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Abstract - a-Methyl-8-arylaminoacroleins were prepared by 

the hydrolysis of 2-methyl-I-arylamino-3-arylimino-1-propene 

derivatives. a-Ethyl- and a-phenyl-6-arylaminoacroleins were 

prepared by the reaction of arylamines and 2-substituted 

1,1,3,3-tetraethoxypropane derivatives. 3-Methyl-, 3-ethyl- 

and 3-phenylquinolines were obtained from a-methyl-, u-ethyl 

and a-phenyl-8-arylaminoacroleins on heating with aluminum 

bromide in good yields. 

a-Bromo-0-anilinoacrolein (9b) was prepared by the reaction 

of 8-anilinoacrolein (66) and N-bromosuccinimide. Reaction of 

9b and aluminum bromide did not afford 3-bromoquinoline. 

In a previous paper1 we reported preparation of 3-benzylquinolines by the cyclo- 

dehydration of r r -benzyl-0-arylminoacrole in  derivatives with aluminum halides 

(Combes reaction). 

In this paper we wish to report the preparation and cyclodehydration of n-alkyl- 

and a -pheny l -0 -a ry lminoac ro le in  derivatives. 

2-Methyl-I-phenylmino-3-phenylimino-I-propene (lb) was prepared by addition of two 

equivalent amount of aniline hydrochloride to a solution of 1,1,3,3-tetraethony-2- 

methylpropane (2b) in 85 % aqueous ethanol followed by neutralization of the 

deposited hydrochloride of lb (Chart 1 ) .  a-Methyl -0-ani l inoacrole in  (3b) was 

obtained in a good yield by hydrolysis of lb in the saxe manner that employed for 

the hydrolysis of I-arylamino-3-arylimino-1-propene to give 8-arylaminaacrolein, 
2 
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Chart 1 

i.e., the substrate was heated in aqueous ethanolic solution in the Presence of 

acetic acid and sodium acetate. u-Methyl-B-(p-toluidino)acrolein (3a) and 

a-methyl-0-(p-chloroanilino]acrolein (3c) were prepared by the same method (Chart 

1). 

a-Ethyl-5-(p-to1uidino)acrolein (4a) was obtained directly on standing a solution 

of equimolar amounts of 1,1,3,3-tetraethoxy-2-ethylpropane (2c) and p-toluidine 

hydrochloride in 86 % aqueous ethanol far 50 min at room temperature (Chart I ) .  

pino3 obtained 3b by heating of hydrobromide of lb with water which was prepared 

by the reaction of aniline and B-bromomethacrylaldehyde. The melting point des- 

cribed by Pino for 3b is identical with that of our sample. He proposed the struc- 

ture of 2-phenyliminamethyl-1-ppopenol (3b-I) for 3b on the basis a f  violet color 

reaction with ferric cnloride (Chart 2). 

The compound 4a as well as 3b gave intense violet solution on addition of ferric 

chloride. According to Pino's opinion, the structure of 4a should be 2-(p-methyl- 

phenyliminometh~1)-I-butenol (4a-I) (Chart 2). The structure of 4a was proved to 

be not 4a-I but 4a by the following experiment. The 'H nmr spectrum (chloroform-dl 

of 4a showed that 4a exists as a mixture of two conformational isomers in a ratio 

of 3 : l  (Table I). The minor conformer was concluded to be a s-cis form (4a-11) On 

the basis of the long range coupling ( J  = 4 Hz) between the protons of aldehyde and 

0-position corresponds to the 'W' configuration of the bond. The major conformer 
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3b 3b-I 4a 

( s - t rans  form)  

4a-I1 

(s-cis form)  

C h a r t  2 

Table  I .  13c and 'H nmr Data o f  4a 

p o s i t i o n  13c ( 6 )  'H ( 6 )  'H ( 6 )  'H ( 6 )  
(CD3S0CD3) (CD3SOCD3) (CDC13, s - t rans  form)  ( C D C 1 3 ,  s-cis form)  

CHO 188.62 ( d )  9 .10  

118.64 ( s )  

147.85 ( d )  

138.35 ( s )  

115.27 ( d )  

129.08 ( d )  

130.41 ( s )  

20.08 (q) 

14.61  ( t )  

12.80 ( q )  

( s )  

7 . 6 ~ ~  
( d ,  1 = 1 3  Hz) 

