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NOTES 

4-HYDROXYQUINALDINES IN THE RIANNICI-I REACTION1 

lIa11y cluinoline derivatives possess cl~emotl~erapeutic activit)., but their usclulness 
may be interfcred \\:it11 by ~va te r  insolubility. I t  \\-as anticipatecl that  introcluction of a 
basic side chain \\rould overcome the difficulty through l~yclrochloricle formation. Quin- 
aldine itself had beell treated \\,it11 formaldehyde and a pr in~ary or secondary aniine 11~-dro- 
chloride to  form 2-B-aii~inoetI1ylq~1inoline derivatives (I) .  A (;eriiian patent reportecl 
that  treatment of 2-meth~~l-8-i~itroq~1inoline \\-it11 a prilliary aniine lij-clrocliloride gave a 
product having the basic side chain a t  tlie 2-position (2). .-. I he saine patent claims that ,  in the case of 4-11)7droxyquinaldine, the reaction iilvolves 
the methyl group a t  the %position (3). Price ancl Jackson carried out the reaction \\-it11 
7-metl~oxy-4-1~ydrox)icluiiia1dii~e, formaldel~ycle, and di-72-butylamine; they obtainecl the 
3-dibutylamii~oinetl~yl derivative (4). ( ; l~osl~ and Chandhuri treated 4-l~ydroxyquinaldii~e 
\vith dietliylamine and formaldehyde and obtained 3-diethylamii~oiiietl~~~l--1-1~~~c1roxy- 
quinaldine (5) (I),  but they did not deinonstrate its structure. 

In the present \\.ork, 4-hydroxyquinaldine \\;as treated \\-it11 paraformaldeh~.de and 
cliethylamine in 95% alcoholic solution a t  room temperature for 24 11. The  product \\;as 
assigned structure I ,  with the basic side chaii~ attached to the 3-position. The  methyl 
group a t  tlie 2-position remr~ined intact:, as  sho\\:n by its condensation \\;it11 p-diniethyl- 
aminobenzr~ldel~yde in the presence oi zinc chloride to give the cnrbostyryl derivative 11. 
Also, hyclrogcnolysis of I \\;it11 copper chromite catalyst gave 2,3-dii~~etl~yl-4-q~1i11olii1ol (G) 
(111). The 4-hydroxyl group ol I ,  in contrast to  that  of 4-l~ydroxyquin:~ldine, could be 
acetylated. MThen the product 117 \\,as treated with alliali, it hydrolyzed to regenerate I. 
Also, I ,  \\;hen condensecl \\.ith chloroacetic acid, gave 1'. 

\.\'hen dietllylamine h~~drocl~loride \\-as used i l l  place oi dietl~ylamine, tlie product \\.as 
the l~ydrochloride of I .  MThen diethylainiile \\;as used in the presence of excess concentrated 
hydrocl~loric acid, the reaction failed to  occur. 

The :\ /Ia~~nicl~ reaction \\.:IS carried out \\;it11 G -  and S-metl~yl-4-liydroxyq~iii~aldiile to 
give \:I and \iII ,  respectively. Upon l~ydrogcnolysis, the corresponding 3-n~ethyl deriva- 
tives \:I11 and IX \\'ere obtained. Both \\;ere identical \\-it11 authentic samples prepared 
by condensation of 0-methyl acetoacetic ester \\-it11 !>- and o-toluidine, respectively, 
follo\\.ed by cyclization of the resulting crotoilate derivatives. 

' l ' u k e ~ ~ f r o ~ ~ t  the ~11.Sc. dissertatio,l of AT. iVusi., i\ic~tio?rc~l Rescurclz Ce?ltre, U o k k i ,  Cuiro, 1.965. 
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K 3  

V1: I< = 01-1, l i l  = CI-I2N(C?EI5)?, R2 = I<,$ = CE13, It3 = 1-1 
V11: R = OH, I<1 = CH2N(CpI-15)?, I<? = Ita = CI-13, I?.,, = 1-1 

VIII:  I< = OH, R1 = Rp = R,, = CH3, R 3  = H 
I S :  1< =OI- l ,R1 = I < ? =  R3 = CI-13,R, =I-I 

EXI'ERIA,IESTAL 
:\I1 m e l t i ~ ~ g  points are ~~ncorrected and \\;ere deter~nined on a IColler hot stage. 

3-Dielll.ylu~~~i~io~~~elhyl-4-hydrozyq~~inaldine ( I )  
X mixture of 1.6 g of paraformaldehyde (0.017 mole), 25 ml of 95% ethyl alcohol, and 20 1111 (14.22 g, 

0.194 mole) of diethylamine was refluxed until the paraformaldehyde had dissolved. To this solution \\.as 
added 7.95 g (0.05 mole) of 4-hydroxyq~~inaldi~~e (7) dissolved in the least amount of (35% ethanol; then the 
mixt~ire \\.as kept for 48 h a t  roorn temperature. White needles \ \we  formed. Recrystallization from alcohol 
gave 10.9S g (90% yield) of I, which decotnposed a t  345-350" (lit. (5) no melting until 300'). 

