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SUMMARY

Four series corsisting of sixty 60) new heterocyclic chalconesvere
synthesized by the condensationnoéthyl/methoxysubstituted formylquinolines
with  various substituted heteroaromatic  ketones.  Thearecursors
(formylquinolineg were prepared by Vilsmeier Haack forntyda of substituted
acetanilides, which in turn were synthesized HNyacetylation of various
substituted anilines with the help of acetic acid in the presence of ortho
phosphoric acid. Anotheseries of piperidythienyl chalcones wasynthesized
For this purpose, therecursor 4iperidin-1-ylbenzaldehyde was prepared Iy
arylationof piperidine with 4fluorobenzaldehyde in the presence @€K; anda
phase transfer cataly§ITAB in DMF solvent. The $iperidin-1-ylbenzaldehyde
was then condensed with n@us thienyl ketones in alkaline medium with
constant stirring at room temperatieoegive the fifth series consisting of twelve
(12) new chalconesThe ketoethylinic group of chalconesasthen cyclized into
2-pyrazolines by refluxing them with hydrazihgdrate in ethanolic solutiorn
this way fifty six 66) new pyrazoline derivatives of chalcones were obtained.
Finally all of the synthesized compound28in numbej) were screened for their
antibacterial, antifungal, antileishmanial, aHAt\V-1 and cyotoxic activities.
Many of the prepared chalcones as well as tBgiyrazolinederivatives were

proved to bgotent biologically active compounds.
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Chapter 1

INTRODUCTION & LITERATURE SURVEY

1.1 Chalcones and their Chemistry

Chalcone is the triviah a me g i v e {funsdtusated Ketenestbptéined by
condensing an aromatic aldehyde with an aryl methyl ketone in the presence of a
base. They are designated structurally as Ar CH=CHC(O) Ar" and their IUPAC name
is 1,3Diphenyt2-propenel-one® The sulstituents attached to the benzene rings of

chalcone are numbered as shown in the figure b@toyurel).

(]

N\ "/
/

6|
5 X5
4 AN 22
3

Figure 1.1,3-Diphenyl-2-propene-1-one or chalcone

Il n this structure, the group BbBbCH=CHC
functionality or chalcone moiety or ketoethylenic gréupue to this functionality,
chal cones ar e-urnd astour @d lelde dc aU bfansaturateds y s t e
ketones. The parent member of the chalcone series is benzylideneacetophenone. Other
namesgien t o chal cone a rpeh epnhyel naycl r ysbxoypr,hyelm okneet,
diphenytUp r o p y | e nphenytbdenzbyletbylené. The term fichal cor
first used by KostaneckiAl | t -imsaturated bketones are not necessarily be
chalcones but alte ¢ h a | ¢ eunsatarateal ketonebl eMesityl oxide(Figure
2) is an U ,-umsaturated ketone(but not a chalcone) with the fornaul
CH3C(O)CH=C(CH),. This compound is a colorless, volatliguid with a strong

Y

Figure 2. Mesityl oxide

pepperminodor?’
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The difference is the fdar omamsaiuratedt y 0 or
carbonyl Ssystem. | f the groups attached
aromaticity, t hen t he -unsatsratdd tkkatonegandcnotriiiy@ o u n d
chalcone.

Chakones have a diverse array of groups on the two aromatic rings-of 1,3
Diaryl-2-propenel-one, as shown in théigurel above, where the substituentsaiRd
R, may be same or different and they may be present anywhere on the two rings.
Moreover, R or R, may not necessarily be a single substituent i.e. more than one
substituent may be present on any of the two rings. Also, the two aromatic rings may
be homocyclic or heterocyclfc.

Chalcones belong to flavonoid family. Structurally, chalcones are-cipan
flavonoids, which were derived by the cleavage of the C ring in the flavohaisls,

shown below(Figure3).

Figure 3. Conversion of flavone to chalcone

1.2 Natural sources of chalcones

Chalcones are abundantly presentnature, from ferns to higher plants.
During 19606s and 706s many chalcones ha
various parts of plants: buds, leaves, blossoms, heart wood, roots, seeds, flowers, and
inflorescence. These compounds exist both in &me® combined states either in the
form of chalcones or glycosides respectively. These compounds have been found to
carry many different substituents like methyl, isopentyl, methoxy and hydroxyl,
which may be present either on ring A and/or ring B of tredodme molecule. Many

higher plants have been found to contain dihydraas, as given in thable1.?
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Table 1. Natural sources ofchalcones and theirderivatives

No | Plant Source Chalcones/ Derivatives of Chalcones Ref
1 | Alpinia
speciosa ﬁ ove

(seeds) O X O 9
HO OH

2 | Angelica keiske

(roots)

10

Hydroxyderricin

3 | Coreopsis

: : OH
tinctoria oH
(ray flowers) Glu-0 OH
OH
L) 1

4 @lucocidoxy2 6 , &tétralB/droxychalcone (marein)

4 | Gossypium

hirsutum
fiCott ono O O
(flowers) /@/ 12

6 @Iucocidoxyz 0-dinydroxychalcone

5 | Cryptocarya
bourdilloni
(roots)

13
14

5-hydroxy-4-[(2E)-3-phenylprop2-enoyl}
3a,7adihydro-1-benzofurar2(3H)-one
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Flemingia
stricta

(leaves)

(2E)-1-[2,4-dihydroxy-3-(3-methylbut2-en-1-yI)
phenyl}3-phenylprop2-en1-one

15

Flemingia
congesta

(Inflorescences)

OH

16

Flemingia
wallichii

(leaves)

OH o}

Homoflemingin: R=H, R = OMe

17

Gnaphalium
affine

(flowers)

Flemiwallichin: R1—0|v| R =
(@)

ér@ NAGH

4 -@lucocidoxy3 6 ,-tBhyddoxychalcone

18

10

Lindera
umbellate

(leaves)

2 0 ;Dihvyalroxy-4 nethoxychalcone

19
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11 | Lonchocarpus 20
sericeus
(seeds and
roots)
OH O
(2E)-1-(5-hydroxy-2,2-dimethyt2H-chromen6-yl)-
3-(4-hydroxyphenyl)prop2-en1-one
12 | Myrica gale 21
(fruits) O OH
® | O
HO OMe
2 0 sDibhyalroxy-4 -@nethoxy3 6 -difnéthyldihydre
Chalcone
13 | Prunus cerasus (ﬁ OMe 22
L. X
(heart wood)
MeO OMe HO OMe
2 dlydroxy-2 , 4 ,-tétiamedhoxychalcone (@sidin);
|c|) OMe
DN®
MeO OMe HO OH
2 0 sDihy@lroxy-2 , 4trintethoxychalcone (cerasin)
14 | Psorelea 23,
corylifolia ﬁ 24
(seeds)

e
OMe

4 ®-methylchalcone

ﬁ OH

5 &ormyl2 6-diMydooxy4 -dnethoxychalcone

HO
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Glycyrrhiza 25
glabra OH
(root bark) O

OH

(2E)-3-(3,4-dihydroxy-2-methoxyphenyhl-
(4-hydroxyphenyl)prog2-en-1-one

1.2.1 Dietary Chalcones

Chalcones is one of the major classes of natural products which are widely
distributed in spices, tea, beer, fruits and vegetables and have been recently a subject
of great interest for their pharmacological activifies.

According to Francisco Aet al.the major dietary source of dihydrochalcones
is apples’ The US FDA (Food an®rug Administration) and EU (European Union)
have approved the neohesperidin dihydrochalcone to be used as sweetener in various
foods like noralcoholic soft drinks, desserts and confectionery etc. at concentrations
in the range 1400 mg kg" (or mg '), or as a flavor modifier at concentrations of
up to 5 mg k.?°

Native chalcone glycosides tend to convert to flavanone glycosides during
extraction. Due to this characteristic, chalcones by themselves have limited
occurrence in foods. Naringenin chate is found in tomato skin but it is present in
traces in its juice, paste and ketcHlp Mixtures of retrochalcones (e.g. echinatin,
licochalcones A and B) are present in licorice (liquorice) r@ydyrrhizaspp) and
some medicines based on licorigdso, the confectionery containing licorice root
extracts, might contain these chalcoff€§. Similarly prenytchalcones (e.g.
xanthohumol, desmethylxanthohumol) occur in hops and Bedtixture of
Flavanonechalcone (e.g. cerasinone, cerasin) have laé®n shown to exist Prunus
spp#° Dihydrochalcones (DHCs) are characteristic of apples and derived products
(apple juice, cider, pomace, etc).

Phloretin 2glucoside (phloridzin) content of apples varies widely depending
upon the cultivaf**® Some mglish cider apples contain phloridzin as much as 190
mgkg®, while cultivar VerdeDoncella contains less than 0.1 mgk§ They are
present in the skin, pulp and especially the seeds, but the skiDisiries richer than
that of fleshi’®
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While eatingan apple, we usually discard its core and seeds, thus some of the
apple dihydrochalcones are not ingested. If fruits are eaten without peel, then the
DHC6s intake is smaller.

Table 2. Contents of dihydrochalcones in apple juices and other apple products.
Values are mq L (juices) or mg kg (jams, etc)

Content (mg L or mg kg* as appropriate)

Commodity and method of preparation Phloridzin Total DHC
Juice (domestic extractor) 4.4 8.4
Juice (experimental) 1318 4051
Juice (experimental) 5.4 9.2
Juice (commercial) 2.7-3.3 4.85.6
Jam (commercial) 2.3 4.0
Compote (commercial) 9.1 14.3
Jelly (commercial) 1.0 1.4
Juice (domestic extractor) 4 9
Juice commeeial clear 38 72
Juice commercial cloudy 12 39
Mash commercial 33 86
Nectar commercial 12 29
Juice (domestic) 83196 97-223

The DHCs contents in clear or cloudy commercial apple juices maylfe 5
times more than those in the juices obedirin a domestic juice extract8rThis is
due to the fact that in industrial process, the whole apples (seeds, core and peels) are
extracted and the use of thermal treatments make the degrading enzymes

(polyphenoloxidases) inactivevhich is clear fromhetable2.*’

1.3 Pharmacological Profile of chalcones

Chalcones, either natural or synthetic, are known to exhibit a broad spectrum
of various biological activitiesThe presence dil ,-umsaturated carbonyl moiety as
well as of substituted aromatic ringsnder the chalcones biologically active. Some
substituted chalcones and their derivatives, including some of their heterocyclic
analogues have been reported to possess strong biological properties which have been
proved detrimental to the growth of mibes?®*° tubercle bacill?®** malarial
parasite¥ and intestinal wormg® Many chalcones have been claimed to be toxic to
various animaf§*®and insec®*>" and have also shown inhibitory effects on several
enzyme®>® and herbaceous plarffSA few major biological activities which have

been reported to be associated with chalcones includesinfiathmatory®®2
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antifungal®*®® antioxidant” " antimalarial’*"* antituberculosi$® analgesic?® ant
HIV"" and antitumor activiti€s”®. Some 6 them act as anticanc&t antiviral®* and
antrAIDS agent$? Quinolinebased chalcones have been reported to possess
antimalarialactivity.®*
1.3.1 Antimalarial Chalcones

Malaria is becoming a major public health problem in more than one hundred
tropical and subtropical countries of the world. An estimated 400 to 900 million
people are affected by it each year, and it causes one to three million deaths
annually®*®> The causal organisms of human malaria are following protozoan
parasitesPlasmodium fieiparum, P. malariae, P. vivaand P. ovale.However,P.
falciparumis the most pervasive of these, and it causes about 80% of infections and
90% of death&® Many drugs have been developed for the treatment of malaria, of
which chloroquine is most commigrused, bufP. falciparumhas become resistant to
conventional antimalarial drugs, and the search for new antimalarial drugs is still

underway?’

OCH

3
(18)R'R’= OCH,
(19R'=H R=C,Hs
@O)R'=H R’=CF,
eDR'R*=F

1 2 3
(16)RR=H R =CF,

3 2
anRrRR=cl R=H

According to Liuet al®® and Goet al,t he properties of
chalcones, determine tirevitro antimalarial activity against human malarial parasite,
P. falciparum The important parameters are the size as well as the hydrophobicity of
the substituents. For instance, the alkoxylated chalch®24 (ICso< 6. 5 € M) we'l
proven to be more active than their corresponding hydroxylated derivatives.

The compound2, among the hydroxylated chalcones, was found to be the
most active (IG= 1 2. 3 ¢ b Yyalues Dftoimer hy@roxylated chalcorz26
were below2 0 & M.
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|
(6]

OH O
1.2
2 R'RR*=H R (25 R'R*=Cl
1.3 2_4 1 2
@3)R'R=F  R°R'=H 26)R'=H R *=N(CH ),
(24) R*=pyridinyl R *R°R*=H

Inhibitors of sorbitolinduced hemolysis of RBCs have been proven to be good
antiplasmodial agents as well. The mode of action of alkoxylated and those of
hydroxylated chalcones is also the same. They seem to tirdobbitotinduced
hemolysis of infected erytthrocytes at a c

Yenesewet al® have reported the antiplasmodial activity2¥29 with 1Csg
1031 6. 1 ¢ M.

(27)5-prenyloutein (28) Licoagrochalcone A (29) Homobutein

Dominguez et al®?

reported phenylurenyl chaloe derivatives, with
substitutioninring B (Igg=1.761 0 &€ M) as potent growth int
culturedP. falciparum.The data suggests that the activity depends on the substituents
onring B. Theparap osi t i on i n t kpeerylurend ohaltone®G38 g of -
plays a crucial role in their antimalarial activity e.g. chisubstituted compounds at

this position showed good activity.

P
: .NYN ]
O
cl

@0)RR=cl R°R'=H
31 RR=F R/&'=H
1 3_4
(32) R'=H R°R= ocH,




Chapter-1 Introduction & Literature Survey

3 -phenylurenylchalcone derivative83-36 displayed better activity than
cor r es p-phemylurangl chaléones.

QLI
N/\N

I I
H H

33)RRR=0CH, R=H

1 3 2 4
34 R'R’=Cl RR'=H
35 R'RR'=H R'= CH,
(36)R'R'=H KR’= OCH,

An outstanding antimalarial ageB% was reported by Cheat al®® which
exhibited antimalarial activity not only against humam ¥itro) but also against

rodent (n vivo) paragtes without any toxicity.

@37)

Naturally occurring chalcone crotaorixin3g) isolated from Crotalaria
orixensishas 100% inhibitory effect on the maturationRoffalciparumparasites at
concentrati ons 5 (meng stagé to scimzont sta@e. eleglicagenin f r
(39) is a diprenylated chalcone, extracted frGnotalaria medicageniaoots showed
100% inhibit¥on at 2.0 eg/ ml

1C
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(38) crotaorixin (39) medicagenin

ChromenodihydrochalconeslQ0, 40 and 41) extracted fromCrotalaria

ramosissimavere proved to be weaker antimalarial agéhts.

40)R'=H R’=OCH,

(100) (41)R'R°= OH

(42) xanthohumol

Prenylated chalcone (xanthohumod?), isolated from hops Humulus

1%° against poW

lupulug, was sreened for antiplasmodial activity by Froliet a
(chloroquinesensitive strain) and Dd2 (Multiresistant clone), exhibited significant

activity (ICs=8.2+03and 24.0 N 0.8 &M for poW and T
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(43)

Dominguezet al®® reported the synthesis of twelve novel quinolyl chalcones
and found their biological activity against a chloroquine resistant straif. of
falciparum Only the compound @)-3-(2-chloro-6,7-dimethoxyquinolin3-yl)-1-
(2,4dichlorophenyl)prog2-en1-one @3) was found to be the most promising
compound withlgg= 19. 0 ¢ M.

0
- O l O
MeO HO OMe
(44)

Lim et al®’ prepared twenty derivatives of flavonoidad chalcones. In the
chalcone series the compoudd)(was found to be the most active,5€ 1. 0 € g/ mL
with 100% inhibition againsP. falciparumand at the final concentration of 5.4
e g/ mli
1.3.2 Antibacterial Chalcones

Antibacterial activity of chalaoes is being studied extensively. Researchers
have not only identified the structures of the bactericidal chalcones, isolated from
various plants, but have also synthesized or modified them. The antibacterial effects
depend upon the binding of the chalcaneiety to a nucleophilic group, like thiol
group of an essential protéfn(An essential protein is a protein that cannot be
synthesizedle novaby the organismusually referring to humans, and therefore must
be supplied in the digt.The increase in thenumber of multdrug resistant
microorganisms, has reached to an alarming level all over the world. Many resistant
strains of Staphylococcus aureusnd other antibiotizesistant pathogenic bacteria
have already been reported. A series of quinolinylodmds have been tested for

their in vitro antibacterial activity against different strains of gram negative and gram

12
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positive bacteria, which have shown significant activity aggtaphylococcus aureus
Bacillus subtilis Escherichia colandSalmonellayphosa®®

Retrochalcones (chalcones which do not have an oxygen function at the 2
positin) isolated fronGlycyrrhiza inflatae.g. licochalcone A45) and licochalcone C
(46) have been found to possess potent antibacterial activity especially to
Staphylooccus aureusBacillus subtillisandMicrococcus luteug® Kromannet al %
observed that t he -posisorinhng & rsoespprsiblegfor the p

antibacterial effect of licochalcone A.

=L

CHj

OH
HO l O

(0]
Licochalcone A Licochalcone C
(45) (46)

Conversely, theaivity of (45), with hydroxyl group at position 4 of ring B
has not affected if the hydroxyl group is replaced by chloro grédp ( MI C= 10
againstS. aureuy or blocked by a methyl group or even removed permanently.
Complete elimination of activityds been observed when both the hydroxyl groups
are either removed or blocked by methylation. Also the removal of the lipophilic
prenyl group results in the total loss of activit.

(47) R'= C(CH 3),CH=CH , R’=Cl

2
(48) R'= CeHis R “=OH

13
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A more potent chalcone4® than licochatone A @5) results by the
incorporation of a longer hexyl group which means that a direct relationship is present
between the lipophilicity and bactericidal activity.

Compound49-52 form a novel class of chalcones due to the presence of
aliphatic ami substituent&®* Aliphatic amines positioned in the ring A, has a minor
effect on the activity. The activity is not affected by the distance between aliphatic
amino group and the aromatic ring A, whereas in case ring B, this distance plays an
important ple towards the activity. The most potent compound in this stud( is
(MIC= 2 &M agaesistantS. amreus h iamidl IMINC= &. €7z ag
faeciumandE. coli). Again the lipophilicity is an important parameter that controls
the antibacterial activity in chalcones. Another property observed, is the bulkiness of
the substituent in position 5 of ring B. There observed a direct relationship between

the antibacterial activity and the bulkiness of the substituent in position 5 of ring B.

(49)R'= piperazine  R'= NHCH,CH,N(CH); R ’R*=H

(50)R'= 4-methyipiperazine R=NHCH,CH,N(CH); R’R'=H
(51)R'= OCH,CH,N(CH;), R’=F R°=H R'=0CH,

(52)R'= OCH,CH,N(CHs), R’=CH,N(CHy), R=H R’'=OCH;,

Machadoet al'® have reported the antibacteriatisity of isoliquiritigenine
(53) againstS. aureusS. epidermidiandS. heamolyticusyi t h  MI C= %250 ¢ g
Pinocembrin chalconé4) was found active againSt aureus®

Belofsky et al*®*

isolated chalcones$) from Dalea versicoloy which was
found to be active individually as well as in combination with other common
antibiotics perberin, tetracycline and erythromycin) against human path&en

aureusandB. cereus

14
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53) R'R°R*R°=HR °= OH
54) R°R°R*'R°=H R '=0H

2 3
(55 R'R°=H R°R*=cH, R°=0CH,

Chalcones 56 and 57) have been shown to possess bateriostatic profile i.e.
they exhibited inhibitory effect rather than killing ofadieria even at higher
concentrations (16 times MIC). The difference between the mechanisms of carboxy
and hydroxychalcones is that the later are bactericidal ( cause killing of bacteria) and
the former are bateriostatic (inhibit the growify).

Lin et al'® reported that chalcone§§ and59) with the 2hydroxy group in
ring A and 3chloro- or 3-iodo- group in ring B, exhibited the strongest activity, with
a growth inhibition of 9692%.

