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was then gradually heated to I05°, and 6.5 g. or crotonaldehyde was slowly added 
d11riag 20 minutes with shaking, wh1le the temperature was maintained at ros-io0

• 

After the addition was over the temperature was slo;.v]y raised to IJ0°. kept at that 
temperature for ro minutes, poured into ice-water, basified as above and steam-dis­
tilled. The solid was collected from the distillate and recrystallised from aqneous 
alcohol, m .p. 7o-7r. o. 

s-Chlo.,.o-8-aminoquinaldine.-s-Chloro-8-nitroquioaldine was similarly reduced as 
its 7-chloro isomer. When the reduction was completed, the mixture was cooled, made 
alkaline with sodium hydroxide and the aminoquioaldine was distilled with steam. 
The solid was collected and crystallised from aqueous alcohol, m.p. 92-93•. (Found: 
N, 14.I2. C10H,N~Cl requires N, Y4-54%). 
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SYNTHESI5 OF 8-A:M'INOQUINOLINES. PART VII 
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~ynthesis of 7·cbloro-::~-metbyl-B·amino-4-14'-hydroxy·3'·dietbylaminometbyl)·anilinoquinaldine ,ba5 

been described. 

Daring the collr;;e of a previous investigation. on the synthesis of 8-aminoquinoline 
der~vatives, simultaneously substituted at the 4-position by an aminocresol side chain, 
7-chloro-8-amino-4-(4'-hydroxy-3'-diethylatninomethyl).aniliooquiooline was syuthesised 
(Chandran et al., ]. Sci. Ind. Res., I95I, 108, 290), The compound showed signs of 
promise in the preliminary screening. From the metabolic study of quinine it is 
known that the drug undergoes oxidation iu the system and forms a 2-hydroxy 
derivative (Mead and Koepfli, ]. Bioi. Chem., 19.a, 151, 104). It was th.:!n considered 
to be of interest to sllbstitute at the 2-position of the quinoline nucleus by a mitable 
grouping, and to see how the restJiting quinoline would behave. Accordingly, a 
compound, analogous to the above compound but sub3tituted at its 2-position by a 
methyl group, i.e. 7-chlor0-2-methyl-8-amino-4-(4'-hydroxy-3 -qiethylaminoiDethyll­
anilinoquinoline, has now been synthesised. The results of its preliminary screening 
tend to indicate high efficacy,. 

7-Chloro-4-hydroxyquioaldine requir~d in the present work was first prepared 
by Price et al. (]. A mer. Chem. Soc.,. 1946, 68, IiZS6l by the usual Conard·Limpach 

• 'the present work was completed in 1953 on a project under the auspit'es of the Conncil of _Scientific 
end Indastdal Research. Tn.e publication was delayed diae 'to one of the antbors' (A. K. S.l 
miHion to U.S.A. 
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n1etbod.. The only i.;;omer obtained in 72% yield was assigned the 7-chloro structure 
without establishing its constitution. Later work by Spivey and Curd (}. Che1n. Soc .• 
1949, 2656) records the yield of only 35-40% of the mixed 5- and :;r-chloro isomeric 
co:np:muds an:l th:!y have Sep:ll"aled the iSJIU~rs through their corresponding picrates. 
It has now be-en fouud that the procedure followed by Price et a!. furnishes a better 
yield, and contrary to their observation, it has been found that the s-cbloro isomer, 
which is invariably fot~ned, remains in solution in the crystallisation Liquor aq11eous 
alcohol! because of its relatively high solubility. The method described in the 
experimental part is found to be advantageous in our bands and it affords the desired 
7-chloro isomer in a pure form in sin~le crystallisation. A slight modification of the 
mel hod of conversion of the hydroxy compound to the correspondiug chloro compound 
h:~s also been made in order to eli10inate a violet-coloured dye which is also formed. 
4: 7-Dichloroquinaldine was nitrated in good yield to the corresponding 8-nitro 
derivative by potassiu111 nitrate and Ioo% sulphuric acid. l'he nitro co10pouud wa5 
reduced ·by stannous chloride in concentrated hydrochloric acid to the corresponding 
8-amino derivative. In order "to provl! the position o[ the atnino group, the amino 
co01pound was converted into 7-chloro-8-aminoq~inaldfne by catalytic bydrogenolysis. 
Tbis was compared as picrate and as acetyl derivative with authentic samples of those 
derivatives from 7-chloro-8-aminoquinaldine (cf. this issue, p. i,33). The melting points 
are id~ntical and the mixed me1ting point determination of the sample shows no 
depression. The amiuocresol side-chain was attached to the 4-position of the- quinoline 
nucleus according tg the method described by Burckhalter et al. (]. Amer. Chern. Soc., 
1948, 70, IJ6J). 

ExPERIMENTAL 

1-_Chloro-4-hydroxyqui1ta!d~ne.-A mixture of m-chloroaniline. (15 g.) and ethyl 
acetoacetate was mixed and kept under vacuum in a desiccator over calcium chloride 
until the theoretical amount of water was removed. The oily crotooate was added 
to boiling diphenyl oxide (260 c.c.). Hea~ing was continued for 40 minutes more after 
the addition was over. Tbe projuct separating from cooled diphenyl. oxide was 
collecte.d, washed thoroughly with acetone aLd dried; yield 13 g. The dried product 
was dissolved in rectified spirit (290 c.c.l; ·after cooliug 300 c.c. of water was added, 
heated to boiling and filtered hot. After keeping overnight the separated crystals 
were collected and dried, yield 8 g., m.p. JU·I4 • (Price et al. report m.p. JIJ-rs"). 

