti-g% 132
£ 1
S 1
© o - .
I 2 ~ Aoquisitied Faraneters
pate_ 20112314
O Tinme e
= . IRGTROM 2u500
m PRORAD  © o VASEO BB-
FULPROG 2gpa30
. m €s83e
S SOLVENT Tucld
N2 1%
\ . £ 4
z2-Z I . swa 38930.028 S
la FIORES ©.458222 K
2 1.9812410 aec
5G 247
o bW 1€. €30 usez
bE €,00 uses
1= 252, 5°X
DY 2.5909500¢ soc
421 2.03000000 sec
BELTA 1.899¢9935 acc
09 1

CHANNZE 13

9,38 usec
.09 a2
125-720XB4R iz

CIEANNZE £2

CRORRG2 WAlLe1E
[Gierd 1H
v 68.0U usec
%7 2.60 8
PL12 16.60 a8
PLI3 8.0 dn
fiaerg SOR.132000C M3
= PITOLBSANG PATADCLORS

T2

Exd 32768

37 122.7573820 Mz
B

g

352 ¢

a3 1.08 &2
B ¢

0 1.40

T ¥ T T T T T T 1 1
Hwo nmo p..‘o _.mo wwo “_.oo Hmo Hmc H“_.o Hoo mo mo Jo mc mo oo mo No Homﬁg

AR LA AMAALE SALLAALRAS SARAAAAEL) RAALALLALS RALAARAALS La0t4 Bl 1 T

Figure 7b Bc NMR spectra of 3-(4-bromophenyl)-5-p-tolyl-4,5-dihydropyrazole-1-carbaldehyde

112



DDN-72-1F

Il

Cuzzent Data Parawebevs
HAME DBH-72~-1]
BXPHO 4

v s

P2 - Acquisition Parameters

Date,, 20110329
Time 15,21
INSTRUY avioe
FROEBHD 5 sa PATXI 1R/
PULPROG 2330

2 65516
SOLYENT ChCL:

83 )

ng 2

Wi 10330.878 Ha2
FIDRES 0.137632 Hz
AG 3.1720407 sec
RG ad

bW 48,1700 usec
e 6.00 uses
T 298.8 K
Di 1.00000000 sec
T80 1
sompeesior CHANBEL £1 sassssws
nucl 1K

PL 710 usec
¥Ll Z2.00 48
SFOL £00. 1330885 itz

E2 - Procyssing paraferers

81 32168
SF $00. 1300194 Mz
WDR EY
888 ¢
18 G.30 He
&B ¢
BC .00

| AL B U N RLEA LN BEALELELAY B A M

._.
95 90 85 80 75

o

T

5

6.0

T

5.5

ol
@
o

50

4.5

Figure 7c "H NMR spectra of 2-(4-bromophenyl)-6-methyl-3,3a-dihydropyrazolo[5,1a]isoindol-8-one

113



DDN-72 C13

© QT CHE Mg’ -
w B 8 B AW = = =] Curpent Uata Paraneters
WS N D, .. « S v 07D (o) 5
W B0 0 RN NN N OB et - o Wx.wﬂd k.ﬁqmv-u.w
-t L e R e N R R R ] s~ o « N PEOCNS kY
) - F ¥2 < Rnguisition Baremetiers
tats, 2010608
4 Tize, 18.40
INSTRON - av5060
ERCBED 5w PRTXY 147
TOLPROS WQea3d
Erd 558536
SULVIRT JeC13
253 115
e L)
SHi 3%235.028 A3
¥IORES 0.438222 Bz
a2 1.0912438 o0
“65 1608
piod 16.650 uass
o &, 00 usee
™ 305.7 R
28 2.508000U0 sec
41t 5.063200608 s
TELIA 1,5993399% aec
[} e 3
I
] wesmmsan CHANNEL 21 warcnesens
o WL 13C
om 133 11,63 usee
PLk ~3.02 &3
N4 a1 1257363640 Mz
-
z eammamen SHARNEL, [ mmewsmes
CPERRG2 walt21s
O w2 p¥
0pde #0.00 usec
22 AR
pul2 22.006 <
My 26.00 45
osird 500.1 320008 ¥H2
X~ Brocsssing paranelers
B33 32768
&2 125,7877950 ¥Rz
Py <3
358 13
I 1.00 Bz
& ¢
" 1.40

rvey T

T T T T T T - T
170 160 150 140 130 120 110 100 90 80 0 60 50 40 30 20 10 ppm

Figure 7¢ >C NMR spectra of 2-(4-bromophenyl)-6-methyl-3,3a-dihydropyrazolo[5,1a]isoindol-8-one

114



easl

] 7.890

€0 .:_ 7.873

] _/)///f_ 7.81L

] .02 / 7.783

] m/- ;1_ fv‘.«‘lﬁz

Z02\ o4 e e
150> e _/: 7-ea
250 | & r5z o =7
e 17 — X 7.615
T06= 1 . ) 7.598
0.99/ qﬂ o /-~7v.34a'
300 ; D — 7,317
100/ 1 1.03 % 7.270
] .06 = 7250

— 7.246

o 1.99 \;7.233

: ) - 7.229°

] = NN 7,156

: °e “7.152

] 1.00 = 6.915

o %g_ | N 6.898

_—— . -
619= & ~
i Br
1
@ P,
o o}
1L /
" &,

Hsco OCHs

widd

Liis

9UO-[-Ud-7-d0Id(JAUSYAAXOYJRWIP-§*€)-€-([AUYAOWOIq-H)-[-(F[) JO ©1133dS YIAIN H, ©82In31]

VIRV =18

E3ereINg B398 AGRATY

115

FT-NS



ap&qap‘[eq.wo-t-a[oze.x&do.lp&q;p-g‘v-([Auaquxqu,awgp—v‘g)-g-([ﬁuaqdomo.lq-v)g Jo vxyoads YN H, 48 231y

|

©

|

J

)
=]
parg

N
©
©

|

=]
0
~

|

‘widd

Feakond

Br

N~

HaCO

OCHgs

tE

j¢1

e

48

68

o

1

capnEEED B
asbggers 3
.
H
F'-.
"
A
$.8
- o A &
s Ay &
ReRauEdh 2
¢ g ¢ Ee

116

A

. 922

- 904

-884
-€31

Ww Wiy w

(&}

&5

2913 -

“ROEAEAL
L
*$aed

¢ = ¢4

00 Joqyd wa.8 Grond

oogaR

06T
. tedatier
Rao3@arOY DoTIgNY]



