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Synthesis of Qunolyl aminobenzoic acid derivatives :-
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In recent years anticarcinogenic compounds have
received considefable importance, Considerable amount of
work had been carried out in early days and in recent years
ni?éogen mistards and their compoﬁnds have great importance,L?
as they may be the remedy for cancer. In present work
the gquinolylaminc benzoic acid derivatives are selected as
carrier moiety for nitrogen mustards functional group.
p{-fuinclylamino Ybenzoic acid, o~(4-quinolylamino) &~
benzoic acid, p-(2~quinolylamino)benzoic acid and o~(2-
gquinolylamino)benzoic acid and their hydragzides are used
as the carrier moiety for the nitrogen mustards.
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Farbenindﬁ, synthesised 2-methyl-lt~phenylamino

quinoline~t'~carboxylic acid (1) by heating YW-chloro~2-
methyl quinoline with p-amino benzoic acid ethyl ester
in dichlorcbenzene solution, 4~Methy1—2—pheny1amino
quinoline-2'~carboxylic acid (2) and its ethyﬂester was
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prepared by heating in PhNO2 or by fusing 2~-chlor o-ltim

methylquinoline with o-amino benzoic acid or its ethyl
ester. Theselcompounds were synthesised with a view to
uscl them as new therapeutic agents or as intermediates

in making dyes.
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Kuft Desamariz, reported condensation of p-amino- X

-benzolic acid ethylester or m-aminobenzoic acid ethylester
or methyl anthranilate with H—alk§l~2~haloquinoline
derivafives to affored similar type of compounds. Y.
ghloroquinoline and p-aminobenzolc acid in acetic acid

was refluxed to obtained p-(~guinolylamino)benzoic acid
by Fuller, et, al3, Stephen and Stephen* found that
if eqguimolar proportion of the 2-chlorolepidine and
methylanthranilate were used for the condensation, the
vield was found to be 10-~30 % lower than if one molar
excess of methyl anthranilate was used., In literature,
o-{4=quinolyl)amino benzoic acid derivatives were generally

reported as anti inflamatory and analgesic agentsua5a6s79
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Moreover Bahner and coworkers®' condensed lepidine
and its derivatives with p-(N,N-bis(2-chloroethyl)
amino)benzaldehyde (21) to obtain 4-(p~(N,N-bis(2~
chloroethyl)amino)styryl)quinoline s as follows :
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(22)

Similarly by using aldehyde (21), Schulze and Jungstand??
synthesised some new Schiff bases and tried to establish.
the correlation between chemical structure and biological
activity against the Ehrlich ascites tumoyvof azomethines
containing the nitrogen mustard group. Thus they have
prepared =(n-(p-(bis-(2~chloroethyl)amino)phenyl)
formimidoy1)~1—methy1—quinolinium’iodide oxide (23) and

' observed that it is most strongly active against Enrlich

agscites carcinoma in AB/Jenamice and survived the mice

for more than 30 days., Also 2-(N-(p-(bis-(2~chloroethyl)

amino)phenyl)formimidoyl)~l-methyl quinolinium icdide (23)
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was moderabely inhibitory and the animals survived for
21~-30 days after tumomyinoculation, But they reported
none of the other compounds, which they prepared similar

type, produced significant antitumobd effects,
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On reviewing literature it was observed that all
the esters of carbonylphenyl amino quinoline derivatives
were more or less good analgesic, anti inflammatory agents
and some of them were hypotensive or hypertensive agents.
In continuation of the work on antiwcancer agents, nitrogen
mustards from the 4-(p-hydrazino~carbonyl phenyl amino)
quinoline derivatives, 2-(p~hydrazino carbonyl phenyl amino)
quinoline derivatives, 4~(o~hydrazino carbonyl phenyl amino)
quinoline derivatives and 2~(o-hydrazino carbonyl phenyl
amino)gquinoline derivatives were prepared by condensation of
corresponding hydrazino derivatives with p-(N,N-bis(2~
chloroethyl)amino)benzaldehyde (21), to test them for anti —

cancer activities.
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General Procedure for preparation of Y-(4~(2)~hydrazino
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carbonyl phenyl amino)-2-methyl quinoline derivatives :
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4. Chloro-2~methylquinoline derivative was treated
with p-aminobenzoic acid or anthranilic acid in 2N HC1
to give 4-(carboxy phenyl amino)-2-methyl gquinoline
derivative which was esterified by reacting free acid
with absolute ethanol and dry hydrocthPQSXéas. The
ester was then refluxed with Hydrazine hydrate in ethanol
to give ~(hydrazino carbonyl phenyl amino)-2-methyl
guinoline deriyative, which was further treated with
aldehyde (32) in ethanol to give hydrazones, structure

