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Studies on 4-bromomethylesrbostyril derivatives




CHAPTER III

Studies on L-bromomethylcarbostyril derivatives

Section I
Synthesis of Mannich bases from 4 -bromomethyl-

carbostyril derivatives

Theoret ical

Mannich bases are the products which are obtaiﬁed
by the condensation of a compound containing at least one
hydrogen atom of promounced activity with an aldehyde,
usually formaldehyde and ammonia or a primary or a secondary

amine.

id

B : H+CH0+ NARR® = BCH,NAR® + H,0

The above reaetion*which i1s known as Mannich
reactiont has besn proved to be an important tool in
synthetie organic chemistry; The alternate.: method to
prepare Mannich bases is to react a chloromethyl or bromo-
methyl derivative with corresponding secondary amines such
as piperidine, morpholine etc. Thig method is used in the
present work. Some of the Mannich bases are found to 5e
important medicinal agents. A rmumber of heterocyclic systems
containihg nitrogen, oxygen or sulphur have been studied.

Mamnich bases from chromones and flavones? possess

cantral nervous stimulant activity. Mannich et al? founa

that PB-dimethylaminomethylketone and g-nitrobenzaldehyde



reacted to give a product which upon reduction lost

water to form a substituted quimlire (1),
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- Quimldine undergoes the Mannich reaction to
' LS
yield amines of the following type.
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Reduction of Schiff bases derived from
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. 5
quinoline -4-aldehyde gave lepidylamines (2).

er= N -eH, tH,0H i, N H eH, ¢, O Y
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Hupe and Schramme synthesised B-(2-quinolyl)
ethylamine (3) and 1ts tetrahydro derivative (4) from the
oxime of quimoline-2-acetaldehyde. '
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wbrk7 obtained Nephenyl lepidylamine (5) in his
attempt to prepare quinoline-4-aldehyde by the Sonn and
Muller aldehyde synthesgis.

CﬂNH(‘Hy (’.Q.Q)__NHCGHS' %L\\\Hfsﬁs-

L2 = A0 = A
NP N NS
(5

)

.
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. 8
Priece and Jackson obtained 3-dibutylaminomethyl-
2-methyl-7-methoxy--quinoliml (6) by the Mannich
reaction on 2-methyl-7-methoxy-k-quinolinol.

ot o '
m Heno Ny N g ),
W0 NZ CH, (%Hq)l_““ 4 Heo N
(6)

Heou—Fe09 suggested the mechanism and stated
that the Mannich reaction product from quinaldine amd
‘diethylamine is quite dr@st;;ble, but the corresponding
compound from lepidine is moré stable,

Ghosh eind Ghaudhuri—t ;o synthesised 3-diethyl-
aminomethyl (7) and 3-piperidinomethyl (8) derivatives
of 2-methyl-; 6 ~acaetoamido~2-methyl~- and 6-amino -2~
methyl-lt-quinolinol by the application of Mannich
reaction. 6-(2-Thiazolylamino)=~2-methyl-lt-quinolinol also
underwent the Mannich reaction. These compounds were found
te have antispasmodic activity‘if
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Saxema and Sirgh ~ found 3-dibutylamiromethyl-2-
methyl-t-quinolinol as an amebicide in rats. Tondon
gi:___g_li-s synthesised 3-piperidinomethyl and 3-morpholino-
methyl derivatives of k-hydroxyquinoline amd k-hydroxy-
quinaldine ard tested them as potential amobicides:

_ Bowmani“ as well as Nabih gj:_,al? TG
synthesised various 3fsubst ituted dialkylaminomethyl
quinoline derivatives; .

The brominatio‘n of acetoacetanilide followed by
its cyclisation has given an important method for the
synthegls of l-bromomethyl carbostyril derivatives. These
bromomethyl derivatives are now used as starting material
for the synthesis of differemt substituted quinoline
deriyat.ives. In the present work the Ye~bromomethyl
carbostyril derivatives are reacted with different
bases such as piperidine,morpholine‘,dimethylamine and
sulphanil-amide to obtain the corresponding Mannicli .
bases., which might be of therapeutic importance. The
previous literature on the Mamnich bases of quinoline
derivatives refer to the synthesis of bases having side
chain in the 2~ or 3- position. This is the first time
that Mannich bases of quinoline derivatives having side
chaln in the 4-position ave prepared.

) The following are the Mannich bases prepared
by reacting different 4-bromomethylecarbostyril derivatives
with piperidine,morpholins etec,
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Manirii¢hi bases from W<bromomethylearbostyril (9) :

(a)‘vihhuglgéiiﬁiné,: _The. %=bromome thylearbostyril
(9) as described.in the chapter I was. reacted with piperidine
in alcohol,. As. the.dbromine. atom.was replaced by ﬁiperidine
molecule thewstructhre.was‘assignedgasrh-piperidlnomethyi- :
carbostyrtl (10), - '

(b) with morpholing :. The d=bromomethylearbostyril
when.reactedawith.morpﬁoliﬁeuinhalcohol_gaye*the Y.morpholineo-
methylearbostyril (11),

(e) with dimsthylamine : The 4-dimethylaminomethyl-

A Al e G AP DSOS AR R

carbostyril. (12) was prepared by refluxing W-bromomethyl-
carbostyril (9) with dimethylamine,

(d) with sulphanilamidé.: The l4-bromomethyl-
carbostyril was refluxed. with.sulphanilamide in aleohol

c,u;_ﬂm, CH, - N )

- ]///ff] : Aﬂﬁwa{aknz, . ~ ]’//E§j
NS N/ OH- N\ \N//

(1e/




to give #—sulphanilamidomethylcarbostyril (13).
ﬁH;5m

/Jaw M

5Q NHL

Q%”‘ O

~~(13)
. Yannich bases from 8-methyl--bromomethyl-

carbostyril (14):

(a) with piperidine : 8-iethyl-t-piperidinemethyl-
carbostyril (15) was prepared from 8-methyl-k-bromomethyl-
carbostyril by refluxing it with piperidine in alcohol.

(b) with morpholine : 8-methyl-4-morpholinomethyl-
carbostyril (16) was prepared by refluxing 8-methyl-Y-bromo -
methylecarbostyril (14%) with morpholine in alcohol. ‘

(e) with dimethylamine : 8-Methyl-l4-bromomethyl-.
carbostyril gave 8-methyl-i-dimethylaminomethylearbostyril
(17) when it was refluxed with dimethylamine..

(d) with_aniline : §-Methyl-4-anilinomethyl-

carbostyril (18) was prepared by refluxing (14) with aniline.

(e) with sulphanilamide ¢ L-Sulphanilamidomethyl
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carbostyril (19) was prepared from the W-bromomethyl

derivative (14%) by refluxing it
aleohol.

Piveardine

N

Movphokine.
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h_ba m- 6 -metho ~bromomethylcarbogt
(a) with piperidipe s 6—Methoxy#-piperidiﬁo;ﬁethyl-

carbostyril- (21) from

6 -methoxy - -bromomethylcarbostypril

(20) was obtained by refluxing it with piperidine in

alcohol.

(b) with morpholine : The 4-morpholinomethyl
derivative (22) of 6-methoxy=-i+-bromomethylearbostyril was

prepared byh refluxing

it with morpholine in aleohol.

