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CHAPTHt-III

^j.3 * “Kethylene^is-C^^ * -dichloro~|j;^-raethyl- 

quinolin^derivatijes s

On reviewing the literature it was found that 

different methylene bis quinoline derivatives are having 

the point of attachments of quinoline nuclei either from 

the pyridine ring of the quinoline nucleus or from the 

benzene ring of the .quinoline nucleus to the carbon atom 

of methane. 2,2'-methylene bis quinolines (1), 3»3*- 

methylene bis quinoline s(2), 4,4< -methylene bis quinolines 

(3) and 2,4*-methylene bis quinolines (4) are reported in 

the literature, in which pyridine rings of quinoline nuclei 

linked through methylene bridge. Similarly,,5,5'-methylene 

bis quinolines( 5), 6,6‘ -methylene bis quinolines (6),

7,7*-methylene bis quinoline.s(7) and 8,8’-methylene bis 

quinolines(8) are also known in the literature.
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6,6*-Methylene bis quinoline (9) was synthesised 

by Borsehe and Kienitz1, by the Skraup synthesis on *+,M~ 

diamino-diphenyl methane (10).

In course of the synthesis of photographic (1
. L \j

s®nisters, Mills and Hammer synthesised 2,2*-methylene < p

bis (1-ethyl-quinaldine) type of compounds (11) by the

action of formaldehyde and alkali on a hot alcoholic

solution of quinoline ethiodic and quinaldine ethiodide.

Fischer and Seheibe3 prepared red coloured dye, 2,2’-

methylene bis (^,4-* -diphenyl quinoline) (12) by the action

of air and GOz on 2-methyl-l+-phenyl quinoline methiodide

solution in alcohol. They proved that during the reaction one

methyl group was eleminated and union of two nuclei took

place through the remaining methylene group. 2,2‘-methylene

bis quinoline1! were prepared by heating 2-chloro quinolines

with 2-methyl quinolines in a sealed tube at 200°. By

heating 3~chloro-benzo(f)quinoline with 3-®ethyl-benzo(f)

quinoline, Seheibe^ obtained 3*3,-niethylene bis benzo(f)

quinoline (13) along \tfith little tris quinoline methane (l^).
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2,4*-methylene bis(quinoline) (15) was prepared 

by heating 4-chloro quinoline with quinaldine at 300°• 
Schuller6 prepared,. 5?5*-methylene bis (8-hydroxyquinoline) 

(16) by the treatment of 8-hydroxyquinoline with formaldehyde 
in concentrated sulphuric acid. Mehta and Patel7 synthesised 
3,3'-methylene bis (2-hydroxy-4-methyl quinoline) (17) by 
first condensing acetoacetanilide with sodium formaldehyde 
sulphoxy./«{re followed by cyclisation using acetic anhydride and 
cone, sulphuric acid.



232



283
tke

Tims, it was found, on reviewing ^literature that the 
synthesis of 4,3‘-methylene his quinoline derivatives 
are not reported. In view of the antimalarial activity of 
the quinoline derivatives, it was thought of interest to 
synthesise substituted 4,3’-methylene bis quinoline 
derivatives having substitutents such as bromo, chloro, 
methoxy and ethoxy and methyl groups in the benzonoid 
part of quinoline ring system. Chudgar and Trivedi8 
reported that the bromination of acetoacetanilides g&ve 
the w-bromo derivatives which on cyclisation gave 4- 
bromomethyl carbestfr^l derivatives. These bromomethyl 
derivatives are used as starting material for the synthesis 
of different substituted 4,3‘-methylene bis quinoline 
derivatives. 4-Bromomethyl carbostyril derivatives are 
condensed'with substituted o-sodio acetoaeetanilide 
derivatives in the presence of dimethyl sulphoxide to 
obtain the corresponding a-(2-hydroxy-4-quinonyl methyl) 
acetoaeetanilide derivatives, (3.^). It has been observed 
that the condensation of 4-bromomethyl carbostyril and 
a-sodio acetoaeetanilide did not occur in the absence of 
dimethyl sulphoxide. The a-(2-hydroxy-4-quinolylmethyl) 
acetoaeetanilide derivatives, on cyclisation with cone, 
sulphuric acid gave 4,3*-methylene bis (2,2’-dihydroxy-4*- 
methyl quinoline)derivatives (2§). The (2fi>) when reacted 
with phosphorousoxychloride, gave 4,3*-methylene bis (2,2*— 
dichloro-4*-methyl quinoline) derivatives (24). The same
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methylene bis quinoline derivatives were prepared by
using 2-chloro-^chlorcmethyl quinoline; derivatives as
starting materials. ^Bromomethyl carbostyril derivatives