7 .20  
( d ,  J S . 5  Hz) 

7.12 
( d ,  1=8 .5  Hz) 

2 .25  
( 5 )  

9.15 9.32 
( s )  ( d ,  1=4 H z )  

7 .  3oa 7.22 b 

( d ,  J=13  Hz) ( d d ,  J = 4  and 12  Hz)  

7 .15  o r  6.96 7.11 o r  6 .92  
( d ,  J=9  Hz) ( d ,  J = 9  Hz) 

6.96 o r  7.15 6 .92  o r  7 .11  
( d ,  J=Y Hz) ( d ,  J=9  Hz) 

3bserved a s  a m u l t i p l e t  s i g n a l  a t  

2.29 n e a r  6  2.32 

( 4 .  J = 7  Hz) 

0 . 9 3  1 .06  1 .13  
( t ,  J = 7  Hz) ( t ,  J = 8  Hz)  ( t ,  1=8  Hz) 

9.18' 7.08' 11.56' 
( d ,  1 = 1 3  Hz) ( d ,  J=13  Hz) ( d ,  1=12 Hz) 

a changed i n t o  a  s i n g l e t  s i g n a l  on a d d i t i o n  o f  D20. 

changed i n t o  a  d o u b l e t  s i g n a l  (5.4 Hz) on a d d i t i o n  o f  D 0  
2 .  

d i s a p p e a r e d  on a d d i t i o n  o f  D 0  
2  ' 



I  was proved  t o  be a s-trans form ( 4 a )  by t h e  f o l l o w i n g  expe r imen t s  ( C h a r t  2 ) .  The H 

nmr spectrum o f  4 a  (dmso-d6) showed s i m i l a r  P a t t e r n  t o  t h a t  o f  t h e  major  conformer  

i n  chloroform-d s o l u t i o n  (Tab le  I ) .  The 13c s i g n a l  a t  6 20.08 (dmso-d6, t r i p l e  

q u a r t e t ,  J  = 62 H z ,  J = 2  Hz under non-decoupling c o n d i t i o n )  changed i n t o  a  
q  t 

q u a r t e t  s i g n a l  (1 = 62 Hz) on i r r a d i a t i o n  of t h e  p r o t o n s  at  6 7 . 1 2  w i t h  low power. 

The 13c s i g n a l  a t  6 115.27 (doub le  double  d o u b l e t ,  J  = 160,  5 and 3  Hz) changed 

i n t o  a s i n g l e t  s i g n a l  on i r r a d i a t i o n  o f  t h e  p r o t o n s  at  6 7.20 w i t h  h i g h  power. 

I r r a d i a t i o n  ( p u l s e  d e l a y  t i m e )  o f  NH p r o t o n  at  6 9 . 1 8  ( 3 . 6  % dmso-d6 s o l u t i o n ,  

under n i t r o g e n  a tmosphe re )  caused  6  % n u c l e a r  Overhauser  e f f e c t  (NOE) on t h e  s i g n a l  

a t  6 7.20 and 5  % NOE on t h e  s i g n a l  at  6 2.29  (methylene  g r o u p ) ,  and n o t  on t h e  

s i g n a l s  a t  6 7 . 1 2  and a t  6 9 .10  ( a l d e h y d e ) .  These exp r imen t s  conf i rmed t h e  

a s s ignmen t s  of 13c a s  we l l  as 'H s i g n a l s  of  3 , 5 -  and 2 , 6 - p o s i t i o n s  of  a r o m a t i c  

P ing .  The 13c s i g n a l  a t  6 115.27 changed i n t o  a double  d o u b l e t  s i g n a l  ( J  = 160 and 

5 Hz) on i r r a d i a t i o n  o f  NH p r o t o n  a t  6 9 . 18  w i t h  low power. It means t h a t  t h e  

carbon atoms o f  2 , 6 - p o s i t i o n s  combine w i t h  t h e  hydrogen atom a t  6 9 .18  ( N H )  t h rough  

t h r e e  o r  f o u r  bonds .  T h i s  can  n o t  be e x p l a i n e d  w i t h  t h e  s t r u c t u r e  4a - I  and p o s s i b l e  

a n o t h e r  conformer  o f  4 a  (4a-111)  was a l s o  r u l e d  o u t  by t h e s e  expe r imen t s  ( C h a r t  2 ) .  

