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INGFRODUCTION

The first definite advance in the preparation
of synthetic antimalarials dates from the discovery
that methylene blue had some effect on the gquartan
parasite. About ten years ago, it was found by
Schulemann (Proc. Roy. Soc. lied., 25, 897) that
the compound B showed an increase in anti-

malarial

ﬂ D e rwsLC(O" i

Meth yle'n& Blue
activity compared with methylene blue 1tself.

following up the evidence obtained above and employiné
the technigue elaborated by Roehl, in which canaries
are used as test animals, it was found that, when
8-aminoquinoline was subjected to a similar modifi-
cation, compounds of marked antimalarial activity

were produced. The best known compound of this

type is plasmoquin or 8—[3—diethylamino—u—methyl-
butglaminoJLG—methoxyquinoline, but other compounds of
similar type but varying somewhat in detail are now
being employed for the treatment of human malaria.

coda .

These include plasmoguin or Fourneau 728 whibh is



8-[Y—diethylaminopropy1amino -quinoline.

NH- é-%-f@-efé- W(G#) NH-CHy=CHy - Ely- 1V (G Hs)
Plas mogucn e, A . 2
Fourneau JL8

U&O

Compounds of the plasmocide group are essent-
ially quinoline derivatives with a basic side chain
containing two nitrogen atoms through one of which
the side chain is attached to the nucleus in the
8-position. It appeared to be of considerable
interest to find out if antimalarial activity would
result when one of the nitrogen atoms of the side
chain was not directly attached to the nucleus.
When it is remembered that the side chain,in the
case of quinine, is attached to the nucleus through
a CHOH group, there seems to be no a priori reason
for thinking that the linkage through nitrogen is
essential. It was therefore decided in the first
place to examine methods for the synthesis of
compounds of the type I G{,-—N-fﬂz—f’nz*/‘//éﬂgl,

U R~ H, Me k.

\

The results of this work are described in Section I



of this thesis. Tests carried out by Dr Keilin
under the auspices of the Chemo-therapy Committee
showed that none of the compounds synthesised
exhibited any antimalarial activity. At the same
time, they are of considerable interest in that

they possess fairly marked local anaesthetic
activity. They have been tested in this respect by
Professor Clark and Dr Sinha of the Pharmacological
Department of Edinburgh University and the following
table gives a brief summary of some typical

results.



Novocaine = Cocaine in human wheal

" Name of Compound Toxicity Activity
Cocaine=1 Cocaine=1
Di—[ﬁuinolyl—a—methylj— i) L7
piperazine.
Dl-[gujnolyl B-methyla— 26 = 3 12
aminoethyldiethylamine
d— dleth aminoethyl-
1kylamThol Fquinoline.

|
When alkyl group= CHs | 3 3
= CgHs i 1 4
= CsHy 1 5
=i50-CsHe | 1 8 =0
E | (irritant)

N.B. A similar series of results were obtained
from the corresponding B-Qg—piperidinoethylalkyl—
aminomethyl}—quinolines.

The above results were obtained by the method
employing a rabbit's cornea. Since novocaine
cannot be tested by this method, a comparison by

the method of the human wheal wethed is guoted.



It is of interest to note that Bovet has shown that
compounds of the plasmoquin type,especially those
with a methoxy or ethoxy group in positionm 6 and a
branched side_chain in position 8, also demonstrated
considerable local anaesthetic activity.

In this work various efforts to synthesise com-
pounds bearing a methoxy group in position 6 proved
unsuccessful, whilst the side chain has been limited
to two nitrogen atoms separated by a straight chain
of two carbon atoms. Nevertheless, as will be seen.
from the above table, some of the compounds possess
guite high activity. It would appear that the local
anaesthetic action is a much more general and less
highly specific property in relation to chemical
constitution than is antimalarial action.

In Section II various experiments are described
which were carried out with the object of preparing
compounds of the plasmoquin type but derived from
8-aminoearbostyril instead of 8-aminoquinoline. For
reasons described in detail later this object was
not attained, but the various observations of
chemical interest, which were made in the process of
the work, are presented.

In the course of the attempts to synthesise the



methoxy derivatives of the compounds described in
Section I a bromo derivative of 6-methoxy-8-methyl-
gquinoline was isolated and elucidation of the exact
constitution of this compound necessitated the

carrying out of a series of experiments which are

described in Section III.



THE SYNTHESIS OFw —SUBSTITUTED DERIVATIVES

OF 8-METHYL GQUINOLINE

By means of the Skraup Reaction, Kermack and
Muir (unpublished) had already obtained 8-[piperidino-
methyli—quinoline (I) and 6- piperidinomethylﬂ—
quinoline (II) from o- and E—amino—(piperidinomethyla-

benzenes(III and IV) respectively.

/ﬂfg
Ci‘{g c;// Hy e ‘cr,& ew’ g
<c &-%N-He‘(l/ O e{ﬂ -“N—geo
7 ﬂ#@( — CHyCHy
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The Skraup reaction was carried out in presence of
ferrous sulphate and boric acid which decreased the
vigour of the reaction sufficiently to prevent any
extensive decomposition.

An attempt was now made to extend this synthesis
%o include the preparation of bases having two or
more nitrogen atoms in the side chain. The first
method proposed was to prepare Qramino1?diethyl-
aminoethylethylaminomethylﬂ—benzene (V) and subject
it to the Skraup Reaction.

HG-IN~CHy-CHy - n’/t} Hsy

cH,

W,

=<\
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~ The starting materials were o-nitrobenzyl chloride
and/3—diethylaminoethanol. In the first place, the
latter was converted into/?-diethylaminoethyl chloride
hydrochloride by means of thionyl chloride ( Gough
and King, J.C.S. 1928, 2436).

In order to obtain the desired intermediate

compound o—nitro—&ﬁ-d;ethylaminoethylethylaminomethyl%"

benzene (VI), ethylaminé was condensed with o-nitro-
benzyl chloride (c.f. C.Wolff Ber.1892, 25, 3038) in
sufficient alcohol to dissolve the nitro-compound
readily. After refluxing in presence of potassium
carbonate, the o-nitrobenzylethylamine (VII) was
separated from unchanged o-nitrobenzyl chloride by
extraction with acid. The acid extract, on basifying
and extracting with ether, yielded a brown coloured
0il, b.p.149° at 15 mm. pressure. p ~Nitrobenzyl
chloride (c.f. Paul and Springer, Ber., 1897, 30,63),
on similar treatment, yielded p-nitrobenzylethyl-
amine (VIII) as a viscous light brown oil,b.p. 160°

at 16 mm. pressure.

H-N=CyHy H“f"'fz Hy
GH-IN-CHenNERs), T Gy et
I 2 2
CH,
NGy
N0,
7
L N0,
v /i
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QHWitrobenzylethylamine also condensed readily with
P—diethylaminoethyl chloride, in benzene solution,
in presence of a little copper bronze and potassium
carbonate; when a higher boiling solvent was employ-
ed, extensive tarring took place. Any excess of
o-nitrobenzylethylamine could readily be recovered
from the reaction mixture by taking advantage of the
insolubility of its hydrochloride in acetone.
The ascetone=soluble hydrochlorides were converted
into picrates by adding an alcoholic solution of
picric acid to the free bases in slcohol. After
extraction of the brownish yedlow oily picrates with
hot alcohol, a residue was obtained which proved
to be the dipicrate of the desired compound. It
was isolated as light yellow needles,m.p.167°—168°
on recrystallising the residue from a large volume
of water. The base was obtained by decomposing the
picrate with dilute alkali and extracting with ether.
No appreciable change in the yield or purity of the
product could be obtained by varying the proportions
of the two reactants, for example, by using two
molecules of o-nitrobenzylethylamine to one molecule
of A -diethylaminoethyl chloride.

Reduction was carried out by West's method
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(c.®s JTC.8¢ 1986, 494). The product was obtained
as a light yellowish brown coloured oil which con-
tained an amino group, as shown by the diazo reaction,
but which did not appear to be pure, as it yielded

a picrate which failed to melt sharply. The impurity
was probably unchanged nitro compound, but this was
no disadvantage as, in the Skraup synthesis, the
corresponding nitro compound may be employed as
oxidising agent; for example, in the synthesis of

(I) Kermack and Muir (loc. cit.) used a mixture of
o-amino and o-nitrobenzylpiperidines. The impure

g—amino—[ﬁ—diethylaminoethylethylaminomethyil-benzene
i J
CHy ~ N=CHy= CHy~N (G ),

WH

.
(IX) was boileéd

X

up with arsinic and sulphuric acids in presence of
ferrous sulphate. When the reaction mixture was
worked up, a basic oil was obtained from which, how-
ever, no crystalline picrate or other salt could be
separated.

In additién to o-nitro-|p-dfethylaminoethylethyl-

aminomethyl%—benzene, attempts were made®to prepare
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the corresponding p-compound but all attempts to
cause/3-diethylaminoethyl chloride to react with
P—nitrdbenzylethylamine failed to yield a definite
product.

The next scheme of synthesis involved the
preparation of p-nitrobenzylmethylamine (X) (c.f.
Paul and Springer, Ber., 1898, 30, 62). The latter
proved rather difficult to obtain in large guantities:
owing to the tendency of the p—-nitrobenzyl chloride
to react with two rather than with one molecule of
methylamine. The base was finally obtained in about
80 per cent yield by heating the chloride with an
excess of methylamine in a sealed tube at 60°-70°
for about two hours. Di—[p_—nitrobenzyl—]—methyl_amine
(XI) formed as a by-product separated out as orange
crystals which were filtered off. On working up

the filtrate the base remained as a brown oil

bep. 156° (15 mm.) §H5
gN N0
%

In contrast to the behaviour of p-nitrobenzyl-
ethylamine it was found that this condensed readily
in benézene solution.with/g—diethylaminoethyl chloride.

When hydrogen chloride was passed into the resulting
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yvellowish-brown solution, an amorphous white salt was
orecipitated. This salt was dissolved in hot acetone
and filtered from a small quantity of insoluble
residue. P—Nitroﬂ!B—digtgxlaminggﬁbxlmg;hxlamingr
methyyﬂ-benzene'(XI ) recovered from the acetone,
formed a pilcrate which recrystallised from alcohol

as minute plates (m.p.195°-197°). The yields in

the above stages were, however, not veey satisfactory
and so this line of investigation has not been
further pursued.

Finally, an attempt was made to obtain o- and
prnitro+@diethylaminoethylethylaminomethyl]~benzenes
in the following manner. Benzyl chloride was
condensed with ethylamine to produce benzyl ethyl-
amine (XIII) (c.f. Kraft, Ber., 1890, 23, 2781)
in about fifty per cent yield. This compound readily
condensed, in benzene solution, Withjgudiethylamino—

ethyl .chloride to yield é—digtbz;am;nqgihxlﬁihxlaminnr

methylbenzene (XIV). The hydrochloride (m.p.l83°-
3 ch

185 was much less sticky ( )
P ..N ¢ CH h‘&h%
€Hy" N—ﬂg CHy N{"z 5)2 QN; 4 F&
X!H IV

than” that of the corresponding o—nltro- ~-diethyl-

amlnoethylethylamlnomethgljwbenzene was. recrystalllsed

from acetone, decomposed and converted into a picrate
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which,after recrystallisation, melted at 151°-152°.
The base was nitrated in a mixture of concentrated
sulphuric acid and glacial acetic acid at 0°-5°.
The resultant nitro compounds were separated by pour-
ing into water and making alkeline when the base was
extracted with ether and distilled in vacuo. Three
fractions were obtained which distilled at 156°-
160° (19 mm.), 165°-175° (18 mm) and 200°-210° (16 mn).
Many attempts to recrystallise the picrates from these
three fractions failed to yield any pure product as
they invariably separated in an oily or sticky con-
dition and were obviously impure. The failure to
obtain crystalline picrates demonstrated fairly
definitely that the fractions were not pure, but
probably consisted of mixtures of the o, m and p
derivatives with one preponderating in each fraction.
On account of these difficulties it was decided
to explore a somewhat different line of approach and
to attempt to obtain the desired bases by condensation
of 6 or 8-yw-bromomethylguinoline (XV and XVI) with
the aporopriate aliphatic amines. For this purpose,
D- and o-tolunidines were readily converted.into the
corresponding guinolines by the Skraup Synthesis (et
xv KV CHyBs

—

N N

Em-CM1
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leyer and Jacobson, Vol II, part 3, pp.938-940).
A 60 per cent yield was obtained in both cases when
the reaction was carried out with ferrous sulphate,
glycerol, arsinic acid as oxidising agent, and 96 per
cent sulphuric acid. The reaction mixture was made
alkaline and,on steam distillation, a light yellow

0il was obtained which was the desired 6- or 8-methyl-

CH,
quinoline (XVII and XVIII) My "
N
"‘"‘ cm—n
xvi XV

¢

contginin smallVguantities of the original p- and
o-toluidines respectively. The latter were readily
converted into the corresponding cresols through
their respective diazo compounds. The relatwvely
pure 6- and 8-methylguinolines were now obtained by
steam-distilling the alkaline liquid and extracting
the distillate with ether.

The bromination of 6- and 8-methylquinolines
had already been studied by Mller and Lepg(Inaug.
Dissert. Univ. Freiburg, 1897). Howitz and
Philipp (Ann., 1912, _396, 33) obtained a dibromo
addition product of the hydrobromide of 6—ﬁethyl-quinoline

in the following way. Dry hydiogen bromide was
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passed into a solution of the methylquinoline in two
to three times its volume of chloroform until the
former was all converted into the hydrobromide.

The bromo-addition product was readily formed when
one molecule of bromine was added drop by drop with
cooling and separated out on standing as a fine,
reddish, crystalline deposit. It was found that
the same method could be applied to prepars the
bromo-~addition product of 8-methylquinoline, but in
order to increase the yields of 8- -brommethyl-
quinoline a modification was introduced. In the
original methed considerable quantities of tar were
formed at a later point in the preparation. This
appeared to be related to the fact that it was diffi-
cult to prevent the hydrobromide of the 8-methyl-
quinoline separating out from the chloroform.

On addition of bromine the latter was quickly covered
with a layer of insoluble dibromo-addition product
with the result that the final product contained a
large proportion of unchanged 8-methylquinoline
hydrobromide. It was considered probable that the
tar was due to the bromo_addition product tending

to condense with the excess 8-methylquinoline
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leading to the formation of a quaternary salt. This
difficulty was overcome by using larger volumes of
chloroform so that no separation of the hydrobromide
occurred. Furthermore, it appeared advantageous

to avoid clumping by s tirring continuously during

the addition of the bromine. When these modifications
were employed, the product came down as a fine reddish
orange crystalline deposit which was separated and
gried.

The bromo addition products of 6- and 8-methyl-
quinoline reacted differently on hreating. Iﬁ the
case of the former, Howitz and Philipp found that,
after heating for two hours at 170°-180°, in spite of
a large evolution of hydrogen bromide, no bromo
compound could be separated from the sticky reaction
product. However, in other experiments, the
reaction mixture, after heating for one and a half
hours at 170% was allowed to cool to 140° and a
Second molecule of bromine added. When the reaction
was completed by further heating for an hour and a
half at 170°, a red-coloured, glassy mass remained
which was extracted with hot water. The 6-bf-dibrom-
methylquinoline (XIX),which precipitated on adding

alkali, recrystallised from alcohol ds rose-coloured
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needles (m.p.159°-160°),

BerCH
XX
With the dibromo addition product of 8-methyl-

quinoline,somewhat different results were obtained.
Howitz and N8ther (Ber., 1906, 39, 2709) described

an efficient method of working up the reaction
product although they referred to the original authors,
namely, Miller and Lamwp, for the details of the actual
reaction. The bromo addition product, on heating,
first melted at 120° and then gave off hydrogen
bromide steadily until, after about two hours heating
at 140°, it solidified into a yellowish, crystalline
mass. This was extracted with a mixture of equal
volumes of concentrated sulphuric acid and water

when a small quantity of tar separated out. If the
addition product was prepared by the modified method
described sbove, the quantity of tar formed was quite
small, especially if the heating was carried out at
160° for two to three hours, instead of at 140° for
four hours. The solution obtained above was now
poured into a large amount of water when 8-W-dibrom-

methylquinoline, (XX)m.p.140° , which is insolublé
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in dilute acids, separated out. After standing a
short time (it is essential that the solution should
not stand too long as the 8—-w-monobrommethylquinoline
slowly crystallises out), the solution was filtered
and the filtrate basified with sodium hydroxide and
filtered. The 8-w-monobrommethylquinoline after
drying recrystallised from petrol-ether &m needles
(men.84°). This compound had a highly irritant
action ofi the skin and eyes as well as on the mucous
membrane of the nose. The highest yield of 8-w-
monobrommethylguinoline obtained from 100 gm. of
8-methylguinoline was 45 gm. Usually about 30 to

40 gm. of unchanged 8-methylquinoline, contaminated
with Sﬂw—monobrommetﬁﬁlquinoline, were recovered,
whilst the average yield of 8-w~-dibrommethylquinoline
was approximately 10 gm. but varieéd considerably in
different experiments.

The 8-w-brommethylquinoline, obtained in this
way, reacted readily with primary and secondary
amines. With aniline a vigorous reaction took place
in the cold, giving orange-coloured crystals. After
completing the reaction on the water bath, making

alkaline, and steam distilling, the excess aniline off,
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g8-anilinomethylquinoline (XXI) separated as a dark

er 3” GH,- NH

7(%!
brown amorphous solid which recrystallised from

alcohol and water as light brown plates, m.p.71°-73°.
The salts were insoluble in water and the base was
therefore unsuitable for testing therapeutically.
8-w-Brommethylguinoline also reacted readily
with piperidine in benzene solution to form the hydro-
bromide of a base which was extracted with dilute
hydrochloric acid. After basifying the extract,
the oll which separated was taken up in ether from
which it was recovered. The resultant 1light brown
0il yielded a monopicrate when a saturated alcoholic
solution of picric acid was added gradually to its
alcoholic solution. The melting point of this
picrate after recrystallisation from alcohol was
185°, whilst the melting point of the corresponding
picrate prepared by the method of Kermack and Muir
(c.f.page {) was 179°. A mixture of the two melted
at 18Q°, Though the picrate of the base prepared
from the Skraup reaction is somewhat more orange in
colour than that obtained by the method described

above, it seems highly probable that this and the
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slightly lower melting point are both due to small
quantities of tarry materisl which are difficult to
remove entirely. For the preparation of derivatives
of 8-methylguinoline of this type the new method is
superior to the method employed by Kermack and Muir
(loc.cit.) both in the yield and in the gquality of
the product. One molecule of piperazine condensed
with two molecules of 8-W-brommethylguinoline to

yield di1guinolylm8—methylj-lﬁ:pinerazine (XXTT)

This compound was obtained as a light brown oil

which solidified on standing. Recrystallisation
from an alcohol-water mixture produced small plates,
MePelbH3°=-154°. Like many derivatives of piperazine,
this compound gave up its water of crystallisation
only with difficulty and anslysis showed that it still
retained a half molecule of water after one hour's
heating at 100°. The bromine content of the tetra-
hydrobromide was slightly below that which was calcul-
ated for the above. This may be due to its contain-
ing alcohol (or water) of crystallisation or.to its
containing some tri- or dihydrobromide as impurity.

