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i.'AttT 1. 

SYIvThLúIS Ol' 6=1JIL-;TIîYI,-3 :4-BI:IdZ-S-CAaB0I,ILL 

ARD SOLE 02 ITú 

It is only within the list 

decade or so, that attention has been drawn to a 

certain group of bases, cansisting of a 3 -ring system 

formed by the fusion of indole and pyridine nuclei, 

and to which the name of carbolines has been given 

from their relation to carbazole. This relation- 

-ship can be seen by a study of the following 

structural representations of carbazole (I) and 

4- carboline al), the system of numbering adopted in 

the diagram being used throughout this thesis. 

(II) 

It will be seen that there are 

four closely related isomeric carbolines cont&ining 

the nitrogen in positions 3, 4, 5, and 6 respectively 

and of these, only one, namely, 6-carboline has not 



bem synthesised, although one of its derivatives, 

namely, 'tquindoline" has been known for a considerabl 

time. rt would seem from a perusal of the literatur 

that the first to be prepared was 4- carboline, or 

norharman,,as it was then called,(Kermack, Perkin, 

and Robinson, J.D.S. 1921, 119, 60::). 

These authors proved that it was the parent 

compound of a number of naturally occuring alkaloids 

principal amongst which were, harmine,(III) and 

harmaline,(IV). 

C 3O 

(1a- (Lv) 

e 

e 

Their method of synthesis involved the 

preparation of an indole derivative, having a straight 

chain ,:attached to the 2- position; the subsequent 

ring -closure being effected by treatment with alcohol 'c 

hydrochloric acid as follo :;s : - 

N' 

CH} 

1-encïlix! inclole-a-earboxya e ero 2ÿLann;de 

co- NN. CHZCHIOCI.Hs i \\/7\ 
N 

CIN) 

s-11e15-1-incllzYt -43-dihYcrp-4-Carbo2112 e 
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.3- carboline and 5- carboline, 

however, were prepared by an entirely different 

method (Lawson, rerkin, Robinson, J.C.B. 1924, 125 

626 -57), (Robinson and Thornlgy, J.C.S., 1924, 125 

2169 -76). 

Briefly, this method consisted in 

the condensation of chloropyridine with o- phenylene- 

diamine, subsequent diazotisation of the product in 

acid solution gave rise to a derivative of benztriazol 

which in turn, by rupture of the triazol ring, 

yielded 3- carboline or 5- carboline depending on 

whether 2- chloropyridine or 4- chloropyridine had been 

used, as follows : - 

NHL 

t 
NHS, Cl. 

o- ph rtyl e tac. d¿ct mi-ne 

NaND: 

HQ- 

2- alloro pYridtrca 
2-o-Amtrzophctsy2nmtno%yndttze_ 

4_ beaz l'riu¢oly2-3'-)#Yridtìzc. 3- carbo2 tiz 

Lawson,erkin and hobinson 

found great difficulty in obtaining a satisfactory 



yield of the desired product, and were only 

successful in obtaining3- carboline by heating up 

the triazol derivative in very small Quantities at 

a time, with zinc chloride. Robinson and Thornley, 

however, found that this difficulty could be overcome 

satisfactorily by the use of syrupy phosphoric acid. 

If, instead of 2- chloropyridine, 

2- chloroquinoline was used in the above synthesis, 

Lawson, _Perkin and Robinson, found that the final 

product, which they named 4:5 -bent- carboline (V), 
N I. 

to be identical with the quinindoline of Gabriel and 

Lschènbach, (Br. 1897, 30, 3020) , who had prepared 

it by the reduction of 2 :2' dinitrocyanodibenzyl with 

ammonium sulphide :- 

>OHI: CFI -<0 

N0= NO 

a cUrsirrpeyarzodiberzzyt 

/C 
WL 

\CH 

N 
H%. 

r NH3 4-2H4O 

(Y) 

4:5- benz -6- carboline (VI) had 

been given the name "quindoline" by 'ichter and Rohner 

(Ber,. 1910, 43, 3489) who obtained it by the 

condensation of indoxyl with o- aminobenzaldehyde as 

follows :- 
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CO HzN° t 
CHI, OC 

H 

-rt H20 -- 
Ín.doxyl o-arRinoberzzaidehyJe. 

Of the other closely related 

benzcarbolines, only 5:6- benz -4- carboline has been 

synthesised. A derivative of this base (VII) was 

first prepared by -Lawson, Perkin and iobinson (loc. 

cit) as a step in the synthesis of apoharmine. 

CHO 

CH O i 

frII, 

The parent compound itself, 

Iowever, has only recently been prepared (Kermack 

and Slater, J.C.S. 1928, 32 -45). Their method 

was somewhat similar to that used in the synthesis 

of 4- carboline, i.e. it involved the preparation of 

a 3 -o- aminophenyl derivative of indole, subsequent 

ring closure being effected by treatment of the 

formyl derivative with phosphoryl chloride in boiling 

toluene solution, thus yielding 5:6 benz-4- carboline 

(VIII) as outlined below :- 



(vin) 

It will be seen from the foregoing 

sùmmary of the various syntheses of carbolines and 

benzcarbolines, that the objectives were reacheu, 

in general, by adopting either of two well- defined 

but totally dissimilar methods. 'firstly, the 

method by which the desired carboline is obtained 

through. the intermediate indole derivative, and 

secondly, the method involving the preparation of 

the corresponding benztriazol derivative. 

In the following paper, the 

synthesis of 6- methyl -3:4 -- Benz -5- carboline (IX) 

together with a few of its derivatives, is described. 

In the first scheme to be tried the method was 

similar to that in whidh Kermack and Slater obtained 

5:6- Benz -4- carboline, and is here outlined step by 

step on the lines indicated in the following scheme :- 

CH 
CO 

o-izìtroaeerphcnone 

Fischcr Srrztlzes,s. 

C-NHO 

. N=C N 
H ~ot 

ph.ar_yt. 
hydra zone o o- troace%Pfzerzorze 

TeduGron foZjowed 
by f 

777/711777)' yc 7L.a rón 
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o qteyLan:úzophc+zyZ+ncoLe 

phospFzaros oxych2orirle, 
rw 

borlin¢ trolunxc 

Unfortunately, however, experiment 

difficulties soon began to present themselves, .r'or 

example, the prepf ration of o -nitro acetophenone 

proved to be none too easy inasmuch as direct nitra- 

tion of acetophenone appeared to yield a mixture of 

he ortho, meta, and para isomers, the respective 

ercentages varying greatly according to temperature 

onditions. 

Eventually it was decided to try 

nd obtain o- nitroacetöphenone by hydrolysis of 

ethyl o- nitrobenzoylacetoacetate, which could be 

prepared by the methód of Needham and Perkin (J.C.ú. 

904, 85, 148) as follows : 

CDOH Cock 

CH3 CO. CH. GO-OC sHf 

co 

acid . 

o-n+ fn be rL .eYlehLo rr 4e 

OZ 

01.12 o-nrr"roberzzoy2aeer54eeráié 

These authors obtained ethyl 

o- nitrobenzoylacetate from the above compound by 

1ydrolysis of the acetyl group with a mixture of 

mrnoniti and ammonium chloride solution. When 

reated with concentrated sulphuric acid and left 

e,l 
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for two or three days, this ester yielded o- nitro- 

benzoylacetic adid, which on heating gently, 

decomposed with the loss of c.Lrbon dioxide and 

yieldeLL o- nitroacetophenone. This method ,however, 

proved to be somewhat lengthy, and moreover, gave 

a very poor yield of the desired product. 

o- nitroacetophenone was obtained by 

Gevekoht (Annalen 1883, 221 , 323), by refluxing 

ethyl o- nitrobenzoylacetoacetate with five times its 

volume of dilute sulphuric acid (1 part concentrated 

acid :tao parts water), a small quantity of o- nitro- 

benzoylacetone (X) beingformed as a by- product. 

In attempts to obtain o- nitroacetophenone 

bÿ Gevekoht's method, 5o`, 33g, and 286" (by weight) 

acid being used, the yields of o- nitroacetophenone 

and o- nitrobenzoylacetone obtained were 27q and b , 

22r and 68 , 16g and 70g respectively of the theoretical. 

It would seem from the above , that when 

ethyl o- nitrobenzoylacetoacet ate is heater_:_ with dilute 

sulphuric acid, hydrolysis of the ester group, and 

elimination of carbon dioxide take place primardy; 

the acetyl group in the resulting o- nitrobenizoylaceio -ie 

not-being re dil' susceptible to hydrolysis, 

o- nitroacetophenone is not obtained to any great extent. 



It was obviously essential to 

remove the acetyl group before hydrolysis of the 

ester group took place. This was achieved by 

refluxing with alcoholic sulphuric acid. 

The product. o- nitrobenzoylacetice 

ester, was then hydrolysed with dilute acueous 

sulphuric acid, yielding the desired o- nitroacetophen 

in 307) yield. tiesults almost as good were obtained 

when the fission of the acetyl group was carried out 

by means of a 5U; ar,ueous- alcoholic solution contain- 

ing l0 of sulphuric acid. It is difficult to 

account for the fact that Gevekoht, using aqueous 

sulphuric acid. obtained o- nitroacetophenone as his 

main product. It is possible, however, that some 

alcohol may have been present. 

The next step in the synthesis 

also proved rather troublesome,inasmuch as no solid 

compound could be isolated from the condensation of 

o- nitroacetophenone with phenylhydrazine. However, 

it was thought the difficulty could be overcome by 

the use of methylphenyl- hydrazine in view of the fact 

that the latter reacts more readily to form an indole 

derivative than does the former. The fact that this 

indole derivative would contain an Tá- methyl group, 

was in itself an advantage as the presence of such a 

roup would preclude the possibility of subsequent 

ring- closure in the 1;2 positions, thus leaving the 

3: position as the only one to which the chain could 

ossibly attach itself to form a closed ring. J 

ne 

lo 



i 

T'hat.such a possibility. of 

alternative ring- closure does exist will be readily 

admitted when one refers back to the work of Kermack, 

Perkin and l'obinson (1 Hc . cit.) in which, during 

their efforts to synthesise norharman, they obtained 

a compound 5- keto- 4 :5- dihydroindolediazine (1:4) (XI) 

from indole- 2- carboxyacetglylamide (XII) by treatment 

with alcoholic hydrochloric acid as follows : 

Co- NHeH2:CHIOez Hs) 

CH 

(xi) 
But when the N- methyl derivative 

of the indole.was treated in the same way, they 

obtained 3- keto- 17methy1- 4:3- dihydro'- 4- carboline (XII 

Accordingly, o- nitroacetop.henone 

was treated with methylphenylhydrazene. No solid 

compound, however, could be isolated, although the oil 

obtained by boiling with dilute hydrochloric acid, 

gave the indole colour test with hh-_rlich's reagent, 

showing that the methylphenylhydrazone, had been 

formed to a certain extent at least. In the 

original scheme of this synthesis it had been 

intended to reduce the 1.02 group (see p.7 ) after 



after the indole ring had been closed, 

but in view of the difficulty experienced in isolating 

the metl.rlphenylhydrazone, it was thought that perhaps 

this condensation would take place more reaily with 

o- acetylamino- acetophenone . The reduction of 

o- nitroacetóphenone was carried put quite smoothly 

by West's method (J.C.S. 1925, 127, 494) the 

resulting amino- conpound being a dark red oil which 

when acetylated by treatment with acetic anhydride 

in the celd yielded o- acetylaminoacetophenone m.p. 74° 

Heating was avoided since it was considereu likely 

that the reaction would go further, i.e. ring -closure 

would occur with the elimination of water and the 

subsequent formation of a iuinoline derivative as 

follows :- 

c0CHy 

CH 
I 

co 
/ 

NH 

C 3 

ertiy=4-kydroxyciulnotsac_ 

o 

hydroxy-4-rnefla.ylc1u6psoliize 
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O- acetylamino- acetophenone 

yielded a solid yellow methylphenylhydra.zone (XIV) 

which gave an indole colour test with Ehrlich's 

reagent after warming with hydrochloric acid. The 

indole derivative so formed, however, could not be 

obtained in any other form than that of a dark red 

uncrysta1lisàble oil. 