(56) R"R°=CF, R°’=H R % = CooH
(57) R'R” =Br R3=H R * = CcooH
(58) R' =Cl R °R*=H R ®=0H
(59) R* =1 R °R*=H R °=0H

The bioassay of dihydrochalcon&{63) showedthat these compounds have
relatively good activity against Grapositive bacterieésS. aureusan B. subtilis and

the Gramnegative bacteriurRseudomonas aeruginas4 %
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(60) R'R>=H R *=0OCH 4

61) R'=CH; R’°=OH R °=H

62)R'=CHO R °=OH R °=H

63 R'=H R’°=OCH, R°=OH
1.3.3 Antifungal Chalcones

Candida albicasis a well known human pathogen, responsible for the oral
and vaginal infections. It is a major cause of invasive fungal disease. The intensive
use of antifungal drugs results in the generation of new resistant strali@ndida
species, due to which d¢he is an increasing interest to develop new suitable
therapeutics™®

Chalcones seem to be a solution to all these problems, because the mechanism
of antifungal action of chalcones is the inhibition of cell WallAs far as the
therapeutic viewpoint isconcerned, chalcones inhibit glutathieB¢ransferases
(GSTs) enzymes that are apparently involved in drug resistinitehas also been
reported that thiol alkylation is one of the steps involved in chalcones detoxification
action in yeasts'?

Chalcane functionality is fundamental for growth inhibition agai@stndida
species, but some conflicting results have also been obtained about the fungicidal
effects of hydroxylchalcones. The antifungal activity of chalcones largely depends on
their potentialto interact with sulfhydryl groups? Tsuchiya H.et al have reported
that the cyclization of chalcones to flavones or reduction to dihydrochalcones results
in the loss of their antifungal properti€s.

Chalcones devoid of phenolic groups, have alsenbesported to possess
either low or no activity’® Some natural hydroxythalcones have exhibited low
activity againstC. Albicans'"*'8On the other hand some platgrived chalcones
after hydroxylation in ring A are strong candidates as antifungatitaf and the
position of the hydroxyl group in the ring B is largely associated with its antifungal
activity.
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Lopezet al*®

examined the antifungal activity of chalconéd-67) against a
group of dermatophytic fungi. The presence of eleettomatng groups on ring B,
make them weak antifungal agent. Conversely, eleatitimdrawing groups in the
para position increase the activity. The presem o-finsatiiratbd carbonyl group

enhances the antifungal activity, but it is not sufficient alone.

64) R'R’=H R’=NO,
(65) R'=0CH 5 R°R°=H

(66) R'R’=H R °=CH,4
(67) R'=0CH 3 R°=H R ’=pr

The compound7 is the most active one, although it neither possesses any electron
withdrawing group, inthearap o s i t i o n o foesit haweganyGsibsétituennh or d
in ortho position.This compound showed antifungal activities agatistosporum
canis( M1 C = ™9 Mlicresgonum gypseurh 1 . 5 ) gTdchophyton
mentagrophyteé 3  ¢')gTmdhophyton rubrunf 3  &)opmiEpidermophydn
floccosum( 0 . 5 &%y ml

ElSohly et al*® isolated the prenylated chalcones (isobavachalé8hend
69 from the leaves oMaclura tinctoria were found active against the two fungal
pathogens Candida albicans(ICso of 3 and 15 mg i, respectively) and

Cryptococcus neoformarfCso = 7 mg mib).

OH @)
2

(68) R'=OH R = CH ,CH=C(CH 4),

(69) R'=OH R = CH ,CHOH)C(CH 3)=CH
(7O R'=H R’=0CH,

(71) R'R°=H
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Svetazet al*?*

reported that the compound® and71 exhibited very good
antifungal activities, which they extracted fratuccagnia punctatarheir MIC
values were found to be 6.25g fhand 3.1% g fhiespectively, again®®homopsis
longicollaHobbs CE117, whereas agai@sllectotrichum truncatun@E175 the MIC
= 6.2% ¢gml

The chalconer2 (crotmadine) has been reported to be extracted from the
leaves and stems d@rotalaria madurensis This compound displayed antifungal

property against. mentagrophytest a concentf?ati on 62. 5

(72) crotmadine

Okunadeet al. reported that the dihydrochalco6® was found to be a good
antifungal agent against two AlD@lated fungal pthhogensC. albicansand C.
neoformans® Compound61 displayed promising antifungal activity agairbt
mentagrophytea t 6 0 ‘¥ NgilesdDi H d¢ al**>showed that dihydrochalcoe
exhibited potent antifungal activity agairi®hizoctonia solanand Helminthosporium

teres and antibacterial activity againséanthomonas campestris

(60) R'R’=H R°=0CH,4

(61) R'=CH, R°=OH R °=H
62)R'=CHO R °=OH R °=H

18
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1.3.4 Anti-inflammatory Chalcones

The procedures adopted in the treatment of various inflammatory diseases
include inhibition of prostglandin & (PGE) and nitric oxide (NO) production.
Excessive amounts of NO cause tissue damage. Rheumatoid arthritis, an
inflammatory disorder, is caused due to excessive NO production by activated
macrophages. Therefore, it is necessary to produce @otdrgelective NO inhibitors
for potential therapeutic us.

A series of chalcones was screened for-mfitkmmatory effect by Herencia
et al'**'?” Chalcone 73 was found to be significantly as a superoxide anion
scavenger, with I§v al ue o f t aBo ibhibies Mhe inducible NO synthase
expression via a superoxidependent mechanism in stimulated mouse peritoneal
macrophages, and secluded the cells against oxidant stress.

I 128

Rojas et a reported the concentratigtependent inhibition of the NO

production of the chalcon&gland75withICsp= 0. 6 and 0.7 &M, r es|

A series of Trimethoxychalcones with diverse patterns of fluorination, was
prepared by Rojagt al'”® The chalcone76 showed inhibitory effect (76.3%
inhibition at 10 of NO as ovall ag df prostggtandeyrita t i o n
lipopolysaccharidestimulated RAW 264.7 macrophage cells. The inhibition depends

on amount of dose with no cytotoxicity.
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(76)

The chalcone derivativeg7-79 extracted from the fruits fo Mallotus
philippinensid$® and 42, 80-82 from hops H. lupulug,*** displayed inhibition in the
generation of NO, induced by lipopolysaccharide (LPS) and-dNF i n mur i ne
macrophageype cell line, RAW 264.7.

(77)R'=H R °=CH ,CHEC(CH 4)CH,CH,CH=C(CH 5), R°=CH;  (Mallotophilippens C)
(78) R'=OH R = CH ,CH=C(CH )CH,CH,CH=C(CH 5), R°=CH5 (Malotophilippens D)

(79)R'=OH R’=CH,CHEC(CH 5), R =CH ,CH,CH=C(CH 5),  (Mallotophiippens E)

(81) xanthohumol D (82) dihydroxanthohumol
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Madanet al’®r epor t e d -Hydnoaychaldorfe83 hag the ability to
control cell trafficking by the blockage in the expression of cell adhesion molecules.
lts inhibitory effect on both TNEJ  a n d-indliod® Sexpression of leukocyte

adhesion molecules was almost the same.

(.
||
O

OH

(83)

The potential of all the hydroxyl and alkoxychalcon84-92) to inhibit the
r el e a-glecuranitlaseband lysozyme has been repttt&tf from rat neutrphils
stimulated with formyMet-Leu-Phe/cytochalasin B (fMLP/CB). Among the
hydroxychalcones, compour@b is found to be the most active one in the inhibition
of r el egucauenidasé (I 1. 6 & M) andg= |1ly.s4o zgyWhe (1l «
fMLP/CB stimulatedrat neutophils.

The mode of action of dialkokxychalcone80{92) as antinflammatory
agents is not the inhibition of mast cells and neutophils degranulation. They actually
suppress NO formation from N9 cells. Compow@tdshowed the greatest ability to
inhibit NO formation from LPStimulated murine microglial cell lines (#g€= 0.7
e M) . C o A exhihitedl strong activity in doste pendent i-nhi bit
glucuronidase from peritoneal mast cells of rats stimulated with compo8axist
(10 &/ ml).

1.2
84) R'R’=H R °=OH (89) R'R°=OC 3H,
1.2
@5)R'=H R °R’=d (90) R'R°= OC 4H,
86)R'=0H R °R’=H (91) R'R?= OC ,Hs

(92) R'R°= OH
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OH

HO
1

(87) R'=H
(88) R'=0OCH 4

1.3.5 Antil eishmanialChalcones

Leishmaniasis is a group of diseases caused by various species of protozoan
parasites which belong to the genusishmania Over 12 million people of 88
countries are affected by it, with an annual increasedflllion cases. Accaling to
a careful investigation, a population of 350 million is under threat of infettfon.
Amphotericin Band pentamidine have been used for medication of the diS8ase.
During the past decade, chalcones emerged as a new class of antileishmanial
agents>*** Licochalcone A extracted from a Chinese plaBtycyrrhizaspp is one
of the most studied leishmanicidal chalcones, which inhibits the parasite enzyme
fumarate reductasé*'*®Chenet al'* studied that licochalcone A not only inhibited
thein vitro growth of the parasitels. major andL. donovanipromastigotes but also
killed the intracellular amastigotes of both. Tihevivo study was carried out in mice
and hamstersnfected withL. major and L. donovaniparasites respectively. The
results ekibited the inhibition in growth of these parasites, both in mice and
hamsters. The study supports the importance of licochalcone A and its analogues in

the development of new antileishmanial drugs.
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Licochalcone A Licochalcone C
(45) (46)

As far as licochalcon€ is concerned, its extent of growth inhibition of the
major parasite is the same as that of the licochalcafi& A

Chalcones93 and 94 displayed potent antileishmanial activity against both
extracellular and intracellularforms @& 153 and 118 &M, respec
oxygenated chalcone®5-98 and 1 were found to inhibit then vitro growth of L.
major promastigotes (1§=4.01 0 . 5 ¢ IMJonocaami@mastigotes (165 = 0.65
6.1 M) in hdernvadmaarophages (WMDM§°

(93)R'=H R’=OCH,CH=CH,  (9)R'R’=H
@) R'=H R’z 0C,Hq (O7)R'=H R’=OH
(95)R'=0H R =H (98)R'=H R"=OCH,CH=CH,

TorresSantos et al. screenedin vitro the dihydoxychalconed9 against
promastigotes and intracellular amastigotes .ohmazonensiand found Ely = 0.5
and 24 upg/mL respectively. The ultrastructural studies indit@é this chalcone
enlarges and disorganizes the mitochondria of promastigotes. The inhibitory effect on
intracellular amastigotes is a direct effect on parasites, without any disarrangement of

macrophage organelles, even at 80 pg/magf*’
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(99) (100)

The extracellular promastigotes bf donovaniand intracellular amastigotes
residing within murine macrophages were tested with chromeno chatb@be
(crotaramosmin). It was observed tH&10 was found potent, with 84% and 74%
inhibition against promastigotes and amastigotes respectively at 50 pg/mt*Hgse.
Hermosoet al'*® synthesized dihydrochalcond®1-103 and screened them
againstL. braziliensis, L. tropicaand L. infantum The activity as well as toxicity
increases by $stituting the methoxy groupat€£6 (ring A) with an a

(101) R'=H R'R’=0COCH,
(102) RR’=0CcOCH, K= OH
(103) RR°R’= 0COCH

Neilson et al®®?

reported the fact that the pharmacophore consists of two
aromatic rings, while the propanolhee chai
tendency of a chalcone to act as an antileishmanial agent depends upon the
substituents on both the rings as well as the ratio of their lipophilicity to
hydrophilicity. Also the substitutions on ring A did not play a major role towards
antileishmanialactivity, but replacing acetate groups with hydroxyl groups not only

enhances the activity but also reduces the cytotoxicity to murine macrophages.
1.3.6 Antiviral Chalcones

In the studies of inhibitory effects of chalcones against plant viruses and
humanrhinoviruses, the antiviral property of chalcones was discovered. The antiviral

activity specifically depends on the substitution pattéfn@nyilaghaet al*®****
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tested a few hydroxy and methoxy chalcones for activity against tomato ringspot
nepovirust ToRSV) infectivity. The chal conesd
ToRSV was analyzed in time course experiments. It was observed that the application
of chalcones before or after ToORSV infection, results in a loss of activities.

Compound¥1and104-107were found to be most effective antiviral agents.

1.2
(104) R'R*=H R ’=0CH , (106) R'R°= OH
(107)R'=H R ,=OCH,

(105) R'R*=0H R °=0CH,

| as a selective inhibitor of

XanthohumoW2 has been reported by Waaga
HIV-1 and it may represent a new therapeutic agennstghllV-1 infection. The
ECsp values of42 on HIV-1 p24 antigen inhibition and RT production were 1.28 and

0.50 €g/ml, respectively.

OCH 4

(42) xanthohumol
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Wu and coworkers® determined that chalcori®8 extracted from the genus
Desmosexhibied potent antHIV activitywithEGpo= 0. 022 ¢ g/ ml

(109) R'R*=0H R ’R’=H

110 R'‘R*=H R °=0cH,; R*=0H

(111) R*=H R °R*=0H R °=0CH,

The chalcond 09 (butein) was tested for inhibitory effect on HIVby Xu et

al.®® using fluorescence and HPLC assays. The results suggested that 1fi@ein

appliedab 0 e g/ ml caused mor e -ltpiotease. 50% i nhi bit

Licochalcones A45 and B110as well asl11 screened by Uchiunet al**’

were found to reduce the THAnduced HIV promoter, wh i
decrease in the Luc activity in pCMVLuc tisfected cells. These chalcones displayed

a negative effect on HIV transcription, possibly due to their binding with some
specific protein factors. Moreover, cardamohii? showed significant antilV-1 PR
activity (75.1% inhibition) with an Ig= 3 1 1.2%§% m

(112)
1.3.7 Antituberculo us Chalcones
A very frequently encountered disease caused by mycobacterium, is
Tuberculosis (TB). Although it is almost wiped out significantly from industrially

more developed countries, it ®ill a major health problem in most developing

countries. The infection rate of TB i n

with high mortality rateMycobacterium tuberculostsas developed resistance against

26
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conventional antfB drugs, and for thepast 40 years no new drug with different
mode of action has been developed. Therefore, newl Bntirugs are needed to be
developed, which have potential to reduce the therapy duration, treatment of multiple
drug resistant tuberculosis (MDRB) by single dosage regiment and of course
reduction in total expenditur&®

Two approaches can be adopted to develop new pharmacophore, which have
anti-TB activity: (i) synthesis of new compounds better than those of existing ones,
(i) Searching for those novel cqounds which have never been exposedto
tuberculosisstrains to address mutfirug resistant tuberculosi&

Shahar Yaet al synthesized a novel series of eleven chalcones, which were
tested for antimycobacterial activity agaivkttuberculosidH37ry using a BACTEC
460 radiometric system. Among the eleven chalcones, only six were found to be
active. The compoundsl4 and 118 exhibited largest efficacy andsplayed >90%
inhibition at MIC & 6.25 g/ ml 118116 he pr i
116and117di spl ayed a 90% inhibition with MIC

o)

113) R'R’R*=H R*:=C
114) R'R°R*=H R’=Nme,
115 R'R*=H R°R*=0Me
(116) R'R’R*=H R’=F
117) R°R°R*=H R '=a
(118) R°R°’=H R 'R*=qCl

The data suggest that dimethylaminophesiybstituted chalcones are good
antitubercular agent§?

1.3.8 Antitrichomonal Chalcones
Trichomonas gallinaea flagellated protozoan, parasitizes upper digestive tract
and different organs of various birds and urogenital duct in humans. The domestic

pigeon and some dove species like whiieg doves are primary hosts of this
parasite.
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Metronidazole was proven to be effective againsgallinae[Bussieras et al.
19611°% and therefore, used in the treatment of human urogenital trichomonosis since
its discovery [Krieger et al. 19858§ Despite of their extensive use worldwide, cases
of clinical resistance to nitroimidazoles are very rare in man. Oyedam'®
synthesized a series of ten chalcones and examined them for antitrichomonal
activities. Fiveof the prepared chalcon&49-123were found active at concentrations
0100 &g/ ml 1191Clhshowed actiétg (MLC = 100+0, 0.78+0 and 50+0
eg/ ml) due t o -hydrexyl groue whech wauld forin fl&anes or

isoflavones via intramolecular cyclization. Compoub#&? displayed same MLC

value as that 0f21i.e.50 N0 e g/ ml . Th e 128wabk fpuhdtobeyhe h al c o
2"mo s t active compound ( MLC #20®hich @80 &g/ |
proven to be the most active one, with

standard drug metronidazole.

I
5

R
m
r" l R© R l R
119 R'R°R°=H R%=0H R *=ome
1200 RR°=H R’z=0H R 'R’=oMe
21 R'R°R’=H R%=0H R ‘=c

122 R°R’>H R'R'R’=oMe

123) R'R°R’=H R *R°=0OH

1.4 Applications in Synthetic Organic Chemistry

Chalcones are very reactive organic compounds and most of their reactions are
d ue tunsatWatel carbonyl moiety. They undergo oxidafiéh? reduction*’*
174 Michael addition, Suztilcross coupling reactions etc. They serve as precursors for
the synthesis of various heterocyclic compounds like pyrimidiihemidazoled”’, 2-
pyrazoline$’ isoxazole¥® flavonoids'® A few examplesof various reactions of

chalconesre giverunde the following schemes
1.4.1 Oxidation of Chalconeg®*™

Chalcones can easily and smoothly be oxidized to their corresponding

flavones by employing selenium dioxitf§¢®
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OMe
OMe
I
T =
—_—
Cl || Cl
O

Scheme 1(i). Oxidation of chalcones to flavas using Se®@

Another very convenient and efficient method of oxidation of chalcones to prepare

symmetrical® and unsymmetricil® benzils, is with thallic nitrate (TN).

1
AN
X = TN
R1 : : R2 -~ Rl
= AN in aq acid/glyme

Scheme 1(ii) Oxidation of chalcones to benzyls usg thallic nitrate (TN)

The yield of this reaction is 4B0%. However, the reaction fails due to the presence
of electronwithdrawing groups.
1.4.2 Reduction of Chalcone§*'"

Selective reduction of double bond in chalcone takes place upon readting wi
sodium borohydride in pyridin€:

Reduction of chalcones by lithium amalgdfproduces a small quantity of its
corresponding alcohol. Sodium metal reduces chalcone to corresponding
benzylacetophenorté® Another reducing agent is zinc metal in etblaacetic acid

system, which reduces butein to corresponding flat/an.
OH OH

OH OH
HO OH O HO O O
| Zn
— >
CH,COOH
H OH

|
O

(Butein) 4,7,3'4'-Tetrahydroxyflavan

Scheme2Reducti on of bTettakydroxyfla vanuding Zn irBGH;COOH
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1.4.3 Conversion of Chalcones to 1/®iketones™

Ceylan and Gezegarported the synthesis of a series of eightdlkgtones
through Michaetype addition reaction. Different chalcones (1mol) were treated with
cyclohexanone (2mol) in the presence of KOH (6% mol) under sefkesnt
conditions by employing phase transfatatyst (benzyltriethylammonium chloride;
6% mol). The mixture was stirred at r. t. and gave good yields 83%

N
(|) (0] ﬁ \O
7N = 6%KOH, 6%PTC (7 "
X—i— + > X—
= rt,3-4h 7
)

(1a-h) (3a-h)

3a) X =H; b) X=0-Cl; ¢) X=m-Cl; d) X = p-Cl

e) X = 0-Br; f) X = 0-OMe; g) X = m-OMe; h) X = p-OMe

Scheme 3Synthesis of 1,8Diketones by addition of cyclohexanone to chalcones

It was observed that theeyd was affected by the position of substituents. Low
yields were obtained io-substituted products, due to steric hindrance.
1.4.4 Conversion of Chalcones to Ferrocenyl Chalcon&$

Songet al. synthesized two new organometallic derivatives of chakdrye
Suzuki crosgoupling reaction. Acetyl ferrocene was treated first with 3
Bromobenzaldehyde to give chalcorig¢ which upon refluxing in inert atmosphere
with aryl boronic acid in the presence of Pd(0) in aqueou££@®asoln. gave the

corresponding -diaryl-1-ferrocenyt2-propenel-ones Ra-b).
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e (0]
0 | Br ” = Br
T "
Fe CH,
(1)

Pd(O)l ArB(OH) ,

Fc =ferrocenyl

o s
Seglve C

(2a-b)

Scheme 4Synthesis of 2biaryl-1-ferrocenyl-2-propene-1-ones
1.4.5 Conversion of Chalcones to Imidazoles and Pyrimidiné¥§

Vargaet al reported the conversion of chalconatitwo major classes of
organic compounds, i.e. imidazoles and pyrimidines. The reagent used for cyclization
was guanidine in the presence of 50% KOH and 30% hydrogen peroxide. The type of
product depends on the order of addition gD If H,O,is addedat initial stage then

imidazole would be the final product.

o) NH Ary ||
| ‘ EtOH, 50% ag. KOH, ~ Ar,

Arl/\/\Ar2 + PN T /
HoN NH, 30%aq.HO, 80 AC N
H

Imidazoles

ISt

Scheme 5 (i)Conversion of chalcones to imidazoles using.R,in | step

But if H,O, is added to the reaction mixture after 1h refluxing, in small

portions and wer a period of 1h, then the final product is pyrimidine.