In any case, the the only other possibility, namely,
that it is the mono derivative of piperazine

(8-W-piperazingmethylquinoline XXIII) is excluded

lew/aﬁ dﬂ o CHa Cl
H1 CHY il " b N‘eui CH. /N

X X1
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by the analytical results. It is to be noted that
no monoquinolyl derivative of piperazine could be
obtained even when considerable excess of piperazine
was employed. This observation is in accordance
with the well-known difficulty of obtaining mono-
derivatives of this (c.f. Moore, Boyle and Thorn,
J.0.8: 1929, 39). For chemo-therapeutic purposes

a tartrate was also prepared by adding an alcoholic
solution of tartaric acid to the base in alcohol.
The 1light buff coloured precipitate obtained dissolved
in hot alcohol and separated,ffem on. cooling,as
plates, m.p.185°~186°.

P-Aminoacetanilide condensed readily with
8-(-brommethylgquinoline in alcoholic solution. The
light yellow coloured hydrobromide which separated
from the dark coloured liquid was filtered and the
base recovered by heating with dilute alkali. The
red coloured;amorphous base dissolved readily in
alcohol from which it separated as ruby coloured
Plates, m.p.237°, This, on analysis, proved to be

di[éuinolyl"B"methy - p-amino acetanilide (XXIV).
-

N CJ&

—

\ XXIV

—

Nﬂfaqﬂ%
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Owing to the insolublility of the base in dilute acids
it was impossible to test its chemo-therapeutic activ-
ity.
In order to prepare bases of the type (XXV) it
c%-N=R
N

|
p——

XXV |

—

was necessary to condense 8-W-brommethylquinoline I

with polybasic amines containing at least one primary
|

or secondary nitrogen atom. For this purpose, a very

suitable starting-out material is ﬂ—diethylaminoethan&l

which can be purchased commercially and the conversion
of which into the corresponding chloride has already
been mentioned. The general method was to condense |

this with primary bases of the type 1lHzR, where R 1is

an alkyl group according to the equation

s = , b |
HHER+(CEH5)2N¢GH2'GH2'Clﬂﬂ'@‘CHg'CHg‘NLCgH5£+HGl —————— 1L
R |

ﬁ—Jiethylaminoethyl chloride hydrochloride was added
|
|

to an excess of ammonia, methylamine, ethylamine,
butylamine or iso-butylamine to which sufficient

alcohol had been sdded to keep the former in solution.
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The excess of amine serves to neutralise the hydrogen
chloride formed during the reaction. The excess is
also desirable for the further reason that it is
likely to decrease the yield of tertiary amine

formed according to the following equation:

Q(CQHS)QH'CHQ *CHg *Cl+HzN*R ZEG:;Hs ) o *IT*CHg "CHg]l:N‘Ri-
PHEL o vioice ot 2.

The tendency for the reaction to yield a tertiary
amine according to the above equation appeared to be
very great, especially with the lower homologues.

In the cases of methylamine, ethylamine, propylamine,
butylamine asnd iso-butylamine, the yields of the
desired secondary amines which were obtained were
reppectively 40 per cent, 50 percent, 60 per cent,

70 per cent and 70 per cent of the theoretical.

With ammonia the yield was 30 per cent of the
theoretical. It will be seen with ammonia and
methylamine that the yields were smaller in spite of
the fact that a very large excess of five to ten
molecules of the base was employed, whilst in the
case of the higher homologues the yields rose
gradually with increase in the length of R. The
product obtained was made alkaline, the base extract-
ed with ether and recovered by distillation at

ordinary pressures. In all the experiments, in
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addition to the desired amines which boiled in the
neighbourhood of 150°-200° according to the particulsn
homologue in question (ef.table Page30), a second
fraction remained which boiled about 100° higher.

This was apparently obtained by the condensation of
one molecule of amine with two molecules ofﬁl-diethylm
aminoethyl chloride according to equation (2).

The corresponding bases of the piperidine series,
with the exception of/3-piperidinoethylémine were
similarly prepared from/ﬁ—piperidinoethyl.chloride
hydrochloride (me.p.208°, c.f.Knorr, Horlein and Roth,"
Ber., 1905, 38, 3138) which in its turn had been
'prepared from;ﬁ-piperidinoethyﬁalcbhol (bep.199° at
760 mm.,cf. Ladenburg Ber., 1881, 14, 1877) by the
~thionyl chloride method already mentioned.
ﬁ—Piperidinoethylélcohol itself is readily obtained
in guantity by heating one molecule of ethylene
chlorohydrin on the water bath with one molecule of
piperidine when the hydrochloride ofﬁpiperidinofethyl-—
alcohol is formed. The latter is dissolved in hot
water rendered alkaline and extracted with ether.
After drying and evaporation of the ether extract,
the residue is distilled under ordinary pressure

When/3-piperidinoethyli__alcohol distils at 190° -200°.
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ﬁ—Piperidinoethylamine was prepared from/g—bromethyl—
phthalimide and piperidine by the method of Kermack
and Smith (J.C.S. 1931, 3098). The resultant
ﬁ—piperidinoethylphthalimide was hydrolysed by
hydrazine hydrate (cf.Ing. end Manske, J.C.5.1926,
2348) to yield the desired/3-piperidinoethylamine.
The basesc&,}’-di—(diethylamino%-;gg—propylamine,

«,Y-di-(diethylamino) -iso-propylmethylamine and

*,Y-di-(dimethylamino) -iso-propylmethylamine (cf.

table page30nos.l3, 14 and 15 respectively) proved
more difficult to synthesise. In order to prepare
numbers (13) and (14) epichlorhydrin was refluxed
in alcohdlic solution with two molecules of diethyl-
amine in presence of potassium carbonate. The X,Y-
-di(diethylaminod-iso-propgl alcohol (XXVI) (cf.B.P.
363, 392) was extracted with ether, the ether extract
deired, evaporated down and the residue distilled
when the alcohol distils at 220°-230° at 760 mm.
This wes converted into the corresponding «,Ydi(di-
ethylamino)-iso-propyl chloride %z (XXVII) (cf.B.P.
363, 392) by the method of Gough and King (loc.cit.).
(GH)N~CHy~ EH=CHy -~le, #s-),

OH
XXvy/

(€Hs) V- en,-en~edy -0/ Ghy)
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After the completion of the reaction, the base was
extracted from the chloroform with dilute acid

since evaporation of the chloroform and excess

thionyl chloride causes tarring. The base was
liberated by addition of caustic soda, extracted

Iwith ether in the usual way and purified by distill-
ation under a partial vacuum (b.p. 190° under 400 mm.
pressure) . o(,Y—Di{diethylamino)—;gg—pPOPyl chloride
readily condensed with ammonia or methylamine to
yield the bases (13) and (14) (cf. Table p.30) res-
pectively. These were purified by distillation
under a partial vacuum _ usually shout 200 mm pressure
and distilled at 170°-3180° and 180°-190° respectively.
Both amines formed well defined picrates which
recrystallised from acetone-alcohol mixtures in the
form of plates,m.p. 161° and 162° respectively.

For the preparation of &

2§93320py1methylamine, dimethylamine and epichlor-
hydrin were refluxed in presence of three equivalents
of potassium carbonate when ,Y-di-(dimethylamino,)-
is0-propyl alcohol (XXVIII) was extracted in similar
menner to its diethyl homologue. The preparation of

the chloro compound (XXVIX) and the condensation
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with methylamine were carried eut as in the case of
(CHy), N - CHy= CH —CHy-V(EHs),
OH
XX Vil

(c 1), N-CHy - €4 -y - rV(eHy)
! 2

the diethyl homoloé%g%ﬁthe only difficulty arising
being that of extracting sufficient base owing to

its great solubility in water. M.,Y—Di—(dimethyl—
aminoj-iso-propylmethylamine formed a well-defined
picrate which recrystallised from alcohol acetone
mixtures in the form of plates,m.p.187°. The various
aliphatidpases which have been prepared are

tabulated in the following table which gives the
boiling points of the bases as well :as the melting

points of their picrates.
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Name of compound DeDe mep. of Reference °
dipicrate |
;
E
R-NHa 145° | - i Ristenpart
, ‘Ber.,1896,
129, 2526.
!f I
R-IH-CHs 157°i - |B.P. 269,615
R-NH-Cs Hs 165° | mono-,159°~ |
| ai-, 151° {B.P.310,074
R-NHCa Ho 185° | mono-,133°- -
1359,
R-NH-CHs CHg CHz CHa 210° 234° -
R-NH~CHCH(CHs ) » 197° A3 -
R-4IHs - momn,225° Kermack and
: ; Smith,
! J.C.8.1931,
, 3098. l
R '~IHCHg | 190°-200°| 174° -
R'-1H~CgHs . 200°-210° 154° -
R '-NH~-Cs Ho % 220°-230°| 169° -
R '-NH-CHg CHg CHg CHg § 230- 240° 191-2° -
R'-NH-CHzCH(CHs )2 | 230°-240°| 167-8° -
R''-NHp | 170°-180°|
g (200mm) | 160-1° | B.P.363,392
R''-NH-CHa |  180°-190° l
(200mm) | 161-2° -
R'"'-IH-CHs | 180-5°
| (200mm) | 185-7° -
|
R = (CzHs )z N~CHg CHg - RY = CIJ,{‘”‘*""%‘N*%*&—

NCH,~CHy”

Y = Qalls) o N-CH-CH~CHyV(CaHs),

W"=(®hbmﬂmrqmam-mimhh




The following was found to be the best method
of condenging these amines with 8-W-brommethylguino-
line. The base was dissolved in benzene and the
8-W~-brommethylquinoline added gradually. The homo-
geneous solution obtained in this way was refluxed
in presence of dry potassium carbonate and the
8-[?olyaminomethyl-—quinoline extracted with acid.
The base was separated by liberating with alkali and
extracting with ether. A small guantity of oil
sometimes observed may be quaternary base.

When/?—diethylaminoethylamine was treated in
this way, two compounds were obtained. After ex-
tracting with ether and evaporating, the residue set,
on cooling, to an oily White solid. This was
readily soluble in hot petrol ether and from this

solution di—[quinolyl-B—methyiJ—aminoethyldiethgl—
| - -

?EEEE (XXX) separated as long rectangular plates,
m.p.98°. The mother liqguor, on evaporation, gave

g light yellow oil which was dissolved in alcohol
and converted into its hydrobromide yMeDe 225°. This
proved on analysis to be the hydrobromide of ;4%@_

ethylamlnoethylamlnomethyil -quinoline (XXXI)

<Hy~CHy~ V(e Hy), =Gl ety -n(6Hy),
S Y ¢
N
XX X XXl

’
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B—LﬁDiethylaminoethylmethylaminomethy%l—quino—
line (XXXII) was a light brown coloured oil which was
readily precipitated as its trihydrobromide)m.p.215”~
216°, when alcoholic hyrdobromic acid wes added to
its solution in alcohol.

Eﬁiﬂﬁﬁethylwninoethylethylaminomethy%j—quinoline

{X(XIII) was similarly separated in the form of its
hydrobromide, mep.218°-219°. Both these salts were
moderately soluble in hot alcohol and separated on

cooling in the form of minute plates.
enj N~ c;{, CHy-IV(E Hs), Gl N~ CHy - €t~ (& Hs),

ex
N

XXX/

—

The higher homologues did not form crystalline:
hydrobromides on treatment with alcoholic By hydro-
bromic acid and, accordingly, had to be worked up

in the form of their picratess B—L%Biethylamino—

ﬁihvlnropylaminomethyﬂ]—quinoline (XXXIV) formed

mono and dipicrates, whilst B—LG—diethylaminoethyl—

L’
n—butvlamlnomethyi] —guinoline (XXXV) and S—LS diethyl-

aminoethyl - 1so-buty1am1nomethyi]-qulnollne (XXXVI)

both formed dipicrates only. On addition of the

G~ CHy-eup-iy (e H), NG ) N-«cg (’@fﬁf{ﬁ/_/;z
f‘f‘& C’H, ~CH-€H,-CH, m, -CHS Hs
AXKIV XXXV
e
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base in alcohol to alcoholic picric acid, the first-
named formed & mixture of mono (m.p.113°-115°) and
di (m.p.163°-164°) picrates which were readily separ-
ated owing to the latter being practically insoluble
in alcohol. The dipicrates, although insoluble in
alcoholywere readily soluble in alcohol-acetone mix-
tures from which they were deposited on cooling in
the form af small plates, melting respectively at
183°-185° and 170-171°.

When 8-f~brommethylquinoline was heated in
alcoholic solution with/%—piperidinoethylamine, only
one product could be isolated. This proved)on

analysis, to be di—[quinolyl—a—methy£]-aminoethyl-
| = re

piperidine (XXXVII) m.p.97°-98° and, as the crude
product was sticky and obviously impure, it is
probable that 8- —piperidinoethylaminomethyé]-

quinoline (XXXVIII) is also formed in the reaction,

but attempts to isolate the latter from the mother
ligquor from the crystallisation proved unsuccessful.
When this mother liquor was evaporated to dryness,
attempts to purify the residue through the hydro-
bromide or picrate did not yield a pure product.

7€ "CHQ\
H-/'v-sz-fﬂa_-N 2

N !
2N
a E“Hi Cll-lz
- CHy CH,
_ { \/ Ned,

— XXXVl XXX VI
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The higher homologues of the piperidinoseries
readily condensed with 8-w-brommethylquinoline in
the manner already described for the corresponding
homologues of the diethylamino series. The brown
coloured oils resulting were all dissolved in

alcohol. 8—[5 ~Eiperidinoethylmethylaminome tl'lyﬂ -
L -

quinoline (XXIX), 8-|B-piperidinocethylethylamino-

methyl] -guinoline, (XL), 8-[ 3 —plperidlnoethtl;prol)yl -
ammometlgl_l -guinoline (XLI} and 8—[ A=piperidino-

ethyl—n—butylamlnomethyiq-qulnollne (XLII) formed

crystalline hydrobromides on the addition of alcoholiec
hydrobromizsie scid.

AHy = CH,
- N2 N th=C
e, N CHy~CH,- Sei m/clfz qyi-ﬂ-cuzf‘ﬂfﬂif.z AN
cﬁw CHy i
. N‘L, 3
LY b
|
\'.\ /l
XT3 L
 rCHy=Cton LA
i, ; /CH T CH
S R e T fo!u“’”z'N"t’u,-cH{%

CHy~CH,~CHy ~CH

N.
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These were found to be readily recrystallisable from
alcohol from which they were deposited in the form of
plates, melting respectively at 217°-218% 222°, 210°
and 211°. With the exception of the hydrobromide of
XXXIX, these analysed correctly. 8—'}3 ~Piperidino-
ethylmethylaminometmrlﬂ—quinoline, however, formed

a picrate mep.205°-2067 on addition of alcoholic
picric acid which was readily crystallisable from an
alcohol acetone mixture and which analysed correctly.
It is probable that the low result in the case of the

hydrobromide is due to its being a mixture of the d4di

and trihydrobromides. BJE—PiQeridinoetgxl—iso—

butylaminomethygl-ﬂuinoline (XLIII) did not form a

crystalline hydrobromide when treated with alcoholic
hydrobromic acid but on treatment with picric acid,
dissolved in aleohol, formed a picrate,m.p.210°-211°,
which recrystsllised from an alcohol acetone mixture.
The attempts to condense the bases «,y-di-
(diethylamino)-iso-propylamine, «,Y-di-(diethylamino)-
iso-propylmethylamine and o,y -di-(dimethylamino)-iso-
propylmethylemine (cf. teble page 30) with 8-uw-brom-
methylquinoline did not meet with success. In each
case, the general proceecdure was the same as that

previously adopted znd s yellowlsh-brown oll which

o CH =@~y ~EHL~EH,
N CHy _HA {Y\":HJ.-C “eﬂz
'LHR EHJ,"LH\/‘-H', “y

f""N"\, CH—-"' .
K L1




contained no bromine was oblalned. This, howaver,
yielded no crystalline hydrobromide on addition of
alcoholic hydrobromic acid. In the case of (13),

the first fraction obtained by adding alcoholic picric
acid to the bass in alcohol was very sticky and
obviously impure, but on adding more picric acid

a small gusntity of less sticky material separated
which, after seversl recrystallisations, proved, on
enalysis, %o be the picrate, meD.161°% of the unchanged
d,Y-di-(diethylamino,)-iso-propylamine. The product
from (14)(loc.cit) behaved similary and the small
quantity of ;ic?ateﬁm.u.1“8° isolated, on snalysis,
proved to be the pierate of «,Y-di-(diethylamino)-lggf
propylmethylamine. In the case of (15, loc.cit),

a similar sxper

ience was met with, the greater part of
the picrate being precipizted in an oily impure con-

dition.

e lnvestigated was the possibil-

ounds with a methoxyl or other
In the first place, G-methoxy-

8-methylouinoline (XLIV) was prepsred by the following

Stages. M+Cresol was rtrated (of, Lapworth and
Haworth, J.0.3, 1923, 123, 2084) by fuming nitriec aeid

in the presence of glacial scetie aeid at
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Under those conditions two isomers,namely, &-nitro-

m-cresol (XLV) and 4—nitro-g-cre§81 (XLVI), are formed

N
} -
| | L

/LOH OH

e

==t

>

which are readily separated by steg%idistillation.

The latter was obtained in a comparatively pure
conditiom from the distillate, whilst the former remain-
ed as a black sticky residue which, after treatment,
with animal charcoal in hot benzene, separated as brown
coloured needles,m.p.126°, which were sufficiently pure
to proceed to the next stage. If, during the nitra-
tion, the temperature rises above -5° more than one nitro
group tends to be introduced and the yield of the mono-
nitro derivative may be very poor. The methylation

of 6-nitro-m-cresol was carried out by the method of
Dapﬁorth and Haworth (loc.cit.). The cresol was
refluxed overnight with a mixture of xylene and

dimethyl sulphate in presence of anhydrous potassium

carbonate.

After removal of the xylene by steam
distillation, the residue was extracted with ether.

SMitro-3-methoxytoluene (XLVII) was obtained pure

by distillation in vacuo when it came over as a pale
yellow oil at 160°-180° under 10-15 mm. Thigoil

Qickly solidified, on cooling, to a pale yellow
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crystalline solidym.p.50°. The reduction was carr-
jed out according to the method recommended by the
same authors (loc.cit.).  The nitron compound was
added to a solution containing the theoretical amount
of stannous chloride dissolved in dilute hydrochlorie
acid. This, after heating for some time, was
neutralised and the crude 6-amino-3-methoxytoluene
(XLVIII) liberated, distilled in s team.