CH) 

CH) 

I 

N NH 

s 

ON) 
It was thought that this oil 

might on further treatment with alcoholic hydrochloric 

acid yielu the desired benzcarboline, but although 

a yellow solid was isolated, it did not give any 

fluorescence in acid or neutral solution as might 

have been expected. 

however, 1:6-dimethyl-3:4-benz- 

b- carboline (Xy) was eventually obtained directly 

from the methylphenylhydrazone of o- acetylamino- 

acetophenone, when the latter was treated with 

hosphoryl chloride in boiling toluene solution, the 

two stages of the reaction being represented as follow 



GH, _it\ 
1--L 

(xv1 ha 

CH 

This yellow compound which was 

CO 

NH 

found to be fairly soluble in most organic solvents, 

the resulting solutions exhibiting a strong bluish 

fluorescence visible in daylight, was crystallised 

from ligroin in the form of peculiar petal -like 

crystals, m.p. 173° 

Attention was now directed to the 

second general method for the preparation of benz- 

carbolines, in the hope that 3 :4- benz -5- carboline 

could be synthesised in this way. For the purpose 

in view, it was necessary to prepare 4- chloroquinolin 

or a suitable derivative of this compound. 

From the literature, it was found 

that 2- methyl- 4- hydroxyquinoline could be obtained 

very simply by the condensation of equimolecular 

quantities of aniline and ethyl acetoacetate (Conrad, 

Limpach, Ber. 1887, .U, 947) , according to the 

following scheme : - 

gnitiizc 

OCOC24,5- 
ctkiso 

/Mz 
g3 CHL 

I- 1 

H 

Hz 0C,CH3 G-013 N 
e,(Tzyi Qee.racdrr emit o{' ace.raaetic e-srr 
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ase 

_ 
SJys.J7H 

OH 

CH 
C 

,-cK3. 

a-"rnelJzyL-4-ftydroxyc/olno2irze 

2- methyl- 4- chloroquinoline, which 

was obtained from the hydroxy derivative by treatment 

with phosphoryl chloride and phosphorus pentachioride, 

was found to condense quite readily with o- phenylene- 

diamine to yield, 2-met .Y.l- -4 -0 -amino hp enylaminoquinoline 

m.p. 220° which, on diazotisation, with sodium nitrite 

in acid solution, readily formed the corresponding 

triazol derivative as outlined below 

Ma NOLt 

-rnei.y/74-o-o s rrarzo pherxyLc[nwr;pg ur rzoLirze 

di hydro clzLnrtele 

N 

N 
CH3 

N Ng, t 

nzethyi-4-(herzzÏnazoyZ.-39qurizv2rrze- 
hydro ehL or; cJe 

Following the method of Thornley 

and Robinson (loe.cit.), 2- methy2- 4- (benztriazol rl-3' 

quinoline, m.p. 149°, was converted into 6- methyl -3 :4 

benz -5- carboline, m.p. 298° by heating it with syrupy 

phosphoric acid. 

low theoretically, it is quite 

possible to obtain from the triazo- compound, by 

elimination of 2 nitrogen atoms from the triazol ring, 

an isomer of 6- methy1- 3;4- benz -5- carboline which/ 

HsDt-NnCt 
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could be formulated as represented below by XVI, a 

reaction which woulAbe somewhat analogous to the 

formation of apomorphine from 1-(0- aminobenzyl -)1N- 

methyl- tetrahydroisoquinoline, (Gadamer, Oberlin and 

Schoeler, Arch. f. Pharm. 1925, 263, 82), in which 

the amino group is diazotised, and the diazonium salt 

of sulphuric acid is warmed in aqueous solution with 

copper powder, when the nitrogen is eliminated and a 

bond is formed joining the benzene ring to the 

quinoline nucleus as outlined below :- 

ti)-a ini/zo buzz yl,) N,,.tetfi1Z_fi rra kydro rsoqu,hol1;,.c 
qf-rev ci,aZOrSUr,oá n /-/;,504 ,002u7on 

qkOr20Y Ft1i2 
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Now, the compound actually isolated 

exhibited a very strong bluish -violet fluorescence 

in all its solutions, both acid and neutral. This 

phenomenon of fluorescence is a general property of 

all benzcarbolines of this type. Moreover, it was 

observed from the literature that 3- carboline (loc.cit) 

and its derivative 4 :5- benz -3- carboline (loc.cit.) 

both exhibited a violet fluorescence in neutral 

solution; whilst 4- carboline (loc.cit.) and 5:6 -benz- 

-4- carboline (loc.cit.) both exhibited a brilliant 

blue fluorescence in acid solution. Therefore, 

from analogy, it would be expected that 5- carboline 

(loc.cit.) and the supposed 6- methyl -3 :4- benz -5- carboline 

isolated as above, would exhibit the same colour of 

fluorescence. The fact, that 5- carboline in 

alcoholic hydrochloric acid solution does exhibit a 

bluish -violet fluorescence in the arc light similar 

to that observed in solutions of the supposed benzcarboline, 

would seem to lend some support to the claim that the 

latter was a derivative of 3 :4- benz- 5- carboline. 

In order to further substantiate 

the above claim, it was thought desirable to prepare 

a derivative of the triazol compound already described, 

in which position 3, would be substituted by a methyl 

coup, in order that the only possible method of 

ring -closure would lead to the formation of a derivative 

of XVI; the properties of this latter compound could 

then be compared with those of the supposed benzcarboline 

already prepared. An alternative method also 

17 
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suggested itself, namely, substitution in position 5, 

when only a benzcarboline could be formed from the 

corresponding triazol derivative by loss of nitrogen 

and subsequent ring- closure. It was foutd, 

however, that the substitution suggested in the first 

scheme, could be effected very conveniently by the 

condensation of p- anisidine with ethyl methylacetoacetate 

under similar conditions to those present in the 

preparation of 2- methyl- 4- hydroxyquinoline, when 

2 :3- dimethyl -4- hydroxy- 6- methoxyquinoline, m.p. 294° 

resulted, and this method was, therefore, adopted. 

2 :3- dimethyl- 4- chloro- 6- methoxyauinoline, m.p. 111° 

A white solid which was not nearly so volEtile in 

steam as 2- methyl -4- chloroquinoline, and which differed 

also from the latter in not forming a hydrate, was 

obtained from the corresponding hydroxyouinoline by 

treatment with phosphorus oxychloride. 

,2:3- dimethyl- 4- 0- aminophenylamino -6- methoxyquinoline 

m.p. 193° which was obtained from the above chloro- 

derivative by condensation with 0- phenylenediamine, 

showed a striking resemblance to the phenylamino- 

quinoline previously isolated, and was converted into 

2 :3- dimethyl -4 -( benztriazolyl- 3')- 6- methoxyquinoline 

m.p. 201 °, by diazotisation, Lt low temperature, with 

sodium nitrite in acid solution. This compound 

on heating with syrupy phosphoric acid, did not seem 

to effervesce so freely and certainly not as so low 

a temperature as did 2- methyl -4- (benztriazolyl -3') 

quinoline, when similarly treated. 
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When it was thought that the reaction had been 

completed (judging by the cessation of effervescence) 

the resulting liquid was treated according to the 

method used in the isolation of 6- methyl -3 :4- benz -5- 

carboline, i.e. the yellow solid which separated on 

making slightly alkaline with sodium hydroxide was 

extracted with boiling ammoniacal methyl alcohol. 

Very little of the solid, however, 

went into solution, offering a striking contrast to 

the behaviour of the benzcarboline, which dissolved 

very readily in this solvent, leaving behind scarcely 

any insoluble material. 

This yellow substance, which 

seemed to be sparingly soluble in most organic solvents 

and which could not be obtained in a crystalline 

condition from any of those tried, was, however,, 

soluble in both dilute acids and sodium carbonate 

solution and even in water to a slight extent. Most 

of its solutions exhibited a greenish fluorescence in 

the arc light, the strength of which, however, 

contrasted unfavourably with that of the benzcarboline 

solutions. Furthermore, on treatment with acetic 

anhydride it yielded an acetyl derivative, a fact 

hich, when taken in conjunction with its other 

properties, such as the reduction of ammoniacal silver 

nitrate and Fehling's solutions, would seem to indicate 

the presence of a phenolic group in the molecule. 

From the above evidence it must 

be supposed that ring -closure does not occur in 
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position 6, under these conditions, even when that 

position is activated by the adjacent methoxy group, 

and that the substance actually formed is possibly 

2: 3- dimethyl- 4- 0- hydroxyphenylamino- 6- methoxyquinoline. 

(XVII). 

XVII 

beH 

Since the influence of the methoxy 

group in the above triazo compound had not apparently 

been great enough to activate the hydrogen in position 

6, so that ring -closure could occur in that position, 

it was resolved to try and synthesis the methoxy 

derivative of 6- methyl -3 :4- benz- 5- carboline. 

Accordingly, 2- methyl- 4- hydroxy- 

6- methoxyc!u uoline (Conrad and hix ipach, loc .cit .) was 

prepared by the condensation of p- anisidine and ethyl 

acetoacetate according to the scheme already outlined 

in the analogous preparation of 2- methyl- 4- hydroxyquinoline. 

2- methyl- 4- chl3ro- 6- methoxyquinoline was then obtained 

in the usual manner from the corresponding hydroxy- 

quinoline by treatment with phosphorus oxychloride 

and yielded 2- methyl -4 -0- aminophenylamino- 6- methoxy- 

quinoline, m.p. 188° when condensed with / 
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o- phenylenediamine under reduced. pressure. 

