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Very little is lmown about the meridine ring
system. Such compounds as soriflavine, brucine and strych-
nine ere generally believed to contain the acridine ring sys-
tem. These compounds are all very important drugse Acriflne
vine has been used in the treatment of disemses which are due,
in whele or in part, to tropenagoma. Strychnine and brucine
which have many ‘an( varied uses need not be deseribed here
but they are natural plant products. For this reason, meri-
dine derivatives are interesting.

Other derivatives of the aeridine type should be
of some interests MNethylacridine lends itself to reactions
readily. Its condensation with formaldehyde will be dise
cussed in the following pagess
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The literature coneerning the prm- derived
from the condensation of methylecridine with other sube
stances is very incomplete.

A Parei Kaschitz; has obteined menitre benzalenms
nethylacridine by heating together meta nitre benzaldehyde
and ms-mothylaeridine , with szine chleride, hydrochleric
and acetic acids In this case water was removed and a
condensation product with a double bond was obtained. Te
this substance he assigned the folleowing formula:

Clig+CoCH.040HoCH

CHoCHE «Naw(HeCH3CH.C gl NOp
Then he melted thase substances together with ginc chloride
he obtained para-nitre bengal ms methylacridine. To this
he gave the following formula:

?H:CH.CGH‘ROE
CH.CH.C.C‘!.OQO}{- CH
ClieCHeColl.CuCHLCH
Konrad Friedlauder has obtained acridyle phenyl

othonal CygHgh.CHoCH.CH(OH).CgHy  or

(¢} ”2—' CHOH. ("”f
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by heating benzaldehyde and methylaecridine together in
~ & senled tube in a water bath for twenty four hours.
This produet was of the aldoel type. Ie has also prepered
menitre~ginnamenyle-acridine by heating msemethyl scridine
and menitro benzaldehyde in sealed tubes for twenbty-lour
hours. This product has a double bond, water having been
elininoted in the condensation process.

xoenign has prepared condensation products of
nethylacridine and formaldehyde. Two different products
were iselateds The first substance lsolated was' methyle
acridine de ethonal and the other 1T Methylasridine ethone
al. To these compounds he assipgned the following formulas
as shown by these reasctions:
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The first of these compounds was obbeined in crystalline
form but the latter was not so obtained.

Knon.{g‘ also condensed ethylmethylacridine with
formnldehyde by heating them together.

e/'/’—C”.’ A"_CI‘,DA‘
: C—eHs

FOHC —>



It is generally lmown that the methyl groups of picoline

and quinoline are very reactive. The methyl group of methyle
acridine is likewise very reactives The reaction may talke
place in two different mamners. (I) The first possible reace
tions will give a condensation product of the aldel type.
(II) The second reaction will give, by the elimimation of
water, unsaturated bases which are oxygen free. The second

reaction tales place in the presence of zinc chloricde.

—_—
eHy + ONC. CHs O,I/zcﬂamm
CHs+OHC . CHy O_e,,:a/. CHy +HaC

Koanigs as previously stated, has condensed methyle
acridine with formaldehyde and obtained two different products.
Three possible reasctions may give three different compounds

as illustrated by the following equations:

r
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The conditions chosen, as later described,
were such that the product should be the mono=derivae
tive (1)« This substance is nocessary as a starting
meterial in the preparation of ether compounds, amine
compounds especially, of acridines

The follewing equations show the reactions
whish we expect to take places The first two products

have been obtained in good crystalline form,

L

CHy e C O

- CH20 —>
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Some obstacles were encountered at various stages
of thés work. In the preparation of the condensation proe
ducts it was found that the time of heating must be ine
creased from two to six hours to give a good yielde Under
these conditiona the yield wns uniform and since the teme
perature was not changed the increase must have been due
to the length of time of heatinge Various solvents were
tried in the purification of the condensation product bub

two only were selected. These were alecohol and benzene.



It wags found that, while benzene gave pgood crystals of
the condensation product it could not be used beeause
each molecule of condensation product had combined with
one molecule of benzene to form the ervstalline products
This was proven by the high carbon and hydrogen contemt
of the substance erystallized frem bengzene than that ob-
tained from aleocheols

The preparation of the ehloride of the conden=
sation product had to be carried out in the absence of
water. In the presence of wvabter the chloride was hydro-
lized forming the free base end hydrochloric seid.

Various salts of the condensation product were
propared for analyticel purposes. The hydrochleride,
pierate and benzoyl derivatives were prepered. These
were all used in combustions to determine the compesition
of the bases The bensoyl derivative by ylelding a certain
composition on combustion proved the presence, in the cone
densation preduct, of the hydroxal groupes



PREPARATION OF LETHYLACRIDINE. .
Diphenylanines

Diphenyl amine is necessary for the preparation
of methylacridine, A method, wns selected which would
give a good yield and at the same time would be precti-
cal when large amounts of starting materials were used.

