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On reviewing the literaturé 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 guinoline nucleus or from the
benzene ring of the guinoline nucleus to the carbon atom
of methane, 2,2'-methylene bis quinolines (1), 3,3'-
methylene bis quinolines(2), W,4' -~methylene bis quinolines
(3) and 2,4f-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),
747t-methylene bis quinolines(7) and 8,8'-methylene bis

quinolines(8) are also known in the literature.
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6,6t -Methylene bis quinoline (9) was synthesised
by Borsche and Kienitz’, by the Skraup synthesis on 4,4
diamino~-diphenyl methane (10),

~
(1o) cq)

In course of the synthesis of photographic
gipiggers, Mills and Hammer® synthesised 2,2'=methylene ‘ >(
bis (l-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 Scheibe3 prepared red coloured dye, 2,2'-
methylene bis (4,4'-diphenyl quinoline) (12) by the action
of air and COz on 2~methyl-ki-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 quinoline% wére prepared by heating 2-chloro quinolines
with 2-methyl quinolinesin a sealed tube at 200°., By
heating 3~chloro-~benzo(f)quinoline with 3-methyl-benzo(f)
quinoline, Scheibe’ obtained 3,3'~-methylene bis benzo(f)
quinoline (13) along with iittle tris quinoline methane (14).
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2,4t umethylene bis(quinoline) (15) was prepared
by heating Y4~-chloro quinoline with quinaldine at 300°,
Schuller prepared, 5,5'~methylene bis (8-hydroxyquinoline)
(16) by the treatment of 8-hydroxyquinoline with formaldehyde
in concentrated sulphuric acid, Mehta and Patel’ synthesised
3,3'~-methylene bis (2-hydroxy-l-methyl quinoline) (17) by
first condensing acetoacetanilide with sodlum formaldehyde

sulphoxylete followed by cyclisation using acetic anhydride and

cone . sulphrie acid,
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the
Tms. it was found, on reviewing \1iterature that the

synthesis of 4,3'-methylene bis 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 broﬁo, chloro,
methoxy and -ethoxy and methyl groups in the benzonoid
part of quinoline ring system. Chudgar and Trivedi®
reported that the bromination of acetoacetanilides glive
the w~bromo derivatives which on cyclisation gave =
bromomethyl carbestéryl derivatives, These bromomethyl
derivatives are used as starting material for the synthesis
of different substituted 4,3'-methylene bis quinoline
derivatives., W-Bromomethyl carbostyril derivatives are
condensed with substituted a-sodio acetoacetanilide
derivatiyges in the presence of dimethyl sulphoxide to

' obtain the corresponding a-(2-hydroxy-i-quinonyl methyl)
acetoacetanilide derivatives, (46), It has been observed
that the condensation of 4=bromomethyl carbostyril and
a~sodio acetoacetanilide did not occur in the absence of
dimethyl sulphoxide, The a~(2-hydroxy=l-quinolylmethyl)
acetoacetanilide derivatives, on cyclisation with conc.
sulphuric acid gave 4,3'-methylene bis/(2,2'~dihydroxya%'-
methyl quinoline)derivatives (20). The (26) when reacted
with phosphorsusoxychloride, gave 4,3'-methylene bis (2,2%-
dichloro=f-methyl quinoline) derivatives (2%2)., The same
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methylene bis quinoline derivatives were prepared by

using 2-chloro-=chloromethyl quinoline; derivatives as
starting materials, !wBromomethyl carbostyril derivatives
were treated with phospé%usoxychloride, to obtain 2~
chloro-i~chloromethyl quinoline derivatives, which when
condensed with ae~sodio acetoacetanilide derivatives in

the presence of DMSO, gave a~(2~chloro-it-quinclyl methyl)
acetoacetanilide derivatives (22), which were cyclised
with cone, sulphuric acid to give 4,3'-methylene bis.
(2-chloro-2'-hydroxy=!~methyl quinoline) deriwatives,
(23). On further treatment with phosp}%gusoxychloride, (éﬁi{ég
gave %,3'~methylene bis (2,2'~dichloro-4'-methyl quinoline)
derivatives ()., The m.ps. and mixed m.ps. with the