5}@ . €H3

g \\ gﬂ

_ XLVii X LViil

The base so obtained was faitly soluble in water, but

was readily extracted with chloroform. The latter
was'remgved and the residue distilled in vacuo when
the fraction,b.p.180° (20 mm. peessure) was retained.
This formed an acetyl derivative,m.pa151°—152°,which
is identical with the melting point given by Lapworih
and Haworth (loc.cit.). It was found that 6-amino-
3-methoxytoluene could be readily converted into

the corresponding quinoline by the Skraup synthesis.
This was carried out by boiling the base for about
four hours with a mixture of ferrous sulphate,
glycerol, arsinic and sulphuric acids. 6-Methoxy-
8-methylquinoline was separated by making alkaline

and steam-distilling when it was obtained in the
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form of a light brown coloured oil which was extracted
with ether. The base formed a light yellow coloured
hydrobromide which crystallised from alcohol as plates),
MePe268°. It also formed a picrate which ecrystallised
from alcohol as plates, Mep.233°-234°,
6~Methoxy—8—methyéquinoline formed a dibromo
addition product when bromine was dropped into a sol- _
ution of the hydrobromide in chloroform. This com~-
pound was reddish—-orange in colour and closely
resembled that prepared from 8-methylquinoline. It
was hoped that, by similar treatment to that described

on pagel9, it could by converted into 6-methoxy-8-G-

brommethylquinoline (XLIX). When it was heated at
CHy By
N

XLIX

%CD

160°-170° for three hoursy hydrogen bromide was given

off without fusion and-after one and a half hours
the evolution of hydrogen bromide almost ceased and thé
product assumed a grey colour. This colour was in ‘
marked contrast to the results obtained with 8~methyl—!
Quinoline, the dibromo addition product of which |

Solidified to a light yellowish crystalline mass.
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The product of the reaction was extracted in the usual
way with 50 per cent sulphuric acid. The greyish-
white compound, precipitated on making alkaline,
recrystallised from petrol ether as needles,m.p.116°-
117° and its bromine content showed it to be a mono-
bromo derivative of 6-methoxy-8-methylguinoline.
It soon became clear, however, that it was not the
desired 6-methoxy-8-f-brommethylquinoline. Unlike
8-(W~-brommethylgquinoline it failed to react with
piperazine, piperidine and alcoholic caustic potash,
no bromine ions being liberated even after prolonged
boiling with these reagents. It was therefore con-
cluded that the bromine atom had not entered the
methyl group in position 8, but had entered the guino-
line nucleus probably in position 3, 5 or 7. This
question is discussed more fully in section III of
the present work. The fact that the compound,m.p.
116°-117° had not a bromine atom in the methyl group
in position 8 made it impossible to carry out the
original plen of condensing the compound with the
various bases of the type described on page.30.

In view of the great desirability of obtaining
& derivative of 8-w~brommethylquinoline with a meth-

OXyl group in position 6, experiments were made to



ascertain whether the compound)m.p§116°—117§ could

be further brominated in the hope that the second
bromine atom would enter the methyl group. Exactly
similar conditions were employed to obtain a dibromo-
addition product which was heated up and extracted as.

before. The resulting bromo compound, however,

proved to consist of the unchanged mono-bromo-6-meth-
oxy—=8emethylguinoline.

It was next thought desirable to study the
bromination of 6-nitro-8-methylquinoline (L), partly
to ascertain the effect of the nitro group on the
bromination and partly in the hope of preparing
6-nitro-8-W-brommethylquinoline (LI) which could be
used to prepare bases desired for chemo-therapeutic
PuUrposes. Accordingly 6-nitro-8-methylquinoline
was synthesised by a Skraup synthesis from 5-nitro-
o-toluidine (LII)(cf. Lellmann and Ziemassen, Ber.,
1891, 24, 2116). The last-named compound was
heated up for four hours with glycerol, ferrous.
sulphate, arsinic and sulphuric acids. The resultant
quinoline was separated by making alkaline, filtering
8nd extracting with alcohol. The alcoholic solution
Was concentrated by evaporation and the base (L)
deposited on cooling as needles m.p.129°. When

6“nitPO—S—metﬂaquuinoline was dissolved in chloroform

cty CHyBr CHy
N
N Hq
@"@J — QN -
L. % 0N L1l
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and dry hydrogen bromide passed through the solution,
a light yellow precipitate of the hydrobromide was
formed. Bromine was added to the chloroform
suspension and the whole kept agitated to give the
greatest possible opportunity for the formation of
the dibromo-addition product. Owing to the
insolubility of the hydrobromide in chloroform, it
was not found possible to keep it in solution as in
the case of 8-methylquinoline itself. The colour

of the suspension changed from light yellow to reddigh-
brown,due presumably to the formation of the dibromo-
addition product. The latter was filtered off,
dried and heated for two hours at 150°-160°. The
resulting greyish-coloured material was worked up in
the usual way, the only product obtained being
6-nitro~8-methylquinoline. An attempt to brominate
the latter by heating the compound on the water bath
for two hours with a solution of bromine in chloro-
form also proved unsuccessful. Finally, the com-
pound was refluxed for two hours with one molecule

of bromine in glacisl acetic acid solution, when a
mixture of reddish-orange crystals and a greyish-
white suhstance wes formed with evolution of hydrogen

bromide. The resulting mass was diluted with water,
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filtered and the residue estracted with hot dilute

hydrochloric acid. On cooling,a light yellow cryst-

glline denosit was obtained which was filtered and

again extracted with acid. This was filtered off,

dried and recrystallised from petrol ether when a

monoﬂbrom—derivativejm.p.188°-189$ was obtained. It

was found in a second experiment that, when mono-

chloracetic acid was employed as solvent, a larger

yield of the product was obtained while a shorter

time (15 minutes) was necessary to complete the reaction
When this mono-brom-6-nitro-8-methylguinoline

was refluxed with piperidine, alcoholic caustic potash

or piperazine, no bromine ions appeared even after

prolonged hesting. On account of this it seemed

very unlikely that bromine had entered the methyl

group. Similarly, positions 5 and 7 are also unlikely

because it is to be expected that the nitro group

in the o-position would cause the bromine atom to

react to some extent at least with one or other of

the above resgents. Positions 2 and 4 are also

excluded as a halogen atom in these positions in the

Quinoline nucleus usually reacts with piperidine snhd

the other reagents mentioned with relative ease.

It therefore appears highly probable that the bromine



by

atom has entered position 3, so that the compound is
probably 3-=bromo-=6-nitro-8-methylguinoline (LIII).

In view of the difficulty in brominating the
methyl group of 6-nitro-8-methylguinoline, an attempt
was made to nitrate 8-W-brommethylguinoline. This
was carried out by a nitration mixture of concentrated
nitrirc and sulphuric acids at 0°. On pouring the
reaction mixture into water, a light yellow-coloured
mononitro derivative (LIV) separated. When recryst- |

allised from ligroin this melted at 119°.

CHy Br
J::jiil::;;ijl & [::::::[::»:i]

Though the position of the nitro oup was not

l

l-_

definitely established, it is probable that it is in
position 5. This conslusion is based on the facts
(2) that benzyl bromide nitrates in the o- and p-
positions (b) that quinoline itself nitrates in the
5= and 8- positiong.

When 5-nitro-8-yw-brommethylguinoline was heated

on the steam bath with excess piperidine, a dirty

brown product was obtained, accompanied by the

liberation of bromine ions. When the condensation

Was carried out in ethereal solution,a purer product
Was obtained.

o=llitro-8- piperidinomethyl-guinoline
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(LV) was separated by washing the ethereal Solution
~CH —CH,

c/.I-N Ll

(T e-ch 2

w,

with dilute ca%étic soda followed by water, the ether
finally being distilled off after drying over anhydr-
ous potassium carbonate. It is essential that the
ethereal solution should be well washed with water,
so as to remove all free alkali and piperidine,
otherwise the residue which remains after evapdoration
is tarry and difficult to convert into a crystalline
salt. The light yellow oil obtained above dissolved
readily in alcohol and yielded 1ight,brown—coloured
plates of the mono-hydrobromide,m.p.24¢°% on treatment
with alcoholiec hydrobromic acid.

The reduction of 5-nitro-8- piperidinomethyl -
quinoline was unsuccessfully attempted by two differ-
ent methods, namely, by stannous chloride and hydro-
chloric acid,and by West's method (loc.cit.)

When 5-nitro-8-w-brommethylquinoline was heated
with piperazine hexahydrate at 140° a tar resulted
within a few minutes; ‘&4t a lower temperature and in
bresence of a solvent, the reaction proceeded less
Vigorously.  After several experiments, the follow—

Ing were found to be the best conditions. The nitro

compound was dissolved in hot toluene, the piperazine
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added and thé mixture heated on the water bath for
one hour. On cooling, a light brown-coloured
precipitate was obtained which was filtered off.
Thié'proved to be a hydrobromide from which a base
was readily obtained by treatment with dilute ammon-
ia. After recrystallisation from chloroform, the
compound melted at 261° with decomposition and the
analytical figures suggested that it was 5-nitro-

quinolyl-8-methylalcohol (LVI). Presumably the

CH,0H

|

r
=

|

!V%

water in the piperazine hexahydrate was responsible
for the replacement of Br by OH.

The condensation of 5-nitro-8-W-brommethylquino-
line and/g—diethylaminoethylethylamine was attempted

but in every case the product was tarry and crystalline

salts could not be prepared.
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PRACTICAL T

[3-Diethylaminoethyl chloride hydrochloride.

f?—Diethylaminoethanol (59 gm) dissolved in
chloroform (100c.c.) was added slowly with stirring
to a mixture of thionyl chloride (12 gm) and chloro-
form (500 c.c.) cooled to -5° - the temperature
during the addition should never exceed 0°. After
standing for an hour at room temperature, most of
the chloroform was removed on the water bath and the
last traces of thionyl chloride eliminated by twice
evaporating the residue under reduced pressure with
alcohol (100 c.Ce)e The vhite crystalline mass,
which remained, was dissolved in the minimum quantity
of hot alcohol (about 50 c.cCe). On cooling(g-diethyl—
aminoethyl chloride hydrochloride separated as colour-
less needles Me Pe 209°-210°., A further quantity was
obtained by ddding ether to the mother liquor and

filtering. The combined yields usually amounted

to about 80 gm.
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o-Nitrobenzylethylamine.

o-llitrobenzyl chloride (20 gm) was added gradu-
ally, with shaking, to a solution of monoethylamine
(35 c.c.) in absolute alcohol (70 c.cs). A small
amount (about 5 gn.) of potassium carbonate was
added and the solution finally refluxed for one hour.
During the reaction the colour changed from dark
green to a deep brown colour. The resultant
solution was acidified and the unchanged
o-nitrobenzyl chloride removed by filtration. The
filtrate was then made strongly alkaline when
o-nitrobenzylethylamine separated as a dark brown oil.
This was extracted with ether, the extracf dried over
anhydrous KeCOs and evaporated to dryness on the
water bath. The residue was distilled in vacuo
when the fraction b.p.145°-155° (16 mm) was retained,
vield 15 gn.

The picrate, formed by the addition of a solution

of pieric acid in alcohol to the base dissolved in
aleohol, melted at 123°. The hydrochloride

(ef.Wolff, Ber., 1892, 25, 3038) melted at 186°.
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p-Nitrobenzylethylamnine

p-Nitrobenzyl chloride (20 gm) was added slowly,
with shaking, to a solution of 33% monoethylamine (34cc)
in aleohol (70 c.c.). After refluxing for one hour
in presence of 5 gme of KzCOs, the solution was
geidified, the unchanged p-nitrobenzyl chloride
filtered off and the filtrate made strongly adakaline
with caustic soda. The p-nitrobenzylethylamine
which separated -was extracted with ether, the extract
dried oﬁer anhydrous KzCOs and evaporated down on
the water bath. The residue was distilled in vacuo
when the fraction b.p.155°-165° (16 mm) was retained,
yield 15 gm.

The picrate formed by adding alcocholic picric
acid to the base in alcohol meltedet 179°. The

hydrochloride melted at 226° (cf. Paal and Springer,
Ber., 1897, 30, 63).

o=l i.tr-o—[ IB—-di ethylaminoethylethylaminome tny;—:_j] -benzene.
o-Nitrobenzylethylamine (15gm) was dissolved in

dry benzene (50 c.c.) andﬂ—-diethylaminoethyl chloride

hydrochloridge (15 gm.) added. Anhydrous KzCOs

(

15 gn.) and a trace of copper bronze were added and

t i P u et +
he mixture refluxed for four hours. The resultant
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dark brown soluticn was filtéred;and the residue well
washed with small quantities of hot dry benzene.

The filtrate and washings were then saturated with dry
hydrogen chloride when a sticky mass separated. |
The supernatant liquid was decanted of?énd the mixture
of hydrochlorides boiled up with acetone (200 c.c.) |
filtered and the insoluble o-nitrobenzylethylamine
hydrochloride washed with a small gquantity of hot
acetone. The filtrate and washings were then evap-
orated to dryness and the residue treated with dilute |

elkali when the crude o—nitro-Eédiethxlaminoetgxlggxla

aminomethylﬁfbenzene separated as a dark brown oil.

This was extracted with ether, the extract dried overi
anhydrous KzCOs and evaporated to dryness on the

water bath. The residue was dissolved in a small '
quantity of alcohol and added to a saturated solutionf
of picric acid in alcohol. The sticky dirty yellow |
bicrate which separated was twice boiled with alcohol |
(100 c.c.) and filtered hot. The yellowish-brown
coloured residue recrystallised from a large volume

of hot water as 1light yellow needles m.p.167°-168°,yieid 15pgm.
Found N=17+2%, C2oHa1 04 8l0 requires N=17°1%.

The base, recovered by heating the picrate
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with dilute alkali and extracting with ether, is a
brown-coloured oil which is very soluble in alcohol
acetone, chloroform, benzene and ether. Yield

about 6°5 gme

o-ﬁunino—[ !3 -diethylaminocethylethylaminome thyl%—benzene !
o-Ni tr'o—-[’q -diethyleminoethylethylaminomethyl]-
benzene (6 gm.) was dissolved in methylated spirits
(20 c.c.) and concentrated HBL (6 c.c.) added. The
solution was kept boiling vigorously and iron filings
(4 gm) added in 1 gm portions over a period of fifteen
minutes. After refluxing for two hours, the solution
was neutralised by adding alcoholic caustic soda and
the precipitated ferric hydroxide filtered off.
The filtrate was then evaporated down, when the residue
was treated with dilute alkali and exgﬁracted with
ether. After drying over anhydrous K2:COs, the extract

Was evaporated to dryness leaving the crude

g-_-arnu:n«c:r--[1 B-diethylaminoethylethylaminome thy?l;jlr—benzene
as a brown-coloured oil, yield about 90% of the theor-T
etical. This was contaminated with the original
nitro compound, butsas this was no disadVantage,

in the Skraup Synthesis, the crude product was

utilised for this purposes




The monopicrate was prepared by gradually

adding alcoholic picric ecid to the base dissolved

in alcohol. It came down very sticky at first, but
on stending small plates separated from the mother
liquor. These were filtered off and, after several
recrystallisations, separated as light yellow plates
melting at 134°. Found C=52°+2%, H=7°*45%, C27Hzs014
Ne requires C=52°"7%,H="7*3%.

The base is very soluble in dilute mineral acids,
| aleohol, acetone,chloroform, ether and benzene.
Attempt to prepare 8—( B -diethylaminoethylethylamino-

methyl-;[ -guinoline.

FeSO4 (*1 gm.), glycerol (6 gm), g—amino—@ —-di-

ethylaminoe‘thylethylaminomethylf’—benzene (6 gm),

arsinic acid (2+5 gm) and concentrated HzSOs (5°5 gm)
were mixed in the above order and kept refluxing

gently for three to four hours. The resultant

dark brown sticky solution was poured into water,
allowed to stand overnight and filtered. The filtrate
was made strongly alkeline with caustic soda and the
precipitated ferric hydroxide filtered off. The
latter was then extracted two or three times with hot

alcohol and the alcohol removed by distillation.
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The light brownish-yellow oil remaining was dissolved
in alcohol and an alcoholic solution of picric agid
added. The resultant picrate proved to be very
impure even afier several recrystallisations from
acetone alcohol mixtures. The hydrochloride and
oxalate were precipitated on addition of alcoholic
hydrochloric acid and alcoholic oxalic acid, but

these salts both proved equally difficult to purify.

p=lNitrobenzylmethylamine

p-llitrobenzyl chloride (12 gm) was heated with
33% methylemine (26 gn) in alcohol in a sealed tube
for two hours at 60°=70°. The mixture, on cooling,
deposited yellow crystals which were filtered off
and washed with a little alcohol. The filtrate
Was evaporated down, treated with dilute HCl1 and
filtered. The filtrate was then made alkaline and
the crude p-nitro-benzylmethylamine extracted
with ether. After drying over anhydrous KzCOgs,
the extract was evaporated to dryness and the |
residue distilled in vacuo. The fraction distilling

at 155°-160° under 20 mm pressure contained

Practically pure p-nitrobenzylmethylamine, yield 4 gnm.
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p—Nitro-{( (9 —-diethylaminoethylme thylaminome th,ﬂ.:?—benzene :
J i

p-Nitrobenzylmethylamine (4 gm) was heated in
benzene (15 c.c.) for four hours with/g-diethylamino—
ethyl chloride (3*4 gm), anhydrous KsCOs (2°5 gm)
and a trace of copper bronze. The resulting bpown
solution was filtered and the residue well washed
with hot, dry benzene. The filtrate was then
saturated with dry hydrogen chloride and the hydro-
chloride which separated boiled up with acetone
(100 c.c.) and again filtered. This filtrate con-

tained the desired p-nitro—{h—d;ethylaminoethylmethyl—

aminomethylﬂ~benzene, which separated as its hydro-

chloride on evaporation of the solution to dryness.
The base which was liberated by the addition of

dilute alkali was extracted with ether and the ether
evaporated off. The resulting yellowish-brown

0il was dissolved in alcohol and converted into the
dipicrate by adding this solution slowly to a satur- |
ated solution of picriec acid in alcohol.
Recrystallisation from alcohol yielded small yellow

plates m.p.195°-197°.,

Found N=17+8%, CaeHaoO1eNe requires N=17°4%.
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¢ is readily soluble in mineral acids,

alcohol, acetone, chloroform, benzene and ether.

Benzylethylamin

Benzyl chloride (15 gm) was added slowly to a '
solution of 33% ethylamine (36c.c.) in alcohol (40 ce.))
containing Kz2CO0s (7am). The resulting clear coloured
golution was refluxed for over an hour, diluted with |

water and scidified with dilute hydrochloric agid. .
The unchzanged benzyl chloride was extracted with ether
and the agueous layer containing the desired benzyl-
ethylamine msde zlkaline with dilute caustic soda.
'The 0il separating was extracted with ether, the
extract dried over znhydrous KzCOsz and evaporated to
dryness. The residue was then distilled in vacuo
when the fraction distilling at 130°-140° at 14 mm. |

pressure wss retained, yield 8 gm.

This yielded z piecrate when its alcoholic

'H‘

Solution was sdded to zlecholic pieric acid. This

after recrysizllisation from alcohol was obtalned as

yellow plates m.p.118°-120°.

(3 2-Diethylaninoethylethyl sminome thylbenzene

Benzylethylamine

LY

(15 gn) and ﬁ-diethylamimatlwl |
gm) were dissoclved in benzens (60 6.0.)

» four hours in presence of anhydrous



K200 (15 gm). The resulting light brown solution
was filtered and well washed with hot dry benzene.
The filtrate and washings were saturated with dry
hydrogen chloride and a white precipitate was obtain-
ed. This was filtered off and recrystallised from
acetone as colourless fgthery plates mep.180°-185°,
yield 25 gm. The analysis indicated a percentage
of chlorine intermediate between those required of the
mono- and di-hydrochlorides. A portion was therefore
dissolved in water and made alkaline with dilute
coustic soda. The oil separating was extracted with
ether, the extract dried over K:COs and the ether
evaporated off. The light yellow coloured oil
was dissolved in alcohol and added to alcoholic
picric acid when the dipicrate separated out. This
crystallised from alcohol in the form of small
yellow plates m.p.150°-152°. Found N=16°1%,
Ce7Ha20glly & requires N=16*2%.

The base dissolved readily in dilute mineral

aclds, aleohol, acetone, chloroform, benzene and
ether,



Nitration of'/:‘ —diethylaminoethylethylaminomethyl -
benzene.