This compound yielded on diazotisation 

with sodium nitrite, under the same conditions as 

before, 2 -meth 1- 4- (benztriazol 1- 39- 6- 11ethoxyquinoline 

m.p. 144 °. 

resembled those triazo bases already mentioned, 

effervesced when heated in syrupy phosphoric acid 

solution, yielding a yellow solid on neutralisation 

with dilute caustic soda, which however, only partly 

dissolved in ammoniacal methyl acohol . The residue 

was comparatively sparingly soluble in ethyl alcohol 

and closely resembled the yellow substance, obtained 

exclusively from 2:3- dimethyl- 4- (benztriazolyl- 3') -6- 

methoxyquinoline in its inability to crystallise from 

alcohol and also in regard to the slight green 

fluorescence which it exhibited in this solvent. No 

futher attention was paid, however, to it, as it was 

obviously not the required methoxy- benzcarboline. 

The filtrate, however, yielded dark -colured crystals 

of 15- methox6- metha -3:4- benz -5- carboline, m.p. 236 °, 

on concentrating to small volume. 

This latter base , which closely 

This compound was much more soluble 

in organic solvents than 6- methyl -3:4- benz -5- carboline, 

but on the other hand did not seem to be so readily 

soluble in dilute acids. It, however, exhibited 

a strong bluish -violet fluorescence in all its 

'solutions, a phenomenon which had previously been noted 

in solutions of both 6- methyl -3:4- benz -5- carboline and 

1:6- dimethyl -3:4- benz -5- carboline, and which appeared 



to be characteristic of the derivatives of 5- carboline 

so far obtained. 

According to the theory of 

anhydronium base formation (Kermack, Perkin and 

Robinson, J.C.S, 1922, 521, 1877) , (Kermack and Slater, 

J.C.S, 1928, 789), the methosulphate of 6- methyl -3:4- 

benz-5- carboline should yield on treatment with 

caustic soda an anhydronium base (XVIII), the metho- 

sulphate of which should be identical with the metho- 

sulphate of l :6- dimethyl -3:4- benz -5- carboline. The 

above theory can be followed more easily by a study 

of the diagrams below, illustrating the various 

compounds and reactions involved. 

ó melhyi-3:p-betal-5-cprbo2iLe 

iCN,)a504 - 

ÿ 
\\415:6-c1 ielizZ-a:4-benz-S--curboliize O 

frH,)ZSOy 

hb-di+rceifi -ben.z-S aar bob 7e 

S4 [H) 
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Thus if two methosulphates which were identical 

could be obtained from these two different benz- 

carbolines according to the above scheme, then the 

constitution of these supposed benzcarbolines which 

have been prepared as described in the preceeding 

pages, would be proved beyond all reasonable doubt. 

Now, although Kermack and Slater 

obtained an anhydronium base (XIX) from 5:6- benz -4- 

carboline methosulphate by treatment with dilute 

sodium hydroxide as depicted below : - 

(XIX 

Yet Armit and Robinson (J.C.S. 

1922, 121, 827) were unable to convert the methosulphate 

of 4 :5- benz- 6- carboline (XX) into the corresponding 

anhydronium base (XXI) by similar treatment. More 

recently, (Robinson, J.C.S. 1929, 2948) it has been 

found that 2T- phenylpyrroloouinoline methosulphate 

(XXII) is decomposed by sodium hydroxide in aqueous 

solution with formation of a true anhydronium base 

( XXIII) 
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xi) 

The above evidence would seem to 

show that the possibility of anhydronium base formats n 

depends to a great extent on the distance (as measure 

by valency changes) separating the two nitrogen atoms. 

In view of the above, it seemed that the formation of 

the anhydronium base (XVIII) from 6- methyl- 3:4 -benz- 

5-carboline methosulphate by treatment with sodium 

hydroxide would be improbable since, in this case, 

as in that of 4:5- benz -6- carboline methosulphate the 

valency changes would have to traverse an extra benzene 

ring. 

In practice, however, after 

experiencing many preliminary difficulties due to the 

presence of moisture when preparing the methosulphate, 

a yellow precipitate was obtained when an aqueous 

solution of the methosulphate of 6- methyl- 3:4 -benz- 

5- carboline was treated with 



25 

either ammonium hydroxide or sodium hydroxide. This 

yellow compound which melted at 262° was probably the 

jmethoh droxide of the above 3 :4- benz -5- carboline as 

At lost weight on heating at 110 °' equivalent to one 

molecule of water. The fact that the colour was 

not orange, as in the ease of practically all these 

anhydronium bases, was not thought exceptional as 

Perkin and Robinson (loc.cit.) obtained harmine 

methohydroxide as a yellow precipitate from harmine 

methosulphate by treatment with sodium hydroxide, 

which in turn, yielded the colourless methyl harmine 

on heating at 100 °; while more recently, Robinson and 

Thornley ( loc.cit.) obtained 5- methyl -5 -'- carboline 

from an aqueous solution of the methosulphate of 5- 

carboline by treatment with ammonium hydroxide, in the 

form of yellow needles, which, like the above 3 :4 -benz- 

5-carboline did not change colour on heating at 110° 

This yellow compound yielded a 

colourless methosulphate in fairly good yield, which, 

after repeated recrystallisation from alcohol melted 

at 292°. 

Even greater difficulty was 

experienced in obtaining the methosulphate of 1 :6- 

dimeth 1 -3.4- benz -5- carboline, the various yields 

obtained at most of the stages in this synthesis being 

comparatively poor, with the result that only a 

fraction of a gram of impure methosulphate was obtained. 

It was found impossible with this small 
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quantity, to obtain a pure sample of the compound by 

repeated recrystallisation. Sufficient was 

obtained, however, after being twice recrystallised 

from alcohol to give a melting point 281° this 

being 20° higher than that of the crud:: product first 

obtained . Although this melting point is still 

11° below that of the supposed identical methosulphate._ 

292° the difference is probably due to the difficulty 

experienced in obtaining the former free from 

impurity, an explanation which is strengthened by the 

fact that a mixture of these two methosulphates 

melted at 285 °. Aqueous solutions of both these 

methosulphates gave a canary- yellow precipitate with 

sodium hydroxide, but not with ammonium hydroxide, 

a fact which further strengthens the above view that 

these two methosulphates are identical. It is to 

be regretted that lack of material prevented any 

further comparative tests being carried out but from 

the evidence already advanced there would seem to be 

little doubt that 6- methyl -3:4- benz -5- carboline, 

15- methoxy -6- methyl -3:4- benz -5- carboline, 5:6- dimethyl- 

3:4- benz-- 5 -cj/- carboline, and 1:6- dimethyl -3:4 -benz- 

5- carboline have been synthesised as described above. 
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EXPERIMENTAL 

PART 1. 

0- nitrobenzoyl chloride : 

This compound was prepared 

from 0- nitrobenzoic acid (100 g.), by mixing it with 

phosphorus pentachloride (135 g.) and, as soon as the 

reaction, which commenced in the cold, had slackened, 

the whole was heated on the water -bath under an air 

condenser for 1 -2 hours. The flask was then 

¡connected with the vacuum apparatus and the phosphorus 

,oxychloride distilled off at the lowest possible 

temperature, leaving the 0- nitrobenzoyl chloride as 

a yellowish, strongly fuming liquid, which crystallised 

on cooling. (yield 85 g.). 

thyl 0-nitrobenzoylacetoacetate : 

Following the method of 

Needham and Perkin (J.C.S., 1904, 85, 148), this 

compound was Obtained by the condensation of 0- nitro- 

benzoyl chloride and ethyl acetoacetate in the presence 

of sodium ethylate as follows :- 

Sodium (31 g.) was dissolved 

in 500 c.cs. of ethyl alcohol and the solution allowed 
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to cool. 250 c.cs. of this solution were then 

mixed with ethyl acetoaceta,te (90 g.)and the whole 

cooled 0° by immersion in a freezing mixture. 

0- nitrobenzoyl chloride (56 g.) was then gradually 

added by means of a dropping funnel, the liquid being 

kept constantly stirred, care being taken at the 

same time, that the temperature did not rise above 

5 °. After standing half an hour, 125 c.cs. of 

the sodium ethylate solution were added and 28 g. of 

the acid chloride run in as before. 

When this latter operation had 

been completed, the whole was again allowed to stand 

ifor half an hour and subseauently treated with the 

remainder of the sodium ethylate and o- nitrobenzoyl- 

ïchloride under the same conditions as before. After 

remaining overnight at ordinary temperature, the thick 

'yellow precipitate, which consisted of a mixture of 

sodium chlorine and the sodium derivative of ethyl 

0- nitrobenzoylacetoacetate, was filtered at the pump, 

and washed successively with alcohol and ether. 

It was then added to excess of dilute hydrochloric 

acid which had been cooled by the addition of ice, 

and the whole subsequently extracted with ether. 

(Phis ethereal extract was treated with dilute sodium 

bicarbonate solution and then dried by means of 

anhydrous sodium sulphate . On distilling off the 

ether, a brownish -red oil was obtained, which consisted 

f nearly pure ethyl 0- nitrobenzoylacetoacetate. 

(yield 93 g.) 
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0-nitroactophenone : 

As mentioned in the theoretical 

art of this paper, this compound was obtained by the 

hydrolysis of ethyl 0- nitrobenzoÿlacetoacetate with 

alcoholic sulphuric acid (1O by weight) followed 

by aqueous sulphuric acid. According to GeNtkoht 

(Annalen, 221, 323), the above ester (25 g.) was 

boiled under a reflux with five times its volume of 

a mixture of 1 part of concentrated sulphuric acid 

to 2 parts of water for 8 -10 hours. The above 

phraseology is rather ambiguous inasmuch as the strength 

of the sulphuric acid would be different according 

as the parts were taken by weight or by volume. 

Because of this ambiguity three experiments were 

carried out in which three lots of ethyl 0- nitro- 

benzoylacetoacetate (12,5 g. each) were refluxed with 

three different strengths of dilute sulphuric acid, 

namely, (1) 47 % by weight (i.e. 1 :2 by volume), (2) 

3$ $ by weight (i.e. 1:2 by weight) , and (3) 28% by 

weight for 9 hours. Each sample was then extracted 

with ether, and the ethereal extracts treated with 

5% caustic soda, when any o- nitrobenzoylacetone was 

removed 
. The two layers were then separated and 

treated as follows :- 

The alkaline layer was neutralised 

with dilute hydrochloric acid when 0- nitrobenzoyl 

acetone separated as an oil which crystallised on 

standing and was subsequently filtered /. 



dried, and weighed. m.p. 54 -5 °. The ethereal 

layer was washed with water, dried over anhydrous 

sodium sulphate and evaporated. leaving o- nitroaceto- 

phenone as a dark brown oil which was subsequently di tilled 
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under reduced pressure to purify it. The corresponding 

yields of 0- nitrobenzoylacetone and 0- nitroacetophenone 

obtained from the above experiments are shown in the 

following table :- 1o.1(4n N242,(33% ) 14"3' (281) 

0-nitrobenzoylacetone 

0-nitroacetophenone 

4.8 g. (52%) 6.4g. (68fl 

- 2.0 g. (27%) 1.6g. (22%) 

From these figures it will be 

seen that the yield of 0- nitroacetophenone is very 

poor, and that the main product of the hydrolytiS 

under these conditions is undoubtedly 0-nitrobertzoyl- 

acetone . 