owere treated with phosph^usoxychloride, to obtain 2-
chloro-5*- chloromethyl quinoline derivatives, which when
condensed with o-sodio acetoacetanilide derivatives in
the presence of DMSO, gave a-(2-chloro~4~quinolyl methyl)
acetoacetanilide derivatives (22)9 which were cyclised
with cone, sulphuric acid to give ^,3'-methylene bis,
(2-ehloro-2’-hydroxy-M-methyl quinoline) derivatives,

o(23). On further treatment with phospri^usoxychloride, 
gave 4,3*“Biethylene bis (2,2’-dichloro-4*-methyl quinoline) 
derivatives (24). The m.ps. and mixed m.ps. with the 
compounds described above were not depressed.
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Thus a-sodium salt of acetoacetanili.de(^?o) 

condensed with H-chloromethyl-2-chloroquinoline (3i ) in 
dry benzene, in the presence of dimethyl sulphoxide gave 
a-(2-chloro-*4~quinolylmethyl) acetoacetanilide ( 33). The 
structure of (^3) -was confirmed on the basis of IR and 
NMR spectra. IR (KBr) of (33) showed band at 3250 cm**1 
for hydroxy group and at 1570 cm"1 for >0=0 of enol, 
which suggested that the (33) exists in two forms, ketonie
(•3?) and enolic (3?r) as tautomers. IMR (DMSO-acetone d6)

1
spectrum of (-3-3) showed the signals at S $ 2.3, singlet, 3R» 
-GH3 group -CO-CH3 \ 3.25, singlet, 1H, -KE- group ; 3.65, 
doublet, J = 8Hz, 2H, -CH-GHg- group | ^.25, triplet,
J = 8Hz, 1H, -CE-Cife- 5 7,1 - 8.0, multiplet, 9H, aromatic 
and at 10,6, singlet, 1H, -OH of enolic form $ which slowly 
disappeared on DgO exchange. The signal at §5 3*25 also 
disappeared on D^O exchange indication for -NH group. This 
confirmed that the mixture of Reto and enol forms are 
obtained during reaction. The lower value obtained for the 
methylene proton at $ 5 3.65 is due to the additional 
deshielding effect of the carbonyl group as shorn in 
figure (37). Also on the basis of integrated values of 
methyl, methylene and enolic protons, 20 % of enolic form 
(3S) was found to be present. (33) Was cyclised with cone, 
sulphuric acid to give ^,3*-methylene bis (2-chloro-2'- 
hydroxy-M-methylequinoline) (33). The structure of (-33)

was confirmed on the basis of its analytical results and 
supported by its IR spectrum (KBr) which showed broad band
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at 34-00 cm"*1 for OH group and. at 760 cm""1 for G-QL group. 

(-23) was reacted with, phosphorus oxychloride to give 4-,3'- 

methylene his (2,2*-dichloro-4-'-methylquinoline) (^4).

The structure of (-€4) was confirmed by its NMR spectrum 

(GDGI3) which showed signals at § 5 2.6, singlet, 3H, -CH3 

group at C^.' | 4-.$, singlet, 2H, -CH2> group 5 6.6, singlet, 

1H, aromatic and 7.3 - 8»2, multiplet, 8H, aromatic. The 

same compound (»24-) was obtained by another route also.

Thus <>-sodium salt of acetoaeetanilide (-20) condensed with 

4-bromomethyl-2-hydroxyquinoline (-2-7) in dry benzene in 

the presence of DMSO, gave o-(2-hydroxy-4-quinolyl methyl) 

acetoaeetanilide (^6), which was cyelised with sulphuric 

acid and followed by phosphorusoxychloride treatment, gave 

4-,3'-methylene bis (2,2'-dichloro-4-'-methyl quinoline)

(-?4-). M.ps. and mixed m.p. were identical.