of which were agsigned on the basis of their analytical

results and IR spectra,

Similsr series of reactions were carried out on
2-chloro-t-methyl quinoline derivatives by condensing with
p-aminobenzoic acid and o-~aminobenzoic acid, The structure
of these compounds were also assigned on the basis of

analytical results and IR spectra,
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“ A mixture of 2.methyl-t-chloro quinoline derivative
(0,01 M), p-aminobenzoic acid (0,01 M) and 2N HCl (10 ml)
was refluxed on sand bath for 5 hr, The solid, h-(p-
carboxy phenyl amino)~2-methyl quinoline hydrochloride
was separated on cooling, which was filtered and dried,
The latter one (3,0 g) was added to the absolute ethanol
(30 ml) made saturated with hydrochloric acid by passing
pydrochloric acid gas and reaction mixture was then
refluxed in water bath for 5-6 hr. The reaction mixture
was poured into excess of water and was treated with
WaHCO3 (20 %) solution.Theseparated product was filtered
and crystallised from ethanol, Yield about 2,0-3.0 gm,.

The m.ps. and analytical results are reported in Table 1.
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4~(p~carbhydrazide phenyl amino)-2-methyl quinoline

[T ——
S ot S W L P s o e S S e A S S g S P AR M SR SO SR VNP R SO S B S T D WA S VA A PP O W Bl P A Rl i W ot W -

D . oy T O o o, W oo VO Vi W e

A mixture of ?édrazine hydrate (5.0 ml 80 %) and ‘b
4 (p~carbethoxy phenyl amino)-2~methy1’quinoline (0.01 M)
in é5 ml. ethanol was refluxed in water bath for 6~7 hr,
The solvent was removed and solid product crystallised
from ethanol, Yield about 1.0 gm., The m,ps, and analyticsl

results are reported in Table 2,
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Mf(p—carbhydrazide phenyl amino)-2-methyl quinoline
(0,01 M), p~(N,N~-bis(2-chloroethyl)amino)benzaldehyde
(0,01 M) and ethanol (25 ml) were refluxed for 60-90 min,
ip the water bath and reaction mixture was left at room
temperature for few hours and separated product was.

Fa)

filtered, It wem crystallised from ethanol, Yield abeut™

roo-

2 gn. The m,ps. and analytical results are reported in

Table 3 and spectral results are in Table 4,

Similar series of reaction were carried out by
using differently substituted t-chloro-2-methyl gquinolines

derivatives and anthranilic acid. The m.ps. and analybtical
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results of 4-{o~(p-{N,N-bis(2-chloroethyl)amino) _

' benzylidine carbhydrazide phenyl amino)-2-methyl quinoline
derivative are,reported in Table 5, 6 and 7. The spectral
result of above prepared compounds are reported in Table 4,
Also similar series of reactions were carried out by using
substituted 2-chloro-t~methyl quinoline derivative and
p-aminobengoic acid., The m,ps. and analytical results of
carbethoxy derivatives, cafbhydrazide derivatives and
2~(p~(N,N-bis(2~chloroethyl)amino)benzylidine)carbhydrazide
phenyl amino)~t-methyl guinoline derivatives are reported
in Table 8, 9 and 10 respectively. The spectral results
are in Table 4, Also by using 2~chloro-~methyl quinoline
derivatives and anthranilic acid, 2(o~(p~(N,N-bis(2-
éhloroethyl)amino)benzylidine)carbhydrazide phenyl amino)
Y-methyl quinoline derivative were obtained. The m.ps.

and analytical results of carbethoxy derivatives,
carbhydragzide derivatives and hydrozone derivatives are
reported in Table 11, 12 and 13 respectively. The

spectral results are reported in Table 4,
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Quinolyloxy acetic acid derivatives are
therapeutically active compounds e,g. 6-(8)-quinoliny-
loxy acetic acid derivatives were used as plant growth
regulators, hypnotiecs, herbicides and growth stimulators., -
Also some of the 8~quinolinyloxy acetamide derivatives
are used as feed additives, Moszew and Mirek' have
prepared some derivatives of 6~ and 8-quinolyloxy acetic
acid as synthetic plant growth regulators. 7-=chlorom~8—~
quinolyloxy acetic aclds were prepared by Skraup synthesis
using 2-chloro~t-amino phenoxy acetic acid, Also
unsuccessful attempts were made by Major and Ohly* to
prepare N-alkoxy-N-alkyl 8-quinolyloxy acetamides %o test

them for their hypwokic activity by converting ethyl-8-
quinolyloxy acetate to amides (1) and hydrazides (2).