Conc.HeS04 (200 gm), /3—diethylaminoethylethylamino—-
methylbenzene (20 gm.) and glacial acetic acid

(100 gm) were mixed together and cooled %o -5°.

A mixture of concentrated HeSOs4 (5 c.c.) and conc.
HNOs (2°5 ce.c. of d.=1°*414) was then added slowly,
with stirring. After standing overnight the
resultant solution was poured over ice (1500 gm) and
the solution neutralised with caustic soda. The
precipitated nitro-compounds were extracted with
ether, the extract dried over KpCOsz and evaporated
10 dryness. The brown oil which remained was di-

stilled in vacuo when the following fractions were

collected:
At 19 mm. pressure 156°-160° 6+5 gm
At 18 " 165°-175° 37 gm
At 16 ¥ L 200°-210° 3*2 gm.

All three fractions were light yellow coloured
0ils which did not form crystalline picrates. An
analysis carried out on the distilled but unfraction-
ated reaction product yielded N=14°8%, a mononitro
compound, namely, C,sHzs02lls requires N=15¢0%.

This indicated that nitration had taken place,but,
10 view of the difficulty in obtaining pure products,

this line was discontinued.
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g-lMethylquinoline

Ferrous sulphate (12 gm), glycerine (304 gnm),
p-toluidine (110 gm), arsinic acid (146 gm) and
conc. H2S04 (280 gm) were mixed together in a 2-litre
flask and gently boiled under reflux for four hours.
The resultant dark liguid was diluted with water,
made alkaline and steam—-distilled. The crude
6-methylguinoline was extracted with ether, dissolved
in dil. HzS04 (1000 c.c. of about 4N) and cooled to
0°. A saturated solution of sodium nitrite was added
slowly with stirring until a distinct excess was
shown by starch iodide paper. The solution was
then made alkaline and agein steam—-distilled when
6-methylguinoline came over as a light yellow oil.
This was extracted with ether, the extract. dried over

anhydrous X200 and evaporated to dryness.

8=llethylquinoline was prepared in exactly the same

Way from o-toluidine. In both cases. the yields

vary, but, as a rule, the yield obtained was about

60 per cent of the theoretical.

Dibromo addition product of 8=me thylguinoline hydro-
bromide.

8-Methylquinoline (100 gm) was dissolved in
chloroform (900 c.c.) and dry hydrogen bromide

Passed through the solution until it was no longer
absorbeq/
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It is desirable to shake frequently and it is irﬁportant,
as already explained, that no separation of hydro-
bromide should be allowed to occur. When saturation
was reached, the solution was cooled to 0° and bromine
(40 c.c.) added drop by drop with vigorous stirring.

The dibromo addition product immediately separated

out and the reaction was completed by allowing the
solution to stand overnight. The reddish-orange
crystalline deposit was then filtered off, well

washed with dry chloroform and dried on a porous plate,

yield 270 gnp.

8-W-Dibrommethylguinoline and 8-W-brommethylcuinoline.

The product obtained above was divided into 40
gn. batches and heated on an oil-bath. As the
temperature rose from 100°-120°, traces of hydrogen
bromide were given off and the compound began to melt.
At 140°, it had melted completely, while large
volunes of hydrogen bromide mixed with a trace of
bromine wer‘é evolved. The heating was continued at
160° for two houes when the molten mass solidifed
in the form of an apparently crystalline, light
orange-yellow mass. After further heating foram
hour, when the evolution of hydrogen bromide had

almost ceased, the flask \uvasg:cemoved and allowed to



cool. The crystalline mass was now dissolved by heat-
ing with a mixture of equal volumes of conc. HzSO¢ and
wvaters. The solution was poured into a large volume |
of water and allowed to stand for one hour.
g-w-Dibrommethylquinoline which separated as a light
yellow flocculent precipitate was filtered off and
dried on a porous plate, MeP.137°, yield 10 gm.

The filtrate was now made alkaline with caustic soda,
the temperature being kept down by the addition of
crushed ice. The greyish-white precipitate which
separated was filtered, well washed with water and
dried on a porous tile. 8-w-Brommethylguinoline

was recrystallised from petrol ether (60°-80°), when
long colourless needles m.p.84° separated, yield

45 gn.  (N.B.) A large gquantity (30-40 gm) of
unchanged 8-methylquinoline was obtained from the

Tiltrate and washings by extraction with ether.

8-Piperidinomethylguinoline

8-Ww-Brommethylquinoline (1 gm) was added to
a solution of piperidine (1 gm) in benzene (6 c.c.)
and the whole refluxed for one hour. The resultant
solution, from which needles of piperidine hydro-

bromi Fopsa o , :
Mmide had separated, was extracted with dilute
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Hol and the extract rendered alkaline with dilute
caustic soda. The oil separating was extracted with
ether, the extract well washed with water and dried
over anhydrous KzCOz. Theether was removed by
evaporation and the light b"rown oil remaining dissolved
in alcohol and converted into a monopicrate by adding
a saturated alcoholic solution of picric acid grad-
ually. The picrate separated as a light yellow
precipitate which recrystallised from alcohol as light
yellow needles m.p.183°. Found C=55%, H=4°'6%,
Cz1Hz4 07115 requires C=55°+4%, H=4°‘6%.
o~-Aminobenzylpiperidine was subjected to the
Skraup Reaction in the following way. Borie acid
(4 gn) dissolved in glycerol (25 gm) was thoroughly
mixed with o-nitropiperidinomethylbenzene (9 gm) and
ferrous sulphate (23 gm) added. Sulphuric acid
(12 c.c. of 96%) were then carefully added and the
Whole brought to the boil and sllowed to simmer
gently ffor twenty hours. The dark solution was
Steam—distilled, made alkaline, and again steam-—
distilled to remove any unchanged volatile products.
The residue was then extracted with ether several
times and the ether extract washed with water to

reémove alkali, dried over anhydrous KgCOs and taken
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to dryness. 8-Piperidinomethylquinoline was lef%
behind as a dark brown oil which yielded a dirty
yellow picrate when alcoholic picric acid was slowly
added to its solution in alcohol, This, after
several recrystallisations from alcohol, separated as
deep yellow needles me.p.179°. Found C=55°*2%, H=4°*7%,
N=15'6%, Cgz1Hgi07Ns requires C=55'4%, H=4°'6%, N=15*4%.
A mixture of fthis picrate and that prepared by the
preceding method melted at 180°.

The base is very soluble in alcohdl, acetone,
ether, benzene, chlorofform and dilute acids. A sol-
ution in dilute HCL gives a reddish-brown precipitate
with dilute iodine and a reddish-browvn precipitate

with gold chloride.

8-W=-Anilinomethylauinoline

8~W-Brommethylquinoline (2 gm) was added grad-
ually to aniline (2 gm). The mixture immediately
deposited reddish-orange crystals which had formed a
§0lid cske by the time the addition was complete.
After heating for one hour on the steam bath, the
cake was dissolved in a little water, made alkaline

wWith dilute NagC0Os and steam~distilled. The dark

brown oily/ i
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btovn oily residue which solidified on standing over-
night was dissolved in the minimum of hot alcohol
and came down on cooling as light brown plates, m.p.719-
73°, yield 12 gm. Found N=11*7%, CieHy 4lla requires
N=12*0%s

The base is not very soluble in dilute mineral
acids, but is very soluble in acetone, benzene, alcohol,
chloroform and ether.

A white crystalline precipilte of the hydrobromide
was obtained by adding alcoholic hydrobromic acid to
the base in alcohol. A dilute aqueous solution of
this gave a reddish-brown precipitate with dilute
lodine, a light yellow precipitate with KsFeCslis, a
lemon yellow. flocculent precipitate with phospho-

molybdic acid and a reddish-brown precipitate with

gold chloride.

Di—[ quinolyl-‘a——methyl-;,-l ,4-piperazine
8-w-Brommethylquinoline (2 gm) and piperazine
hexahydrate (2 gm) were refluxed at 130°-140° for two
hours., The resultant brown mass was extracted with
hot dilute HEL and the extract made faintly alkaline

With NasCé3.  The oil, first formed, gradually
Solidified on standing and recrystallised from the

"nimun quantity of hot alcohol in the form of light
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brovn plates mepel53°-154°. Found C=76°6%, H=6*4%,
N=14°6%, CzaeHzallazH20 requires C=76°'4%, H=6'6%,
N=14/9%. ' '

The base is soluble in dilute mineral acids
and deposits a white crystalline hydrobromide (m.p.265°
-267°) from its alcoholic solution on addition of
alcoholic hydrobromic acid. It is soluble in benzene,
ether, chloroform and alcohol. A dilute solution
of the:fhydrobromide in water yields a light yellow
floccuient precipitate with gold chloride and phospo-
molybdic acid, a reddish-brown precipitate with dilute

lodine and a white flocculent precipitate with silico-

tungstic acid.

Di-rauinoljrl— 8-methyl- Fp-aminoscetanilide

8-w-Brommethylguinoline (2+2 gm) was added to
a solution of p-asminoacetanilide (1+5 gm) in alcohol
and the whole refluxed for one and a half hours.
At the end of this time the light yellow crystalline
brecipitate which had separated was filtered off after
allowing the liquid to cool. The{hydrobromide was
dissolved by heating the salt with dilute HC1 when
& red-coloured solution resulted. On making this

Solution alkaline, the base was deposited as a rose-
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coloured amorphous precipitate which separated from
alcohol in the form of ruby-coloured plates mep.236°-
oB7°%. Found I=13°0%, Cgsliz40lle requires Ii=1320%.

The base is sparingly soluble in dilute mineral
acids, acetone, alcohol and chloroform, but is
insoluble in benzene and ether. A solution in dilute
HC1 gives faint yellow precipitates with phospho-
molybdic acid and gold chloride, a reddish-brown
precipitate with dilute iodine and a white flocculent

precipitate with silico-tyngstic acid.

ﬁ-D;ethyl aminocethylamine.

ﬂ—Dimthylaminoethyl chloride hydrochloride (8 gnm)
was slowly added with shaking to a mixture of ammonia
(25c.c. 0f S?%?-@%Gﬁpgﬁd(%ﬁecmfkgure gently heated
under reflux for two hours. The alcohol was distilled
off on the water bath, the residue made strongly
alkeline with caustic soda and the/g—diethylaminoethyl—
amine separated by several extractions with ether.
The ether extract was dried over anhydrous K2COs and
evaporated to dryness. The residue was then distilled
under ordinary pressure when the fraction distilling

at 145°-155° was retained, yield 2+2 gm.
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/@-Diethylaminoethylmethylamine

P_Diethylaminoethyl chloride hydrochloride
(68 gm) was added slowly with shaking to 33 %
methylamine in alcohol (15 gm). The mixture was
then refluxed for one hour in presence of KzCOs (3°:4gm).
The resultant solution was diluted with 200 c.c.of
water and rendered strongly alksline with caustic soda.
The(9-diethylaminoethylmethylamine which separatea
was extracted with ether, the extract dried ovep
anhydrous KzC0Os and evaporated to dryness. The
residue was distilled at ordinary pressures when

the fraction b.p.157°-160° was retained, yield 18 gm.

f3-Diethylaminoethylethytamine

| F—Diethylaminoethyl chloride hydrochloride

(6 gn) was added slowly with shaking to 33% mono-
ethylamine (14 c.c.) and alcoho} (15c.ce.). The
mizture was then refluxed for two hours in presence
of 3-4 gm of K2COs. The resultant solution was
diluted with water and rendered strongly alkaline
with caustic soda. The o0il separating out was
extracted with ether, the extract dried over anhydrous
K208 and the ether distilled off.- The residue
¥as distilled under ordinary pressure and the

fraction b.p.165°-170° retained, yield 2°'1 gm. i
A mixtyupe

of two picrates was obtained by adding }
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‘alcoholic picric acid to the base dissolved in

alcohol. These were separated by fractional crystal]i-

!isation, the more soluble monc;pierate,- separated ga

light yellow needles, melting at 139°-1409 whilst

' the dipicrates sei)arated as yellow plates, melting

| at 150°-151°.

| /J—Dietmrlaminoethylprolaylamine.

n-Propylamine (8 gm) was dissolved in alcohol

| (24 c.c.) and ﬁ-diethylaminoethyl chloride hydro-
| chloride (8 gm) added slowly with shaking. Anhydrouér
iKgCOa (3-4 gm) was added and the whole refluxed '
gently for two hours. The resultant solution was 1
i diluted with water and rendered strongly alkaline i
!with caustic soda. The oil separating out was ex-
! tracted with ether, the extract dried over anhydrous
leGOa and the ether distilled off. The residue was
‘ distilled under ordinary pressure when the fraction

' Dap.184°-200° was retained, yield 4 gm.

(8leohol in the form of yellow rectangular plates

A picrate, obtained by adding alecoholic picric

acid to the base in alcohol, recrystallised from

(MP.133°-135°.  Found N=18+2%, CisHasO7Ns requives |

N‘.::]_Bll%. . o A L 0 &
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/J_:pj__ ethylaminoethyl -n-butylamine

m-Butylamine (8 gm) was dissolved in alcochol
(24 c.c.) and/g—diethylaminoethyl chloride hydrochlor-
ide (8 pm) added gradually with shaking. Anhydrous
K2C0s (4 gm) was'e added and the liquid refuxeéd for two
hours. Water was added to dissolve the potassium
salts and the resulting solution made strongly
alkaline with caustic soda and extracted with ether.
The ether extract was dried over K:COsz and evaporated
to dryness. The brown oil remaining was distilled

at ordinary pressures When/3-diethylaminoethyl—n—

dutylamine distilled as a colourless oil at 207°-212°.
The dipicrate formed by adding alcoholic piecric acid
to the base in alcohol crystallised from acetone-
aleohol mixtures as yellow plates m.p.234°.

Found C=49¢07%, H=4°8%, Cz2Hso0:14Ns requires C=41°9%,
H=4+8%. ' |

ﬁ;piethylaminoethyl—iso-butylamine.
iso-Butylamine (8 gn) and{gudiethylaminoethyl
chloride hydrochloride (8 gm) were condensed in alcoh-

ol (24 c.c.) in similar manner to that described

above.  The resulting/3;aiethylaminoethyl-iso—butxl-
amine distilled at 194°-200°. The dipicrate which
Séparated on the addition of alcoholic picrie acid

to the base in alcohol crystallised from alcohol
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acetone mixtures as yellow rods m.p.141°.
Found C=42°2%, H=4'8%, C23Hac014Ne requires C=41°9%,
H=4°8%.

ﬁ—Piperidinoethylamine

A solution of piperidine (6'8 gm) and phthalo- 8-
bromoethylimide (10 gm) in dry toluene (15 c.c.) was
reflixed in presence of anhyarous KzC0s (11 gm) for
four hours. The yellow solution was filtered hot
and the residue of potassium bromide washed with hot
toluene. The filtrate after concentration deposited
large. pale yellow prisms of phthalo 76-pipenidino—
ethylimide, yield 70%, m.p.91% after recrystallisation

from sleohol.

Phthal078~piperiainoethy1imide (7+7¥m) was hydrolysed
with hydragine hydrate (3 gm of a 50% solution).

The white précipitate obtained by heating the
resultant solution with excess hydrochloric acid
(about 50c.c. of 5N) on the water bath was filtered
off. The filtrate was diluted with water and the
alcohol distilled off. The solution was made
strongly alkaline with caustic soda and the oily

base which separated was extracted with ethylacetate.
After removal of this solvent by distillation, a
Viscous brown oil remained which decomposed when

heated in a vacuum. The picrate recrystallised
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from hot water as yellow prisms m.p.225°.

A-Piperidinoethyl alcohol

Ethylene chlorhydrin (20 gm) and piperidine

(21 gm) were mixed and heated on the water bath for
one hour. The resultant brownish crystalline mass
was dissolved in water, made strongly alkaline with
caustic soda and the oil which separated taken up
with ether. The ether, after drying over anhydrous
K2COs, was distilled off and the residue distilled
at ordinary pressures. The fraction b.p.190° was

retained, yield 26 gm.

Iﬁ—Pinoridinoetm& chloride hydrochloride
ﬁ-Piperidinoethyl alcohol (26 gm) was dissolved

in chloroform (26 c.c.) and added gradually with

stirring to a solution of thionyl chloride (46 gm) in

chloroform (100 c.c.) previously cooled to -5°.
After the addition was complete, the stirring was

continued for one hour at the ordinary temperature.

The chloroform was distilled off and the residue twice

dissolved in alcohol and evaporated to dryness under
reduced pressure. The white crystalline mass
Temaining was dissolved in the minimum amount of
alcohol (about 50 c.c.) from which colourless

Needles m.p.228°-230° deposited on cooling, yield

32gm.
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The following secondary amines were prepared in
exactly similar manner from /3-piperidinoethyl chloride
nydrochloride as were the corresponding amines of the
diethylamine series (described above) fr01n/3—diethyl--
amino@thyl chlori de\hydrochl oride.
p-Piperidinoethylmethylamine distilled at 120°-200°

I
at ordinary pressures, yield 3°*7 gm from 8°7 gm of

ﬂ-piperiainoethyl chloride hydrochloride.

ﬂ—Piperidinoethylmethylamine,on addition of alcoholic
picric acid to the base in alcohol, yielded a dipicrate
which separated from acetone alcohol mixtures as

yellow plates, m.p.174°. Found C=40°*2%, H=4*0%,
C20H2404 4Ng reguires C=40°'0%, H=4°0%.

-Piperidinoethylethylamine distilled at 200°-210° at

ordinary pressures, yield 4°*5 gm from 8 gm of the
P-piperidinoethyl chloride hydrochloride.

P‘Piperidinoethylethylamine also formed a dipicrate by

the method described above which separated from
acetone aleohol mixtures as yellow plates, m.p.1l54°.
Found C=41+2%, H=4°+4%, Cs4iHas0,4Ns requires C=41°+0%,

H=4: 27,

ﬂ*-__P_iper»j.dinoemvlpropylamine distilled at 220°-230°

at ordinary pressures, yield 5°7 gm from 8 gm of

ﬁ'pipmﬁdinoethyl chloride hydrochloride
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The dipicrate formed in the manner described above
separated from acetone alcohol mixture as yellow
plates, lnopi 16900 .Flomld C=42.5%, H=4:.5%’ 022H2B

0,4Ne requires st C=42°:0%, H=4°p%.

A-Piperidineethyl -n-butylamine distilled at 230°-240° at
!;dinary pressures, yield 5°9 gm from 8 gm of
P-piperidinoetm;l chloride hydrochloride. The dipicrate
formed in the manner described above separated from
acetone alcohol mixtures as yellow plates m.p.191-192°. /;
Found =43°1%, H=44+8%, Cz3Hso00s4Ns requires C=43°:0%

H=4+7%.

#Piperidinoethyl—iso-butylamine distilled at
230°=-240° at ordinary pressures, yield 5+9 gm from
8 gm of{i -piperidinoethyl chloride hydrochloride.
The dipicrate, formed in the manner described above,
separated from acetone}alcohol mixtures in the form of
yellow plates m.p.167°-168°. Found C=43°*3%, H=4°8%,
CesHao0y 4Ng requires C=43°+0%, H=4°7%.

The amines of the ﬂ-diethylamine series, namely
ﬂ"di ethylaminoethylamine, ﬂ -diethylaminoethylmethyl—
amine, p—diethyl aminoethylethylamine, -diethylamino-
ethylpropylamine, (3 -diethylaminoethyl-n-butylamine
and/3-diethylaminoethyl—_i_g_g—butylamine show a marked

Pesemblance in properties to those described above.
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fach one is very soluble in alcohol, ether, benzene
chloroform, acetone and dilute mineral acids.