4: 7-D~chloroqu:n11ldine:-A mixture of 7-chloro-4-bydro.xyquinaldine f2o g.) and 
POCls {6o c.c.) was heated in an oi1-b~th under re.ft.ux for one hour. About half the 
quantity of excess of POCia was distilled off under reduced pressure aod the residual 
liquid was then poured into aqu~ous so% NaOH solution (xoo c.c.) to which enough 
ice was added to prevent the rise ef temperature. Th;;! dichloro compound was 
collected, washed thoroughly with water and dried. After recrystallisation from 
aqueous alcohol, the compound melted at I03·I04 a"; lit. m .p. IOJ a. 

• 4: j-Dichlo,-o-8-nit'l'oqu(n.aldinB.-4 : 7-Dichloroquio.aldine (Io g.) was di!i§OlWd in 
ice-cooled too% H11SO, f32 c.c.). · Dried and powdered pc-tasstUm nitrate (7.5 g.} was 
then added to the well-stirced acido 1nixtu•e during one hoar; ths= temperature was 
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not allowed to rise above 5° tllrottgbout the experiment. After tlte addition was over, 
the mixture was stirred at that temperatltre for 3 hours tn:>re and then kept in the 
refrigerator overnight. The mixture was then pourei into ice-water (soo g.J. The 
nitrr, compound s~parating was collected, washed thoroughly with water a.nd t1vice 
crystallised from rectified s~irit, yield 3·5 g., 111. 1>. I20-2I

0
• (Found: N. 10.54· 

C10H101N1CI:~ requires N, ro.go%). 

4 : 7-Dich.loro-8-a.minoquinaldine.-The preceding compound (5.28 g.) was slowly added 

to a stirred solution of stannous chloride dihyJrate (19 g.), diss:>lved in HCl (75 c,c., cone.; 
during an hour, care being taken to keep the temperatltre below 30". The mix:tnre 
was stirred for 2 hours more and then poured into aqueous so% NaOH (125 c.c.) 
to which enough ice was added to keep the temperature below ao0

• The solid was 
collected, washed thoroltghly with water and recrystallised from. rectified spirit in a. 
very light yellow crystalline solid, yidd 3-5 g., m.p. us". (Found: N, u.o7. 
C,0HaN1Cl:~ requires N, Ja .• J3%l. 

7-Chloro-8-a.mt:noqui;laldine.-To a solution of the a~ove 8-aminoquinaldine' (7.3 g.) 

n absolute alcohol (zoo c.c.) fu!'ed .sodium acetate (2.7 g.) and s% palladium (c.s g.) 

on carbOn were added. The mixture was hydrogenated at normal pressure ; the 
theoretical amount of hydrogen was taken up iu 3 hours. The catalyst was filtered 
off and washed with lwb 25 c.c. portions of alcohol. After removal of the solvent 
the reEidue was treated with water, basified with a slight excess of aqueous caustic 
soda solution and extracted with ether. Ether solution was dried with KOH, ether removed 

and tbe residue was distilled under reduced preesure; b.p. 200•205° /ro mm. TbC! 
melting point and mixed melting point determination of the acetyl derivati\·e and !_Jf 

the picrate, prepared according to the method described in the precedi.cg !)aper (this 
issue, p. 833), recorded no depression. 

* 7-Ch.loro-2-11teLhyl-8 a.mi'f\.0-4- (4' -h:)r droxy-3'- di ethylaminonLeth y 1}-an.ilinoquino[in.e 

Dil•ydTochloride.-A mixture of a.-diethylamino-4-acetamido-o-cresol (s.s g.l and HCl 
cone., II c.c.) was heated under reflux for r hour. A£ter cooling and adjusting to 
pa 4 with so% caustic soda (aq.), 4: 7-dichloro-8-aminoquinaldiue (5 g.) was added ami 
the mixture was heated under t"efiux for 5 hours on a water-bath. After keeping 
overnight, the mixture was triturated with a slight excess of ammonia (cone). Tlie solid 
product was colleeted and washed thoroughly with water. The air-dried product was 
dissolved in too c.c. of rectified spirit and HCl (cone., 8 c.c.) was added to the solution; 
on stirring yellow crystalline hydrochloride of the base crystallised out. This was 
coll£cted, washed with rectified spirit and fiually crystallised from 70% etbyl alcohol. 
m.p. 258-6o". (Found: N, u.68. C1uHaliON4Cl;2HCl r,equires N, 12.21%). 

B.IINGAI. IMMCNITY R..IISI!AR.CB INSTlTUTit. 
CAI.CV'T1'A. RICtit•td }-nit. rs, 1957. 

*This compound was investigated by the authors and the res11lts cmnmnnicated to thre 
~uncil-of Scientific and Indnstrial Research (India) on :z8 Feb., 1953: The componnd has also- bieD 
independently investigated -~ Coatney and his co-workers. (Sarevey of Antimalarial A~nts ; U.S. 
Pablic Relth Service Monog~ph No. 91 ]tln._ 1953, p. 67). 