Fur the rmore ,  i r r a d i a t i o n  ( p u l s e  d e l a y  t i m e )  o f  t h e  p r o t o n s  a t  6 7 .20  caused  5  % NOE 

on t h e  s i g n a l  a t  6 9.18 (NH), 10 % NOE on t h e  s i g n a l  a t  6 7.62 ( 8 - p o s i t i o n )  and 5 

% NOE an t h e  s i g n a l  a t  6 7.12 ( 3 , 5 - p o s i t i o n s ) .  These o b s e r v a t i o n s  s u p p o r t  t h e  

s t r u c t u r e  4 a ,  and r u l e d  o u t  a n o t h e r  conformer  4a-IV ( C h a r t  2 ) .  Another  p o s s i b l e  

s t r u c t u r e  4a-V w a s  r u l e d  o u t  from t h e  c o u p l i n g  p a t t e r n  o f  t h e  s i g n a l  a t  6 2.29  

(methylene  g r o u p )  i n  t h e  'H nmr spectrum ( C h a r t  2 ) .  

AS s t a t e d  i n  t h e  e a r l i e r  p a r t  of  t h i s  r e p o r t ,  4 a  was o b t a i n e d  by t h e  r e a c t i o n  of 

2c and p - t o l u i d i n e  h y d r o c h l o r i d e  i n  c o n t r a s t  t o  t h e  r e a c t i o n  o f  l , l , 3 , 3 - t e t r a -  

e thoxypropane  ( 2 a )  and p - t a l u i d i n e  h y d r o c h l o r i d e  which gave 1- (p-methylphenyl -  

amino)-3-(p-methylphenylimin0)-1-propene ( 5 8 ) ' ~ ~  and 8 - ( p - t o 1 u i d i n o ) a c r o l e i n  ( 6 a )  

Could n o t  be d e t e c t e d  i n  t h e  r e a c t i o n  m i x t u r e .  The r e a c t i o n  o f  p - t o l u i d i n e  hydro- 

c h l o r i d e  w i t h  6 a  a s  we l l  as w i t h  4 a  was fo l l owed  by t h e  'H nmr spec t rum o f  t h e  

r e a c t i o n  s o l u t i o n .  The spec t rum of a methanol-d4 s o l u t i o n  o f  6 a  showed weak s i g n a l s  

of 5 a  h y d r o c h l o r i d e  a t  6 8 . 5 5  ( d ,  J  = I 2  Hz, 1 . 3 - p o s i t i o n s )  and 6 . 1 7  ( t ,  J  = 12 Hz,  

2 - p o s i t i o n )  a t  2  min a f t e r  a d d i t i o n  o f  a  s o l u t i o n  o f  an equimolar  amount of 

p - t o l u i d i n e  h y d r o c h l o r i d e  i n  deuter ium o x i d e .  R e l a t i v e  i n t e g r a t e d  i n t e n s i t y  o f  each 

s i g n a l  showed t h a t  6 a  and 5 a  h y d r o c h l o r i d e  e x i s t  i n  a  r a t i o  o f  1 : l  at  14 min a f t e r  
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addition. After 100 min, the spectrum showed only the signal of  5a hydrochloride. 

The 'H nmr spectrum of a methanol-d4 solution of 4a did not show detectable change 

at 5 min after addition of a solution of an equimolar mount of p-toluidine hydro- 

chloride in deuterium oxide. After 140 min, the spectrum showed signals of 

2-ethyl-I-(p-methylphenylmino)-3-(p-methylphenylimina)-I-propene (7a) hydro- 

chloride at 6 8.47 (s, 1,3-positions) and 2.72 (q, J = 8 Hz, methylene group), and 

relative integrated intensity of each signal showed that 4a and hydrochloride of 

7a exist in a ratio of 1:l. After 480 min, the spectrum still showed weak signals 

of 4a. 

u-Ethyl-0-anilinoacrolein (4b), a-ethyl-0-(p-chloraanilin0)acrolein (4~). 

a-phenyl-0-(p-taluidin0)acrolein (8aj, a-phenyl-0-anilinoacrolein (8b) and 

a-phenyl-8-(p-chloroani1ino)acrolein ( 8 c )  were prepared in the same manner as the 

preparation of 4a (Chart 3). 