(¢) with dimethylamine : The 4-dimethylaminomethyl
derivative (23) of (20) was prepared by refluxing it with

dinme thylamiixe.
CH,-N )
| Hgao 7N
N> Of
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Mannigh _bages from 5:gh;o;d:&-bgomoga;hzlgg;bggtzggl (24)s

(a) with piperidine : The h-piperidinomethyl derivative
(29) of 6 ~chloro=i-bromomethylearbostyril (24) was prepared
By*refluxing it with piperidine in alcohqll
(b) with morpholine : The 4-bromomethyl derivative(2u)
yieldéd the Y-morpholinomethyl derivative (26) with
morpholire in alcohol: ' |
~ (e) yith dimethylamine : The Y-bromomethyl derivative’

(24) gave the h4-dimethylaminomethyl derivative (27) when it
ﬁas refluxed with dimethylamine,

(4) with_sulphanilamide : The Y4-('-sulphanilamido)

methyl derivative (28) of (24) was obtained by refluxing it
with sulphanilamide in alcohol.

@»?12_3% . ' CH,-N
N/ OH N/ oH
(2k)

) he#g(’ﬂh‘-na
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(k) :
é«ﬁfﬂﬂ@ Ny OLNH 2
> N//oﬁ

(28)

ich ba from 7-chlo ~bromomethylcarbostyril (29):

) (a) with piperidine ¢ 7-Chloro-i-piperidinomethyl
carboétyrll (30) from 7schloro-i-bromomethylecarbostyril (29)
was obtained by refluxing it with piperidine in alcohol.

(b)) with morpholine : 7-Chloro-4-bromomethylearbostyril
on refluxing with morpholine in alcohol gave the
4-morpholinomethyl derivative (31).

’ X
fi pegidine
e NZ oM

eH, B3

AN
33 N/ C‘H‘
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Movpholine.  _
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(¢) with dimethyldmine : The dimethylaminomethyl
derivative (32) of (29) was prepared by refluxing it with
d imethylamine,

(d) with sulphanilamide : The bromomethyl derivative
(29) on refluxing with sulphanilamide in alcohol gave the
sulphanilamidométhyl derivative (33).

C‘HLN H-@ S’OLN Hy
~

el NZ OH

eH, Ba ' (33)
98
el Zon CHy
N ‘\\\\\\\i e
- N “Hy
(29) w@oa

L3>)

nnich basegs from 6-bromo-li-bromomethylcarbostyril (34):

(a) with piperidine : The 6=bromo«li-bromomethyl
carbostyril (34%) on refluxing with piperidire in aleohol
gave the h-piperidinomethyl derivative (35).

(b) with morpholine : The morpholinomethyl derivative
(36) of (34) was prepared by refluxing it with morpholine
in aleohol.
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(e) yith d;meghglém;ng 3 The 4-bromomethyl derivative
(34) reacted with dimethylamine to give the 6-bromo-4-

dimethylaminomethyl earbostyril (37).
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EXFERIMENTAL
Mappich bageg from Y-bromomethyl carbogtvril :

=Plperid m - earbosgt ]

4«Bromomethyl carbostyril (0;5 g.) was refluxed
with alcohol (20 ml,) and piperidine (0.3 g.) for 2 hr. On
cooling the separated product was filtered and eryséallised
from aleohol, m.p. 2090. Yield O.4 g.

Analysis : Found s C,74.16 3 H,7.003 N,11.99 %«

G, 5H; gON, requirds : C,74.39 § H,7.43 § N,11.57 %.

4-Morpholinomethyl carbostyril

‘ 4 -Bromomethyl carbestyril (0;5 g;) was refluxed
on a water bath with alcohol (éo ml.) and morpholine(0.3 g.)
for 2 hr. On cooling the separated product was‘filtefed

and crystallised from alcchol,m.p.235°. Yield 0.3 g.

Apalysis : Found : C,68.71 5 H,6.4% 5 N,11.43 %,
61“H1602N2 requi_res H Q,68085 3 H,6055 3 N,ll.ll-B %0
~Dimet meth arbostyril

4-Bromomethyl carbostyril (025 g;) was refluxed
on a water bath with dimethylamire (10 @i. $ 25 %) t111
the solution became clear (3 hr.). On cooling the product
which separated crystallised from benzene,m.p.l97?
Yield 0.3 g. _
Analysis : Fourd : 0,71;10 3 Hy6.66 3 N,l4olog.
Gy 2H; ,ON, requires : C,71.24% § H,6.97 § N,13.88 %.

~



4 -(4-gulphapilamido)methyl carbostyril :

~ 4-Bromomethyl carbostyril (1 g.) was treated with
sulphanilamide (1 g.) in alecohol (60 ml.). It was refluxed
on a steam bath for 5 hr. It was filtered hot and the
clear filtrate on cooling gave th§ erystalline product
which was filtered and erystallised from glacial agcetic
ac;d,m.p.262°. Yield 0.5 g
Analysis : Found C,58.23 3 H,443 3 N,12.45 %o .
CieHy503N;38 requires ¢ C,58.35 § H,4.59 § N,12.76 %.

[ 2 J

Mapnich bases from 8-methyl-lt-bromomethylecarbostyril
8~-Mothyl-4-pi eridinameth lcarbostyril :

8—thhyl-k-bromomethylcarbostyril (0.5 g. ) was .
refluxed with alcohol (20 ml.) and piperidine (0.3 g.) for
2 hr. The geparated preduct was filtered and erystallised
frgmﬁalcohal,m.p.233o. Yield 0.& g

Apalysis : Found  : C,75.50 § H,7.86 j N,11.05 %.
G16Ha00N, requires : C,75.01 § H,7.81 5 N,10.94 %.

A

Baﬂhxhyl—k-morpholinomethylearbosﬁ??il $

-mthyl—lf-bromomethylcarbostyril (0.5 Ze ) was
refluxed with alcohol (20 ml.) and morpholine (0.3 g.) for
2 hr. On cooling the separated product was filtered and
crystallised from alcohal,m.p.ahl . Yield 0.3 g.

palysis . ¢ Fourd  : C,69.52 j H,6.90 5 N,11.13 %.
¢, 5H, g0, N, requires t C,69.77 3 H,6.95 § N,10.85 %.
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8-Mothyl-lb-dimethylamipometbylearbostyril :

8-Mothyl-4-bromomethylcarbostyril (0.5 g.) was

treated with dimethylamine (10 ml. § 25 %) and refluxed on.

a water bath for 3 hr. The ¢lear solution on cooling gave

the dimethylamiromethyl derivative, which was filtered and
~ )

erystallised from benzene,m.p.199 . Yield 0.3 g

Analysig ¢ Found : C,72.04 § H,7.54% § N,12.63 %.
’ @1‘-331601‘12 reqnires 4 0,72¢21 § H,?o’i‘o 3 N,12o96 %0

8§-Methylel-anilipomethylearbogtyril :

8-Methyl-4-bromomethylearbostyril (6:5 g;) was
heated on a sand bath with aniline (1'ml.) for 2 hr. On
dilution with petroleum ethgr the product which separated
erystallised from alcohol,m.p.235o. Yield 0.2 ge

Apalysis : Fourd 1 G,77.10 § H,6.43 3 N,10.4k4 %.
3;7H160N2 requires H Q,??on 3$ H,éo% H N,10.60 %.