Similarly 4-,3*-methylene bis (2,2*-dichloro-4-1,

8’,8-trimethyl quinoline) (47), 4-,3'-methylene bis
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(2^2^-dichloro-l5•, 98’-dimethylquinoline) C^r), ^,3'- 

methyl bis (2,2,-7,-trichlo^o-l^■,-methyl quinoline) (4-6) 

and 4,3’-methylene bis ^^‘-diehloro-V-methyl-benzo(hf) 

quinoline) (4-&) were synthesised.
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EXPERIMENTAL

General Method for Synthesis of 4-^3^-Methylene-bis 

(2,2 • -dichloro-V -methyl quinoline)^derivatives^;

Synthesis_of_2:-chloro«)+-chloromethyl__quinoline_derivatives:

A mixture of 2-hydroxy-^-bromornethyl quinoline 

derivative (0.02 M) and phosphorusoxychloride (0.1 M) 

was heated in an oil-bath at 110-120° for 2 hrs. The 

reaction mixture poured over crushed ice with stirring 

and the separated product were filtered and crystallised 

from benzene-petroleum ether mixture. Yield about 3-!+ gm.

Sy2^®£i5-.°^«,5ri2'“£-i2£2,"^l3Hi2'SlZi2iet:ilYl)aGetaacetanilide

derivatives :

Acetoacetanilide derivative (0.01 M) was refluxed 

with pulverised sodium (0.01 M) in dry benzene at water- 

bath temperature for 6 hr. 2-chloro-4»ehloro methyl 

quinoline derivative (0.01 M) and dimethyl sulphoxide 

(2 ml) were added to the above reaction mixture and 

continued -IS1 refluxing for more 10 hrs. The solvent 

was removed and the pastyjmass was dissolved in minimum 

quantity of glacial acetic acid and then poured into 

water with stirring. The separated product was filtered,
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•washed with water and crystallised from benzene, yield

about 3-4 gm. The m.ps. and analytical results are

reported in Table No.l and spectral results are in
«

Table No, 2.

Synthesis of 4,3’-methylme bis (2-chloro-2’-hydroxy-

4' -methyl quinoline) derivatives :

a-(2-chloro~4-quinolylmethyl) acetoacetanilide 

derivative (0,01 m) was dissolved in cone, sulphuric 

acid (7 ml) and heated for 90 min. at 8O-9O0 in water 

bath. The reaction mixture was poured in ice-cold water, 

separated product was filtered, washed with water and 

crystallised from acetic acid. Yield 2-3 gm. The m.ps. 

and analytical results are reported in Table No. 3 and 

spectral data are given in Table No, 4.

methyl quinoline)^ derivatives^:

A mixture of 4,3’-methylene bis (2-chloro-2’- 

hydroxy-41-methyl-quinoline) derivative (0.01 M) and 

phosphorusoxychloride was heated in an oil bath at 

110-120° for 2 hrs. The reaction mixture was poured 

into ice water with stirring and the product was filtered, 

washed with water and crystallised from benzene. Yield, 

1,0-1.5 gm. The m.ps. and analytical results are 

reported in Table No. 5 and spectral data in Table No.
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Synthesis of a~(2-hydroxy-1!--quinolyl methyl) acetpaceta-
im min-n ■ir~n~ ”•—r 1 , —— — — — ■—  ,mm —*—** ""*" "" **** 1 ——

nilide^derivatives :

Acetoacetanilide derivative (0.01 M) was refluxed 

with pulverised sodium (0.01 M) in dry benzene at water 

bath temperature for 5"* 6 hrs. 2«Kydroxy-4—bromomethy 1 

quinoline (0.01 M) and Dimethyl sulphoxide (2 ml) were 

added to the above reaction mixture and continued 

refluxing more 7-9 hrs. Solvent was removed and the 

pastyptass was dissolved in minimum quantity of acetic 

acid (glacial) and then it was poured into water with 

constant stirring. The separated product was filtered, 

washed with water and crystallised from alcohol. Yield, 

3-^ gm. The m.ps. and analytical results are reported

in Table No. 6 and spectral data in Table No. 2.

Synthesis of 4-,3’-methylene bis (2,2‘-dihydroxy-^'-

a-(2-hydroxy-l!-«quinolyl methyl) acetoacetanilide 

derivative (0.01 M) was dissolved in cone, sulphuric acid 

(7 ml) and heated for 90 min. at 80-90° in water bath.

The reaction mixture was decomposed by pouring over 

crushed ice. The separated product was filtered, washed 

with water and crystallised from acetic acid. Yield,

2-3 gm$ The m.ps. and analytical results are reported

in Table No. 7 and spectral data in Table No. M-.