6.6g. (70) 

1.2g. (16%) 

Eventually, however, the preparation 

of 0- nitroacetophenone from ethyl 0- nitrobenzoylaceto - 

acetate was achieved in very good yield as follows :- 

The ester was refluxed with an 

alcoholic solution of sulphuric acid containing 10% 

by weight of acid, the acetyl group being removed as 

ethyl acetate. An amount of water ecual to the 

irvolume of alcohol used, was then added, and the whole 

distilled until the liquid had been reduced to its 

lriginal volume :the ethyl acetate and the bulk of 

klcohol were thus removed. The residue was refluxed 

for about an hour and cooled, and the o- nitroacetophenone 
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extracted with ether. Practically nothing was 

obtained from this ethereal solution on extraction 

with dilute alkali solution, showing that very little, 

if any, 0- nitrobenzoylacetoacetone had been formed. 

The extract was dried over anhydrous 

sodium sulphate, the ether removed, and the dark -brown 

residual oil distilled at 149c- 152 ° /10mm. when 

0- nitroacetophenone was obtained in the receiver e.s 

a clear, pale yellow oil. 

0-aminoacetophenone : 

This compound was prepared from 

0- nitroacetophenone by the method of West (J.C.S. 

1925, 127, 494) in which 5.5 g. (1/30 mol. wt.) of 

the oil were dissolved in 17 c.cs. of absolute 

alcohol and 5 c.cs, of concentrated hydrochloric acid 

added. This solution was heated on the water -bath 

under a reflux, and while boiling, 6 g. of iron filings 

were added in four portions, at intervals of five 

minutes. After 3 -4 hours, the solution was made 

alkaline with dilute caustic soda and steam distilled 

when 0- aminoacetophenone was obtained from the aqueous 

distillate by extraction with ether. The extract 

was dried over anhydrous sodium sulphate, and the 

ether distilled off, leaving the base as a clear, 

mobile, brown oil. (yield 604) . 
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p _açetjlaminoacet_ óyhenone 

The oil obtained above, was treated 

with 3 -4 times its own volume of acetic anhydride and 

the solution left to stand for two hours at room 

temperature. It was then warmed on the water -bath 

with excess water until all the acetic anhydride had 

been decomposed. On standing for some time, long, 

fine, silky, colourless needles of 0- acetylaminoaceto - 

phenone separated, m.p. 74 -5 °. 

0-acetylaminoacetöhenone metrlpherylhydrazone : 

2 g. of 0- acetylaminoacetophenone 

were dissolved in 20 c.cs. of 501, acetic acid solution 

containing 1.5g. of methylphenyihydrazine and the 

heated on the water -bath for half an hour. The 

solution which had darkened very considerably was 

allowed to stand., and the yellow crystals which 

subsequently separated, were filtered and dried. 

(yield 0.7 g.). When recrystallised from petroleum 

whole 

ether this compound separated 

bipyramids, m.p. 131-2°. 

(Found: C E, 0 5-" : C ON requires 
' 17 19 3 q 

in the form of tetragonal 

C, 72,6: H, 6.E0. 

This compound is very soluble in 

alcohol and benzene, modenLtely so in hot petroleum 

ether (b.p. 60 -80 °) but iiasoluble in water. It is 
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sparingly soluble in cold dilute mineral acids, but 

easily dissolves on warming to form yellow solutions. 

Ifi dilute nitric acid it forms a reddish- purple coiouned. 

solution which disappears on warming or standing. 

That this colour is probably due to the presence of 

nitrous acid, would seem likely, since the same colour 

is observed on adding a drop of a dilute solution of 

sodium nitrite to a solution of the compound in 

dilute hydrochloric acid, and which again fades on 

heating or standing. The same colour develops in 

acetic acid solution on standing for 24 hours, but not 

in lactic acid. This colour, however, does not fade 

on heating or standing. 7ith concentrated 

sulphuric acid It dissolves with difficulty in the 

cold to form a yellow solution which darkens on 

heating, and then exhibits a greenish fluorescence in 

the arc light. It is easily soluble in cold 

concentrated nitric acid to form a yellow solution, 

which undergoes no further colour changes on warming. 

1- dim en ethrl -3 :4- b :6 i- 5- carbolinez 

This compound was prepared by 

efluxing 0- acetylaminoacetophenonemethylphenylhydrazone 

2 g.) with phosphorus oxychloride (4 c.cs.) in a 

caution of toluene (10 c.cs),(which had previously 

been distilled over phosphorus pentoxide) for two 

¡ours. The solution, which was originally clear 

brown, soon deposited a dark coloured, VISCOUS oil, 



which adhered to the sides of the flask. The 

toluene, was decanted off, and the sticky residue 

washed several times with light petroleum ether, in 

order to free it from toluene. The residue was 

then extracted with hot alcoholic potassium hydroxide 

(2o ) and filtered: thus separating the base from 

the phosphoric acid which, of course, remained behind 

as the potassium salt. The dark coloured alcoholic 

filtrate was poured into a large excess of water, 

when a yellow solid separated in the form of a finely 

divided precipitate which, when an attem }t was made 

to filter it, passed through the filter paper. The 

precipitate was, however, coagulated by the addition 

of a little sodium chloride solution, when it was 

filtered without difficulty and subseauently dried 

on the water -bath. Its solubility in alcohol was 

fould to be rather too great for crystallisation 

urposes and benzene was found to be much more suitable. 

his base, which separated from the latter solvent, 

in a microcrystalline condition, was, however, best 

obtained from ligroin, separating in the form of 

yellow sharp pointed petals which curved outwards 

from a central nucleus. In later stages of 

evelopment these petals joined together to form a 

flat circular surface the eri her of which was P P Y 

serrated (see diagram) (yield 0.5 g.). 

e 
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This base, which melted at 173 -4 °, was 

much more soluble in organic solvents than 6- methyl- 

3:4- bent- 5- carboline. It was sparingly soluble in 

dilute mineral acids to yield yellow coloured 

solutions which exhibited blue fluorescences, scarcely 

visible in daylight, but which were very strong in 

the arc light. It was moderately soluble in dilute 

acetic and lactic acids, yielding yellow solutions 

which exhibited an intense greenish fluorescence even 

in daylight. It was very soluble in alcohol, but 

moderately so in benzene, both solutions exhibiting 

a greenish fluorescence, the latter, however, being 

very weak, even in the arc light. When treated 

with concentrated sulphuric acid, the base yields 

a reddish -brown solution, exhibiting a light -blue 

fluorescence, which, when warmed, loses its reddish 

tinge, the colour of the fluorescence ch«nging to 

violet. It is very soluble in concentrated nitric 

acid to yield a dark yellow solution, which, on 

warming, lightens considerably, and gives no fluorescence 

on dilution. 

(pound ; C, 81.8% ; H, 5.7 %, N, 11.4% 

C17H14N2 requires C, 82.9jÚ: H, 5.7%; N, 11.4% 
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1:6-dimethyl-3:4-benz-5-carboline methosulpr.ate : 

The amount of 1: 6 -d imethyl -3 :4- 

benz-5- carboline ava.ilab le(0.3 g.) for conversion into 

the methosuiphate was rather small for such a reaction, 

and it is little wonder that the yield of impure 

methosulphate obtained by refluxing the above quantity 

of benzcarboline with an equal weight of dimethyl 

sulphate in dry toluene solution for 1 hour, did not 

exceed 0.2 g. After two crystallisations from 

alcohol, the amount of methosuiphate available , 

precluded the possibility of an accurate analysis and 

only sufficed for a melting point determination, and 

one or two reactions with the more common reagents. 

The melting point of the crude methosuiphate first 

obtained was 20° lower than that finally obtained 

after recrysta.11isation from alcohol, namely, 281°. 

This compound, like the other, 

methosulphates..to:.be described, is very soluble in 

water, but only moderately so in alcohol. In both 

of these solvents, it dissolves to form colourless 

solutions which exhibit a beautiful blue fluorescence 

easily visible in daylight. Its aqueous solution 

is unaffected by the presence of ammonium hydroxide, 

but On treatment with dilute: sodium hydroxide a 

;canary yellow precipitate separates, which is easily 

soluble on adding a very slight excess of dilute 

hydrochloric acid showing that this yellow solid was 

not 1:6- dimethyl -3.4- benz -5- carboline. 
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2-me tiiy-4-hydroxyquino line . 

This compound was prepared by the method 

bf Conrad and Limpach (Berichter, 1887, 20 947) in 

which equimolecular quantities of aniline(93 g.), 

and ethyl acetoacetate (130 g.) were kept in a well - 

stoppered conical flask for 4 -5 days at 37 °. The 

liquid became darker and the water which had separated 

was removed by transferring the contents to an 

evaporating basin and keeping in the vacuum dessicator 

for two days. The clear remaining oil was 

transferred to a distillation flask, and the contents 

rapidly heated to 250 °, when a vigorous reaction 

commenced, When the frothing had begun to subside, 

but before the liquid had ceased to distil over, the 

flame was removed. The duration of heating was 

found to be very important, inasmuch as too little 

heating, like too much, tended to give a comparatively 

poor yield; with the same object, it was also found 

advisable to carry out the initial raising of the 

;temperature, as quickly as possible. 

The residue, which on cooling, 

;solidified as a reddish -brown, brittle, glassy 

substance, was extracted repeatedly with boiling water, 

land filtered hot. The yellow -coloured filtrates, 

in general, yielded yellow crystals of 2- methyl -4- 

hydroxyquinoline on standing for a day or two. 
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It must be emphasised that the solution remains 

supersaturated, in some ca:es for many days, and the 

rate of crystallisation, even after it has begun, is 

still very slow. In spite of these disadvantages, 

this method of isolating the compound, by extraction 

with water, is to be preferred to that in which 

dilute hydrochloric acid is used, as the extract 

obtained in this latter case, yields only a very dirty 

sticky oil, when neutralised with alkali, which on 

standing for a week or so, may, or may not, yield 

sticky crystals. 