DDN-5% C13

) IR WINS T G ¥4 N R furrent Fara Ravdmetets
k N W € et L0 e v w 0w PER =) @~ W RAME DON=5Y-12C¢
H . e noe e o4 e ' IR mom Py iy TXEND 1
< a4 N NN Q1 0 1) o~ ' @ EIES . . EROCKD 1
@ N @ MmN N N ~ A=) o~ 0 i o N B .
- et R R R R I ~ LR R i o "oy ~ 72~ Acquisition Parsmaters
! Dare, 20110201
Time
. INSTROU
! : FROBHY
- 20LPRIG
1D
SOLVENT
NS
oS
s
[ PrnnEs
3 P
Q o
(o} ne
. =
a1] aiy
BELTA 1,89399998 aec
(@) ™o 1
(@] ' mmmemem CHANNEL: §] wmeeommm
\ T [ . Rt 13c
21 .90 usac
z-Z L Py 1,50 d3
5Fo1 123, 7722640 Mix
0 wheusaun CEARKEL €2 santuouney
TRRRRGE waltzlf ~
WuT2 1K
£2eny #0.00 usec =
(oo 2.00 d3 =
a2z 16,60 a3
YL1d 20.¢0 a8
sior 360, 1420300 4z
F2 - Processiny paraaetes
p+2 32768
& 1252577850 Fita
o Y
&35 )
L8 160
(52 0
»C 1.40

A T I 1 1 1 1

I ) 1 T A b L} LA Lk
170 16¢ -+ 150 140 13¢ 129 110 100 90 80 20 60 50 40 30 20 10 ppm

Figure 8b *C NMR spectra of m3&35owvgw_v-m-@k-&52_5&%_.m_u%_,v-ﬁm-&w%mgawmmo_c-w-ns;»_mowwao



% Transmittance

40

30+

20+

10

¥
(el
@
©
<1 9
©
(3}
O
00
o
<] o
N D
o
M
©
<
—
X
3 B
o o~
o < -
[n (15
o N o
0
[{v] ] Y]
] w I~
=
9/ 9
- 2 ‘of —
o o 3 o
o (R o
3 2 ol o ) o
© W D ) o
— - . 4 5 -
o wu 0
— - Ll
o m w -—
— <
N o™
4 -
s
3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)

Figure 8b IR spectra of m3&3_8owrmzwc-m-ak-&Eonrou%m.__a:%c-Pm-&_.%m_.oagao_?u-ns_&manimo

118



DDN-60~-1

L5086

5
—_— 5,637
5.484
N E]

5

ey

8 7 6
B B
Nl Tl «

Figure 8c "H NMR spectra of N-Q_-?.oaocr@a_v-?q-&smgcx%-u,m_»-&rwa_.ogs.»so_o—mL;m_mmomumo_-w-oum



DDN-60

255\73 Uq.AMB. N .
B3 10N e R wmwon °m zen o N 3 . 3 Heurrent p4%a Paxaneters
0 0 O > b S G o o~ [k f H v  SNAME L DREee-y
i Wy ) & e N NN oo uy ey ey e <5 3 w N NEXARO < 2
PR R a K] LR Kl ] Eals] Dol Y 18] <« N ™ HeRotko 1 1
A ‘! £2 -~ peyuikition Parametars
Date_ . 20110201
Tire- 15,40
IHETREM avhio
PROBHD 5§ mm PABBO BB~
PULERCS 29pg30
m €553€
SGIVENT opell
nS, 117
L3 DI 4
m sud 306820.0629 Bz
FIDRES 0.458222 N7
o AQ 1.0812418 séz
RG 724
\ Q o 16,650 vsnc
N\N 0 ne 6.00 usec
T IE 296.1 K
(@] Bt 2.00000000 sec
e} (&) dLl ©.03900000 sec
(o) DELTA 1.889999%8 soc
T j=5) i
s CHARREL £1 ssooonmun
BuCL i3
234 9. 80 usec
FLL 1.00 dB
Srel 125.77C3640 UKz
wis wskeucnnm THANNED 2 o naoa
CPRPRG2 waltzl6
nue2 H
CPD2 6§¢.00 usee
2 2.50 48
16.60 @B
2C.60 o8
300.1320000 iz
£7Z ~ Procussting parameters
SL 32768
‘ sP 1257579634 Muy
WO >4
550 0
-3 1.00 Hz
GB [
pC ' 1.40

T

T T T T T T T ™ T " "
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 a0 30 290 1 ppm

Figure 8¢ '°C NMR spectra of 2-(4-bromophenyl)-6,7-dimethoxy-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

120



% Transmittance

105

100 3
95
90
85
80 -
75+
70+
65+
B0 5
55 1
50
45
40 -

351

**DDN-60
Tue May 10 17:03:00 2011 (GMT+05:30)

o
Q 0
© o % ©
@ T ™
o™ - <
) N
M~
N < o
N o
g -
N o
o w = =
- o o 0 <t
m o 0 o oM o
= o™ A o ) m o~ )
m ) Lo~ 0o ™~ -
™ - 2 o ! n
[{=] - -
NN -—
T e
- 'm
©
= 3
Lz —
[V} i
o
w0
3500 3000 2500 2000 1500 1000 500

Figure 8c IR spectra of N..R-v:::ovrmzﬁv-mh-&EﬁrSarm,mm-&E&.noEENo_o [5,1-a]isoindol-8-one