Arq

Ar
0 NH 1) EtOH, 50% KOH, X2
I , ‘ rfix., 1-3h |
AI‘l/\/\Ar + N > N =N
HoN NH, 2) 30% ag. 5o,
NH,
Pyrimidines

Scheme 5 (i) Conversion of chalcones to pyrimidines using kD,in Il " step
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1.4.6 Conversion of Chalcones to Pyrazolines’™

Lévai reported the synthesis of chiated 3,5diaryl-2-pyrazolines
derivatives from chlorochalcones. He treated different chalcones with hydrazine
hydrate or phenyl hydrazine in acetic acid, and the reaction mixture was refluxed for

3h. The crude product was obtained by filtration andystallized from methanol.

X Xy, XNHNH,
o [ S -
= = MeCOOH

X=H, C gHs

The groups Rand R may be H, Cl, diCl, Me or OMe.

Scheme 6. Conversion of chalcones teP¥razolines using hydrazine or phenylhydrazine

1.4.7 Conversion of Chalcones to Isoxazol&$
Kidwai M. et al (2009 reported the synthesis of six isoxazole derivatives via
Michael addition of hydroxylamine hydrochloride over chalcones under microwave

irradiations using KCOsz as solid support.

X

0
\4
XX X ” = Anhydrous KCO, x \ //
| | + NH,OH -~ Y N /
// \\ Et OH, MW 1 ACY\
X Y N—O

(a-f)

X

H
p-CHZ;0
m-NO,
p-Me,N

H
p-CH,0

S
T TP rx xxIT <

- 0 2 0
QO Q0

Scheme 7 Synthesis of isoxazolander MW irradiations
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The above reactions were highly regioselective irrespective of the nature of the groups
attached to the two rings in the chalcones.
1.4.8 Conversion of Chalcones to Flavanoné&¥

Sagrera and Seoane prepared flavanones by MW in@diatder solvenfree
conditions. For this purpose, they used common household microwave oven and
examined various mineral supports and catalysts. Irradiating with 30% TFA over

silica gel, chalcones produced flavanones in high yields.

30% TFA / silica gel

microwave, 9min
69 - 80%

Scheme8. Synthesis of flavonones from -dwydroxychalcones under MW irradiations

1.4.9 Conversion of Chalcones to(z)-1-(5-aryl-3-pyridin -2-yl-4,5
dihydro-pyrazol-1-yl)-2-imidazol-1-yl-ethanoné®!

Mamolo et al. prepared(x)-1-(5-aryl-3-pyridin-2-yl-4,5-dihydro-pyrazot1-
yl)-2-imidazot1-yl-ethanone derivatives according to the following scheme.
Chalcones]) first treated with hydrazine hydrate to give correspondingb{aiyl-3-
(pyridin-2-yl)-4,5-dihydro-1H-pyrazoles 2). Upon stirring thesgyrazoles 2) with
equimolar bromoacetyl chloride and triethylamine in benzene at r. t. for 4 h and
finally concentrating the mixture under reduced pressure the correspondi@g (z)
bromo1-(5-aryl-3-pyridin-2-yl-4,5-dihydro-pyrazot1-yl)-ethanone derivates Q)
were obtained. Ultimately 3] were refluxed with imidazole (in 1:2 mole ratio) for 2
h, in acetonitrile. After long work up (#)-(5-aryl-3-pyridin-2-yl-4,5dihydro-

pyrazotl-yl)-2-imidazot1-yl-ethanone derivativeg) were obtained in pure form.
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|
X AN X Nz
R— + | R—] |
s A —— e, || X
H (1)
(@)
~ N Vs
NH,NH,.H,0 R X | X | Br c
/
—N
H (2)
N
3
] ) Y e I
X X " . X e
/ /
N—N N—N
o:<\ 3) o:& (4)
Br N/\N
\—/

Scheme 9.Conversion of dalcones to(+)-1-(5-aryl-3-pyridin -2-yl-4,5-dihydro-

pyrazol-1-yl)-2-imidazol-1-yl-ethanone

and finally tested for theiin vitro antifungal activity. The compounds exhibited
moderate antifungal deity against strains of Candida parapsilosis, C.

pseudotropicali@ndC. glabrata

1.4.10Conversion of Chalcones to5-amino-1,3,4thiadiazole-2-thiol

imines and imino-thiobenzyl*®

Yusuf et al synthesized a series ofabninc1,3,4thiadiazole2-thiol imines
and iminethiobenzyl derivatives by treating different chalcones wintno1,3,4
thiadiazole2-thiols under reflux in absolute ethanol foi85h. The reaction mixture
was concentrated in vacuum, and the crude product was recrystallized froamoheth
The starting material -Bminc1,3,4thiadiazole2-thiol was prepared by refluxing

thiosemicarbazide with carbon disulphide.
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HN—NH, N—N
A o N
HNT s S=—S —> N . SH

(1)

R’ =H, OMe, (Me)N, Cl, OH
R®=H, Cl

(3i) (3ii)

Scheme 10.Synthesis of 5-amino-1,3,4thiadiazole-2-thiol imines and imino-

thiobenzyl derivatives

1.4.11 Conversion of Chalcones 13,4,6trisubstituted pyrimidines %
Agarwal et al reported the synthesis &f4,6trisubstituted pyrimidines3j.
For this purpose chalcone$), prepared by the reaction ofatetylpyridine with
different aldehydeswere treated with morpholingcarboxamidine hydrochloride
(2), which in turn was prepared by refluxing morpholine witm&thylisothiourea
sulfate in water. The chalconed) (cyclized with morpholinel-carboxamidine
hydrochloride 2) in the presence obdium isopropoxide (which appeared by adding
sodium metal in isopropanoh situ) to yield first dihydropyrimidine A) which

further oxidizes to give a series 2#,6trisubstituted pyrimidines3).
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e) (o) /—\ NH
Q_{ + R-CHO —— + O N—</ - Ha
CH, — j— NH,
(1) R

(2

/NH
SMe4< .H,SO,
NH
)

O — 0 | C

3) i (A) a

Scheme 11. Conversion afhalcones to2,4,6trisubstituted pyrimidines

1.4.12 Reaction of Chalcones with Diethyl Malonat&
Zhanget al proposed the use of,&O; as an efficient catalyst in Michael
addition reactions of chalcones and azachalcones with equimolar amount gf dieth

malonate under highpeed vibration milling (HSVM) conditions.

Et0,C_ CO,Et

I i

AN
| o~ | o~ K,CO, (10% equiv.) X X
R ) + CH,(COOR) , = Rl |

— / HSVM _ X P

(1a-0) (2) (3a-0)

X=CH,N

R=H, 4-Me, 4-OMe, 4-NO ,, 3-NO 5, 4-CN, 4-C, 3,4-C, 3,4-(OCH ,0)-
Scheme 12. Michael additionof diethyl malonate catalyzed by O3 under
HSVM conditions

Amazing results were obtained in terms of yields. Except compand3
and3m all the other compounds were obtained irR9986 yield. The yields of3c, 3i
and3m were 91%, 76% and 92% respectively.
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1.4.13 Reactions of Chalcones with Thiosemicarbazitie

Ozdemir et al synthesized pyrazoline derivatives of chalconeigh w
thiosemicarbazide. It was done by heating each chalcone with thiosemicarbazide (in
slight excess) in the presence of NaOH (double) in ethanol. The crude p@)duas(
obtained by pouring the reaction mixture in ice cold water, and then filtratiaasit

crystallized from proper solvent.

S\I/NHZ

NH

o 0 o O N—N
| I o !

| : —NH
\/ +Ar/\Hﬁ>@O//\/AArL\/ Ar

@

Ar = CgHs-, 2-furyl-

Schemel3. Reactions of chalcones wittiosemicarbazide

1.4.14 Conversion of Chalcones to Band Triphenylquinoline *®

Qi et al reported a seven step procedure for the synthesi?, %
triphenylquinoline §). In the second last (6th) step &liphenylquinoline T) was
obtained by heating a mixture containingtenphenylamine (3.7 mmol), nitrobenzene
(2.78 ml), FeS® (11 mmol), glycerol (60 mmol), conc.,HO, (3 ml) and glacial
acetc acid (3.33 ml) at 145 °C for 4 h. After work up 33% vyield of-5,7
diphenylquinoline T) was obtained. Finally, 5@iphenylquinoline T) was added to a
solution of phenyl lithium in THF and the mixture was refluxed for 4 h.. The-2,5,7
triphenylquinoling8) was obtained (34.8%) after work up.
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o
‘ COOEt
o}
e ‘

2)

‘/‘\‘ H,NOH.HCI AcCl/Ac,0 ‘/‘\‘
Glycerol O ~ PhL|
Pth O

@
Scheme 14. Synthesis of 5gdiphenylquinoline and 2,5,7—tr|phenquumoline from

chalcones
1.4.15 Conversion of Chalcones to Chromones & Chromanon&s
Prakashet al reported the synésis of 2,3dimethoxy3-hydroxy-2-(1-phenyt
3-aryl-4-pyrazolyl)chromanones5) by the oxidation of Jwydroxy-2-(1-phenyt3-
aryl-4-pyrazolyl)chromones4) using IDB (iodobenzene diacetate) in MeOH, which
in turn were prepared by the cyclization of pyrazolgerivatives of 2
hydroxychalcone3) with H,O,i n K OHb Me OH.

i T
OH
NNy KOH-MeOH OH N
+ \ [ T | N

CHs THF Y

| H Ar X
O \ ” Ar

o)
1) () (3)

) (4)

Ar = a, CgHg; b, 4-MeC gH,; ¢, 4-OMeC gHy; d, 4-CIC gH,; e, 4-BrCgHy; f, 4-FC gHy; g, 4-NO ,CgHy

Scheme 15. Conversion athalcones tochromones & chromanones using IBD
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1.4.16Conversion of Chalcones tob-aryl-1-isonicotinoyl-3-(pyridin -

2-yl)-4,5-dihydro-1H-pyrazole Derivatives®®

Mamoloet al prepaed a series db-aryl-1-isonicotinoyt3-(pyridin-2-yl)-4,5
dihydro-1H-pyrazole derivatives according to the scheme given below. Chalchnes (
first treated with hydrazine hydrate to give corresponduagyb3-(pyridin-2-yl)-4,5
dihydro-1H-pyrazoles 2). Solution of @) in ethanol was mixed with isonicotinoyl
bromoacetyl chloride (in DCM) at r. t. To this solution triethylamine was added
dropwise and allowed to stir for another 3 h. The final prodsictvés obtained by
filtration and recrystallized from leanol.

N o

R+ I N R =
N C + | N R N | NH,NH,.H,0

! _— i, NN

(1) °
= N = N
R_\ | AN | N/ \ ° R_\ | N
—/ N\ )
A - Nk
H
(2) Q (3)
| =

Scheme 16. Synthesis db-aryl-1-isonicotinoyl-3-(pyridin -2-yl)-4,5-dihydro-1H-

pyrazole derivatives of chalcones

1.4.17Conversion of Chalcones to Pyrazolines by Ultrasound

Irradiation *#°

Li et al introduced an iproved and efficient method for the ring pyrazoline
ring insertion reaction on chalcone moiety. Owing to the extensive use of ultrasound
in synthetic organic chemistry, they employed this technique to synthesize
pyrazolines. A series of 1,3tHaryl-2-pyrazolines was prepared by treating different
chalcones with phenylhydrazine hydrochloride in high yields ed@&%. The reaction
was carried out at 286 °C for 1.52 h in CHBCOONaCH3;COOH aqueous soln. The

ultrasound frequency was adjusted at 25 kHz introases.
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Ary
N=—
Arl\/\/Arz NH-NH,.HCl I\Il
I " CH,COONa-CHCOOH
o H,0O/ U.S. Ar,
(1) (2) (3
Ar 4 Ar,
a. CgHs 4-CH;0CH,4
b. CiHs 4-CH;CgH,
c. CgHs CsHs
d. CeHs 4-CICgH,4
e. CgHs 3'C|C5H4
f. CgHs 2-CICgH,
g . C6H5 3-BI‘C6H4
h. CgHs 4-O,NCgH4
i. 4-CIC¢H, CeHs
jo 3-O,NCeH4 CsHs

Scheme 17. Synthesis of 1,3tBaryl -2-pyrazolines under ultrasonic irradiations

1.4.18 Reaction of Chalcones with Pyridin@-carboxamidrazone°
Mamolo et al reported the synthesis of three series of[N[3-aryl-1-
(pyridine-2-, 3-, or 4yl)-3-oxo]propyl}-2-pyridinecarboxamidrazones2gt) by
stirring a mixture of different chalconesl&t) at r. t. in ethanol with 2
pyridinecarboxamidrazone, which in turn wasegared by direct reaction of

hydrazine with Zcyanopyridine.

1
0 0 R Het” X N
. + >\_® et/\/K[;_R
/<H _

(1a-t)

R NH
N CN —N NH—NH,

/N ‘ \NH
2a-t
. (2a-t)

Het = 2pyridyl, 3-pyridyl, 4-pyridyl
R =H, 3Cl, 4Cl, 3,4Cl,, 3Me, 4Me, 4Ph

Scheme 18. Synthesis ofypidine -2-carboxamidrazone from chalcones
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1.4.19 Readbn of Chalcones with 4,5,6Triaminopyrimidine ***

Insuastyet al synthesized a series ofa#ninc6-aryl-8-(1,3-benzodioxol5-
yl)-8,9-dihydro-7H-pyrimido[4,5b][1,4]diazepines 4af) and 4amino8-aryl-6-(1,3
benzodioxols-yl)-8,9-dihydro-7H-pyrimido[4,5b][1,4]diazepines §a-f) by treatment
under microwave irradiation of equimolar quantity of 4;&i@minopyrimidin1 with
two series of chalconéa-f and3a-f. DMF was used as a catalyst. Microwaves were

irradiated for 25 min at a power range of 1{3DOW.

oo B
L

R o

o
NH; NH, Q
8 @
N §
N N
I, e,
(4a-f) ) (5a-f) R
R =4a,NO,; b, Cl; c, Br; d, H; e, Me; f, OMe

Scheme 19. Synthesis of novel derivatives of &jthydro-7H-pyrimido[4,5-
b][1,4]diazepines

1.4.20 Synthesis of Coumarinyl Derivatives of Chalcon¥$

Trivedi et al reported an improvednd rapid synthesis of coumarinyl
derivatives of chalcones. For this purpose, malonic acid was treated with substituted
phenols in the presence of Zp@hd POJ], to yield substituted coumarins, which
were then acetylated using PQGInd glacial acetic adi Finally the prepared
acetylcoumarins were treated with different aromatic aldehydes to give the title
compounds. Chalcone synthesis was different in the way that ;CGk3l used as
solvent unlike conventional solvents MeOH and EtOH and a mild organie bas

piperidine was used instead of NaOH or KOH.
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R oH COOH  Anhydrous ZnCJ R

¢ < -

R? COOH POCL, 70 AG@
R™ (1) R OH (2)

glacial acetic aci(i POC|,

R ' OH
(4a-i) and (5a-i) (3
R = H, 4H, 40Me, 30CsHs, 2-NO,, 3NO,, 4-N(Me),, 3OMe and 40H, 3,4di OMe
4 ai , R'= Me, R=H, R*= H, R'= CH(Me),
5ai, R'=H, R=Cl, R’= Me,R*= H

Scheme 20Synthesis ofcoumarinyl derivatives of chalcones

1.5 Methods of Chalcone Synthesis

A variety of methods are available for the synthesis of chalcones. A few are
being discussed here, which are most efficient, convenient and give ikighiry
shorter reaction time.

1.5.1 Conventi onShmidvReactod®™ bCl ai sen

ClaisenSchmidt condensation is a conventional and convenient method for
the synthesis of chalcones. In this reaction equimolar quantities of substituted
aromatic aldehyels are condensed with substituted aromatic ketones in aqueous
alcoholic alkali. The reaction is usually carried out in the temperature range of 20
50°C, and the reaction time is-18 hours. Some other condensing agents are also
employed e.g. alkali metalkoxide, magnesiuntert-butoxide, hydrogen chloride,
anhydrous aluminium chloride, boron trifluoride, phosphorus oxychloride, boric
anhydride, amino acids, borax and organometallic compounds (e.g. @diityl
ether)

1.5.2 Microwave Assisted Synthesis €halcones®

Reddyet al reported the synthesis of chalcones by microwave irradiations
using domestic household oven (600 W) in high yields and very short reaction time as
compared to that needed under thermal conditions. In this reaction catalytiotazho

ZnCl. The results are given in tale
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CHO (‘3‘

(6]
| _
Ph /\CH3 + —>an|2 Fh /\/\O\
MW
R

1) R @ (3a-e)

R:a=H; b=CIl; c=OMe; d=Me; e=NO,

Scheme 21. Synthesis of chalcones under M\Wadiations

Table 3. Experimental resultsof MW irradiation synthesis of chalcones

3| R Time (min) | Yield (%)
al/H 5 85
b|Cl 3 82
c | OCHs 3 90
d| CHs 4 87
e | NO, 5 85

1.5.3 Ultrasound Irradiation Synthesis of Chalcones®

Li et al reported the synthesis of chalcones under ultrasound irradiation, using
catalyst pulverized KOH or KfAI,Os. The results showed that the yield obtained i
case KOH was 587% while those irKF-Al,O3; was found to be 898%.

0 0 o
I I KFAl,O, or KOH H

-~ ScH, T oA H Us . s O Dar
(1) (2) (3a-k)

Ar: a= CGHS; b=4-MeOC 6H4; c= 3,4'(00" 20)C6H3; d=3-0 2NC6H4; e= 4-CIC 6H4
f=3-CIC 6H4; 9:4'|V|ec GH4; h= 2,4'C| 2C6H3; i=4-0 2NC6H4; j: 4-Me 2NC6H4; k= CGH5C|_|:CH

Scheme 22. Synthesis of chalcones under ultrasonic irradiations

Moreover, this procedure needs less reaction time along with easieupofihe

reaction temperatures were between4%°C

1.5.4 Synthesis of Chalcones Using a Solid Base Catalyst

Kantam and coworkers introduced a new catalystAVl@'Bu hydrotalcite

(HT-O'Bu), for the synthesis of chalcones. This new catalyst was designated as a solid
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base. The advantage of this catalyst over others is that it gives higher yields and

proceeds with faster rateBhe results are given in table
o)

O O
)|\ /|k HT-O'Bu catalyst ||
At H T Al AT A

Toluene, reflux

1) (2) (3a-1)
Scheme 3. Synthesis of chalcones HD'Bu catalyst

Table 4. Experimental resuts of synthesis of chalcones using HD'Bu catalyst

3 Ar? Ar? Time (h) | Yield (%)
a | CeHs CeHs 3.5 90
b | CsHs C4HsN 8.0 77
c | CgHs CsHs 50 88
d C6H5 4-MEC6H4 2.0 85
e | CgHs 4-OMeGsHq 2.0 91
f | 4-OmeCgH,4 | CeHs 1.5 92
g C4H30 C6H5 1.0 92
h | 4-CICgH,4 CsHs 5.0 90
i | CeHs 4-CICeH4 2.0 87
j | 3-OmeGH, | CgHs 1.5 91
k 3-BFC6H4 C6H5 2.0 93
| 4-Op|"C6H4 CeHs 2.0 91

Other advantages of this procedure are; firstly there is no-igidel by
product has been observed, and secondly the catalyst can be recyclechdrom t
reaction mixture by an easy procedure and can be reused at least three times.

1.5.5 Synthesis of Chalcones Using PTE€

Basaif et al. proposed a stereoselective synthesis of chalcones in water as
environmental friendly solvent. Excellent yields werdaiied in the presence of a
phase transfer catalyst (PTC) cetyltrimethylammonium bromide (CTAB). Three
different series of chalcones were synthesized by employing three hetarylketones: 2
Acetylpyrrole, 2Acetylthiophene and -Acetylpyridine and a variety foaromatic

aldehydes. The yields were-8%%.