By the first method, a yield of 

27% of the compound was obtained in a very pure 

condition, m.p. 231 °. This compound is fairly 

soluble in dilute mineral, acetic and lactic acids 

and in alcohol. It is insoluble in benzene and in 

petroleum ether. It yields no distinctive colour 

reactions with concentrated sulphuric and nitric acids 

but exhibits a faint greenish fluorescence in the 

former solvent when viewed by the rays of an arc lamp. 
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2- methyl- 4- chloroquinoline ; 

This compound was prepared according 

to the method of Conrad and Limpach (loc. cit.), in 

which 2- methyl -4- hydroxyquinoline (10g.) was refluxed 

with phosphorus oxychloride (10g.), and phosphorus 

pentachloride (12g..) for 1 hour -in an oilbath at 130 °.; 

When cool, the contents of the flask were carefully 

diluted with water and the whole, after waking 

alkaline with caustic soda, steam distilled, when the 

desired product which was moderately volatile in 

steam was obtained as a white solid which tended to 

solidify in the condenser, (yield 90). On attempting 

to dry the product in a vacuum dessicator, it was 

observed that the anhydrous compound When taken out, 

almost immediately began to melt and the liquid so 

formed, slowly crystallised when left in contact with 

the air. These latter crystals lost of their 

weight when dried in the vacuum dessicator, corresponding 

to the loss of one molecule of water of hydration 

(9'24). Apparently 2- methyl- 4- chlorociuincline is 

only stable under ordinary conditions as the mono- 

-hydrate m.p. 41°. This compound is moderately 

soluble in dilute mineral, acetic and lactic acids. 

It is very soluble in alcohol and benzene in which 

latter solvents it exhibits a faint greenish 

fluorescence in the rays of an arc lamp. A similar 

fluorescence is observed when it is dissolved in 

concentrated sulphuric acid but not in nitric acid. 



io colour changes are observed when these latter 

two solutions are heated. 

i 

2- methyl- 4- o- aminophenylaminoquinoline 

following the method of Lawson, 

erkin and izobinson, (J.C.S, 1924, 125, 626 -57), 

-methyl- 4- ch_loroquinoline (10g.) and o- phenylenediami e 

(6g.) were heated together at 140° under a; pressure 

f 20 -30 mm. for two hours. The yellow solid which 

eparated was extracted with boiling dilute hydrochloric 

cid (101)) and filtered. The filtrates on cooling, 

eposited a greyish -green mass of prismatic crystals 

f the di- hydrochloride m.p. 301° (yield 13 gms.), 

(found; Cl- 22.3% C161115L3 .21101 requires 22,10 

The base was obtained as a white 

irecipitate from an aqueous solution of the hydro- 

-chloride, by making alkaline with caustic soda, It 

Sias recrystallised from benzene, separating in clumps 

f white prismatic needles, m.p, 220° 

(Found: 0 -77.6 b -6.3 ; C16h1513 requires 0 -77.2% 

This compound can also be cryst,.11ised 

rom hot aqueous -alcohol but from ti.is solvent the 

roduct obtained is not so pure owing probably to 

light oxidation, This base is soluble in dilute 

ydrochl)ric acid and other mineral acids, and dissolv 

eadil:- in benzene, alcohol, and chloroform, but is 

nsoluble in either petroleum ether or water. 

s 
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Its solution in concentrated sulphuric acid 

exhibits a faint greenish flourescence in the arc 

light. Its yellow solution in concentrated nitric 

acid rapidly changes to reddish -brown on warming. 

2- methyl- 4- (benatriazolyl -3')- quinoline: 

Following the method of Lawson, 

Perkin and Robinson, (loc.cit,), this compound was 

obtained by the gradual addition of sodium nitrite 

solution (1.6g. in 20 ces, water), to a well- cooled 

solution of 2- methyl- 4- o- aminophenylaminoquinoline, 

(6.4g.) in dilute hydrochloric acid(3 ̀ ) with constant 

stirring until a slight excess of sodium nitrite was 

present (as. shown by the potassium iodide -starch test 

paper) The voluminous white precipitate of the 

hydrochloride which separated, was filtered at the 

pump, washed with water, and redissolved in an aliquot 

volume of boiling water. The base was obtained from this 

hot solution as a white bulky precipitate, by treatment 

with caustic soda. The colour of the precipitate 

gradually darkens if left long in contact with the hot 

alkaline solution, and it was found advisable to cool 

the solution immediately after the precipitation had 

been completed in order to obtain the base in a pure 

form. It was filtered, dried, and recrystallised 

from hot aqueous -alcohol, from which solvent it 

separated in the form of slender colourless needles, 

m.p. 149° (yield 4 g.) 
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(Found; 0-73.7., %161112144 requires 0 -73.8% 

This base forms a monohydrochlori 

which is insoluble in cold water but which crystallis 

from hot water in the form of fine needles m.p. 210°. 

(sound: C1 -10.7 ; 

C16h12144.11C1 
2E20 requires C1 -10. 

-4.6 %) 

These crystals on drying at 110° 

lost 11.1% of their weight corresponding to the loss 

of two molecules of water of hydration (10.81>) . 

The base is soluble in dilute nitric, sulphuric, acet ' c 

phosphoric and lactic acids; it is moderately soluble 

in benzene, very soluble in alcohol, but insoluble 

in either petroleum ether or water. It dissolves 

very readily in cold concentrated sulphuric acid to 

give a clear solution, which exhibits a light blue 

fluorescence in the arc light. On heating the 

solution, brisk effervescence takes place and the 

resulting brown solution exhibits a strong bluish - 

violet fluorescence, presumably due to the formction 

of 6- methyl -3;4- bent -5- earboline. ho colour reactio s 

take place when its solution in concentrated nitric 

acid is heated. 

6- methyl -3.4- benz -5- earboline: 

Following the analogous method for 

the preparation of 5-carboline (tobinson and Thornley 

(J.0. 6., 1924, 125, 2169)'.5- g. of anhydrous 

2- methyl- 4- (benztriazolyl- 3T)- quinoline were heated 

with syrupy phosphoric acid (50c.cs.) until the 
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effervescence caused by the evolution of escaping 

nitrogen had ceased . When the dark coloured 

solution had cooled, it was neutralised with dilute 

caustic soda and the yellow precipitate which 

separated, was filtered ù.ná dried. Some difficulty 

was experienced at first in finding a suitable 

solvent from which to crystallise the benzcarboline 

owing to its slight solubility in most organic 

solvents.. Eventually, however, it was obtained 

from hot methyl alcohol in the form of light brown 

needles m.p . 298° 

( Found C- 82.6&x; h -5.3 o: C_ 16 h 12 Iv requires C -82.8% . -5.2%) 

This compound is insoluble in water 

and petroleum ether, sparingly soluble in benzene 

and in ether, moderately soluble in ethyl alcohol 

and very soluble in methyl c lcohnl. 

The hydrochloride of the base is 

sparingly soluble in water, but the base itself forms 

soluble salts with phosphoric, acetic, arcd lactic acids, 

In all its solutions, both neutral and acid; 

G- methyl -3:4- Benz- 5- carboline exhibits a strong 

bluish -violet fluorescence. Its clear solution in 

concentrated sulphuric acid assumes a bluish colour 

on heating, It is sparingly e)luble in cold concent ated 

nitric acid, but easily dissolves on warming to yiel 

a pale yellow solution which when cool deposits a 

yellow solid. 
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6- methyl -3:4- benz -5- carboline methosulphate : 

A suspension of 6- methyl -3 :4 -benz- 

-5- carboline (1.5g.) in 50 c.cs. dry benzene (freshly 

distilled; over phosphorus pentoxide) was boiled 

with a slight excess of dimethyl sulphate (1.5g.) 

under a reflux for two hours. It was difficult 

to see when the reaction had been completed as at no 

time was there a clear solution, owing to the 

comparative insolubility of the benzcarboline in this 

solvent. The hot solution was filtered at the 

pump and the light -coloured residue treatea with 

water when all the methosulphate easily dissolved and 

was thus separated from any unchanged benzcarboline. 

The aqueous solution was evaporated to dryness and 

the residue extr cted with boiling alcohol. On 

cooling, fine white needles of the methosulphate 

separated from the strongly fluorescing solution. 

These were recrystallised once more from alcohol 

when they melted at 277° (decomp.) 

(found: h, 3.2í. u16H12h CH SO recuires L, 

This compound exhibited a very 

strong blue fluorescence in all its solations. It 

is very soluble in water, sparingly soluble in cold 

alcohol and also in hot benzene. It dissolves 

readily in cold concentrated sulphuric acid to give 

a clear solution, exhibiting the usual strong blue 

fluorescence, but which on warming, rapidly changes 
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to a bluish solution, thus resembling the behaviour o 

the parent base when, similarly treated. It is 

insoluble in cold concentrated nitric acid but easily 

dissolves bn warming, and is reprecipitated on coolin 

or on dilution with water, 

5:6-dimethyl-3:4-benz-5-q/=carboline : 

This compound was precipitated 

as a pale yellow solid when an aqueous solution of 

the methosulphate of 6- methyl- 3:4- benz -5- carboline 

was made alkaline with ammonium hydroxide. It 

was filtered, dried, and recrystallised from aqueous 

alcohol, separating in the form of fine yellow 

needles, m.p. 262°. 

These crystals on heating at 

110° until constant, lost 6.5 % of their weight, 

corresponding to the loss of one molecule of water 

of crystallisation (6.81;A. Analysis of the yellow 

anhydrous compound gave the following results :- 

(2ound : L, 11.4% 0,82X); ; rte, 5.9 % 

G17h14142 
requires 14, 11.-1:, C, S 9 H, 5.7%) 

This base is soluble in 

dilute hydrochloric acid and sulphuric acid but 

insoluble in dilute nitric acid. It is more soluble 

however, in dilute acetic and lactic acids in which 

latter solvents it gives a much stronger blue 

fluorescence than in the former. It is moderately 

soluble in alcohol , and in benzene, each solution 



exhibiting a green fluorescence in.the arc light, 

but is only slightly soluble in hot petroleum ether. 

It is sparingly soluble in water, the solution 

exhibiting a faint. bluish fluorescence. 

With concentrated sulphuric acid 

it easily dissolves in the cold to form a clear 

solution which exhibits a strong light blue fluoréscer 

but which, on warming, yields at first a violet 

coloured solution which later changes to. prussian 

blue. It is soluble in concentrated nitric acid 

to form a light yellow solution which on warming 

changes to reddish- brown, but which on continued 

heating acquires' lts, or;ig inâl eblour. On dilution 

a white solid is precipitated. 

5 6--dirnethyl-3 :4-benz-5 -carboline methosulpha,te : 

The above compound was obtained 

in the usual way by refluxing a solution of 

5 :6- dimethyl-3:4- benz -5-ryi- carboline in toluene with 

a slight excess of anhydrous dimethyl sulphate for 

1 -2 hours when the light -coloured solid which had 

separated was filtered off, dissolved in water, 

evaporated to dryness, and the residue redissolved in 

alcohol, from which solvent, the methosulphate was 

obtained after one or two recrystallisations, in the 

form of fine white needles, m.p. 292° 

(Found: I 7 .7 Ç C27H1412.CH3 .CH3SO4 requires i , 7 .5? 

This compound is very soluble 

ce 
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in water, the solution exhibiting a very strong blue 

fluorescence, and sparingly soluble in cold alcohol 

and in hot benzene, in which solvents it exhibits 

a bluish- violet fluorescence in the arc light. 