Synthesis of '+^31 -methylone bis_ (2^2^-dichloro-V 

methyl^quinoline)_dorivatives :

A mixture of 4,3*-methylene bis (2,2'-dihydroxy- 

-V-methyl quinoline) derivative (0.01 M) and phosphorus- 

oxychloride (0,05 M) was heated in oil-bath at 110-120° 

for 2 hr. The reaction mixture was poured into ice-water 

with constant stirring and separated product was filtered, 

washed with water and crystallised from benzene. Yield, 

1.0-1,5 gm. The m.ps. and analytical results are 

reported in Table No, 5.
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313SUMMARY
Studies in the^synthesi^pf^quinollne^derivatives s

Quinoline derivatives are found in nature in the form 
of alkaloids in coal-tar and in petroleum. Many furoquinoline 
and pyranoquinoline derivatives are isolated from different 
plant species. Quinine is one such naturally oecuring 
quinoline derivatives, known to us since 300 to *+00 years ; 
used for the remedy of Malaria. In recent years, considerable 
interest has been created in the antimalarial nitrogen 
mustards as potent chemotherapeutic agents for the cancer 
treatment.

The present work was undertaken with a view to 
synthesis pyranoquinoline derivatives and furoquinoline
derivatives from substituted quinolines by prenylation, 
some of the anticancer compounds were synthesised from 
substituted quinoline derivatives to give nitrogen mustards. 
Similarly some bis quinoline derivatives were also prepared 
by the condensation of U-halomethyl quinoline derivatives 
with a-sodio acetoaoetanilides, followed by eyclization.

In chapter I, section I, the synthesis of pyrano(3,2-c) 
quinoline and pyrano (2,3-b)quinoline derivatives has been
described.

2-Mothyl-,-i—hydroxy quinoline was condensed with 
prenyl chloride (1-chloro-3-“methyl-but-2-one) in the presence



320
of potassium carbonate and potassium iodide using ethyl- 
methylketone at solvent, to give 2-methy 1-4-(3-methyl-but- 
2-enyloxy)-quinoline which on Glaisen rearrangement gave 
2-methyl-3-(3-me thyl-bu t-2-enyl)-4-hydroxy quinoline. The 

migrated product was sub 3ected to cyelization using cone, 
sulphuric acid, gave 2,2,5-trimethyl-3»4,7-dihydr© pyrano 
(3,2-c)quinoline. The structure of prenyloxy migrated 
hydroxy derivative and cyclized deduct were confirmed on 
the basis of IR and NMR spectra.

2,2,5-Trimethyl-3,4-dihydro pyrano (3,2-c)quinoline 
failed to undergo dehydrogenation when it was reacted with 
DDQ in dry benzene to give 2,2,5-trimethyl pyrano(3,2-c) 
quinoline. Also ©n similar treatment, 2-methyl-3-(3-methyl- 
but-2-enyl)-4-hydroxy quinoline failed to under cyclodehydro
genation. To synthesise dehydrogenated product, 2,2,5- 
trlmethyl quinoline derivatives, 2-me thyl-4-hydroxy quinoline 
was condensed with 3-methyl-3-chloro-but-l-yne, in the presence 
of potassium carbonate and potassium iodide in ethylmethylketon* 
gave directly cyclized product 2,2,5-trimethyl pyrano(3,2-c) 
quinoline instead of obtaining 4-(2-methyl-3-butypiyl-2-oxy) 
quinoline or 2-methyl-3-(2-methyl-3-butyn-2-yl)-4-hydroxy 
quinoline. The structure of 2,2,5-trimethyl pyrano(3,2-c) 
quinoline derivative was confirmed on the basis of NMR spectra.

A mixture of a-sodium acetoacetanilide and prenyl 
chloride (1-chloro-3-methyl-but-2-ene) in dry benzene gave 
a-prenyl acetoacetanilide (o-(3-methyl-but-2-enyl)acetoaceta- 
nilide) which on cyelization using polyphosphorlc acid gave 
2,2,5-trimethyl 3,4-dihydro pyrano(2,3-b)quinoline. The



321
structure of this compound, was assigned on the basis of 

/ its IS - MMR spectra.
In the section II, the synthesis of furo(3,2-c) 

quinoline derivatives has been described.
2-Methyl-4-hydroxy quinoline on condensation with 

cinnamyl chloride in the presence of potassium carbonate and 
potassium iodide in ethylmethylketone gave 2-methyl-4-cinnamyl- 
oxy quinoline which was subjected to Cialsen rearrangement 
by pyrolysis without solvent at 200° G $ gave mixture of 
migrated products, ill attempts to separate these two 
Isomers failed, therefore, subjected to cyclization using 
polyphosphoric acid gave again mixture of two cyclic products, 
which were separated by preparative thin-layer chromatography 
(Silica-gel). The structure of these two isomers were 
assigned as 2,4-dimethyl- 3- phenyl-2,3-dihydro furo(3,2-c) 
quinoline and 3,4-dimethyl-2-phenyl-2,3-dihydr© furo(3,2-c) 
quinoline, Oh the basis of MMR spectra.