0 0 0
J|\ || NaOH (2%), r. t. )k/\
+ > P
ArT CH, H Al CTAB Al AP
(la-c) (2) (3a-h)
(4a-h)

Arl: a= 2-Acetylpyrrol; b= 2-Acetylthiophene; c=2-Acetylpyridine  (5a-e)

Scheme 24. Synthesis ohalconesusing PTC
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This method offers many significant advantages over the conventional
methods:

)] Faster rates

i) Higher yields

iii) No side reactions

iv) Stereeselectivity of product

V) Safe, neat and simple methodology

Vi) Cheap and environmental friendly solvent

vii)  Easier workup and lower reaction temperature

viii)  Alkoxides substituted aq. Alkali metal hydroxides

1.6 Aim of the Project

In the last two decades, chalcones have appeared as an effective class of biologically
active compounds. Research work is extensively being done throughout the world, in
order to search for the new biologically active chalcones. The aim of this project is to
synthesize novel biologically active heterocyclic chalcones, which might prove to be
more active and cheaper therapeutic agents than those of conventionalteregsire

studies have strongly revealed the fact that chalcone derivatiagsal or syntétic)
possess a broad spectrum of biological activities includingireftgimmatory*®

199 PO antituberculosi§®? analgesi¢®

207
SO

antifunga antioxidant®  antimalaria

204

antitumor?® anticancef® antiviral?*® ant-rAIDS*” and antileishmanial agerf®.

Structures of two chalcone drugs sofald8hand sophoradfi® are given in the

foolowing Figure4.

Sofalconganttulcen Sophoradina chinese herbal medicine)

Figure 4. Structures of chalcone based drugs
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Quinolines and their derivatives, which represent a major class of
heterocycleg! are widely found in natural produétsand drug&®%* They exhibit
significant role in medicinal chemistry. Several quinoline denvesti have been
reported to exhibit bactericiddf antimalariaf*’ antiallergeni¢®® and anti-
inflammatory*® properties. Some of the famous antimalarial drugs, containing
quinoline ring system; available in the market are plasmogdtiineimaquine and
chloroquine® Many quinoline derivatives are found to possess anticancer and
antitumor activitie$” A common anticancer dru@>SF930) is based on quinolyl
thienyl system(Figure5).>* Among the quinolines,-2hloro-3-formylquinolines find
an importah placein synthetic organic chemistry, as these are key intermediates for
f u r t-déneetatiol of a wide variety of ring systems and for the inter conversions of
many functional group&”* Quinolinebased chalcones have been reported to possess

antimalarial actiity.??®

/ 3 NH F. F
=
C(p\\ I
HN)\NNK NH©

~
X X
_ Z
Cl N N
Chloroquine(Antimalarial) OSI930(Anticancer)

Figure 5. Structures of quinoline based drugs

In the presentvork, varioussubstitued 2chloro-3-formylquinolinenucleiand
chalcone functionality have been incorporated in a single moletalie, Ra-k, 3as

and4a-s).

Similarly piperidine nucleus is frequently recognized in the structure of
numerous naturally occuring alkaloid€® pharmaceutical, agrochemicals and
synthetic intermediate with interesting biological, physical gidrmacological
propertieslike neuroleptic,antihypertensive, antiinflammatory, antitumor, adtv
and anticonvulsant activiti€d’ A very large number oftompounds have been
prepared for testing as local anestheties, the structure of whichpateened after
cocaine and contained the piperidine nucf@usOther reported biological and
|’229 |?30

enzyme inhibition activitiesf piperidine derivativeareantibacteral,” antifunga
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antimalarial®! antioxidant® antiestrogeni¢®® antidepressarft* anticancer*® and
cytotoxic activities>® In view of the biological propertiesa series of piperidyl
chalcones 9al) is also preparediwo very common drugusedin the treatment of

azheimer'sdiseas&” andschizophrenia® aregiven in theFigure 6.

Q00 G0

Ampalex(alzheimer) CX-546 (schizophrenin
Figure 6. Structures of two piperidine-based drugs

Thi ophene and its derivatives ynd appl
a wide range of drug typé® They are of current interest due to their wide spectrum
of pharmacological propertieSome of the common biological activities shown by
thiophene derivatives include antibacteriaf’®*'  antifungal®*®***  antk
inflammatory®*? anticance? and antitumof* activities. The structures of some
thiophenebaseddrugs used as antiasthmafiqketotifen), antifungaf® (tioconazole)

and norsteroidalanti-inflammatory®’ drug(tenoxicam)are given in figure.

o}
S
N
w &\
N SN OH O
cl |/ !
N XY S
z o | p
N / N
\ s HeC™ SC
CHs cl cl o’ o
Ketotifen (Antiasthmatic) TioconazolgAntifungal) Tenoxicam(NSAID)

Figure 7. Structures of some thiophene based drugs

Looking at such a significant role of thiophene derivatives in the field of
pharmaceutical chemistrywe used a variety of substituted a¢tybphenesto be
condensed with various heteroaromatic aldehydes to form librakribeterocyclic

chalcones
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On the other hand Pszoline derivathave been reported to possess a

widespread range of biological activities like antibactéffal,antifungal®®

antidepressarft’ antitumor®™! antimicrobial®>?

antrinflammatory?® mollusckidal
activity,” antiamoebi¢® anticonvulsarft® activities. One of the most famous
pyrazolebased drugs used as a rgtaroidal antinfammatory drug (NSAID) is
celecoxil5® anda poisoning treatment dru@e. antidote)s fomepizolé® (Figure8).
Considerable attention has been focused on the pyrazoline family in the last two
decades. Among various pyrazoline derivativgyPazolines seem to be the most

frequently studied pyrazoline type compoufds.

NH,
o=
o}
H
N
N
;A\ N
NN \
F
F~ OF H3C
celecoxib (NSAID) fomepizole(antidote)

Figure 8. Structures of some thiophene based drugs

This precedent for broad bioactivity profiles foredle different heterocyclic
pharmacophores led us to perceive that fusionguaholyl and piperidyl chalcones
with pyrazole nucleimay result in new bioactive molecules which might exhibit
enhanced biological activitiesor this pupose, the prepared chahes wereefluxed
with hydrazine hydrate in ethanol to yidide series ohew 2-pyrazolinederivatives
of chalconeg(5a-k, 6a-k, 7ak, 8ak and 10al) based on quinolylpiperidyl and
thienyl ring systemdn the endall the compounds were tested fbeir antimicrobial,
antileishmanialnti-HIV -1 and cytotoxi@activities.

A short account of research work is being presented here in the field of

synthetic organic chemistry.
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1.7 Plan of Work and Experimental Schemes

The synthesis of biologically activapvel heterocyclic chalcones consists of

the following phases:

)

1D
)

IV)

V)

Vi)

Thorough literature survey, in order to design various experimental
schemes.

Purchase of the chemicals according to the proposed schemes.
Synthesis of the heteroaromatic precursagbstitued 2chloro-3-
formylquinolines i.e.1, 2, 3 and 4 (schemel, Figure 4) and 4-
piperidin1-ylbenzaldehyde i.€ (schemelll , Figure6).

Condensation of the prepared precursors with various aromatic and
heteroaromatic ketones in the presence of a base td giew
chalcones, as given in tsehemel andschemelll .

Pyrazoline ring insertion on the chalcemeiety using hydrazine
hydrate in ethanol, as given sthemell (Figure5) and schemelV
(Figure7).

Screening of all the prepared compounds (chalconet taeir

pyrazoline derivatives) for various biological activities.
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1.7.1 Schemé |

3 AcOH 3
R ——» R
0-H;PQ,
2
R’ NH, R
R R'
1 2_3
DR :CH3 R R=H
2 1
2R :CH3 R R=H
3 1_2
(3)R'=CH; R R=H
3 1_2
(9 R=0CH; R R=H
R3 || O RS ||
o H /||\ NaOH/EtOH NN A
_—
2 Z + Hsc Ar r. t. 2 —
R N Cl R N Cl
Rl Rl
1 2_3
(la-k) R :CH3 R R=H
2 1.3
(2a-k) R :CH3 R R=H
3 1_2
(3a-s)R'=CH; R R=H
3 1_2
(4a-s)R™=0CH; R R°=H
Ketones Ar Ketones Ar
a Thien-3-yl k 5-I-thien-2-yl
b 3-Me-thien-2-yl | 1H-pyrrol-2-yl
c 4-Me-thien-2-yl m 5-Me-furan-2yl
d 5-Me-thien-2-yl n 2,5-diMe-furan-3-yl
e 2,5-diMe-thien-3-yl o Benzofuran-2-yl
f 3-Cl-thien-2-yl p 2,3-diH-1,4-benzodioxin-6-yl
g 5-Cl-thien-2-yl q 1-Naphthyl
h 2,5-diCl-thien-3-yl r 2-Naphthyl
i 3-Br-thien-2-yl S 9-Anthryl
j 5-Br-thien-2-yl

Figure 9. Synthesis of quinolinyl chalcones
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1.7.2Schemebl |

HN——N

Ar NH,NH,.H,0

Emm——
EtOH
1 3
(1a-k) R2= CH; R RS:H (5a-k)
(2a-k) R3= CH; R R :H (6a-k)
(3a-k) R3= CH; R Fi =2H (7a-k)
(4a-k)R =OCH; R R =H (8a-k)
Ketones Ar Ketones Ar
a Thien-3-yl g 5-Cl-thien-2-yl
b 3-Me-thien-2-yl h 2,5-diCl-thien-3-yl
c 4-Me-thien-2-yl i 3-Br-thien-2-yl
d 5-Me-thien-2-yl j 5-Br-thien-2-yl
e 2,5-diMe-thien-3-yl k 5-I-thien-2-yl
f 3-Cl-thien-2-yl

Figure 10. Synthesis of 2pyrazoline derivatives of chalcones

1.7.3Schemebl | |

: :NH 4 F :: :: //O K, CO CTAB ; : ‘_©_\
y D MF , 100

(9

I

NaOH/EWOH OH/EtOH

/©/\\ /J\ a /@/\A Ar
O

9) (9a-1)
Ketones Ar Ketones Ar

a Thien-2-yl g 3-Cl-thien-2-yl

b Thien-3-yl h 5-Cl-thien-2-yl

c 3-Me-thien-2-yl i 2,5-diCl-thien-3-yl
d 4-Me-thien-2-yl j 3-Br-thien-2-yl
e 5-Me-thien-2-yl k 5-Br-thien-2-yl

f 2,5-diMe-thien-3-yl I 5-1-thien-2-yl

Figure 11. Synthesis of peridyl chalcones
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1.74Schemebl V

@

(9a-l)

r

HN——-N
EtOH
- e Ar
reflux
O
(10a-1)
Ketones Ar Ketones Ar

a Thien-2-yl g 3-Cl-thien-2-yl

b Thien-3-yl 5-Cl-thien-2-yl

c 3-Me-thien-2-yl i 2,5-diCl-thien-3-yl

d 4-Me-thien-2-yl j 3-Br-thien-2-yl

e 5-Me-thien-2-yl k 5-Br-thien-2-yl

f 2,5-diMe-thien-3-yl | 5-I-thien-2-yl

Figure 12. Conversion of piperidyl chalcones to Zoyrazoline derivatives
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Chapter 2

EXPERIMENTAL

2.1 General

All the chemicals (solvents and reagents) were purchdsed foreign
companies (Merck, Wako, Sigma/Aldrich and Alpha Aesar), and were used as such
with no further purification and distillation. No local chemical has been used in the
research work. The purity of these chemicals wa9®8%.

2.1.1 Substrates aml Reagents

Various substituted and unsubstituted aromatic ketones (Alpha Aesar and
Sigma/Aldrich), p-anisidine (Sigma/Aldrich), o-toluidine (Merck), m+toluidine
(Sigma/Aldrich), p-toluidine  (Sigma/Aldrich),  piperidine  (Wako), p-
fluorobenzaldehyde (Wako), ese used as received. The reagents used were:
Phosphoryl chloride (Sigma/Aldrich and Merck), Glacial Acetic Acid (Merck),
orthophosphoric Acid (Sigma/Aldrich), Aliquat (Wako) sodium hydroxide (Merck)
and hydrazine (Merck).

2.1.2 Solvents

Analytical gradesolvents like N,N-Dimethylformamide (DMF), dimethyl
sulfoxide (DMSO), ethanol (EtOH), methanol (MeOH), ethyl acetate (AcOEt)
chloroform (CHC}) and rhexane were used as such without further distillation.

2.1.3 Instruments

Melting points were obtained orGallenkamp melting point apparatus and were

uncorrected.
IR spectrawere recorded in KBr pellets on Perkin Elmer infrared spectrophotometer.
'H NMR spectrawere recorded in CDglon Briicker/XWIN NMR (400 MHz) and

TMSwas used as internal standard. Chenshdtsaregive i n G (ppm) .

Mass spectravere recorded on a Jeol MS Route instrument.

Elemental analysewere performed by C.S.I.C., Madrid Spain and were within +
0.4% of predicted values for all the compounds.

53



Chapter-2 Experimental

All the reactions were monitorealith the help of precoatd aluminium TLC plates
(0.2mm, 60 HEs4, Merck).

2.2 Methods of Preparation of Precursors for Chalcones
2.2.1 N-acetylation of Substituted Anilines®

To 0.1 mol of substituted aniline, 0.2 mol of glacial acetic acid was added in a
250 ml flask. To ths mixture, catalytic amount of orthophosphoric acid was added
and the mixture was refluxed for@hrs. At the completion of the reaction (TLC
monitoring), the mixture was poured in 4iceld water and stirred well. The crude
product was precipitated out @bce. The precipitates were filtered and washed with
cold water. The pure product was obtained by recrystallization from boiling water.

2.2.2 Synthesis of 2Chloro-3-formylquinolines (1-4) (Method-A;

Conventional Thermal Method)y**

Vilsmeier reagent wasrepared by adding PO£)[107.4 g, 64.4 mL, 0.70 mol)
dropwise in DMF (18.26 g, 19.2 mL, 0.25 mol) at 0 °C with constant stirring. To this
solution was added the acetanilide (0.10 mol) and the mixture was stirred (15 min) at
room temperature. Then this mixé was stirred at 780 °C for the time period as
mentioned in tabk®. After the completion of the reaction (TLC monitoring), the
mixture was poured in ice cold water (500 mL) and stirred vigorously (30 min) at O
10 °C. The ZChloro-3-quinolinecarbaldelde was precipitated out, which was
filtered off, washed with water (200 mL), dried and recrystallised from ethyl acetate.

2.2.3 Synthesis of 2Chloro-3-formylquinolines (1-4) (Method-B;

Microwave Irradiation Method)

Vilsmeier reagent was prepared by agdifOC} (107.4 g, 64.4 mL, 0.70 mol)
dropwise in DMF (18.26 g, 19.2 mL, 0.25 mol) at 0 °C with constant stirring. To this
solution was added the acetanilide (0.10 mol) and the mixture was stirred (15 min) at
room temperature. Then this mixture was subgetdemicrowave irradiation at 85
W for the time period as mentioned in tableAfter the completion of the reaction
(TLC monitoring), the mixture was poured in ice cold water (500 mL) and stirred
vigorously (30 min) at 40 °C. The 2Chloro-3-quinolinecabaldehyde was
precipitated out, which was filtered off, washed with water (200 mL), dried and

recrystallised from ethyl acetate.
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Table 5. A comparison of themethods producing &loroquinolinecarbaldehyde, in terms of yields & reaction ketics

Thermal Condition Microwavelrradiation
Entry Acetanilide -Zhloro-3-formylquinoline (780°C) (350W)
Reaction Yield Reaction Yield
(R) (R) Time/hr (%) Time/sec (%)
1 Me -Ble 15.5 67 100 82
2 Me -Me 6 66 30 79
3 Me -Ble 16 70 120 88
4 LHDOMe -BMe 16 56 120
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2.2.4 Method for N-arylation of Piperidine®*( 9) ( Schemebl | |)
A mixture of piperidine (50 mmol, 4.25 g, 4.93 mL) and para

fluorobenzaldehyde (50 mmol, 6.205g, 5.275 mL) in DMF (25 mL), was stirred at

100 °C in the presence of,80; (50 mmol, 6.9 g) and cetyl trimethylammonium

bromide (CTAB, 10 mg)After the completion of reaction (TLC monitoring), the

mixture was poured into ieeold water (100 mL). Crude productpiperidin-1-

ylbenzaldehyde was precipitated out, which was filtered and recrystallized from

methanol.

2.3 General Method for the Synthesis of Quinolinyl
Chalcones (1ak, 2a-k, 3asand4as)( Sc he me bl )

A mixture of quinolinecarbaldehydd,(2, 3 or 4, 10 mmol) and an aromatic
ketone é&-k or a-s, 10 mmol) in methanol (50 ml) was stirred at room temperature,
followed by dropwise addition of ag. NaOH (4 ml, 10%). The stirring was continued
for 2 h and the reaction mixture was then kept at 0°C (24 h). Subsequently, it was
poured onto iceold water (200 ml). The precipitates were collected by filtration,
washed with cold water followed by cold MeOH. The resulting chalcaleek, (2a-

k, 3asand4a-s) were recrystallised from CHEI
2.3.1 (2E)-3-(2-Chloro-8-methylquinolin -3-yl)-1-thien-3-ylprop -2-en-

1-one (1a)
]
X X =
| S
/ —
N Cl
CH,

Yield : 60%
State : Pale yellow solid
M.P. ; 128130°C
IR : gma{KBr) cm? 1649 (C=0), 1591 (C=C), 1561 (C=N

of quinoline ring).
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'H-NMR

MS
CHN

(CDCl) U: 2.76 (3H, s, Me), 7.39 (1H, dd,HJ = 5.1
Hz, 2.9 Hz), 7.46 (1H, d, §1J = 15.6 Hz), 7.47 (1H, t,
He, J = 7.6 Hz), 7.60 (1H, d, H J=7.0 Hz), 7.69 (1H,
d, Hs, J = 4.7 Hz, 1.1 Hz), 7.70 (1H, d,sHJ = 6.7 Hz),
8.20 (1H, d, ¥, J=15.7 Hz), 8.20 (1H,dd,HJ =2.8
Hz, 1.1 Hz), 8.42 (1H, s, M

(m/2): 313 (M', 1.9%), 111 (M GHoNCI, 100 %).
Anal. Calculatedfor Ci7H1,NOCIS: C, 65.07; H, 3.85
N, 4.46. Found: C, 65.04; H, 3.78; N, 4.44.

2.3.2 (2E)-3-(2-Chloro-8-methylquinolin -3-yl)-1-(3-methylthien-2-
yl)prop-2-en-1-one (1b)

Yield
State
M.P.

'H-NMR

MS
CHN

56%

Yellow solid

174175°C

gmadKBr) cm* 1654 (C), 1594 (C=C), 1563 (C=N
of quinoline ring).

(CDCly) U: 2.662.76 (s, Me x 2), 7.02 (1H, d,;HJ =
49 Hz),7.41 (1H,d, HJ =15.4 Hz), 7.47 (1H, t, K J
= 7.6 Hz), 7.49 (1H, d, ¥ J = 5.3 Hz), 7.59 (1H, d,
H;, J= 7.0 Hz), 7.71 (1H, cHs, J = 8.0 Hz), 8.20 (1H,
d, He, J= 15.4 Hz), 8.40 (1H, s, M

(m/2): 327 (M', 6.74%), 125 (M GzHgNCI, 100 %).
Anal. Calculatedfor C;gH14NOCIS: C, 65.95; H, 4.30;
N, 4.27. Found: C, 65.90; H, 4.27; N, 4.27.
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2.3.3 (2E)-3-(2-Chloro-8-methylquinolin -3-yl)-1-(4-methylthien-2-
yl)prop-2-en-1-one (1c)

I
e
N/ Cl {
CH, CH,4
Yield : 49%
State : Yellow solid
M.P. : 146-147°C
IR ; gmadKBr) cm* 1655 (C=0), 1593 (C=C), 1565 (C=N
of quinoline ring).
'H-NMR ; (CDClg) U: 2.33-2.76 (s, Mex 2), 7.31 (1H, s, KI), 7.46

(1H, d, Hy, J = 15.5 Hz), 7.47 (1H, t, § J = 7.6 H2),
7.60 (1H, d, H, J = 7.0 Hz), 7.70 (1H, d, §J = 7.0
Hz), 7.71 (1H, s, H), 8.23 (1H, d, i, J = 15.6 Hz),

8.42 (1H, s, H).
MS : (m/2): 327 (M, 5.026), 292 (M7 C1 100 %) .
CHN : Anal. Calculatedfor C;gH14NOCIS: C, 65.95; H, 4.30;

N, 4.27.Found: C, 65.85; H, 4.23; N, 4.22.