They are all soluble in water, but this property
decreases proportionately with the size of the group

R in the formulae

(a) (C«zﬂflﬂ"f%"f/{z—fyﬂfl? ;[‘) (’ff?@::gf{:)q—f%_c”fﬂﬂﬁ

«,yDi-(diethyl amino)<iso-propyl alcohol

Epichlorhydrin (18+5 gm) was refluxed with
diethylagiine ( 29+2 gm) in presence of anhydrous
K003 (13°8 gm) for one hour. The resultant brown
solution was diluted with water and basified with
caustic soda. The oil separating was extracted
with ether and the ether extract dried over anhydrous
K2C03. The ether was distilled off and the residue
distilled at ordinary pressures when the fraction,

boiling at 220°-240°, was retained, yield 30 gm.

%,Y-Di-(diethylamino)-iso-propyl chloride

4 ,Y—Di—(dietl'_lylamino):jg._g—propyl alcohol (30 gnm)
in chloroform (30 c.c.) was added graduslly, with
stirring, to thionyl chloride (35 gm) in chloroform
(100 c.c.) cooled to =5°. The light brown solution
as stirred for a further half-hour at room temperat-
ure and finally extracted with dilute HCI. The acid

xtract was basified and the oil separating extracted
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with ether. The ether extract was dried over
anhydrous KzCOs and the ether distilled off. The
residue was distilled at about 400 mm. pressure when

the fraction b.p.185°-195° was retained, yield 24 gm. |

x,Y-Di-(diethylamino)-iso-propylamine

o« ,y=Di-(diethylamino)-iso-propyl chloride (12 gm)
was added gradually with shaking to ammonia -(50 CeCapf
'S.G. *880) in alcohol (30 c.c.). Anhydrous KzCOs |
(3-4 gm) was added and the whole refluxed gently for |
two hours. T he alcohol was distilled off on the
water bath and the residue rendered strongly alkaline i
with caustic soda. The base separating was extract- |
ed. wi%ﬁ{leghe extract dried over anhydrous K:CO0sz and
evaporated to dryness. The residue was distilled at |
200 mm. pressure when the fraction boiling at 180°-
190° was retained, yield 6 gm.

The dipicrate formed by the addition of alcoholic
Picric acid to the base in alcohol separated in
the form of yellow plates m.p.160°-161° from acetone-
alcohol mixtures. Found C=4: 5% H=4°'8%, CeaHasO1 4l !
Tequires C34l:2%, H=5°0%.

The base is very soluble in water, alcohol,

ether, benzene, chloroform, acetone and dilute

mineral scids.
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o,Y-Di-(diethylamino)-iso-propylmethylamine

*® ,Y-Di-(diethylamine)-iso-propyl chloride (12 gm)
was added slowly with shaking to a solution of 21@er
cent methylamine (30 gm) in alcohol (30 c.c.). I‘l‘he
solution was refluxed in presence of anhydrous KsCOg
(3-4 gm) and worked up in similar manner to the
previous experiment. The residue obtained after
distilling off the ether was distilled at 200 rnm.
pressure when the fraction b.p.180°-190° was retained,
yield 7 gm.

The dipicrate formed by the addition of alcoholic
picric acid to the base in alcohol separated from
acetone alcohol mixtures as yellow plates m.p.161°-162°
Found C=42°'6%, H=4'9%, Cz24H3s501 4o requires C=42°7%,
H=5°2%. |

The base is very soluble in water, acetone,

@leohol, chloroform, benzene and mineral acids.

%,¥-Di-(dimethylamino)-iso-propyl alcohol

Epichlorhydrin (13°8 gm) and dimethylamine
hydrochloride (26 gm) were refluxed in alcohol (50 co)
for four hours in presence of anhydrous KgCOs (28 gm).
The solution was filtered and the slcohol @istilled off |
on the water bath. The residue was dissolved in

ether and wagshed well with dilute alkali.
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The ethereal solution was dried over anhydrous KzCOs
and evaporated to dryness and the residue distilled
at 400 mm. pressure, the fraction b.p.178°-182°

being retained, yield 15 gm.

«,Y-Di-(dimethylamino)-iso-propyl chloride

The chlorination was carried out in similar
menner to that described for «,Y-di-(diethylamino)-
iso-propyl chloride by adding slowly, with stirring,
X,Y-di-(dimethylamino)-igo-propyl alcohol (15 gm) in
chloroform (15 c.c.) to a solution of thionyl chloride
(17 gm) in chloroform (50 c.c.) cooled to -5°.

After similar treatment to that already described,

8 yellow oil was obtained which was distilled at

400 mme. pressure. The fraction coming over at 180°-
185° was retained, yield 5 gm. The low yield is

probably due to the great solubility of the base in

water.

%, Y=Di-(dimethylamino)-iso-propylmethylamine

% ,Y=Di-(dimethylamino)~-iso-propyl chloride
(5 gn) was added gradually with shaking to a solution
of 21 per cent methylamine (15 gm) in alcohol (15 ce).|
After refluxing for one hour in presence of anhydrous
4203 (8 gm), the alcohol was distilled off on the

Vater bath and the residue made strongly alkaline
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with caustic soda. The clear solution was extracted
with ether and the ether extract, after drying over
anhydrous KzCOs, evaporated to dryness. The residue
was distilled at 400 mme. pressure when the fraction
coming over at 180°-185° was retained, yield 2 gm.
The dipicrate which was formed by adding alcoholic
picric acid to the base in alcohol, separated from
an acetone-alcohol mixture as yellow plates mep.185°-
187°.  Found C=38°*9%, H=4°'2%, Cz0Hz704 4Ne requires
0=38°*9%, H=4°*4%.
The base is very soluble in water, dilute acids,

acetone,ether, benzene, chloroform and alcohol.

Di-[ ouinoly.l-B—-methyl-] —aminoethyldiethylamine
P—Diethylaminoet/}gylamine (3 gm) was dissolved

in benzene (10 c.c.) and 8-w-brommethylguinoline

(3 gm) added slowly with shaking. Anhydrous KgzCOs

(3 gm) was sdded, the mixture refluxed for two hours

and extracted with dilute HCL. The acid extract

Was basified and the oil separating taken up in ether.

The ether extract was well washed with water, dried

over anhydrous KeCOs and evaporated to dryness.

The 1ight brown oil, on cooling,quickly. solidified

Y0 an 0ily cake which was dissolved up in the

Mnimun quantity (about 5 c.c.) of petrol ether (60°-

80°).  on cooling , long colourless rectangular
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'needles’:n.p.97°-98°) of’ di—[quinolyl—B—metnvl:]—-amino—

LS

ethyldiethylamine separated. These were filtered off)

dried and recrystallised from petrol ether, yield 1 gm'

Found C=77°9%, H=7°*5%, CasHsoNe requires C=78+4%,
=7 5.

A picrate was obtained by adding alcoholic
picric acid slowly with shaking to the base in
alcohol. This recrystallised from alcohol &8 yellow |
plates, mep.191°.

The base is very soluble in alcohol, acetone, I
Ibenzene, ether and mineral acids, but is insoluble !
|

in water.

' 8—{B-Dieth,vl aminoethyl aminomethvl-;' —guinoline

The mother liquor from the first treatment with
petrol ether in the above experiment was evaporated
to dryness when a light brown oil was obtained.
lThis was dissolved in alcohol and alcoholic hydro-
bromic acid added. The salt which separated out
|was filtered off and recrystallised from alcohol in
the form of colourless long prisms m.p.223°-224°.
Analysis of the bromine content of this salt proved

' it to be the trihydrobromide of 8-[3-diethvlsmino— ?

ethylaminome thyla -guinoline. Found Br=47-9%, ‘

Ciellzglla By requires Br=48:0%.

8~1g-Die thylaminoethylmethyl aminomethyl'] =guinoline

ﬂ—Diethylaminoethylmethylamine (1+3 gm) and




 extracted with ether. The ether extract was well

79|

g-w-brommethylquinoline (2 gm) were refluxed in

penzene (10 c.c.) in presence of anhydrous K2COs (2 g@)
for two hours. The resultant light brown solution

was extracted with dilute HCl. The acid extract

was basified with caustic soda and the o0il separating

washed with water and finally dried and separated

ffrom any insoluble oil by drying over anhydrous KgCOaé

|
The ether was distilled off on the water bath and the |

light brown oil remaining dissolved in alcohol and |

| converted into a hydrobromide by adding alcoholic

hydrobromic acid. T he white precipitate forming
was boiled up and, on cooling, deposited in a more
compact, less sticky condition. This was filtered . |
off and recrystallised from alcohol in the form of
small colourless plates, m.p.215°-216°, yield 2 gn.

Found Br=46 * 5/0, Cq1 7Hes g B re q'tliI‘eS Br=46"* 7%- |

BJB-Diethylaminoethylethylaminomethyl}—quinoline.
P—Diethylaminoeﬁhylethylamine (1+5 gm) and
8-W-brommethylquinoline (2 gm) were condensed in |
similar manner to that described above. The light

brown 0il resulting was converted into the hydrobromi@e

in similar manner. The trihydrobromide of |

&if:glgthylaminoethylethylaminomethygi-quiH01lQQ
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prepared in this way separated from alcohol as colour-

less plates, m.p.218°-219°, yield 2 gm. Found Br=45:'6%

C,gHaolla Brs requires Br=45-+4%.
The mono-picrate was also formed by slowly
' adding alcoholic picric acid to the base dissolved in |

ialcohol. This recrystallised from alcohol as ll
Iyellow plates m.p.131°-132°. Found N=15°'9% l
| : .

|

C22Hs007Ns reguires N=16"°3%.

8—[@-1)18thylesninoethvlprolaylmninometlwl-)-quirioline
S |
| /3-—Diethylaminoethylprc:upylamine (2 gm) and

8-w-brommethylguinoline (2 gm) were condensed in
similar manner to the foregoing. T he light brown
0il obtained was dissolved in alcohol and alcoholic

picric acid added slowly with shaking. The yellow

precipitate sevarating was extracted twice with
boiling alcohol (50-100 c.c.). On cooling, the
alcohol deposited light yellow plates of the mono-

picrate which, after two crystallisations from alcohol,

| melted at 113°-115°., Found C=56°8%, H=6°'1%,
C2sHa2071ls requires C=56°8%, H=6'1%. The insoluble
residue dissolved readily in acetone alcohol mixtures
from which it deposited, on cooling, as deep yellow
Plates, m.p.163°-164°. Found G=49°0%, H=4°5%,

CofHa50y 4o requires C=49+1%, H=4°6%.
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8_{5_3iethylaminoethyl—n—butylaminomethyl;—quinoline.
ﬂ-Diethylaminoethyl—gfbutylamine (2 gm) and
g-w-brommethylquinoline (2 gm) were condensed in ‘
similar manner to the foregoing. The resultant i
light brown o0il was dissolved in alcohol and alcoholic
picric acid sdded slowly, with shaking. The ;
resultant picrate was almost insoluble in hot i
alcohol, but dissolved readily in hot acetone alcoholi
' mixtures from which it deposited on eooling as deep
yellow rectangular prisms, m.p.l78°=180°. Found
C=50°1%, H=4°9%, CszHz70i4Ne requires C=49°9%,
H=4+8%. : ‘

8-(B—Diethylaminoethyl—1So-butylaminomethxl;—qpinoline.
|

(3—Diethylaminoethyl—iggfbutylamine (2 gm) ‘
and 8-W-brommethylquinoline (2 gm) were condensed in i
similar manner to the foregoing. The light brown
0il obtained was dissolved in alcohol and alcoholie
pieric acid added slowly, with shaking. The light
vellow picrate proved to be insoluble in hof alcohol,

ixtures
butxecrystallised from alcohol aceﬁ%nelin the form

Of deep yellow rectangular prisms, m.p.169°-171°.

Found ¢=50+0%, H=4+8%, CagHz7044Ns requires
0=49-9%, H=4-85%. i
|

The picrates obtained from the three bases
IGBSCPibed above were readily decomposed by heating
o0 the water bath with dilute alkali. After cooling
|
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|
the free base was extracted with ether and the ether %
well washed with water. After drying over anhydrous I
KoCOs , the ether was distilled off, leaving the base
as a light brown oil. !
The bases-8—[P—diethylaminoethylalkalaminomethyl]f
quinoline (alkyl=Hy CHayCalisy Callnan-Calle OF i50-CaHs) |
are all very soluble in alcohol, acetone, benzene,
Iether, and dilute mineral acids. The lower members
'of the series are sparingly soluble in water, but the
'solubility decreases progortionately with increase
'in the size of the alkyl group with the result that

‘the last two members are practically insoluble in

\water; in all cases, particularly in the cases of

the lower members, addition of caustic soda decreases

=~

greatly their solubility.

ﬁﬁt[quinolylea—methyl;—aminoethylnineridine.

| ﬁ—Piperidinoethylamine (2 gm) was dissolved in
:alcmuﬂ.{G c.c.) and 8-y-brommethylquinoline (2 gm)
!ad&xlslowly with shaking. The solution was then
refluxed for two hours. The resultant brown liguid
lwastﬁluﬁed with water, made alkaline with ammonia
and ellowed to stand overnight. The sticky brown |
80lid which separated was filtered and recrystallised

|
from g water-alcohol mixture.

imigﬁﬁﬁglyl~8-methyl]—aminoethylpiperidine separated
' 7

|
bl




as colourless rhombic prisms, m.p.97°=98°.

¥3. |

Found
C="78*9%, H=7+3%, Cz7HsolNae requires C=79%, H=7°*3%.

The picrate was formed by adding alcoholic
picric acid to the base in alcohol. The pale
yellow picrate obtained was almost insoluble in
alcohol, but separated from a large volume as pale
yellow needles m.p.228°-229°.

The base is very soluble in aleohol, ether,
acetone, benzene and dilute mineral acids, but is

insoluble in water.

8- [B -Piperidinoethylmethyl aminomethyli, —qguinoline

F—Piperidinoethylmethylamine (22 gm) was

' dissolved in benzene (10 c.c.) and 8-w-brommethyl-

quinoline (3 gm) added slowly, with shaking.

Anhydrous KgCOz (3 gm) was added and the whole reflux¢d

for two hours. The resultant light brown solution

Ibromic acid was added and the solution heated on the

was extracted with dilute HC1l and the acid extract

basified with dilute caustic soda. The o0il separat-|

ing out was taken up in ether, the ether extract well‘

washed with water and dried over anhydrous KzCOs.
The ether was distilled off and the light brown oil

remaining dissolved in alcohol. Alcoholig hydro-

water bath.,

On cooling and scratching, white crystal

S
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separated which were filtered off and recrystallised '
| from alcohol as colourless plates m.p.217°-218°, |
yield 3 gm. Found Br=41°8%, CieHzellaBrs requires |
| Br=45* 456, . - |
| The picrate was formed by adding alcoholic |
|piCPiC acid slowly, with shaking, to the base in |
:alcohol. The light yellow picrate which separated I
:recrystallised from an acetone-alcohol mixture in I
' the form of yellow plates, m.p.205°-206°. |
Found C=48+8%, H=4°2%, Csolay0s4Ne requires C_48°6%, !
,H=4'3%' |

| .
8- \ B-piperidinoethylethylaminome thyl—} -quinoline ‘

| ﬁ—Piperiainoethylethylamine (22 gm) and 8-W- |
ibrmmnethquuinoline (3 gn) were condensed in exactly ‘
Isimilar manner to the foregoing. The light brown oi¥
IPesult:i_ng: was dissolved in alcohol and alcoholie
tEWﬂrobromic acid added. The solution was heated up

'on the water bath and, on cooling, a salt which

' Separated out slowly, rapidly deposited on rubbing

]the side of the beaker with a glass rod. This sait

|IECPYStallised from alcohol in%he form of small '
| Colourless plates, m.p.222°, yield 3 gm. Found

:Im=44'3%: CioHaollaBrs requires Br=44-°4fk.
i&:[fi;ﬁj.neridinoethylnronylaminomethyl:]"qui.l'mline

| f~Piperidinoethylpropylamine (2°5 gm) and

\&ﬂhhrmmnethquuinoline (3 gm) were condensed in

|
E




' gimilar manner to the foregoing. The light brown

0il obtained was dissolved in alcohol and converted

ed above. The salt recrystalllsed from alcohol in

' the form of colourless small plates m.p.210°.

| Found Br=43°'1%, CzoHazllaBrs requires Br=43:3%.

8—[[’: ~Pineridinoethyl-n-butylaminome thyl—}-quinol ine.
| F-Piperidinoethyl-g—bu’cylamine (2 gm) and
|B—M-bror:unethylquinoline (25 gm) were condensed in
| gimilar manner to the foregoing. The light brown
Ioil obtained was dissolved in alcoholl and converted
| into a hydrobromide in similar manner to that

| described above. The salt obtained recrystallised
| from alcohol in the form of small colourless plates
|| Mep,211°-212°, yield 3 gm. Found Br=42°+2%, C21Hsa

| NaBrg requires Br=42-°3%.

| 8_{‘ f-Piperidinoethyl-iso-butylaminome th:yfl] —guinoline

into a hydrobromide in smnlar manner to that descrlb

F -Piperidinoethyl-iso-butylamine (2 gm) and

|| 8-W-brommethylquinoline (25 gm) were condensed in
|similar mamer to the foregoing. The light brown
|01l obtained was dissolved in aleohol and alcbholic

|Pieric acid added slowly with shaking. The light

|
|¥ellow picrate which separated was filtered off and
|Tecrystallised from an acetone-alcohol mixture as

Small gellow plates m.p.210°-211°, yield & gm.
|

|
|

|
|
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‘Ebund C=50"8%, H=4'%%, Csalia7044Ne requires C=50+6%
H:—"4" 7700
|

The base was easily obtained by decomposing the

picrate with dilute caustic soda on the water bath.

| on cooling, 8-@—Tjiper*idinoetmfl—-iso-butylaminometh,ylﬂ]-

guinoline was extracted with ether. The ether extrag

was well washed with water, dried over anhydrous

K200z and the ether distilled off, leaving a light
brovn oil.

The bases 8—[ﬁ-piperidinoethylalkylaminometh,y]; -
quinoline (where alkyl = CHs,CgHs, CsH7, n-Csie or

s X, s
is0-Calls ) aregll very soluble in acetone, enzene,
]

aleohol, chloroform, ether and dilute mineral acids.

The solubility in water decreases proportionately

Iwith increase in the size of the alkyl group; for

| example, 8-[P-piperidinoethylmethylaminomethyl—]—
quinoline is slightly soluble in water, whilst

8"[ﬂ -piperidinoethyl-iso~butylaminome th,ylﬂ]—- guinoline

is insoluble in water.