In search for new herbicides and growth stimulators,
2~quinolyloxy acetic acid (3), 8-quinolyloxy acetic acid
(%), 5,7-dichloro~8-quinolyloxy acetic acid (5) and 5y Pme

dibromo 8~quinolyloxy acetic acid (6) were synthesised by
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Morgun and Volga3. 2-Hydroxyquinoline was condensed
with chloro acetic acid in alkaline condition %o give

2-quinolyloxy acetic acid (3).

<e c“&(;xﬁ\’:) iH
-_._..__,.._.._.‘)

™~
-
M

(1) R=1Npy Ry = Ry = R = H
(2) R = NH-NHz, Ry = Rz = Ry = H
(B3) R=0H, Ry = Rz = Ry = H
{(5) By =Ry =2Cl, Rz = H; R = OH
(6) Ry = R3 = Br, Be = Hy R = OH
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Makoto and Ykio? synthesised (2-hydroxy-3-
quinol#loxy) acetic acid derivative #®9) by condensing
2,3-dihydroxy quinoline with chloro acetic acid and
observed that €@}) had antimicrobial activity which was
lost by N-methylation. Also (88) and (@9) displayed a
promoting effect on the root growth of young plants which

wag lost by Ne-methylation.

Y OCH 5 CHy N2 Y OH
-~
NS0 N0
R R
®g) ‘ 2= H ®F)
CL-Cff, Caoy CL- CH €00l
0
N
L
N7TO 9oy
] R
C:-8)

Pope® reported that p-(N,N-bis(2~chloroethyl)amino)
benzaldehyde (18) and its derivatives are good synthetic
potential anticancer agents, He prepared p~(chloroethyl)z 6M~1
~N-CgHy~CH=CRR, by condensing aldehyde (18) with the

compound containing reactive methylene group such as malona
nitrile, makohic ester, ethyl cyanoacetate, ethyl aceto~
~acetate by Knoevenagal reaction, He also observed that

on preliminery screening test the compounds obtained from
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mélon nitrile and cyanoacetamide were active against

b

the Dunning leukemia in rats, Also)ﬁ?drazono derivative

of the same aldehyde (18) were synthesised by Koppec and

-G
P\ \__/

(19)

Springer ‘9,

In the present work, 2-methyl-l-hydroxy quinoline
derivatives converted to ethyl ester of 2-methyl-l-
quinolyloxy acetic acid which on treatment with hydrazine

hydrate gave the corresponding hydrazide derivative.
These hydrazide derivatives were condenségﬁzidehyde (10)
to give the nitrogen rustards, H=(~(p~(N,N-bis(2~chloro-

—~ethyl)amino)benzylidene)hydrazino carbonyl methoxy)-2-

methyl quinoline derivatives,

Thus by condensing 2-methyl-l-hydroxy quinoline
derivative with ethyl bromoacetate (1f) in the presence
of potassium carbonate and potassium iodide in ethylmethyl-
ketone as solvent, 2-methyl-l-(ethoxy carbonylmethoxy)-6-~
quinoline derivative (18) were obtained which was further
reacted with hydrazine hydrate to give 2-methyl~lw(hydrazino
carbonyl methoxy)quinoline derivative (13), The latter one
was condensed with pn(N,N;bis(2~chloroéthyl)amino)benzaldehyde
{19) to get nitrogen mustards, 4%-(~(p-~(N,N-bis(2-chloroethyl)
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amino)benzylidene)hydrazino carbonylmethoxy)-2~methyl

quinoline derivative (14).

A similar series of reaction were carried out by
using different quinoline derivatives, to synthesiser.

nitrogen mustards, o B

e ~N
R \\l 7
\\N CH 4

13y - CHa - cao&zHﬁ_

EMi + '<L CQB + KT \} 0/\//0

Criy
o
. :} <
NN CHg
Hydvyazine
Hydvate .0

| "
R
~ g .
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BEXPERIMENTAL

" o - 3208 st Y1 o o

General method for synthesis of 2-methyl-t=(~(p-(N,N-bis-

o S b . B T e i o ok U G O I DY . o WY Y v P S i W o s . Ml B S i O A, A S i S WL L it 300 T s S s o i

~(2~chloroethyl)amino)benzylidene)hydrazine carbonylmethoxy)

- s s " o - [P — T S, O gt g el et . O o . i S i A h i S Y ot

quinoline derivatives :

v iy Yoy S0t S U S N iy T (O] U D ho 0 . P

2~-Methyl-4~(hydrazino carbonylmethoxy)guinoline derivative :