As a preliminary experiment for the cyclodehydration of a-substituted 0-arylamino- 

acroleins, 4c was heated at 90-IOO°C with three equivalent amount of aluminum 

bromide for 30 min to give 3-e thy l -6 -ch lo roqu ino l ine  in 50 % yield together with 

23 % of 4c. 3-Methylquinoline, 3-ethylquinoline and 3-phenylquinoline were heated 

respectively with three equivalent amount of aluminum bromide at 120°C for 5 h to 

recover 87, 96 and 72 % of the starting materials. 

3-Substituted quinolines were obtained in good yields on heating a-substituted 

0-arylaminoacroleins with three equivalent amount of aluminum bromide at 120°C for 

5 h (Chart 3). 3-Phenyl-6-chloroquinoline could not be obtained on heating 8c with 

aluminum bromide. It was prepared by heating 8c with three equivalent amount of 

aluminum chloride in 28 % yield. 

Reliquet, et a1.5 briefly reported that a-bromo-0-anilinoacrolein (9b) and 

a-bromo-0-(p-to1uidino)acrolein (9a) were obtained from 5b and 5a by the reaction 

with N-bromasuccinimide (NBS). We obtained 2-bromo-l-phenylamino-3-phenylimino-l- 

propene (lob) and 2-bromo-l-(p-methylphenylamino)-3-(p-methylphenyliminoj-l-propene 

(lea) by bromination of 5b and of 5a with NBS. Hydrolysis of lob and 1Oa in the 

same manner as preparation of 3b gave 9b as well as 9a in good yields (Chart 4 ) .  

The compounds 9b and 9a were also obtained by bromination of 8-anilinoacrolein (6b) 

and of 8-(p-to1uidino)acrolein (6a) with NBS (Chart 4). 

a-Bramo-0-(2,4-dibromoani1ino)acrolein (11) and a small amount of quinoline were 

obtained when 9b was heated at 80'C with three equivalent amount of aluminum 



bromide for 30 min. The former was identical with authentic sample prepared by 

brominatian of 8-(2,4-dibromoani1ino)acrolein (12) with NBS (Chart 4 ) .  Among the 

above mentioned materials, a small amount of a liquid was obtained on preparative 

thin layer chromatography ( P T L C )  of the reaction mixture. It's 'H nmr spectrum 

(benzene-d ) was identical with that of 5,s-dibromoquinoline (Chart 4). Quinaline, 
6 

5,s-dibromaquinoline and 8-bromoquinoline were obtained from the reaction mixture 

in which 9b was heated at 120°C with three equivalent amount of aluminum bromide 

for 5 h. 3-Bromoquinaline could not be detected in the reaction mixture (Chart 4). 

It is clear that debromination at a-position of 9b and bromination on aromatic ring 

Occured during the reaction. Reaction of 9b with aluminum chloride caused poly- 

merization, m d  no quinolines were detected in xhe reaction mixture. 

Quinoline (91 % )  was recovered on heating at 120°C with three equivalent amount of 

aluminum bromide for 5 h, and 29 % of quinoline and 11 % of aniline were obtained 

by heating 6b under the same conditions. Brominating agents were not contained in 

aluminum bromide used. When 3-bromoquinoline was heated at 120°C with three equi- 

valent amount of aluminum bromide for 5 h, 73 % of starting material was recovered 

and a small amount of 3,5-dibromoquinoline was detected in the reaction mixture 

(Chart 4). Debromination and bromination might occur during the reaction. 

~ i s c h ~  reported that the heating of 3-bromoquinoline hydrochloride at 300°C caused 

debromination as evidenced by the isolation of quinoline from the product and by 

the detection of free bromine in the reaction mixture. He reported the formation 

of 4-bromo- and 5-bromaquinoline and polybromoquinolines at prolonged heating in 

the same reaction. It is known that 5,E-dibromoquinoline formed on the reaction of 

quinoline and bromine in the presence of aluminum b r ~ m i d e . ~  Mare, et a1.' reported 

that chemical behavior of 3-bromoquinoline in bromination is similar to that of 

quinoline. Altschul and ~artlett' evaluated the equilibrium constants of debromi- 

nation of a-bromoketones. They suggested the formation of positive bromine. 

Griesbaum and ~ibarl' reported the debramination of a-bromoketone on heating with 

quinoline and other bases. They proved the hydrogen acted as a reducing agent to 

be derived from bath the starting bromaketane and bases used. 