The following table gives a brief resume of the

action of the various alkaloidsl reagents:-
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Reagent employed

Name Of Dilute Phospho- 5ilico- | Gold Potassium
Compound Todine | Molybdic tungstie| Chloride| Ferricyanide
acid acid i
1
(R'-NH)-R | Reddish- | Light yellow White 1{ Light No ppt.
brown ppt. ppt. floc. | yellow
pPPL. | pots
i
(R'-NCHs ) -R i " 0 E " i
_ 'i
(R'-17CzHs )R " " " | Orange
|  vellow L
ppt.
(R'-NCai7 )R " 3 i Light
vellow &
SN _ ppt.
:(RI—H“E—'C‘;‘HQ }—R " " it i1 nght
s __yellow ppt.
(R'-N-is0-C4Ho )= | " " " i
R |
|
(R''-1ICHg ) -R H 1 " Orange No ppt.
yellow
. Ppt.
(R! '-NCgHs R i 1 i 1 ]
| |
\R"'-TiCg Hy )R i " o f | Light
i | yellow ppt.
(R''-N-n-CqHy ) |
L _R' 4] ] i1 1] i | i
|
(R"-1-ig 0~ _
Celio)-R ¥ " " Light i
yellow
S . ppt. |
|
Ade=N-R' . " L ” | o ppt.
Re-N-R'!? 1 1" 1 ] i i
L !
' I eﬁz-
R ":LCE‘H-SJQ “E£;3~GI-1T;3— R = N

‘ —_
R '..“: Cl_é/e”z (4

B

N 7
CH,-eH,

fry

N - €Hy- e~
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g-itro-m—-cresol and 4-nitro-m-cresol

m-Cresol (140 gm) was mixed with glacial acetic
gcid (140 gm) and added drop by drop with stirring to |
'a solution of fuming HNOsz (200 gm of S.G.1:5) in
glacial acetic acid (400 gm). It is essential that
the temperature should never rise above -5° during
the addition. After the addition, thestirring was
continued for one and a half hours and the reddish-

brown liguid poured on to ice (3000 gm). After

standing overnight, the yellow precipitate was |
!filtered off and the filtrate extracted with ether.
The yellow precipitaté along with the reddish-brown
oil recovered from the ether were steam-distilled. '
4-Nitro-m-cresol came over as a light yellow oil
which rapidly solidified toa light yellow solid

Mp.50°, yield 44 gm. After all.the 4-nitro-m-

cresol had been removed, a black sticky residue
remained in the flask. The water was decanted off
and the residue dissolved in benzene, any water

.| femaining being readily removed by drying over '
Izanhbfdl‘ous laz504. The dry benzene solution  was |
Iboiled, for ten minutes with a smell quantity of !
animal charcoal, filtered and concentrated on the

|
Vater bath. After cooling, 6-nitro-m-cresol




‘dep()Sited as light brown needles, m.p.126°, yield |

60 gm.

| -nitro-d—methoxytoluene

6-11i tro=m-cresol (50 gm) xylene (200 c.c.) and

| anhydrous KzCOs (74 gm) were refluxed and dimethyl

‘sulphate (80 gm) slowly added; after eighteen to

ltwenty hours, the yellow colour of the solution had

| disappeared. The whole was then cooled, mixed |
‘wi’sh water (100 c.c. containing 2-3 gm of sodium
' hydroxide) and steam-distilled, the break in the
‘speed of distillation indicating the point when all |

|the xylene had passed over. The residue was

|dissolved in ether, dried over anhydrous KzCOs and

|

Ii the ether distilled off. The residue was distilled
I| in vacuo when the fraction b.p.160°-180° at 10-15

mn. was retained. The yellow oil quickly solidified

to a pale yellow solid m.p.50°, yield 50 gm.

i 6=Amino-3-methoxytoluene

‘ 6-1litro-3-methoxytoluene (60 gm) was heated on
|thé steam bath with stannous chloride (270 gm),

Idissolved in conc. HC1 (350 c.c.) end diluted with
water.  After three hours, the clear solution was

Tendered strongly alkaline with sodium hydroxide and

|distilled with steam. The clear brown distillate




was extracted with chloroform and dried over anhydrous;

|
‘Nagso.g_.. The chloroform was distilled off, leaving |

|
'a dark brown oil which was distilled in vacuo, the I
fraction D.p.185°-190° (25 mm.) being retained, yield |
|
|38 gm. The acetyl derivative prepared by treating |

\the base with aeetlc anhydrdde dissolved in glacial
|acetic acid for an hour in presence of fused sodium

lacetate separated from alcohol as colourless needles,
[
|

m‘p! 1020 .

| 6-llethoxy-8-methylguinoline

|
| Ferrous sulphate (2 gm), glycerol (38 gm),

iﬁ—amino-s—-methoxytoluene (16+5 gm) arsinic acid (17 gm)
|

iand conc. HgS04 were boiled gently under reflux for
|

{four hours.

After allowing to cool, the black sticky!
]residue was diluted with water, made strongly alkaline|

‘and steam-distilled. 6-Methoxy-8-methylguinoline

‘Iwas extracted from the distillate with ether. The |

|ether, after drying over anhydrous KzCOsz, was distilleé.
off, leaving a light brown oil, yield 9 gm.

| The picrate was readily formed by slowly adding
alcoholic pilcric acid to the base in alcohol. It
lseparated as a light yellow precipitate which
feerystallised from alcchol in the form of yellow

‘tplates Mep.232°-233°,
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The hydrobromide prepared by adding alcoholic
| hydrobromic acid to the base in alcohol separated as
| 1ight yellow plates, mep.268°, from alcohol. Found
Br=31°*5%, Ci1Hi201lBr requires Br=31-+5%.

The base is very soluble in acetone, alcohol,
benzene, chloroform and ether. The hydrobromide
| dissolves readily in water to yield a solution with

a faint blue fluorescence.

;5-Brmno—6—methogy—B—methquuinoline_

6-llethoxy—-8-methylquinoline (9 gm) was dissolved |
| in chloroform (30 c.c.) and dry hydrogen bromide |
passed through the solution until no more was absorbed.
' Bromine (3 c.c.) was now added drop bydrop with
stirring and cooling. The resultant solution was
allowed to stand overnight when a reddish-brown |
icrystalline deposit was obtained. This was filtered
' off, well washed with dry chloroform and dried. i
' This was heated in an oil bath at 160°-170° for |
| three hours. During this period, there was a con-
yﬁmuous evolution of hydrogen bromide while the colour

iOfthe residue changed gradually from reddish-brown

]toﬁght grey. The residue was allowed to cool and

|8Xtracted with hot 50 per cent HeSOs (40 c.c.) poured
into water (400 c.c.) and filtered. The filtrate was

‘Made alkaline and the greyish-white precipitate which

e |
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separated filtered off and dried. After recrystall-
isation from petrol ether (60°-80°), colourless
rectangular plates me.p.116°-117° were obtained,

yield 6°*2 gm. Found Br=31°9%, CiiH; oONBr requiees

Br=31* 8%.

The base is very soluble in ether, benzene,

alcohol and mineral acids (yielding a solution with |

| g faint blue fluorescence), but is only moderately

soluble in petrol ether and ligroin.

The hydrobromide, light yellow plates m.p.230°, ‘

' was obtained by adding alcoholic hydrobromic acid to |

the base in acetone and evaporating to dryness.

| 6-Fitro-8-methylaquinoline

| 8=Bromo-6-nitro-8-methylouinoline

Ferrous sulphate (2 gm), glycerol (38 gm), ';
5-nitro-o-toluidine (18 gnm), arsinic acid (17 gm) and
conc. HzS04 (33 gm) were mixed together and refluxed i
gently for four hourse. The resultant sticky black
liquid was diluted with water and made alkaline with |
caustic soda. The precipitated 6-nitro-8-methyl- '
quinoline was filtered off and freed from ferric
hydroxide by extracting twice with hot alcbhol.

After concentrating the dlcoholic extract, the base

Séparated as light grey needles, m.p.129°, yield 12 gm.

6-Nitro-8-methylquinoline (5 gm) and monochlor-

acetic acid (40 gm) were mixed and heated until a




3.

| homogeneous solution was obtained.  Bromine (2+5 ce)|
was added slowly, with shaking and the whole refluxed,
gently for fifteen minutes. By this time, the |
golution had deposited a greylsh-white erust on the
flask and all traces of bromine had vanished from l
the vapour entering the condenser. During the

course of the reaction, large volumes of hydrogen

bromide were evolved. The residue was diluted with 'I
HOL (200 c.c. of about 2N), boiled for a few minutes |
and filtered. On cooling, a light yellow crystalline
| deposit was obtained which was filtere‘d off. H
This treatment with dilute acid was repeated until
| only a small guantity of insoluble residue remained,
but, as a rule, two extractions in all were necessaryi.
| The compound obtained above contained bromine and was|
: found to separate from benzene as light yellow :
needles, m.p.188°~ 189°, yield 4 gm. Found BI'=L’>0'2"-’i

/O

CLoH702N2Br requires Br=30°+0%. A small quantity

of unchanged 6-nitro-8-methylquinoline was obtained

|
by basifying theacid filtrates obtained above. |

__nitro=- )
QlBﬁOHlO-ég‘-é—lnethquuinoline is slightly soluble in

- betrol ether, ether, alcohol and ligroin, soluble

10 acetone and benzene, but is insoluble in water

and dilute mineral acids.
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| 5-Nitro-8-w-brommethylquinoline

8-w-Brommethylquinoline (20 gm) was dissolved
in H280s (100 c.c. of 96%) and cooled to 0°. A
pitrating mixture of HNOz (6 c.c. of X®.G.1°412) and
HoS04 (6 c.c. Of 96%) was added dropyby drop with
stirring, the temperature never being alloweq to

rise above 5°. The solution turned :@a deep yellow |

and traces of nitrous fumes developed. After stand-

ing overnight at room temperature, the solution was |

poured slowly,with stirring, into a large volume of

water. The light yellow precipitate was filtered,

' well washed with water and dried at 100°, yield 20 gm.i

Recrystallisationfrom ligroin yielded long, fine,
faint yellow needles, m.p.118°-119°. Found Br=29°9%,
|

C1 0H7 02172 Br requires Br=30°0%.

5-IT1tro-8-wW-brommethylouinoline is very soluble

' 1n acetone, ether, chloroform and benzene, sparingly ‘

soluble in alcohol, petrol ether and ligroin, but i

is insoluble in dilute mineral acids.

| o-llitro-8-piperidinomethylouinoline
5-Iitro-8-W-brommethylquinoline (2 gm) was

addeq slowly,with shaking to piperidine (1+6 gm) in

ether (50 c.c.). The yellow solution was refluxed

for three hours, allowed to cool and well washed

| With Gilute sodium carbonate solution and finally

With water. After drying over anhydrous KeCOs, the

®ther was distilled off on the water bath and the
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1ight yellow oil remaining dissolved in alcohol. '
When this solution was heated with excess alcoholic
hydrobromic acid, light brown rectangular plates,
m.p.248°-249°, of the monohydromide were deposited on
lcooling. After recrystallisation from alcohol, found
Br=22°8%, CisHisOzNaBr requires Br=22:T7h. |
| The base is a light yellow oil very soluble in |
:ialcohol,acetone, chloroform, benzene, ether and dilute!
|

imineral acilds.

|
[5-I‘Ii troguinolyl-[-8-methyl alcohol '
[ =

5-1Ti tro-8—w-brommethylquinoline (5 gm) was '
dissolved in toluene (40 c.c.) and piperazine (3*7 gm)
added. The whole was heated on the water bath for '

i
one hour, cooled and the light brown precipitate, |

'lwhich had formed, filtered off. The residue was

then boiled with dilute ammonia, cooled and filtered,

|
vield 3*5 gm.
|

[5-1-¢j‘t1°oquinolyljl -8-methyl alcohol is very
o |

i
insoluble in alcohol, acetone, ether, benzene, toluene,
'Iligr'oin and petrol ether, but is sparingly soluble
in chloroform from which it separates as light brown
heedles, MeDPe261° (decomp. ). Found N=13°*"7%,
%]“’HBO{&I% requires N=13*7%.
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DERIVATIVES OF CARBOSTYRIL

The condensation of aceto-acetic ester with
p-toluidine or p-anisidine gave rise to sgveral inter-
esting products. This condensation may proceed in
either of two ways. In the first case, equimolecular
quantities are mixed together and kept for 12 hours
at 37°C when ethy176—3~totylaminocrotonate (T) is
produced. This on heating for one hour at 250° is
converted into 2-methyl-4-hydroxy-6-methylguinoline
(II) (cf. Conrad and Limpach, Ber., 1887, 20, 947).

If, on the other hand, four molecules of ester are
mixed with one molecule of amine and the mixture

heated to 155°-160° for four hours, an acetoacetan-

ilide (c¢f. Ewins and King, J.0+8.1913, 103, 104)

results which may be cyclised by heating with 96%

Sulphuric acid at 100°C. In this way, 4-methyl- 6-
6_

methoxycarbostyril (III) andt'idirﬂethylcarbostyril (IV)

Were prepared from p-anisidine and p-toluidine res-

pedtively.
NH N N |
\fcff'”s & Ety oH "\ o
CH H
3 Heo A
) A g ”5 s1dl] H%
T i 1 I e
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A curious discrepancy in the melting poinis of
samples of 4-methyl-6-methoxy-carbostyril prepared

in different ways had already been observed by

Kermack and Muir (J.C.S.1933, 84, 300). They found

that 4-methyl@f-dimethoxyquinoline (V), on partial
hydrolysis, yielded a carbostyril,m.p.271°-272°,

(picrete m.p.165°-166°)while the same compound,

prepared by the ring closure method melted at 255°

N
OcH;
Y
HC O

[l
(picrate 121°), a figu?e which remained constant

after severazl recrystallisation. In the present

work, it was found that the compound described above

nelted sfier

vo L

{0
tD

everal recrystallisations at 267°-268°

L&
I ol

U]

S4° This compound was found to be

8imilar to the compound prepzred by Backeberg (m.p.271¢

|
’Picr‘atem-p.'-_-’:-ﬁ"‘,'LLJ.'J'}'.S‘ 933,84, 1031) from aceto~-

acet-p-anisidide by ring closure with 96 per cent

Sulphuric acid. It must be noted that slight '

Preliminary decomposition takes place in each case

Mth the result that the melting points are not very

:Shar‘p .
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4-Methyl-6-methoxycarbostyril (III) and 4,6-
dimethylcarbostyril (IV)(ef. Bulaban, J.C.5.1930, 2346)
nitrated readily on treatment with concentrated nitric
and. concentrated sulphuric acids. On pouring the
reaction mixtures into water, the mononitro derivatives
separated out as yellow solids, which,although
insoluble in the common organic solvents, dissolved
readidy in hot glacial acetic acid and, on cooling,
separated as light orange and light yellow-coloured
needles respectively. It was found, however, that
these compounds were reduced with difficulty by con-
centrated hydrochloric acid and stannous chloride and
that the resultant impure amino compounds on diazotis-
ation coupled with ﬂ-naphthol. It is to be expected
that,if the amino group were in position 8 (cf. Balaban
J.C.5.1930, 8l, 2346), these compounds, when treated
with nitroﬁs acid, would form a triazole ring (for
example, compound VI’.) and not a diazonium salt,
capable of coupling with ﬂ—naphthol. This evidence
excludes positiog’é. Positions 4 and 6 are already
Occupied and in view of the results of Kaufmenn and
Betherd (Ber., 1917, 50, 336) who showed that carbo-
8tyril, when fully nitrated, formed 3:6:8-trinitro-
carbostyril, Balaban concluded that, in the case of

4,6-diemthyl carbostyril, the nitro group entered
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position & ylelding 3-nitro-4,6-dieméthylcarbostyril
(VID- On similar grounds, it is probable that the
mononitro derivative derived from 6—methoxy—4-meth'y1—

carbostyril is 3-nitro-4-methyl-6-methoxycarbostyril

(VIID).

o

As this amino derivative was uselgss for the pr'epar—
ation of 8-aminocarbostyrils, a fresh start was made
with p-anisidine (or p-toluidine) and ethylmethyl-
acetoacetate. It was found that the desired anilides
could be obtained by employing the same method as was
successful in the preparation of the simpler aceto-
acetanilides. In spite of the greater insclubility
of the esters in ligroin,- a point which rendered

the separation more difficult,- -eﬂ‘;;s@.methy]_.aceto—-

acet-p-anisidide (IX) and éggmet;glacetoacet-p-

ltoluidide (X) were obtained as white crystatline

Products which, after recrystallisation from alcohol-

vater mixtures, melted at 105°-106° and 84°-85° res-

Pectively.

|
NH-€0~ m»a; CH NH-Co fH €0-€Hy |

¢o o
L X '5(“

N
N , oH
N” 77 s e - A
N ﬂ! il
Heo NG,
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In order to obtain the corresponding carbostyrils,
the anilides were heated on the water bath with 96 per
cent sulphuric acid and on pouring into water 3,4-di-

methyl-6-methoxycarbostyril (XI) and 3,4,6-trimethyl-

carbostyril (XII) were precipitated as white solids.
Both recrystallised in the form of fine white needles
from alcohol-water mixtures and melted at 279° and

269° respectively.

3,4-Dimethyl-6-methoxycarbostyril nitrated

readily when a mixture of concentrated nitric and
sulphuric acids were added to its solution in sulphur-
ic acid. The resultant nitro compound was separated
by pouring the acid én to ice when a mono-nitro
derivative was obtained as an orange-yellow eoboured:
precipitate. This dissolved readily in glacial

adetic acid from which it separated, on cooling, as
orange-yellow plates,m.p.299°.  This nitrq’group is
presumably in position 8 as the other reactivé positions
namely, 3 and 6 are already occupied. The compound is

therefore probably 8-nitro-3,4-dimethyl-6-methoxy-

carbostyril (XIH). 3-4-6-trimethylcarbostyril (XII).)
Mtrates similarly to form a mononitro derivative,

presumably 8-nitro-3,4,6-trimethylearbostyril (XIV)

Vhich recrystallises from glacial aceti?vas.orange—
N

| 2l o

X

X
Sl eH = CHy
" 3 He

€M
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No,
yellow plates(m.p.278°). N
NG, OH
N
OoH —
3T} Xiv
Al M; CHy ~—
feo chis
c

eH
These two compounds were readily reduced in boiling

acetic acid solution with zinc dust. The resultant
bases were separated by pouring into a large amount

of water and filtering off the precipitated amino-
compounds. These were almost insoluble in most
organic solvents, but dissolved readily in hot glacial
acetic acid and separated from acetic acid-water
mixtures as light brown-coloured plates, msp+3%3°.

Only 8-amino-3,4,6-trimethylcarbostyril, m.p.312°(XV))

was obtained analytically pure. Neither of these
two amino compounds when treated with nitrous acid
and(g—naphthol gave an azo-dye stuff, thus supporting
the view that the amino group is in position 8,and

80 confirming the formula assigned to the two nitro
compounds. In the case of 8-amino-3,4,6-trimethyl-

carbostyril, the triazole derivative (XVI)was prepared

by adding sodium nitrite to the base dissolved in
strong acetic acid. On neutralisation, the brown
Precipitate which separated was filtered off. This
dissolved inla large quantity of hot dilute acetic

acid from which the desired compound separated, on
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cooling, as an amorphous, brown-coloured precipitate
which gradually turned crystalline on standing.

The compound was slightly soluble in dilute caustic
goda, insoluble in dilute hydrochloric acid and did

not melt below 320°.