It is very soluble in cold 

concentrated sulphuric acid to yield a yellow solutio 

which on warming, changes to royal blue and finally 

prussian blue, With concentrated nitric acid, 

the methosulphate behaves exactly the same as in the 

case of the parent base, the yellow solution on 

heating changing to reddish -brown and then back again 

to yellow. On dilution a.white solid is precipitated 

Its aqueous solution is unaffect 

by ammonium hydroxide, but with dilute sodium hydroxi 

solution, a canary- yellow precipitate is obtained 

which easily dissolves on adding a slight. excess of 

dilute hydrochloric acid, this behaviour difîering 

greatly from that of 6- methyl -3:4- benz -5- carboline 

methosulphate on similar treatment. 

2- methyl- 4- hydroxy -6- methoxyquinoline : 

The method employed in this 

Preparation was very similar to that used in the 

case of 2- methyl- 4- hydroxyquinoline. 

Equimolecular quantities of 

p- anisidine (123 g,) and ethyl acetoacetate (130 g.) 

were warmed together on the water bath until the 

d 

e 
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former had completely dissolved, and the mixture was 

kept for 3 -4 days at 37°. 

The water which separated was removed 

as before, in a vacuum dessicator, leaving behind a 

dark coloured -liquid which solidified after a short time. 

The resultant solid was quickly heated up to 250° in 

a distillation flask, ce re being taker., as before, 

to avoid heating the mixture for too long or too 

short a time, un completion of the reaction, the 

contents of the flask were allowed to cool when they 

solidified to a brown crystalline mass. In this 

case the solid appeared to be almost insoluble in 

hot water, but fortunately, extraction with 

hydrochloric acid (5 %) followed by neutralisation 

with ammonium hydroxide, yielded a dark coloured 

oily product which on standing overnight, set to a 

crystalline mass (yield 58 ) . When pure tLir 

componnd is light yellow in còlour and melts at 29E° 

It is fairly soluble in dilute mineral acids especially 

on warming, and is moderately soluble in alcohol, but 

sparingly soluble in hot benzene. It is much less 

soluble in hot water than 2- methyl- 4- hydroxyouinoline. 

Its solution in concentrated sulphuric acid which 

exhibits a greenish -blue fluorescence similar to that 

of its alcoholic solution, in the arc light, darkens 

to dull brown on warming. It is easily soluble in 

concentrated nitric acid to yield a reddish -brown 

solution which loses its reddish tinge on warming. 



in 

2- methyl -4- chloro- 6- methoxyouinoline : 

This compound was prepared by 

treating 2- methyl- 4- hydroxy- 6- methoxyquinoline (20 g.) 

with phosphorus oxychloride (40 g.) for 1 -2 hours at 

120° -130° under a reilux. As before, the resultant 

chioro- compound was purified by steam -distillation 

after making alkaline with caustic soda. The white 

product obtained, however, in this case, was not so 

volatile as 2- methyl -4- chloroquinoline but, like the 

latter, was obtained as the hydrate, m.p. 98° 

(yield 80 

The latter on drying on' the water 

bath or in the vacuum dessicator, yielded the 

anhydrous base, m.p. 102° which, unlike 2- methyl -4- 

chloroquinoline, is st :_ble under ordinary conditions. 

It can be recrystallised from aoueous- alcohol, 

separating in the form of fine silky needles. 

This base is moderately soluble 

dilute mineral acids, dilute lactic and acetic acids, 

all of which solutions exhibit a very strong blue 

fluorescence in the arc light. It is moderately 

soluble in alcohol, sparingly soluble in hot benzene, 

and insoluble in petroleum ether and water. Strong 

blue fluorescences are also exhibited by its solutions 

in cold concentrated sulphuric and nitric cids which 

solutions show practically no colour changes on 

heating, 
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2- methyl -4 -o- aminophenylamino- 6- methoxyouinoline : 

This compound was prepared by an 

exactly similar method to that used in the preparatio 

of 2- methy1- 4- o- aminophenylaminoquinoline. 2- methyl 

4- chloro- 6- methoxyouinoline (6.9g.) and 0- phenylene- 

diamine (4 g.) were condensed together at 140° under . 

reduced pressure (12 mm.) until the contents had gone 

solid (1 -2 hours). The yellow product was 

extracted with boiling water and filtered hot, when 

the monochloride separated from the filtrate on 

cooling in the form of light yellow needles, m.p. 294 °. 

(yield 901)). 

(round: Cl, 14: 
C17h1701j3.HC1:2H2O requires Cl, 

10.2f ) 

The base was obtained from ari aqu 

solution of the hydrochloride, as a white precipitate 

on making alkaline with caustic soda, and was 

subsequently recrystLllised from hot aqueous -alcohol, 

from which it was obtainer.: in the form of pink, 

slender, rectangular prisms, m.p. 188 °. 

(Found: N, 15.1,4): C17h170N3 reouires 

This base is fairly soluble in 

dilute mineral scicts, but much more so in dilute 

acetic and lactic acids , It is moderately soluble 

in alcohol, sparingly soluble in hot benzene, insolub: 

in petroleum ether and water. 

Its solution in cold concentrated 

sulphuric acid, in which Solvent it dissolves with 

ouU 
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difficulty, exhibits no fluorescence, but on heating 

the clear solution becomes yellow -brown. It 

dissolves very readily in concentrated nitric :cid 

to yield a yellow solution which becomes crimson on 

heating. 

2- methyl- 4( benztriazolyl- 3')6- methoxyquinoline : 

This compound was prepared in 

an analogous manner to that of 2- methyl -4:(benztriazolyl - 

-31)- quinoline by the diazotisation of the correspondi 

0- aminophenylaminoouinoline, the temperature being 

kept below 100. 

Thus when 2-metY_:1-4-0- amino- 

phenylamino- 6- methoxyquinoline (8g.) in dilute 

hydrochloric acid solution wLs treated with sodium 

nitrite (2 g.) as before, the white gelatinous 

precipitate of the hydrochloride of the base separate 

and was filtered and dried. It was recrystallised 

from hot water, separating in the form of white 

needles, map. 221° 

(found: Cl, 8.8%: C171114o1V4lC1.4H20 requires 8.9A) 

The base itself was obtained 

from a hot aqueous solution of the hydrochloride, as 

a light- coloured voluminous precipitate on making 

alkaline with caustic soda and was subsequently 

recrystallised from hot aqueous- alcohol, from which 

solvent it separated in the form of large pink 

rhomboherdrons, m.p. 144° (yield 4.7g.) 

ng 
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(r'ound : 0, 70,6jó E, 4.9%: 
C17H14 

C, 7t;,3% H, 4,8ó) 

requires 

This base forms very sparingly 

oluble salts with mineral acids and even with acetic 

and lactic acids the corresponding salts are only 

moderately soluble in the hot, and sparingly soluble in 

the cold: these latter solutions exhibit a light 

blue fluorescence in the arc light, It dissolves 

in cold concentrated sulphuric acid with difficulty, 

and the clear solution so formed, which gives a faint 

greenish fluorescence, darkens and effervesces 

slightly on warming and at the same time exhibits a 

very strong violet fluorescence, (c.f. behaviour of 

2- methyl -4 :(benztriazolyl- 3')- quinoline). 

It also dissolves with difficulty 

in cold concentrated nitric acid to yield a yellow 

solution, which, however, does not undergo any colour 

change on heating, but which, subsequently on cooling, 

deposits a yellow crystalline solid. 

l5- methoxy -6- methyl -3 :4- Benz- 5- carboline 

This compound was obtained in an 

exactlu similar manner to that in which 6- methyl -3 :4- 

benz- b- carboline (already described) was prepared, 

namely, by heating the corresponding triazol derivative 

(1 g.),in this case, 2- methyl -4- (benztriazolyl- 3') -6- 

methoxyquinoline 
, 
with syrupy phosphoric acid (10 c.cs,) 

until all effervescence had ceased. The dark- coloure d 
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liquid was subsequently poured into excess of water 

and neutralised with sodium hydroxide when the yellow 

solid which septrated was filtered at the pump and 

dried on the water bath. This solid was extracted 

with about 30 c.cs. of ammoniacal alcohol and filtere 

from the residual yellow substance which appeared to 

be comparatively sparingly soluble in this solvent, 

and the filtrate concentrated on the water -bath until 

its volume had been reduced by half, Lo definite 

crystals were obtained from the resulting solution 

(which had been kept alkaline by the addition of one 

or two drops of ammonium hydroxide), on cooling, but 

a little of the yellow amorphous substance which had 

separated, was filtered off and the filtrate again 

concentrated until its volume had been reduced to 

5 c.cs. when the hot solution, which was now very dark 

in colour, was treated with two drops of ammonium 

hydroxide, corkek up in a small Erlenmeyer flask and 

left for a day or two. 

At the end: of this period fairly 

big dark -brown crystals had separated, m.p. 236°. 

These crystals when examined under the microscope 

were observed to belong to the rhombic system. As 

will be seen from a study of the accompanying 

diagrams* they are in the hemimorphic class 
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2:3-dimetLy1-4-h,ydroxy-6-methoxyc!uinoline 
: 

Equimolecular quantities of 

p- anisidine (123 g.) and ethyl methylacetoaceta.te 

(144 g.), were warmed together on the water -bath 

until the former had completely dissolved. A layer 

of water separated on standing for 3 =4 days at 37', 

and was subsequently removed in the vacuum dessicetor, 

leaving behind a solid crystalline mass. As in the 

preparation of the other hydroxyquinolines already 

described, the residue vras quickly heated up to 250° 

in a distillation flask, when the usual vigorous 

reaction took place. The product was soluble in 

boiling water and the filtrate soon deposited light 

yellow crystals of the monohydrate, m.p. 294° 

(.mound: loss of 1120 8.070: C 12141 O2N! H2O:Tequires al IV' 

It was found, however, more 

advantageous to use dilute hydrochloric acid '3 !)as 

the extracting medium, as the letter yielded on 

neutralisation with ammonium hydroxide, a solid 

crystalline product which was entirely free from 

tárry material, (Yield 55 %), in this way effecting 

a considerable saving in time as compared with the 

former method. The base when recrystallised from 



hot aqueous -alcohol., separates as the monohydrate 

(see above) in the form of nearly colourless needles 

which When dried at 110° lose their water of c rystalli 

(sound on the anhydrous base, N, 6.8%: 0 H 02N 
12 13 u 

requires E, 6.9;;) 

The base is moderately soluble 

in hot dilute mineral acids, cold dilute acetic and 

lactic acids, and alcohol, but is insoluble in benzene 

and in petroleum ether, Its solution in concentrat 

acid which exhibits a faint blue fluorescence in the 

arc light, darkens very considerably on warming. It 

readily dissolves in concentrated nitric acid to 

yield a reddish solution which undergoes no further 

colour change on heating. 