100 grams of aniline and 114 grams of eniline
hydrochloride were nixed in a thick walled flask and
heated in an autoclave at 240° ¢ for twenby~four hours.
At the end of this time the contents of the flask were
poured out into a large conteiner. The flask was rinsed
out with dilube hydrochloric acid and the washing added
to the major portion. The whole was then acidified with
hydrochloric acid and treated with about two liters of
boiling water to hydreolize the hydrochloride to methyle
seridine and hydrechloric acide On cooling and standing,
the diphenylamine separateds It was then filtered, washed
and driede It was later digtilled from a retort by direct
heats At 276% the diphenylamine melts to an oily ligquid
and at a slightly higher temperature distilleds It wms

recovered in a woighed flask. The yield was 50%.

| A e nHy b4,
+ o O O - wH el
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Methyl aeridines
e

2 1

For each 50 grams of diphenylamine 30 ce of
glacial agetic acid and 856 grems of zinec chloride were-
added e the flesk in which the diphenylamine wms re-
ceived. The mixbure was then heated on an oil bath at
220° ¢ for 14 hours. The melt was then dissolved in
76% sulphuric ecid poured into water. This removes
most of the zinc salts. After filtering the residue
was repeatedly extracted with dilute (5%) hot hydroe
chloric ancids The filtrates were united and allowed
to cool and then filtereds On neutrelized with ammonimm
hydroxide the methylacridine precipitates as a yellow
floculent body. This was then filtered, washed with
water and dried by suctione The methyl aeridine was
then purified by dissolving it in methyl alcohole=10
grams methylacridine te 50 eec of cHaDH and gradually
adding another solution of tartariec acid in methyl ale
eohol (10 grams of tartaric aecid in 100 cc of metlyl al=
cohol)e lHethyl acridine~tartrate separated. After
standing several hours the mixture was filtered and the
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residue washed with water. The well washed residue

was then transferred to a large flask and covered with
water. A clear nlu'ttm of sodium carbonate was then
added until allmlinity was ebtained whereupon the methyle
ecridine again precipitated. It was then washed with water
filtered and dried. Yield 76%e
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PREPARATION OF METHYLACRIDINE ETIANIOL.
CHy CHy 0H

1 granm of methyl scridine and an equa-molecus
lar weight of formeldehyde=-20% solution were dissolved
in alcohol and heated on a water bath for siz hourse A
browmish yellow substance separated. This was filtered
end dissolved in dilute ethyl alcohols On standing yel=
low erystalline substance precipitatede It dissolves
with difficulty in dilute alecohel but is readily soluble
in ebsolute alecohols Melting point 154-155° C,
Analysise

Substance used 1708 grams. Obtained COp 6346 ge Hyy _oogs

Caloulated from t-he imperical formula C3sizNO

C = 8O« H = 5.885
Found C @ 81.067 H » 6.13%
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PREPARATION OF THE PICHATE OF THE

CONDENUATION PRODUCT .
?/fv CH, 0N .4#9'4”,'0I

* .‘//M’D# 4

" 7y 4 Wy (724

Te a selutien of the cendensation preduct in
alechel a _uluti.oa of picric acid in sloohel wans added
as long as precipitation eceurred. The yellew erystale
line precipitate was separated by filterings This was
recrystallized from dilute ethyl alceheles This substance
was soluble with difficulty in dilute alecehel, ether,

and watore Molting Point 178° C.

Analysis.
Su-stance +1060 grams COp R163 g« Hy0 0401 ge
Calculated from the empérical formule CylHygigOg
C = 56482% He 3458%

Found C = 56.15% H e 4e2%

4



PREPARATION OF METHYLACRIDINE ETTANCL

HYDROCHLORIDE.
CHy CHeOH

wel

A small amount of the condensation product
was dissolved in alcohel and o few drops of cencen=
trated hydrochleric ncid addeds It was then beiled
until selutien teok pluces On eeoling and sbanding
the hydrechleride of methylacridine ethandcl precipie
tated, It wms filtered and disselved in absolute al-
cohol. On sbanding leng yellow needles separated. It
begins to darken at 240° and at 260° C it blackens.

Analysis.
Substance «1774 g. AgCl 0999
«2128 ge AgCl ,1199

Caloulated from the emperical fermula
Cy5H)gNOHCL

Cl = 13.66%
Found C1 = 13.930

Cl » 13.94%



«15m

PREPARATION OF METHYL\CRIDINE ETHANOL

CHLORIDE.
‘G lf> ""Iy b‘-

Four grams of the cendensation product were treated
with 4} grams of phosphorum pentachleride. The mixture
was stirred ceonstantly during the addition ef the phes-
phorus pentachleride. No reaction took place. 10 ce
of chlereform were then addeds The reaction began at
ence with evelution of much heat. The mixbure was heated
on & water bath with water condenser. The condenser wms
then removed and the heating continued until the chloreform
wes all expelleds It was next heated under reduced prese-
sure to remove phospherus oxychleride and phosphorus pene
tachloride. It was then dissolved in petroleumeether and
a small amount of abseolute nleohel. Crystals separated
after long standinge This compound melts with decempo=
sition at 114° Ce The Biclstdintest was pesitive.

A picrate of this compound was prepared and its
melting peint determined =s 140° Cs It decomposes at 160°
Ce Dielstein test pesitive. Difficulty seluble. in alce=~

hel but easily seluble in water.
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A hydrochloride of the chloeride wms next pre-
pared by treating the chloride with a small anount of
hydrochleric acides This salt crystallized fromthe mother
liquor in yellow needless It is difficultly soluble in
absolute aleohol and ether but readilv selu™l- v water.
It darkens at 200° ¢ and then melts at 240° C.
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PREPARATION OF TIIE BENZOYL DERIVAIIVE OF
METHYL ACRIDINE BITEANOL.

CiyCfy 0-0C Chg~

1 grom of methyl acridine ethanol was treated
with benzoylchloride with constant shaking in allmline
solutions It was then heated for 1 hour on a water bath
to deconpose any remaining bénzeyl chlorideoe It was
then filtered and th; residue dissolved in dilute ethyl
alcohol from which a bromish yellow erystalline sube
gtance sepereted. This had a melting point of 151° C.
It wms soluble in ealoohol but insoluble in ether and

watere.

Analysise
Substance 1734 g« COp 5216 ge Hy0 0831 ge
Caleulated fram the imperieal formula
C = 81.48% H = 53%
Found C & 82.00% H = 543%
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