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The acridine molecule has been numbered in 

accordance with the method adopted by the Journal of 

the Chemical Society, viz.: 
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I. INTRODUCTION AND GENERAL SURVEY OF THE LITERATURE 

The chemotherapeutic approach to the malaria 

problem had its beginning with the first use of pure 

quinine in about 1820. In_ 1851 it was shown by 

Ehrlich and Guttmann that methylene blue exhibited 

some antimalarial activity but that this activity was 

much less marked than that of quinine. With the 

announcement by Rabe in 1908 of the now accepted 

structure of quinine (1), research was directed to the 

preparation of some of the cinchona alkaloids and their 

closely related derivatives, and in 1913 Kaufmann 

(ser., 46, 1823) published a paper in which he 

described the synthesis of various compounds closely 

allied to quinine. Amongst these compounds were 

dialkylaminomethyl- 6- ethoxy- 4- quinolyl carbinols 

(VII, R = C2H5) but they were stated to be without 

antimalarial activity. 

C H,3 p 

CH / 
CI-10. CHCH-CN=CH, 

I 

( CN=, 
N LNoH CH I J \fy/ 

(I) 
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The most important advances in the chemotherapy 

of malaria came as a result of extensive research 

by Schulemann and his co- workers (Proc. Rcy. Soc. Med. 

25, 697), who began their investigations by modifying 

the methylene blue molecule (II) and found that its 

activity was increased when one of the methyl groups 

was replaced by a diethylaminoethyl group (III). 

/ CN3 
N ., GNa-GNa- N 

cdNs 

This work led to the introduction of similar 

groups into the quinoline nucleus and from 8- amino- 

quinoline, "plasmoquine" (IV), or 8 -(Ç -diethylamino- 

a- methylbutylamino) -6 methoxy quinoline was produced. 

C H3 

NN- cN- cNa- cN -cNa- N 06 14.512 

0cL 
(Iv) 

OC N3 
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Plasmoquine has activity against the benign: tertian 

and quartan parasites in human malaria and also the 

unique action of destroying crescents. Unlike 

quinine, however, it has little or no action on the 

ring forms and schizonts of the sub -tertian parasite. 

Prior to plasmoquine being synthesized a great 

many compounds were prepared and had to be tested for 

their antimalarial activity. Human subjects were out 

of the question but fortunately a method was devised 

at Elberf Wield by Roehl and published a number of 

years later in 1926. The potential antimalarial 

was given by mouth to canaries infected with avian 

malaria and the time taken for parasites to appear 

In the blood was compared with that for a non -treated 

bird. This technique, which is still widely used in 

the preliminary testing of new compounds, has the 

disadvantage that the effect of a compound on the 

parasites of avian malaria may be different from that 

of human malaria. 

With a view to reducing the toxic effects 

associated with quinoline, other heterocyclic ring 

systems were sought and using an acridine nucleus, 

"atebrin" (V) or 8- chloro -3- methoxy -5 -( 6 -- diethyl- 
amino-- a.- methylbutylamino)- acridine was produced. 

When/ 
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When injected into canaries infected with 

Plasmodium praecox, atebrin prevents the appearance 

of parasites but differs from plasmoquine in not 

being a gametocide. In man it resembles quinine in 

destroying all forms of benign tertian and quartan 

parasites and the schizonts of malignant tertian 

although it fails to destroy the gametocytes. 

C N3 

NH - c -cFa- CNa- - N (caHs)a 

0C-N3 

Recently King and his co- workers have synthesized 

a number of compounds on the pattern of the quinine 

molecule. The chief results of this work were the 

preparation cf 4- (6- methoxy quinolyl)- a- piperidyl 

carbinol (VI), ({Uinley and King, Proc. Roy. Soc., 

1938, 125B, CO) and dibutyl- ,diamyl -, and dihexyl- 

aminomethyl- 6- methoxy- 4- quinolyl carbinols (VII, R = 

OE), (King and Work, J.C.S., 1940, 1307), all of 

avin 
which possess act'vity against theAmalaria parasites. 



cH3 o 

Ro 

Na. CHa 
NcH - C c Na 

(VI) 

R R 
eHoH - eHa 

(VII) 

It is interesting to observe that these latter 

compounds are homologues of those prepared by Kauf- 

mann who, however, had ethoxy in placa of the methoxy 

group in the 6 position of the quinoline nucleus, and 

it shows how near Kaufmann did in fact come to pre- 

paring the first active synthetic antimalarial drugs. 

The value of sulphonaride drugs in the treatment 

of malaria has been a much argued point, but it seems 

to have been established that sulphanilamide itself 

is/ 



is of no value in human malaria. It has little 

or no effect on avian malaria although it is active 

upon 1. knowlesi in monkeys. Sulphat:ziazole (VIII) 

and sulphadiazine (IX) are both active on r. loprnurae 

in young ducks (,,alker and an tyke, rroc. Soc. r,)cp. 

Biol. ivied. , 1941, 48, 368) although neither is as 

effective as quinine or atebrin. Coggeshall (J. 

HaN 
N 

S -NN,.( 
N 

(VIII) (IX) 

mer. Lied. Assoc., 1941, 117, 107 7) has shown 

sulphadiazine to be effective against all forms of 

malaria in man. 

Kn important aspect of the malaria problem 

is trie prophylactic action of the sulphonamide 

drugs. Investigations of this nature are at 

present being carried out in America and so far the 

most promising compound is sulphamerazine (X). 

CH3 

After/ 

(X) 
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After noticing the different groups of anti- 

malarial compounds it is of interest to study the 

effect of varying the nature and length of the groups 

attached to the quinoline and acridine nuclei. 

A great many compounds closely related to 

plasmoquine have been prepared, chiefly by Fourneau 

and co- workers in France, Magidson and colleagues in 

Russia and robinson and co-workers in Britain. The 

majority are 6- alkoxy -quinolines with a dialkylamino- 

alkylamino side chain in position 8. 

In testing a series of 6-methoxy-quinolines 

substituted in position 8 by the chain -NH- (CH2)n 

N(C2 H5 )a, Magidson (Terapeutichesky archiv. , 1937, 15, 

693) found a curious alternation in the activity, the 

chemotherapeutic indices for different values of n 

being:- 

n 2 3 4 5 6 7 8 9 1u 11 

i 6 13 13.3 - 13 

i 27 25 33.3 40 5 

Alternation of this type, however, is rot always 

found in such tests with homologous series, for 

Magidson, in the same paper, reported that when the 

chain in position 8 was kept constant at - NH- CH2 -CH2- 

N( C2115)2 and the group in position 6 varied from 

-OH / 
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-OH to -OC6Hll there was a continuous but irregular 

fall in the chemotherapeutic indices, 

OH OCH3 OC2 H5 `C3 H7 OC4Hg 

(i) 13.3 

OCsHii 

4 1 1 0 

In 1933 the first of a series of Russian 

papers on "Antimalarial Lerivatives of Acridine" was 

published by :.agidson and Grigorovskii (Chemico- 

rharr-.. Ind. (U.S.S.R.) Lo.1, 1933) . In this paper 

the authors describe the preparation of 8-nitro- 

and 8- chloro- 3- alkoxv- 5- (diethvlamir_o- alkylamino) 

acridines (I), and the corresponding 7- nitro- and 

i- chloro- derivatives. Ihey concluded that, in the 

NN- /4.3 )ri N (4a ks)i 

R 

(XI) 

a = NO2 or C1. 

Rt = OCH3 or 
OC2 H5 

treatment of avian malaria, chemotherapeutic 

activity increased with the number of carbon atoms 

in the alkylamino chain, being a maximum at C = 4. 

Introduction of a nitro group had more effect in 

augirerting the action when in the r than in the 8 

position. of the acridine nucleus. The outstanding 

result of this investiation was the production of 

8 -¡ 
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8- chloro- 3- rr.ethoxy -5 -( Y- diethylamino- n- propylanino) 

acridine (XII, n = 3) which has a chemotherapeutic 

index equal to that of atebrin, and of the correspond- 

ing ó- diethylamino- n- butylamino compound (XII, n = 4) 

having an even higher index. These two compounds 

are now employed extensively in Russia under the 

N14- Cc Un- N (Co H44. 

De. H3 

names "bchrichin No. 5" and "jc_zricnin Igo. 8". 

The great importance of the chlorine atom in the 

atebrin molecule is shown by the fact that its removal 

results in almost complete loss of activity. 

Feldman and Kopeliovich (yrcn. ¡harm., 1935, 

273, 488) found that by transferring the chlorine 

atom in atebrin and achrichin no. 5 from position 8 

to position 7 the chemotherapeutic indices v.ere 2, 

that of atebrin being 15, whilst that of the corres- 

ponding 7- 8- dichloro- compound was 6. 

The only atebrin -like compounds of marked 

activity without the chlorine atom are those having 

a/ 



-1C)- 

a cyano group in position 8 and those possessing a 

nitro group in position 7 of the acridine nucleus. 

8- Cyano- 3- methox y -5- ( Y -diethylsmino -n- propylamino ) 

acridine has a chemotherapeutic index of lú and the 

corresponding -diethylar °.ir_o- a- n.ethylbutylarr_ino 

compound an index of 23. Zîs corresponding 7-nitro- 

derivatives have indices of 2.5 and 4 respectively. 

Megidson and Grigorovskii (ber., 1936, 69, 3a) 

found that the introduction of a second ì ethoxy 

croup into the acridine nucleus at position 2 destroys 

activity. Also es in the çuinoline antinalarials, 

replacement of metnoxy by ethoxy reduces activity. 

The authors nave also altered the atebrin and 

acnrichin no. 5 molecules by substituting metnyl- 

mercapto for rethoxy in position. 3 but this resulted 

in reduced activity and increased toxicity. 

A paper by Goodall and Kerr:.ack (J . C. S. 1936, 

1546) describes t'he preparation of 3-tnethoxy-5-(di- 

alkylamino- dialky lan.ino) acridine (XII I) and 3- 

chloro-, 1:3- dichloro -, and 1-brorio-3-methyl- 

acridine bases possessing dialkylar"ino- alkylarnino 

side chains in position 5. None of these 

compounds possessed cherotherapeutic activity against 

avian malaria. 



R-N - R1- N (ca. H5).2. 

(XIII) 

O GH3 R ) = alkyl 
R ) 

It is of interest to note that 8- chloro -3- 

methoxy- acridine derivatives possessing two dialkyl- 

amino- alkylamino side chains in positions 1 and 5 

are inactive. 

Both the plasmoquine and atebrin types of 

a-timalarial drugs possess heterocyclic nuclei, 

namely, quinoline and acridine respectively, and 

amongst the many other compounds which have been 

tested for antimalarial activity are derivatives of 

benzo -quinolines and pyrido- quinolines. natural 

extension of this systematic survey is the production 

of compounds possessing a four -ring system and more 

particularly a pyrido - acridine nucleus. 

In view of the importance of the chloro and 

methoxy groups in the atebrin -like compounds, the 

aim of the present work is the preparation of 

pyridoacridine derivatives possessing a dialkyl- 

amino- alkylamino side chain in the 5 position of the 

acridine/ 
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acridine ring and having chloro and nethoxy sub - 

stituents introduced in the acridine nucleus. 

The sections which follow deal with six different 

5- chloropyridoacridines derived from the corresponding 

substituted quinolyl -anthranilic acids. These 

latter acids are synthesized by condensing a chloro- 

benzoic acid with an aminoquinoline. The materials 

most readily available were o- chlorobenzoic and 

2:4- dichlorobenzoic acids on the one hand, and 8- 

amino, 8- amino- 6- methoxy -, and 6- amino- quinolines on 

the other. In this way we have in all six derivatives 

of 5- chloroacridine and these are condensed with the 

bases, -- diethylaminoethylamine and 2- amino- 5- diethyl- 

amino- pentane. 

The condensation of a chlorobenzoic acid (XIV) 

with an 8- amino- quinoline (XV) produces a substituted 

(8'- quinolyl) -anthranilic acid (XVI). Cyclization 

of this latter acid with phosphorus oxychloride 

leads to the forr-ation of a substituted 5- chloro- 

1í 
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(R = H or Cl; R' = H or OCH3 ) 

(XVII) 

1:2,2':3' -pyridoacridine (XVII), and in this way 

four different 5- chloro- 1:2,2':3' -pyridoacridines 

are produced. 

Starting with 6- aminoquinoline (XVIII) and a 

chlorobenzoic acid (XIV), a (6'- quinolyl)- anthranilic 

acid (XIX) is obtained which is converted by 

phosphorus oxychloride into 5- chloro- and 5:8 -di- 

chloro- 3:4,2':3'- pyridoacridine (XX). 

(XIV) 

eoo N co 

-i- ----> 

NN' 

N 

el H.0 

(XVIII) (XIX) 
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(XIX) (XX) 
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II . TiiL LYïi`fFii:SIL OF 1:212':31 PYYIDOr",CRIDI??E 

DER :i `IA T I'l ÿsE . 