2:3-dimethyl-4-chloro-6-methoxyquinoline : 

55 

sation , 

ed sulphuric 

This compound, which was 

prepared in the usual way from the corresponding 

hydroxyquinoline, in this case, 2:3- dimethyl- 4- hydroxy 

- 6- methoxyquinoline (16 g.), by treatment with 

phosphorus oxychioride (32 g.) at 130° -140° for 1 -2 

hours, (yield 10.5 g.), was found to be very much 

less volatile in steam than the chlorocuinolines 

already described, and purification by this method 

was somewhat time -consuming 

This base which does not 

appear to form a hydrate, crystallise from hot 

alcohol in the form of long colourless needles, m.p .111° . 
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(found: Td , 6.2;' : C12Hl20NC1 requires 6.3 %) 

It is soluble in dilute mineral 

acids,,in which solvents it exhibits a strong blue 

fluorescence in the arc light, It is fairly 

soluble in alcohol, benzene and in petroleum ether, 

but is sparingly soluble in dilute lactic acid.. With 

concentrated sulphuric and nitric acids it-yields 

solutions which exhibit a very strong blue fluorescence 

in the arc light, but which do not undergo any colour 

changes on warming. 

2 :3-dimethyl-4-Ù-aminophenylami.no-6-metr_oxyquinoline 

This compound was prepared in a 

similar m<nner to the corresponding quinoline bases 

already desc,ri ed, b.' the condensation of 

O- phenylenediamine (4 g.) with 2:3-dimethy11-4- chloro- 

6- methoxyquinoline (7,4 g,) at 140° for 2 -3 hours 

under reduced pressure (12 mm.). The solid product 

was extracted with boiling water and filtered, when 

bronze -coloured needles of the monohydrochloride m.p.,1 5° 

separated from the filtrate on cooling. 

(Found: Cl, 9.9:.: C18Ií19O1V3HC1.2I120 requires 9.7%) 

When dilute hydrochloric acid 

(5¡0) was used to extract the condensation products 

green crystals of the dihydrochloride separE ted 

mp, 284° (decomp.) . 



(l'ound : 01, 17,9; : C18h19GN3.2E01.2h20 requires 17. 

The base itself, was obtained fr 

an aqueous solution of either of the hydrochlorides 

as a light yellow precipitate on neutralisation with 

caustic soda. When recrystallised from hot aqueou 

alcohol, it separated in the form of yellow -brown 

cubes and short rectangular prisms, m.p. 193° 

(Pound: iV, 14.5% : 
C181119 

oh, requires h, 14.3%) 

This substance is moderately 

soluble in hot dilute mineral acids, very soluble in 

dilute acetic and lactic acids, moderately in 1coh.ol 

and hot benzene, but insoluble in petroleum ether 

and water. It is sparingly soluble in concentrate 

sulphuric acid to yield a reddish -brown solution 

which loses its reddish tinge on heating, and darkens 

slightly. It is, however, very soluble in 

concentrated nitric acid and yields a dark red soluti 

which darkens still more on heating. 

2:3-dimethyl-4:(benztriazolyl-3')-6-methoxyquinoline: 

This compound was prepared in 

a similar manner to that of the two triazo -compounds 

already described, by diazotisation of the correspondi 

0- aminophenylaminocuinoline in acid solution with a 

slight excess of sodium nitrite. In this case, 

however, no permanent precipitate of the hydrochloride 

of the triazo -base separated, it, apparently, being 

-olllble in the excess of acid present. 

) 

m 

n 
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The base,however, was obtained as a white 

precipitate on making alkaline with caustic soda. 

After drying, it was recrystallised from alcohol, 

separating in the form of beautiful white hexagonal 

prisms, m.p. 201° 

(Found: N, 18.7 %; 018h160N4 requires N, 18.4 %) 

This base forms sparingly soluble 

salts with mineral acids and the resulting solutions 

exhibit a faint violet fluorescence in the arc light, 

not nearly so strong, however, as the blue fluorescence 

exhibited by the base in dilute acetic and lactic 

acid solutions, in which solvents it is sparingly 

soluble, even in the hot. It is soluble with 

difficulty in cold concentrated sulphuric acid and 

nitric acid to yield yellow solutions, both of which 

exhibit a very faint bluish -green fluorescence in the 

arc light. No change takes place on heating the 

latter solution,, but the former develops .a +: dark green 

colour on warming for some time, without, however, 

effervescing in the slightest. (cf. 2- methyl -4 

(benztriazolyl- 3')quinoline and 2- methyl- 4(benztriazolyl 

-3') -6- methoxyquinoline. 
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PART II 

Synthesis of some Piperidino -and Eiperazino- 

derivatives of Quinoline. 

In this research, attempts were 

made to synthesise basic derivatives of quinoline, 

which, it was thought, would be likely to possess 

some antimalarial action. 

It is well known, that so far, 

efforts in this direction have been comparatively 

fruitless, and this despite the great number of 

compounds which have been prepared and tested. In 

fact, up to date, only one such substance has been 

synthesised which is definitely of the same order of 

efficiency as quinine, and which has been used in 

practice, namely, "plasmoouin "; but even this compound 

has its disadvantages, the most important being its 

comparatively high toxicity. It is said, that, 

so far, best results in the treatment of malaria 

have been obtained by the use of a mixture of quinine 

and "plasmoquin "; and although it is too early as 

yet, to dogmatise on the suitability of such a mixture 

for general use, it would seem from the results so 
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n 

far obtained that the ideal ntimalarialn has still 

to be found 

CHO 

From a study of the accompanying 

diagrammatic representation of quinine (I) it will 

be seen that it consists essentially of a rather 

complex piperidine group linked through a carbinol 

group to the 4- position of a quinoline nucleus. It 

was thought, therefore, that similarly constituted 

compounds might also possess some antimalarial action 

and accordingly it was decided to try and prepare 

quinoline derivatives containing aliphatic basic 

groups such as piperazine and piperidine in the 4- 

position. For this purpose, quantities of 

4- chloroquinaldine and 4- chloro- 6- methoxyquim,.1dine 

were prepared by the method described in Part I of 

this research. 

When equimolecular quantities of 

piperidine and 2- methyl- 4- chloroquinoline were heated 

together for 3 -4 hours at 140 °, the latter compound 
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was recovered unchanged, but when the temperature was 

raised to 180°, condensation took place with the 

formation of 2- methyl -4 -pi eridinoquinoline (II) a 

yellow viscous oil, b.p. 207°42 mm. .. This 

compound yielded a yellow picrate, m.p. 182° and a 

red aurichloride, m.p. 174 °. 

Similarly, when piperidine and 

2- methyl -4- chloro -6- methoxyquinoline were heated 

together in equimolecular proportiáns at 180 °, 

12- meth yl- 4- piperidino- 6- metroxyouin_oline (III), a 

yellow viscous oil, b.p. 220' / 12 mm.. was obtained, 

from which a yellow picrate, m.p. 191° and a red 

aurichloride, m.p. 156° were easily isolated. 

C H3 

When 2- methyl- 4- chloroquinoline 

was heated at 140° with a considerable excess of 

piperazine .hexahydrate for 2 -3 hours, a white solid 

separated from which 2- methyl- 4- piperazinoquinoline, 

m.p. 103° (IV) was isolated, besides a small quantity 

of an insoluble compound which later proved to be 

the hydrochloride of the diquinolyl piperazine. 



(w) 

When relatively less piperazine 

was used, a correspondingly larger quantity of I:10- 

di(2- methyl- 4- ouinoline- )piperaxine (V) was formed. 

The difference in solubility of these two compounds 

in almost any solvent was most marked, especially in 

hot water, where the former was very soluble and the 

latter altogether insoluble. Great difficulty was 

experienced in finding a suitable solvent from which 

to crystallise this base; finally, however, pyridine 

was found to be very suitable, big crystals being 

obtained from a hot solution of this solvent, melting 

at a temperature greater than 300 °, a fact which 

agreed with the high molecular dimensions of such a 

compound. 

CHg C Kd 

N2( 

62 



63 

Under similar conditions, 2- methyl- 

4- chloro- 6- methoxyquinoline condensed with piperazine 

with the formation of 2- methyl -4- piperazino- 6- methoxy' 

quinoline, m.p. 113° (VII) and I:JP -di(2- methyl -6- 

methoxy-4-quinolino-)piperazine, m.p. 286° (VIII). 

When treated with acetic anhydride, 2- methyl -4- 

piperazinoquinoline and 2- methyl- 4- piperazino- 6- metboxy 

quinoline yielded acetyl derivatives, m.p. 122° (Vi) 

and 154° (IX) respectively. 

CH >0 

CHs 

CFI 

[Ns t H¿ c1-1.1. 

N N 

CH,- CH,. \ 
-0 

(Du) 

010 

C 113 

The preparation of mono -n- substituted 

derivatives of piperazine, usual7.y'presente considerable 

difficulty, and with the simpler reactive halides, the 

di- substituted compound is usually obtained exclusively, 

or in preponderating amount, (cf. Moore, Boyle and 

Thorn, J.C.S., 1929, p. 39). 
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0- chloronitrobenzene is said to 

yield the mono- substituted derivative readily; and 

it is therefore of some interest that-2-methyl -4- 

chloroquinoline and its derivatives can, without 

difficulty, be made to react with piperazine, so as 

to yield mono- substituted derivatives. 

Practically all the compounds 

isolated as above have now been tested in respect of 

their antimalarial reaction, and it is interesting to 

note that not one of them is even slightly active. 

When tested for bacteriocidal activity, negative 

results were obtained, a fact which is just a little 

surprising. . 

It was found, however, that 

2- methyl -4- piperazino- 6- methoxyouinoline had a definit 

antipyretic action, although, unfortunately, it was 

rather toxic. 

The temperature of a rabbit which 

had been raised to 104', was brought down to 102.2° 

in ten minutes by injection of 0.2 mgms. of this 

compound. In an endeavour to reduce the toxicity, 

the acetyl derivative was tried out in a similar 

manner, with the result that the compound lost its 

toxicity, and with it, its antipyretic action. the 

acetyl derivative, when injected in comparatively 

large quantities effected little or no change in the 

temperature and condition of the rabbit. 

This example of the specificity 

of a compound for a certain type of reaction, furnishes 
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a good idea of the difficulty which is being experienced 

in the search for the ideal "antimalarial" (a compound 

which is sure to be very specific) and further 

emphasises the neea for more systematic research and 

closer co- operation between the individual research 

workers in this field. so that every favourable avenue 

may be fully explored, and no stone left unturned 

until the final object has been achieved. 
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EXPERIMENTAL 

PART II. 

2- methyl- 4- pi peridinoquinoline 

Equimolecular quantities of 

piperidine (2.5 g.) and 2- methyl -4- chloroquinoline 

(5.3 g.) were heated together at 180° under a reflùx 

for 3 -4 hours. The purple- coloured solid which 

separated, was extracted with dilute hydrochloric 

acid (3 %), and the solution made alkaline with caustic 

soda. 