8=Mothyl-s-(.~sulphanilamido)methylearbogtyril :

8-Msthyl-4~-bromomethylearbostyril (1 g:) in
aleohol (60 ml.) was refluxed with sulphanilamide on a
steam bath for 5 hr. It was filtered hot and the product
obtained on cooling crystallised from acetic acid,m.p.
264", Yield 0.5 g. M | |
Armalysis : Found  : C,59.37 § H,4.81 3 ¥,12.03 %.
€y 7H; 903N;38 requires : C,59.47 § H,4.95 { N,12.25 4.
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ynnich_bageg from 6-methoxy-4-bromomethylecarbostyril :
=Metho -piperidipomethylcarbostyri

6~Methoxy-4-bromomethylearbostyril (0;5 g.) was
treated with piperidine (0.3 g.) in aleohol (20 ml.). It was
refluxed on a water bath for 2 hr. On cooling the separated
prcduct was filtered and crystallisdd from alcohol,m.p.
223 o Yield 0.3 g.

Apelvsis : Fourd  t C,5.4% ; H,7.48 ; X,10.17 %.

Cyi6H200,N2 requires : C,5% .14 § H,7.36 § N,10.30 4.
thoxy--moprpholipnomethylcarbogtyri

6—Ebthoxy;k—bromoﬁethylcarbostyril (0.5 g.) was
refluxed with morpholine (0.3 g.) in aleohol (20 ml.) on a
water bath for 2 hr. The separated product was filtered
and crystallised from alcohol,m.p 208 o Yield 0,3 ge

Apglysis : Fourd t ©,65.55 3 Hy6486 3 N,10.21 %
Gy 5H, 803N, requires : C,65.69 § H,6.56 § N,10.22 %.

«~Methox ~d imeth minomsthyl bogtyril

6 -Methoxy -l -bromomethylcarbostyril (0.5 g.) in
alcohol (20 ml.) was refluxed with dimethylamire (10 ml. 3
25 %) for 3 hr. The clear solution on cooling gave the
product which was filtered and crystallised from benzene,
m.p.183 . Yield 0. 3 ge B -
Analysis : Fourd 3 C,66.96 3§ H,6.88 3 N,12.33 %.
C, 3H, 602N, requires @ 0,67;23 3 Hy6.89 3 N,12.07 %.
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h ba from 6+=chl ~bromomethylearbostyril :

*e

6 ~Chloro-t-bromome thylecarbostyril (0.5 g.) in
alcohol (20 ml.) was refluxed with piperidine (0.3 g.) on
a water bath for 3 hr. On cooling the product which
separated crystallised from alcohol,m.p.ZkBo. Yield 0.3 g
Apalysis : Found . : C,65.37 3 H,6u5% 3 N,10.23 %e
G, 5Hy 70N Br requires : C,65.10 § H,6.14 3 N,10.13 %.

6-Chloro-k-morpholipomethylcarbostyril ¢

6~Chloro=4-bromomethylcarbostyril (6;5 g.) in
alcohol (20 ml.) was refluxed with morpholine (0,3 ml,)
on a watér bath for 3 hr. On cooling the separated product
was filtered and crystallised from alcohol,m.p.é§2°.
Yield 0:3 Ze ’ B ) \
Amlysis : Fourd 2 C,60.18 § Hy5.26 § N,9.96 %.
€4 H; 50,N,C1 requires : C,60433 § Hy5.37 5 N,10.06 %.

«Chloro-t.d imethylaminomethyle ostyril :

6—Chle;o—4—bromomethylearbostyril (0;5 g.) was
refluxed with dimethylamips (10 ml. 3 ég‘%)'énd aleohol
(10 ml.) on a water bath for 3 hr. On dooliég the separated
ﬁrgduct was filtered and crystallised from benzene;m.p.
232°, Yie1d 0.3 g. . |
Apalysis ¢ Found : ©,60.78 3 Hy5.21 3 N,11,.89 %.
Cy2H; 30N,C1 requires s C,60.92 3 H,5.49 3 N,11.85 %.



6-Chloro«i= klr a mido)m cgrbostyril

6-Chloro--bromomethylcarbostyril (1 g.),
sulphanilamide (1 g;) and aleohol (60 ml.) were refluxed
on a steam bath for 5 hr, On cooling the preduct which
separated crystallised from acetic ac:ld,m.p.zlﬁo. Yield 0.5 g.
Apalysis : Pound  : ©,52.47 3 H,3.55 3 N,11.21 %.
Gy ¢H 403N3C1S  requires : C,52.82 § H,3.85 3 N,11.55 %.

Mapnich bases _from Z-chloro-4-bromomethylcarbostyril @
-Chloro-4-piperidipomethylesrbogtyril

7-Chloro-4-bromomethylearbostyril (0;5 g;)
piperidine (0.3 g.) and alcohol (20 ml.) were refluxed on
a water bath for 3 hr, On working up as usual the product
erystallised from benzeno,m.p.'2§9 . Yleld 0.3 g
Apalysis : Fourd  : C,64.99 § H,5.83 § N,10.33 %.
Gy 5H; 70N ,C1 requires ¢ C,65.10 § H,6.14 § N,10.13 %.

~Chlor -morpholinomethyvlcarbostyril

7-Chloro-k-bromomethylearbostyril (0.5 g.),
morpholins (0.3 g‘.) and alecohol (20 ml.) were refluxed
on & yater bath for 3 hr. On cooling the product which
separated crystallised from aleohol,m.p.ZB% Yield 0.3 g
Apalysis : Found 3 0,69.35 3 H,5.09 3 N,10.48 %.
G“HUGQNz@l requires @ 6,60.33 j H,;5.37 3 N,10.06 %.

Z -tho;o -3 imehhzlaminomet hxlcarbo gtxril
7 -Chloro -t -bromome thylearbostyril (0.5 ge ) and

dimethylamine (10 ml. § 25 %) was refluxed on a water bath



for 3 hr. On working up as usu2l the proéuct crystallised
from benzenp,m.p.183°. Yield 0.3 ge

Apalysis ¢ Found : C,60.89 3 H,5.36.3 N,11.73 %.
C,2H, ;0N C1 requires 3 C,60.92 § Hy5.49 § N,11.85 %.

7-Ghloro=l=(": ~gulphapnilamido)methylearbostyril s

177

7-Chloro-4~-bromomsthylcarbostyril (1 g.),sulphanilamide

(1 go) and aleohol (60 ml.) were refluxéd on a steam bath

for 6 hr. On cooling the preoduct which separated crystalliged

_ )
from acetic acid, m.p. 278 . Yield 0.5 g

Apalysis s Fourd  : G,52.76 § H,3.55 3 N,11.09 %.
Ci1¢HyyO03N3G1S  requires s C,52.82 § H,3.85 § N,11.55 %.

Mapnich bages from 6-bromo-4-bromomethylcarbogtyril :
§£mmﬁm@qﬁMw&MhyMﬁug:

6-Bromo 4 -bromomethylcarbostyril (0.5 g;) in
alecohol (20 ml.) was refluxed with piperidine (0.3 g.)
for 3 hr; On working up as usua; the product crystallised
frgmgalcehol,m‘p.akao. Yield O+ g. _
Apalysis s Found - 1 G,55.65 3 H,5.11 3 N,8.41 %.
G, 5H; ,ON,Br requires s C,59.39 3 H,5.23 § N,8.61 %.

~Bromo ~i4-morphol inomethylecarbost 1 s

6 -Bromo -4 -bromomethylearbostyril (9;5 g:),
morpho;iﬁe (0.3 g+) and alcohol (20 ml,) were refluxed
on 2 water SathAfor 3 hr. On eooling the product which
separated crystallised from alcqhol,m.p.2300. Yield 0.3 ge
Amelysis : Fourd 1 €,57..88 5 H,k.58 3 N,8.38 %.
CiyHy50,NBr  requires 3 C,52.01 § H,4.6l 3 N,8.67 %.