2.3.4 (2E)-3-(2-Chloro-8-methylquinolin -3-yl)-1-(5-methylthien-2-
yl)prop-2-en-1-one (1d)

I
S
|\\ \/CH3
=
NI
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Yield ; 55%

State : Yellow solid

M.P. : 180-181°C

IR : gmadKBr) cm* 1652 (C=0), 1596 (C=C), 1563 (C=N
of quinoline ring).

H-NMR ; (CDClg) U: 2.5%+2.75 (s, Me x 2), 6.86 (1H, d,H

J=3.1 Hz), 7.43 (1H, d, B J = 15.6 Hz), 7.46 (1H, t,
He, J = 7.7 Hz), 7.59 (1H, d, K} J = 7.0 Hz), 7.69 (1H,
d, Hs, J = 8.2 Hz), 7.72 (1H, d, $1J = 3.8 Hz), 8.19
(1H, d, H, J= 15.6 Hz), 8.40 (1H, s, H
MS : (m/2): 327 (M, 5.56%), 125 (NI G:HgNCI, 100 %).
CHN : Anal. Calculatedfor CigH14NOCIS: C, 65.95; H4.30;
N, 4.27. Found: C, 65.86; H, 4.25; N, 4.25.

2.3.5 (2E)-3-(2-Chloro-8-methylquinolin-3-yl)-1-(2,5-dimethylthien-
3-yl)prop-2-en-1-one (le)

ﬁ CHg
| NN ZNg
/ ——
N Cl
CH,4
CH, 1
Yield : 67%
State : Yellow solid
M.P. ; 138140°C
IR ; gmadKBr) cm* 1648 (C=0), 1585 (C=C), 1565 (C=N
of quinoline ring).
'H-NMR ; (CDClg) U: 2.442.75 (s, Me x 3), 7.10 (1H, s,4H 7.33

(1H, d, Hy, J = 15.7 Hz), 7.46 (1H, t, K J = 7.7 H2),
7.59 (1H, d, H, J = 7.0 Hz), 7.68 (1H, d, HJ = 8.1
Hz), 8.10 (1H, d, g J = 15.7 Hz), 8.37 (1H, s, H

MS : (M/2): 341 (M, 7.71%), 139 (Mi GHoNCI, 100 %).
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CHN : Anal. Calculatedfor C;gH1gNOCIS: C, 66.75; H, 4.72;
N, 4.10. Found: C, 66.66; H, 4.62; N, 4.02.

2.3.6 (2E)-3-(2-Chloro-8-methylquinolin-3-yl)-1-(3-chlorothien-2-
yl)prop-2-en-1-one (1f)

I
Y
N/ Cl cl /
CH,4
Yield : 73%
State : Yellow solid
M.P. : 162-163°C
IR ; gma{KBr) cm* 1650 (C=0), 1592 (C=C), 1570 (C=N
of quinoline ring).
'H-NMR : (CDCl3) G: 2.76 (3H, s, Me), 7.07 (1H, d,sHJ = 5.3

Hz), 7.47 (1H, t, |, J=7.7 Hz), 7.59 (1H, d, HJ = 7.0
Hz), 7.60 (1H, d, i, J = 5.3 Hz), 7.71 (1H, d, K J =
8.1 Hz), 7.82 (1H, d, b J = 15.5 Hz), 8.24 (1H, d, &
J=15.6 Hz), 8.42 (1H, s, H

MS : (M/2: 312 (MT Cl , 40. 18%HNCLILWGE (M
%).
CHN : Anal. Calculatedor C,7H1;,NOCLS: C, 58.63; H, 3.18;

N, 4.02.Found: C, 58.59; H, 3.12; N, 3.98.
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2.3.7 (2E)-3-(2-Chloro-8-methylquinolin -3-yl)-1-(5-chlorothien-2-
yl)prop-2-en-1-one (19)

Yield
State
M.P.

H-NMR

MS

CHN

85%

Pale yellow solid

166-168°C

gmadKBr) cm* 1656 (C=0), 1598 (C=C), 1572 (C=N
of quinoline ring).

(CDClg) U: 2.76 (3H, s, Me), 7.02 (1H, d,,HJ=4.0
Hz), 7.39 (1H, d, 4 J = 15.5 Hz), 7.48 (1H, t, HJ =
7.6 Hz), 7.61 (1H, d, HJ = 7.0 Hz), 7.68 (1H, d, ¥ J

= 4.2 Hz), 7.70 (1H, d, 5l = 8.1 Hz), 8.23 (1H, d, &
J=15.6 Hz), 8.41 (1H, s, Hl

(m/2: 312 (M7 C1I 30. 2 T%PHNCILDB (M
%).

Anal. Calculatedor C;7H;;NOCLS: C, 58.63; H, 3.18;
N, 4.02.Found: C, 58.55; H, 3.13; N, 3.97.

2.3.8 (2E)-3-(2-Chloro-8-methylquinolin-3-yl)-1-(2,5-dichlorothien-3-
yl)prop-2-en-1-one (1h)

Yield

(|3| Cl
| XX = <
/ ——
N Cl
Cl
CHg
69%
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State ; White solid

M.P. ; 120-121°C

IR : gmadKBr) cm* 1664 (C=0), 1596 (C=C), 1570 (C=N
of quinoline ring).

H-NMR ; (CDCl) U: 2.76 (3H, s, Me), 7.15 (1H, s4¥ 7.45 (1H,

d, Hy, J = 15.7 Hz), 7.47 (H, t, § J = 7.7 Hz), 7.61
(1H, d, H, J = 6.8 Hz), 7.70 (1H, d, §J = 8.1 Hz),
8.17 (1H, d, i, J= 15.7 Hz), 8.39 (1H, s, H
MS ; (m/2): 383 (M, 1.8%), 179M™ T @HyNCI, 100 %).
CHN : Anal. Calculatedor C;7H;0NOCLS: C, 53.35; H, 2.63;
N, 3.66.Found: C, 53.24; H, 2.55; N, 3.60.

2.3.9 (2E)-1-(3-Bromothien-2-yl)-3-(2-chloro-8-methylquinolin -3-
yl)prop-2-en-1-one (1i)

I
| N | S
N/ Cl Br /
CHy
Yield : 86%
State : Yellow solid
M.P. : 210212°C
IR : gma{KBr) cm® 1652 (C=0), 1592 (C=C), 1568 (C=N
of quinoline ring).
'H-NMR : (CDCl) t: 2.76 (3H, s, Me), 7.16 (1H, d,;HJ = 5.2

Hz), 7.47 (1H, t, B, J = 7.6 Hz), 7.58 (1H, d, ¥ J =
5.2 Hz) 7.60 (1H, d, K J=7.1 Hz), 7.71 (1H, d, §J
= 8.0 Hz), 7.81 (1H, d, §J = 15.6 Hz), 8.25 (1H, d,
Hp, J = 15.5 Hz), 8.44 (1H, s, M
MS ; (m/2): 393 (M, 1.0%), 82 (Mi  GsHgNOCIBr, 100 %).
CHN : Anal. Calculatedfor C;7H1iNOCISBr: C, 51.99; H,
2.82; N, 3.57Found: C, 51.98; H, 2.77; N, 3.59.
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2.3.10(2E)-1-(5-Bromothien-2-yl)-3-(2-chloro-8-methylquinolin -3-
yl)prop-2-en-1-one (1))

Yield : 71%

State : Off white solid

M.P. : 204-206°C

IR ; gma{KBr) cm?* 1653 (C=0), 1588 (C=C), 1566 (C=N
of quinoline ring).

'H-NMR : (CDCls) G: 2.76 (3H, s, Me), 7.17 (1H, d,sHJ = 4.0

Hz), 7.39 (1H, d, Id J = 15.6 Hz), 7.48 (1H, t, K J =
7.6 Hz), 7.61 (1H, d, HJ=7.1 Hz), 7.63 (1H,d, ¥4 J
= 4.0 Hz), 7.70 (1H, dHs, J= 8.0 Hz), 8.23 (1H, d, #
J=15.6 Hz), 8.41 (1H, s, M
MS : (m/2: 393 (M, 2%), 82 (M7 GzHNOCIBr, 100 %).
CHN : Anal. Calculatedfor C;7H1iNOCISBr: C, 51.99; H,
2.82; N, 3.57Found: C, 51.93; H, 2.75; N, 3.55.

2.3.11(2E)-3-(2-Chloro-8-methylquinolin-3-yl)-1-(5-iodothien-2-
yl)prop-2-en-1-one (1k)

I
| Nr X \S |
P /
N Cl
CH,4
Yield : 86%
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State ; Yellow solid

M.P. ; 196-198°C

IR : gmadKBr) cm* 1649 (C=0), 1596 (C=C), 1565 (C=N
of quinoline ring).

H-NMR ; (CDCly) TG 2.76 (H, s, Me), 7.36 (1H, d, ¥4 J = 3.8

Hz), 7.38 (1H, d, Id J = 15.6 Hz), 7.47 (1H, t, §J =
7.6 Hz), 7.51 (1H, d, $1 J =3.9 Hz), 7.61 (1H, d, HJ
= 7.0 Hz), 7.70 (1H, d, §lJ = 8.1 Hz), 8.23 (1H, d, #
J=15.6 Hz), 8.41 (1H, s, M
MS : (m/2: 439 (M', 1%), 82 (M7 GzHgNOICI, 100 %).
CHN : Anal. Calculatedor C,7H;3;NOCISI: C, 46.44; H, 2.52;
N, 3.19.Found: C, 46.39; H, 2.42; N, 3.13.

2.3.12(2E)-3-(2-Chloro-7-methylquinolin-3-yl)-1-thien-3-ylprop -2-

en-1-one (2a)

Yield : 65%

State ; White solid

M.P. ; 180-182°C

IR ; gmadKBr) cm* 1649 (C=0), 1594 (C=C), 1565 (C=N
of quinoline ring);

'H-NMR ; (CDCly) t: 2.57 (3H, s, Me), 7.39 (1H, dd,sHJ = 5.1

Hz, 2.9 Hz), 7.42 (1H, dd,41J =8.2 Hz, 1.2 Hz), 78
(AH, d, Hy, J = 15.7 Hz), 7.69 (1H, dd, #§ J = 5.1 Hz,
1.0 Hz), 7.76 (1H, d, K J = 8.3 Hz), 7.79 (1H, s, §),
8.19 (1H, d, §¥, J=15.6 Hz), 8.20 (1H,dd,HJ =29
Hz, 1.0 Hz), 8.42 (1H, s,

MS ; (m/2): 313 (M, 1.86%), 111 (Mi GHoNCI, 100%).
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CHN : Anal. Calculatedfor C;-H1,NOCIS: C, 65.07; H, 3.85;
N, 4.46. Found: C, 65.03; H, 3.76; N, 4.43.

2.3.13 (2E)-3-(2-Chloro-7-methylquinolin-3-yl)-1-(3-methylthien-2-
yl)prop-2-en-1-one (2b)

I
Q0
P /
H4C N Cl

H;C

Yield : 51%

State : Pale yellow solid

M.P. ; 208210°C

IR ; gmadKBr) cm* 1653 (C=0), 1594 (C=C), 1563 (C=N
of quinoline ring).

'H-NMR ; (CDCly) u: 2.562.66 (s, Me x 2), 7.02 (1H, d,sHJ =

4.9 Hz), 7.40 (1H, d, §1J = 15.4 Hz), 7.42 (1H, dd, H
J =8.2 Hz, 1.3 Hz), 7.49 (1H, d,sH) = 4.9 Hz), 7.77
(1H, d,He, J = 8.6 Hz), 7.78 (1H, s, #i, 8.18 (1H, d,
He, J = 15.4 Hz), 8.40 (1H, s, M
MS ; (m/2): 327 (M', 10%), 125 (M1 G;HgNCI, 100 %).
CHN : Anal. Calculatedfor C;gH14sNOCIS: C, 65.95; H, 4.30;
N, 4.27. Found: C, 65.92; H, 4.25; N, 4.25.

2.3.14  (E)-3-(2-Chloro-7-methylquinolin-3-yl)-1-(4-methylthien-2-
yl)prop-2-en-1-one (2c)
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Yield ; 56%

State : Yellow solid

M.P. : 173174°C

IR : gmadKBr) cm* 1655 (C=0), 1594 (C=C), 1564 (C=N
of quinoline ring).

H-NMR ; (CDClg) U: 2.332.56 (s, Mex 2), 7.31 (1H, s, K)), 7.42

(1H, dd, B, J = 8.2 Hz, 1.3 Hz), 7.44 (1H, d,gHJ =
15.5 Hz), 7.71 (1H, s, 8, 7.76 (1H, d, i§, J = 8.3 Hz),
7.79 (1H, s, W), 8.21 (1H, d, i, J = 15.6 Hz), 8.42

(1H, s, H).
MS : (m/2): 327(M", %), 125 (MT GHyNCI, 100 %).
CHN : Anal. Calculatedfor C;gH14NOCIS: C, 65.95; H, 4.30;

N, 4.27. Found: C, 65.85; H, 4.24; N, 4.23.

2.3.15 (E)-3-(2-Chloro-7-methylquinolin-3-yl)-1-(5-methylthien-2-
yl)prop-2-en-1-one (2d)

I
| XN X | S/ oH,
H,C N/ Cl

Yield : 52%
State ; Pale yellow solid
M.P. X 173175°C
IR : gmadKBr) cm? 1652 (C=0), 1595 (C=C), 1563 (C=N

of quinoline ring).
'H-NMR ; (CDCly) U: 2.562.57 (s, Me x 2), 6.86 (1H, d,sHJ =

3.3 Hz), 7.42 (1H, d, HJ = 15.6 Hz), 743 (1H, dd, H,
J=8.2 Hz, 1.2 Hz), 7.71 (1H, d,sHJ = 3.7 Hz), 7.75
(1H, d, H;, J = 8.3 Hz), 7.78 (1H, s, #, 8.18 (1H, d,
Hp, J = 15.6 Hz), 8.40 (1H, s, M

MS : (M/2): 327 (M, 3.61%), 125 (Vi GHNCI, 100 %).
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CHN : Anal. Calculatedfor C;gH14JNOCIS: C, 65.95; H, 4.30;
N, 4.27. Found: C, 65.89; H, 4.26; N, 4.25.

2.3.16 (E)-3-(2-Chloro-7-methylquinolin-3-yl)-1-(2,5-dimethylthien-
3-yl)prop-2-en-1-one (2e)

ﬁ CH,
| ST ZNg
HsC N/ Cl —
CHy
Yield : 70%
State : Yellow solid
M.P. ; 183185°C
IR ; gmadKBr) cm* 1648 (C=0), 1590 (C=C), 1565 (C=N
of quinoline ring).

'H-NMR ; (CDCly) U: 2.442.72 (s, Me x 3), 7.10 (1H, s.H 7.32

(AH, d, Hy, J =15.7 Hz), 7.41 (1H, dd, $1J = 8.4 Hz,
1.2 Hz), 7.74 (1H, d, K J = 8.3 Hz), 7.78 (1H, s, ),
8.08(1H, d, H,, J= 15.7 Hz), 8.37 (1H, s, M
MS ; (m/2: 341 (M, 10.31%),306 (M CI , 100 %) .
CHN : Anal. Calculatedfor C;gH1eNOCIS: C, 66.75; H, 4.72;
N, 4.10.Found: C, 66.65; H, 4.68; N, 4.08.

2.3.17  (E)-3-(2-Chloro-7-methylquinolin-3-yl)-1-(3-chlorothien-2-
yl)prop-2-en-1-one (2f)

I
_ /
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Yield ; 66%

State : Yellow solid

M.P. : 160162 °C

IR : gmadKBr) cm* 1650 (C=0), 1591 (C=C), 1569 (C=N
of quinoline ring).

H-NMR ; (CDCls) U: 2.56 (3H, s, Me), 7.07 (1H, d,s;HHJ = 5.2

Hz), 7.28 (1H, dd, 5 J = 8.3 Hz, 1.1 Hz), 7.60 (1H, d,
Hs',J = 5.2 Hz), 7.77 (1H, d, k J=8.6 Hz), 7.82 (1H,
d, Hy J = 15.5 Hz), 7.96 (1H, s, &), 8.23 (1H, d, I, J
=15.5 Hz), 8.42 (1H, s, H
MS : (m/2): 348 (M, 1.8%), 145 (M GHgNCI, 100 %).
CHN : Anal. Calculatedor C;7H;3;NOCLS: C, 58.63; H, 3.18;
N, 4.02.Found: C, 58.53; H, 3.16; N, 3.97.

2.3.18  (E)-3-(2-Chloro-7-methylquinolin-3-yl)-1-(5-chlorothien-2-
yl)prop-2-en-1-one (29)

I
\ S
L, O
P /
H,C N cl

Yield : 80%

State ; Pale yellow solid

M.P. : 170171 °C

IR : gma{KBr) cm™ 1656 (C=0), 1598 (C=C), 1570 (C=N
of quinoline ring).

'H-NMR : (CDCl) t: 2.52 (3H, s, Me), 6.92 (1H, d,,HJ = 4.1

Hz), 7.35 (1H, dd, § J = 8.3 Hz, 1.2 Hz), 7.39 (1H, d,
Hg J = 15.6 Hz), 7.57 (1H, d, #§ J = 4.1 Hz), 7.64
(1H, d, H;, J = 8.3 Hz), 7.72 (1H, s, §, 8.20 (1H, d,
Hp, J=15.6 Hz), 8.39 (1H, s, B
MS : (M/2): 348 (M, 2.41%), 145 (Mi GHoNCI, 100 %).
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CHN : Anal. Calculatedor C;7H11{NOCLS: C, 58.63; H, 3.18;
N, 4.02.Found: C, 58.57; H, 3.14; N, 3.96.

2.3.19(2E)-3-(2-Chloro-7-methylquinolin-3-yl)-1-(2,5dichlorothien-
3-yl)prop-2-en-1-one (2h)

ﬁ Cl
| ST ZNg
HsC N/ Cl —
Cl
Yield ; 63%
State : Off white solid
M.P. : 163 °C
IR : gma{KBr) cm® 1662 (C=0), 1596 (C=C), 1572 (C=N
of quinoline ring).

'H-NMR ; (CDCly) U: 2.56 (3H, s, Me), 7.23 (1H, s4M 7.42 (1H,

dd, K, J = 8.3 Hz, 1.0 Hz), 7.45 (1H, d,g = 15.7
Hz), 7.76 (1H, d, B J= 8.3 Hz), 7.79 (1H, s, §}|, 8.15
(1H, d, H, J= 15.7 Hz), 8.39 (1H, s, H

MS ; (m/2): 383 (M, 1.7%), 346 (Mi G 1100 %).

CHN : Anal. Calculatedfor C;7H1oNOCIsS: C, 53.35; H, 2.63;
N, 3.66.Found: C, 53.26; H, 2.58; N, 3.67.

2.3.20 (E)-1-(3-Bromothien-2-yl)-3-(2-chloro-7-methylquinolin-3-
yl)prop-2-en-1-one (2i)

I
P /

Yield : 79%
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State ; Yellow solid

M.P. ; 164165 °C

IR : gmadKBr) cm* 1652 (C=0), 1592 (C=C), 1568 (C=N
of quinoline ring).

H-NMR ; (CDCly) t: 2.57 (3H, s, Me), 7.16 (1H, d,s;HJ =5.16

Hz), 7.42 (1H, dd, § J = 8.3 Hz, 1.3 Hz), 7.58 (1H, d,
Hs',J=5.2 Hz), 7.78 (1H, d, K J= 8.6 Hz), 7.82 (1H,
d, Hy J = 15.6 Hz), 7.79 (1H, s, & 8.23 (1H, d, i, J
=15.5Hz), 8.43 (1H, s, M
MS : (m/2: 393 (M, 1.5%), 82 (Mi GHoNOCIBr, 100 %).
CHN : Anal. Calculatedfor C;7H1iNOCISBr: C, 51.99; H,
2.82; N, 3.57Found: C, 51.94; H, 2.76; N, 3.56.