N o A0 ) ok e et o B 0 s N b O R A, W WY B OO S el S I S el SO B YA el T SRF PO BN SRR DD S A R, D AT e o AW R A O A A Y o et SO A Bt

& mixture of 2-methyl--hydroxy quinoline derivative
(0,01 M) and ethylbromoacetate (0,01 M) was refluxed in
the presence of potassium carbonate (5.0 é) and potassium
iodide (1,0 g) in ethylmethylketone as a solvent on water
bath for 20 hrs, The solvent was removed and reaction mass
was poured into water. The obtained product was collected
and dissolved in ethanol (25 ml) and refluxed with hydrazine
hydrate (80 % 10 ml) for 5 hrs, The reaction mixture was
poured into excess amocunt = of water, The separated
product was filtered washed with water and crystalliscd
from ethanol, The m,ps. and analytical results are

reported in Table 1.

- O I Ao S 2 W WP S 1o o Wk KB s s SO . JOV g S . I o O DO PO O, JOUOE. (O e, AN YA P, S P S T LA A i S D

hydrazino-carbonylmethoxy)quinoline derivatives :

1 i S i S i Fot W T, VD G O o S ot

A mixture of 2~methyl-b~(hydrazino carbonylméthoxy)
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quinoline derivative (0,01 M) and p~(N,N-bis-(2-chloro-
~ethyl)amino)benzaldehyde (0,01 M) in ethanol (25 ml) was
refluxed for 30 min., to 1 hr. The reaction mixture was
kept for some times at room temperature and obtained
product’was filtered., and crystallised from éthanol. The
m.ps. and analytical results are reported in Table 2 and

spectral results are in Table 3.
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CHAPTER-II

W o " s 20 D

SECTION ~III

W P N T i W s et ot s W

Synthesis of ditrogen Mustards from 4-(2-) hydrazing

quinoline derivatives :

o o -~

The pressnt work deals with the synthesis of some
new compounds which contain nitrogen mustards on 4w(2-)
hydrazino quinoline derivatives as carrier moiety., From
early days, 4= or 2-hydrazino quinoline derivatives as well
as 2= or 4~ hydrazino pyridine and pyrimidine derivative
were well known for their physiolo%&ZI activitigs as well XX
as some of thelr cyclic derivatives as photographic
sensitizers., It will be of interest to review the literature
of 4= or 2~ hydrazino derivative of quinoline for their

hypotensive activity, antifungal, antibacterial, anti

inflamatory and analgestical activity,.

In early days, Fargher and Furness' synthesised-2-'
pyridyl-2-quinolyl hydrazine (1) by the interaction of 2=
chloro quinoline and 2-pyridyl hydrazine, John and Andrasc@#kozx
synthesised 6-methoxy-d=hydrazino quinoline (2), which was
condensed with p-acetyl-toluens to get hydrazone derivative(3),

Buchman3 had prepared 4-hydrazino quinoline=Neoxidse()
from quinoline, Similarly 4~hydrazino=6-methyl quinoline-N-
oxide was synthesised by same authors™, Ebetino and Wright®

- Chiorvo shatl,
obtained t-kydzesine.6,7-dimethoxy quinoline\yas condensed -
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with hydrazine hydrate, gave 4-hydrazino-6,7-dimethoxy
quinoline (5). In their studies on synthesis of fluorine
containing heterocyclic compounds,Dey and Jollie® synthesised
| 2-trifluoromethyl-4~hydrazino quinoline (6).

Some ﬁydrazones from 4-hydrazino quinoline (7} were
synthesised by Actor and Cesare’ by condensation of -
hydrazino quinoline derivatives with 2-pyridine carboxaldehyde
and showed that these compounds are active against tgpwﬁfg/
infections and possess antibacterial and antifungle activity.k#

Richard® prepared 2-hydrazino quinoline derivatives
by heating chloroquincline with sécondary anine or hydrazine
hydrate in a sealed tube at 150° for 5«6 hrs, and reported
their infléﬁétory activities. Berkoff and Craig’? established
‘the structural activity correlationship in a new class of
antimycoplasmal agents by synthesising quinolyl hydrazones.g)
the results indicate that the ring substituents Ry and Rz
were more effective on the activity than the heterocyclic

residue R,

Koppee and Springer!® synthesised some interesting
hydrazone (9) from p~(N,N-bis(2-chloroethyl)amino)benzaldehyie
and hydrazino pyridine derivatives, Morvin and Majsinger''
prepared hydrazino quinoline derivatives {(10) to use as

potential cytostatics, _

i3 X
Sarinil and Berkofz}g/ﬁrepared more than hundred

compounds of W-quinoline hydrazone and tested them in vivo
onh mice against the tif%orm, Hymenollepisnana, They showed [é‘
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two compounds, 2,6-dimethyl-t-{2-(6-methyl~pyridinyl)

mESagEms ) hydrazino) quinoline (12), produced 100 %
inhibition of Hymenollepisnana on mice at 200 ng./Kg.