«B «d ime aminome r tyril ¢

6-Bromo—k-bfomoxpethylcarbostyril (05 go) was
refluxed with dimethylamine (10 ml. § 25 % ). On
coolirg the product which separated crystallised from
beqzene, MePe é300. Yield 0.3 g« “
Anglysis s Fourd : 6,51;.36 $ Hy4.50 § N,10.22 %,
Cy 2H; 30N Br requires s 0,51.25 3 H,4e62 § N, 9496 .
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CHAPTER III
Studies op k-bromomethylcarbostyril derivatives

Section II
- - 0 - i a

derivativeg ¢
Theoretical

The present work was urlfiertaken in contimation
of the study of the reactivity of 4-bromomethylearbostyril
~ derivatives described in section I'. 4 -Bromomethyl-
carbostyril (1) when regcted with potassium cyanide, gave
1-cyano-1,2-bis(2-hydroxy-4-quinolyl)ethane (2) instead
of 4-cyanomethylearbostyril 3) whicia can be converted ‘
into quinolire-t-acetic acid derivative after hydrolysis.
This 1s a novel observation in this series. As the
compourds in this series have very high melting points
ard are insoluble in most organic solvents, they are
converted irto their 2-chloro derivatives by treatment
with phosphorus oxychloride. Thus l-cyano-l,2-bis-
(2-hydroxy—h-—quinoly].)ethane (2) gave l-cyano-1,2-bis-
(2-chloro—1+—quinolyl)ethane (4). The structure (%), was
assigned on the bagls of amalytical data?;g'é fui'ther
confirmed by its IR anrd NMR spectra. It v;ill be of
interest to review here some of the methods used for the
synthesis of chloroquirolines énd their reactions.

The chloroquinolires have a characteristic
mouse-like edour. Fhosphorus oxychloride,phosphorus

pentachloride or a mixture of the{wo “are the reagernts

>
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most useful for the conversion of the hydroxyquinolines
to chlorequirolinese

hhisenheimerl prepared k-chloroquinoline (5)
from the reagction of quinoline-ﬁ;oxide with sulphuryl

chloride or phosphorus oxychloride.

With substituted quinoline-N-oxides,phosphorus

29394
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oxychloride is a more satilsfactory reagent. l-Methyl-

[£% %
2=quinolone and its derivatives;converted into 2-chloro~

quinoline (6) and its derivatives when treated with

59697
phosphorus pentachloride.

(4)

. g .
Iutz et_al. illustrated in the preparation of

2,4,7-trichloroquinolire(7) that the conversion of an

Nemethyl-2-quinolone to a 2-chloroquinoline takes place

>
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with greater difficulty than simple replacement of a 2 or
h-hydroxyl group.

//"\‘L FO&% /%wg . - lilllr{fhbl
N/"o el ’ N./"O‘
f
“ | thy
petg
L 220
I8 N N/_%
L"1)

{:

Roedig aL synthesised 2,3-dichloroquinolins (8)

as follows :

e

OoHe '
. AN
) I _ €~el
“ t‘L‘“NH(gHS'
NH, NH <

&

E L reds /\j:,e

(g)
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Ta,kambulo reacted 4-nitroquinoline-l-oxide with
phosphorus oxychloride and obtained 4-chloroguinoline-1-
oxide (9), 2,4-dichloroquimoline (10) and 4-chloro-
carbogtyril (11). But the reaction with sulphuryl
chloride gave only the 2,4-dichloroquinoline (10).
Hams.na.j'1 studied the action of phosphorus trichloride
on henitroquinoline ~l-oxide and obtained the mixture of

products as reported by Takanobu,.

Z\ />
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In a few instamces, 4-haloquinolines have been
prepared by appl?_.cai;ion of the S8andimeyer reaction to
l!-—au:nimqufmo}_fu'xes-“. Hauam.‘u:]at12 obtained a quantitative
yield of g-trichloromethylquinoline from quiraldine.by

reacting with chlorine -in the presence of sodium acetate,
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43
Kondo ard Matsumd ~ condensed dichloro-
acetaldehyde with quinaldine and obtained (12) from which
2-(y,y~dichloropropyl)quinolire (13) was prepared.

-~ AN

3 N LR
N TH, tH ok UHUL 2. Pd]c CH,) e Ry

(1) : (13)

i%915 '
Tanida  ~ prepared #-chloromethylquinoline(1lk)
by refluxing fepidine-N-oxide with p-toluene sulphonyl

chloride in the presence of boron triflucride.

Chy S0, L CHel
AN
@ "r' @ *.—;&—ﬁ | Q/j
Z \ Z _
N ) N
J M5 : |
0

(14)
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. ié
Braun and Heymons - prepared 2-chloromethyl-3-
chloro-k-anilinoquinoline (15) by the reaction of

phosphorus pentachloride on chloroacetgnilide.

N
*

N o N NP el

—-2Hel

L

NH (He
N
N/ WL&

15
Reactions @ L )

Halogen atoms in the 2 and 4 positions of
quimline are regetive to nucleophilic reagents because
they are located on carbon atoms which havé a low electron
density,_ Many such displac-ements have been recorded. As
1llustrations, the conversion of 4-chloroquinolines to
4-a1k}1&mim derivatives, comversion of 4-chlorogquinolines
to sulphonic acids by reaction with sodium bisulphite?
replacement of a h-chloro group by p—s.t:i!.::ﬂl@.‘:mmmoamimt8
by xz:etlfuoxy"'9 and replacement of 2~-chloro substituents
by a number of nucleophilie reagentszov may be mentioned,

Jansen and Wibautzfl obtained carbostyril by

reacting 2-bromoquiroline with potassium e¢yanide or =

)
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withe o mixture of potassium cyanide and cuprous cyanide
at 2000. Graig22 prepared 2-cyanoquirnoline by heating
2-bromoguinolire with cuprous cyanide.

Buchmann and Hamilten23 found. that when 2,4~
dichloroquinoline (10) was treated with potassium ethoxide
urder specific corditions, 2-chloro-i-ethoxyquinoline (16)
and Y-chloro-2-ethoxyquinoline (17) were obtained. The
chlorire in (17) was found considerably less active than

the chlorine in (16) during their conversion to
2,4-diethoxyquinoline (18).

CGY5
Qo
el
N NNF
o
/ (16)
39 | Oois

A N
/ND'OL @@Q”V
DERN : , (1%)

\ N |
N

M/ OCZHS-' |
( ‘
24 -
Rowlett and Tutz also found that 2-chlorine

1s more active than the 4-chlorine in certain quinoline

derivatives. They also removed chlorine atom by ctalytie

-



reduction from 4,7-dichlorecarbostyril as follows.

e

2N ’ AN
;/j Ni—KoH —H, /j
AR N/ OH Abm. parss. _ M/ OH

The reaction of kechloroquinoline with hydrazine

is interesting, since in addition to normal hydrazide
at elevated temperature an isomer distirnct from 3,4-

25426
diaminoquimoline is obtained. .