2.3.21 (E)-1-(5-Bromothien-2-yl)-3-(2-chloro-7-methylquinolin -3-
yl)prop-2-en-1-one (2j)

1
\ S
ISONA v
P /
HsC N cl

Yield : 75%

State : Yellow solid

M.P. : 162164 °C

IR : gmadKBr) cm? 1653 (C=0), 1588 (C=C), 1566 (C=N
of quinoline ring).

'H-NMR ; (CDCly) U: 2.56 (3H, s, Me), 7.16 (1H, d,;HJ = 4.0

Hz), 7.38 (1H, d, I J = 15.6 Hz), 7.42 (1H, dd, &I =
8.3 Hz, 1.0 Hz), 7.63 (1H, d,3HJ = 4.0 Hz), 7.76 (1H,
d, He, J = 8.3 Hz),7.79 (1H, s, &), 8.21 (1H, d, g, J =
15.6 Hz), 8.40 (1H, s, M
MS : (m/2): 393 (M, 1.5%), 82 (Mi  GsHsNOCIBr, 100 %).
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CHN

2.3.22

Anal. Calculatedfor C;7H1iNOCISBr: C, 51.99; H,
2.82: N, 3.57Found: C, 51.95; H, 2.79; N, 3.56.

(E)-3-(2-Chloro-7-methylquinolin -3-yl)-1-(5-iodothien-2-

yl)prop-2-en-1-one (2k)

Yield
State
M.P.

H-NMR

MS

CHN

2.3.23

I
| N X | S
P /
H5C N Cl
90%
Deep yellow solid
164165 °C

gmadKBr) cm* 1650 (C=0), 1596 (C=C), 1565 (C=N
of quinoline ring).

(CDCl) t: 2.56 (3H, s, Me), 7.36 (1H, d,,HJ = 4.0
Hz), 7.37 (1H, d, Iy J = 15.5 Hz), 7.42 (1H, dd, HJ =
8.4 Hz, 1.2 Hz), 7.50 (1H, d,3HJ = 4.0 Hz), 7.76 (1H,
d, Hs, J= 8.3 Hz), 7.79 (1H, s, §), 8.21 (1H, d, Ig J =
15.6 Hz), 8.40 (1H, s, Hl

(m/2: 439 (M', 1.5%), 82 (Mi GsHgNOICI, 100 %).
Anal. Calcubtedfor C;7H11NOCISI: C, 46.44; H, 2.52;
N, 3.19.Found: C, 46.44; H, 2.43; N, 3.18.

(ZE)-3-(2-Chloro-6-methylquinolin-3-yl)-1-thien-3-ylprop-2-

en-1-one (3a)
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Yield ; 72%

State : Pale yellow solid

M.P. : 183185 °C

IR ; gmadKBr) cm’* 1648 (C=0), 1592 (C=C).

H-NMR ; (CDCls) G: 2.54 (3H, s, Me), 7.39 (1H, dd,;HJ=2.8

Hz), 7.44 (1H, d, ig J=15.7 Hz), 7.6 (1H, d, ¥ J=8.6
Hz), 7.62 (1H, s, B), 7.70 (1H, d, |, J=4.7 Hz), 7.91
(1H, d, H, J=8.5 Hz), 8.18 (1H, d, k1 J=15.8 Hz), 8.20
(1H, dd, H', J=2.2 Hz), 8.36 (1H, s, .
MS : (m/2: 313 (M, 7.9%), 278 (Mi CI , 100 %) .
CHN : Anal. Calculatedfor C;7H1,NOCIS: C, 65.07; H, 3.85;
N, 4.46.Found: C, 65.02; H, 3.75; N, 4.41.

2.3.24 (X)-3-(2-Chloro-6-methylquinolin -3-yl)-1-(3-methylthien-2-
yl)prop-2-en-1-one (3b)

0]
_ /
N Cl

H;C

Yield : 53%

State : Pale yellow solid

M.P. : 172173 °C

IR ; gmadKBr) cm* 1654 (C=0), 1594 (C=C).

'H-NMR ; (CDClg) U: 2.452.66 (s, Me x 2), 7.02 (1H, d,H

J=4.9 Hz), 7.40 (1H, d, H J=15.4 Hz), 7.49 (1H, d,
Hs', J=4.9 Hz), 7.58 (1H, dd, H J=8.6 Hz), 7.64 (1H,
s, H), 7.90 (1H, d, B, J=8.6 Hz), 8.18 (1H, d, H
J=15.4 Hz), 8.35 (1H, s, )
MS ; (M/2: 327 (M, 25.8%),292 (Mi Cl1 , 100 %) .
CHN : Anal. Cdculatedfor CigH1sNOCIS: C, 65.95; H, 4.30;
N, 4.27.Found: C, 65.89; H, 4.29; N, 4.25.
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2.3.25 (E)-3-(2-Chloro-6-methylquinolin-3-yl)-1-(4-methylthien-2-

yl)prop-2-en-1-one(3c)

D
N cl {
CH,
Yield 45%
State White solid
M.P. 150 °C
IR gmadKBr) cm’* 1656 (C=0), 1593 (C=C).
'H-NMR (CDCl) U: 2.252.48 (s, M&x 2), 7.18 (1H, s, §Y), 7.44
(1H, d, H;, J=15.5 Hz), 7.48 (1H, dd, HJ=8.6 Hz),
751 (1H, s, W), 7.71 (1H, s, H), 7.83 (1H, d, H,
J=8.5 Hz), 8.21 (1H, d, ¥ J=15.6 Hz), 841 (1H, s,
Ha).
MS (m/2: 328 (M', 11.4%), 125 (Mi G,HsNCI, 100 %).
CHN Anal. Calculatedfor C;gH14sNOCIS: C, 65.95; H, 4.30;
N, 4.27. Found: C, 65.87; H, 4.24; N, 4.26.
2.3.26  (XE)-3-(2-Chloro-6-methylquinolin-3-yl)-1-(5-methylthien-2-

yl)prop-2-en-1-one (3d)

H,C | | S

| AN \ p CH,
N/ Cl
Yield 44%
State Bright yellow solid
M.P. 198 °C
IR OmadKBr) cm* 1652 (C=0), 1596 (C=C).
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H-NMR ; (CDClg) U: 2.542.57 (s, Me x 2), 6.87 (1H, d, H
J=3.6 Hz), 7.42 (1H, d, K J=15.6 Hz),7.58 (1H, dd,
H7, J=8.6 Hz), 7.62 (1H, s, &), 7.71 (1H, d, H J=3.8
Hz), 7.90 (1H, d, i J=8.6 Hz), 8.18 (1H, d, 1 J=15.6
Hz), 8.35 (1H, s, b).

MS : (m/2: 327 (M, 12.1%),292 (Mi CI , 100 %) .

CHN : Anal. Calculatedfor C;gH14NOCIS: C, 65.95; H, 80;
N, 4.27.Found: C, 65.89; H, 4.27; N, 4.22.

2.3.27 (Z)-3-(2-Chloro-6-methylquinolin-3-yl)-1-(2,5-dimethylthien-
3-yl)prop-2-en-1-one (3e)

H,C
3 \ \ =
| S

/ —

N Cl
Yield : 67%
State : Pale yellow solid
M.P. : 128130 °C
IR ; gmax{KBr) cmi! 1648 (C=0), 1585 (C=C).
'H-NMR ; (CDCl) : 2.442.72 (s, Me x 3), 7.10 (1H, s,4H 7.33

(1H, d, Hy, J=15.7 Hz), 7.58 (1H, dd, £ J=8.6 Hz),
7.62 (1H, s, H), 7.90 (1H, d, K, J=8.6 Hz), 8.08 (1H,
d, Hp, J=15.7 Hz), 8.33 (1H, s, Hi
MS : (m/2: 341 (M, 48.2%),306 (Mi CI , 100 %) .
CHN : Anal. Calculatedfor C;gH1eNOCIS: C, 66.75; H, 4.72;
N, 4.10.Found: C, 66.61; H, 4.63; N, 4.05.
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2.3.28 (E)-3-(2-Chloro-6-methylquinolin-3-yl)-1-(3-chlorothien-2-
yl)prop-2-en-1-one(3f)

0]
_ /
N Cl

Cl
Yield ; 74%
State : Bright yellow solid
M.P. ; 184-186 °C
IR ; gmadKBr) cm* 1650 (C=0), 1592 (C=C).
'H-NMR ; (CDCly) U: 2.53 (3H, s, Me), 7.07 (1H, d,;HJ=5.2

Hz), 7.50 (1H, d, H, J=5.2 Hz), 7.59 (1H, dd, H
J=8.5 Hz), 7.64 1H, s, H), 7.82 (1H, d, K, J=15.6
Hz), 7.90 (1H, d, | J=8.6 Hz), 8.22 (1H, d, K J=15.5
Hz), 8.37 (1H, s, b).
MS ; (Mm/2: 347 (M, 4.2%),312(Mi CI , 100 %) .
CHN : Anal. Calculatedfor C;7H;;NOCLS: C, 58.63; H, 3.18;
N, 4.02.Found: C, 58.54; H,.36; N, 3.99.

2.3.29  (E)-3-(2-Chloro-6-methylquinolin-3-yl)-1-(5-chlorothien-2-
yl)prop-2-en-1-one (39)

I
H;C NN S
/ /
N Cl

Yield : 89%

State X Bright yellow solid

M.P. ; 180 °C

IR ; gmadKBr) cm* 1656 (C=0), 1598 (C=C).
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'H-NMR : (CDCk) U 2.54 (3H, s, Me), 7.03 (1H, d,sHJ=4.0
Hz), 7.39 (1H, d, Ig J=15.6 Hz), 7.60 (1H, dd, H
J=8.6 Hz), 7.63 (1H, s, &, 7.68 (1H, d, K, J=4.0 Hz),
7.91 (1H, d, K, J=8.5 Hz), 8.21 (1H, d, K J=15.6 Hz),

8.36 (1H, s, H).
MS : (m/2: 347(M", 6.9%), 312 (Mi C1 100 %) .
CHN : Anal. Calculatedfor C;7H11{NOCLS: C, 58.63; H, 3.18;

N, 4.02.Found: C, 58.57; H, 3.13; N, 3.99.

2.3.30 (XE)-3-(2-Chloro-6-methylquinolin -3-yl)-1-(2,5-dichlorothien-
3-yl)prop-2-en-1-one (3h)

|| Cl
HsC
3 N X =
| S
/ —
N Cl
Cl
Yield : 53%
State : Pale yellow solid
M.P. : 128 °C
IR ; gmadKBr) cm* 1664 (C=0), 1595 (C=C).
'H-NMR ; (CDCl) t: 2.53 (3H, s, Me), 7.15 (1H, s4¥ 7.46 (1H,

d, Hy J=15.7 Hz), 7.60 (1H, dd, 1 J=8.6 Hz), 7.63
(1H, s, H), 7.90(1H, d, H;, J=8.6 Hz), 8.14 (1H, d, H
J=15.7 Hz), 8.34 (1H, s, Ml
MS ; (m/2: 383 (M',5.7%),346 (Mi CI , 100 %) .
CHN : Anal. Calculatedfor C;7H1oNOCIsS: C, 53.35; H, 2.63;
N, 3.66.Found: C, 53.22; H, 2.58; N, 3.62
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2.3.31 (E)-1-(3-Bromothien-2-yl)-3-(2-chloro-6-methylquinolin -3-
yl)prop-2-en-1-one (3i)

D
N/ Cl Br /
Yield ; 64%
State : Bright yellow solid
M.P. ; 189191 °C
IR ; gmadKBr) cm* 1650 (C=0), 1591 (C=C).
'H-NMR : (CDCL) &: 2.54 (3H, s, Me), 7.16 (1H, ¢4, J=5.16

Hz), 7.58 (1H, d, K, J=5.1 Hz), 7.59 (1H, dd, #
J=8.6 Hz), 7.65 (1H, s, %), 7.83 (1H, d, K, J=15.5
Hz), 7.91 (1H, d, & J=8.6 Hz), 8.22 (1H, d, K
J=15.5 Hz), 8.38 (1H, s, /.
MS : (m/2:393 (M, 5.1%),356 (Mi CI , 100 %) .
CHN : Anal. Calculatedfor C;7H;;NOCISBr: C, 51.99; H,
2.82; N, 3.57Found: C, 51.96; H, 2.79; N, 3.58.

2.3.32  (E)-1-(5-Bromothien-2-yl)-3-(2-chloro-6-methylquinolin -3-
yl)prop-2-en-1-one (3j)

I
H
3C X NN S
| \ / Br

=

N Cl
Yield : 55%
State : Pale brown alid
M.P. : 160161 °C
IR ; gmadKBr) cm* 1653 (C=0), 1588 (C=C).
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H-NMR ; (CDCl) t: 2.54 (3H, s, Me), 7.10 (1H, d,,-1J=4.0
Hz), 7.17 (1H, d, H, J=4.0 Hz), 7.38 (1H, d, H
J=15.6 Hz), 7.60 (1H, dd, HJ=8.5 Hz), 7.63 (1H, s,
Hs), 7.91 (1H, d, B, J=8.3 Hz), 8.21 (1H, d, k1 J=15.6
Hz), 8.36 (1H, s, b).

MS : (m/2: 393 (M', 10.9%),358 (Mi CI , 100 %) .

CHN : Anal. Calculatedfor C;7H1iNOCISBr: C, 51.99; H,
2.82; N, 3.57Found: C, 51.98; H, 2.77; N, 3.56.

2.3.33 (E)-3-(2-Chloro-6-methylquinolin -3-yl)-1-(5-iodothien-2-
yl)prop-2-en-1-one (3k)

| IS \ |
N/ Cl /
Yield : 87%
State : Pale yellow solid
M.P. : 178 °C
IR : gma{KBr) cm* 1648 (C=0), 1596 (C=C).
'H-NMR : (CDCls) T 2.54 (3H, s, Me), 7.36 (1H, d,,HJ=3.9

Hz), 7.37 (1H, d, i J=15.5 Hz),7.50 (1H, d, H,
J=3.9 Hz), 7.59 (1H, dd, H J=8.7 Hz), 7.62 (1H, s,
Hs), 7.90 (1H, d, i, J=8.5 Hz), 8.20 (1H, d, K1 J=15.6
Hz), 8.35 (1H, s, b).

MS : (m/2: 439 (M, 12.6%), 404 (Mi CI , 100 %) .

CHN : Anal. Calculatedfor C;7H1iNOCISI: C, 46.44; H2.52;
N, 3.19.Found: C, 46.41; H, 2.45; N, 3.17.

The ORTEPdiagram of the compourk is given in theFigure13 below.
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Figure 13. ORTER3 diagram of compoun@k with the numbering scheme. Displacement ellipsoids
are drawn at the 50% probabjlievel, H atoms are represented by circles of arbitrary radii.
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Experimental

Crystal Data

Ci17H11CIINOS

M, = 439.68
Monoclinic, P2,/c
a=17.112 (6) A
b=7.636 (3) A
c=13.174 (5) A
b=111.29 (2)°

V = 1603.9 (10) A
Z=4

Mo K Uradiation
n=2.29 mm
T=173(2) K
0.26x0.07x 0.06 mm

Data collection

Refinement

Nonius KappaCCD diffractometer
Absorption correction: mukscan
(SORTAYVBIlessing, 1997)

Tmin = 0.587,Tmax= 0.875
6042measured reflections

3652 independent reflections
2663 reflections with > 2 (1)

Rint = 0.036

R[F? > 20(F%)] = 0.041

wR(F?) = 0.097

S=1.03

3652 reflections

200 parameters

H-atom parameters constrained
o0 max= 0.52 e A

o min = -0.63 e A3
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2.3.34(2E)-3-(2-Chloro-6-methylquinolin-3-yl)-1-(1H-pyrrol -2-
yl)prop-2-en-1-one (3I)

AN || | "
N/ Cl /

Yield : 70%

State : Bright yellow solid

M.P. : 214 °C

IR ; gmadKBr) cm™* 1654 (C=0), 1594 (C=C).

'H-NMR ; (CDClg) . 2.47 (3H, s, Me), 6.24 (1H, dd,;HJ=3.5
Hz), 6.70 (1H, d, K, J=3.5 Hz), 7.05 (1H, d, ¥ J=4.2
Hz), 7.41 (1H, d, iy J=15.6 Hz), 7.57 (1H, dd, H
J=8.6 Hz), 7.63 (1H, s, &), 7.91 (1H, d, K, J=8.6 Hz),
8.18 (1H, d, K, J=15.7 Hz), 8.35 (slH, Hy).

MS ; (m/2: 295 (M, 8.5%),260(Mi CI , 100 %) .

CHN : Anal. Calculatedfor C;7H13N,OCI: C, 68.81; H, 4.42;

N, 9.44.Found: C, 68.72; H, 4.36; N, 9.40.

2.3.35(2E)-3-(2-Chloro-6-methylquinolin-3-yl)-1-(5-methyl-2-
furyl)prop -2-en-1-one (3m)

O
H3CM ,-”ﬁ - - JK D
i I ﬁﬁf ol
-, - -"'f-"f T /
N

Yield 95%

State Deep yellow solid

M.P. 158 °C
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IR ; gma{KBr) cm* 1664 (C=0), 1594 (C=C).

H-NMR ; (CDCly) U: 2.452.54 (s, Me x 2), 6.24 (1H, dd,H
J=3.4 Hz), 7.29 (1H, d, ¥1 J=3.5 Hz), 7.45 (1H, d, b
J=15.7 Hz), 7.58 (1H, ddH;, J=8.6 Hz), 7.63 (1H, s,
Hs), 7.90 (1H, d, i, J=8.6 Hz), 8.22 (1H, d, k1 J=15.8
Hz), 8.38 (1H, s, b).

MS : (m/2: 311 (M, 8.3%),276 (Mi CI , 100 %) .

CHN : Anal. Calculatedfor CigH14NO.Cl: C, 69.34; H, 4.53;
N, 4.49.Found: C, 69.32; H, 4.47; 4,48.

The ORTEPdiagram of the compour@m is given in theFigure14 below.

Figure 14. ORTER3 diagram of compound@m with the numbering scheme. Displacement ellipsoids

are drawn at the 50% probability level, H atoms are represented by circléstiairaradii.
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Experimental

Crystal Data

C1gH14CINO,

M, = 311.75
Monoclinic, C2/c
a=36.228 (10) A
b=7.372(3) A
c=11.214 (5) A
b=99.70 (2)°
V=2952 (2) R
Z=8

Mo K Uradiation
n=0.27 mm
T=173(2) K
0.22x0.20x 0.07 mm

Data collection

Refinement

Nonius KappaCCD diffractometer
Absorption correction: mukscan
(SORTAYVBIlessing, 1997)

Tmin = 0.944,Trhax= 0.982

6103 meaured reflections

3355 independent reflections
2405 reflections with > 2 (1)

Rint = 0.038

R[F? > 20(F%)] = 0.044

wWR(F%) = 0.110

S=1.01

3355 reflections

200 parameters

H-atom parameters constrained
o0 max=0.25 e A

o min = -0.24 e A3
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2.3.36 (X)-3-(2-Chloro-6-methylquinolin-3-yl)-1-(2,5-dimethyl-3-
furyl)prop -2-en-1-one (3n)

0 CH,
H,C
? N ~ =
O
e —=
N Cl
CHj4
Yield : 92%
State : Deep yellow solid
M.P. ; 145147 °C
IR ; gmax{KBr) cm* 1648 (C=0), 1596 (C=C).
'H-NMR ; (CDCl3) U: 2.292.62 (s, M x3), 6.34 (1H, s, ), 7.22
(AH, d, Hy J=15.9 Hz), 7.58 (1H, dd, K1 J=8.6 Hz),
7.61 (1H, s, B, 7.90 (1H, d, B, J=8.6 Hz), 8.08 (1H,
d, Hp, J=15.8 Hz), 8.31 (1H, s, Hl
MS ; (m/2: 325 (M, 38.1%),290 (Mi C1 , 100 %) .
CHN : Anal. Calculatedfor CigH16NO.Cl: C, 70.05; H, 4.95;

N, 4.30.Found: C, 69.99; H, 4.94; N, 4.22.

2.337 (2E)-1-(1-Benzofuran-2-yl)-3-(2-chloro-6-methylquinolin -3-
yl)prop-2-en-1-one(30)

Yield : 56%
State : Off white solid
M.P. : 162 °C
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IR : gmaKBr) cmit 1660(C=0), 1592 (C=C).