Ullmann ( Ann. 1907,355, 399) synthesizes 

4- chloro- diphenylamine -2'- carboxylic acid (III) by 

condensing the potassium salt of o- chlorobenzoic 

acid (I) with p- chloroaniline (II) in amyl alcohol 

using copper bronze as catalyst. By condensing 

GooN 

C5-C1+ 

(I) (II) (III) 

potassium o- chlorobenzoate with 8- aminoquinoline 

(IV, R = H) in a similar manner (5'- quinolyl)- 

anthranilic acid (V, R = H) was obtained and the 

crude product, which contained potassium, was 

readily purified b,,, dissolving in a large volume of 

hot water containing ammonia and precipitating 

the acid with acetic acid. (e'- Q,uinolyl)- 

anthranilic acid, recrystallized from ethyl alcohol, 

melted at 245 -246° and a crystalline methyl ester, 

m.p. 142 -143°, was produced by refluxing the acid 

with/ 
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with methyl alcohol and sulphuric acid and making 

the solution alkaline with ammonia. 

When the acid was refluxed with phosphorus 

exychloride a product was obtained which contained 

chlorine and which, recrystallized several times 

from aqueous alcohol containing a trace of ammonia, 

melted at 159 °. When recrystallized from pure 

ethyl alcohol the melting point of the compound was 

133 °. These two samples when analysed proved to 

be mixtures of 5- chloro- 1 :2,2' :3'- pyridoacridine and 

1 :2,2':3' -pyridoacridone, suggesting that ethyl 

alcohol brings about hydrolysis of the chloropyrid.o- 

acridine to the corresponding acridone. 

When the compound obtained by refluxing 

the acid with phosphorus oxychloride was recrystallized 

several times from dry benzene it melted at 166° 

and proved to be the desired 5- chloro- 1 :2,2':3'- 

pyridoacridine (V1, R = Ii). The chloro- pyrido- 

acridine is quite stable to dilute alkali even it 

the hot. 

On treatment with 10;ó hydrochloric acid or 

R 
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Poct3 -4 

c'tsN-(cHa)i NN 

(VII) 

on refluxing with ethyl alcohol for half an hour, 5- 

chloro -l:2,2':3'- pyridoacridine yields a compound, 

x..p. 272 -274c, which is identical with that obtained 

from W -quint,:41)- anthranilic acid on treatment with 
hot concentrated sulphuric acid. The 1:2,2':3'- 

pyridoacridone (VIII) so obtained was recrystallized 

f rom/ 
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from ethyl alcohol and melted at 275-276'. 

It is believed that when refluxing the ch.loro -- 

pyridoacridine with ethyl alcohol the traces of 

moisture present are sufficient to begin hydrolysis 

with the formation of hydrochloric acid which in turn 

promotes further hydrolysis. 

That the chlorine atom in the 5 position of 

the acridine nucleus is very easily hydrolysed in 

acid or neutral media is in agreement with the find- 

ings of Magidson (Ber., 1933, 66, 866) and Albert 

and Linnell (J . C. E. 1936, 91) . 

5- Jhloro- 1:2,2':3' -py idoacridine was 

refluxed at 150" for 3 hours w`_th 2- amino -5- diethyl- 

amino rentane in presence of a trace of copper. The 

excess of the base was removed in vacuo and the oily 

residue treated with cold saturated alcoholic hydro - 

bromic acid In which it dissolved and from which, on 

the addition of acetone an orange crystalline hydro - 

bronlide separated, m.p. >363°. Analysis showed 

t?_is to be the hydrobromide of 1:2,21 :3' -pyrido- 

acrido.ie. 

In the synthesis of atebrin (E.P. 363392) 

5 :8- dichlcro- 3- nethoxyacridine is condensed with. 2- 

amino/ 



-19 - 

amino- b- diethylamino pentane in molten phenol at 

10cc. The phenol is removed by pouring the cooled 

mass into dilute sodium hydroxide solution and 

extracting the : cm1- solid bese with ether. 

In view of the unsuccessful attempts to 

condense 5- chleropyridoacridine with 2- aminc -5- 

diethylamino pente.ne experiments were carried cut to 

condense them in molten phenol. i'iolecular proportions 

of 5- chloro- i:2,2' :3' -pyridoacridine and 2- amino- 

5- diethy lemino were heated together in freshly dis- 

tilled phenol at 180° for 3 hours when a very marked 

reaction for chlorine ions was given. The canary 

yellow solid cotained after removing the phenol 

melted at 2' .-Lc and was proved to be 1;2,2' :3' -p;,Yridc- 

acridone by mixed melting point. These results 

seemed to indicate that the phenol was sufficiently 

acid to hydrolyse the 5- chlcropyrido- acridine to the 

corresponding acridone compound. 

The next attempt to effect the final stage 

in the synthesis was by condensing the chloropyrido- 

acridine with the basic side chain in the presence of 

copper as catalyst at a high temperature in a sealed 

tube/ 
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tube. The product, m.p. 272 °, was sgain the 

acridone, and it seemed clear that the formation of 

this acridone could scarcely have taken place unless 

small traces of water had been present to provide 

the oxygen. 

It was desirable, therefore, to carry out a 

similar experiment with all possible precautions to 

avoid presence of moisture. The unsealed tube 

containing the base, chloro compound and copper bronze 

was evacuated at 100° for two hours snd, after sealing, 

was heated at 200` for six hours. The produce was a 

dark reddish-brown oil but the yield was relatively 

poor (18;0). The base did not yield a crystalline 

hydrobromide when dissolved in cold alcoholic hydro - 

bromic acid and so was recovered by making the acid 

solution alkaline with ammonia and extracting with 

ether. On the addition of a cold saturated ethereal 

solution of picric acid a bright yellow crystalline 

picrate was obtained, m.p. 195°. 

At this stage it was decided once more to 

explore the possibility of using phenol as solvent. 

It seemed probable that in the previous experiment 

the formation of the acridone must have been 

dependant on the presence of traces of water in 

spite of freshly distilled phenol having been used, 

and/ 
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and so, in the next experiment, great care was taken 

to remove all moisture before introducing the chloro- 

pyridoacridine, which was also specially dried. 

Under these conditions it was found that 5- 

chloro- 1:2,2':3' -pyridoacridine condensed in phenol 

at 100° with 2- amino- 5- diethylaminopentane to yield 

5 -( e- diethylamino -a,- methylbutylamino)- l:2,2':3'- 

pyridoacridine (IX). This base was obtained as a 

dark red oil which did not crystallize from hot 

c N3 

NW- 14 - Na N Eti 

(IX) 

ligroin. Attempts were made to produce a 

crystalline salt from alcoholic solution. The 

salicylate, citrate, oxalate and tartrate were all 

soluble but the picrate was precipitated in canary 

yellow needles, m.p. 198°, and was identical with the 

picrate obtained in a previous experiment (p. 20) . 

The picrate is soluble in hot ethyl alcohol 

and slightly soluble in cold alcohol and water. 

The base is soluble in the common organic 

solvents/ 
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solvents exhibiting a green fluorescence in very 

dilute solutions. 

Unless otherwise stated all the other bases 

and their picrates possess similar properties. 

5- ( ¡- Diethy larlino- ethylamino) -1 : 2, 2' : 3' - 
pyridoacridine (VII, R = H) was obtained by con- 

densing 5- chloro- 1:2,2':3'- pyridoacridine with r;,- 

diethylaminoethylamine in dry molten phenol under 

similar conditions. It was obtained as a dark 

reddish -brown oil which did not crystallize from 

hot ligroin. Attempts to prepare a crystalline 

acetate by dissolving the base in a small quantity 

of dilute acetic acid and evaporating the solution 

to dryness under reduced pressure were unsuccessful. 

The base was recovered and the ;icrate was precipi- 

tated from ethereal solution. The canary yellow 

micro- needles were filtered off and, after re- 

crystallization from alcohol, melted at 198 °. 

In the next synthesis the object was the 

preparation of methoxy derivatives of the above 

compounds. 

o- Chlorobenzoic acid was condensed with 8- 

amino -6- methoxyquinoline (IV, R = OCHa) to yield 

(6'- . methoxy-8'-quinolyl)- anthranilic acid (V, R = 

OCHa) which recrystallized from ethyl alcohol in 

the form of yellow micro- needles, m.p. 201 °. 

The/ 
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The ethyl ester was formed by refluxing 

the acid with ethyl alcohol and sulphuric acid and 

was separated by pouring the orange yellow alcoholic 

solution into cold water. The fine yellow needles, 

after recrystallization, melted at 

When (6' - methoxy- E' -quinolyl)- anthranilic 

acid was refluxed with phosphorus oxychloride at 

150° for 4 hours a dark brown solution resulted. 

After removing the phosphorus oxychloride in vacuo 

the residual brown solid was treated with dilute 

sodium hydroxide solution. After four re- 

crystallizations from dry benzene 5- chloro -4- methoxy- 

l:2,2':3'- pyridoacridine melted et 169 °. This 

chloro compound is very stable to alkali even at 

100 °, for when heated with 10 sodium hydroxide 

it remained unchanged. 

When the chloro -acridine was heated with 

10 aqueous hydrochloric acid for 2 hours at 100° 

an orange crystalline compound, which melted at 

289 -291 °, separated. This was evidently a hydro- 

chloride, for, when treated with dilute alkali a 

chlorine -free product was immediately obtained, 

m.p. 238 -239 °. In attempting to recrystallize 

5- chloro- 4methoxy -1 :2, 2' : 3, pyridoacridine from 

ethyl/ 
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ethyl alcohol it was noticed that an orange crystalline 

compound separated after refluxing for about 15 

minutes. This orange compound melted at 298 -299° 

and was identical with the orange compound from the 

hydrochloric acid. This was confirmed by the fact 

that the base obtained from this hydrochloride melted 

at 244 -245 °. ' /:hen further recrystallized from 

ethyl alcohol 4- methoxy- 1:2,2':3' -pyridoacridone 

(X) melted at 245.5 °. From these results it would 

seem that the small quantities of water present in the 

99% alcohol used for recrystallization is sufficient 

to bring about hydrolysis of the chloro compound with 

liberation of hydrochloric acid which catalytically 

promotes further hydrolysis and the formation of the 

insoluble salt of the pyridoacridone. Even with 

benzene as solvent one tended to find small amounts 

of acridone contaminating the chloro -pyridoacridine 

and so benzene which had been specially dried over 

phosphorus/ 
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phosphorus pentoxide was always used when re- 

crystallizing these chloro compounds. 

When 5- chloro- 4- methoxy- l:2,2':3'- pyrido- 

acridine and p- diethylaminoethylamine were heated 

together in dry phenol at 100 °, ionized chlorine was 

produced after 2 hours and the cooled phenol solution 

was poured into a slight excess of dilute sodium 

hydroxide solution. After purification, 4- methoxy- 

5-(p-diethylaminoethylamino)- 1:2,2':3'- pyrido- 

acridine (VII, R = OCH3) was obtained as a dark 

brown oil which did not crystallize. The acetate 

was prepared by dissolving the oil in dilute acetic 

acid and evaporating the solution to dryness under 

reduced pressure. The acetate was left as an oil 

which did not crystallize even after standing for 

several days in the vacuum desiccator so the base 

was recovered and the picrate formed from ethereal 

solution. The yellow crystalline picrate was 

recrystallized twice from ethyl alcohol and melted 

at 118 °. 

5-Chloro-4-methoxy -1: 2, 2' :3' -pyrido- 

acridine was condensed with 2- amino -5- diethylamino 

pentane in a similar fashion and as the 4-methoxy- 

5-( g -di ethylamino- a -methy lbutylamino) -1: 2, 2' : 3' - 

pyridoacridine (XI) did not crystallize readily, 

it/ 



 

it was converted into the crystalline picrate which 

recrystallized from ethyl alcohol in the form of 

c.1.13 

Et4N- CcN,),-cN -N Oc-H3 

canary yellow micro- needles which melted at 2010. 

The object of the next synthesis was the 

preparation of pyridoacridine bases containing a 

nuclear chlorine atom in the 8 position of the 

acridine molecule. The reactions involved are 

summarized in the following scheme. 

R 

Cu 
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Potassium 2:4- dichlorobenzoate was condensed 

with 8- aminoquinoline (XII, R = H) by refluxing 

Lo`ether i n amyl alcohol with copper bronze as 

catalyst. The resulting 4- chloro- (8'- quinoly1)- 

anthranilic acid (XIII, R = H) was purified as in 

previous similar syntheses and, after recrystallizing 

from ethyl alcohol, melted at 239-240°. 

The ethyl ester, which was produced by 

refluxing the acid with ethyl alcohol and sulphuric 

acid, -:ras obtained as pale yellow micro- needles, 

m.p. 103c. 