;\rial. Calcd. for CljHp00S?: C, 73.73; H, 8.25; N, 11.47. Found: C, 73.60; H ,  8.30; N, 11.36. 

S-Diel.hyli~~~ii~zon~cll~~yl-~-hyd~'oxyqzci~~aldine FIydrochloride ( l a )  
'The foregoing procedure \\,as applied, except that diethylamine \\,as replaced by its hydrochloride. The 

reaction mixture was refluxed for 5 11. 'I'he solvent was then evaporated and the residue was recrystallized 
from acl~~eous alcohol to give a 95'3; yield of Ia, m.p. 313-315". 

rinal. Calcd. for CLSH?ION~CI:  N, 9.9S; C1, 12.65. Found: N, 9.65; CI, 12.14. 
\\Then I n  \\.as heated with 10yo potassi~~ln hydroxide solutio~l, I was recovered. 

Coildellscltioti of I tuilh p-Di?~iellzylan~i~iobenaaldeltyde 
;A m i x t ~ ~ r e  of 2.44 g (0.01 mole) of I, 1.49 g (0.01 mole) of p-di~aethylaminobenzaldehyde, and 0.5 g of 

zinc chloride was heated in a n  oil bath a t  180 OC for 3 h. The reaction mixture was dissolved ill alcohol. 
Up011 addition of sodium hydroxide solution, a yellow substance was precipitated. Recrystallization from 
alcohol gave 2.6 g (70% yield) of 2-(p-di111ethylaminostyry1)-3-diethyla1ni1o1ethy-4-qi1oli1o (II) ,  
n1.p. 185-1Si0, which \\,as soluble in alcohol but insoluble ill water, ether, and pet role~~m ether. 

.\llal. Calcd. for C?.iE1290X3: C, 76.59; EI, 7.73; N, 11.20. Found: C, 76.44; H,  7.54; N, 11.12. 

FIydrogetrobysis of I 
:\ niixt~ire of 7.32 g (0.03 mole) of I ,  150 1111 of absolute ethyl alcohol, and 5 g of copper chrolnite was 

placed ill a bornb, hydrogen was added, and the mixture was shalcell and heated gradually to 175' a t  a n  
E~~uilit~rilim pressure bf 3 000 Ib, for 4 h, until the calclilated a ~ n o ~ ~ r l t  of hydrogen wasionsumid (0.045 mole). 
'The bomb \\as allowed to  cool to room temperat~lre. The reaction mixture was filtered from the catalyst, 
concerltrated, and cooled in ice. I'recipitation by addition of ether and recrystallization from water gave 
1.7 g (34"; yield) of 111, m.p. 319-320". Its ~ne l t i t~g  point was identical with that of an  authentic sample of 
I I 1  and showed no depression upon admixture (lit. (6) m.p. 319-320"). 

d cetylutioti of I 
:\ mixture of 1.55 g (0.012 mole) of I and 2 ml of acetic anhydride was heated in an oil bath a t  180 OC 

for 3 11. 'I'he reaction lnixture changed to a darlc-red syrup. When this \\.as poured into boiling water, a brown 
solid separated. This was filtered off, dried, and then recrystallized froin absolute ethyl alcohol to give 1.5 g 
(857; ).ield) uf 3-diethyla1uinomethyl-4-acetoxyq~1inaldi~1e (IV), m.p. 31431G0, a s  yellow crystals insoluble 
in nrater, ether, petrole~iiu ether, and chloroform, and soluble (with difficulty) ill alcohol. 

Anal. Calcd. for CliHp?02S?: C, 71.30; H ,  7.74; S, 9.7'3. Found: C, 71.15; I-I, 7.59; N, 9.61. 

11 rc ty la t~o t~  of 111 
The abo1.e procedure was applied to 111, \vhich was recovered ~~ l~cha l iged  (no depression in lnixed melting 

point). 

AtleiiiPt to .lcetylale 4-FIydroxyg~~inaldi t ie  
The foregoing proced~ire was applied to 4-hydroxycl~iinaldine but the compo~ind was recovered unchanged 

(no depreziion ill melting point when mixed with starting material). 

Hydrolysis of I V 
A mixture of 0.15 (0.0006 inole) of IV, 0.2 g (0.0036 mole) of potassi~lm hydroxide, and 5 ml of ethyl 

alcohol \\.as refluxed on the water bath for 3 h, cooled, and poured into cold lvater. The precipitated solid was 
3-diethylanli~lomethyl-4-hydrosyclninaldi (I) ,  which decotnposed a t  348-350' (undepressed L I ~ O I L  ad- 
mixture with a n  authentic sample). 