'H-NMR : (CDCl) U 2.47 (3H, s, Me), 7.28 (1H, t, Ad), 7.36
(1H, d, Hy, J=15.8 Hz), 7.427.53 (4H, m, ArH), 7.62
(1H, s, H), 7.68 (1H, dd, K J=8.5 Hz), 7.83 (1H, d,
Hs, J=8.6 Hz), 8.04 (1H, d, §lJ=15.6 Hz), 8.11 (1H, s,

Hy).
MS : (m/2): 348 (M, 12.5%), 313 (Mi CI , 100 %) .
CHN : Anal. Calculatedfor C,1H14/NO,CI: C, 72.52; H, 4.06;

N, 4.03.Found: C, 72.49; H, 3.98; N, 4.01.

2.3.38 (Z)-3-(2-Chloro-6-methylquinolin-3-yl)-1-(2,3-dihydro-1,4-
benzodioxin6-yl)prop-2-en-1-one(3p)

@]
%{ﬁ/»\ﬁ\f]
S S
ZTINT el - o
Yield : 46%
State : Off white solid
M.P. : 158160 °C
IR : Oma{KBr) cm™ 1658 (C=0), 1595 (C=C).
'H-NMR : (CDCl3) G: 2.54 (3H, s, Me), 4.32 (4H, m, Dioxane

Ring), 6.96 (1H, d, AH, J=8.8 Hz), 7.42 (1H, m, Ar
H), 7.55 (1H, d, id J=15.7 Hz), 7.58 (1H, dd, H

J=8.6 Hz), 7.62 (1H, s, &), 7.70 (1H, m, AH), 7.90
(1H, d, H, J=8.6 Hz), 8.15 (1H, d, § J=15.7 Hz), 8.36

(1H, s, H).
MS : (m/2): 365 (M, 24.1%), 330 (Mi CI , 100 %) .
CHN : Anal. Calculatedfor C,1H1eNO:Cl: C, 68.95; H, 4.41

N, 3.83.Found: C, 68.91; H, 4.36; N, 3.79.
The ORTEPdiagram of the compourtgp is given in the~igure15 below.

85



Chapter-2 Experimental

Figure 15. ORTER3 diagram of compoun@p with the numbering scheme. Displacement ellipsoids
aredrawn at the 50% probability level, H atoms are represented by circles of arbitrary radii.
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Experimental

Crystal Data

Co1H16CINO;

M, = 365.80
Monoclinic, P2,/c
a=6.370 3) A
b=38.735 (9) A
c=7.409 (4) A
b=114.93 (2)°
V=1657.8 (12) A
Z=4

Mo K Uradiation
u=0.25 mm
T=173K
0.18x0.16x 0.14 mm

Data collection

Refinement

Nonius KappaCCD diffractometer
Absorption correction: mukscan
(SORTAYVBIlessing, 1997)

Tmin = 0.956,Tmax= 0.966

6971 meaured reflections

2933 independent reflections
2256 reflections with > 2 (1)

Rint = 0.037

R[F? > 20(F%)] = 0.037

wR(F?) = 0.091

S=1.03

2933 reflections

236 parameters

H-atom parameters constrained
M max=0.19 e A

@ min=-0.23 e A3
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2.3.39 (XE)-3-(2-Chloro-6-methylquinolin -3-yl)-1-(1-naphthyl)prop -2-
en-1-one (39)

Yield
State
M.P.

'H-NMR

MS
CHN

N Cl ~
97%
Bright yellow solid
138 °C

gmadKBr) cm* 1659 (C=0), 1587 (C=C).

(CDCl3) : 2.53 (3H, s, Me), 7.38 (1H], Hy J=15.9
Hz), 7.537.60 (5H, m, ArH), 7.85 (1H, d, AH, J=6.8
Hz), 7.90 (1H, d, K J=8.6 Hz), 7.93 (1H, s, &), 8.02
(1H, d, H;, J=8.1 Hz), 8.04 (1H, d, §1J=16.2 Hz), 8.37
(1H, s, H), 8.39 (1H, d, AiH, J=8.3 Hz).

(m/2: 357 (M, 17.2%),322(MT Cl , 100 %) .
Anal. Calculatedor C,3H1gNOCI: C, 77.20; H, 4.51; N,
3.91.Found: C, 77.13; H, 4.47; N, 3.85.

The ORTEPdiagram of the compour®h is given in the Figure@below.
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AN
o, A ‘-b

Figure 16. ORTEP-3 diagram of compoundq with the numbering scheme. Displacement ellipsoids
are drawn at the 50% probability level, H atoms are represented by circles of arbitrary radii.
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Experimental

Crystal Data

Ca3H16CINO

M, = 357.82
Monoclinic, P2,/c
a=16.919 (8) A
b=7.146 (3) A
c=14.829 (5) A
b=103.29 (2)°
V=1744.9 (13) A
Z=4

Mo K Uradiation
n=0.23 mm
T=173K
0.14x0.12x 0.05 mm

Data collection

Refinement

Nonius KappaCCD diffractometer
Absorption correction: mukscan
(SORTAYVBIlessing, 1997)

Tmin = 0.968,Tmax= 0.989

6886 measred reflections

3988 independent reflections
2575 reflections with > 2 (1)

Rint = 0.039

R[F? > 20(F%)] = 0.051

wR(F%) = 0.131

S=1.01

3988 reflections

236 parameters

H-atom parameters constrained
0 max=0.24 e B

o3 min =-0.29 e A3
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2.3.40 (2E)-3-(2-Chloro-6-methylquinolin-3-yl)-1-(2-naphthyl)prop -
2-en-1-one (3r)

Yield : 65%

State : Off white solid

M.P. ; 138 °C

IR ; gma{KBr) cm* 1654 (C=0), 1589 (C=C).

'H-NMR ; (CDCls) U: 2.53 (3H, s, Me), 7.35 (1H,, Hy, J=16.1

Hz), 7.537.56 (2H, m, AfH), 7.60 (1H, dd, H J= 8.1
Hz), 7.63 (1H, s, K, 7.867.93 (4H, m, AfH), 8.03
(1H, dd, K, J=8.6 Hz), 8.06 (1H, d, kl J=16.1 Hz),
8.44 (1H, s, H), 8.46 (1H, s, AiH).
MS : (m/2: 357 (M, 1.7%), 127 (Mi  GHoNOCI, 100 %).
CHN : Anal. Calculatedor C,3H16NOCI: C, 77.20; H, 4.51; N,
3.91.Found: C, 77.18; H, 4.48; N, 3.91.

2.341 (2E)-1-(9-Anthryl) -3-(2-chloro-6-methylquinolin-3-yl)prop -2-

en-1-one(3s)

o6
)
NT  TCI

Yield : 86%
State X Deep yellow solid
M.P. ; 232-233 °C
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IR : Oma(KBr) cm* 1662 (C=0), 1586 (C=C).

'H-NMR : (CDCl) U: 2.54 (3H, s, Me), 7.32 (1H, d,jHJ=16.1
Hz), 7.477.57 (4H, m, ArH), 7.60 (1H, dd, K J=8.5
Hz), 7.63 (1H, s, B, 7.77 (1H, d, g, J=16.1 Hz), 7.84
(1H, d, H, J=8.6 Hz), 7.927.95 (2H, m,Ar-H), 8.05
8.07 (2H, m, AfH), 8.31 (1H, s, k), 8.56 (1H, s, Ar

H).
MS : (m/2): 407 (M, 83%), 177 (Mi GHgNOCI, 100 %).
CHN : Anal. Calculatedor C,7H1sNOCI: C, 79.50; H, 4.45; N,

3.43.Found: C, 7979.46; H, 4.41; N, 3.39.

2.3.42 (E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-thien-3-ylprop-2-

en-l-one (4a)

T i
N/ Cl —

Yield : 82%

State : Yellowish grey solid

M.P. ; 182 °C

IR ; gmax{KBr) cm* 1648 (C=0), 1593 (C=C).

'H-NMR : (CDCl) t: 3.94 (3H, s, OMe), 7.11 (1H, d,sHI=2.6
Hz), 7.39 (1H, d, H, J=2.9 Hz), 7.45 (1H, d, H
J=15.7 Hz), 7.60 (1H, dd, £1J=9.1 Hz), 7.69 (1H, d,
Hs', J=4.6 Hz), 7.91 (1H, d, § J=9.2 Hz), 8.17 (1H, d,
He, J=15.9 Hz), 8.20 (1H, dd, H J=2.2 Hz), 8.36 (1H,
S, Hy).

MS ; (M/2: 329 (M, 197%),294 (Mi Cl1 , 100 %) .

CHN : Anal. Calculatedfor C;7H1o2NO.CIS: C, 61.91; H, 3.67;

N, 4.25.Found: C, 61.90; H, 3.61; N, 4.23.
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2.3.43 (E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(3-methylthien-2-
yl)prop-2-en-1-one (4b)

N ||
© | SN S
N/ Cl H,C /
Yield ; 64%
State : Greenish yellow solid
M.P. ; 180 °C
IR ; gmadKBr) cm’* 1654 (C=0), 1594 (C=C).
'H-NMR ; (CDCly) U: 2.67 (3H, s, Me), 3.94 (3H, s, OMe), 7.02
(1H, d, H, J=4.9 Hz), 7.13 (1H, d, k1 J=2.6 Hz), 7.36
(QH, d, K, J=9.2 Hz), 7.0 (1H, d, K, J=15.5 Hz), 7.49
(1H, d, K, J=4.9 Hz), 7.58 (1H, dd, H J=8.6 Hz),
7.90 (1H, d, K, J=9.2 Hz), 8.17 (1H, d, k1 J=15.4 Hz),
8.33 (1H, s, H).
MS ; (m/2: 343 (M, 63.5%),308(Mi CI , 100 %) .
CHN : Anal. Calculatedfor C1gH1sNO-CIS: C, 6288; H, 4.10;

N, 4.07.Found: C, 62.75; H, 4.02; N, 4.03.

2.3.44 (E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(4-methylthien-2-
yl)prop-2-en-1-one (4c)

I [
¢
| XX \ S
_ /
N Cl
CHy
Yield : 74%
State : Greenish yellow solid
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M.P. ; 146 °C
IR : gma(KBr) cm 1656 (C=0), 1594 (C=C).
"H-NMR : (CDCl) U: 2.33 (3H, s, Me), 3.94 (3H, s, OMe), 7.02

(1H, d, H, J=4.9 Hz), 7.12 (1H, d, § J=2.5 Hz), 7.31
(1H, s, K), 7.40 (1H, dd, K J=9.3 Hz), 7.44 (1H, d,
Hg J=15.6 Hz), 7.70 (1H, s, 8, 7.91 (H, d, H,

J=9.2 Hz), 8.19 (1H, d, § J=15.6 Hz), 8.35 (1H, s,

Hy).
MS : (m/2): 343 (M, 21.4%), 308 (Mi C 1 100 %) .
CHN : Anal. Calculatedfor C;sH14NO,CIS: C, 62.88; H, 4.10;

N, 4.07.Found: C, 62.79; H, 4.04; N, 4.04.

2.3.45(2E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(5-methylthien-2-
yl)prop-2-en-1-one (4d)

N ||
7 | NN \ S/ CH,
N/ Cl
Yield : 57%
State : Yellowish grey solid
M.P. ; 152153 °C
IR ; gmadKBr) cm™* 1648 (C=0), 1588 (C=C).
'H-NMR ; (CDCls) U: 2.54 (3H, s, Me), 3.93 BB s, OMe), 7.06
(QH, d, H' J=4.4 Hz), 7.11 (1H, d, § J=2.6 Hz), 7.33
(1H, d, H;, J=15.6 Hz), 7.42 (1H, dd, HJ=9.2 Hz),
7.68 (1H, d, H J=4.4 Hz), 7.90 (1H, d, 1 J=9.2 Hz),
8.12 (1H, d, K, J=15.6 Hz), 8.36 (1H, s, Hl
MS ; (m/2: 343 (M, 29.8%),308(MT Cl , 100 %) .
CHN : Anal. Calculatedfor C;gH14NO.CIS: C, 62.88; H, 4.10;

N, 4.07.Found: C, 62.81; H, 4.03; N, 4.01.
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2.346 (2E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(2,5
dimethylthien-3-yl)prop-2-en-1-one (4€)

C|3H3 |C|) CH,
@]
X A =
| S
/ —
N Cl
CH,
Yield ; 94%
State : Off white solid
M.P. ; 116 °C
IR ; gma{KBr) cm* 1648 (C=0), 1585 (C=C).
'H-NMR ; (CDCl) U: 2.442.72 (s, Me x 2), 3.93 (3H, s, OMe),

7.09 (1H, s, H), 7.10 (1H, d, 1§, J=2.9), 7.33 (1H, d,
Hg J=15.7 Hz), 7.39 (1H, dd, J=9.2 Hz), 7.90 (1H,
d, Hs, J=9.2 Hz), 8.07 (1H, d, § J=15.7 Hz), 8.31 (1H,

S, Hy).
MS : (m/2): 357 (M, 56.4%), 322 (Mi C 1 100 %) .
CHN : Anal. Calculatedfor C;0H1gNO,CIS: C, 63.77; H, 4.51;

N, 3.91.Found: C, 63.62; H, 4.44; N, 3.85.

2.3.47(2E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(3-chlorothien-2-
yl)prop-2-en-1-one (4f)

T I
O
| N X \ S
P /
N Cl cl
Yield : 67%
State : Greyish green solid
M.P. ; 136138 °C
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IR ; gma{KBr) cm* 1651 (C=0), 1594 (C=C).

H-NMR ; (CDCly) T: 3.94 (#H, s, OMe), 7.08 (1H, d, ¥ J=5.2
Hz), 7.12 (1H, d, & J=2.7 Hz), 7.41 (1H, dd, H
J=9.2 Hz), 7.61 (1H, d, ¥ J=5.2 Hz), 7.83 (1H, d, H
J=15.5 Hz), 7.91 (1H, d, J=9.2 Hz), 8.22 (1H, d, K
J=15.6 Hz), 8.36 (1H, s, M

MS : (m/2: 363 (M, 249%),328 (Mi C1 , 100 %) .

CHN : Anal. Calculatedfor C;7H11NO,CI,S: C, 56.06; H, 3.04;
N, 3.84.Found: C, 56.02; H, 3.01; N, 3.78.

2.3.48 (ZE)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(5-chlorothien-2-
yl)prop-2-en-1-one (49)

e i
N/ Cl

Yield : 95%

State : Yellowish grey solid

M.P. ; 178180 °C

IR ; gmadKBr) cm* 1654 (C=0), 1594 (C=C).

'H-NMR ; (CDClg) t: 3.91 (3H, s, OMe), 6.95 (1H, d,;HI=4.1
Hz), 7.11 (1H, d, Bl J=2.7 Hz), 7.36 (1H, dd, $1J=9.2
Hz), 7.42 (1H, d, Iy J=15.6 Hz), 7.50 (1H, d, #i
J=4.1 Hz), 7.89 (1H, d, K J=9.2 Hz), 8.12 (1H, d, H
J=15.6 Hz), 8.36 (1H, s, M

MS ; (m/2: 363 (M, 13.7%),328 (Mi CI , 100 %) .

CHN : Anal. Calculatedfor C;7H11NO.CI,S: 56.06; H, 3.04; N,

3.84.Found: C, 56.01; H,.28; N, 3.79.
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2.3.49(2E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(2,5
dichlorothien-3-yl)prop-2-en-1-one (4h)

Yield
State
M.P.

'H-NMR

MS
CHN

(|3H3 ﬁ Cl
¢}
X X =
| S
/ —
N Cl
Cl
96%
Greyish green solid
144 °C

gmadKBr) cm’* 1664 (C=0), 1591 (C=C).

(CDCl) U 3.94 (3H, s, OMe), 7.11 (1H, d,sHI=2.7
Hz), 7.16 (1H, s, W), 7.41 (1H, dd, H J=9.2 Hz), 7.46
(1H, d, Hy, J=15.7 Hz), 7.91 (1H, d, §1J=9.2 Hz), 8.14
(1H, d, H, J=15.7 Hz), 8.33 (1H, s, M

(m/2): 397 (M, 14.3%), 362 (Mi @ 100 %).

Anal. Calculatedor Ci7H1oNO-CIsS: C, 51.21; H, 2.53;
N, 3.51.Found: C, 51.19; H, 2.42; N, 3.46.

2.3.50 (ZE)-1-(3-Bromothien-2-yl)-3-(2-chloro-6-methoxyquinolin-3-
yl)prop-2-en-1-one (4i)

L [
O
YT
_ /
N Cl Br
Yield : 73%
State : Greyish green solid
M.P. ; 148150 °C
IR : gma{KBr) cm* 1650 (C=0), 1591 (C=C).
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H-NMR ; (CDCls) t: 3.94 (3H, s, OMe), 7.12 (1H, d,sHI=2.7
Hz), 7.16 (1H, d, H, J=5.1 Hz), 7.41 (1H, dd, #
J=9.2 Hz), 7.59 (1H, d, ¥ J=5.1 Hz), 7.83 (1H, d, H
J=15.6 Hz), 7.91 (1H, d, §1J=9.2 Hz), 822 (1H, d, H,
J=15.6 Hz), 8.36 (1H, s, /i

MS : (m/2: 408 (M, 16.2%),374(Mi CI , 100 %) .

CHN : Anal. Calculatedfor C;7H1iNO,CISBr: C, 49.96; H,
2.71; N, 3.43Found: C, 49.92; H, 2.70; N, 3.33.

2.3.51(2E)-1-(5-Bromothien-2-yl)-3-(2-chloro-6-methoxyquinolin-3-
yl)prop-2-en-1-one (4j)

T i
N/ Cl

Yield : 84%

State : Yellowish grey solid

M.P. : 178 °C

IR ; gmadKBr) cm™* 1654 (C=0), 1589 (C=C).

'H-NMR ; (CDCl) G: 3.91 (3H, s, OMe), 6.95 (1H, d,,HI=4.1
Hz), 7.0 (1H, d, H, J=2.6 Hz), 7.36 (1H, dd, $1J=9.2
Hz), 7.42 (1H, d, Iy J=15.6 Hz), 7.45 (1H, d, #
J=4.1 Hz), 7.89 (1H, d, § J=9.2 Hz), 8.13 (1H, d, K
J=15.6 Hz), 8.36 (1H, s, )

MS ; (m/2: 409 (M, 20.4%),374(Mi CI , 100 %) .

CHN : Anal. Calcubted for C;7H1iNO,CISBr: C, 49.96; H,

2.71; N, 3.43Found: C, 49.87; H, 2.68; N, 3.41
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2.3.52 (E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(5-iodothien-2-
yl)prop-2-en-1-one (4k)

I ||
© | N X | S\
N/ Cl /
Yield : 91%
State ; Yellowish grey solid
M.P. : 184 °C
IR ; gmadKBr) cm™* 1648 (C=0), 1594 (C=C).
'H-NMR ; (CDCls) G: 3.91 (3H, s, OMe), 6.92 (1H, d,,HI=4.1
Hz), 7.10 (1H, d, I5 J=2.7 Hz), 7.36 (1H, dd, HJ=9.2
Hz), 7.43 (1H, d, Iy J=15.5 Hz), 7.46 (1H, d, ¥
J=4.1 Hz), 7.89 (1H, d, k1 J=9.2 Hz), 8.4 (1H, d, H,
J=15.6 Hz), 8.36 (1H, s, )
MS ; (m/2: 455 (M, 11.2%), 237 (Mi GHgNOCI, 100 %).
CHN : Anal. Calculatedor Cy7H11NOCISI: C, 44.81; H, 2.43,;

N, 3.07.Found: C, 44.75; H, 2.39; N, 3.02.

2.353 (ZE)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(1H-pyrrol -2-
yl)prop-2-en-1-one (4l)

I+
H3C/O N X \ N
N/ Cl /
Yield : 90%
State X Pale yellow solid
M.P. ; 172 °C
IR: : Omadmad{KBr) 1648 (C=0), 1596 (C=C) cMm
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'H-NMR;: : (CDCly) U: 2.47 (3H, s, OMe), 6.34 (1H, dd,HI=3.4
Hz), 6.64 (1H, d, H, J=3.4 Hz), 7.0 (1H, d, K, J=4.0
Hz), 7.44 (1H, d, l§ J=15.5 Hz), 7.52 (1H, dd, H
J=8.6 Hz), 7.12 (1H, d, &l J=2.7 Hz), 7.90 (1H, d, &
J=8.6 Hz), 8.20 (1H, d, § J=15.6 Hz), 8.34 (1H, s,

Hy).
MS : (m/2 311 (M, 13.3%), 276 (Mi € 100 %).
CHN : Anal. Calculatedfor C;7H13N>O.Cl C, 65.28; H, 4.19;

N, 8.96.Found: C, 65.27; H, 4.11; N, 8.92.