'.glen the above 4-chloro-(8'-quinolyl)- 

anthranilic acid was cyclized with phosphorus oxy- 

chloride at 150c, 5:8- dichloro- 1:2,21:3' -pyrido- 

acridine (XIV, R = H) was produced. _?fter re- 

crystallizing several times from dry benzene it 

melted at 238 °. Like the previous chloro compounds 

it is quite stable to alkali and easily hydrolysed 

in acid or neutral media. 

when this dichloro- pyridoacï idine was heated 

with/ 
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with 10j aqueous hydrochloric acid at 100° for two 

hours, or refluxed with ethyl alcohol for one hour, a 

canary yellow crystalline precipitate separated, m.p. 

310 -311 °. This rroduct was presumably tie base, 8- 

chloro- 1:2,2':3'- pyridoacridcne (XVII) and not its 

hydrochloride, for, when treated with dilute alkali 

it remained unchanged. After recrystellization from 

(XVI) 

ethyl alcohol the small pale yellow needles melted 

at 311 °. 

By condensing 5:8- dichloro- 1:2,2':3' -pyrido- 

acridine with F- diethyleminoethylsmine in dry phenol, 

8-chloro-5-(Ç-diethylaminoethylamino)-l:2,2':3'- 

pyridoacridine (XV, R = H) was obtained. After 

purification in the manner described for the 

previous bases the oil solidified. It was re- 

crystallized three times from dry ligroin and the 

pale yellow needles melted at 131 °. As before 

the use of specially dried ligroin was advantageous 

in/ 



in the purification of this compound. 

Alcoholic and ethereal solutions of this 

base exhibit a blue fluorescence even in great 

dilution. The solution of the base in dilute 

aqueous acid also fluoresces but to a less extent. 

E- Chloro -5 -( ¿- diethylamino -a - methylbutyl- 

amino) -1:2,2':3'- pyridoacridine (XVII), prepared 

b;,- condensing 5:E- dichloro -l: 2, 2' .3' -pyrido- 

acridine with 2- amino -5 -di ethylaminopentane in dry 

molten phenol, was obtained E.s a dark red oily 

solid which crystallized from hot dry ligroin. 

c. N3 

NH-c14- CGNa)3- Neta 

After recrystallization from dry ligroin it melted 

116 °. With alcoholic hydrobromic acid the tri- 

hydrobromide, m.p. 282", was obtained as a 

crystalline orange compound, whose solution in 

water exhibited a green fluorescence. 

The/ 
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The object of the next synthesis was the 

preparation of m_etruxy derivatives of the above 

chloro- pyridoacridine compounds. 

2 :4- Dichlorobenzoic acid and fl -amino -6- 

methoxy- quinoline (XII, R = OCHS) were condensed 

in amyl alcohol to yield 4- chloro- (G'- methoxy -8'- 

quir.oly 1)- antbranili. c acid (XIII, R = OCH3 ), which, 

when recrystallized from ethyl alcohol, melted at 

256-259°. The ethyl ester, which was formed by 

refluxing the acid with ethyl alcohol containing 

sulphuric acid, was recrystallized from ethyl 

alcohol and melted at 111`. 

The acid was cyclized with phosphorus oxy- 

chloride to produce 5:8- dichloro- 4- nethoxy -1 2,2':3'- 

pyridoacridine (XIV, R = 0CH3) . This compound was 

recrystallized several times from dry benzene and the 

pale yellow needles melted at 196- 197°. The di- 

chloro-methoxy-pyridoacridine was unaltered when 

heated with 10 sodiu7 hydroxide solution at 10G° 

for 2 hours. 

When heated with 10% hydrochloric acid for 

2 hours or refluxed with ethyl alcohol for 30 

minutes it yielded crystalline orange precipitates, 

mp / 
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m.p. 306 -308° and 311 -312° respectively. Both 

these precipitates were identical and evidently 

the hydrochloride for, when treated with alkali, 

GZ H 

(XVIiI ) 

a base. m.p. 255 -257°, was obtained. This latter 

compound, 8- chloro -4- methoxy- 1:2,2':3' -pyrido- 

acridone (XVIII), was recrystallized from ethyl 

alcohol and melted at 257-25E°. 

8- Chloro- 4- methoxy- 5- (ç- diethyiaaiino- 

ethylamino)- 1:2,2':3' -pyridoacridine (XV, R = OCH3), 

prepared by condensing 5:6- dichloro- 4- methcxy- 

1 :2,2':3'- pyridoacridine with f-diethyla.mino- 

ethylamine in dry molten phenol, was obtained as a 

brown crystalline solid. After recrystallizing 

from dry ligroin the pale yellow needles melted at 

152 °. 

Solutions of the base in alcohol, ether 

and dilute Acid exhibit a marked blue fluorescence 

persisting to great dilution. 

5:8- Dichloro/ 



5;e- Dicbloro- 4- rr:ethoxy- l:2,2' ;3' -pyridoecri- 

dine was condensed with 2- amino- 5- dieth.ylamino- 

pentane in dry phenol, care being taken to exclude 

all water as in previous experiments of this kind, 

to yield 5- chlorc -4 -rr ethox -5- ( -di ethylamino -c.- 

methylbutylamino)- 1:2,2':3'- pyridoacridine (XIX). 

It was obtained as a dark reddish -brown oil which 

did net crystallize from hot ligroin. 

G45 
EtjN-(GH)5- 

GN -tJH OGNb 

ci 

(XIX) 

The plcrate was isolated from alcoholic 

solution and after recrystallization from ethyl 

alcohol melted at 15F -159`. 
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III. THE EYNTHEEIE OF 3:4,2':3LPYRIDOACRIDINE 

DERIVATIVES. 

o- Chloro- benzoic acid (I,R = H) and 6-amino- 

quinoline (II) were condensed in amyl alcoyol to 

yield (6'- quinolyl)- anthranilic acid (III, R = H), 

which was recrystallized from ethyl alcohol and 

melted at 246 -247 °. By refluxing the acid in ethyl 

alcohol containing sulphuric acid and making alkaline 

with ammonia the ethyl ester was obtained. After 

recrystallization from alcohol it melted at 92.5 °. 

(IV) 
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(V) 

(6'- Quinolyl)- anthranilic acid was cyclised 

by refluxing with phosphorus oxychloride with the 

formation of 5- chloro -3:4,2!.:3'- pyridoacrid.ine 

(IV, R = H). This chloro- compound was recrystallized 

several times from dry benzene and melted at 181.5- 

182°. Like the chloro compounds of the previous 

series it showed great stability to alkali and was 

very unstable to acid, for instance, when heated at 

10C° for 2 hours with 10j sodium hydroxide, 5- chloro- 

3:4,2':3'- pyridoacridine remained unchanged. When 

heated with 10> hydrochloric acid for 2 hours or 

refluxed with ethyl alcohol for 30 minutes a yellow 
3ompound we s 

crystallineXprecipitated , m.p. > 360 °. This was 

evidently a hydrochloride for, when treated with 

dilute alkali, a pale yellow crystalline compound, 

free from chlorine, was produced. 3:4,2':3'-Pyrido- 

acridone (VI), so prepared, was recrystallized from 

ethyl/ 
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ethyl alcohol and melted at 360 °. 

(VI) 

5-(G-Diethylaminoethylamino)-3:4,2':3'- 

pyridoacridine (V, R = H), prepared by condensing 

5- chloro -3:4,2':3' -pyridoacridine with p- diethyl- 

aminoethylamine in dry molten phenol, was obtained 

As a brownish -red sticky solid which crystallized 

in yellow needles from hot dry ligroin. These were 

recrystallized from dry ligroin and melted at 92 °. 

5- Chloro- 3:4,2':3' -pyridoacridine was con- 

densed with 2-amino-5-diethylaminopentane in dry 

phenol as in previous experiments of this nature to 

produce 5 -( diethylamino-a-methylbutylamino)- 

3:4,2':3'- pyridoacridine (VII). This compound 

cN3 
Irta N (CH4)3 -c N -NN 

(VII) 

was/ 
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was obtained as a dark red oil which did not 

crystallize from hot ligroin. Unsuccessful attempts 

were made to prepare a crystalline acetate by 

dissolving the base in dilute acetic acid and evapor- 

ating to dryness under reduced pressure, so the 

base was recovered and the picrate formed from 

ethereal solution. The picrate was recrystallized 

from ethylalcohol and melted at 121 °. 

The object of the next synthesis was the 

preparation of chloro- derivatives of the above 

compounds. 

4- Chloro- CE'- quinolyl)- anthranilic acid 

(III, R = Cl), was prepared by condensing 2:4 -di- 

chlorobenzoic acid (I, R = C1) with 6- aminoquinoline 

(II) in amyl alcohol. The acid, (obtained in 59% 

yield) was recrystallized from ethyl alcohol and 

melted at 266 °. When refluxed with ethyl alcohol 

containing sulphuric acid a yellow crystalline ethyl 

ester was produced which melted at 1060. 

The action of phosphorus oxychloride on 

4- chloro- (6'- quinolyl)- anthranilic acid gave rise to 

5:8- dichloro- 3:4,2':3' -pyridoacridine (IV, R = C1) 

which, after recrystallizing several times from dry 

benzene melted at 219 °. Once more 5:8- dichloro- 

3:4-2':3'- pyridoacridine is unstable to acid 

although/ 
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although quite stable to alkali. When heated at 

100° for 2 hours with 10% sodium hydroxide solution 

the dichloro- compound remained unchanged. When the 

dichloropyrido -acridine was heated with 10% hydro- 

chloric acid for 2 hours at 100° or refluxed with 

ethyl alcohol for one hour the hydrochloride of 8- 

chloro- 3:4,2':3' -pyridoacridone (VIII) separated in 

yellow micro- needles, m.p. 386 -387 °. The base was 

isolated by treating this hydrochloride with alkali. 

6- Chloro -3 :4,2':3' -pyrido- acridone after re- 

crystallization from ethyl alcohol melted at 298 °. 

By condensing 5:8- dichloro- 3 :4,2' :3'- pyrido- 

acridine with p- diethylaminoethylamine in dry molten 

phenol, 8- chloro- 5- (p- diethylaminoethylamino)- 

3:4,2':3'-pyridoacridine (V, R = C1) was produced 

as a dark reddish -brown oily solid which crystallized 

from hot ligroin in the form of yellow needles. 

These were recrystallized from dry ligroin and 

melted/ 
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melted at 127 °. 

5:8- Dichloro- 3:4,2' :3' -pyridoacridine was 

condensed in dry molten phenol with 2- amino -5- 

diethylamino pentane to produce 8- chloro -5 -( .7- 

di ethylamino -G-- :ethylbutylamino) -3 :4, 2' : 3' -pyrido- 

acridine (IX). The base was isolated as a dark 

red oil which did not crystallize from hot ligroin. 

A solid acetate, m.p. 74 -78 °, was obtained by 

(IX) 

dissolving the base in the minimum amount of dilute 

acetic acid and evaporating to dryness under reduced 

pressure. The acetate dissolved in hot benzene 

but came out oily on cooling and did not crystallize 

on standing. More promising results were obtained 

by using a mixture of benzene and glacial acetic 

acid as solvent but only a very small quantity of 

crystalline material was obtained. The base was 

therefore converted into the oicrate which when 

recrystallized from ethyl alcohol melted at 216 °. 

Because/ 
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Because of the biological activity of the 

bases in this series it seemed desirable to prepare 

the base having the propylamino side chain. 8- Chloro- 

5-(Y- diethylamino- n- propylamino- 

3:4,2':3'- pyridoacridine (X) was synthesized by 

(X) 

condensing 5:8- dichloro- 3:4,2':3' -pyridoacridine 

with Y- diethylaminopropylamine in dry molten phenol, 

The base was obtained as a dark red oil which 

crystallized after two purifications from hot dry 

ligroin in the form of micro -needles. On re- 

crystallization from dry ligroin the pale orange 

needles melted at 119.5 -120 °. The base exhibits 

a faint blue fluorescence in very dilute alcoholic, 

ethereal and acid solutions. 
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IV. EXPERIMENTAL 

ß- Diethylaminoethyl chloride hydrochloride. 

(cf. Gough and King, J.C.`., 1928, 2436). 

p- Diethylaminoethanol (59 g.), dissolved in 

chloroform (100 c.c.), was added slowly, with stirring, 

to a mixture of thionyl chloride (120 g.) and chloro- 

form (500 c.c.) cooled to -5 °. The temperature 

during the addition was not allowed to exceed 0 °. 

After standing one 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.c.). The remaining white 

crystalline solid was dissolved in a minimum of hot 

alcohol (about 50 c.c.). On cooling G- diethylamino- 

ethyl chloride hydrochloride separated as colourless 

needles which were filtered off and dried. A further 

quantity was obtained by diluting the mother liquors 

with ether. The combined yields amounted to 58 g., 

m.p. 209-210°. 

/ 
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ß- Diethylaminoethylamine. 

(cf. Ristenpart, Ber., 1896, 29, 2526). 

ß- Diethylaminoethyl chloride hydrochloride (8 g.) 

was slowly added, with shaking, to a mixture of 

ammonia (25 c.c. of S.G. .880) and alcohol (25 c.c.) 

and the mixture gently heated under reflux for 2 

hours. The alcohol was distilled off on the water 

bath, the residue made strongly alkaline with sodium 

hydroxide solution and the G- diethylaminoethylamine 

separated by several extractions with ether. The 

ethereal extract was dried over anhydrous potassium 

carbonate, filtered, and the ether distilled off. 