compounds described above were not depressed,

CH. -
13 CLHc
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Thus o-sodium salt of acetoacetanilide(R0)
condensed with 4-chloromethyl~2-chloroquinoline (21) in
~ dry benzene, in the presence of dimethyl sulphoxide gave
a~(2-~chloro-t~quinolylmethyl) acetoacetanilide (). The
structure of (22) was confirmed on the basis of IR and
NMR spectra, IR (KBr) of (22) showed band at 3250 cm™!
for hydroxy group and at 1570 cm ' for »C=0 of enol,
which suggested that the (Qé) exists in two forms, ketonic
(fg) and enolic (R%) as tautomers . NMR (DMSO-acepone de)
spectrum of (22) showed the signals at §3 2.3, singlet, 3H,
-CH; group ~C0-~CH3 3 3.25, singlet, 1H, -NH- group ; 3.65,
doublet, J = 8Hz, 2H, =CH-CHp- group j %.25, triplet,
J = 8Hz, 1H, =CH-CHze § 7,1 - 8,0, multiplet, 9H, aromatic
and at 10,6, singlet, 1H, ~-CH of enolic form ; which slowly
disappeared on D20 exchange, The signal at §; 3.25 also
disappeared on D20 exchange indication for ~NH group. This
confirmed that the mixture of Keto and enol forms are
obtained during reaction. The lower value obtained for the
methylene proton at § 3 3.65 is due to the additicnal
deshielding effect of the carbonyl group as shown in
figure («:2;(). Also on the basis of integrated values of
methyl, methylene and enolic protons, 20 £ of enolic form
(2%) was found to be present, (22) was cyclised with conc,
sulphuric acid to give Y,3'~methylene bis (2~chloro=2'=
hydroxy-i4!-methylequinoline) (23), The structure of (3)
was confirmed on the basis of its analytical results gnd

supported by its IR spectrum (KBr) which showed broad band
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at 3400 cm~? for OH group and at 760 em ! .for C-Cl group.
'(23) was reacted with phosphorusoxychloride to give 4,3'<
methylene bis (2,2'~dichloro-k'-methylquinoline) (34),

The structure of (24) was confirmed by its NMR spectrum
(CDCl3) which showed signals at 83 2,6, singlet, 3H, ~CHj
group at Cy' § 4.8, singlet, 2H, ~CH> group ; 6.6, singlet,
1H, aromatic and 7.3 - 8.2, multiplet, 8H, aromatic., The
same compound (<4) was obtained by another route also,
Thus a~sodium salt of acetoacetanilide (20) condensed with
Ybromomethyl-2-hydroxyquinoline {27) in dry benzene in
the presence of DMSO,'gave a~{2~-hydroxy=l-quinolyl methyl)
acetoacetanilide (26), which was cyclised with sulphuric
acid and followed by phosphorusoxychleride treatment, gave
4,3'~-methylene bis (2,2'~dichloro~it!-methyl quinoline)

(®4), M,ps., and mixed m,p. were identical,

Similarly l,3'-methylene bis (2,2!'-dichloro-lt,

8',8~trimethyl quinoline) (47), #,3'~methylené bis
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(2,2'~dichloro=lit! (8'~dimethylquinoline) (47), 4,3'-
methyl bis (2,2'~7'~trichloro~tt~methyl quinoline) (44)
and %,3'~methylene bis (2,2'~dichloro~i!-methyl-benzo(h')

quinoline) (¢y) were synthesised.
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EXPERIMENTAL

. e PR VA S U D g S DO h

General Method for Synthesis of Y,3'-Methylene-bis

Y yn £ g T G S B s M g O S S g, S DO e N iy P P NS S it WP e, iy KAy SONF g DO O U S50 A . s SOV i S SRS SO ST g s s

- (2,2'~dichloro=4!~methyl quinoline) derivatives :

T S s T S s sty s i W KT S P YUY Gk Y DO s, o, M g D T s S W O DU S B S s 14O 1 S

Synthesis of 2:g§loro~4—chloromethy}_guinoline derivatives:

S e D 200 g, . S S s W S M Y N i S S o~

A mixture of 2-hydroxy—h~bromometh&l 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,