Studies in the synthesis of furequinoline derivatives 
by clnnamylatien of 4-hydroxy quinolines, gave two isomers

iby abnormal Claisen rearrangement. It was thought of interest 
to study the einnamylation on aeetoacetanilide derivatives.

When o-sodium aeetoacetanilide was condensed with 
cinnamyl chloride in dry benzene gave o-(cinnamyl)acetoaceta- 

nllide which on cyclization with 70 % sulphuric acid gave a 
novel product N-phenyl-2-phenyl-5-acetyl-6-hydroxy-3,4- 
dihydro pyridine. The structure of this novel product was 
assigned on the basis of its IR - NMR spectra.



In Section III, the synthesis of pyrano (3>2-c) 

quinoline derivatives by Perkin and Knoevenagel reaction 

has been described,

2-methyl-3-formyl-)+-hydroxy quinoline on condensation 

with diethylmelonate in presence of pyridine and piperidine 

gave a novel product 3-carbethoxy U-(K-piperidyl)-2-oxo-2H- 

pyrano (3,2-c) quinoline, The structure of this compound was 

confirmed on the basis of IR and NMR spectra. Similar series 

of reaction were carried out using ethyl acetoacetate and 

ethyl cyanoacetate to give 3-acetyl-4-(N-piperidyl)-2-oxo- 

2H-pyrano(3,2-c)quinoline and 3-cyano-1+-(N-piperidyl)-2-oxo- 

2H-pyrano(3,2-c)quinoline, respectively.

Also on Perkin reaction 2-methyl-3-formyl-1+-hydroxy 

quinoline gave 3-acetylamino-2-oxo-2H-pyrano(3,2-c)quinoline 

derivatives. Thus a mixture of 2-me thy1-3-formyl-^-hyd roxy 

quinoline, acetyl glycine, acetic anhydride and triethylamine 

was heated at 110° to give 3-*aaetylamino-2-oxo-2H-pyrano 

(3,2-c)quinoline which on hydrolysis with $0 % sulphuric acid 

and alcohol (1:1) mixture an Inner atmosphere of Nitrogen 

gas gave 3-bydroxy-*2-oxo-2E~pyrano(3*2-c)quinoline. It was 

observed that hydrolysis of 3-acetyl^amino derivative in an 

innert atmosphere of nitrogen gas gave good yield of pure 

product. The structure of 3-acetylamino derivatives

and 3-hydroxy derivatives were assigned on the basis of IR 

spectrum.

Synthesis of nitrogen mustards has been described in 

the Chapter II, In Section I, synthesis of 2-methyl-1*-



3?3
( p-C p-( H,N-bis( 2-chloroethyl) amino) benzylld «ae) carb^ydrazide 

phenyl amino)quinoline derivatives, 2-(p-§p-(H,E-bis(2- 

chioroethyl)amino)bcnzylidene)carbhydrazide phenyl amino)-4- 

methyl quinoline, 2~methyl~4-{o-{p-*(N,N-bis(2-chloroethyl) 

amino)bensylidine)earbhydrazide phenylamine)quinoline and 

2-(o-{p-(N,N-bis(2-chloroethyl)amino)benzylidine)carbhydrazide 

phenyl amino)*-4-methyl quinoline has been described.

Thus 2-methyl-4-hydroxy quinoline on treatment with 

pho s phor ou soxychlor id e gave 2-methyl-4-chioroquinoline within 

on condensation with p-amino benzoic acid in 2N HCl, gave 

2-methyl~4-(p-carboxy-phenyl amino) quinoline Hydrochloride.

The latter was then converted to 2-methyl-4«(p-carbhydrazide 

phenyl amino)quinoline by converting, first, free acid into 

ester and then treating with Hydrazine Hydrate. 2-Methyl-4- 

{p-carbhydrazide phenyl amino)quinoline was condensed with 

p-(N,N-bis(2-chloroethyl)amino)benzyldehyde to give 2-methyl- 

4-(p-{p-( N, H-bis(2-chloroe thyl)amino)benzylidine)carbhydrazid e 

phenyl amino)quinoline. The structure of latter was confirmed 

on the basis of 13 spectra and by analytical results.

In Section II, synthesis of 2-methyl-4-(p-{N,M-bis 

(2-chloro ethyl)amino)benzylidine) carbhydrazide methoxy) 

quinoline has been described.