121



: CONOASRORAONODMHWNIWTWL TN
y R R N N N N O N I I
) PLLTTOHMOOOMOOOOHOOHNOMNNNAAO
A . ] ) ). B I N ' Supreay Jata-Paranaters
- " / —— NRME aN-19
' X ” ‘72 i~ Ncguisikion. Pavamotors
€ ‘BF )M Date,, na:wa
N O 1) . L0 10 Toeran 800
Y v Q00 wﬂwnmw 5 e PATHY uwm
o s a0 PULFF zg
‘ i ; 65826
Sl el Y SoLvEnr oe13
; s 1
. L I Ds o2
10338578 #z
: XL Fimins B.157832 w 5
Q umo A 3.1720407 sse
€.
S 3 5 i
ue €,00 tres
O . ® 295.5 ¥
D1 160680060 sce
= ™C 1
[ 0 P~ e | R, CEANEED 1 wwernmomn
e K .ww T
1 . e
= Q 4N 2.00 dB
P.va srol 500.1230883 Mis
I . mw - Pescessany gasametons
o.. st 509,1280111 M=
1o M
* .30 e
GR a
Y .00

T | MAMAAAL A

e [T — ~ _
79 78 77 76 75 74 73 72 71 70 ppm

A | T

é. | R W B B

Wi

Figure 9a 'H NMR spectra of (E)-1-(4-bromophenyl)-3-(3,4,5-trimethoxyphenyl)prop-2-en-1-one

122



Z
© s 3033¢,575 1y
ha g FED3ES 2,1576€32 Hz
R 309254Q1 poe
(&) g RG 238
O T w 48.408 ueet
Q D 6.5 usec
1% 297.0 &
o] 0% 1.9000008¢ zec
[ 0 3
B wmmwawas CHANNEL £] evemees
HecL Bt 3
Q ¥ 18.30 usec
L1 %.00 B
\ Q szot 500.132553K MHa
©
~Z I I PR - Preceasing parigters
Z si 32168
sF 3301302105 Wiz
N B
O s «
2] .30 M2
-] <
< 1.8

L I .

T A o e O S B S L NS N RLRLAS S B A SLELISLILA AR LA B B

.:_:_____::_::_:
05 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ‘PpM
0 - = e -

Figure 9b TH NMR spectra of 3-(4-bromophenyl)-5-(3,4,5-trimethoxyphenyl)-4,5-dihydropyrazole-1-carbaldehyde

[ A

0.87

128



% Transmittance

95;

90;

85

a0

75+

705

B5 ;

60

55 -

50

45-

40

351

30;

“**DDN-B8

'e}
©
w
<
w
m
0
N
o
I~

2929.95
835.48

2830.41
1022.12

3435.53

1603.23

1241.87

1327.34

1894.04

1422.89
1124 .30

/1665.05

3500 3000 2500 200 1500 1000 500

\Wavaniimhare frim.1y

Figure 9b IR spectra of u-aa-vwon_owro._%_v-m-Au.a,m-:.::2:8@%:m:%ckrm-&E&EEENQ_?H.nmnc»_ma_&do

124



DDN—~67-2

L B B B B e p > PC cn ¥ e WY
. oS BON-EI 2

4
Y

cruipiviod P ametors

swR 10330575 e
F1DHES 9187632 Kz
& 3172632 sec
RE Sl

£ 208 2
250} 3D8.132088% Muz
IZ - Processicg pazasorers
51 3T
¢ 528.33081%1 MAz
Lol =™

[
L 6.3% Me

4
[ .o

R O | A

[ IRALIS a2y B _..._...._.-.-_...._...._..._~...._...~...._."._..,«_...._.u.._...._...._.._‘.._....a

85 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 Ppm
B8 g 3
™| S o Q (v} o

Figure 9¢ '"H NMR spectra of 2-(4-bromophenyl)-5,6,7-trimethoxy-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

125



DDN-67-13C

o0 NN O <t ' ~ \
o ® AOoONHOO ™M N N[~ 1 NO o " § :
. . R T S S . » ™M @0 M~ 00 ool 5 P |
B SN o (] o e 3 sose .
1 1) OO N NN - [o] [l ] = O O, im! Currens Pata Parsedtars
~ L B S o B B I T | i ™~~~ WO W hoo ww.mo. gu?ﬁxnz.mm
) ) I i PROCHO 1
- ‘ . ' 3\ F2 ~ Aeguisilies Paramstern
y . Date. 20110314
A g \ Time 16,26
. INSTAM av520
PROBHD S mm PABEO D=
PULFROG 29230
T 65526
© SULVERT enel3
I us 1]
oS 4
Q Sui 30036.029 Hz
O FIDRES 0.158222 Rz
T 20 1.0312418 pec
I3 RG 455
oy 16.650 wgon
|- (@] ' DE €.00 unsec
m T2 297.5 K
m 2.00000000 sec
N 413 0.02000000 sec
o o) DELTA 1.8999028%38 sec
) . 120 1
O nmv xxxxxx CHANNEY, £] womwmcwmsom
. NUel 13
i3 3.8G uzac
351 .00 48
sFOL 125.7703640 MAz

wonewenm CRANMEY, £3 wemmoemmos
CROPREZ wallbzll

Kuc2 ik
reep2 ¢, 0% usac
PLz 2.00 dn
3533 16,80 do
PLIZ 20,60 4B
grrd S00.1220000 Mz
¥FZ =~ 2rocessing paragmeters
ST 327868

SF 125,757789¢ Mz
W ™

§S3 g

15:] 1.08 #z
GB ]

e i.40

AAAAALALLY LEARRR: .._....-:_._........._...-:..._........._::.-:__........._......:._..:. Y | A AR MAARLRARAS MRS EAALLLERL) AR MG LELS LA ALES LA s T

190 180 170 160 150 140 130 120 110 100 90 g0 70 60 50 40 30 20 10 ppm

Figure 9¢ *C NMR mvon:.»_om 2-(4-bromophenyl)-5,6,7-trimethoxy-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

126



9uo-s-[opu;osg[e-[‘s]o[oze.h(do.tpﬁqu-eg‘gé&xquamg.u‘-L‘9‘5-([&uaqdoum.(q-p)-z Jo va323ds I 26 21031