orally. / R
\

Q)

U2 R= 2-pyvridyl , R,=R,H (2) g=p=
i

CH, sC 2 = N
gz ,R, COOH R,= NO, (5) RZR =R,~H , RS-R4:061§
(¢ R’ﬂ,:ﬂ‘;: ﬂq_zH’ Ré:ch

~
o
Mot
.

&

» MNH
Hr 2
~ ~N
b 4
N
. i b s HCL
3 Rz."”* Rz p- &oiu-éwe R, cH, , Rg=otH, °
{7) . i )
R, 1-2_2:1’{'32!4’ R = E“P\j\ﬁ‘dyl (4
) = = .= 7 i
R‘ H’ }Efzﬂﬂsﬂ.cﬂg 4K: 2*( 6’“M(¢Lf«tﬂ_)§>y\—fd‘yl
C2) R =H, R=Ry = CHy | R 3-pyvigy
!

(ci- HL‘«HC)NO HC = “““f.) (§)
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In the present work 2-quinolyl and 4-quinolyl
hydrazino derivative is used as carrier molety to
synthesise some new nitrogen mustards which can be used
as potential anticancer agents. The required 2-quinolyl
hydrazino and Y%-quinolyl hydrazino’derivatives were
obtained by condensing 2~chloro quinoline derivatives
and 4-chloro guinoline derivatives with hydrazine hydrate.///
The 2-quinolyl and Y-quinolyl hydrazino derivatives were
further condensed with pe(N,N-bis-(2~-chloroethyl)amino)
benzaldehyde in minimum quantity of ethanol gave L4—(-
(p-(N,N-bis~(2-chloroethyl)amino)benzyliedene)hydrazino)
b-methyl quinoline derivative and 4-(-(p-(N,N-bis~(2-
chloroethyl)amino)benzyliedene )hydrazino-2-methyl quinoline
derivative respectively. The structure of these compounds
were assigned on the basis of analytical results and

supported by IR spectra,

Ci
/\l ~
R i3)
NH~NH - HO
2
2 2 _NH,
YV M N
g ~ LIS
R N I e
\\‘N Cf43
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~quinoline derivatives :

i S O W O o o (o o bt BB G Y N PO (4200 SO Y

2-Hydrazino-t-methyl quinoline derivative :

iy G P S o o . B S SO ST P S W Bl S O e U U TS R Ul DAND Al 400 SAND SR AR, OO TV WY O . R 1o Y sl

A mixture of 2~chloro~t-methyl quinoline derivative
(0,01 M) and hydrazine hydrate (80 % 10 ml) refluxed on
sand bath for 5-6 hrs, On cooling the hydragzino guinoline
derivative separated, filtered and crystallised from

aqueous ethanol, Yield about 1,0-2,.0 gm.

- A . 105 s S O Y A ol WO W e Y . W e . (O b e e ST WSS MRS RO St A DI e L W S U TS W bt WP 2o SO B e WA WS VT . W MO B L e A it o

. o o oty Y SO . SN i W LT A D o LB M B 2o DD SO D D T, A W] " Yo S S . bt

2~Hydrazino-t-methyl quinoline derivative (0.01 M)
and p-(N,N-bis(2-chloroethyl)amino)benzaldehyde (0,01 M)
were dissolved in ethanol (25 ml) énd refluxed for 1 hr.
The reaction mixture was cooled and separated product
filtered out, crystallised from ethancl. Yield about
1.0 gn. The m.ps. and analytical results are reported

in Table 1 and spectral results are in Table 2.
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Similar series of reaction were carried out on
2-methyl-4-chloro quinoline derivatives to prepare 4-(-
(p~-(N,N-bis~(2~chloroethyl)amino)benzylidene)hydrazino)-2~
methyl quinoline derivatives. The m.ps. and analytical
results are reported in«Tablé 3. The spectral results

in Table 2,
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Table 2

D M - s o e

,,,,, IR bands (em™')

Comp .No, C=K ~NH-, C-C1
25 1620 3400 ‘760

26 1620 3150 760
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