T o R W e e B W S oy W VS JSE S B e . AR W S WA Y B O SR SR T W SO IS 2 M W) SR . N o W SN Y 0 Y

Py W 1 " Y o Y. L

Acetoacetanilide derivative (0,01 M) was refluxed
with pulverised sodium (0,01 M) in dry benzene at water-
bath temperature for 6 hr, 2-chlorc-t-chloro methyl
quinoline derivative (0,01 M) and dimethyl suiphoxide
(2 ml) were added to the above reaction mixture and
continued € refluxing for more 10 hrs. The solvent
was removed and the pastﬁ%ass 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, yileld
about 3% 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'-methylene bis (2-chloro-2'-hydroxy-

e W 5D it P D Y YDA U D e e DD g SO SO WP YO S L VO W S WS WS Y W SOAS . VAW VACA SO sabaa WD WD WP WANE KSR R (e PO R W SO GRS AR TR S T et

Y Ay DY A O S . P W W TR M R SO gy P P Y e S P P g S T i ST gt B oy

a~(2-chloro~t-quinolylmethyl) acetoacetanilide
derivative (0,01 m) was dissolved in conc, sulphuric
acid (7 ml) and heated for 90 min, at 80-90° 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, k.

Synthesis of lt,3'-methylene bis (2,2!-dichloro=li'=_

. ) pon Oy Y ot W s U VAR 2 D W g, WS

A mixture of 4,3'~methylene bis (2-chloro-2'-
hydroxy-i+'-methyl-quinoline) derivative (0,01 M) and
phosphorusoxychloride was heated in an oil bath at
110~12Q°.for 2 hrs, The reaction mixture was poured
into ice water with stirring and the product was filtéred,
washed with water and crystallised from benzene, Yield,
1.0=1.5 gn. Thekm.ps. and analytical rTesults are

reported in Table No, 5 and spectral dafa in Table No. 4.
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Synthesis of a~(2-hydroxyh4~qu1noly1 methyl) acetoaceta-

—-—
W o (g, T g, S R W ST U PP sy - sy ¥ o, W . W P . I g o - " ot oy

nilide derivatives 3

WK 3 WS T R it S U TR M . W (e R WS )

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-Hydroxy-t-bromomethyl
quinoline (0,01 M) and Dimethyl sulphoxide (2 ml) were
added to the above reaction mixture and continued
refluxing more 7=-Q hrs, Solvent was removed and the
pastmhass 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 anal&tical results are reported

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

Synthesis of 4,3'-methylene bis (2,2 ndihydroxyhh'
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methyl quinoline) derivatives
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a~(2~hydroxy-t-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 erystallised from acetic acid, Yield,
2~3 gmg The m,ps. and analytical results are reported

in Table No, 7 and spectral data in Table No., 4.
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A mixture of 4,3'-methylene bis (2,2'~dihydroxy-
~l'-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 inte ice-water
with constant stirring and separated product was filtered,
washed with water and erystallised from benzene, Yield,
1,0-1,5 gm, The m,ps. and analytical results are

reported in Table No, 5.
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Studies in the synthesis of quinoline derivatives 3

Y ot g g ——

Quinoline derivatives are feound in nature in the form
of alkaleids in coal-tar and in petroleum, HMany furoquinoline
and pyranoquinoline derivatives are isolated from different
plant species. Quinine is one such naturally occuring
quinoline derivatives, known to us since 300 to 400 years ;
used for the remedy of Malaria, In recent years, considerable
interest has been created in the antimalarial nitrogen
mistards 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 antlicancer compounds were synthesised from
subgtituted quinoline derivatives to give nitrogen mustards,
Similarly some bls quinoline derivatives were also prepared
by the condensation of YU-halomethyl quinoline derivatives
with a-sodio acetoacetanilidesg, followed by cyclization,

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

described.

2-Methyl-l-hydroxy quinoline was condensed with
prenyl chloride (lechloro-3-methyl-but-2~cne) in the presence