N
] \N
N
oH ' 0 e
7 L
@F CHy — HE eH
2] 3

The acetyl derlvative of 8-amino-3,4,6-trimethyl-
carbostyril €¥¥EFy obtained by boiling the base with
acetic anhydride separated, after pouring into water
a8 a light pink-coloured precipitate,m.p.262°.
Attempts made to chdense 8=-amino=3,4,6-trimethyl-
carbostyril With/?—diethylaminoethyl.chloride proved
unsuccessful. In the first instance, equimolecular
quantities of each base were heated together at 120°
for three hours and the resultant dark brown-coloured
mass extracted with moderately concentrated hydro-
chloric acid. The extracf, on dilution, deposited
& large quantity of unchanged amine, but no trace
of the desired compound could be isolated. This
CXperiment was repeated with the following modifica-
tions, (a) the temperature was kept at 150° instead
of 120° and (bj the two compounds were dissolved in

tetralene and refluxed (at 200°) in presence of '
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copper bronze. In both cases, 8-amino-3,4,6-tri-
methylcarbostyril was recovered unchanged. A com-
pound separating on neutralisation of the filtrate,
obtained after removal of the unchanged carbostyril,
was found on andlysis to consist of unchanged
8-amino-3,4,6~-trimethylcarbostyril. It is probable
therefore that an 8-amino group, present in carbost-
yril, is less reactive than in the corresponding
guinoline group.

In order to obtain a carbostyril derivative
with a basic side chain in the 8 position, an attempt
was next made by a method in which the side chain
was bullt up before closing the ring. For this pur=
pose, o-chloro-nitrobenzene was condensed with
ﬁ-diethylaminoethylethylamine. This reaction
does not proceed very readily and several experiments
had to be carried out before a method, giving a
good yield, was obtained. In the first place, the
condensation of o-bromonitrobenzene and[g—diethyl—
aminoethylethylamine was attempted in benzene
solution, in presence of anhydrous potassium carbon-
&te and a trace of copper bronze. Although
producing bromine ions, the amount of unconveérted

o-bromonitrobenzene showed that the reaction was
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very incomplete, even after prolonged boiling. To
remedy this, the condensation was attempted (a) in
toluene, (b) without a solvent and increasing yields
resulted. As the yield was still low, it was
decided to use the less expensive o-chloronitroben-
zene, in large excess, in place of the equimolecular
amounts of o-bromonitrobenzene employed above.
Using three molecdes of o-chloronitrobenzene to one
molecule of amine at 150° for one hour in presence
of copper bronze, a dark brown coloured product
resulted, which was extracted with moderately
concentrated'hydrochloric acid, the unchanged nitro
compound and any tar present being extracted with
ether. The solution was - then basified, the base
extracted with ether and distilled in vacuo when
enzene

nit ;
0-[F—diethylaminoethylethxlamin&FFXVII was obtained

85 a light brown-coloured 0il,b.p.180°~190° at 20 mm.

pressure. This compound did not readily form salts,
' but a crystalline picrate{m.p.85°-87°) was ultimately
obtained by adding aqueous picric acid to a solution

' of the hydrochloride in water and recrystallising

' the precipitated picrate several times from hot water.

|
eN-ch-cuN e b

|

XVIi

——
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The base was reduced by adding the cealculated amount
(3 mols) of stannous chloride to its solution in
concentrated hydrochloric acid, the reaction being
complete after heating for an hour on the water bath.
The solution was now saturated with hydrogen sulphide,
the precipitated sulphide filtered off, and the
filtrate basified. The o0il which separated was
extracted with ether and finally distilled in vacuo.
The temperature did not rémain steady but rose
gradually from 175° to 200° at 15 mm. pressure.

This would appear to indicate a mixture, a point
confirmed by the failure of the base to form a
crystalline salt. Attempts to produce a picrate

and an acetyl derivative gave, in both cases, a sticky

0il which did not crystaliise on standing.
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PRACTICAL _II

Acetoacet—p-anisidide.

One molecule of pranisidigﬁiﬁgg)heated with
four molecules (100 gm.) of ethylacetoacetate in an
oil=bath at 155° for four hours. The excess ethyl-
acetoacetate was distilled off in vacuo, care being
taken to keep the temperature below 120° and the '
residue poured out and left to crystallise overnight.
The sticky solid which separated was washed with
hot ligroin until the last traces gf ester had been
removed; the acetoacet-p-anisidide remaining recryst-
allised frcm.alcohol and water as colourless needles

Mepe.l11l3°, yield 7 gm.

Acetoacet-p-toluidide.

Pour molecules (100 gm,) of ethylacetoacetate
and one molecule (25 gm) of p-toluidine on similar
treatment yielded acetoacet-grtoluidiﬂe which
separated from alcohol-water mixture as colourless

neGdles m-p.-91°, '.Yield 6 gl
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6-Methoxy-4-methylcarbostyril.

Acetoacet-p-anisidide (7 gm) was dissolved in
96% H2S04 (15ce) and the resultent solution heated
on the water bath for one hour. After cooling,
the dark-coloured liguid was poured slowly, with
stirring, into water when a white solid separated
out. This was filtered off and separated from a
water-gkohol mixture aﬂ'colouriess needles m.p.267°—

268°, yield 4+5 gm.

4-6-Dimethylcarbostyril

Aeetoacet-p~toluidiskide (6 gm), similarly
treated with 96% H2S0g (1l3cc), yielded a white
precipitate on pouring into water which dissolved
in hot alcohol-water mixtures and separated, on

cooling, &as colourless needles me.p.251°, yield 4°8 gm.

$-Nitro-4-methyl-6-methoxycarbostyril.

A nitrating mixture of HNOs (2c.c. of d. Il)
and 96% HpSOq (4 c.c.) was added slowly, with stirring,
t0 a solution of 6-methoxy-4-methylcarbostyril (4 gm)
in 96% HeSOq (20 c.c.), codbled to 5°. After allowing
to stand at room temperature for several hours, the

liquid was poured on to ice when 3-nitro-4-methyl-

| G-methoxycarbostyril separated out as an orange-

‘Yellow precipitate. This, after filtering and
|

|
|
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washing with water and dilute sodium carbonate
solution, recrystallised from the minimum amount of
glacial acetic acid in the form of orange-coloured
needles M.p.280°, yield 2°'8 gm.. Found N=12°*3%,

Ci:LH:L 0042 I‘equireé N=12'O%.

3~Nitro-4,6-dimethylcarbostyril.

4-6-Dimethylcarbostyril (2 gm.) dissolved in
96% Hz30¢ (lOb.c.) was similarly hitrated by the
addition of a mixture of HNOsz (1 c.c. of d.1°41)
and 96% HzS0s (2 c.c.) to give a canary-yellow
coloured sodid which recrystallised from the minimum

amount of acetic acid as light yellow needles m.Dp.

284°, yield 1 gm..

(3-Methylacetoacet-p-anisidide

L

p-Anisidine (10 gm.) and ethylmethylaceto-
acetate (40 gm.) were heated together on the oil
bath at 155° for 4 hours. The excess ethylmethyl-
acetoacetate was distilled off in vacuo below 130°
and the dark reddish-brown coloured residue left to
Crystallise overnight. The resulting sticky mass
was well pressed in a Buchner funnel and the
Femaining liquid removed by recrystallisation from

& large volume of ligroin whenfS—methylacetoacet—
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-p—anisidide sepzarated as colourless needles which

were recrystallised from alcohol and water m.p.117°,
yield 5*5 gm.. Found N=6°5%, Cs2H; s0s requires
N=6"3%.

/‘3—iéetbylacetoacet—p—tolui dide

p-Toluidine (10 gn.) and ethylmethylacetoacetate
(40 gn.) on similar treatment yielded colourless
needles of ﬁ—metgzlacetoacet-p—tolﬂ.gi{w after

recrystallisation from slcohol and water m.p.85°,

yield 55 gme. Found F=7°0%, C;2H; 502 requires

Both these compounds are relatively insoluble
in ligroin, benzene and petrol ether, but are very

soluble in sleohol snd acetone.

(o8
1

lethoxy-3,4~dimethyl carbostyril.

The ring closure was effected by heating a
soluticn of fﬂ—methylaceto&cet«-g—anisi&ide (4 om.)

in 96/% H2S0s (10c.c.) on the water bath for one hour.

S-lle thoxy-3-4—dimethyl carbostyrilly which separated

on pourimg into water.reerystallised from alcohol
a8 colourless needles m.p.279°, yield 2¢5 gu.

Found N=5-9%, C:2H, 302N requires N=6°9%.

=
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3,4,6-Lrimethyl carbostyril.

(3-Methylacetoacet-prtoluidide (4 gn.) was in

similar manner converted into 3,4,6-trimethylcarbost-

yril. The latter reckystallised from alcohol in
colourless needles m.p.269°, yield 3+2 gm.
Found N=7°*4%, C12H;aON requires N=7°*5%.

Both these carbostyrils are insoluble in ben-
zene, ligroin and petrol ether, but are sparingly

soluble in alcohol.

8-Nitro-6-methoxy-3,4-dimethylcarbostyril

6-Methoxy-3,4-dimethylcarbostyril (2 gm.) was
dissolved in 96% HaSOs (10c.c.) and cooled to 0°C.
A nitrating mixture of HNOs (1 c.c. of d.1;41) and
96 per cent HpSO0s4 (2 c.c.) was added slowly, with
stirring, and the resultant solution allowed to
stand at room temperature for two hours. The dark
brown solution was then poured into water and the
yellowish-brown precipitate filtered off and re-
crystallised from glacial acetic acid as orange-
vellow plates m.p.299°, yield 15 gm. Found N=11 *4%,

Ci2Hy 204N reguires N=11°3%.

8-Nitro=3,4,6-trimethylcarbostyril.

3,4,6-Trimethylcarbostyril (6 gm.) was dissolved
in 96 per cent HoS50e¢ (30 c.c.) and nitrated similarly |

to the above by a nitrating mixture of HNOs (2'5 c.c. |



of d.1°41l) and 96 per cent HeSOs4 (5 c.Ce)e
The resultant solution yielded,on pouring b%to ice,

8-nitro-3,4,6-trimethylcarbostyril as an orange -

yellow precipitate which crystallised from a small
quantity of glacial acetic acid as orange-yellow
plates m.p.278°, yield 6 gm. Found N=11°9%,
Cy 2H; 20aN2 requires N=12°*0%.

The two nitrocarbostyrils mentioned above are
insoluble in alcohol,acetone, benzene, ligroin and
petrol ether, but are both very soluble in glacial

acetiec acid.

8=-Amino-3,4,6-trimethylcarbostyril

8-Nitro-3,4,6-trimethiylcarbostyril (5 gm.) was
dissolved in 90% acetic acid (50 c.c.) and heated
till boiling. Zinc dust (6 gm) was then added in
small portions and the mixture finally refluxed for
one hour. The resultant yellowish-brown solution
was filtered off and poured into a large volume of

water and the 8-amino-3,4,6-trimethykcarbostyril

which precipitated out was filtered off. The light-
brown coloured amorphous solid recrystallised from
an acetic acid-water mixture as light-brown plates

M.p.312°.  Found N=13°5%, C=70°8%, H=6'9%, C{gH; 40Nz
: |
Tequires N=13+9%, C=71'2%, H=6°9%. |

The base is insoluble in all the common organic
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solvents and in dilute mineral acids, but is soluble
in concentrated hydrochloric acid and very soluble
in glacial acetic acid.

When it was boiled up with an excess of acetic
anhydride for 10 minutes, a colourless solution

resulted from which 8-acetylamino-344+6-trimethyl-

carbostyril m.p.261° was precipitated,on pouring

into water, as a light pink coloured precipitate.
The base was treated with sodium nitrite in
acetic acid solution. After neutralisation with
sodium hydroxide, a brown solid, which separated
out, was filtered off and recrystallised from
dilute acetic acid. This was stigiEky insoluble
in dilute Naz(0s3, slightly soluble in dilute NaOH,
but insoluble in dilute HCl. It also proved to he
very infusible as its melting point was above 320°.

In addition, it failed to couple with/ﬁ—naphthol and

was probably the triazole derivative of 8-amino-3,4,6+

trimethylcarbostyril.

Attempts to pnrepare Seﬁ diethylaminoethylamino -
3,4,6—trimethylcarbostyril.

8-Amino-53,4,6-trimethylcarbostyril (2 gn.) was
i
neated with(3-diethylaminoethylchloride (1°5 gm.)
and a trace of copper bronze for three hours at

120° snd the resultant greyish-brown coloured mass
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extracted with hot, moderately concentrated hydro-
chloric acid. The dark-brown solution was diluted
with five to six times its volume of water when the
unchanged 8-amino-3,4,6-trimethylcarbostyril was
precipitated and filtered off. The filtrate on
neutralisation gave a small dark brown precipitate
which, after filtering and drying, melted at 305°

(mixed with 8-amino-3,4,6-trimethylcarbostyril,m.p.309°)

The above experiment was repeated at 15 0°, but
a similar result was obtained.

The experiment was carried out in presence of
tetralene (20 c.c.) which enabled the temperature of
the reaction to reach 200°. Although the heating
was continued for eight hours, the same result was

obtained as before.

0——ré—Diethylaminoethylethylamino}-nitrobenzene.
/3—Diethylaminoethylethylamine (6 gm.), o-chloro-
nitrobenzene (18 gm) and a trace of copper bronze
wpecheated at 160° for one hour. The resultant
mixture was extracted with moderately concentrated
hydrochloric acid and filtered, the filtrate being
freed from tar by two extractions with ether. The

dark-brown solution was then made alkaline and the
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oil which separated extracted with ether. The ether
extract was washed with water, dried over K2COz and
evaporated down on the water bath. The dark brown-
coloured oil remaining was distilled in vacuo, when
the fraction distilling at 180°-190° under 20 mn.
pressure was retained, yield 5 gm. This fraction

containing practically pure ofn?—diethylam;poethylethv

ylaminoq—nitrobenzene was a light yellow coloured

oil which was soluble in dilute mineral acids,
alcohol, ether, acetone, benzene and chloroform.

The monopicrate was formed by adding a saturated
agqueous solution of picric acid to a solution of the
base in dilute HC1. The precipitate obtained
recrystallised from hot water as short yellow prisms
MepsB85°-87°.  Found C=48'4%, H=5°'3%, CzaoHze09ols

requires C=48°'6%, H=5°3%.

Attempt to reduce o—(B—diethquminoethylethylaminoiﬁ
N nitrobenzene. -

g—ﬂé—Diethylaminoethyiethylamino]—nitrobenzene
(1325 gm) was dissolved in concentrated HCl (65c.c.)
and stannous chloride (29gm.) added. A slight
cloudiness appeared at first, but this rapidly

disappeared on heating on the water bath.
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ATter heating for one hour, the solution was diluted
to 600 c.c. and hydrogen sulphide passed through.

il =11 the tin hed been precipitated as sulphide,
The latter was filtered off and discarded. The
filtrate and washings were then made alksline with
censtic soda and the oil separating extracted with
atler. The ether extract was dried over anhydrous
x,,mrmmm amd ewveporated dowm to dryness. The brown~
colonred oil remsining was distilled in vacuo, when
the fraction distilling at 180°~-200° under 30 imie
pregsure was retained.

The picrate which was formed by the addition
aof zlecholic picric acid to the base im aleshol
mowed to be difficult to erystellise and, in every
cane, only @ sticky ol renained.




I16.

DERIVATIVES OF m-CRESOL

It has already been showvn in Section I that
6-methoxy-8-methylquinoline is brominated by the
method of Muller and Lang (loc.cit.) and that the
monobromo derivative which is formed does not have
- the bromine atom in the W-position, but that instead
it has entered the nucleus. The following experi-
ments show that, in all probability,it enters position
5, so that the compound,m.p.116°-117% is 6-methoxy-
5=bromo-8-methylquinoline.

When 6-nitro-m-cresol (cf. Section I) was heated
with bromine in chloroform solution at 35°-50° for
three hours, a mixture of isomeric monobromo-6-nitro-
m—-cresols was obtained. As these proved impossible
to separate by recrystallisation from benzene or
ligroin, the mixture was dissolved in hot 10 per cent
caustic soda. On cooling,a yellow precipitate
of the sodium salts was obtained, but the cresol,
regenerated from this by treatment with acid, though
melting more sharply than the original product, was

obviously still a mixture. Accordingly, the above
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procedure was repeated several times and ultimately
a crystalline p?oduct was obtained, which, after
recrystallisation from benzene, melted sharply at
95°-97° (4A). The combined mother-liguors produced
on acidification a compound which was treated with
12 per cent caustic soda in the same manner as above.
The resulting insoluble sodium salt was converted
into a bromo-6-nitro-m-cresol which melted at 85°-
110%. This was recrystallised from a fairly large
amount of benzene, when the first batch of crystals,
Mep.141°-144° separating was retained and after
further recrystallisation meltedat 145-146° (B).

The compounds A and B are probably 2-bromo-6-nitro-m-

cresol (I) and 4-bromo-6-nitro-m-cresol (II) as it is

very unlikely that the bromine ato% would enter

CHy
0N B o
A i

oH 0

Br X
position 5, but it is not immediately certain which
isomer is (A) and which is (B).

In order to determine the position of the bromine

atom in the compounds A and B, an attempt was made
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to convert them into the corresponding dibromo-6-nitro-
toluenes which could be identified (cf. Cohen and Dutt
J.C.5.1914, 105, 502; 3,4~dibromo-6-nitrotoluene).

The bromonitrocresols were heated up with phosphorous
pentabromide in chloroform, but,after refluxing for

an hour, the only product obtained was unchanged
bromo-6-nitro-m-cresol. When phosphorous penta-
bromide and the latter were heated alone on the water
bath only a tar resulted.

in view of the failure of this method of estab-
lishing the. identity of the compounds A and B, an
alternﬁtive procedure was adopted, namely, methylation
of the hydroxyl group, reduction of the nitro group
and replacement of the amino group by bromine. The
resultant dibromo-m-tolyl methyl ether was then
synthesised by an alternative method, the identity
of the two compounds leaving no doubt as to their
orientation.

The two compounds (A and B) were therefore
methylated by a modification of the method of ﬁapworth
and Haworth (cf. Section I). The bromo-6-nitro-
m-cresol was refluxed in benzene solution with
dimethyl%ulphate in presence of anhydrous potassium

|I Ll
carbonate for eighteen hours. After filtering and
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distilling off the benzene, an oil remained which
was treated with dilute caustic soda to remove any
unmethylated cresol. It then slowly solidified and
the pesulting colourless solid recrystallised from
petrol ether,that derived from (A) in the form of
rectangular plates,m.p.63°-65°% and that derived from
(B) as needles,m.p.110°-111° respectively.

The reduction of the compounds,m.p.63°-65% and
110°-111° was carried out by West's method (loc.cit.).
The solution! obtained after filtering off the ferric
hydroxide was evaporated to small volume and dilute
hydrochloric acid added; any unchanged nitro-compound
or tar present was then extracted with ether. The
amino compound was separated by making alkaline and
extracting with ether. After drying and evaporating
the ether extract, a brown sticky oil remained which
gquickly solidified. On recrystallisation from |
petrol ether, purple (m.p.52°-54°) and brown (m.s.79°-
80°) needles were obtained from the nitro compounds,
Mm.p.63°-68° (from A), and m.p.110°-111° (from B)
respectively. The compound,m.p.52°-54°% was obtained
in very good yield along with very little tar. The
compound,m.p.79°-80°, on the other hand, was obtained
in relatively poor yield along with appreciable amounts

of tar and a little unchanged nitro compound.
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The compound,m.p.52°-54° formed an acetyl derivative
when heated with acetic anhydride at 100°. This
recrystallised from hot water in the form of pink
needles,ms.p.150°=154°.

The base,m.p.52°-545 was converted into the
corresponding dibromo derivative by means of a Sand-
meyer Reaction in the usual way. After treatment
of the diazo solution with cuprous bromide, a dark-
coloured puffy mass resulted which, on treatment
with water, yielded a dark brown oil which was
extracted with ether and finally steam distilled.
The distillate tended to be oily but, on standing
overnight, it partly solidified to a white crystalline
solid. This crystallised from petrol ether in the
form of rectangular plates,m.p.73°-74°.