The residue was distilled and the fraction distilling 

at 145 -155° was retained. Yield 2.2 g. 

(8' -Quinolyl )- Anthranilic Acid. 

cf. Ullmann, Ann., 355, 340. 

Potassium o- chlorobenzoate (9.7 g.), 8- amino- 

quinoline (7.2 g.), amyl alcohol (15 c.c.) and 

copper bronze (0.1 g.) were thoroughly mixed in a 

round flask and heated under reflux in an oil bath 

at 150° for 6 hours. When cool the amyl alcohol 

was filtered off and the dark brown residue washed 

with acetone. The solid was dissolved in a large 

volume/ 
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volume of hot dilute ammonia, filtered, and the 

yellow filtrate acidified with acetic acid when a 

yellow precipitate wes produced. When cold the 

(8'- quinolyl)- anthranilic acid was filtered off, 

washed with cold water and dried. It was re- 

crystallized from ethyl alcohol and melted at 243 -244 °. 

Yield 8.8 g. (F7% of theory). 

(8'- Quinolyl)- anthranilic acid is soluble in 

acetone, pyridine, hot alcohol and dilute alkali. 

From stronger alkali a relatively insoluble sodium 

or potassium salt tends to separate. The acid is 

slightly soluble in cold alcohol and benzene and 

insoluble in ether and petroleum ether. 

A mixture of (8'- quinolyl)- anthranilic acid 

(3 g.), methyl alcohol (20 c.c.) and concentrated 

sulphuric acid (7.5 c.c.) was refluxed for 2 hours 

and the cooled solution poured into ice -water. The 

orange coloured solution was filtered and the 

filtrate made faintly alkaline with ammonia whereupon 

a pale yellow solid separated. This was filtered 

off, washed with cold water and dried. Yield 2.7 g. 

The methyl ester of (8'- quinolyl)- anthranilic acid 

was recrystallized from ethyl alcohol and melted at 

142 -143 °. (Found C, 74.1; H, 4.8; N, 10.1. 

Required/ 
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Required for C17H1402N2, C 73.4, H 5.0, N 10.1). 

This ester is soluble in hot ethyl alcohol, hot 

benzene and dilute acid; slightly soluble in cold 

alcohol and benzene, and insoluble in dilute alkali. 

5- Chloro- 1:2,2' :3' pprridoacridine. 

(cf. Niagidson, Ber., 1933, 66, 866; 
Drosdov, Chimitocheski, 1934, 4, 117; 
Albert and Linnell, J.C.E., 1936, 88) 

(8'- Quinolyl)- anthranilic acid (6 g.) and 

phosphorus oxychloride were ref luxed at 140° for 4 

hours. The phosphorus oxychloride was distilled off 

under reduced pressure and the solid residue tri- 

turated with cold 20% sodium hydroxide solution. It 

was found necessary to make the solid residue 

definitely alkaline before it had any chance to 

heat up due to its coming in contact with the water. 

In this way hydrolysis to the acridone was reduced to 

a minimum. The brownish -yellow solid was filtered 

off, thoroughly washed with water until the filtrate 

was neutral and dried. When 5-chloro-1:2,21:3'- 

pyrido- acridine was recrystallised from aqueous 

alcohol containing a trace of ammonia it melted at 

159 °. When recrystallized from pure ethyl alcohol 

a compound was obtained which melted at 133 °. 

Analysis of these compounds seemed to indicate that 

the/ 



-44- 

the 5- chloropyridoacridine was contaminated with . 

small amounts of the 1:2,2':3' -pyridoacridone 

suggesting that alcohol is sufficient to promote 

hydrolysis. 5- Chloro- 1 :2,2' :3'- pyrido- acridine 

was recrystallised from benzene dried over 

phosphorus pentoxi.de as explained in the theoretical 

section. Any moisture in the benzene tends to react 

with the chloropyridoacridine to hydrolyse it to 

the acridone. On further recrystallization from drys 

benzene it separated as pale yellow micro- needles, 

m.p.165 °. (Found: C, 68.0; H, 3.7; Cl, 12.3. 

Required for C16HHId2C1 .H20, C, 68.0; H, 3.9; Cl, 12.55) 

5- Chloro- 1:2,2' ;3'- pyridoacrid.ine is soluble in 

cold dilute acid,altohol and rot benzene and insol- 

uble in dilute alkali and petroleum ether. 

5- Chloro- 1:2,2':3¡'- pyridoacridine (0.5 g.) was 

heated at 100° with 10% sodium hydroxide (10 c.c.). 

After 2 hours the undissolved substance was filtered 

off, washed with water and dried. This residue 

melted at 158 -159° and when mixed with a sample of 

the original chloroPyridoacridine the melting point 

was not depressed. 

1 :2/ 
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1: 2, 2' : 3' -Fyridoacridone . 

When 5- chloro- 1 :2,:' : 3' -pyridos.cridine (0.5 g.) 

was heated with 10 ¡ó hydrochloric acid (E c.c.) et 

100° for 2 hours an orange -yellow solid separated. 

This was filtered off, washed with cote water, dried 

and melted at 272 -273° and was identical with the 

1:2,' :3'- pyridcacridone prepared by cyclising 

(8'- quinoly;1)- anthranilic acid with sulphuric acid 

(see below) . After recrystallizin6 from ethyl 

alcohol the 1:2,2' : 3' -py ridoa cridor_e r4.elted at 

275-276°. (Found C, 77.6; H, 4.4; N, 11.0. 

hequired fcr C1 GOi:2i C 7E.1, H 4.1, N 11.4). 

1:2,2'3' -Pyridoacri done was also prepared 

by heating (5' -quinolyl)- anthrenili c acid (2 g.) 

with concentrated salphur_c acid (10 c.c.) at 100e 

for 4 hours. The acid solution, which exhibited 

a marked green fluorescence, was cooled and poured 

into ice -water. When cold the dark orange solution 

was filtered and the filtrate made alkaline with 

sodium hydroxide solution whereupon a greenish - 

yellow solid separated. This was filtered off, 

washed with water, dried and melted at 2 '3 °. Yield 

1.2 g. When mixed with a sample of the 1:2,2':3'- 

pyridoacridone from the above experiment the melting 

point/ 
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point was 275°. 

1 :2,2' :3'- Pyridoacridone is soluble in strong 

acid and hot alcohol, slightly soluble in dilute 

acid and cold alcohol, and insoluble in dilute 

alcohol. 

Attempts to prepare 5 -( S- diethylamino -a -meth l- 
butÿla ,mino) -1 :2,2':3- pyridoacridine. 

5 -C1, 1; ro -1 :2, 2' :3' -pyridoacridin_e (1 g.) was 

heated in an oil bath at 150° with 2- amino -5- diethyl- 

amino- pentane (1 c.c.) and a trace of copper bronze 

as catalyst. After 3 hours a positive reaction for 

chlorine ions was found and the excess base distilled 

off in vacuo. The blackish-brown semi -solid residue 

was dissolved in dilute hydrochloric acid and any 

acridone formed during the condensation filtered off. 

The reddish- orange filtrate was made just alkaline 

with ammonia and the slight brownish -yellow pre- 

cipitate removed by filtration. On the addition of 

strong sodium hydroxide solution to the orange - 

yellow filtrate an oily precipitate was produced 

which was extracted with ether. The ethereal extract 

was dried over anhydrous potassium carbonate and the 

ether removed by distillation to leave a reddish - 

brown oil. The oil was treated with cold saturated 

alcoholic hydrobromic acid in which it dissolved and 

from/ 
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from which, on the addition of acetone, an orange - 

yellow crystalline hydrobromide separated. This 

hydrobromide was recrystallized from alcohol- acetone 

and was unmelted at 360 °. Analysis showed it to be 

the monohydrobromide of 1 :2,2':3' -pyridoacridone with 

one molecule of water. (Found C, 55.9; H, 4.0; 

N, 8.7; Br, 23.5. Required for C16H1O0N2.HBr.H20, 

C 55.7, H 3.8, N 8.1, Br 23.5). it is believed 

that the 5 -( s -diethylamino-a-methylbutylamino)- 
1:4, 2' :3' -'pyridoacridine had in fact been formed, 

and that the strong acid had the effect of 

hydrolizing the base with the formation of the 

acridone, the hydrobromide of which, being relatively 

insoluble, had separated. 

In the synthesis cf atebrin (E.P. 363392) the 

condensation of the chloroacridire and the iso- 

amylamine base is effected in molten phenol, and so 

the following experiment was carried out. 

5- Chloro- 1:2,2 :3' -- pyridoacridine (1.3 g.) 

was dissolved in freshly distilled molten phenol 

(10 g.) and 2- amino- 5- diethyl.aminopentane (0.6 g.) 

added. The dark red mixture was heated at 180° for 

3 hours when a marked reaction for chlorine ions 

was given. The cooled phenol mixture was poured 

into/ 
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into sodium hydroxide soluticn (65 c.c. of 2N) and 

the canary yellow solid filtered off, washed with 

water and dried. It melted at 272° and when mixed 

with a sample of 1:2,2';3'-pyridoacridone (m.p. 275°) 

melted at 275 -274 °, thus proving that hydrolysis of 

5- ehloro- 1:2,2':3'-- pyridoacridine to the corresponding 

pyridoacridone had occurred. It is probable that 

water present in the phenol may have been responsible 

for this result. 

5- Chloro- pyridoacridone (1 g.) was mixed with 

2- anlno -5- diethylaminopentane (2 c.c.) and a trace 

of copper bronze in a bomb tube which, after sealing, 

was heated at 190 -200° for 6 hours. When cool, the 

tube was opened and the contents washed out with 

ether. Mixed with the ether, which was pale yellow 

in colour, was a yellowish -orange crystalline solid 

which was filtered off, washed and dried. This 

residue (0.87 g.) melted at 272° and when mixed with 

1:2,2':V-pyridoacridone (m.p. 275°), the melting 

point was not depressed. This hydrolysis was 

probably due to traces of moisture in the reacting 

compounds. The following experiment was therefore 

carried out with the object of avoiding this com- 

plication. 

5- Chloro/ 



-49 - 

5- Chloro-- 1:2,2':3- pyridoacridine (0.5 g.) was 

mixed in a bomb tube with 2- amino -5- diethylamino- 

pentane (1 g.) and a trace of copper bronze. The 

tube was evacuated and heated at 100° for 2 hours 

in order to remove all traces of moisture. After 

sealing the tube it was heated at 200° for 6 hours. 

The contents were extracted with ether which in 

turn was extracted with 5 acetic acid. The acid 

solutica was filtered, made alkaline with ammonia, 

and the oily precipitate extracted with ether. The 

ethereal extract was dried over anhydrous sodiuql 

sulphate and the ether removed by distillation. The 

residue was a dark reddish -brown oil which did not 

yield a crystalline hydrobromide when dissolved in 

cold alcoholic hydrobromic acid. The base was 

recovered by diluting this acid solution with water, 

making alkaline with ammonia and extracting with 

ether. On the addition of a cold saturated ethereal 

solution of picric acid, a canary yellow crystalline 

picrate was produced, m.p. 195 °. The yield of 

picrate, however, was very poor (0.2 g.). 
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In the light of these results which brought 

out the importance of excluding water, the following 

experiment was carried out as in E.P. 363392 using 

molten phenol as solvent. 

Freshly distilled phenol (4 g.) was introduced 

into a test tube which was evacuated and placed in a 

boiling water bath. lifter 2 hours, 2- amino -5 -di- 

ethylamino pentane (1.5 g.) was introduced and the 

contents of the tube kept at 100e under a vacuum for 

a further 2 hours. The vacuum was released, 5- chloro- 

1:2,2':3'- pyridoacridine (0.5 g.), specially dried 

in the desiccator, introduced and the mixture heated 

at 103` under reflux. After 15 -30 minutes the 

chloro- compound had all dissolved and the reddish- 

brown solution was occasionally shaken. After 3 

hours a marked reaction for chlorine ions was given 

and the cooled mixture poured into caustic soda 

solution (30 c.c. of 2 N) whereupon a dark brown 

semi -solid material was precipitated. It was ex- 

tracted with ether and further purified by shaking 

the ethereal extract with 5% acetic acid, precipitating 

with ammonia and re- extracting with ether. The 

ethereal solution was dried over anhydrous potassium 

carbonate and the ether removed by distillation. 

The/ 



The dark reddish -brown oil which remained was 

treated with cold fuming alcoholic hydrobromic acid 

and after scratching with a glass rod, a yellow 

crystalline precipitate was produced, m.p. 7 400 °. 

This was dissolved in water and made alkaline with 

sodium hydroxide solution. The resulting pre- 

cipitate was filtered off, washed and dried and 

melted at 273`. The mixed melting point with a 

pure sample of 1: 2, 2' : 3' -pyridoa cridone (rr . ÿ . 275C) 

was not depressed. The compound which did not melt 

belov 40C° va.a evice ntly the h;rdrobromide of this 

acridone. 