The"”;)resent work deals with the synthesls of
1,2-bis(2-chloro-k-quinolyl)ethane derivatives starting
with lr~15rozi‘xomethylcarbostyril derivatives, -

1,2-Big{2-chloro-4-quirolyl)ethan 1) s

4-Bromomethylearbostyril (1) on treatment with
potassium cyanide in aleoholic soluf:ion gave l-cyamo-l,2-
bis(2-hydroxy—’+—quinolyl)etham;‘(2); This on treatment
with phosphorus oxycl}lorido gave l—cyam-1,2-:bis(2,-chlore—
k-quinolyl)ethane (h)i This was also obtained by»first
treating h-—bromométhylcarbo styril with phosphorus \
oxychloride to give L-chloromethyl-2-chloroquimoline (19)
followed by treatment with potassium eyanide. 1-Cyam-1,2~-
bis(2-hydroxy-i-quinolyl)ethane (2) on hydrolysis with
70 % sulphuric acid gave 1,2-bis(2-hydroxy-i-quinolyl)
ethane (20) which was converted into corresponding

-
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2-chloro derivative (21) by treatment with phosphorus
oxychloride. This was also obtained when l-cyamno-1,2-
bis(2-chloro-k-quinolyl)ethans (4) was subjected to
action of 70 4 sulphuric acid.

IR Spectra of l-cyano-l,2-bis(2-chloro-i-
quimlyl)ethane (4) showed a characteristic nitrile beand
at 2240 cm-l. The structure (4) was further confirmed by
NMR Spectrae. Q \

Spect f l-gyano-l,2-bis(2-c ~gquinolyl

ethare (&) :

The spectrum was recorded in CDCl; with tetra-
methylsilane (TMS) as intermal standard. The assignments

of the varioué sigrals and the chemical shiftg are as

follows.
shift ( § )  Coupling _ Sigrals -  Assignment
constant .
J (&/Sec) .
725 t6 8.5 - Multiplet 10 H (aromatie)
5.1 8 Triplet 1H

he2 8 Doublet 2 H

The formation of l-cyano-l,2-bis(2-hydroxy-i-
quinolyl)ethane can be expiained as follows.
The fipst step in the reaction between

-
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k—bfomomethylearboséfril and potassium cyanide may be

the formation of h-cyanomethylearbostyril. As this
compound possesses the reactive methylene group,1it reacts
further with second mole of W~bromomethylecarbostyril to
form l-cyano~l,2-bis(2~hydroxy-4-quinolyl)ethane.

OHZB}V OHQ_U*Q P
@ \ | \ - \
oM >
& \N/ . | \N -~ OH
IO b .

Ci-CcN
v’ N
HO \N ~

Using these procedures;the following
2-chloro-k~chloromethylquinoline derivatives,
l-eyand—l,2-bis(2-hydroxy~k;quinoly;)ethane derivatives,
l-cyano-1,2-bis(2-chloro-k-quinolyl)ethane derivatives,
1,2;bis(a;chloro—h—qﬁinclyl)ethans derivatives have

been prepareé from (1)8-methyl-4-bromomethylearbostyril,
(2)é~chloro—k-bromoﬁethylcafbestyril and (3)6-bromo-i~
bromomethylcarbostyril.



1,2-Bis(B-methyl-2=-chloro-4-quinolyl)ethane (26):

8-Methyl-4-bromomethylearbostyril (22) on
treatment with phosphorus oxyéhloride gave 8-methyl-2-
chloro-4#-chloromethylquinoline (23) which with potassium
cyanide in alcohol afforded l~cyano-l,2-bis(8-methyl-2-
chloro-#-quinolyl)ethane (24). This was also prepared
from 8-methyl-4-bromomethylcarbostyril by first reacting
it with potassium cyanide to give l-gyano—1,2-bis(8—methy1~
2-hydroxy-4—quinoly1)ethana“(25) foilewed by treatment
with phesphorus oxychloride..1-Gyanp-l,2-bis(8—methyl-
2-chloro-4-quinolyl)ethans (24) on hydrolysié with

. CH, B2 CH, &R
N
\ PC&} /> R
1it . w:s ‘ w3

L22) {23)
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70 % sulphuric acid gave 1,2-bis\(8-methy1~2-eﬁlcm-’+-
quinolyl)ethane (26). Again this‘compound (26) was also

- obtained from l-eyamp-1,2-bis(8-methyl-2-hydroxy-i-
quirolyl)ethane (25) by first hydrolysing it with 70 %
sulphuric acid to give 1,2-bis(8-methyl-2-hydroxy-4- ‘
quinolyl)ethane (27) followed by treatment with phosphorus
oxychloride,

1,2-Bi ~d ichloro =i~ 1l)etha 3 3

6-Ghloro-k-bromomethylcarbostyr11 (28) with
phosphorus oxychloride gave 2,6-d1ichloro-4-chloromethyl -
quinoline (29); This chloromethyl derivative with
aleoholic potassium cyanide afforded'l—cyano-l,eabis-
(2,6-dichloro-4~quinolyl)ethane (30). This was also
obtained by reacting 6-chloro-i-bromomethylearbostyril
(28) Pirst with alecoholic potassium cyanide solution to
give l-cyano-1,2-bis(6-chdoro-2-hydroxy-4-quinolyl)
ethane (31) followed by treatment with‘phosphorus
oxychlofide. 1-Cyano-1,2-bis(6~chloro-2-hydroxy-4-quinolyl)
ethane (31) on hydrolysis with 70 % sulphuric acid gave
l,2—bis(6-chlore-a-hydroxy—h-quinolyl)ethane (32) which
with phosphorus oxychloride yielded 1,2-bis(2,6-dichloro-
t-quinolyl)ethane (33). This was also obtained when
l-cyano-l,2-bis(2,6-dichloro-4-quinolyl)ethane (30) was
subjected to the action of 70 % sulphuric ;cid..
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1,2-Bis(6-bromo-2-chloro-t-guinolyl)ethare (39) fl 198
. 6-Bromo -t ~-bromomethylearbostyril (34) on
t.reatment with phosphorus oiychloride gave 6-bromo-2~-chloro-

Y-chloromethylquinoline (35). This on treatment with
alcoholic potassium eyanide solution gave l-eyano-l,2-
bis(6~-bromo-2-chloro-k-quinolyl)ethane (36). This was

. also obtained by first tréating L-bromomethyl derivative
(34) with potassium .cyanide to give l-cyano-1,2-bis(é-bromo-
2-hydroxy-t-quinolyl)ethane (37) followed by treatment
with phosphorus oxychleride.Again l—cyano—l,é-bis(é-bromo-
2-hydroxy -4~-quinolyl)ethane (37) on hydrolysis with 70 %
sulphuric acild gave 1,a-bis(6-—bromo-2-hydroxy—lr-qu1mly13
ethane (38) which was‘convefted into 1,2-bis(6~bromo-2-
chloro-4-quinolyl)ethare (39) by treatment with phosphorus
oxychloride. This was also obtained directly when’ l-cyano-
132-bis(6-bromo-2-chloro-4~quinolyl)ethane (36) was
subjected to the action of 70 % sulphuric acid.
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EXPERIMENTAL

1,aéBgsga:ghloro:&-ggiaglxlzgthang

2-Chloro-lt-gchloromethylauinolipe ¢

h-Bromomethylcarﬁostyril (5 g.) was treated with
' phosphorus oxychloride (15 ml.) and heated in an oil bath
at 110-20o for 2 hr. It was poured over ice‘water with
stirring and the solution was neutralised with Sodium
hydroxide solution. The separated product was filtered and
crystallised from benzene-petroleum ether mixture (1:1)

(o]
(cyarcoal), m.pe 99 . Yield 3 g.

Analysis sFound ¢ N,6.53 3 C1,33.10 %.
Gl 0H7m12 requires H N,6060 H 01’33049 %'

1-Cyano-1l,2-bis(2-hydroxy-l-quinolyl)ethane :

4 -Bromomethyl carbostyril (3 g.) in a;cohol
(100 ml;) was treated with potassium'cyanide (1.5 g« in
5 ml., water) on a steam bath for 3 hr. On cooling the
separated product was filtered and crystallised from
glacial acetle acid,m.p.> 3500. Yield 1.5 g.