The dark red oil which separated, 

was subjected to steam distillation to remove any 

excess piperidine or chloroquinaldine. The residue 

was dissolved in ether, and the crimson coloured 

extract dried over potassium carbonate. The ether 

was removed, and the residual dark coloured oil 

purified by distillation in a vacuum, when it was 

obtained as a somewhat viscous, light yellow oil, 

b.p. 207 ° /12 mm. which could not be induced to 

crystallise. For analysis, the crystalline picrate 

and aurichloride were prepared. The 
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picrate was obtained by treating the benzene solution 

with a cold saturated solution of picric acid in 

benzene, the salt separating as a yellow solid on 

agitation. After washing well with benzene, the 

picrate was recrystallised from alcohol, separating 

in the form of yellow needles, m.p. 182 °. 

(Found: N, 15.4%: 
CibHlßI2.C6H307b3 

requires N, 15.4 %). 

The aurichioride was obtained 

by mixing a solution of the hydrochloride containing 

an excess of hydrochloric acid with an aqueous solution 

of gold chloride, when it separated as a yellow -brown 

precipitate, insoluble in hot water, but easily 

soluble in alcohol, from which it was recrystallised, 

separating in the form of dark -red rhombic plates 

(the acute angle being almost a right angle) m.p. 74 °. 

(sound: Cl, 24.9%: C15H19N2AuC14 requires Cl, 25.1%). 

2- methyl -4- piperidinoquinoline 

is fairly soluble in acids, although concentrated 

nitric acid when added to a solution of the hydrochloride, 

precipitates yellow needles, m.p. 192° (decomp.), 

presumably the nitrate, which is sparingly soluble in 

cold and rather more soluble in hot water. The 

hydrochloride could not be obtained as a solid by 

passing dry hydrochloric acid gas into a benzene 

solution of the base. The base is somewhEt soluble, 

in most of the organic solvents, but is sparingly 

'soluble in cold water. Its solution is concentrated 

Sulphuric acid exhibits a very feint bluish fluorescence 

when illuminated by the arc lamp. Very little 
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darkening of the solution is observed on warming 

(cf. behaviour of the methoxy derivative). 

2- methyl -4- piperidino- 6- methoxyquinoline : 

When equimolecular quantities 

of 2- methyl- 4- chloro -6- methoxyquinoline (6.2 g.) 

and piperidine (2.5 g.) were heated together under 

the conditions adopted in the preparation of 2- methyl- 

4- piperidinoquinoline, and the purple -coloured solid 

formed, subseáuently extracted, and purified as above, 

a clear yellow, viscous oil was finally obtained 

which distilled at 220' / 12 mm. The base which ! 

could not be induced to crystallise, exhibited a 

strong greenish fluorescence, and in its properties 

closely resembled 2- methyl -4- piperidinoquinoline. 

With concentrated sulphuric acid, however, it gave a 

strong blue fluorescence which disappeared on dilation. 

On warming, the solution in concentrated acid developed 

an orange -brown colour, the blue fluorescence becoming 

less marked. The picrate was obtained as before 

and recrystallised from alcohol in clusters of long 

yellow prisms m.p. 191°. 

(Found; N, 14.2{x:; C16h200N2.C,1í307N3 requires N, 14.41). 

The aurichloride obtained as 

above, recrystallised from alcohol, in which it was 

readily soluble, as red rhombic plates, m.p. 156° 

(Found; Cl, 24.11/u4 C16H270N2AuC14 requires Cl, 23.8%). 
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2-met4.l-4 -piperazinoáuinoline : 

2- methyl- 4- chloroquinoline and a 

large excess of piperazine hexahydrate (15 g.) were 

heated for 3 -4 hours in an oil bath at 140° under a 

reflux. The white solid which separated, was 

extracted with dilute hydrochloric acid (3%) and 

filtered, leaving behind a small amount of the white 

hydrochloride of the corresponding diquinolinopiperazine. 

The filtrate on making alkaline with caustic soda, 

deposited a yellow oil, which crystallised on standing. 

These crystals were purified by recrystallisation 

from hot water (in which solvent there is a marked 

tendency to supersaturation) when large yellow -brown 

rhombic plates of the hydrate were obtained, m.p. 600. 

These, on drying in the dessicator lost 24.4% of their 

weight, corresponding to four molecules of water of 

crystallisation,(24.l%), and yielded the anhydrous 

base m.p. 103°. 

(Found: C, 74.2; H, 7.5 %; N, 18.3jß; C14H17N3 

requires C, 74.0; H, 7.5 %; N, 18,5 %) . 

This compound is very soluble in 
alcohol, in dilute mineral and acetic acids, soluble 

in ether but very slightly soluble in benzene and 

in cold water, dissolving quite readily, however, in 

hot water. When treated with concentrated sulphuric 

acid in the cold, this base dissolved only with 

difficulty, yielding a clear solution which exhibits 
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a very faint blue fluorescence in the arc lamp and 

which disappears on dilution. Neither the solution 

in concentrated sulphuric acid, nor that in concentrated 

nitric acid exhibits any characteristic colour changes 

on warming. (cf. methoxy derivative). 

ß- met1yl- 4- piperazino- 6- methoxyquinoline 

2- methyl -4- chloro- 6- methoxyquinoline 

(5 g.) was treated with piperazine hydrate (15 g.) 

under the same conditions as recorded in the preparation 

of 2- methyl- 4- piperazinoquinoline. In this case, 

none of the corresponding diquinolinopiperazine was 

formed, the product being obtained in a very pure form, 

by diluting the condensation product with 3 -4 times 

its volume of water, and allowing the hot solution 

to stand, when crystals of the hydrate soon separated 

as pink pyramids, which, when recrystallised from hot 

water, melted at 55 °. These crystals when dried in 

the dessicator, lost 17.9% of their weight, corresponding 

to three molecules of water of crystallisation (17.4 %) 

and yielded the anhydrous base, m.p. 113 °. 

(round: C, 69.7 %; H, 7.5 %; N, 16.0%; 015E190E3 

requires C, 70.0%; H, 7.4 %; N, 16.3 %). 

This compound possessed in its 

solubilities very similar properties to those of 

2- methyl -4- piperazinoquinoline. Its solution in 

cold concentrated sulphuric acid, however, exhibits 
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a very strong greenish blue fluorescence which disappears 

on dilution. When the concentrated acid solution 

is warmed, a reddish -brown colour develops, and the 

fluorescence, although less marked, is tetained. 

When treated with hot concentrated nitric acid, this 

compound develops a rea colour. 

2- methyce tzlpiperazine)quinoline 

Anhydrous 2- methyl -4- piperazino- 

quinoline was warmed with acetic anhydride for 2 -3 

hours on the water -bath. After diluting with water 

and warming, to hydrolyse excess of acetic anhydride, 

the solution was made alkaline with caustic soda, 

when the base separated as an oil, which crystallised 

on standing. It was recrystallised from hot water, 

separating in the form of large brown rhombic plates 

of the hydrate, m.p. 70 °. When dried in the 

dessicator, these crystals lost 16.9% of their weight, . 

equivalent to three molecules of water of hydration 

(16.7) and yielded the anhydrous base, m.p. 122°. 

This acetyl derivative has very 

similar properties to that of the parent base, both 

in its solubility in various solvents, and in its 

exhibiting a very faint bluish fluorescence in 

concentrated sulphuric acid by the arc light. In 

addition, its alcoholic solution exhibits a slight 

greenish fluorescence. 
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2- methyl- 4 -(lú- acetylpiperazino )- 6- methoz quinoline: 

This compound was prepared in a 

similar manner to 2- methy1-4 -(N- acetylpiperazino) 

quinoline (see above). 

The hydrate was obtained from 

hot water in the form of light brown needles, m.p. 86° 

which when dried in the dessicator lost 10.9% of 

their weight, equivalent to two molecules of water 

of crystallisation (10.7%), and yielded the anhydrous 

base, m.p. 154°. 

Here again, the properties of 

this acetyl derivative, resemble closely those possessed 

by the parent base. The distinctive colour reactions 

shown by 2- methyl -piperazino -6- methoxyquinoline when 

warmed with concentrated nitric or sulphuric acids as 

well as the fluorescences exhibited, were slightly 

more marked in this case. In addition, its 

solution in alcohol exhibits a slight greenish 

fluorescence. 

N:Ni-di-(2-meth 1-4-quinolino-)iperazine : 

2- methyl- 4- chloroquinoline (3.5 g.) 

was condensed with piperazine hydrate (2 g.) under 

the same conditions as those adopted in the preparation 

of the monoquinolinopiperazines. In 2 -3 hours, the 
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white solid which had separated, was treated with cold 

hydrochloric acid (3jß) and filtered so as to separate 

any unchanged reactant from the solid hydrochloride 

of the base. This latter was soluble in a large 

amount of boiling water, from which solution, the base 

itself was obtained as a white voluminous precipitate, 

by making alkaline with caustic soda. This compound 

was found to be practically insoluble in most orgEnic 

solvents, but eventually it was obtained from hot 

pyridine in the form of white rhombohedrons, m.p. 314° 

(Found: C, 78.1 %; H, 6.7 %; C24H24N4 requires 

C, 78.3 %; H, 6.54). 

This compound is fairly soluble in 

acetic acid and lactic acid, but forms sparingly 

soluble salts with dilute hydrochloric, nitric and 

sulphuric acids. It dissolves, however, in 

concentrated nitric acid to give a light yellow 

solution, which darkens only slightly on warming, 

(cf. methoxy derivative). With concentrated 

sulphuric acid it yields a clear 

a very faint violet fluorescence 

solution which exhibits 

in the arc light. 

When warmed, this solution rapidly turns green , 

changing to a greenish -brown and finally dirty brown. 

I :N- di -(2- methyl- 6- methoxy- 4- quinolino)aperazine: 

This compound was obtained when 

2- methyl -4- piperazino- 6- methoxyquinoline (2.5 g.) and 

2- methyl -4- chloro- 6- methoxyquinoline (2 g.) were 



74 

heated together at 140° for 2 -3 hours, or when 

2- methyl -4- chloro- 6- methoxyquinoline (4 g.) and 

piperazine hydrate (2 g.) were heated under the same 

conditions as in the preparation of the last compound. 

In either case, the base was obtained as a white solid 

when a hot aqueous solution of the buff- colourea 

hydrochloride was made alkaline with caustic soda, 

the hydrochloride being readily isolated from the 

reaction mixture on account of its insolubility. It 

was recrystallised from hot pyridine, separating in 

the form of pink rhombohedrons, m.p. 286 °. 

(Found: C, 72.5;x; H, 6.5 %; C26H28o2N4 requires 

C, 72.9;); H, 6.5¡). 

In its sparing solubility in most 

solvents it resembles very closely 11:I'-di-(2-methyl- 

4- quinolino- )piperazine, already described. On 

warming its solution in concentrated nitric acid, 

however, a dark red colouration quickly develops. 

Its pale yellow: solution in concentrated sulphuric 

,acid exhibits a strong green fluorescence which 

disappears on warming , the solution becoming 

successively pale violet, dark violet and finally 

reddish-purple. 