L} -WY) SIBYWIHUBABAR

0oz

000E

0ose

005

% Transmittance

00%e

00g1

0001

% 3 @ = 5 = =R < 8 =]

i
(ww)
[}
=
[a3)
-~J

3419.35
3120.74
2929 95
2842 .86
1695 .4

16592 51— E—

1508238 T ——>

1464.20 —_
d_,_,_,_,._.—o—-—'—"‘t

1418.77 133788

1226.
?61 196.62 —

1164.87 Pz .

1126.44 1067.74

1001.38
827.19

731.80

£36.87

127



5.816
499

5
2

]

5.489
475

3.863
3.84%

— 5.465

Sarzont Usta Faraneters

HAME DE-30
BXENG 3
PROCNG . 1
(2 ~ Acguisition Parmmeters
e, 20115217
time 15.21
TMSTRUM . aus00
PROUND 8 e PANRG BB
PULPROG =2q20
w 65526
SOLVENT [xa ]
¥3 16
DS 2
SUB 10330.578 32
) PIDRES ‘¢, 157632 s
T 50 31726507 e
&) n ke $75
B bl 48.430 usen
(@] oz 6.90 usoc
Q 1E 295.5 7
(@] DL 1,09300020 goe
int 1
=nueanmn CHANNEL £ wesesnue
o 1.3
1 4.80 usec
O Fll . 2.30dD
\ (] sroL 590.133053% HEx
[2]
Z2-Z I I F2 - Pzozeossing parsmetors
&% 32768
SF m:u._.weﬁ»ﬁw Mz
“on 4
(@) 555 0
LB V.30 Hy
&8 9
2 1.08

Figure 10 b "H NMR spectra of 3-phenyl-5-(3,4,5-trimethoxyphenyl)-4,5dihydropyrazole-1-carbaldehyde

128



.DDN-50 €13

-1 O ey o~ W
aD nu ~ N e
»I ~ o < o
~ o~

- Y

BRO
ﬁ.v

Current Data 1

60.7Z%
185.97
153.77
7
6
130.80
128.90
126.73
02.29
42.90

3
ki

PROCHG

E2 - Aoquisiti
Dita,

Time

INSTRUM
PROBHD 8 mm
PULPROG

N
£
g
s
W

2
di1 o
L pELTA 1

OCHj3

H;CO

SP 12

I I i 1 I I I 1 T T 1

T T T T 1 T T T T T
170 165 160 1355 150 145 140 13% 130 125 120 115 110 1

I 1 T T
100 95 90 a5 80 75 70 65 60 55 50 45 40 ppm

o -
5.}

Figure 10b *C NMR spectra of 3-phenyl-5-(3,4,5-trimethoxyphenyl)-4,5dihydropyrazole-1-carbaldehyde



% Transmittance

16

14 5

12-

10+

IT Roorkee
DDN-50
Tue Mar 15 14:55:34 2011 (GMT+05:30)

AA1 N1

N
!
d
d
: ®
< ] g,
2 YT
© m o) -
T o @ o o
o mW o AN -
© -
. W % (]
O B D - =
(o] : O
\ Q 2 2o
z-z T I o 0 <
/mﬂ N wn/_
O - @ 511
o 35
» g 2 o
2 -3z ©
= N
—l-f -—
AH —
~
w
©
3500 3000 2500 2000 1600 1000 ) 500

Wavenumbers (cm-1)

Figure 10b IR spectra of 3-phenyl-5-(3,4,5-trimethoxyphenyl)-4,Sdihydropyrazole-1-carbaldehyde

130



Curzent, Pata ParomaLars

HAME EU.Z!Wu
) EXPHO )
COPOARMAM O N O~ I NI HATN® T O oy PROCHO. 1
STFOOT™~WOIr~ O W (¢ NqN ] = i~ 1D NN ORI~ . 00~ "0 s - Acquizition Parsmetors
O PTNNN Qo 10 D -~ DM N NN el ) pate. 20110222
P voe . R R R R T +Tame 15.2%
%, o 0 e ] IRSTRI ovEIY
[ Sl o S S e e A w e | 1 O 1H 333333333333 NN N lﬂ:&m:c.. 5 ton PABEO DR
| PULEROG 2g30
. . 1 65526
. ) A SOLVERT cans
/ ns 1€
D5 2
sunt 10320,578 ‘He
F1DRES 0.157632 Bz
AQ 3.874948Y sec
RC 322
oo oW »mwaww usea
DE -00 usez
TR 5 SR8 = T 2950 'K
838 and ! b1 1.00860058 soc
o e RIEE Rt ™00 1
ey 18
P1 14.90 osec
: PLL 2.00 dR

56Q.1223865 Mi=z

| Fz - Prozessing parazatecrs
51 32768
87 £00.1309300 ME2
. wow BY
538 2
B $.30 Ba
O 2 s o
\ = Q PC 1.00
-
z o T 4
o R _
[
I .

131

J

|

@

3.5

b
<N

.

i

3.0

| A W

25 20

1.5

Figure 10c "H NMR spectra of 5,6,7-trimethoxy-2-phenyl-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

M I AE AN M

1.0

ppm



DDN-51 C13

. . T 0 o ;
o . TN N Sty ©
K3 “ s . O A oy
™ i o~ ™~ L. . ] i
19 MM N € — O ™ RO v
™ A o © L0 < ¥2' ~ Acqursition-Barascters
oate.. 20810223
Tine “18.26
. INSITRUN auk0d
A PROBED % rus PABBO BB~
POLDRCK Zgpgat
| ™. 45535,
SOLVERT <ncla
ey 5L
BS 3
SWH -3CQ3E.029 Az
£LoRES 0350242 "8z
Jile] 1.09124%¢ sac
%G 151
ol ‘16.863C useec
O, 6.00 usea
®© 2964 K
o! 2.00000000 scs

0.23000000 sec
1.39992958 sex
1

N
\
N

=~ .
i OCHs
HsCO
gge

N1

(@] W:J
L

(@] h.w. sroL

I s CHANNEL [2 ~N
CPUREG2 walezis he)
Bus2 m -
PCPD2 £0.0C useq
L2 2.00¢ 4B
rL1Z 16,80 ap
PLLY 20,60 B
3802 500.1320000 Mir
2 - Rrocessing paranetars
5% 32768
2 12S.ISTIRGE MHs
W En
8B G
ety 1.6¢ Rz
GB B
28 .40

TITTITTY Y IT Iy Tyrrrory _.---_naq..-u..q ARSI LU CLALL S UL LR CLALA RN L N LBLIL I RLAL AR HLUL LA LI LN L B0 0 AR AR ML A e 8 A 0010 A i L O 0 0 B0 0 B0 0 0 20t 0 20 I B 00 A A0 002 A0 N 2 a0 a0 0 2 0 020 20 1 e e s TITLITTTY
! I I I I 1 1 [ I 1 1 I il 1 ] 1 I ! !