320
of potassium carbonate and potassium icdide using ethyl-
methylketone at solvent, to give 2-methylel(3-methyl-but-
2-enyloxy)-quinoline which on Claisen rearrangement gave
2-methyle-3=( 3-methyl-but-2-enyl)-t=hydrexy quinoline, The
migrated prbduct was subjected to cyclization using conc.
sulphuric acid, gave 2,2,5-trimethyl-3 oty 7=-dihydre pyrane
(3,2~c)quinoline, The structure of prenyloxy migrated ’
hydroxy derivative and cyclized product were confirmed on
the basis of IR and NMR spectra,

a,2,5~-Trimethyl-3,-dihydro pyrano (3,2-c)quinoline
falled to undergo dehydrogenation when it was reacted with
DDQ in dry benzene to give 2,2,5-trimethyl pyrano(3,2-c)
quinoline, Also en similar treatment, 2-methyl-3-(3-methyl-
but-2-enyl)-tehydrexy quinoline failed to under cyclodehydro-
genation, To synthesise dahydrégenated product, 2,2,5-
trimethyl quinoline derivatives, 2-methylel-hydroxy quinoline
was condensed with 3-methyl-3-chloro-but-l-yne, in the presence
of potassium carbenate and petassium iodide in ethylmethylketon:
gave directly cyclized product 2,2,5-trimethyl pyrano(3,2-c¢)
quinoline instead of obtaining Y4=(2-methyl-3-butygnyl-2-cxy)
quinoline or 2-methyl-3—( 2—methy1-3-butyn—2—y1)-:h-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 c-sodium acetoacetanilide and prenyl
chloride (l-chloro-3-methyl-but-2-ene) in dry benzene gave
a~-prenyl acetoacetanilide (o~(3-methyl-but-2-enyl)acetoaceta-
nilide) which on cyclization ﬁsing polyphosphoric acld gave
'2,2,5-trimethyl 3,4-dihydro pyrano(2,3-b)quincline, The
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structure of this compound was assigned on the basis of
. its IR - NMR spectra.

In the sectien II, the synthesis of furo(3,2-c)
quinoline derivatives has been described,

2-Methyl--hydroxyquineline on condensation with
cinnamyl chleride in the presence of potassium carbonate and
potagsium iodide in ethylmethylketone gave 2-methyl-Y.cinnamyl-
oxy quinoline which was subjected to Claisen rearrangement
by pyrolysis without solvent at 200°C ; gave mixture of
migrated products, A4ll attempts to separate these two
isomers failed, therefore, subjected to cyclization using
bolypﬁmsphoric acid gave again mixture of two cycliec products,
which were separated by preparative thin-layer chremategraphy
(Silica-gel)., The structure of these two isomers were
assigned as 2,4-dimethyl-3-phenyl-2,3-dihydro furo{3,2-c)
quineline and 3,%-dimethyl-2-phenyl-2,3-dihydre furo(3,2-c)
quinoline, OR the basis of NMR spectra,

Studies in the synthesis of furequinoline derivatives
by cimamylation of W-hydroxy quinolines, gave two isomers
by abnormal Claigen reérrangement. It wvas thought of interest
to study the cinnamylation on acetoacetanilide derivatives.

When g-sodium acetoacetanilide was condensed with
cinnamyl chloride in dry benzene gave a-(cinnamyl)acetoaceta-
nilide which on cyclization with 70 % sulphuric acid gave a
novel product N-phenyl-2-phenyl-5-acetyl-6-hydroxy=3 i
dihydro pyridine, The struqtnre of this novel preduct was
assigned on the basis of its IR - NMR spectra,



In Seetion III, the synthesis of pyrano {3,2-c)
quinoline derivatives by Perkin and Knoevenagel reaction

has been described,

2-methyl-3-formyl-t-hydroxy quinoline on condensation
with diethylmelonate in presence of pyridine end piperidine
gave a novel product 3-carbethoxy =(N-piperidyl)-2-cxo-2H-
pyrano (3,2-c)quinoline. The structure of this compound wes
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-k-(N-piperidyl)-2-oxo-
2H-pyrano(3,2-c) quinoline and 3-cyano-'-(N-piperidyl)-2-oxo-

