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SYNTHESI'S IN DIHAT~OGENATED s-Al\IINOACRIDINE SERIES 

Bv A. G. lfu:-;sHr*, P. M. DHor.KIA AND K. S. NARGUND 

5 !\!-substituted amiuo-2 :3·rlichlorn·j·tnethox~·· and the mrresponding demethoxy-acridin! detiva: 
ti\·es han! been OeS("riherl. 

Atabrine, the well-k.nown antim.tlaria.l, i!'i 2-chloro·7·rnethoxy-s-(4-diethylamino-x­
methylbtltyl)amino-acridine dillydrochtoride. It has beetl established that cltlutine 
i" more effective in endowing antimalarial propertieR in acrirline derivatives tban 
the methoxy gro11p: :Moreover, 1-chloro-, 2-chloro- ancl 3-chloro-s-l4-diethylamino·J· 
methylhutyl):unino-acridines were reported as acth·e with quinine equivalent as o.S; 
4.0 and o.6 respectiv~ly IWiselogle, "Sun·ey of Antimalarial Drngs", I94I·4So Vol. 
If, Part II, pp. 1930-JI). 

With a view to studying the effect of an additional chlorine atom on the 
aotimalurial properties of alabrine, dialkylamino-alkylamino derivatives of 2: 3-dichloro­
/·lllethoxy-scridine and the corresponding demethoxy-acridine diervatives have been 
synthesised. 

3': 4'-Dichloro- and · 3': 4 -dichloro-4-methoxy-Jipheuylamioe-'2-carboxylic acids, 
required for the synthesis of 2 : 3-dichloro- and 2 : J-dichloro-7-methoxy-S-(4-diethyl­
amino-r-methylbu.tyl)aminoacridines, were obtained by Ullmann's condensation (Ber., 

rgos, 38, :us6) of 3 :4-dichloroaniline with o-chlorobenzoic acid aod 6-bromO-J·me­
thoxybenzoic acid respectively. 'l'he above·mentioneCl acids on cyclisatiou with an 
excess of plJosphorus oxychloride afforded the mixture of two isom,eric s-chloro­
acridioes, viz., 2:3: s-trichloro- and 3:4: s-trichloro-7-metboxyacridines which weie 
!'leparated by repeated fractional crystallisation from toluene, followed by acetone. 

Us11ally it. is found that s-chloroacridine, obtained by para-closure, has a higbtr 
melting point than the 5 chloroacridine obtained by oTtho-closure (Albert and Linnell, J . . 
Cl1em. Soc., I936, 88 ; Lehmstedt and Schrader, BeT., :1937, 70, 838). Theretore 
the product ha,·ing higher m.p. (192-93 °) may be 2: 3 =s-trichloro-7-tnetboxyacri­
dine, while one having ·tower m.p. ( I/9°) may be 3 :4: s-trichloro-7-metho:xyacridine. 
2 :3 : s-'rrichlor0·7-metboxyacridine \VflS prepared by f'eldman anrl Kopeliowitsch 
(Arch. Pl1aTm., 1935, 273, 488) by an unambiguous synthesis. They obtained it 
as an oily product on cydising 4: s-dicbloro-4'-methoxydiphenylamine-2-carbosylic. 
acid and recorded it>J m .p. as 193-93 a. This supports the conclusion which has been 
drawn above. 

The yields of the above-mentioned s-chlor04cridines were very small ; and iJr 
the case of 3':4'·dichlorodiphenylamine-2-carboxylie acid, 2 =a-dicbloroacridonec. 11o,j 
obtained instead of the expected s-chloroacridine deri~ative ; the. alternative ·m~d!:ll 
of preparing substituted ,;-aminoaLridines thro11gh acid chloride was adopted .. 
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3': 4'-Dichloro-4-methoxydijlhenylamine-2-cttrboxylic acid was prepared by re· 
fluxing the. mixture of 6-bromo-3-methoxybenzo1c acid (g g.), fused potassium car­
bonate '6 g.). isoamyl alcohol (JO c.c.), 3 :4-dichloroanj]ine (7 g.) and copper powder 
(o.J g.) for. 4 hours at 140°. After removal of amyl alcohol by steam-distillation, 
tlle residual liquid wAs treated with animal charcoal and filtered hot. The soHd 
separating on acidification was crystallised from acetic acid in 5mall green needles, 
m.p. r87", yield 6 g. (Found: Cl, 2Z-9; equiv .• JI2.0. CuH 11 0 1 NCl:a requires Cl, 
22.8% ; equiv., JU.oL The acid chloride was obtained by refiuxing a mixture of 
the above add (r g.), thionyl chloride (3 c.c.) and benzene (Jo c.c.) and cry:>ta11ised 
from benzene, m.p. II7"- (Found: Cl, 32.6. CuHu02NCI~ requires Cl, 32.2%). 