180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppn

\

Figure 10c *C NMR spectra of §,6,7-trimethoxy-2-phenyl-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one



% Transmittance

80 -

75+

70+

65+

B0

55 -

IT Roorkee
DDN-51
Tue Mar 15 15:17:25 2011 (GMT+05:30)

. o
* o 2
o @ 2
~
451 B m g =
% o 3R
m
40 - = ®
3. S
T
2 F o g
2 -7
25 X
o
=
20
15
3500 3000 2500 2000 1500 - 1000 500

Wavenumbers (cm-1)

Figure 10c IR spectra of 5,6,7-trimethoxy-2-phenyl-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

133



2.17¢
1.612
1.253

HAME,

PULRROU

AN
2 1

7.408
407
7.401
7.384
7.22%
7:230
7,206
as
956
'.942
@

f et
®
< &
PN

g
=]

—_——e 7,348
TTh——— 7,323
_/— 7.268

OH
Cl
- ——7.370

cf,.
Z2-Z I 1
hid <
o .
T T i 1 T T
T4 1.3 7.2 7.1 7.0 ppa
0~ < " L <
» - o =] (=]
Y LP '] \i NI, i ﬁ

LI B I e e e I R ey e e

9 8 7 6 . 5 4 8 2 1 ppm

B EER e

| s
" FROCRY

F2 - ».B_r attion Peremotars

DO

e T N S RR—
w1 3

P . e
FLl Rl
$TO)

3 ~ Procesting parameLers

Curzent Data Fareamess

oin 2
u

w_:._owo.‘

22 62 usee
588 vses
29786 K
1.069000E8 soc
1

m
14,90 udea
2.08 a8
500.1230885 MHZ

it
£30.12 oouua NEz

o.wm e
1
108

Figure 11b "H NMR spectra of ;m-&-or_owowroa&-u-ﬁ-:%m_.omwgg%c-ﬁm-&.gd..oa..»mo_o-H-Snc»_%rudo

134



9p&qapleq.mo-[-amze.:&do.xp&q;p-g‘p-([&uaqd&xo.lpz(q-z)-g—([Kuaqdo.m[qo-v)-g' Jo g.uoads I qr] d1ansdig

00%

% Transmittance

00se

00CE

00sc

000

00g1

0aoLk

. .} w 9%} = o (6} (T [o2)] o} | =l us} [us] oy
cuLa o n e s e B e a2 o LB
o
)
=
(s}
o
3423.50
3182.95
N=
\
N
o=
&
1670.89

1610.22 4490 78—

1428.35 15jf—/4§/ —
132482  1251.12
1146.54
1219.24
1086.89 1013.82
910.14
825.97 R
.'-H"'——"—
756.34 /<?>

640.55 =

— - '
557.60 iﬁx

135



\Subknl. Deta Farsrstass

oMz TON-EQ=2.
EXPNO 3
PROCHG, 3
2 ~ Anquisitioy Pazeameters
bate 20130315
\ Tine 16432

- INSTRUN 2560,

- FROBHD % nea PABSQ 8B-
PULPHOG- IR

TR 3538
Sorepit QO3
Ks iF
Ls 2
585 1033C.5%2 By
FRORTE 159632 ux
LS 33726307 mee
RS 12y
a4 48.408 ngec
nE £.38 nren
1 397.2 &
123 1.030800%¢ sec
2 EHl
wmmrmenn CHANREL £] mmwsa——
el an
re 14.9¢ usec
P23 . 2.0g 2
a¥ot 500.133%858 Mia

F3 -« REGSessing paramerera
$2 IZTES

SF BL2.1388508 A
oK Y]

584 u

LY .35 K2
o3 ©

< 206

8

VY

_Figure 11c¢ "TH NMR spectra of a-n:_E.o-N-ﬁ-3&ENE._.a:ﬁv-mumu-&_.%E.ow%guo_o_mh-u__..moimorw-o:o

13b



DDN-69 C13

N Wy i S 0 D .
-y o 0~ 0N S~ D @ xa a
. R 2R e . N DD Y. -t
@0 00w R « v 8 v ’
0 VAV N N Moo 0 o o
~ R R R R ot et o w Ly
N N Dataq,, 20110316
] . Timo 16.33
. INBTRGH . #v300
PROBUD 5 om PABBO. BB
[ PULEROT 2gp30
15 68526
SGLVENT ancll
R it
b5 4
s 30029.022 Y=
eIonss 0:4587327 tr
ag 1.9317310 ze0
a 14860
oH 15,650 upas
33 6.00 usac
e 2330 X
o1 2.00000080 oo
a3l 0. 03600000 soc
BRLTA 1.892293998 sec
™o 1
e CHANNEL £) mmeawnwm
nycy 13¢
21 $.60 usec.
21 1.80 d3
EE 123.7702542 ®iz
@) wunanaw CPARNEL fi wuiwsrac
SRRRAGE walzzif
jiss o] 1K
e H0,G0 uses
N L2 2.00 43
212 16,63 o
PLLY 20,60 d3
skoz 200.333G000 Mz

2 - Frocesslig paraicatass
1 33763

23 125 187178%0 Ktz
HoW bEd

&sn Q

LI 1.00 ¥z
o 2

e 1.42

T T T T T T T T T T LASARDARAS M T T MU T T
7o 160 150 149 130 120 110 100 90 80 70 60 50 40 e 20 i0 ppm

Figure 11¢ *C NMR spectia of 6-chloro-2-(2-hydroxyphenyl)-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one
g P : ydroj