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

Also on Perkin reaction 2-methyl-3-formyl-k-hydroxy
quinoline gave 3-acetylamino-2~oxo-2H-pyrano{3,2-c)quinoline
.derivatives, Thus a mixture of 2-methyl-3-formyl-k-hydroxy
quinoline, acetyl glycine, acetic anhydride and triethylamine
was heated at 110° to give 3-acetylamino-2-ocxo-2H-pyrano
(3,2-c)quinoline which on hydrolysis with 50 % sulphuric acid
and alcohol (1l:1l) mixture an inner atmosphere of Nitrogen
gas gave 3-hydroxy-2-oxo-2H-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 wema 3~acetylamino derivatives
and 3—hydrbxy 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-k-
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(p~(p~{N,N-bis(2~chloroethyl)amino)benzylidene)carbyirazide
phenyl amino)quinoline derivatives, 2-{p~§p-{(N,N-bis(2-
chloroethyl)amino)benzylidene) carbhydrazide phenyl amino)-t+-
methyl quinoline, 2-methyl-l-{o~-{p~(N,N-bis(2~-chloroethyl)
amino)benzylidine) carbhydrazide phenylamine)quinoline and
2-(0-(p—(N,N;bis(2-chlor§ethyl)amino)benzylidine)carbhydrazide

phenyl amino)-l'~methyl quinoline has been described.

Thus“Z-methyl-hnhydroxy quinoline on treatment with
phosphorousoxychloride gave 2-methyl-t-chloroquinoline whililx
on condensation with p-amino benzoic acid in 2N HCl, gave
2-methyl-4-(p-carboxy~pheny1 amino)duinoline Hydrochloride,
The latter was then converted to 2¢meth§l~4-(p—carbhydrazide
phenyl amino)quinoline by converting, first, free acid into
ester and then treating with Hydrazine Hydrate, 2-Methyl-i-
{p-carbhydrazide phenyl amino)quinoline was condensed with
p=-(N,N-bis(2~chloroethyl)amino)benzgldehyde to give 2~-methyl-
“—(p-ip-(N}N;bis(2—chloroethy1)amino)benzylidine)carbhydrazide)
phenyl amino)quinoline, The structure of latter was confirmed

on the basis of IR spectrg and by analytical results.

In Seetion II, synthesis of 2-methyl-lt={p~-{N,N-bis
(2-ehloroethyl)amino)benz&lidine)carbhydrazide methoxy)

iy

quinoline has been described,

2-Methyl-4-hydroxy quinoline on treatment with ethyl
bromoacetate in the presence of potassium carbonate and
potassium lodide in ethylmethylketone gave 2-methyl-'t-{carb-
ethoxy-methoxy)quinoline, which on treatment with hydrazine

hydrate gave 2-methyl-l~{carbhydrazide methoxy)quinoline,
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The latter one was condensed with p-(N,N-bis(2-chloroethyl)
amino)benéaldehyde gave 2-methyl-b-(p=(i, bis(2~chlorcethyl)
amino)benzylidine)carbhydrazide methox&)quinoline, The

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

Synthesis of 2—methy1—%7(p-(N,N;bis(zmchloroethyl)
amino)benzylidine)hydrazino quinoline and 2-(p-(N,N-bis(2-
chloroethyl)amino)benzylidine)hydrazino-t-methyl quinoline
has been described in section III,

2.Methyl=t~chloro quinoline on condensation with
Hydrazine hydrate gave 2-methyl-lt-hydrazino quinoline which
on condensation with p-(N,N-big(2-chloroethyl)amino)
benzaldehyde gave 2-methyl-lt(p-(N,N-bis(2-chloroethyl)
amino)benzylidine)hydrasino qninélina. The structure of

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

the basis of analytical resultis,

In Chapter III, synthesis of 4,3'~-methylene bis (2,2'-d}

chloro=i!~methyl gquinoline)derivatives has been described.

2-Hydroxy-~t-bromomethyl quinoline was converted into
2-chloro-t-chloromethyl quincline by reacting former with
phosphorousoxychloride, 2-chloro-kt-chloromethyl quinoline
was condensed with e-sodium salt of acetoacetanilide, in the
presence of DM§0 to give a~(2~chloro-Y-quinolylmethyl)-
acetoacetanilide, The structure of this latter compound wasg
confirmed on the basis of IR and NMR spectra, a~-(2-chloro-
Y-quinolymethyl) acetanilide was then cyclized with cone.