The above experiment was repeated and after 

removing the ether by distillation the residual 

reddish -brown oil was placed under a vacuum at 100 °. 

The object of this was to remove any excess emy lam_lne 

base. The oil was dissolved in hot ligroin and the 

solution allowed to cool when a dark red oil separ- 

ated. This was dissolved in alcohol and saturated 

alcoholic solutions of salicylic, citric, oxalic, 

tartaric and picric acids were added to samples of 

the base with the object of forming a crystalline 

derivative. Picric acid was the only acid which 

formed an insoluble salt which was precipitated in 

canary yellow needles. These were filtered off 4 °( 

washed with alcohol, and when recrystallized from1 
ethyl/ 



-52- 

ethyl alcohol, melted at 198 °. This picrate was 

identical with the small quantity obtained in an 

earlier experiment (p. 49). (Found: C, 52.35; 

H, 4.35; N, 16.7. Required fcr C2 H3CN4206h307N3, 

C, 52.6; H, 4.3; 16.6). 

- ( $ -Di ethy-lami no- c,,-- methylbutylamino) -1: 2, 2' : 3' - 

pyridoacridine is soluble in most organic solvents 

end exhibits a marked green fluorescence in both 

alcohol and ether. It is soluble in dilute acids 

with the formation of the corresponding salts which 

exhibit a green gluorescence in solution. The 

dipicrate is soluble in hot alcohol and slightly 

soluble in water and cold alcohol. 

Unless other,wise stated all the succeeding 

bases and their picrates possess similF.r properties. 

5- (- Diethylainincethj lEmino)- l:2.2' :3'-- pyridoacridine. 

Freshly distilled phenol (4 g.) was specially 

dried in a test tube under a vacuum at 100c for 2 

hours. p- Diethylaminoethylamine (1 g.) was intro- 

duced and the mixture heated at 100° under a vacuum 

for a further hour. 5- Chloro- l :2,2' :3' -pyrido- 

acridine (0.5 g.), áhich had been specially dried 

in a desiccator, was introduced and the mixture 

heated at 100° under ref lux condenser. After 2 -3 

hours/ 
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hours a marked reaction for chlorine ions was given 

and the cooled phenol mixture poured into sodium 

hydroxide solution (30 c.c. of 2N). The yellow 

oily solid which separated was extracted with ether 

and further purified by shaking the ethereal extract 

with 5,i acetic acid, re- precipitating with ammonia 

end redissolving in ether. This ethereal extract 

was dried over anhydrous potassium carbonate and the 

ether removed. The dark reddish -brown oil which 

remained was heated under a vacuum at 1000 for 2 

hours to remove the excess ethyla ine base. The 

5-( p- diethylaminoethylamino )- l :2,2' :3'- pyridoacridine 

was dissolved in a minimum amount of 5A, acetic acid 

(about 2 c.c.) and the orange -brown solution evapor- 

ated under reduced pressure. The acetate, however, 

remained as an oil even after standing in a vacuum 

desiccator for 2 days. The base was recovered by 

adding ammonia to a solution of the acetate and 

extracting with ether. The picrate was precipitated 

by adding a cold saturated ethereal solution of picric 

acid to the ethereal solution of the base. The 

canary yellow micro -needles were filtered off, washed 

with ether and recrystallized twice from ethyl 

alcohol and melted at 196 °. (Found: C, 49.8; 

H / 



H, 4.15; N, 17.4. Required for C22F24N4.2C6H307N3. 

H20, C, 49.6; H, 3.9; N, 17.1) . 

(e' -..:ethoxy --6' -quinoly1) -ar.thranili c acid. 

Potassium o- chlorobenzoate (19.5 E.), 6- amiinc- 

6- methoxy quiricli ne (17.4 E.), copper bronze (0.2 E.) 

and aryl alcohol (30 c.c.) were mixed together and 

refluxed at 150c for 6 hours. When cool the brown 

solid was filtered off, washed with acetone and 

dissolved in a large bulk of dilute ammonia. The 

mixture was filtered and the filtrate made slightly 

acid with acetic acid whereupon a yellow precipitate 

of (6' -methoxy -6' -quinoly1)- anthranilie acid was 

produced. When cold the acid was filtered off, 

washed with cold water and dried. Yield le.8 E. 

It was recrystallized from alcohol from which it 

separated in yellow needles, m.p. 201'. 

(6'- A:ethoxy- 6'- quinolyl)- anthranilic acid is 

soluble in alcohol, benzene, acetone, chloroform end 

dilute alkali. It is insoluble in water and ether. 

A relatively insoluble sodium or potassium salt is 

produced when treated with strong alkali ( ?aCH or 

KOH). 

The acid (5 g.) was refluxed for 2 hours with 

ethyl alcohol (25 c.c.) and concentrated sulphuric 

acid (1C c.c.) When cool the alcoholic solution 

was/ 



was poured into ice -water when a yellow compound 

separated. The crystalline solid Aas filtered off, 

washed with water and dried. When recrystallized 

from ethyl alcohol, ethyl (6' -methoxy -8' -quinolyl)- 

anthranilate melted at 91c. (Found: C, 70.6; 

H, 5.95; N, 8.85. Required for C19H1803N2: C, 70.8; 

H, 5.6; N, e.7). 

The ester is soluble in hot alcohol and hot 

benzene, slightly soluble in cold alcohol, cold 

benzene and dilute acids, and insoluble in dilute 

alkali. 

5- Chloro- 4- methoxy -1 :2, 2' :3' -pyridoacridine . 

r(6' -Methoxy -8' -quinolyl)- anthranilic acid 

(G g.) was refluxed at 150° with phosphorus oxychlcr- 

ide (30 c.c.) for 4 hours. The bulk of the phosphorus 

oxychloride was removed in vacuo and the trown 

residue triturated with cold 20 sodium hydroxide 

solution. The same precautions as in the previous 

cyclization were observed so that hydrolysis to the 

acridone was reduced to a minimum. The brownish - 

yellow solid was filtered off, washed with water until 

the filtrate was neutral, and dried. The 5- chlcro -4- 

methoxy- 1:2,2':3' -pyridoacridine was recrystallized 

four/ 
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four times from dry benzene and melted at 169. 

Yield 4.6 g. (Found: C, 67.7; H, 4.2; N, 9.85; 

Cl, 11.9. Required for C17H11ON2. 2 HBO: C, 67.2; 

H, 3.95; N, 9.2; Cl, 11.7) . 

5- Chloro -4- methoxy -1:2,2':3' -pyridoacridine is 

soluble in dilute acid., alcohol and benzene, and 

insoluble in dilute alkali. 

When heated with 10,- sodium hydroxide for 2 

hours at 100° 5- chloro -4 methoxy- 1:2,2' :3'- pyrido- 

acridine remained unaltered. 

4- Wethoxy- 1:2,2' :3'- pyridoacridone. 

5- Chloro- 4 -methcxy -1:2,21:3' -pyridoacridine 

(1 g.) was heated at 100' with 10, hydrochloric 

acid (10 c.c.). After 30 minutes an crane 

crystalline produce separated and heating was con- 

tinued for a further hour and a half. The orange 

solid was filtered off, washed with water and dried 

and melted at 289 -291 °. This product, evidently 

mainly the hydrochloride, 78c treated with alkali 

and the 4- methoxy- 1:2,2' :3' -pyridoacridone melted 

at 236 -239 °. The pyridoacridone hydrochloride was 

also obtained by refluxing 5- chloro- 4- methcxy- 

1:2, 2' :3' -py ridoacridine with ethyl alcohol for half 

an/ 
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an hour. When cool the orange coloured substance 

was filtered off and melted at 298 -299 °, somewhat 

above that obtained by the previous method but the 

mixed melting point of the two hydrochlorides showed 

no depression. After treatment with alkali the 

base melted at 244-245°. The 4- methoxy -l: 2, 2' :3' - 

pyridoacridone was recrystallized from ethyl alcohol 

and melted at 245.5 °. (Found: C, 72.9; H, 4.6; 

N, 10.Z. Required for C17H1202N2: C, 73.9; H, 4.35; 

N, 10.15). 

4- Methoxy -1:2, 2' :3' -pyridoacridone is soluble 

in strong mineral acid and in hot alcohol. It is 

slightly soluble in dilute acid and cold alcohol 

and insoluble in dilute alkali. 

4- Methoxy -5 -(f -diethylaminoethylamine) -1 :2, 2' :3!.- 
pyridoacridine. 

Freshly distilled phenol (4 g.) was introduced 

into a test tube which was then evacuated and placed 

in a boiling water bath. After 2 hours, Ç- d.iethyl- 

amino ethylamine (0.5 g.) was introduced and the con- 

tents of the tube kept at 100° under a vacuum for a 

further one and a half hours. The vacuum was 

released, 5 -ch lcro- 4- methoxy- 1 :2,2' :3'- pyridoacridone 

(0.5/ 
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(0.5 g.), specially dried in the desiccator, intro- 

duced and the mixture heated at 100° under ref lux. 

After 15 minutes the chlcrc- compound had all 

dissolved and the reddish-brown solution was 

occasionally shaken. After 2 -3 hours amarked 

reaction for chlorine ions was given and the cooled 

phenol mixture poured into caustic soda solution 

(30 c.c. of 2 N ), whereupon a dark brown semi -solid 

material was precipitated. It was extracted wits_ 

ether and further purified by shaking the ethereal 

extract with 5Aa acetic acid, re- precipitating with 

ammonia and re- dissolving in ether. The ether 

solution was dried over anhydrous potassium carbonate 

and the ether removed by distillation. The dark 

brown oily residue was dissolved in 5 acetic acid 

(about 2.5 c.c.) and the solution evaporated to 

dryness under reduced pressure. The acetate did 

not crystallize even after standing several days in 

the vacuum desiccator so the base was recovered as 

previously (p.53 ) and dissolved in ether. The 

picrate, precipitated by adding an ethereal solution 

of picric acid, was filtered off and, after two 

recrystallizations from ethyl alcohol, melted at 

118 °. The analytical figures suggest that this 

compound is the dipicrate of 4 rethoxy-5-(Ç- diethyl- 

aminoethylamino)-l:2,2':3'- pyridoacridine with three 

molecules/ 



molecules of water of crystallization. (Found: C, 

47.25; H, 4.45. Required for C23H260N4.2C6H30 .7N3. 

3H20: C, 47.4; H, 4.3). 

4-Methoxy-5( 6- diethylamino- u- methylbutylamino) -1: 2, 2' :3' - 
Fyridoacridine. 

Freshly distilled phenol ( 4 g.) and 2- amino- 

5- diethylamino pentane (O.0 g.) were mixed together 

in a test tube and dried at 100` under a vacuum as 

in the previous experiment. 5- Chloro -4 methoxy- 

1:2,2':3' -pyridoacridine (0.5 g.), which had been 

dried over concentrated sulphuric acid in a vacuum, 

was introduced and the mixture heated at 100° under 

reflux condenser for 2 hours after which time a 

marked reaction for chlorine ions was given. The 

cooled mixture was poured into sodium hydroxide 

solution (30 c.c. of 2 N) and the base worked up as 

in the previous experiment. The dark reddish - 

brown oily rasidue was placed under a vacuum at 

100° to remove the excess pentane base. The 4- 

methoxy -5 -( 6- diethylamino- a- methylbutylamine)- 

1 :2,2':3'- pyridoacridine, an oil, was dissolved in 

hot ligroin and the solution filtered but the base did 

not crystallize. The base was dissolved in alcohol 

and a saturated alcoholic solution of picric acid 

added, whereupon a yellow crystalline solid was 

precipitated/ 
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precipitated which melted at 124-196°. Yield 1.73 g. 

When recrystallized from ethyl alcohol the melting 

point was raised to 199° and finally 201 °. The 

analytical figures showed that the canary yellow 

micro needles were the dipicrate of 4meth.oxy- 

5- ( s- diethylamino -o methylbuty lamino) -1: 2, 2' : 3' - 

yyridoacridine. (Found: C, 52,2; F, 4,4; N, 16.15. 

Required for C26H320N4.2C6H307N3: C, 52.2; H, 4.35; 

N, 16.0). 

4 -a lore- (T' -quinol 1)- a.nthranilic acid. 

Potassium 2 :4- dichlorobenzoate (45.8 g.), 

8- aminoquinoline (28.6 g.), amyl alcohol (60 c.c.) 

and copper bronze (0.5 g.) were mixed together in a 

flask and heated under reflux at 150° for 6 hours. 

7:hen cool the lark brown solid was filtered off, 

washed with acetone, and dissolved In a large volume 

of hot dilute ammon'a. The hot solution was filtered 

and the filtrate made acid with acetic acid whereuron 

4- chloro- (8'- quinolyl)- anthrar_ilic acid was pre- 

cipitated. When cold, the acid was filtered off, 

washed with cold water and dried. Yield 24 g. The 

acid was recrystallized from ethyl alcohol and the 

pale yellow micro needles melted at 239-240°. 