13/



% Transmittance

100 ;
+ ™ DDN-63
95+
90+

B85

50

45

40-

35+

30

Tue May 10 16:30:26 2011 (GMT+05:30)

910.14

814.75

2913.36

1013.82

3431.80
1407.83

1606.91
1470.05
1304.15
1225.38
1076.04

1694.[]1'-I

764 .98

503.69

3500 3000 2500 2000 1500 1000

Figure 11c IR spectra of a-eEo..o-N-An-r%mwom%wrm=<_v-u,um-&r%&oa..ﬁo_o—mL-»_mmomamo_-w-ouo

500

138



CUETIRY DATA Darometein
ARG DON ~55

EXPEO 1
PROCKO 1
B2~ Requisitien Pafameters
Data,, 20114225
Tize: 16,03
HITRUM w508
PROBED 5 mm PABSO Eie
FUIPROG, 5938
ko 65536
SOLVERT L3
NS 1€
X s 2
O swil 10330.576 Ha
| . PIDRES 9.157632 K=
Ny 3.1720407 soc
* 645
/ - Wﬂ ﬁmwnun uses
3 .08 usoc
Z2-Z ® 295.3 &
03 1.08000000 soc
e 1
o} ey e CHRNNEL £1 mowromeres
i A8
?1 34.28 nzee
Bt 2.5 di
[ 3e 500.133U%85 Mz ﬁ
T2 Provossing TamOLoxy
34 N Euuqao ~
e 500,1300129 Myz
WOW 1>
838 2
LE . 4,30 8z
S8 9
L) .00

3 2 1 ‘Ppm

Figure 12b "H NMR spectra of u-3-5@353g%c-m-wrosw_-a,m-&r%&oaguo_?H-nm«r»_mng&o



DDN-55 C13

W OD e @ :
© © in 20 @ Wy e in w
+ PRI - N O o ™~
] o R P W 0 C e i .
2 NN O ~ ) © o
il e R | Rl [l i vad i -
mw m_-;
MN\MNIAﬂun
O .

1} = Srecensted pommton

ERd
1287515 pex
21

'}
Ja0 ¥
o

i

Ll I 1 T T T v LM CA T 4
170 160 150 14¢ 130 120 110 100 40 80 IC 60 50, 40 30 20

Figure 12b *C NMR spectra of 3-(4-hydroxyphenyl)-5-phenyl-4,5-dihydropyrazole-1-carbaldehyde

140



DDN~-57-1

7.

7.

7.

7.

7.

7.
186
789
504
120

7.177
7.161
6.805
6.790

7.607
6

592
520
292
278
263
241
7.226
7.213
7.188
7.
5.535
5.527
5.512
3.
4.239
3.721
— 3.%699
3.686
3.663
3.164
3.155
3.128

3

T

1:& e
u\ 1736807 ‘sec
z
48,400 unec
5,05 veec
96,5 B
1.300060(8 sec
3

axmesace CHANNEL £1 =
et 11t
/ eI 12,3 usec

N Ll 2.08 dB
STOL 5G0.1333855 Muz

z”
3 - Paenessing paxsncters
sz 32758
O s 590.1300435 M5z
L) )
S35k Q
Ly $.30 Be
Gy ¢
£$< X

s

141

[ AL WL LU AL SR BJEL AL IR LN LR St N L 0 A B

] T - rorer — LML INS St | _ ™Yy _ T w. =TT T T

95 90 85 80 Nm 70 65 60 55 50 45 40 35 30 25 20 15
TR T
ol lo © -

Figure 12¢ "H NMR spectra of 2-(4-hydroxyphenyl)-3,3a-dihydropyrazolo[5,1-a)isoindol-8-one




DDN-57-13C

o w NSNS TN @ v
0 i~ i3 SN E W o0 T 3 m ot o oL "
Y oh Qu 9. co 8 5. 2. c».. N O™ B4 o ™~ g Curnons v«Mzawn.gnaowm
o~ . o v . . ' Gl L
G o NN NN NN o oW “, o 9 N o ) L it
™ e (ol e R R R Rt ] ~ [ ™ o o N on NG Lal Ty
: i PROCNO P
. 4 ¥2 ~ Roquisition Dayoveters
3 T Bate., 20110304
- A Tine 1,08
IRITROY av50e
PROBRO ¥ rus FASRO BA-
PULPROT 2Epg 3G
w 65636
SoLVERD o<t &3
Ny 256
g - 3
SWE. 308435.022 Hz
CIDRES CLR8E8222 He
e 1.8312410 sec
5 525
[ 16,650 usec
253 6. 0" usec
TE 297.3 K
o 2.0000500¢ séc
H a1l £.903900008 sec
DELTA 1.39999998 sec
o Tog 1
/ N wasmnaws CHANNESL 21 awmswwupans
- RiCL %32
N P1 %.8¢ uzes
?L1 , 1.00 an
SFOL 173.710365¢ Mz
O cvmmmean CAANNEDL [2 sexwemen
LPOPRS2 walt=1¢
NOC2 1B
PCED2 £, 00 woee
L2 2.00 dB
L2 16,66 dB
PL13 20,60 4B
o2 500.132009¢ N4z
P2 « Processing paraseters
L 33786
o L25.1571890 Wl
wn EM
£ 8
1.8 1.00 Bz
& L]
o 1.40

" T T T T T T LM ™ LM BAN RAAAMARAR | ™ 2 A R T 1348 T
110 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm

Figure 12¢ °C NMR spectra of 2-(4-hydroxyphenyl)-3,3a-dihydropyrazolo[5,1-ajisoindol-8-one

142



% Transmittance

100 5

90-

80 -

70

60

50 -

4D-

30 5

20

10+

*DDN-57
Tue May 10 16:456:35 2011 (GMT+05:30)