Presumably debromination occured as the first step in the reaction of 9b and 

aluminum bromide, and 6b formed was converted into quinoline by cyclodehydration, 

the latter was brominated by positive bromine in the presence of aluminum bromide. 

Aluminium bromide is, therefore, not suitable as a cyclodehydrating agent for the 
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preparetion of 3-bramoquinolines from a-bromo-8-arylaminaacrolein derivatives. 

EXPERIMENTAL 

All melting points are uncorrected. 'H nmr spectra were recorded on JEOL PMX 60 and 

JEOL GX 400 nmr spectrometers with tetramethylsilane as an internal standard. 

Z-Methyl-l-(p-methylphenylamino)-3-(p-methylphenylimino)-l-propene (la), 2-Methyl- 

I-phenylamino-3-phenylimino-1-propene (Ib) and 2-Methyl-I-(p-chlorophenylamin0)-3- 

(p-chloropheny1imino)-I-propene ( I c )  - HCI salt of arylamine (0.01 mal) was dis- 

solved in 10 ml of hot EtOH, and a solution of Zb (0.005 mol) in 8 ml of EtOH and 

2 ml of H20 were added to the solution. The solution was allowed to stand for I day 

at room temperature. The deposited crystals of HC1 salt of 1 were collected and 

recrystallized from an appropriate solvent. The results were as follows (recrys- 

tallizing solvents are shown in parentheses). HC1 salt of la (MeOH): Yield 1.45 g .  

mp> 230°C [lit. ,I1 mp (sublime)]. Anal .  Calcd for C,8H20N2.HC1: C. 71.87; H, 7.04; 

N, 9.31. Found: C, 72.06; H, 7.08; N, 9.26. HC1 salt of lb (MeOH): Yield 1.34 g .  

mp 231°C (dec.) [lit. ,11 mp 258-C and lit. ,I2 mp 23IDC (dec.) I .  Anal .  Calcd for 

Cl6Hl6N2~HC1~1/2MeOH: C, 68.62; H, 6.63; N, 9.70. Found: C, 68.83; H, 6.37; N, 

9.84. HC1 salt of lc (EtOH): Yield 1.73 g. mp 237'C (dec.). Anal .  Calcd for 

Cl6Hl4Cl2N2.HC1.1/4 H20: C, 55.51; H, 4.51; N, 8.09. Found: C, 55.52; H, 4.29; N, 

8.14. 

HC1 salt of 1 (0.01 mol) was added to a mixture of 200 ml of benzene and 50 ml of 

10 % Na2C03. The mixture was stirred until the whole changed into clear solutions. 

The benzene layer was dried over K CO and concentrated under reduced pressure. 
2 3' 

The residue was recrystallized from 70 % EtOH. The results were as follows. la: 

Yield 1.44 g (54 % ) .  mp 165-C. Anal .  Calcd for CI8HZON2: C, 81.78; H, 7.63; N, 

10.60. Found: C, 81.67; H, 7.55; N, 10.56. 'H nmr (CDC13) 6: 7.46 (2H, s, 1,3-pasi- 

tions), 2.30 (6H, s, CH3 of phenyl group) and 2.00 (3H, s, CH ) Ib: Yield 1.42 g 
3 ' 

(60 %).  mp 13g°C (lit.,13 mp 136-138°C). Anal .  Calcd for Cl6Hl6N2: C, 81.32; H, 

6.82; N, 11.85. Found: C, 81.16; H, 6.72; N, 11.53. 'H nmr (CDC1 ) 6: 7.62 (2H, s, 
3 

1,3-positions) and 2.00 (3H, s, CH3) Ic: Yield 1.90 g (62 % ) .  mp 154'C. Anal .  

Calcd for C16H14C12N2: C. 62.97; H, 4.62; N, 9.18. Found: C, 62.91; H, 4.56; N, 

8.96. 'H nmr (CDC13) 6 :  7.57 (ZH, s ,  1,3-positions) and 2.00 (3H, s, CH3). 