2-Methyl-4-hydroxy quinoline on treatment with ethyl 

bromoacetate in the presence of potassium carbonate and 

potassium iodide in ethylmethylketone gave 2-methyl-4-(carb- 

ethoxy-methoxy)quinoline, which on treatment with hydrazine 

hydrate gave 2-aethyl~4-(carbhydrazide methoxy)quinoline.



The latter one was condensed with p-(N,$-Ms(2-chloroethyl) 

amino)fcenzaldehyde gave 2-methyl-.W-(p-(H,i1I-his(2-chloroethyl) 

amino)benzylidine)carbhydrazide methoxy)quinoline, The 

structure of which was confirmed on the "basis of IR spectra.

Synthesis of 2-methyl-1+-(p-(N,N.-bis(2-chloroethyl)
«

amino)benzylidine)hydrazino quinoline and 2-.(p-(N,N-bis(2- 

chloroethyl)amino)benzylidine)hydrazino-l4v-methyl quinoline 

has been described in section III.

2-MethyP-4~chloro quinoline on condensation with 

Hydrazine hydrate gave 2-methyl~J+-hydras ino quinoline which 

on condensation with p-(H,N-bis(2-chloroethyl)amino) 

benzaldehyde gave 2~methyl~4~(p~(N,N-bis(2-chloroethyl) 

amino)benzylidine)hydrazino quinoline. The structure of 

latter one liras confirmed on the basis of IR spectra and on 

the basis of analytical results.

In Chapter III, synthesis of H-,3'-methylene bis (2,2’-d3 

chloro-M-1-methyl quinoline)derivatives has been described.

2-Hydroxy~4-.bromomethyl quinoline was converted into 

2-chloro-4-chloromethyl quinoline by reacting former with 

phosphorousoxyehloride. 2-chloro-4-chloromethyl quinoline 

was condensed with a-sodium salt of acetoacetanilide, in the 

presence of DM§0 to give o-(2-chloro~4~quinolyImathyl)- 

acetoacetanilide. The structure of this latter compound was 

confirmed on the basis of IR and HMR spectra. a-(2-chloro- 

4-quinolymethyl) acetanilide was then cyclized with cone, 

sulphuric acid, gave 4,3*-methylenb-bis (2-chloro-2»-hydroxy-



4-*-methylquinoline) which was converted into 4,3* - 
methylene bis (2,2-dichloro~M -methyl quinoline) by the 
treatment of phosphorusoxyehloride* The structure of the 
methylene bis quinoline derivatives were assigned on the 
basis of IB and NMR spectra.
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and the mixture was refluxed for 5-6 hr. on water 
bath. 4-chloromethyl-2-chloroquinoline (2.2 g.) and 
Dimethyl sulphoxide (2.0 ml.) were added to the above 
reaction mixture. The whole reaction mixture was 
refluxed for 8-9 brs. The reaction mixture was 
poured in water, the residue filtered off and washed 
with water and finally crystallized from benzene. The 
m. ps. and the analytical data are reported in Table 1. 
The yields of products varied from 70 - S0%.

H H O

Manuscript received 24 September 1976, revised 19 March 
1977, accepted 3 June 1977

IN continuation of our work on reactivity of 4-Bromo- 
methy 1-2-hydroxy and 4-Chloromethyl-2-chloroquino- 
line derivatives1’2'®, we report here the con