0
(o]
=
~ ~
0 «©
S e =
B R & 2
o
gl T R ®
~ =
oy <
S m ? @
S 3 &
> = =
&
™ % mm M~
o> o o~ o™
© = ™y -
[ (o] o — N o
— - = N w0
| N =
3500 3000 2500 2000 1500 1000 500

Wavenumbers fem-1

Figure 12¢ IR spectra of 2-(4-hydroxyphenyl)-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

143



Suriant Data Pacaretvss

e b )
XA B
PROCKQ, 1
¥2 - Acquisiticy Raramedess
tato,, 000255
Lime . 18.24
TNSTRUN Y808,
I tR0510 ., 5 v pASEO-BE-
RULRROG 3336
mo. 65338
IOLYENT . ooy
NS 8.
b3 2
SR 28338575 48
Ti0RES 0EYI€32 yx
e I mec.
RE 515
o 48,400, uses
T BE T 5.06 weee
= 395.4 K
(o) X 61 1.9500004G sec
e 3
monemesw CHANIEL £] swecwat
et ir
P 12,30 uses
Ll . 2,00 9B
/ eror 563.133082% MHy
N\N I ] - Processing parsmoters
£ 3ZEE
3 5501308113 MAz
R ™
(0] §54 [
o3 Q.36 Hx
] Qe
FC 1.0

"WHE A

Figure 13b "H NMR spectra of 5-( 3-hvdroxyphenyl)-3-phenvl-4,5-dihydropyrazole-1-carbaldehvde

144



£ 10330.575 1z
FIORES. ©.157632 Hz

a3 3:1720497 sae
23 228
I3 £8.400 usec
0E 6.90 nzee
H TE 296.2 X
B1 1.455000D00 seC
O ™8 3
. wensusna CHANREL f1 swsmumus
NUCL 3
\ = 3 13.90 usee
. P11 2.00 d8
=z 5101 500.153035 Mz
0 ¥2 -~ ¥rocessing paranebers
31 32768
8 S08.13C0138 Mu2
won >3
3R g
a 8.3¢ Hz
&R ¢
i 1.06

;; ) .

LML S WAL WL S UL w A Sk S ARG Bk B DAL BLLALILIS UL B LS RUSLEL LSS R RN e

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

EREk 8 g

Figure 13c "H NMR spectra of 7-hydroxy-2-phenyl-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

Q

-

145



DDN~68 13C

S g IR9NY $3R ane " .
S ! e e o ~N o~ ~ ©
3 - - R0 o~y « v o
[ - MM O NN ot e ~ % - ~
~t -t ™ot et e e -{ el ol [l ) w0 p
//\ \\ f \ < Cuzgent Pata Rarancters
SHAME LDN-G8 138
EXPNO £
I RROCNO 3
O 22 - Azguisirics Pavssecers
puze_ 20210314
Tine 15.40°
© INSTREM 27500
\ = ZRODND 5 PABGO B
e =P
e ™ 45538
FOLVERNT ©oC1y
us 157
O b H
sty 30030.923 H2
FIDRES #.458722 W2
aQ 1.9912410 son
»e 144
o 16,650 uses
DE 6.6 useo D
™ 97,8 X <
n1 2.09008066 poc
11 3.93000000 sac b |
DELIA 1.59929994 sec
0 3
CHANNRA, £1
b3 136
?1 YD useis
Py 1.08 Gt
EIeS) 3125.7703€40 MEx
vtz CHANMEL 7 meesmemen
TPONRGZ wolixlé
15
80.00 uses
2.00 an
12 16,60 3B
PLLS 20.80 B
sroz He¥. 1220000 Mlix
VY% 4 Pronessing psvaroters
s1 32763
SF 1257871990 MBx
Wow' >3
288 3
1B 1.90¢ xs
<p g
¥ 1.48
T St LA T T T T T T T e T | AAARSAORAS RARLS T T T T T 1
120 180 170 160 150 140 130 120 110 100 20 80 70 60 S0 40 3a 20 10 ppm

Figure 13¢ BCNMR spectra of 7-hydroxy-2-phenyl-3,3a-dihydropyrazolo GL..»_mmoan_-w-c:w



% Transmittance

147

Wi, z"
DDN-68 o)
85 -
N
©
[{)
Vg )
uwy
» o
3 e
& 2
aQ
&
o N
o™ ]
o 3
_ B
o
o ~r
35 S !
o o @
<t [an]
30 « D o
=t o
//J./ 5 =
i =T -
25 =
o~
20!
3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)

Figure 13c IR spectra of 7-hydroxy-2-phenyl-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one



148

OSSN NMOWLM ™~ N O o~ WO AN O TN —~ Y M D
DDN-78 DLV OA TSI MWW 1y ™M i 00 WO O~ N W <p MM
L T T (SN S v . L T S SO DT N
L e e S o o ol ol el e e Yy 1 OOOMHOHMmOHMmMmN i B I |
Current Data Parametecs
NAME nRu-13
N EXPHQ 1
(@) PROCRG 1
I =4 . F2 ~ Acquisition Papameturs
O Date 20110401
Tima 1%.238
INSTIUY avs00
RROBAD * S mn PAIRY 1R/
BULPROG 2530
\ Sotvw &oers
SOLVENT chel
z-2 I N5 38
o8
/lmﬂ SHH 18330.578 Hz
(@) FI5RES G.157632 ¥z
AQ 3.1720407 sec
RG el
s 42.400 usec
DE .00 ukec
iE 279.8 K
"L 1.82000000 sec
ply 1
mremanun GHANNEL 67 sommesmee
CL 15
21 2.9¢ usex
PLL 2,00 43
SPQL 3D, 1220885 Mz
F2 « Processing parumstets
2% 32768
sF 598.220024) MMz
wow BM
$45 [
|23 0.3¢ fiz
G5 ]
»e L.0¢
r T T MR S A B AU AL AL B R o B e o —rrr B T ZRELALE BRI B

 wr W W

Figure 14b '"H NMR spectra of u-ﬁ-r%mwox%u_.g%c.m-ﬁ-i:.ogn:«&-a,m-&w%&ocﬁﬁo—?H-nmnv»_mmr%ma



DDN-79-IT

7.643
7.640
74629
7.626
7.349

7.346

7.336

7.332
~7.291

7.288
7.285 |
7.274
7.272
7,262
7.259

~ 7.240

~7.238

\- 7,236
- 7.228

7.224
- 7.218.