2.3.54(2E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(5-methyl-2-
furyl)prop -2-en-1-one (4m)

Yield X 98%

State : Greenish yellow solid

M.P. ; 168 °C

IR ; gmadKBr) cm* 1664 (C=0), 1594 (C=C).

'H-NMR ; (CDCly) U: 2.45 (3H, s, Me), 3.93 (3H, s, OMe), 6.24

(1H, dd, H', J=3.0 Hz), 7.29 (1H, d, ¥ J=3.4 Hz),
7.45 (1H, d, K, J=15.8 Hz), 7.40 (1H, dd, 51J=9.1
Hz), 7.12 (1H, d, Kl J=2.7 Hz), 7.90 (1H, dHg, J=8.2
Hz), 8.22 (1H, d, il J=15.8 Hz), 8.36 (1H, s, Ml
MS ; (M/: 327 (M, 28.7%),292 (Mi Cl1 , 100 %) .
CHN : Anal. Calculatedfor C1gH14NOsCI: C, 65.96; H, 4.31;
N, 4.27.Found: C, 65.94; H, 4.31; N, 4.26.
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2.355 (Z)-3-(2-Chloro-6-methoxyquindin -3-yl)-1-(2,5-dimethyl-3-
furyl)prop -2-en-1-one(4n)

TD CHs
HaC” ° NN “ o
N/ Cl —
CHs;
Yield : 69%
State : Pale yellow solid
M.P. ; 122 °C
IR ; gmadKBr) cm* 1649 (C=0), 1596 (C=C).
'H-NMR ; (CDCly) U: 2.272.61 (s, Me x 2), 3.93 (3H, s,M®),
6.97 (1H, s, H), 7.11 (1H, d, B, J=2.7 Hz), 7.24 (1H,
d, Hy J=15.9 Hz), 7.40 (1H, dd, HJ=9.2 Hz), 7.90
(1H, d, H;, J=9.2 Hz), 8.12 (1H, d, K J=15.8 Hz), 8.36
(1H, s, H).
MS ; (m/2: 341 (M, 22.5%),306 (Mi CI , 100 %) .
CHN : Anal. Calculaed for CigH16NO3Cl: C, 66.77; H, 4.72;

N, 4.10.Found: C, 66.74; H, 4.68; N, 4.09.

2.356 (2E)-1-(1-Benzofuran-2-yl)-3-(2-chloro-6-methoxyquinolin-3-
yl)prop-2-en-1-one (40)

@]
O
=
N
Yield : 62%
State : Off white solid
M.P. : 158 °C
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IR : Oma(KBr) cm* 1658 (C=0), 1587 (C=C).

'H-NMR : (CDCly) U 3.87 (3H, s, OMe), 7.01 (1H, d,sHI=2.7
Hz), 7.29 (1H, t, AH) 7.36 (1H, d, 4, J=15.8 Hz),
7.427.52 (4H, m, AfH), 7.67 (1H, d, H, J=9.2 Hz),
7.82 (1H, d, K, J=9.2 Hz), 8.06 (1H, d, 5 J=15.8 Hz),

8.10 (1H, s, H).
MS : (m/2): 363 (M, 10.5%), 328 (Mi CI , 100 %) .
CHN : Anal. Calculatedfor C,1H14NOsCI: C, 69.33; H, 3.88;

N, 3.85.Found: C, 69.31; H, 3.82; N, 3.81.

2.3.57 (E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(2,3-dihydro-1,4-
benzadioxin-6-yl)prop-2-en-1-one (4p)

9]
MEDHH \a\ TQZ fﬂf‘\_\:“f ;:;jf(}x

-, _’_.--"-' - .-ff' :: ‘ ,-']

. ‘K_N_.- MC' :}‘u H“MD
Yield : 92%
State : Off white solid
M.P. : 163164 °C
IR : OmaxKBr) cm?! 1658 (C=0), 1596 (C=C).
H-NMR : (CDCly) G: 3.93 (3H, s, OMe), 4.34 (4H, m, Dioxane

Ring), 6.94 (1H, d, AH, J=8.1 Hz), 7.12 (1H, dHs,
J=2.6 Hz), 7.36 (1H, d, AH, J=3.9 Hz), 7.50 (1H, d,
Hg J=15.6 Hz), 7.58 (1H, dd, £J=9.1 Hz), 7.70 (1H,
m, Ar-H), 7.91 (1H, d, i, J=9.2 Hz), 8.18 (1H, d, #
J=15.6 Hz), 8.35 (1H, s, )

MS ; (m/2: 381 (M, 7.5%),346 (Mi CI , 100 %) .

CHN : Anal. Calculatedfor C,1H1eNO4CI: C, 66.06; H, 4.22;
N, 3.67.Found: C, 66.02; H, 4.18; N, 3.63.
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2.3.58(2E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(1-naphthyl)prop -
2-en-1-one (4Q)

Yield
State
M.P.

H-NMR

MS
CHN

0 r’f”
MED\\/:;H r::;j\ﬂﬁy ’;Hw{f m]j

twfj/\wf ol R&H:f‘
90%
Pale yellow solid
162 °C
gmadKBr) cm’* 1659 (C=0), 1587 (C=C).
(CDCly) U 3.92 (3H, s, OMe), 7.09 (1H, d,sHJ=2.7
Hz), 7.38 (1H, d, Iy J=15.9 Hz), 7.40 (1H, dd, H
J=9.2 Hz), 7.537.61 (3H, m, ArH), 7.837.92 (3H, m,
Ar-H), 7.98 (1H, d, B, J=9.2 Hz) 8.03 (1H, d, H,
J=16.1 Hz), 8.35 (1H, s, Bl 8.40 (1H, d, AH, J=8.3
Hz).
(m/2: 373 (M',57.0%),338(Mi CI , 100 %) .
Anal. Calculatedfor Cy3H16NO.Cl: C, 73.90; H, 4.31;
N, 3.75.Found: C, 73.87; H, 4.27; N, 3.72.

2.359 (2E)-3-(2-Chloro-6-methoxyquinolin-3-yl)-1-(2-naphthyl)prop -
2-en-1-one(4r)

Yield
State

O

MEO.T%H X g’j%f’iuh“m ,f’h ,f'i‘:cj

x%,:;:? . Nf;:" Sy ?«::

“Cl

55%
Light grey solid
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M.P. : 140 °C
IR : OmaKBF) cmit 1659 (C=0), 1586 (C=C).
'H-NMR : (CDCly) & 3.95 (3H, s, OMe), 7.15 (1H, dsHJI=2.7

Hz), 7.41 (1H, dd, K J=9.2 Hz), 755-7.64 (2H, m, Ar
H), 7.73 (1H, d, K, J=15.7 Hz), 7.89B.00 (4H, m, Ar
H), 8.11 (1H, dd, |J=9.2 Hz), 8.23 (1H, d, 1 J=15.7
Hz), 8.42 (1H, s, b, 8.56 (1H, s, AH).
MS : (m/2): 373 (M, 34.9%),338(Mi CI , 100 %) .
CHN : Anal. Calculatedfor Cy3H16NO.CIl: C, 73.90; H, 4.31;
N, 3.75.Found: C, 73.88; H, 4.27; N, 3.71.

2.3.60 (Z)-1-(9-Anthryl) -3-(2-chloro-6-methoxyquinolin-3-yl)prop -2-

en-1-one (4s)

O =T
Megxmfﬁﬂux = |
m# K‘*N’:’F’? Hm \H\Q?

|
Yield : 97%
State : Deep yellow solid
M.P. X 220222 °C
IR : gmadKBr) cm* 1660 (C=0).1588 (C=C).
H-NMR : (CDCl) U 3.92 (3H, s, OMe), 7.11 (1H, d,sHI1=2.7

Hz), 7.40 (1H, d, i J=16.1 Hz), 7.477.56 (4H, m, Ar
H), 7.84 (1H, dd, H J=7.2 Hz), 7.967.93 (2H, m, Ar
H), 7.96 (1H, d, 1§, J=16.1 Hz), 8.03 (1H, d, §J=7.4
Hz), 8.54 (1Hs, Ar-H) 8.068.08 (2H, m, AfH).
MS ; (M/2): 423 (M, 16.3%), 177 (Mi GHoNO,CI, 100 %).
CHN : Anal. Calculatedfor C,;H1gNO.Cl: C, 76.50; H, 4.28;
N, 3.30.Found: C, 76.42; H, 4.27; N, 3.27.
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2.4 General Method for the Synthesis of 2Pyrazolines®
4. 1b2. 4. 44) (Schemebl |)

A mixture of Chalconelak, 2ak, 3ak or 4a-k, 1.0 mmol) and hydrazine
hydrate (3.0 mmol) in ethanol (10 mL) was refluxed. The crude product was
precipitated out in the reaction flask withirl8 min. Subsequently, it was poured
onto icecold water (50 ml). The precipitates were collected by filtration, washed with
cold water followed by cold EtOH to obtainp¥razolines which were recrystallised
from EtOH (95%) to obtain pure compourtitsk, 6a-k, 7a-k and8a-k.

2.4.1 2-Chloro-8-methyl-3-(3-thiophen-3-yl-4,5-dihydro-1H-pyrazol-
5-yh)quinoline (5a)

H
N—N
\
S 7 s
N/ Cl
Yield ; 72%
State : White solid
M.P. : 195196 °C
IR ; gma{KBr) cm* 3274 (NH), 1595 (C=N of pyrazoline
ring), 1550 (C=N of quinoline ring).
'H-NMR : (CDCly) U: 2.70 (3H, s, Me), 2.97 (1H, dd,=16.4, 9.4

Hz, 4H,), 3.75 (1H, ddJ = 16.4, 10.7 Hz, 4H}), 5.39
(1H, t,J = 9.9 Hz, 5H), 7.32 (1H, dd, &, J = 5.0 Hz,
2.8 Hz), 7.45 (1H, t, §§J = 7.6 Hz), 7.55 (1H, d, H J
= 7.0 Hz), 7.60 (1H, d, ¥ J = 4.6 Hz, 1.0 Hz), 7.67
(AH, d, K, J = 6.6 Hz), 8.08 (1H, dd, ¥§ J = 2.7 Hz,
1.0 Hz), 8.39 (1H, s, Y.

MS : (m/2): 328 (M, 100 %).
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CHN : Anal. Calculated for GH14N5CIS: C, 62.28; H, 4.30; N,
12.82. Found: C, 62.22; H, 4.22; N, 12.78.

2.4.2 2-Chloro-8-methyl-3-[3-(3-methylthiophen-2-yl)-4,5-dihydro -
1H-pyrazol-5-yl]quinoline (5b)

Yield : 67%

State : White solid

M.P. ; 130131 °C

IR : Oma{KBr) cm™ 3277 (NH), 1605 (C=N of pyrazoline
ring), 1552 (C=N of quinoline ring).

'H-NMR ; (CDCly) U: 2.632.73 (s, Me x 2), 2.86 (1H, dd, =

16.3, 9.4 Hz, 4H,), 3.66 (1H, dd,) = 16.3, 10.5 Hz, 4
Hp), 5.31 (1H, tJ = 9.9 Hz, 5H), 6.82 (1H, d, K, J =
5.1 Hz), 7.45 (1H, t, I =7.6 Hz), 7.33 (1H, d, ¥ J
= 5.1 Hz), 7.54 (1H, d, HJ=7.0 Hz), 7.69 (1H, d, &l
J=7.9 Hz), 8.38 (1H, s, Bl

MS ; (m/2: 342 (M, 100 %).

CHN : Anal. Calculated for @gH16N3CIS: C, 63.24; H, 4.72; N,
12.29. Found: C, 63.22; H, 4.75; N, 12.23.
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2.4.3 2-Chloro-8-methyl-3-[3-(4-methylthiophen-2-yl)-4,5-dihydro -
1H-pyrazol-5-ylJquinoline (5¢)

H
N—N
\ S
X
\
=
N cl CH,
CHy
Yield ; 71%
State : White solid
M.P. : 182 °C
IR : gma{KBr) cm™ 3281 (NH), 1595 (C=N of pyrazoline
ring), 1555 (C=N of quinoline ring).
'H-NMR ; (CDCly) U 2.302.72 (s, Mex 2), 2.87 (1H, ddJ =

16.3, 9.3 Hz, 4,), 3.69 (1H, dd,J = 16.3, 10.5 Hz, 4
Hp), 5.31 (1H, tJ = 9.9 Hz, 5H) 7.11 (1H, s, ), 7.44
(1H, t, H, J = 7.5 Hz), 7.55 (1H, d, H J = 7.0 Hz),
7.69 (1H, d, W, J= 7.0 Hz), 7.52 (1H, s, 4), 8.37 (1H,

S, Hy).
MS : (m/2): 342 (M, 100 %).
CHN : Anal. Calculated for @gH16N3CIS: C, 63.24; H, 4.72; N,

12.29. Found: C, 63.20; H, 96N, 12.25.

2.4.4 2-Chloro-8-methyl-3-[3-(5-methylthiophen-2-yl)-4,5-dihydro -
1H-pyrazol-5-yl]quinoline (5d)

H
N—N
N \ S.__CHg
W
N
CH,
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Yield ; 80%

State : Pale yellow solid

M.P. : 209210 °C

IR ; gmadKBr) cm* 3278 (NH), 1592 (C=N of pyrazoline
ring), 1550 (C=N of quinoline ring).

H-NMR ; (CDCly) U 2.532.72 (s, Me x 2), 2.83 (1H, dd, =

16.3, 9.3 Hz, 41, 3.67 (1H, dd,) = 16.3, 10.5 Hz, 4

Hb), 5.31 (1H, tJ = 9.9 Hz, 5H), 6.66 (1H, dH4, J =
3.0 Hz), 6.86 (1H, d, ¥1J = 3.4 Hz), 7.44 (1H, t, § J
= 7.6 Hz), 7.54 (1H, d, HJ=7.0 Hz), 7.62 (1H, d, &
J=28.1Hz), 833 (1H, s, Hl

MS ; (m/2): 342 (M, 100 %).

CHN : Anal. Calculated for @gH16N3CIS: C, 63.24; H, 4.72; N,
12.29.Found: C, 63.23; H, 4.70; N, 12.27.

2.4.5 2-Chloro-3-[3-(2,5-dimethylthiophen-3-yl)-4,5-dihydro -1H-
pyrazol-5-yl]-8-methylquinoline (5e)

H—N HsC
S BN
N/ Cl CHs
CH,4
Yield : 88%
State : Brown solid
M.P. : 126127 °C
IR X Oma{KBr) cm™ 3282 (NH), 1609 (C=N of pyrazoline
ring), 1553 (C=N of quinoline ring).

'H-NMR ; (CDCly) U 2.422.73 (s, Me x 3), 2.84 (1H, dd, =

16.3, 9.7 Hz, 4), 3.68 (1H, ddJ = 16.3, 10.6 Hz, 4
Hp), 5.30 (1H, t,J = 10.0 Hz, 5H), 6.86 (1H, sH.),
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742 (1H, t, §,J =77 Hz), 754 (1H,d, HJ=7.0
Hz), 7.68 (1H, d, Bl J= 8.1 Hz), 8.34 (1H, s, HL

MS : (m/2): 356 (M, 100 %).

CHN : Anal. Calculated for GH1gN3CIS: C, 64.12; H, 5.10; N,
11.81. Found: C, 64.10; H, 5.08; N, 11.79.

2.46 2-Chloro-3-[3-(3-chlorothiophen-2-yl)-4,5-dihydro -1H-pyrazol-
5-yl]-8-methylquinoline (5f)

H
N—N
\ S
A W
N/ Cl Cl
H5C
Yield : 81%
State : Yellowish brown solid
M.P. : 152 °C
IR ; Oma{KBr) cm* 3277 (NH), 1610 (C=N of pyrazoline
ring), 1559 (C=N of quinoline ring).

'H-NMR ; (CDClg) t: 2.72 (3H, s, Me), 3.11 (1H, dd, = 16.9,

10.2 Hz, 4H,), 3.94 (1H, dd) = 16.9, 10.8 Hz, ),
5.39 (1H, tJ = 10.4 Hz, 5H), 6.87 (1H, d, i, J = 5.4
Hz), 7.41 (1H,t, |, J = 7.6 Hz), 7.54 (1H, d, HJ =
7.0 Hz), 7.32 (1H, d, K1 J = 5.4 Hz), 7.65 (1H, d, K J
=8.1 Hz), 8.37 (1H, s, Bl

MS ; (m/2): 362 (M, 100 %).

CHN : Anal. Calculated for ¢H13N3ClLS: C, 56.36; H, 3.62;
N, 11.60. Bund: C, 56.34; H, 3.58; N, 11.54.

10¢



Chapter-2 Experimental

2.4.7 2-Chloro-3-[3-(5-chlorothiophen-2-yl)-4,5-dihydro -1H-pyrazol-
5-yl]-8-methylquinoline (59)

H
N—N
\ S.__cl
h \
N/ Cl
HC
Yield ; 80%
State : Pale yellow solid
M.P. ; 230232 °C
IR ; gmadKBr) cm 3285 (NH), 1603 (C=N of pyrazoline
ring), 1560 (C=N of quinoline ring).

'H-NMR ; (CDClg) U: 2.72 (3H, s, Me), 2.89 (1H, dd, = 16.3,

10.1 Hz, 4H,), 3.62 (1H, ddJ = 16.3, 10.7 Hz, Hy),
5.39 (1H, tJ = 10.3 Hz, 5H), 6.85 (1H, d, K, J = 4.2
Hz), 7.42 (1H, t, i, J = 7.6 Hz), 7.56 (1H, d, HJ =
7.0 Hz), 7.48 (1H, d, 51 J = 4.4 Hz), 7.63 (1H, d, K J
= 8.0 Hz), 8.35 (1H, s, Hl.

MS ; (m/2): 362 (M, 100 %).

CHN : Anal. Calculated for gH13NsClLS: C, 56.36; H, 3.62;
N, 11.60. Bund: C, 56.31; H, 3.56; N, 11.55.

2.4.8 2-Chloro-3-[3-(2,5-dichlorothiophen-3-yl)-4,5-dihydro-1H-
pyrazol-5-yl]-8-methylquinoline (5h)
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Yield ; 75%

State : Yellowish brown solid

M.P. : 153 °C

IR ; gmadKBr) cm* 3280 (NH), 1615 (C=N of pyrazoline
ring), 1560 (C=N of quinoline ring).

H-NMR ; (CDCly) t: 2.72 (3H, s, Me), 3.15 (1H, dd, = 16.8,

10.0 Hz, 4H,), 4.00 (1H, dd,J] = 16.8, 10.5 Hz, 4,),
5.40 (1H, t,J = 10.3 Hz, 5H), 6.96 (1H, s, H), 7.41
(AH, t, H, J = 7.6 Hz), 7.56 (1H, d, i1 J = 6.8 Hz),
7.62 (1H, d, H,J=8.1 Hz), 8.35 (1H, s, HL

MS ; (m/2): 397 (M, 100 %).

CHN : Anal. Calculated for gH12N3CIsS: C, 51.47; H, 3.05;
N, 10.59.Found: C, 51.41; H, 3.00; N, 10.56.

2.4.9 3-[3-(3-Bromothiophen-2-yl)-4,5-dihydro -1H-pyrazol-5-yl] -2-

chloro-8-methylquinoline (5i)

H
N—N
\ S
h W
N/ Cl Br
CHg
Yield : 77%
State : Pale yellow solid
M.P. : 166-168 °C
IR ; gma{KBr) cm* 3279 (NH), 1607 (C=N of pyrazoline
ring), 1555 (C=N of quinoline ring).
'H-NMR : (CDClg) t: 2.72 (3H, s, Me), 3.21 (1H, dd, = 16.9,

10.2 Hz, 4Hy), 4.10 (1H, dd,) = 16.8, 10.8 Hz, 4y),
5.32 (1H, t,J = 10.4 Hz, 5H), 6.86 (1H, d, K, J = 5.5
Hz), 7.43 (1H, t, i, J = 7.6 Hz), 7.21 (1H, d, &} J =

111