sulphuric acid, gave 4,3'-methylene-bis (2-chloro-2'-hydroxy-



C3
O
i

4t .methylquinoline) which was converted into %,3'=~
methylene bis (2,2-dichloro-'-methyl quinoline) by the
treatment of phosphorusoxychloride. The structure of the
methylene bls quinoline derivatives were assigned on the

bagis of IR and NMR spectra,
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N continuation of our work on reactivity of 4-Bromo-
methyl-2-bydroxy and 4-Chloromethyl-2-chioroquino-
line derivatives®’?'®, we report here the con-

densation of 4- ch]oromethyl-z-chloroquinoline and

4-bromomethyI-Z—hydroxyquinoline with sodjum salt of
acetoacetanilide in the presence of Dimethyl sulphoxide,
to give «-2-chlorolepidinyl acetoacetanilide (Ia) and
4-2-hydroxylepidinyl acetoacetanilide (Ib}), respectively.
It was observed that the condensation did not occur
in the absence of DMSO. The structure of (Ia) was
confirmed by NMR spectrum (DMSO-d,+-acetone-d,),
8, 2.3, singlet, 3H, for methyl group ; 3.65, doublet,
J=8Hz , 2H, for -CH,-group; 4.25, triplet, J=8Hz.,

1

1H, for -CH-group ; 3 25, singlet, 1H, for -NH-group,
which disappears on DQO-exchange 71 to 84,
multiplet 9H, aromatic protoms. It also shows the
enolic proton at 6, 10.6 which disappears on D,O-
excbange, indicating that it ‘partially’ “exists in the
enolic form (Ic). The lower value obtained for the
methykene protons ‘at 6, 3.65, in the: spectrum is due
to ‘the additional” deshielding effect of the “carbonyl
group as shown in the structure (Ia). 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 (1a)
which shows broad "enolic band at 3250 cm™! and
broad ketonic band of enol at 1570 cm™*. (Ia)and
(Ib) underwént cyclization 'when reacted with conc.
H,80, to give 4 : 3'- methylcnebxs-(z ch}oro-Z’—hydroxy-

-methquumohne) (Ila) and 4 : 3’-methylenebis-
(2,2’-dibydroxy-4'-methylquincline) (ITb) respectively.
(Ila) and (IIb) when Treacted with phosphorous
oxychloride, gave thé same 4 : 3’-methylenebis-(2,2'-
dichloro-4'-methylquinoline), (Ilc). The structure of
{IIc) is also confirmed by NMR spectrum (CDCly),
8, 2.6, singlet. 3H, -CHg-group , 48, singlet, 2H,
-CH,-group ; 6.6, singlet, 1H, aromatic proton of
qumolme ring at 3-position,’ 7.3 to 8.2, multiplet 8H,
for aromatic protons.

Experimental

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

and the mixture was refluxed for 5-6 br. on water
bath. 4-chloromethyl-2-chioroquinoline (2.2 g.) and
Dimethyl sulphoxide (2.0 ml.) were added to the above
reaction mixture. The whole reaction mixture was
réfluxed 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 — 30%.

H H O
NS
C C — Me i
IN (la) X=Cl
\/\?\
NP
WV \#X C—NH-—Ph (b)) X=0H
N i
1 0 (Ta)
| oH
H H 1
| ANP4
A C C—Me
NZ
OO
N/ \#X C~—NH— Ph
N i (Ic)
o
l\iie
_ZN\/\
CH. T ) () x=CL,Y-0H
f N\/\# (llb) X=Y=0H
1/\}}/\ N (llc) X=Y=Cl
VA
N

4 : 3'-Methylenebis-(2-chloro-2'-hydroxy-4'-methyl-
quinoline) derivatives {lla) : a-2-Chloro!epxdmylaceto—
acetanilide "(3.5g.) was dissolved in conc. H 280,
(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 fiitered 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 (1Ic) : The above (Ila), (1.0g) was
heated with phosphorus oxychloride (3.0g.) on an
oil-bath at 110-15° for 2 hrs. The reaction mixzture
was cooled and poured on crushed ice and thé products
crystallized from benzene. The m. ps. and analytical
data are reported in Table 2. The yields of products
varied from 40-50%,.