2:3: s-Trichloro- and 3:4: s-tric1rlo1'o-7-metho.xya.cridines were obtained in the 
form of a mixture by treati11g the pt·eceding aciu (s g.) witl..t POCl, (Jo c.c.) at 
rro·I5° for 3 hours. After removmg the excess of POCI, by petrol-ether, the residual 
insoluble, dark red, sticky liquid wu treated with chloroform. The chloroform-extract, 
after treating it with ice aud ammouia, was dried and the chloroform removed 
by distillation. A green ·solid was obtained which melted between 157° and 2oo". 
Two isomers were se~arated by fractional crystallisation from toluene. The first 
fraction crystallised a,; a fiue yellow solid, m.p. I92°. (Fouud: Cl, 34·4· CuH180NCI, 
requires CJ, 34. r%). The second frdction was obtained in a pure state after repeated 
crystallisatio11s from acetone, m.p. I79°. (Found: Cl. 34-3- C,.H 180NC1a requires 
(] 34-I%). 

2: J-Diclzloro-s-PIIeno:\'}'·7-mellzoxyacf'idine was prepared by refiuxing the mix­
ture of 2 : 3 : S-trich]or0·7·IIlethoxyacridin~ (I g.) and f!'esbJy distilled phenol (5 g.) 
for 3 hours at uo". When the reaction mixture, after cooling, "·as poured into 
2~ NaOH sol.ution (30 c.c.), a yellow solid separated which crystal1ised from acetic 
acid, m.(J. z8o 0

• (Found: Cl, z8.3. C:11 H 1._0:aNC1~ requires Cl, x8.z%J. 

3 =4-Dichloro-s-Pilsnoxy-7-msthoxyac·ridine was obtained by reftuxing 3:4 :s­
trichloro-7-methoxyacridine (I g.) with phenol (s g.), as mentioned abo\r·e, m.p. 153°. 

(Found: Cl, r8.4. C21H 14.02 NCh requires Cl, 18.1%). 

7-Metlz oxy-2: 3-dic hloro-s-(4-di e tl&ylamino-z-metlz)•l butyl) a.mi no-acridine dihydrocl&lo­
ride was prepared by heating the mixture ot the acid chloride of 3':4'-dichloro-
4·metl•oxydiphenylamine-2-Carboxylic acid (r g.), dry benzene (Jo c.c.) and 4-di­
ethylamioo-I-methylbutylamioe (o.s g.) !or half an hour. POCl.a (3 c.c.) was then 
added to the reaction mixture and refluxcd for 6 hours. After removing benzene, 
the residue was twice washed with petroleum t:ther to remove excess of POCI8 • 

The dark red residue was extracted with absolute alcohol, frorn which a yelloJw 
solid separated on adding acetone. It was then purified by redissolving it iu 
absoh•te alcohol and reprecipitating. by acetone. The dri~;-d product melted at 2J7°. 
(Fouud: N, B.o; Cl1 28.2. C:a'3H, 10N1 CI4 requires N, 8.2 ; CI, :zS.o%). 

Other s-N-5ubstituted aminoacridine derivatives have been obtained by follQ,iV­
ing th«: method described above and they are sun1marised in Table I. 
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TABLH I 

[AD stands for aminoacridine dihydrochloride] 

S. No. Product. :!\1.1'. !\'Iol. formula.. % C h I o r i 11 e. 
Fouud. Calc:. 

r. ;-lietboxy-z :]-dichloro-
s·h•·piperidioopropyi)-AD rsB" C•1 H2302N,c1, l6.6 16.5 

2- ;r-1\fetholl"J'-2 :J-dicbloro-s·f7· 
morpholi no propyl) -AD 238" C22HrrONsCI1 

, 
29-2 28-9 

3- 2 :J-Dicbloro-,;;- ('Y·Piperidino-
propyl)-AD ~54· Ct,HuN3CI1 JI.O JD.g 

4- 2 :J·Dichloro-s C4-diethylan1ino-
r-n•ethylbntyi)-.'\D- J48" CnHwN3CI1 29-9 29-9 

ltn* 8.8" * Refers to nitrogen \'alae. 
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