4- Chloro- (E'- quinolyl)- antbranilic -cid lc 

soluble/ 
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soluble in acetone, pyridine, hot alcohol and dilute 
in 

alkali. A relatively,soluble sodium or potassium 

salt separates when strong sodium or potassium 

hydroxide is used. The acid is slightly soluble in 

cold alcohol, ether, benzene and dilute acid, and is 

insoluble in petroleum ether. 

The acid (5 .) vas reflu!_ed for 4 hours with a 

mixture of ethyl alcohol (25 c.c.) and concentrated 

sulphuric acid (10 c.c.) When cool, the solution 

was poured into ice -water and filtered. The filtrate 

was made alkaline with ammonia when a yellow: oily 

precipitate was produced. This was extracted with 

ether, the ethereal extract dried over anhydrous 

sodium sulphate and the ether removed. The oily 

residue was shaken up with a warm solution of sodium 

bicarbonate and on cooling the este- became solid. The 

pale yellow solid alas filtered off, washed well with 

water and dried in the desiccator. The ethyl ester 

of 4- chloro- (8f- quinclyl)- enthranil_c acid was 

recrystallized three times from ethyl alcchol and 

the pale yellow monoclinic crystals melted at 105`. 

(Found: C, 66.1; H, 4.7; N, 8.65; Cl, 11.5. 

Required for C18H1502N2Cl, C, 66.2; H, 4.6; N,8.6, 

Cl, 10.9) . 

Ethyl 4- chloro- (8'- quinoly1)- anthranilate is 

soluble," 
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soluble in hot alcohol and strong mineral acid, 

slightly soluble in cold alcohol, benzene and dilute 

acid and insoluble in dilute alkali. 

5: 8- Dichloro- 1s2,2':3 ?- p7ridoacridine. 

4- Chloro -(8' -quinolyl) anthranilic acid (8 g.) 

was refluxed with phosphorus oxychloride (30 c.c.) 

at 150° for 4 hours. The excess phosphorus oxychicrlde 

1.as distilled off under reduced pressure and the dark 

brown residue immediately triturated with cold sodium 

hydroxide solution. E., ,e%ing care to ensure that 

the mixture was alkaline throughout and that it did 

not heat up, hydrolysis of the 5 :C-- dichloro- 1:2,2':31- 

pyridoacridine was brought to a minimum. The pale 

brown solid was filtered off, washed with water 

until neutral and dried. The yield of 6.1 g. 

melted at 234 °. 5:8- Dichloro -1:2,2':3' -pyrido- 

acridine was recrystallized three times from dry 

benzene and melted at 238 °. (Found: C, 63.5; 

H, 2.9; N, 9.2; Cl, 23.7. Required for 

C18H8N$C12f C, 64.5; F, 2.7; N, 9.36; Cl, 23.75). 

5:8- Dichloro -1 :2,2':3'- pyridoacridine is 

soluble In alcohol, benzene and cold dilute acid, 

in all of which a marked green fluorescence is 

observed. It is quite stable to alkali as when 

heated / 
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heated at 100° with 10% sodium hydroxide solution 

it remains unaltered, m.p. 234 °. 

6- Chloro -112,2'+3' -p; ridoacridone. 

5 :8- Dichloro -1 :2,2':3' -pyridoacridine (1 g.) 

was heated at 100° wit.: i :; hydrochloric acid (10 c.c.) 

After one hour a canary yellow crystalline solid 

separated and heating was continued for a further 

hour. When cool the yellow solid was filtered off, 

washed with water and dr'ed. The product so obtained 

melted at 309 -311° and was evidently 8- chloro -1 :2, 2' :3' - 

çyridoacridone and not its hydrochloride for, when 

treated with dilute alkali, it remained unchanged. 

This chloropyridoacridone was also obtained 

by refluxing 5 :8- dichloro- 1:2,2' :3'- pyridoacridine 

(1 g,) with ethyl alcohol (10 c.c.) for one hour. 

When cool the 5- chloro- 1 :2,2' :3'- pyridoacridine was 

filtered off and washed with cold alcohol. It was 

recrystallized from ethyl alcohol and melted st 311 °. 

(Found: C, 67.35; H, 3.4; N, 10.15; Cl, 12.65. 

nequired for C1 BHfl ONQC1: C, 68.4; H, 3.2; N, 10.0, 

Cl, 12.65). 

8 -Ch loro -1 :2,2':3'- pyridoacridone is soluble 

in hot alcohol and strong mineral acids, slightly 

soluble in cold alcohol and dilute mineral acids and 

insoluble in dilute alkali and 5w acetic acid. 

8- Chloro/ 



8- Chloro -5 4,- diethj laminoethylamino)-1:2,2':3'- 
pyridoacridine. 

A mixture of redistilled phenol (4 g.) and Ç- 

diethylaminoethylamine (0.5 g.) was dried in a 

vacuum at 100° as In previous experiments of this 

kind. 5: 8- Dichloro- 1 :2,2' :3'- pyridoacridine (0.5 g.), 

which had been specially dried in the vacuum desiccator, 

was introduced and the mixture heated at 100° under 

reflux. in about 15 minutes all the chloro compound 

had dissolved to form a dark reddish -brown solution. 

After 2 hours a marked reaction for chlorine ions was 

given and the cooled mixture was pcured into sodium 

çydroxide solution (30 c.c. of 2 Ti ). The yellow 

precipitate so formed was extracted with ether and 

purified by shaking the ethereal extract with 5% 

acetic acid, re- precipitating with ammonia and re- 

extracting with ether. This ethereal solution was 

dried over anhydrous potassium carbonate and the 

ether removed by distillation. The residue, which 

was a brownish -red oil was placed under a vacuum 

at 100 °.to remove any ethylamine base and after 

about half an hour the residual 8- chloro -5 -(p- 

diethylaminoethylamino)- 1:2,2' :3'- pyridoacridine be- 

caide solid. When recrystallized three times from dry 

ligroin the pale yellow crystals melted at 1312-. 

Found/ 
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Found: C, 69.6; H, 6.15. Required for 

C22H23N4C1: C, 69.75; H, 6.1). 

8-Chloro-5-(3-diethylairinoethylamino)-1;2,2':3- 

pyridoacridine exhibits a marked blue fluorescence in 

alcoholic and enereal solutions persisting to great 

dilutions. 

6- Chloro -5 
Ç 

6 -diethylamino-c--ethylbutZlamine)- 
1:2,2 :3'- yridoacridine. 

Redistilled phenol (4 g.) and 2- amino -5- 

diethylsminopen_tan_e (0.7 g.) were mixed in a test 

tube which, when evacuated, was placed in a boiling 

water bath. After two hours 5:8-dichloro-l:2,2':3'- 

pyridoacridine (0.5 g.), which had been dried in the 

desiccator, was introduced and the mixture heated at 

100° under reflux for 2 hours. The cooled contents 

of the tube were poured into caustic soda solution 

(30 c.c. of 2 N) whereupon a yellow semi -solid 

precipitate was produced. This was extracted with 

ether and purified as in the previous experiment. 

After drying the ethereal extract over anhydrous 

potassium carbonate the ether was removed by 

distillation. The residual dark red oil was placed 

in a vacuum at 100° and after about an hour a 

brownish -yellow oily solid remained. 8- Chloro -5- 

diethylamino-amethylbutylamino)-1:2,2':3'- pyrido- 

arridine/ 
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acridine, so obtained, was recrystallized three times 

from dry ligroin and the pale yellow needles melted at 

116 °. (Found: C, 71.8; H, 6.85; Cl, e. . 

Required for C25H24N4C1: C, 71.35; H, 6.9; Cl, 8.4). 

üiYen the brownish- yellow oily solid was treated 

with cold saturated alcoholic hydrobromic acid a 

crystalline orange compound separated. This compound, 

the trihydrobromide of the base with two molecules 

of water of crystallization, was recrystallized from 

ethyl alcohol and melted at 252'. (Found: C, 42.85; 

5.3; N, 7.6; Ag halides from 1 mg. of compound = 

C.999 mg. Required for C25H29',4C1.3HBr.2H20: C, 43.1; 

H, 5.2; N, 8.05; tig halides = 1.017 

This hydrobromide is soluble in cater exhibiting 

a marked green fluorescence even in very dilute 

solution. 

4- Chloro- (0' -mothoxy -8' -quincly 1) anthranilic acid. 

Potassium 2 :4- dichlorobenzoate (22.9 g.), 8- 

amino -C- methoxyquinoline (17.4 g.), amyl alcohol 

(30 c.c.) Lßd copier bronze (0.2 g.) were mixed 

together end refluxed at 150` for 5 hours. The 

mixture was cooled and the brown solid filtered off and 

washed with acetone. It was dissolved in a l ?rge 

volume; 



volume of hot dilute ammonia, and filtered while 

still hot. On the addition of acetic acid to the 

filtrate a bright yellow precipitate of 4- chioro- 

(c' methoxy- B'- quinolyl)- anthranilic acid was pro- 

duced which, when cool was filtered off and washed 

with water. Yield 19.6 g. The acid was recrystallized 

from ethyl alcohol and melted at 258 -259 °. 

4- Chloro -(6' -iiethoxy -8' -quinolyl)- e.nthranilic 

acid is soluble in alcohol, benzene, acetone and 

dilute alkali. When using stronger alkali (NaOH 

or KOH) relatively insoluble sodium or potassium salts 

are formed. The acid is very slightly soluble in 

water and dilute acids and insoluble in ether and 

petroleum ether. 

The acid ( 5 g.) was refluxed for 4 hours with 

a mixture of ethyl alcohol (25 c.c.) and concentrated 

sulphuric acid (10 c.c.). The dark orange solution 

was cooled and poured into ice -water and the solid 

which separated filtered off and washed with cold 

water. It was warmed with dilute ammonia and, after 

cooling the pale yellow solid was filtered off. 

Yield 4.1 g. The ethyl 4-c171oro-(6'ethoxy-8'- 

quinoly1/ 
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quinolyl) anthranilate, so obtained, was re- 

crystallized twice from ethyl alcohol and melted at 

111 °. (Found: C, 63.35; H, 4.85; N, 8.1; Cl, 

10.0. Required for C19H1703N2C1: C, 63.95; H, 4.8; 

N, 7.85; Cl, 9.95) . 

The ethyl ester is soluble in hot alcohol and 

benzene, slightly soluble in cold alcohol and dilute 

acid, and insoluble in dilute alkali. 

5:8 -Di ch loro- 4methoxy -1:2, 2' : 3' -pyridoacridine . 

4- Chloro -6' methoxy-8'- quinolyl) anthranilic 

acid (6 g.) was refluxed at 150° for 4 hours with 

phosphorus oxychloride (30 c.c.) . The excess 

phosphorus oxychloride was distilled off under 

reduced pressure and the dark brown residue was tri- 

turated with cold 20;4, sodium hydroxide, care being 

taken that the whole of the mass was made alkaline 

while the temperature was kept low in order to 

prevent hydrolysis. The pale brown solid was filtered 

off, washed with water until neutral and dried. 

Yield 4.5 g. The 5:8- dichloro -4- methoxy- l:2,2':3'- 

pyridoacridine was recrystallized three times from 

specially dried benzene and melted at 196 -197 °. 

(Found: N, 8.8; required for C17H100N2C12: N = 8.5). 

5 :8 -/ 



5:8- Dichloro- 4methoxy- 1:2,2':3' -pyrido- 

acridine is soluble in alcohol, benzene and cold 

dilute acid, and insoluble in dilute alkali. When 

heated at 100° for 2 hours with 10 ¡G sodium hydroxide 

it remained unchanged. 

8-Chloro-4-methoxy-1:2,2' :3'-pyridoacridone. 

5:8-Dichloro-4-methoxy-1:2,2':3'-pyrido- 

acridine (1 g.) was heated at 100° with 10 ¡o hydro- 

chloric acid. In about an hour a crystalline orange 

solid separated and heating was continued for a 

further hour. The solid was filtered off, washed 

with water and dried. It melted at 310 -312° and 

was evidently the hydrochloride for, when treated 

with dilute alkali, it yielded the base, 8- chloro- 

4-- methoxy -1:'4,2':3'- pyridoacridone, m.p. 253 -255 °. 

Yield 0.86 g. 

The pyridoacridone hydrochloride was also 

obtained by refluxing 5:8 -di chloro-4- methoxy - 

1:2,2':3'-pyridoacridine with alcohol for 30 minutes. 

When cool the orange coloured solid was filtered off 

and melted at 308 -310 °. On treatment with alkali 

the base, m.p. 255 -257 °, was obtained. 8- chloro- 

4-/ 



4- methoxy- 1:2,2':3'- pyridoacridone was recrystallized 

twice from ethyl alcohol and the pale yellow needles 

melted at 257 -25e °. (Found: C, 64.3; H, 3.55; 

, 9.25; Cl, 11.65. Required for C1 7 H11U2N2C1 ; 

C, 65.7; u, 3.54; N, G.02; Cl. 11.43). 