**R. 1. Caupgar and K. N. Trivepy, J. Indian Chem. Soc., 1972, 49, 49 (for the previous part VII}.
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NOTES

Ar

Ph

Ph
o-MeCgH,
¢-MeOC,H,
2-MeOC.H,
2-MeOCH,
m-CICgH;
m-CICgH,

. p-CICH,
p»CiC;H,
p-BreH,
a-C,oHy
aCoHy

Ph

Ph
o-MeC . H,
o-MeC,H,

TABLE I
0
[l
CHp — cH - C—Me
R ﬁ*NH—%r
NP x O
R
Found % Molecular
R X mp. C H N Cl Formula
H Cl 157 68.58 505 T.48 1000 C,,H,;N;0,Cl
H OH 265 7152 521 7.94 ~ Gyl gN,0f
H o199 6836 548 715 1010 C, H;gN,07Cl
H c I 6595 491 776 917 Gy HpN,0,C
H cl o189 6573 511 780 _ 800 C,,H,;,N,0,Cl
H OH 240 69.64 549  7.84 —  CayH,oNFOF
H ¢ 166  6L70 454 771 1855 C,0H;eN,0.Cl, -
H OH 233 65.06 502 7.2 1000 C,,H,,;N,0.Cl
H Ct 185 6190 453 706 1729 C,.H,,N,0,Cl,
H OH 265 6490 484 726 955 C,oH,,N,0,Cl
g croas7 5537 3.57 644 - C,oH1eN,0,BICl
H cl 200 7205 499 © 692  8.54 C;H;N,0,Ci
H OH 280 7482 534 7.9 ~  C.H; N0
CHy OH 242 7205 562 7.9 —  Cy3HeNgOs
CHf CI 185 68.54 545 752 1009 C,;H;,N,Cl
CHf C 195 69.18 512 732 955 C,,H,N,0,Cl
CHy, OH 274 7269 626 698 —  C,;,Hy4N,0,

68.10
71.86
68.75
65.88
65.88
69.23
62.01

'65.13

6201
65.13
55.61
71.57
75.00
72.42
68.75
69.38
72.94

Required %

H N d

4.82
5.39
5.18
4.96
4.96
3.49
4,13
4.61
4.13
4.61
3.70
4.72
5.21
5.74
5.18
5.52
6.08

7.94 10,08
839
7.64 9.68
732 9.28
7.32 928
769 -~
7.23 18.35
7.60 9.63
7.23 18.35
7.60  9.64
649 —
6.96 8.82
7.2 -
8.05 o
7.64 9.68
7.36 9.33
7.4 —
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TABLE 2
Me
CHy
X ~ Ry . .
NP Yy
R, R X Y m, p £ - Found % - Molecular Required %
C H N Cl formula - C H N Ci
H H OH OH > 360 75.56¢ 518 822 —  CyoH,:N,0, 75.96 506 B35 -
H H C OH 300 7130 447 832 1093 C,oHysN,0Cl 7176 448 837 10.62
H H o R | 210 68.06 3.82 7.89 2056 C,,;H,N,Cly 6300 396 793 2011
MO H  OH OH 360 7238 498 791 — CuH;gN,Op 7284 520 809 —
6-McO H Cl OH 291 6889 507 732 951 CuH,N,0,Cl ¢9.13 466 7.68 947
8&MeO H Cl OH 296 6963 4.58 801 939 C, H;;N,0,Cl 69.13 466 7.68 974
T 1.Q1 H OH OH =360 68.69 4.04._ 7.64 1050 C,.H, BN,Q,CI 68.47 428 7.99 10.13
7-Ci H Cl OH 315 6487 441 7.84 1970 C,;H; N,OCl; 6505 3.79 7.59 1920
7-Cl H a 249 6151 355 725 2710 G, H,,N,Cl, 6193 3.35 723 2147
6-Cl H OH OH >330 68.60 456 1759 1056 C,oH;yN,0,Cl 6847 428 7.99 1013
H CH, OH OH >360 73.77 549 8.19 —  CyHgNsO, 7337 545 849. —
H CH, C <« 08 6872 4.68 7.88 1955 C, H;(N,Cl, 68.66 436 7.63 .19.35
8-Me CH, OH OH >360 7635 5.65 8.0 — Gy HygN, 0, 76.74 5.81 814 —
8-Me CHy CI ClI 205 6908 4.60 7.87 1855 C,,H;zN.,Cly. 6930 473 7.35 18.64
Benzo (h) H OH OH >360 _79.01 510 782 ~  Co H;gN, 0O, 78.69 492 17.65 —
Benzo (h) H Cl OH >360 7508 4.63 716 950 C,H,;N,OCI 1749 442 728 923
Benzo (h) H cl 271 TL74 423 692 1755 C.HN,Cl, 7146 397 695 17.62
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