densation of 4-chlorometbyl-2-cbloroquinoline and 
4-bromomethyl-2-hydroxyquinoline with sodium salt of 
acetoacetanihde in the presence of Dimethyl sulphoxide, 
to give <-2-chlorolepidinyl acetoacetanilide (la) and 
“t-2-hydroxylepjdinyl acetoacetanilide (lb), respectively. 
It was observed that the condensation did not occur 
in the absence of DMSO. The structure of (la) was 
confirmed by NMR spectrum (DMSO-de+acetone-d0), 
6, 2.3, smglet, 3H, for methyl group ; 3.65, doublet, 
J=8Hz, 2H, for -GHa-group; 4.25, triplet, J=8Hz.,
1H, for -CH-group ; 3 25, singlet, 1H, for -NH-group, 
which disappears on D20-exchange; 7.1 to 8.0, 
multiple! 9H, aromatic protons. It also shows the 
enolic proton at 8, 10.6 which disappears on DaO- 
exchange, indicating that it partially1'exists in the 
enolic form (Ic). The lower yalue obtained for the 
methylene protons 'at 8, 3.65, in the spectrum is due 
to the additional deshielding effect of the 'carbonyl 
group as shown in the structure (la). On the basis 
of ‘ integration values of methyl; methylene and enolic 
protons, it is calculated that the percentage of enol 
content is 20%. This is supported by the IR of (la) 
which shows broad enolic band at 3250 ‘cm-1 and 
broad ketonic band of enol at 1570 cm-1. (Ia) and 
(lb) underwent' cyclization when reacted with cone. 
H2S04 to give 4 : 3'-methylenebis-(2-ch!oro-2’-hydroxy- 
4'-methylquinoline) (Ila) and 4 : 3'-mettiylenebis- 
(2,2'-dibydroxy-4'-i»etbylquinoline) (jjb) respectively. 
(Ila) and (lib) when reacted with phosphorous 
oxychloride, gave the same 4 : 3'-methylenebis-(2,2'- 
dichlorq-4'-methylquinoline), (lie). The structure of 
(lie) is'also confirmed by NMR spectrum (CDC13), 
6, 2.6, singlet. 3H, -CH„-group , 4 8, singlet, 2H, 
—CH.J—group; 6.6, singlet, 1H, aromatic proton of 
quinoline ring at 3-position, 7.3 to 8.2, multiplet 8H, 
for aromatic protons.

Experimental

General method for the synthesis of *-2-chIoro- 
lepidinylacetoacetanilides : Pulverised sodium (0.23 g.) 
in dry benzene, was added acetoacetanilide (1.77 g.)

C C - Me
|\/ (la)' X = C1

>\/V c
I I! IKC-NH-Ph (lb) X=OH

N II
O (la)

OH
H H I
\ / I

C C - Me
|\ ^

I II I \
\/\^X C-NH-Ph

N II (Ic)
O

Me

CH2-
I Y'

I II -V\/\^ X
N

•I II I

N

(Ila) X — C1,Y “ OH 
(Hb) X = Y = OH 
(He) X = Y = Cl

4 :3'-Methylenebis-(2-ch!oro-2'-hydroxy-4'-methyl- 
quinoline) derivatives (Ila): a-2-Chlorolepidinylaceto- 
acetanilide (3.5g.) was dissolved in cone. H2S04 
(5. 0 ml.) and heated for 90 min. at 80-90° on water 
bath. The reaction mixture was poured on crushed 
ice, the residue was filtered off and crystallized from 
acetic acid. The m. ps, and the analytical data are 
reported in Table 2. The yields of products varied 
from 70-80%.

4 : 3'-Methylenebis- (2,2'-dichloro-4'-methylquino- 
line) derivatives (lie): The above (Ila), (1.0 g ) was 
heated with phosphorus oxychloride (3.0 g.) on an 
oil-bath at 110-15° for 2 hrs. The reaction mixture 
was cooled and poured on crushed ice and the products 
crystallized from benzene. The m. ps. and analytical 
data are reported in Table 2. The yields of products 
varied from 40-50%.

**R. J. Chudgar and K. N. Trivedi, J. Indian Chem, Soc., 1972, 49, 49 (for the previous part VII).
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NOTES

Ar

Ph

Ph

o-MeC9H4

o-MeOC6H4

f>-MeOC„H4

p-MeOQH*

m-CICeH4

m-ClCBH4

P-aCsH*

P-C1C6H4

p-BrsH4

«-Cl0H7

ra-CjoHEj

Ph

Ph

o-MeC6H4

o-MeC6H4

Table I

0

CH‘

\C-
II
0

II
■ C-Me

■NH—Ar

Found %

R X m.p. C H N

H Cl 157 68.58 5.05 7.48

H OH 265 71.52 5.21 7.94

H Cl 199 68.36 5.48 7.15

H Ci 178 65.95 4.91 7.76

H Cl 189 65.73 5.11 7.80

H OH 240 69.64 5.49 7.84

H Cl 166 61.70 4.54 7.71

H OH 233 65.06 5.02 7.29

H Cl 185 61.90 4.53 7.06

H OH 265 64.90 4.84 7.26

H Cl 187 55.37 3.57 6.44

H Cl 200 72.05 4.99 ' 6.92

H OH 280 74.82 5.34 7.09

CH„ OH 242 ' 72.05 5.62 7.99

CHf Cl 185 68.54 5.45 7.52

CHf Cl 195 69.18 5.12 7.32

chb OH 274 72.69 6.26 6.98

Molecular Required %

Cl Formula C H N Cl

10.00 C10Hl7Na'OsCl 68.10 4.82 7.94 10.08

- CaoHigNjOj 71.86 5.39 8.39 _
10.10 C3iH19NjOJC1 68.75 5.18 7.64 9.68
9.17 Cs1H19N3OsC1 65.88 4.96 7.32 9.28
9.00 CslH19NaO»Cl 65.88 4.96 7.32 9.28