5-Chloro-4-iaatL.exy -1: 2, 2' : 3' : pyT'idoa cridone is 

soluble in hot alcohol End strong mineral acid in 

which it exhibits e marked green fluorescence. Tt 

is slightly soluble in cold alcohol and dilute acid 

and insoluble in weter, dilute acetic acid and dilute 

r:lkeli . 

8-Cr:loro-4-methoxy -5 W-d;_ ethylamincethylamino ) -1: 2, 2:3' - 
FJrld.cacrIdine. 

Redistilled phenol (4 g.) and F- diethylaminc- 

ethylamine (0.5 g.) were specially dried in a vacuum 

at 100° as in previous condensations of this nature, 

and 5: 8- dichloro- 4- methoxy -1:2,2':3'- pyridoacridine 

(0.5 g.), which had been dried in the desiccator, 

added. The reddish- brown mixture was heated at 

100 under reflux for 2 hours when a marked reaction 

for chlorine ions was given. The cooled phenol 

mixture was poured into sodium hydroxide solution 

(30 c.c. cf 2 N ), and the yellow precipitate 

extracted with ether. The base was purified by 

shaking¡ 



shaking the ethereal extract with 5; acetic acid, 

re- precipitating with ammonia and re- extracting with 

ether. After drying this ethereal extract over 

anhydrous potassium carbonate the ether was removed 

by distillation. The dark brown semi -solid residue 

was heated under a vacuum at 100° to remove the excess 

ethylamine base and the residue became solid. After 

recrystallizing three times from dry ligroin the P- 

chloro -4- methoxy- 5- 4;- diethylamino -ethyl &mino)- 1:2,2' :3'- 

pyridoacridine was obtained in pale yellow micro - 

needles, m.p. 152 °. Yield 0.42 g. (Found: C, 68.8; 

H, 6.15; Cl, 8.75. Required for 

C23H250N4C1: C, 67.6; H, 6.1; Cl, 

This base is soluble in alcohol and ether in both of 

which it exhibits a marked blue fluorescence persist- 

ing to very great dilution. 

8-Chloro-4-methoxy-5-( cS-diethylamino-ß methyl- 
butylamino1-1:2,2T:3 ry idoacridine. 

5:8-Dichloro-4-methoxy-1:2,2':3'-pyridoacridine 

(0.5 g.) was condensed at 100° with dry 2- amino -5- 

diethylaminopentane (0.6 g.) in dry redistilled 

phenol (4 g.) as in the previous experiment. After 

2 hours a marked reaction for chlorine ions was 

given, the cooled phenol mixture poured into sodium 

hydroxide solution (30 c.c. of 2 N) and the yellow 

oily precipitate extracted with ether. The base 

was, 
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was purified as in the previous experiment and 

remained as a dark reddish -brown oil which did not 

crystallize from hot dry ligroin. The picrate was 

precipitated by adding a cold saturated alcoholic 

solution of picric acid to an alcoholic solution of 

the 8- chloro -4- methoxy -5 -( Ó- diethylamino methyl - 

butylamino)- 1:2,2':3' -pyridoacridine. The orange - 

yellow picrate was filtered off, washed with alcohol 

and, after recrystallizing twice from ethyl alcohol, 

melted at 158-159°. Yield 1.1 g. (Found: C, 

H,4.3; N, 15.35; C1,4.3. Required for C2611310N4C1, 

2C TI C *' C, a).2; 11 4.1; 1E-4; Cl, 3.2. 

(6'- Quinolyl) -anthranilic acid. 

(cf. Ullmann, Ann. 355, 340 

Potassium o- chlorobenzoate (19.5 g.), 6- amino- 

quinoline (14.4 g.), amyl alcohol (30 c.c.) and 

copper bronze (0.1 g.) were mixed together and 

refluxed at 150° for 6 hours. When cool, the brown 

solid was filtered off, washed with acetone and 

dissolved in a large volume of hot dilute ammonia. 

The hot solution was filtered and the filtrate 

carefully made acid with acetic acid. (6-Q.uinoly1)- 

anthranilicdcid was precipitated as a yellow solid 

which, when cool, was filtered off, washed with 

water, 



water and dried. Yield 16.2 g. 

The acid was recrystallized from ethyl alcohol 

and the pale yellow needles melted at 246 -247 °. It 

is soluble in dilute alkali and hot alcohol. A 

relatively insoluble sodium or potassium salt 

separates when the acid is treated with strong alkali. 

The acid is only slightly soluble in cold alcohol and 

dilute acid and is insoluble in water. 

Ethyl (6'- quinolyl)- anthranilate. 

A mixture of (6'- quinolyl)- anthranllic acid 

(3 g.), ethyl alcohol (25 c.c.) and concentrated 

sulphuric acid (10 c.c.) was refluxed for 2 hours 

and the cooled solution poured into ice -water. The 

orange solution was filtered and the filtrate made 

faintly alkaline with ammonia when a pale yellow 

crystalline solid separated. This was filtered off, 

washed with cold water, and dried. Yield 2.2 g. 

Ethyl (6'- quinolyl)- anthranilate recrystallized 

from ethyl alcohol in the form of pale yellow 

needles, m.p. 92.5 °. (Found: C, 73.5; H, 5.2; 

N, 9.75. Required for C18H1602N2: C, 74.0; H, 5.5; 

N, 9.6). The ester is soluble in dilute acid, hot 

alcohol and hot benzene, slightly soluble in cold 

alcohol/ 
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alcohol and benzene, and insoluble in dilute 

alkali. 

5- Chloro- 3:4,2' :3' -pyridoacridine. 

(6'- Quinolyl)- anthranilic acid (6 g.) was 

refluxed with phosphorus oxychloride (30 c.c.) at 

150° for 4 hours. The excess phosphorus oxychloride 

was distilled off from the dark brown solution 

under reduced pressure and the brown residue tri- 

turated with cold 20% sodium hydroxide. Care was 

taken to ensure that the solid was made definitely 

alkaline throughout while the temperature was kept 

low so that hydrolysis did not occur. The brownish - 

red solid was filtered off, washed with water until 

neutral and dried. Yield 4.6 g. The 5- chioro- 

3:4,2':3'- pyridoacridine was recrystallized three 

times from specially dried benzene and the pale 

brownish -yellow needles melted at 181.5 -182 °. (Found: 

C, 70.8; H, 3.5; N, 10.5; Cl, 13.4. Required for 

C12H9N2C1: 1/4 H20, C, 71.4; H, 3.5; N, 10.4; Cl, 

13.2). 

5- Chloro- 314,2':3'- pyridoacridine is soluble 

in alcohol, benzene and cold dilute acid. It is 

quite stable to dilute alkali for when heated at 100° 

with/ 
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with 10% sodium hydroxide solution for 2 hours, it did 

not dissolve and remained unchanged, m.p. 1'79 °. 

34,2' : 3' -fy'ridoa cridone . 

When 5 -cr loro -3:4, 2' : 3' -py ridoa cridone was 

heated at 100` with 10,, hydrochloric acid for 2 hours 

» pale yellow crystalline compound separated. This 

was filtered off, washed with water and did not melt 

below 360 °. his compound was evidently the hydro- 

chloride for, when treated n_tr dil-,.tte alkali a light 

grown solid, free fD L chlorine, produced which 

melted at 358c. The 3:4,2' :3' -pyridos cridone was 

recrystallized from ethyl alcohol and melted at 360 °. 

(Found: N, 10.5 . Required for C16H1 0ONz .H$0: 11,10.6). 

The pyridoacridone hydrochloride was also 

produced by refluxing 5- chloro- 3:4,2':3'- pyrido- 

acridine with ethyl alcohol for 30 minutes. The 

yellow crystalline precipitate was filtered off 

and treated with dilute alkali to produce the 

base, m.p. 

3:4- 2':3'- Pyridoacridone is soluble in strong 

mineral acid and hot alcohol in both of which it 

exhibits a marked green fluorescence. It is 

slightly soluble in cold alcohol and dilute mineral 

acid and insoluble in dilute acetic acid and dilute 

alkali. 

5 -/ 
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5-0-Diethylaminoethylamino)- 3:4,2':3' -pyrido- 
acridine. 

Redistilled phenol (4 g.) was dried in a 

vacuum at 100° for 2 hours, p,- diethylaminoethylamine 

(0.5 g.) introduced and the mixture heated at 100° 

in a vacuum for a further hour. 5- Chloro- 3:4,2':3'- 

pyridoacridine (0.5 g.), specially dried in the 

desiccator, was added and the mixture heated at 100° 

under reflux for 2 hours when a marked reaction for 

chlorine ions was given. The cooled phenol mixture 

was poured into sodium hydroxide solution (30 c.c. 

of 2 N) and the yellow precipitate extracted with 

ether. The base was purified by shaking the ethereal 

extract with 5% acetic acid, re- precipitating with 

ammonia and re- extracting with ether. This ethereal 

extract was dried over anhydrous potassium carbonate 

and the ether distilled off. The residual brownish - 

red oily solid was heated under a vacuum at 100° to 

remove the excess ethylamine base and the sticky 

solid which remained was dissolved in hot dry ligroin 

and filtered. On cooling 5-0-diethylaminoethyl- 

amino)- 3:4,2' :3' -pyridoacridine crystallized in 

yellow needles which, when recrystallized twice from 

dry ligroin, melted at 92 °. Yield 0.41 g. (Found: 

C, 76.45; H, 7.4; N, 16.1. Required for 

C22H24N4: C, 76.7; H, 7.0; N, 16.3). 

5 -/ 
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5 -( cS- Diethylamino- a- methylbutylamino) -3:4,2':3' - 
pyridoacridine. 

Redistilled phenol (4 g.) was dried at 100° 

under a vacuum and 2- amino- 5- diethylaminopentane 

(0.6 g.) added. The mixture was dried as in the 

previous experiment, 5- chloro- 3:4,2':3' -pyrido- 

acridine .(0.5 g.), which had been dried over 

sulphuric acid in the desiccator, added, and the 

mixture heated at 100° under reflux. After 2 

hours a marked reaction for chlorine ions was given 

and the cooled phenol mixture poured into sodium 

hydroxide solution (30 c.c. of 2 N). The pale 

brown oily precipitate was extracted with ether and 

purified as in the previous experiment. The residual 

dark reddish -brown oil was heated under a vacuum 

at 100° to remove the excess pentane base. 5 -( S - 
Diethylamino- <- methylbutylamin9' -3:4, 2' :3'-pyridoacri- 

dine (0.46 g.) remained as a dark red oil which did 

not crystallize from hot ligroin. It was dissolved 

in 5jo acetic acid (2 c.c.) and the solution eva- 

porated to dryness under reduced pressure. This 

acetate, however, did not crystallize even after 

standing several days in the vacuum desiccator and 

the base was recovered by dissolving the acetate 

in water, filtering, basifying with ammonia and 

extracting/ 
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extracting with ether. The picrate was precipitated 

by adding a saturated ethereal solution of picric 

acid. The canary yellow needles were filtered off, 

washed with ether and, after two recrystallizations 

from ethyl alcohol, melted at 121 °. The analytical 

figures suggest that the compound is the desired 

dipicrate with three molecules of water. (Found:, 

C, 48.5; H, 4.4; N, 15.9. Required for 
..3 

C25H30N4.2Cgl0 .7Na.3H2O: C, 49.4; H, 4.7; N, 15.6). 

4- Chloro- (6'- cjuinolyl)- anthranilic acid. 

(cf. Ullmann, 1907, 3; 340) . 

Potassium 2:4- dichlorobenzoate ( 45.8 g.), 6- 

aminoquinoline (28.8 g.), amyl alcohol (50 c.c.) 

and copper bronze (0.5 g.) were mixed together and 

refluxed at 150 °for 6 hours. When cool the amyl 

alcohol was filtered off and the brown residue 

washed with cold acetone. The solid material was 

dissolved in a large volume of hot dilute ammonia 

and after filtering, the filtrate was made acid 

with acetic acid whereupon a brownish -yellow pre- 

cipitate of 4- chloro- (6'- quinolyl)- anthranilic acid 

was produced. When cold the acid was filtered off 

washed with cold water and dried. Yield 35.5 g. 

The/ 



The acid was recrystallized from ethyl alcohol and 

melted at 2C6 °. 

4- Chloro- (6'- quinolyl)- anthranilic acid is 

soluble in dilute alkali and acetone in the cold and 

alcohol and benzene in the hot. It yields insoluble 

sodium or potassium salts from strong sodium or 

potassium hydroxide. The acid is only slightly 

soluble in alcohol, benzene and dilute acid and 

insoluble in ether and water. 

Ethyl 4- chloro- (6'- quinolyl)- anthranilate. 