Analysis : Found : C,73.67 5 Hhk.22 5 Ny12.31 %.
C oy H, 5N30, requires : C,73.83 ; H,4.39 5 N,12.33 %.

(Amlysised after heatirng in vacuuma at 110 for 4 hr.)
1-Gyano-1,2-bis(2-chloro-lt-quinolyl)ethane : |
The above hydroxy derivative (2 g.) was treated
with phosphorus oxychloride (8 ml.) and heated in an oil
bath at 110-200 for 4 hr. It was poured over lece water



and the solution made alkalire with scdium hydroxide. The

separated product was filtered and crystallised from

0
benzene-petroleum ether mixture (1:1),m.p.211 . Yield

lg.
Amalysis : Pourd . : C,67.00 3 H,3.23 ; N,11.08 ;C1,18.42%,
Ca1Hy 3N3C1, requires s C,66.66 3 H,3.44 ; N,11.11 ;C1,18.78%.

The sgme product was obtained when 2-chloro-4-chloro-
methylquinoline was treated with potassium cyanide as
follows ¢ ] ' |

‘ 2-Chloro-4-chloromethylquinoline (3 g.) in
alcohol (30 ml.) was treated with potassium'cyanide (1.5 g.
in 5 ml. water) and refluxed on a steam bath for 3 hr. On
cooling the product which separated crystallised from
benzene-petroleum ether mixture (1:1),m.p.2110. Yield 1.5 g.

Mixed m.p. with the product described above was not depressed.

1,2-Bis(2-chloro -k-g"uinolz:!.) ethane

1—Cyan9—1,2-bis(2-chloré—h—quinmlyl)ethane (1g.)
was treated with sulphuric acid (10 ml; § 70 %) and heated
on a sand bath for 6 hr; On pouring the reaction mixture
over ice water the product whichusepazated,crysﬁallised

0
from xylene (charcoal) ,m.p.219 . Yield O.k g.

Armalysis : Found t C,67.63 3 H,3.62 ; N,8.05 %
CZOHiumzcla requires H 0,67‘\98 H H,3096 H N,?cgs %Q

The above compound was also prepared as follows:
1-Cyam-1,2-bis(2~-hydroxy-+-quinolyl)ethane (1 g.)
was treated with sulphuric acid (10 ml. 3 70 %) for 5 hr.
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on a gand bath. The product obtained on dilution of the
reaction mixture ecould not be crystalliged in a pure form.
This product was reacted further.

The above hydroxy derivative (0.5 g.) was
treated with phosphorus oxthldr,idg (3 ml.) and heated in
an oil bath at 120° for 4 hr. On pouring over ice water
the separated product was filtered and crystallised from -
al_col_ml,m.pcawo. Yield 0.2 go Mixed mep. with 1,2-bis
égg;ygh;gpo—#-quinoryl%thane described above was not depre ssed;

-Bi -methyl-2«chloro-it-quinolyl)ethane
8-}%thzl-2“;-éhloro -3+—chloggmetgzlguim1 ine :

8-Methyl-4-bromomethylcarbostyril (5 g.) was
treated with phosphorus oxychloride (15 ml;) in an oil
bath at 1?00 for 2 hr; On working up as before the product
erystallised from petroleum ethgr,m.p.&oo.* Yield 3 ge

Analysis : Found : N,5.95 3 C1,31.78 %.

C11HoNC1, requires N,6019 3 01,31042 %

8-Methyl-%-bromomethylearbostyril (3 g.) in

alcohol (100 ml.) was refluxed with potass ium eyanide
(1.5 g 3 5 mlewater) for 4 hr. On cooling the product
which separated crystallised from glaclal acetic acid,
m.p.305 . Yield 1.5 g. - ) ’ ,
Apalysig '+ Found 3 c,7§;68 5 Hy4o91 5 N,11.28 %.
G ,3Hy 90Ny " requires : G,7%.79 ; H,5.15 ; N,ll.ée %e

s



1-Cyapo~-1,2-big(8-methyl-~2-chloro-4-qui thape :
1-Cyano~1,2-bis(8~-methyl-2-hydroxy-4#-qguinolyl)

ethane (3 g.) described above was treated with phosphorus

0

oxychloride (12 ml.) and heated in an oil bath a4 110-20
for 3 hr. On working up as before the separated product

0
was filtered and crystallised from benzene,m.p.178 .

Yield 1 g.

Apalysis t Fourd  : C,68.423H,4.175N,10,293C1,17427 %e
023H17N3012 !'equj.res 3 6,6709853,)4018§ N,10¢3)+;CI,170%8%0

The same prodzfct was obtained when 8-methyl-2-chlore -
k-chloromethylquinoline (2 g.)was refluxed with potassium
cyanide (1 g. in 5 ml. water) in alcohol (20 ml,) on a
steam bath for 3 hr. M.P, and mixed m.p. with l-cyano-1,2-

bis(8-methyl-2-chloro-4-quinolyl)ethane,was not depressed.

1l.2-Bi -methyl -2~hyd ro -guinolyl)ethane :

1-Cyano-1,2-bis (8-methyl~-2-hydroxy-i+-quinolyl)
ethane (1 g>.) was refluxed with sulphuric acid (10 ml. j
70 4 ) on a sand bath for 5 hr. On dilution of the
reaction mixture the product which separated crystallised
from glacial acetic acid,m.p. > .3500. _ ‘ ’ ‘
Analysis ¢ Found 0,76156,; H,5.78 § N,8.24 %.
G,,Ha00,N, requires 3 C,76.73 3 H,5.81 3 N,8.14 %.

1,2-Bis(8-methyl-2-chloro-it-guinolyl)ethape :

The above hydroxy derivative (0.5 g.) was heated
o it fotdy -
in an oil bath at 120 / for 3 hr. On working up as usual the

-e
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+ * ) é N )
product crystallised from benzene,m.p.225 . Yield 0.2 g.

Apalysig : Fourd : ©,69.23 5 H,4.33 5 N,7.49 %.
Gz .H, gNC1, requires : C,69.30 3 H,h.72 § N,7.35 %.

The above compourd was also prepared as follows 3
1-Cyamo-1,2-bis (8-methyl-2-chloro-k-quirolyl)
ethane (1 g.) was heated on 2 sand bath with sulphurie
acid (10 ml. j 70 %) for 5 hr. The reaction mixture was
poureci in water. The product which separated crystallised
from benzéne,m:pl.225o. Yield O.4 g. Mixed m.p. with
1,2-bis(8-methyl-2-chioro-4-quinolyl)ethane described
above wés not depressed.

1,2-Bisg(2.6~dichloro-4-gquinolyl)aethare :
2 ,Q-Dighlo ro-4-chloromethylguinoline :

6-Chloro-4-bromomethylearbostyril (5 g) was
heated in an oil patgh at 11!.0-200 for 3 hr. with phosphorus
oxychloride (15 ml.). On working up as usual the product
erystallised from benzens-petroleum ether mixture (1:1)
in__needles,m.p.lléo. Yield 3 ge . '
Analysis s Found 2 Ny5.45 5 CL,42.74 %

G, oHg 1, requires : N,5.68 3 C1l,43.20 %.