-7.211
7.209
7.172
7.160°
7.157
7.143

- 5.551

5.542
5.528

B

L

3
. LS
B2 - Aeulaiiine Pavizsinre
T
Bxe oy

\Lfk\rls)rlliliLﬁlll

r

..._._._u
85 90

et o

8.5

.:,::_::__
g0 7.5 70

6.5

e
60 B85 580

3

4.

g B

T
40 535 30 25 20 15 10 05

|

Figure 14c "H NMR spectra of m-ﬁ-—&dnou_aﬁrn:ﬁv-m-:m:o-wumwl&r%mnoeﬁﬁao_m,u-ﬁ isoindol-8-one

..-..

ppn

149



,?»2:«?«..,?«21&2
e BONCTT
EXPRO. 3
PROCNG 3

12 - Acquisition Perametors
ata,, 26110415
2ine 15,84
~INITBVE &¥5C0.
PROBHD , B tux PAREG HBw
PR 2130
W £5536

£i1 1.60 <R
s¥ot 560,153055% Nyx

f2 - Pretwosiay pardsetera
st

327585
5¥ 500.3329121 ttne
el =™
3B 3
L 0.20 Kx
W &
B 1.08

Figure 15b Hﬂ NMR spectra of w-i-nr_o«ocre:u&-m-@-:E‘ow_.g%_c-a,m-&v%mwoaqwsc_?H-o»wvu_meima

150



% Transmittance

80+
ddn-70

81
80+
79+
78+
77 5
76 -

75+

74

73+
72+

jon]
©
[vn]
o [{e]
™
/. 5 al
m o % @
S o S 2
3 = = r~ o
3 3 W
Y <
I~
o
Q
& T &
nl..v [am) —
O s £ s
- © a
(o] W[l'll'[ o
ﬂﬂU. -
[{e)]
[{o]
3500 0 . 2500 2000 1500 1000

Wavenumbers {cm-1)

Figure 15b IR spectra of 3-(4-chlorophenyl)-5-(3-nitrophenyl)-4,5-dihydropyrazole-1-carbaldehyde

151



Ll

A

wy AN D EHTEOMRO NT D
ed *Y N WONELOMESWm A O
~ ~ 0~ WVMOWRWMnDMNWY Qg Q¢
. e e e e e e .
. O W
L o A 4
| Ll Sl
naw W
T —————
ppm

L

—

Corrent Data Parageters

WAME RON-I3
EXPRQ z
BROCNCG i

F2 - Acauisition Parameters
Date, 20110329
Ting 15.16
INSTRUM avs0s¢
PRORHD & mm PATXT 18/
PULBRGE 230

D 65536
SOLVERT coels

NS 15

B8 2

Sl 10330.578 Hz
FIDRES 0.25%632 Hz
AQ 3.1720407 sec
kG 724

DR 48.,49¢ uesc
nE 6.00 uses
T8 298.7 R

D1 1.00000008 sec
00 i
sumanunn CHANNEL 1 s
BUCL iy

PL .70 usec
PLY 2.00 d4p
SFOL 500.1330885 MHz

F2 - Processing pavameters
81 32168

SF 500.1300128 M2
Whw By

AL ALA LR B

LA R B N

95 90 85 80 7.5

Il el

YT

3
or

CIEAN BLARAr ot By

..Z
55 50 45

R N
iy 3.0 25

[

LB BRI RL A U A iy

2.0

1.0 ppm

Figure 15¢ '"H NMR spectra of 2-(4-chlorophenyl)-7-nitro-3,3a-dihydropyrazolo[5,1-a]isoindol-8-one

152



DDN-73 C13

o™ @ o, bl .
iy ~ N @ oo ~ g
. . e s . d 0 © A Currens Date Furanerers
o @ i ~ o : M RAME DONNZ3 G133
bre < fd (™ = 123 . ety 2
i i P " Dl il Al = PROCHT 3
FZ ~ doguasition Paxwmerees
; pasie.., RMLINEDS
Tieme 16.27
INETIAM uesie
PROBHD & mm PATNI LR/
VOLPROG 2gPg30
85536
SOLVENT creLy
L1632
3
3 30630.028 Uz
PIORES S.45RZ22 B
16952418 Fex
14680
16,630 uses
£.00 waas

308.1 K
2.43080000 sec
.C300N000 osuc
L.69299995 3aa

3

g
¢

- P4 CAASNEL 3
= 2 pecL 130
O » 23060 waee
o] 211 Z5l0% an
sFot 122.7763650 Milz
=
LPDPRGE Qarrsis
WCH b
22EB2 $0.98 usec
vl .08 db
113 22,38 dB ha)
P13 35,08 db n
sro? 500142000 My
.
¥2 - Wrncumslny parufaters
81 3376%
st 125.7677000 Mz
W
58
18 M
a8
- %

T T - L T T T T :
170 160 150 140 130 120 110 100 20 80 70 60 86 40 3¢ 20 i¢ PRI

Figure 15¢ *CNMR spectra of 2-(4-chlorophenyl)-7-nitro-3,3a-dihydropyrazolo[5,1-alisoindol-8-one



% Transmittance

100

95 -

80-

851

*DDN-63
Tue May 10 16:30:26 2011 (GMT-+5:30)

[8)]
[{v]
o
[om)}
le]
[e']
&
50+ 2 &0 3
s s
45 & T g g
o S
s I, 8 ¢
40 ....nll\\i.\.l o O DS o
9 o T 00« T
3 8 - o
35- 12e] — -~
30-
3500 3000 250 2000 - 1500 1000 500

Wavenumbers (cm-1)

Figure 15c¢ IR spectra.of 2-(4-chlorophenvD)-7-nitro-3.3a-dihvdropyrazolo[5,1-a]isoindol-8-one

154



	G20820.pdf
	Title
	Abstract
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4