4- Chloro- (6'- quinolyl)- anthranilic acid (3 g.) 

was refluxed for 4 hours with ethyl alcohol (26 c.c.) 

and concentrated sulphuric acid (10 c.c.). The 

cooled solution was poured into ice -water, filtered 

and made alkaline with ammonia. A dark red oily 

substance separated which, when shaken with dilute 

sodium bicarbonate solution became solid. Yield 

2.3 g. Ethyl 4- chloro- (6'- quinolyl)- anthranilate 

was recrystallized twice from ethyl alcohol and 

melted at 108.° (Found: C, 65.9; H, 4.45;N, 8.6; 

Cl, 11.15. Required for C18H1502N2C1: C, 66.2; 

H, 4.6; N, 8.6; Cl, 10.9) . 

The ester is soluble in dilute acid and hot 

alcohol, slightly soluble in cold alcohol and benzene 

and insoluble in dilute alkali. 

5:8 / 
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5:8- Dichloro- 3:4,2' :3' -pyridoacridine. 

4- Chloro- (6'- quinolyl)- anthranilic acid was 

refluxed with phosphorus oxychloride at 150° for 4 

hours. The excess phosphorus oxychloride was 

distilled off from the dark brown solution under 

reduced pressure and the brown residue triturated 

with cold 20 sodium hydroxide, taking care to 

ensure that the solid was made alkaline throughout 

without the temperature rising, thus preventing 

undue hydrolysis. The reddish -brown solid was 

filtered off, washed with water until neutral and 

dried, Yield 4.9 g. 5:8 -Di chloro-3 : 4, 2' :3' - 

pyridoacridine was recrystallized three times from 

dry benzene and melted at 219`. (Found: C, 64.1; 

H, 2.8; N, 9.5, Cl, 23.8. Required for 

C1BH8N2C12. C, 64.2; H, 2.7; N, 9.4; Cl, 23.75). 

5:8- Dichloro- 3:4,2':3' -pyridoacridine is 

soluble in alcohol, benzene and dilute acid and 

insoluble in dilute alkali. When heated at 100° 

for 2 hours with 10% sodium hydroxide it remained 

unaltered. 

8-Chloro-3:4,2':3'-pyridoacridone. 

5:8-Dichloro-3:4,2':3'-pyridoacridine (1 g.) 

was heated at 100° with 10';3 hydrochloric acid (10 c.c.) 

for/ 
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for 2 hours when a yellow crystalline compound 

separated. This was filtered off, washed with 

water and dried, m.p. 386 -387 °. It was evidently 

the hydrochloride of 8- chloro- 3:4,2' :3' -pyrido- 

acridone for, when treated with dilute alkali, a 

very pale brown solid was produced, m.p. 295 -296 °. 

When recrystallized from ethyl alcohol 8- chloro- 

3:4,2' :3' -pyridoacridone separated in fine needles, 

mp 298`. (Found: N, Required 

for C16H90N2C1: N, 10.0). 

The chloropyridoacridone hydrochloride was also 

obtained by refluxing 5:8-dichloro-3:4,21:31- 

pyridoacridine with ethyl alcohol for half an hour. 

The yellow crystalline solid was filtered off and 

treated with dilute alkali to yield 8- chloro- 3:4,2':3'- 

pyridoacridone, m.p. 296 °. 

8- Chloro -3:4,2':3'- pyridoacridone is soluble 

in strong mineral acid and hot alcohol and slightly 

soluble in dilute mineral acid and cold alcohol. 

It is insoluble in dilute acetic acid and dilute 

alkali. 

8-Chloro/ 
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8-Chloro-5-(-diethylaminoethylamino)-3:4,2':3'- 
pyridoacridine. 

Redistilled phenol (4 g.) was dried in a vacuum 

at 100° for 2 hours, ß- diethylaminoethylamine (0.5 g.) 

added, and the mixture dried as before for a further 

hour. 5:8- Dichloro- 3:4,2':3'- pyridoacridine (0.5 g.), 

which had been dried in the desiccator, was intro- 

duced and the dark reddish -brown mixture heated at 

100 °under reflux for 2 hours when a marked chlorine 

ion reaction was given. The cooled phenol mixture 

was poured into sodium hydroxide solution (30 c.c. 

of 2 N) and the brown precipitate extracted with 

ether. The base was purified by shaking the 

ethereal solution with 5% acetic acid, re- precipitating 

with ammonia and re- extracting with ether. This 

ethereal extract was dried over anhydrous potassium 

carbonate and, after removing the ether, the residual 

reddish -brown oily solid was heated at 100° under a 

vacuum to remove the excess ethylamine base. The 

residual 8-chloro-5-0- diethylaminoethylamino) - 

3:4,2':3'- pyridoacridine was dissolved in hot dry 

ligroin, and on cooling, separated in pale yellow 

micro needles. These were recrystallized twice from 

dry/ 
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dry ligroin and melted at 127 °. (Found: C, 68.6; 

H, 6.05; Cl, 9.15. Required for C22H2$N4C1.1/4 F20: 

C, 68.9; H, 6.1; Cl, 9.3). 

8- Chloro -5 ( vÇ-diethylamino-a.-methylbutylamino)- 
3:4,2':3'- pyrido- acrfdine. 

Redistilled phenol (4 g.) and 2- amino -5- 

diethylamino pentane (0.6 g.)were dried in a vacuum 

at 100° as in the previous experiment. 5:8 -Di- 

chloro- 3:4,2':3'- pyridoacridine (0.5 g.), dried 

over sulphuric acid in the desiccator, was added and 

the mixture heated at 100° under reflux for 2 hours 

when a marked reaction for chlorine ions was given. 

The cooled phenol mixture was poured into sodium 

hydroxide solution (30 c.c. of 2 N) and the brown 

oily precipitate extracted with ether. The base, 

which was purified and isolated as in the previous 

experiment was a dark red oil which did not 

crystallize from hot ligroin. Yield 0.47 g. 

The base was dissolved in 5' acetic acid 

(2 c.c.) and the solution evaporated to dryness 

under reduced pressure. A solid acetate remained 

which melted at 74 -78 °. It dissolved in hot 

benzene but came out oily on cooling and did not 

crystallize on standing. More promising results 

were obtained by dissolving the acetate in a 

mixture/ 
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mixture of benzene and glacial acetic acid but 

only a very small quantity of crystalline material 

was obtained. 

The base was therefore recovered by dissolving 

the acetate in water, making alkaline with ammonia 

and extracting with ether. The ethereal extract 

was dried over anhydrous potassium carbonate and 

the picrate precipitated in canary yellow needles 

by adding a saturated ethereal solution of picric 

acid. When recrystallized from ethyl alcohol the 

yellow needles melted at 216 °. (Found: C, 46.3; 

H, 3.75; N, 16.35; Cl, 3.85. Required for 

C2bH24N4C1.3C6H307N3: C, 46.6; H, 3.4; N, 16.4; 

Cl, 3.2). 

8- Chloro- 5- (Y- diethylamino- n- propylamino)- 3:4,2':3'- 
yyridoacridine. 

Redistilled phenol (4 g.) and Y- diethylamino- 

n- propylamine (0.5 g.) were dried in a vacuum at 

100° as in previous experiments of this nature. 

5:8- Dichloro- 3:4,2' :3'- pyridoacridine (0.5 g.), 

which had been dried in the vacuum desiccator, was 

added and the mixture heated under reflux at 100° 

for 2 hours when a positive reaction for chlorine 

ions was given. The cooled phenol mixture was 

poured/ 



poured into sodium hydroxide solution (30 c.c. of 

2 N) and the reddish-brown precipitate extracted 

with ether. After purifying as before the base 

was left as a red oil which crystallized after two 

purifications from hot dry ligroin. 8- Crloro -5- 

(Y-diethylaminc-n-propylamino)- 3:4,2':3' -pyrido- 

arridine was obtalaed as a reddish- orange solid and 

after two recrystallizations from dry ligroin the 

pale orange needles melted at 119.5 -120 °. (Found: 

N, 13.8. Required for C23H25N4Cl: N, 14.27). 

8- Chloro -5- (Y- diethy lancino -n -I ropylamino )- 

3:4, 2' :3' -pyridoacridine exhibits a faint blue 

fluorescence in very dilute alcoholic, ethereal 

and acid solutions. 
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V. THE RESULTS OF BIOLOGICAL TESTS FOR APdTI- 

l',1AL11YIAL ACTIVITY. 

Preliminary antimalarial tests have been carried 

out on P. Gallinaceum in chicks by the staff of the 

Biological Laboratories of Imperial Chemical Industries 

Ltd., to whom I am indebted for the following results. 

Compound Activity 

5-(Diethylamino-methylbutylamino)- 
l:2, 2' :3'-pyridoacridine 0 

4-b;ethoxy-5-(diethylamino-methylb utyl- 
amino)-1:2,2':3'-pyridoacridine 0 

8-Chloro-5-(diethylamino-ethylamino)- 
1:2,2':3'-pyridoacridine O 

8-Chloro-5-(diethylamino-methylbutyl- 
amino)-1:2,2':3'-pyridoacridine 0 

8-Chloro-4-methoxy-5-(diethylamino- 
ethylamino)-1:2,2':3'-pyridoacridine 0 

8-Chloro-4-methoxy-5-(diethylamino- 
methylbutylamino) -1:2, 2' : 3'- 
pyridoacridine 0 ? 

5-(Diethylamino-ethylamino)-3:4,2' :3'- 
pyridoacridine + 

5- (Diethylamino-methylbutylamino) - 
3:4,2':3'-pyridoacridine 

8-Chloro-5-(diethylamino-ethylamino)- 
3:4,2' :3'-pyridoacridine 

8-Chloro-5-(diethylamino-methylbutyl- 
amino)-3:4,2':3'-pyridoacridine 
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These results show that most of the 

derivatives of 1:2,2' :3' -pyridoacridine with the 

possible exception of 8- chloro- 4methoxy -5 -( ES- 

diethy la vino- tr.- methylbutylamino) -1 :2, 2' :3' -pyrido- 

acridine were ir..rictive. On the other hand all the 

derivatives of 3:4,2':3' -pyridoacridine showed some 

activity. This was most marked in 8- chloro -5 -( 6 
diethylamino -a- methyl butylamino)- and 8- chloro -5- 

(p- diethylaminoethylamino) -3 :4,2':3' -pyridoacridine 

both of which it will be noticed contain the chlorine 

atom in the acridine nucleus in the same position in 

which it is found in atebrin. 

When this chlorine atom is absent the activity 

is considerably weakened end here the advantage of 

the isoamyl side chain over the simpler ethylamine 

side chain becomes apparent. 

ït will be noticed that in the active com- 

pounds the nitrogen of the fused on pyridine nucleus 

is attached to the same carbon atom as is the oxygen 

of the methoxy group in atebrin and indeed the new 

series of active compounds may be thought of as 

derived from the atebrin series by replacing the 

methoxy group by this pyridine ring. From this 

point of view the parallel effects cf the chlorine 

atom in this new series and the atebrin series is 

not/ 
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not surprising. On the other hand these analogies 

may be only accidental. 

Further preliminary observations suggest 

that the activity of 6- chloro -5 -( 6- diethylamino- 

a-methylbutylamino) -3:4,2' :3'- pyridoacrid.ine, on a 

weight for weight basis, is about half that of 

atebrin. This compound is probably the most active 

of the foul, representatives of the series so far 

tested. 
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VI. SUMMARY. 

I. A survey of the known types of synthetic 

antimalarial compounds is given and some aspects 

of the relation between chemical constitution and 

antimalarial activity is discussed. 

U. The preparation is described of 5- chloro- 

1:2,2' :3- pyridoacridine derivatives from 8- amino- 

quinoline or 8- amino- 6- methoxycuinoline on the one 

hand and o- chlorobenzoic acid or 2:4- dichloro- 

benzoic acid on the other. The chlorine atom in 

these pyridoacridine compounds has been replaced 

by diethylan;inoethylamino and diethylaminomiethyl- 

butylamino side chains. 

III. 5- Ghloro- 3:4,2':3'- pyridoacridine and 5 :6- 

d' chloro- 3 :4,2' :3'- pyridoacridine have been 

synthesized by condensing e- aminoçuinoline with o- 

chlorobenzoic acid and 2:4- dichlorobenzoic acid 

respectively. By replacing the chlorine atom 

in these two compounds with the appropriate amine, 

5- (diethylaminoethylamino) -, 5-(diethylamino-c.- 

methyl / 
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methyl- butylemino) -, 6- chloro- 5- ¡dicthlaminoethyl- 

amino)-, 8- chloro- 5- (diethyla.rrino- c.- metryibutÿl- 

amino) -, and 8- chloro- 5- (diethylanminopropylamino)- 

3:4,2':3'- pyridoacridines have been prepered. 

IV. None of the derivatives of 1:2,2' :3' -pyrido- 

acridine show any significant activity when tested 

on Plasmodium Gallina ccurm in cricks. The four 

derivatives of 3:4,2':3' =- pyridoacridine so far tested 

are reported as active, the two which contain the 

chlorine atom in the 8 position rf the acridine 

nucleus having an activity comparable with atebrin 

and quinine. 