- CSJHa0N?O| 69.23 5.49 7.69 —
18.55 CjoHiaNjOjCla 62.01 4.13 7.23 18.35
10.00 C90H17N3OsC1 65.13 4.61 7.60 9.63
17.29 C20HlaN,O,Cl, 6201 4.13 7.23 18.35
9.55 Ca0H1,NJOsCl 65.13 4.61 7.60 9.64

- C20HieNaO9BrCl 55.61 3.70 6.49 __

8.54 Cs4H19Ns09C1 71.57 4.72 6.96 8.82

- Ca4Ha gNjOj 75.00 5.21 7.29 -

— CuHjdNjOs 72.42 5.74 8.05

10.09 CalH19NaCt 68.75 5.18 7.64 9.68

9.55 CaaHalNaOaCi 69.38 5.52 7.36 9.33

— CaaHjjNaO> 72.94 6.08 7.74 —
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Tablb 2

R, R X Y m. p.
£

• Found
C H

H H OH OH >360 75.56 5.18

H H Cl OH 300 71.30 4.47

H H Cl Cl 210 68.06 3.82

6-MeO H OH OH >360 72.38 4.98

6-MeO H Cl OH 291 68.89 5.07

8-MeO H Cl OH 296 69.63 4.58

7-C1 H OH OH >360 68.69 4.04- -

7-C1 H Cl OH 315 64.87 4.41

7-CI H Cl Cl 249 61.51 3.55

6-C1 H OH OH >330 68.60 4.56

H ch8 OH OH >360 73.77 5.49

H ch5 Cl Cl 228 68.72 4.68

8-Me CH, OH OH >360 76.35 5.65

8-Me ch8 Cl Cl 205 69.08 4.60

Benzo (h) H OH OH >360 79.01 5.10

Benzo (h) H Cl OH >360 75.08 4.63

Benzo (h) H Cl Cl 271 71.74 4.23

Me

% - Molecular Required %
N Cl formula C H N Ci

8.22 — Ca0HiaNaOa 75.96 5.06 8.85 -
8.32 10.93 Ca0HlfNaOCl 71.76 4.48 8.37 10.62

7.89 20,56 Cs0HuNaCl, 68.00 3.96 7.93 20.11

7.91 —
CjiHijNjOj 72.84 5.20 8.09 -

7.32 9.51 C^HuNaO-.Cl 69.13 4.66 7.68 9.47

8,01 9.39 Ca.H^NaOaCl 69.13 4.66 7.68 9.74

7.64 10.50 C, 0Hi 6N,0.,C1 68.47 4.28 7.99 10.13

7.84 19.70 Ca0H14NaOCla 65.05 3.79 7.59 19.20

7.25 27.10 CaoHlsNaCl, 6L93 3.35 7.23 27.47

7.59 10.56 Ca0HlsNaO,Cl 68.47 4.28 7.99 10.13
8.19 OalhjgNjOj 73.37 5.45 8.49 -
7.88 19.55 ^'2,i^i8HaCls 68.66 4.36 7.63 .19.35
8.00 - C)aHaoNaOa 76.74 5.81 8.14 —
7.87 18.55 CaaHlgNaCla. 69.30 4.73 7.35 18.64

7.82 - Ca4H18NaOa 78.69 4.92 7.65 —
7.16 9.50 CatHl7NaOCl 74.90 4.42 7.28 9.23

6.92 17.55 Ca4Hj gNaCIa 71.46 3.97 6.95 17.62

Acknowledgement

Thanks are due to Dr. Sukhdev, Multi Chem. 
Research Centre, Nandesari, and .Mr. D. H. Shah, 
Smith Kline and French Laboratories, Philadelphia, 
for NMR spectra, Prof. S. Sethna for keen interest 
in the work and Dr. S. S. Lele for microanalysis 
of the compounds.

References

X. R. J. Chudoar and K. N. Trivedi, Curr. Sci., 1968, 
37, 344.

2. R. J. Chudoar and K. N. Trivedi, Curr. Sci., 1972, 
41,141.

3. R. J. Chudgar and K. N. Trivedi, Curr. Sei., 1972, 
41, 876.

1206



326



3



328



'3?e



3B(