1-Cyano-1,2-bis (6—et_n,&r oro—g—hzgrog-h-guinolx‘ lzethane H

6-Chloro-%-'bromomethylcarbﬂstyril (3 ge )in aleohol
(80 ml. ) was treated W1th potassium cyanide (1.5 g in
5 ml. water): The reaction mixture was refluxed on a steam
bath for 3 hr. The prodwt which separgtgd on qooling . ‘
crystallised f rom glacial acetic acid,m.p.> 350? Yield 1.5 g.

¥
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~The analysis was carried out after heating in wacuum

at 110° for b hre | | o
Apalysis : Found : C,é}:..29 3 H,é;82 3 N,l(;).57 %;.
C21H; 30,N5C1, requires : C,61.45 § H,3.17 § N,10.24 %,

1-Cyaro-1,2-bis(2,6-dichloro=t-quipolyllethanse :

L

The above hydroxy derivative (2 go) was treated
with phosphorus oxychloride (8 m1.) and heated in an oil
bath at 110-20 for 3 hr. On working up as usual the
product crystallised from benzex;g,m.p.Z?lg « Yield 1 g

Amalysis ¢t Pound 3 Cy56408 5 Hy2463 § N,947 %o
321311N3clu requirjes H c’56ﬂ38 $ H’Qo% $ N’9039 %o

The same compound was 2lso prepared when 2,6~
d1chloro-h-chloromethquuignline (25') was refluxed
with potassium cyanide (1 g. in ?m](.. \water)v in aleohol
(20 mi.) on a steam bath for 3 hr. M.P. and mixed m.p.
with l-eyamo-1,2-bis(2,6-dichloro-k-quimlyl)ethans

-8
described above was 274 .

1,2-Bis(2,6-dichloro-tt-quinolyl)ethape @

LY.

The above cyano derivative (1 go) was treated
with sulphuric acid (20 ml.370 %) and refluxed on a sand
bath for 6 hr. On working up as before the product
erystallised from xylene m.p.302 o Yield 0. 58 )
Apalysis ¢ Found 2 §,56.47 5 Hy2.76 5 Ny6.42 %.
CooH;y 2N.CL, requires : C,56.87 3 H,2.84 3 N,6.63 %«
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The gbove compound was also prepéred as follows

1-Cyano-1,2-bis(2-hydroxy -6-chloro -4~-quinolyl)
wethane (1 g.) was refluxed with sulphuric acid (20 ml. ;
70 %) on a sand bath for 5 hr. On working up as‘usual the
product could net be crystallised in avpure form. The
crude product (O 5 g.) was treated with phosphorus
oxychloride (3 ml.) and heated in an oil bath at 120
for 4 hr. On working up as usual the product erystallised
from xylene,m.p. 302 o Yield 0.2 go Mixed MePe W with the

compound prepared above was mod depressed.

«Bi -bromo =2 -chloro-4+-quinolyl)ethane

6 -Bromo -2-chloro-t-chloromethylgquinoline :

6-Bromo -4 -bromomethylearbostyril (5 g.) was
heated 4n an o1l bath at 110-?0o with phosphorus oxychlofide
(15 ml,) for 3 hr. On working up as before the product
érgstalliged from benzene-petroleum ether mixture (1:1)
mepel2k-5 . Yield 3 g.

Apalygis ¢ Found : C,40.91 3 H,2.06 § N,4o71 %
G, oHgNC1Br required : C,41l.24% 3 H,2.06 § N,4.82 %.

l:gzgno-l,g—bis(ﬁ»bggmo—g—gzdroxz:&~guinolxllgtgane 3

H

6-Bromo-#-bromomethylearbostyril (3 g. ) in
alcohol (100 ml.) was treated with potassium cyanide (1.5 g.)
in 5 ml. water) and refluxed for 3 hr. On cooling the
product which separated crystallised from dimethylformamide,



oo
<o
-3

2]
MePe > 350 « Yield 1&5 Ee
Aralysis : Fourd 1 C,50423 3 H,2.45 5 N,8.71 %e
QZLH1302N3BI’2 requires £ G,50.5O ] 3,2060 $ N,Bclﬁl %o :

1-Cyano-1,2-bis(6-bromo-2-chloro-i-quinolyl)ethape :

'1-Cyano-l 42-bis(6-bromo-2 -hydrox&-l_y--quino iyl)
ethane (1 g.) was treated with phosphorus oxychloride (4 ml.)
ard heated in an oil bath at 110-20° for k4 hr. On working
up as usual the product crystallised from benzene,m.p.
27;—26. Yield O.4 g.
Analysis ¢ Fourd : C,k7.21 3 H,2.10 3 N,8.14 %.
G, H 4 NsC1,Br, requires : C,47.01 ; H,2.05 ; N,?.Bé %o

. This was also obtained when 6-bromo-2-chloro-it-
chloromethylquiroline (1 g.) was refluxed with potassium
cyanide (0.5 go) in aléohol (20 ml.) for 3 hr. M.P, and
mixed m.p. with the compound‘described above wés 2710.

1,2-Bis(6-bromo-2~chloro-4-quinolyl)ethane :

1-Cyam~1,2-bis(6-bromo-2-chloro-4+-quinolyl)
ethane (1 g;) was refluxed with sulphuric acid (20 ml. j
70 %) oh a sard bath for 6 hr. On working up as usual
the product erystallised from xylens (charcoal) ,m.p.298?
Yield 0.5 g.
H,2.68 5 N,5.49 %,
Hy2.3% 5 N,5.48 %

Apalysis t Found s C,46.87
CyoH; 2N2C1,Br, requires : C,46.96

-

-
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The same compound was also prepared for comparison
as follows :

1-Cyano-1,2-bis(6-bromo-2-hydroxy-4-quinrolyl)
ethane (1 g.) was refluxed with sulphuric acid (20 ml. ;
70 %) on a sard bath for 6 hr. The crude product obtained
on dilution with water was reacted further. This product
(0s5 go) was heated in an oil bath at 110-209 with
phosphorus oxychloride (4 ml,) for 4 hr. On working up as
usual the product crystallised from xyleng,m.p.298°.
Mixed m.p. with 1,2-bis(6-bromo-2-chloro-#-quinolyl)

ethane prepared above was rot depresseds
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CHAPTER ITI

Studies on 4-bromomethylearbostyril dérivatives
Section III

Synthesis of 2,2-dicarboetlioxy=1,3=bis(2-chloro- .

Yequinolyl) pro

ane. derivatives

Theﬁrétiéﬁi»

Having studiééhthe\reactivity of Yebromomethyl-
carbostyril derivatives with (a) primary and seeondary
amines as described in.sec,I and (b) potassium cyanide as
deseribed in see,II, 1t was thought of interest to study the -
reactivity with diethyl sodio malonate, As the bromomethyl
derivatives were insoluble in inert solvents like benzene,
toluene, the 2-chloro-'t=chloromethyl quinoline derivatives

desceribed in section II were used in this reaction,

_One of the most valuable methods for preparing
substituted. carboxyliec acids makes the use of malonic ester
synthesis, This synthesis depends upon the high acidity of
a~hydrogen atoms of malonic ester and also uvon the extreme
ease with which substituted malonic acids undergo
. decafboxylation.,With~§he help of this synthesis, it is possible
to synthesis different eomﬁzﬁnds,suéh as fatty aelds,

a-8-unsaturated acids, cyeliec.and heterceyclic eompounds,

The condensation of sodio malonie ester with
heteroeyclic alkylhalide derivatives has not been studied
in detail especially in the quinoline derivatives,
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3-Bromoquinoline did rot conriense with sodio malonie
esterf. The condensation of 4-bromomethylcoumarin derivative
. with sodio malonic ester is a good illustration for'
building up of e¢yclo pentane ring on the coumarin moiety.
S‘»:ld}m2 synthesised 5,7-dimethoxycyclopsntarone(2,3-c)
coumarin which is of potential interest in biological.
testing by condensing 5,7-dimethoxy-k-bromon;ethylcomarin
with sodio malonic ester,followed by hydrolysis and
subsequent cyeclisation with polyphosphoric acid.