This dibromo-m-tolylmethylether was then synthes-+
ised by a second method. 4~1itro-6~bromo-m-cresol
(III) had zlready been prepared (cf. Gibbs and Robert-
son J.C.S.1914, 105, 1890). In the present work,
bromination of 4-nitro-m-cresol was carried out
under gimilar conditions to thoge described above
with the exception that chloroform was used instead of
acetic acid. The residue obtained after distilling |
off the enloroform was in this case homogeneous |
and, after one recrystallisatipn, 6-bromo=4=nitro=

i essrist i Aptre ATt e v formr ot iyttt yeTTow
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m—-cresol was obtained in the form of light yellow
rectangular plates,m.p.124°-126°. It is of interest
to mote That the sodium and potassium salts of this
campound are a bright orange-red colour and are
relstively insoluble in water. The corresponding
szlis of 6-nitro-m-crescl, ifs two bromo derivatives
znd 4-nitro-m—cresdl are yellow znd soluble in water.
The methylation was carried cut in = similsyr
nzmner to that already described for the two bromo=
-nitro-m-crescls. In this case, & solid was
cbtained afier evaporatlicn of the benzene. Sinece
the sodiun salt of S-broso-4~nitro-g~-cresol is X
ingoluble in waler, the light red solid cbtained by
srinding the reaction product with dilute slksli was
extrected with het Ligroin from wihich S=pProfio=4=
e (IV) seperated in the form
af Iight pink mesdles,msp.115%~115%,

The reduction was carried out by West's Method

(Locecit.) @ud the reaction preduct worked up iA
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petrol ether in fern-shaped masses of needle-like
rods,mep.71l°-73°, In this reduction very little
tar was produced and the yields amounted to 80-20
per cent of the theoretical. The acetyl derivative
prepared by heating the base at 100° with acetic
anhydride, recrystallised in the form of colourless
needles,m.p.130°-133% from hot water.
6-Bromo-3-methoxy-p-toluidine was subjected to
the Sandmeyer Reaction in similar manner to the base,
mes 52°=54°. In this case, a reddish-brown cuprous
diazo salt separated which had to be decomposed by
heating on the watgﬁt?or a few minutes. The
product was purified by steam distillation, the oil
in this case crystallising rathee more rapidly and
completely than in the previously described experiment.
The product, on recrystallisation, melted,as before.,
at 73°-74° and mixtures of the two gave no depression
of the melting point and, in all other respects,
were identical. Since the only dibromo product

obtainable from 6=bromo-3-methoxy—-p-toluidine by

the Sandmeyer Reaction is 3-methoxy-4,6-dibromo-
toluene (cf. Lapworth and Haworth J.C.S5.1923, 123,
2095) (VI), the compound,m.p.73°-74% must have this
constitution. It therefore follows that the con-

stitution of the base,m.p.52°-54% is 4-bromo-5-



123.

methoxy-o-toluidine (VII). The constitution of the

compound,m.p.79°—80°,is probably 6-bromo-5-methoxy—o-

toluidine (VIII), the compounds A and B, 4-bromo-6-

nitro-m-cresol (IX) and 2-bromo-6-nitro-m-cresol (X)

respectively and the compounds,m.p.63°-65% and,m.pe

110°-1119 4-bromo-6-nitro-3-methoxytoluene (XI) and

2-bromo-6-nitro-3-methoxytoluene (XII) respectively.
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4-Bromo-5-methoxy-o-toluidine was submitted to
the Skraup Synthesis in the usual way. The dark
brown reaction product obtained after four hours'
heating with ferrous sulphate, glycerine, arsinic
acid, and sulphuric acid was dissolved in water,
made alkaline and filtered. The resulting mixture
was freed from ferric hydroxide by extraction with
alcohol. The base,recovered from the alcohol ,was
freed from any inorganic material by extraction with
ether. The product obtained was impure and melted
indefinitely about 100° after several recrystallisat-
ionse. After several unsuccessful attempts to purify
the product by recrystallisation from various solvents,
it was found that the mixture could be separated into two
hydrobromides. The base was dissolved in acetone and
alcoholie hydrobromic acid added when a small guantity
of an insoluble hydrobromide was obtained and filtered
offs The filtrate on evaporation yielded a light
yellow crystalline salt which readily dissolved.in
water and yielded a base,m.p.108°-110% on making alkal-
ine. The above treatment was repeated when a further
small guantity of insoluble hydrobromide was obtained.
The base,regenerated from its salt, now melted at

112° and,after recrystallisation from petrol ether,
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melted at 116°. This base constituted the main
product of the reaction. A mixed melting point
determination with the compound, m.p.116°-117°,
obtained by bromination of 6-methoxy-8-methylguinoline,
showed them to be identical. The insoluble hydro-
bromide, which constituted only a small fraction of
the total yield of crude product was insoluble in
water, but was, however, readily converted into a
base by boiling with dilute alkali when a colourless
compound melting about 120° was obtained. This,
after several recrystallisations from petrol ether,
finally melted sharply at 134°-135°. Analysis
proved that this compound was 8lso a monobromo
derivative of 6-methoxy-8-methylquinoline.

The unexpected occurrence of the second mono-
bromo-6-methoxy-8-methylguinoline is difficult to
explain. It does not seem possible that the Skraup
Reaction,applied to 4-bromo-5-methoxy-o-toluidine,
could yield any product of this empirical constitution

other than 5-bromo-6-methoxy-8-methylauinoline (XIII).

The possibility must therefore be considered that
the 4-bromo-5-methoxy-o-toluidine employed was con-
taminated with a small quantity of an isomer.

Although the compounds 4-bromo-6-nitro-m-cresol, m.p.
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95°-97°, 4-bromo-6-nitro-3-methoxytoluene, m.p.63°-
65°, and 4-bromo-5-methoxy-o-toluidine, m.p.52°-54°,
gave no indication of being other than pure substances,
it was realised that they showed a certain lack of
sharpness in their melting points. This was
particularly marked in the case of the acetyl deriv-
ative of 4-bromo-s5-methoxy-o-toluidine. Various
attempts to effect further purification of these
compounds have, however, been without success.
Nevertheless, it seems that this explanation is most
probably the true one and that the quinoline compouﬁd,

MePel34°=135°, is 7-bromo-6-methoxy-8-methylguinoline

(XIV) formed from a small admixture of
CHy CHy
N N
B+

|
|

b
-
X
<

Heo HE o

6-bromo-5-methoxy-o-toluidine in the 4-bromo-5-

methoxy-o-toluidine employed. It is realised that
this conclusion introduces a small element of doubt
into the conclusiénSarrived at above regarding the
orientation. of these bfomo derivatives, as it is

always possible that the dibromo—m—tolyﬂmethyl.ether,I
isolated in the Sandmeyer Reaction, applied to the

4=-bromo-5-methoxy-o-toluidine, may have originated
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4=bremo—-b-methexyF-o—~totnidine;y moy-have-eriginated
from the impurity present. Consideration of the
yields obtained, however, seems to render this
possibility extremely unlikely. It is hoped that
further work will result in excluding it completely,
but,at present,if is necessary to note that the
orientations of the compounds established in this
section, though extremely probable, must be regarded
as provisional.

»
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PRACTICAL IITI

4-Bromo—-6-nitro-mn-cresol and 2-bromo-6-nitro-m-cresol.

6-INitro-m-cresol (40 gm) was dissolved in
chlproform (140 c.c.) at 35° and bromine (13-6f'§ﬁ)
chloroform (14 c.c.) added. The mixture was heated
at 40° for three hours when hydrogen bromide was
steadily evolved. After standing overnight, the
chloroform was distilled off, leaving a light
vellow crystalline residue. This was dissoclved by
heating with caustic soda (200 c.c. of 10%). After
cooling, a yellow crystalline salt separated which
was filtered off and recrystallised several times
from 10% caustic soda. The salt was then decomposed

by dilute acid and the crude 4-bromo-6-nitro-m—-cresol

obtained recrystallised several times from benzene.
This compound was finally obtained as colourless
needles m.p.95°-97°, yield 24 gm. Found C=36"°4%,
H=2+7%, C7HgO3NBr requires C=36°'2%, H=2'6%.

The combined filtrates from the sodium salt
were made acid =nd the cresol which separated was

heated with stronger caustic soda solution (12%) »
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The sodium salt which crystallised out on cooling

was filtered off, decomposed by acid and dissolved in
hot benzene. After concentrating and cooling,the
first batch of crystalsuwhich separated was filtered
off and light brown needles, m.p.145°—146% of

2-bromo-6-nitro-m-cresol were obtained pure after one

redrystallisation from benzene, yield 3 gm.

| Found C=36+3%, H=2'6%, CsHsNBr reqguires C=36*2%,

H=2°6%. '
Both 2-bromo- and 4-bromo-6-nitro-m-cresols are

sparingly soluble in hot ligroin, moderately soluble

in hot benzene and very soluble in cold scetone,

ether, chloroform, alcohol, dilute caustic soda and

dilute caustic potash.

6=Bromo—-4-nitro-m—cresol was prepared from 4-nitro-

m-cresol in exactly similar manner as described above
for 2-bromo-and 4-bromo-6-nitro-m-cresols. The
crystalline mass obtained after distilling off the

chloroform proved in this case to be homogeneous

and on recrystallisation from benzene, light yellow
rectangular plates, m.p.124°-126°, of 6-bromo-4-
nitro-m-cresol were obtained.

This compound differs from the two preceding in
that it forms red insoluble sodium and potassium |

|.
salts with dilute caustic soda and dilute caustic j
potash respectively. |
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4-Bromo—-6-ni tro-é-methoxytoluene

4-Bromo-6-nitro-m-cresol (18+4 gm), benzene
(120 cec.) and dimethylsulphate (12 c.c.) were
refluxed in presence of anhydrous KgCOs (124 gm) for
eighteen hours. The KzC0z and XKs504 were separated
by filtering the hot liquid, the benzene removed by
distillation and the residue treated with dilute
caustic soda when the insoluble oil gradually
solidified. The product was filtered, washed with
water, dried in vacuo and recrystallised from petrol

ether as colourless rectangular plates, m.p.63°-65°,

yield 70%. Found Br=32°'6%, CgHsOsNBr requirés Br=32°*6%.

2=-Bromo—-6-nitro-3-methoxytoluene

2-Bromo-6-nitro-m-cresol (3gm), benzene (20c.c.),
dimethylsulphate (2 c.c.) and anhydrous KzCOz (2 gm)

were similarly treated. 2-Bromo-6-nitro-3-mecthoxy-

toluene recrystallised from petrol ether in the Tform
of colaur-less needles, m.p.110°-111°, yield 2 gm.

Found Br=31°+6% and 31°+4%, CeHsOslBr requires Br=32*6%.

6-Bromo=-4-nitro-3-methoxytoluene

6-Bromo-4-nitro-m-cresol was prepared in similar
manner with the exception that it was necessary to
extract the 6-bbomo-4-nitro-3-methoxytoluene with
hot ligroin after treatment with dilute caustip soda.
After concentration the compound separated as light

pink needles, m.p.113°-115°, yield 90 per cent.

L e R
[
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Found C=38'8%, H=3°'3%, CsHsOgliBr requires C=39°:0%j
H=3*4%.

These three isomers are alike in their general
properties; that is, they are all very soluble in
acetone and chloroform, soluble in ether, benzene and
alcohol.  6-Bromo-4-nitro-3-methoxytoluene, however,
is only slightly soluble in hot ligroin and petrol
ether, whilst the other two are moderately scluble

in these reagents.

4-Bromo-5-methoxy-o-toluidine

4—Bromo—6—nitro—B—methoxytoluene (5 gm) was
dissolved in methylated spirits (26 c.c.) containing
conc. HCL (2 c.c.). Iron filings (3°5 gm) were
added in four batches at five minute intervsls to
the boiling solution and the whole kept boiling
vigorously for a further two hours. The hot
solution was neutralised with hot alcoholic eaustic
potash, filtered and washed well with hot alcohol.
The alcohol was removed by distillation and the oily
residue treated with dilute acid and extracted with
ether. The acid extract was made glkaline and
again extracted with ether. The ether extract was
dried over anhydrous K2C0s and evaporated to dryness
when a brown oil, which solidified on standing, was

obtained. This recrystallised from petrol ether as

: j_gdﬁi-lﬂi.-ﬂhgéﬁﬁﬂaiﬂﬁizugiiﬁﬂz;;;:EE;,_
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purple needles, m.p.52°=-54°, yield 80% - 90% of the
theoretical. Found Br=37+3%, CgHy oONBr requires Br=
37°0%.

This base yielded a hydrochloride sparingly
soluble in dilute HCL.

The acetyl deriY?tive which was prepared by
heating the base with excess acetic anhydride on hhe
water bath, separated on pouring into water as a light
pink precipitate, which recrystallised from hot water
as pink needles m.p.150°=-154°., Found C=46"°5%,

H=40 7%, Cy1 0Hy 20211Br e quires =46 5%, H=4"* 6}’5.

6-Bromo-5-methoxy—o-toluidine

2-Bromo-6-nitro-3-methoxytoluene (2 gm) was
similarly treated in methylated spirit (10 c.c.) and
conc. HCl (1 c.c.) with iron filings (14 gm).
In this case, a large amount of the crude product
remained insoluble in dilute HCl and was extracted
with ether. The oil obtained from the second either
extraction solidified quickly and dissolved readily
in hot petrol ether, depositing light brown needles,
m.p.79°-80°, on cooling, yield very small.

Found Br=36°9%, CgHj oONBr requires Br=37'0%.

6—-Bromo-3-methoxy-p—toluidine

6-Bromo-4-nitro-3-methoxytoluene (5 gm) was
treated similarly to the above with methylated spirit

(25 c.c.), conc. HCL (2 c.c.) and iron filings(3°5 gm):
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The crude product was practically entirely soluble

in dilute HCl and a brown oil which quiclkly solidified
was finally obtained. This dissolved readily in !
hot petrol ether and separated, on cooling, as fern-
ghaped masses of needle-like rods m.p.71°-73°.

Found Br=37°*3%, CsgHi oONBr requires Br=37-:0%.

The acetyl derivative which was prepafed by
heating the base with excess acetic anhydride on the
water bath, separated as a white precipitate on
pouring into water. This recrystallised from hot
water as colourless nesdles, m.p.130°-133°. . '
Found C=46"°2%, H=4°*7%, C10Hy 209 NBr requires C=46-°5%,
H=4* 6%. |

The three bases described above are all very
soluble i#éther, alcohol, acetone, chloroform and

benzene, soluble in petrol ether and moderately

soluble in dilute mineral acids.

ﬁ—Meth@x.ﬁ

;SAdibromotoluene
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|
|
added slowly with stirring to & solution of cuprous |
bromide (3-4 c.c.) obtained in the following way:

Cupric sulphate (18 gm) in water (60 c.c.) and ‘
potassium bromide (9 gm) in water (20 c.c.) were mixed

and reduced by sulphur dioxide. The white precipit—

| ate obtained was filtered, washed with water and dis—
. solved in hydrobromic acid (30 c.c.) of S.G.1°49). ‘
| The nitrogen was immediately evolved and a reddish- f
brown precipitate formed which was decomposed by ‘
heating on the steam bath with further evolution of
nitrogen. The liguid was now steam-distilled when
an oil came over which partially crystallised to a

colourless solid. This was filtered off, dried on
a porous tile and recrystallised from petrol ether

as colourless rectangular plates m.p.75°-74°,

Found Br=57'3%, CeHgOBrp requires Br=>57"*5%.

(b)  From 4-Bromo-5-methoxy-o-toluiline.

4~-Bromo-5-me thoxy-o-toluidine (2 gm) was sub-
mitted to the Sandmeyer Reaction in exactly similar
manner to.that described above, but in this case no
reddish-brown precipitate was obtained. The product
on steam distillation, crystallised less completely
than in the previous experiment.  The colourless

crystals obtained separated from petrol ether as il
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depression in the melting point and, in all other

respects, the two products were identical.

S-Bromo—G-methOKy—S—methglquinoline and 7-bromo-6-

methoxy-8-methvlouinoline.

Ferrous sulphate (*4 gm), glycerol (8+4 gnm),
4-bromo-5-me thoxy-o-toluidine (6 gm), arsinic acid
(4 gm) and sulphuric acid (8 gm. of 96%) were thorough-
ly mixed and gently refluxed for four hours. The
resultant dark brown sticky liguid was poured into
water (500 c.c.) and allowed to stand overnight.

Any tar which had separated was filtered off and the
filtrate made strongly alkaline and sgain filtered.
The residue was extracted three times with boiling
alcohol and the extract evaporated to dryness.

A small quantity of water was added and the whole
extracted with ether. The ether extract was washed
with water, dried over anhydrous K:COs and evaporated
to dryness. The red-coloured residue which guickly
solidified was dissolved in acetone and an equal
quantity of alcoholic hydrobromic acid added.

A small quantity of a white precipitate was filtered
off and the filtrate evaporated to dryness. The
light yellow salt remaining was converted into the
base and again treated in similar fashion employing
smaller quantities of the reagents, when a further

small quantity of a white insoluble salt was obtained.
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The filtrate on evaporation yielded a pale yellow

crystalline hydrobromide from which 5-bromo-6-methoxy-

8-methylguinoline was obtained on treatment with alkali.
T he base recrystallised from petrol ether as colour-
less rectangular plates,m.p.l116% and was found to be
identical to the product obtained in section I of the
present work. (I7. B.A hydrobromide obtained in the
‘manner indiciated above melted at 230° and was
identical in every respect to the corresponding
hydrobromide described in section I ).

The insoluble hydrobromide obtained above proved
to be insoluble in water, but,after boiling with
dilute caustic soda, cooling and filtering, a small

quantity of what is probably 7-bromo-6-methoxy-8-—

methylouinoline was obtained. This after several

recrystallisations from petrol ether was obtained as
colourless rectangular prisms, m.p.134°-135°.
Found C=52°6%, HK=4°2%, N=5°+4%, Br=31°*6%, CiiH; cONBr
requires C0=52°4%, H=4°0%, N=5°4% and Br 31 * 7%
7-Bromo-6-methoxy—-8-methylguinoline is soluble
' in alcohol, acetone, chloroform, ether and dilute
:H2SOQ, moderately soluble in petrol ether, but is

|
| insoluble in dilute HEL and HBr.
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SUMMARY
I Various attempts to synthesise derivatives of
6- and 8-methylguinoline are described. The synthes-+

is of di-{éuinolyl-a—methylﬂ—l,4—piperazine, '
di—[quinolyl—a—methﬁq-fmdnoethyldiethylamine, di-

[ﬁuinoly1-8~methyli-aminoethylpiperidine, S—OS—diethyle

Iaminoethylaminomethyi}équinoline and 8¥Lk—piperidino—f
ethylmethylaminomethylﬂ—quinoline, S5=bromo—-6-methoxy-
8-methylguinoline, 3-bromo-6-nitro-8-methylquinoline
and the syntheses of a number of related compounds

are described.

TLEL . The synthesis of a number of carhostyril
derivatives of which 8-amino-3,4,6~trimethylcarbostyril

is the most important, is described.

IV. The synthesis of 5-bromo-6-methoxy-8-methyl-
quinoline from m-cresol, in addition to the bromin-
ation of m-cresol, the methylation, reduction and

ultimate orientation of the two isomers formed, is

described.