Reaclioii of I zuitli Chloroacelic Acid 
A mixture of 2.44 g (0.01 mole) of I and 0.945 g (0.01 mole) of chloroacetic acid \\.as heated in a n  oil bath 

ulltil solLltio11 wa\ complete. The lnixture \\-as cooled and made allcaline with acllieous sodium hydroxide. 
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'I'he yellow solid that separated was filtered off, dissolved in alcohol, and precipitated by a stream of hydro- 
gen chloride to give 2.1 g (70% yield) of 3-diethylaminon~ethy1-4-carboxy1nethosyq~1i1~aldi1ie hydrochloride 
(V). I t  \\as recrystallized from absolute alcohol, and had 1n.p. 360-363'. 

r\nal. Calcd. for C I ~ H ~ ~ O ~ Y ? C I :  C, 60.26; H,  6.84; N, 8.27. Found: C, 60.12; I-I, 6.71; N, 8.41. 

d tleiiipted Iieucbion of Chloroacelic il cid with 4-Hydroxyqriinaldi,,~ 
'The foregoing procedure was applied to 4-hydroxyquinaldine, but only ~lnchanged starting material was 

obtained. 

6-~1Ictl~yl-3-dietl1.ylu~i~ino~i1etl1yl-~-l~ydroxyqui~zaldiIte (VI) 
-4 mixture of 1.6 g (0.017 mole) of paraformaldehyde, 25 ml of ethyl alcohol, and 20 ~ n l  (14.22 g, 

0.194 mole) of diethylamine was refluxed on the water bath until the paraformaldehyde had dissolved, and 
then allo\\;ed to cool to room temperature. To this solution was added 8.65 g (0.05 mole) of 2,6-dimethyl-4- 
quinolinol dissolved in the least amount of 95y0 ethanol; then the mixture was refluxed for 3 h and allowed 
tocool to room temperature. White needles insoluble in water and allcali but soluble in 5% hydrochloric acid 
were formed. Recrystallization from ethyl alcohol gave 11.52 g (goy0 yield) of V1, which decon~posed a t  320". 

Anal. Calcd. for ClaFl??OXu:?: C, 74.40; H,  8.58; N, 10.85. Found: C, 74.39; H ,  8.47; N, 10.78. 

Hydroge~~olysis of VI  
The hydrogenolysis of V1 was effected in a manner similar to  that  used for the hydrogenolysis of 1. The  

resulting reaction product was recr)~stallized from aclueous alcohol to  give ileedles, m.p. 349-352", easily 
soluble in alcollol and soluble (with difficulty) in water. The product showed no depression in the melting 
poil~t 11po11 admixture \\it11 an authentic sample of 3,6-din1ethyl-4-hydroxyq~iii1aldine (VIII)  prepared by  
a n  alternative synthesis. 

'Anal. Calcd. for C1?H130X: C, 77.01; H,  6.95; N, 7.49. Found: C, 76.87; H, 7.37; N, 7.25. 

S-~l.letl~yl-S-d~ietl~yla~r~zino~rzetl~yl-~-hydroxyqzii~~aldine (VII)  
'l'he foregoing procedure for VI was applied to 2,8-di1uethyl-4-quinolinol. The reaction product was 

recrystallized from alcohol to give VII (goy0 yield), m.p. 338-340°, soluble in 5y0 hydrochloric acid and 
insoluble in water and alkali. 

Anal. Calcd. for ClsI-12?0K.'2: C, 74.40; H ,  8.58; S,  10.85. Found: C, 74.39; I-I, 8.59; N, 10.64. 

IiIydroge~zolysis of VI I  
The same procedure as  described above for I \\,as applied. The resulting reaction product was recrystallized 

from aqueous alcohol. The product melted a t  325-327'. I t  showed no depression in the mixture melting point 
\\it11 3,S-dimethyI-4-hydroxycluinaldine ( I S ) .  

:lnal. Calcd. for C12H130S: C, 77.01; H,  6.95; N, 7.49. Found: C, 76.94; M, 7.10; S,  7.5%. 

S,6-Uii~rcll~y1-4-11ydroxyq~~inaline (VI I I )  
;\ misture of 10.7 g (0.1 mole) of p-toluidine and 14.41 g (0.1 mole) of a-nlethylacetoacetate ester, to \\:hich 

was added two drops of concentrated hydrochloric acid, \\as kept a t  room temperature for 34 h. After 
separation of water, the residual p-toluidino-a-methylcroto~late was added dropwise to  hot paraffin oil 
(150 ml) a t  240". The temperature was raised to 265O, and the mixture was then cooled. The white crystalline 
product \\.as filtered off and \vashed with petroleunl ether. I t  had n1.p. 347". Recrystallization from alcohol 
gave 12 g (647, yield) of VIII ,  m.p. 349-352". 

Anal. Calcd. for Cl?I-I130S: C, 77.01; I-I, 6.95; K, 7.49. Found: C, 76.95; H, 6.95; S, 7.54. 

S,S-Diiirethyl-4-hydroxyqrti~tald~i?1e ( IX)  
. . ;\mixture of 10.7 g (0.1 mole) of o-toluidinc and 14.41 g (0.1 mole) of a-n~ethylacetoacetic ester \\.as treated 

similarly as  above, and the isolated product \\as recrystallized from alcohol to give 8.4 g (45y0 yield) of I S ,  
111.l~ 325-327". 

Anal. Calcd. for Cl?Hl30-\;: C, 77.01; I-I, 6.95; N, 7.49. F o ~ ~ n d :  C, 76.82; H, 6.54; N,.7.61. 
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