Oy Sy Pr - cpoghsT

X : /
) - Ne w\m GHs
ol O C’;/*O



The present work was undertaken with a view to
build up eyclopentane rirg system on gquinoline molety
but different product was obtained. -

Condensation of 2-chloro-4-chloromethylquinoline

with sodio malonic ester :

Sodlo malonic ester was prepared by reacting

~ pulverised sodium with malonic ester. This was condensed
with 2-chloro-k-chloromethylquinoline by refluxing in
dry benzene. The analytical results of tpe product
obtained after the condensation did not agree with the
expected product diethyl (2-chloro-4=-gquinolylmethyl)

malonate (1).

LooGHy
S, -
C/Q'O H;'
mg/u,
/ja o

On the basis of the previous observation in the

condensation of 2-chloro-4-chloromethylquinoline with

213

potassium cyanide, in which two quinoline moieties are taking

part ‘in the condensation to give l-eyano-1,2-bis(2-chloro-

k-quinolyl)ethare (2), the 3,3-dicarboethoxy-1,2-bis
(2-chloro-4-quinolyl)propane structure (3) is tentatively
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proposed for the condénsation product.

wz— ey -eN
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Me®
WNZ L TRNY

(3)

The NMR spectrum of this compourd (3) was
recorded in CDGl; with tetramethylsilane (TMS) as internmal
standard. The assignments of the various signals and the

chemical shifts are as follows :

shigts (S ) Sigrals Ass1gnment
7.7-8.1 Multiplet 10 H aromatic protons
3.82 quadruplet 8§ H- CH,- protons
0.9 Triplet 6 H -GH3- protons

The NMR gpectrum clearly reveals the presence
of ester groups but it does not show the coupling of
-CH,~ groupr with -CH~- group as it is shown in the case
of-l-eyano—1,2-bis(2-chloro-4-§uinslyl)ethane and hence.
2,2-dicarboethaxy-i,3~§is(2-chloro-hrquinolyl)propane
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structure (&) is asslgned which can be supported by NMR
spectrume The signals of the two methylene groups
attached to quinoline nucleus overlap with methylene:

group of the ester.

HL00C CovlHS
6 Wit

QML ol TH,
N N
- ! =/ L TANS {
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The formation of (4) can be explained by aésuming
that one mole of 2-chloro-4-chloromethylquinoline reacts
with one mole of sodioc malonic ester to give (1l). This
then further reacts with the second mole of 2-chloro-i-
chloromethylquinoline to give (4).
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The product (4) on hydrolysis with alecoholie
botassium hydroxide solution gave an acid to which
2~carboxy-1,3~bis(2-chloro<k-quinolyl)propane (5)
structure 1is assign;d on the basis of amlytical results.
This was further refluxed with alcoholic potassium
hydroxide to give 2-carboxy-l,3-bis(2-ethoxy~-4-quinolyl)
propane (6), wherein 2-chloro group has been replaced

by an ethoxy group.
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Condensation of 8-methyl-2-chloro-4=-chloromethyl-

guinoline with sodio malonic ester :

Sodio malonic ester was condensed with 8-methyl-
2-chloro-4=-chloromethylquinoline (7) by refluxing in
dry benzene. The product obtained has been assigned 2,2~
dicarboethoxy-1,3~big(8-methyl-2-chloro-4-quinolyl)propane
(8) structure; ‘On hydrolysis with alcoholic potassium
hydroxide it gave 2-carboxy-1,3-bis(8-methyl-2-chloro-i-
quinolyl)propane (9).
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1%

EXPERIMENTAL

o] 2= ~¢chlorom i i

godio malopnic ester : 2,2-Eicarboetho;z—1,agbisga-
ghloro-i-guinolvl)propane :

A mixture of pulverised sod fum (O 23 g.),diethyl
malomte (1.6 g.) and dry benzene (30 ml.) was left
overnight with caleium chloride guard tube. Next day
2-chloro-&-eﬁloromethquuinoline (2.1 g.) was added and
the reaction mixture refluxed on a steam bath for 12 hr.
The product obtained on removal of benzene was washed
with dilute alcohol. It crystallised from alcohol,m.p.
172°, Yield 1.2 g. , |
Apalysis : Fourd & C,63.25 § H,4.59 § N,5.78 .
CopHp, 0, NC1, requires : €,63.40 5 H,4.69 3 N,5.47 %.

2-Carboxy-1,3-bis(2-chloro-i-guinolyl)propane :

The above ester derivative (1 g.) was treated
with alcoholic potassium hydroxide solution (20 ml. 310 %)
and heated on a water bath for 5 hr. The reaction mixture
after dilution with water and neutralisation with dilute
hydrochloric acid gave the product which was purified by
treatment with sodium bicarbonate solution. It crystallised
from aleohol,m.p.2ll%. Yield O. 5 g
Apalysis - : Found : G643 3 H,3. 93 $ N 6.59 %o
Co2H; 02N .Cl,  requires : G,64.25 3 H,3.89 5 N,6.81 %.



2~Ga;boxz-l,3—é15S2—e§hoxz~h:ggigglz;lp;ggagp s
2A&arboxy-l+3—bis(z-éhloro—%—quinolyl)propang
(0.5 g.) in alcohol (20 ml.) was treated with potassium
hydrozide (4 g.) and refluxed on a sand ?ath for 8 hr. The
product obtalned on dilution with water and neytralisation
with dilute hydrochloric acid was filtered and crystallise?

0
from benzene-petroleum ether mixture (1:1),mep+ 18k

Yield 0.2 g»

CagHag04 N> requires =F¢,72.55 3 He6.04 3 N,6e51 %o

Condensation of 8-methyl-2-chloro--chloromethyl~
quinoline with sodio _malonie ester : 2,2-Dicgrbo-
ethoxy-1,3-bis(8-methyl-2-chloro-t-quimlyl)propgne

‘ A mixture of pulverised sodium (0.23 g.),
diethylmalonate (1.6 g+) 2and dry benzene (30 ml.) was left
" overnight with caleium chloride guard tube. Next day
8-methyl-2-chloro-4~-chloromethylquinoline (2.2 g.) was
added to it and the reaction mixture refluxed on a steam
bath for 12 hr. On working up as before the product
crystallised from alcohol,m'p.1630. Yield 1 ge
C,64428 3 H,5.36 3 N,5.31 %o
C,9H2g0,N,Cl,  requires :'G,64.56 3 H,5.19 3 W,5.19 Z.

Amlysis : Found

a—carbozx—l,3—bis§8—methxl~g-chloro:&—guigglz;2
propane

The above ester derivative (1 g.) was treated



with aleoholic pota'ss fum hydroxide solution (20 ml. ;
10 %) and heated on a water bath for 5 hr. The reaction
mixture after dilution with water and neutralisation
with dilute hydrochloric acid gave the product which was
purified by treatment with sodium biecarbonate solution .
It crystallised from aleohol,m.p. 2040. Yield 0.5 ge
Apalysis : Found  t C,65.16 § Hykok3 § N,6.16 %
CayH,002N,C1, requires : C,65.60 ; H,4e55 § Ny6.37 %o
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