Hydrolysis of 1 -A solution of AcOH (0.0005 mol) and AcONa (0.0045 mal) in 15 

ml of H 0 was added to a solution of 1 (0.005 moll in 85 rnl of EtOH. The mixture 2 
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w a s  r e f l u x e d  ( l a :  f o r  7  h ;  l b :  f o r  4  h ;  l c :  f o r  4 h ) ,  and 0 .1  g  of Na CO w a s  added 
2  3  

t o  t h e  mixture .  The whole w a s  concen t ra t ed  under reduced p r e s s u r e .  The p r e c i p i t a t e  

was c o l l e c t e d  and r e c r y s t a l l i z e d  from 70 % E t O H .  The r e s u l t s  were as fo l lows .  3a: 

Y ie ld ,  0.71 g  (81  % ) .  mp 196'C. Anal.  Calcd f o r  Cl1Hl3NO: C ,  75.40; H, 7.48; N ,  

7.99. Found: C, 75.25; H, 7 .43;  N, 8 .23.  'H nmr (CD3SOCD3) 6 :  9.00 ( lH,  s ,  CHO), 

8 . 9 3  ( IH,  broad s ,  N H I ,  7.53 ( I H ,  broad s ,  0 - p o s i t i o n ) ,  2.20 (3H, s ,  CH3 of phenyl 

g r o u p ) ,  1.68 (3H, s ,  C H 3 )  3b: Yie ld ,  0 .75 g  (93  % ) .  mp 2Ol0C ( l i t .  , 3  mp 198- 

200°C). Anal.  Calcd f o r  ClOHl1NO: C, 74.51; H ,  6 .88 ;  N ,  8 . 6 9 .  Found: C, 74.22: H ,  

6 .88;  N ,  8 .86 .  'H nmr (CD3SOCD3) 6: '3.04 ( IH ,  d ,  J = 13 Hz, NH), 9.03 (IH, s ,  CHO), 

7.61 ( l H ,  d ,  J = 13 Hz, 8 - p o s i t i o n )  and 1 .71 (3H, s ,  C H 3 )  3 c :  Y ie ld ,  0.88 g  (90 

% ) .  mp 218'C. Anal.  Calcd f o r  C I O H l O C I N O :  C ,  61 .39;  H, 5 .15;  N ,  7 .16.  Found: C, 

61.4'3; H, 5 .08;  N, 6.93.  'H nmr (CD3SOCD3) 6:  9.07 (NH s i g n a l  was over lapped with 

CHO s i g n a l ) ,  7.62 ( IH,  s ,  0 - p o s i t i o n )  and 1 .70 (3H, s ,  C H 3 ) .  

a-Ethyl-6-(p-to1uidino)acrolein ( 4 a )  and a-Ethyl-6-anilinoacrolein ( 4 b )  - HC1 

s a l t  of arylamine (0 .005 moll was d i s s o l v e d  i n  8  m l  of E t O H .  A s o l u t i o n  of 2c 

(0 .005 moll i n  4  m l  of EtOH and 2  r n l  of H20 were added t o  t h e  s o l u t i o n .  The whole 

was al lowed t o  s t a n d  f o r  50 min at  room tempera tu re ,  and 36 m l  of H 0  was added t o  
2 

t h e  mixture .  The p r e c i p i t a t e  was c o l l e c t e d  and r e c r y s t a l l i z e d  from 70 % E t O H .  The 

r e s u l t s  were a s  fo l lows .  4a :  y i e l d ,  0 .80 g  (85 % ) .  mp 13S°C. Anal.  Calcd f o r  

C H NO:  C ,  76.16; H ,  7 .99;  N, 7.40.  Found: C ,  76.25; H ,  8 .16;  N ,  7 .36.  'H nrnr 12 15 

d a t a  a r e  shown i n  Table I .  4b: Yie ld ,  0 .54 g (62 % I .  mp 123'C. Anal.  Calcd f o r  

Cl1Hl3NO: C ,  75.40; H ,  7 .48;  N ,  7.99.  Found: C, 75.60; H, 7 .81;  N, 8 . 0 4 .  'H nrnr 

(CD3SOCD3) 6: 9.07 ( IH ,  d ,  J = 13 Hz, NH), 9 .00 ( IH,  s C H O ) ,  7.52 ( lH,  d ,  J = 13 

Hz, 8 - p o s i t i o n ) ,  2.32 (2H, q ,  J = 7  Hz, -CH2CH3) and 0.97 (3H, t ,  J = 7  Hz, 

-CH2CH3) .  

a-Ethyl-6-(p-chloroanilino)acrolein ( 4 c )  - ( 1 )  2-Ethyl-I-(p-chloropheny1amino)- 

3-(p-chloropheny1imino)-I-propene ( 7 ~ )  was prepared i n  t h e  same manner a s  descr ibed 

f o r  t h e  p r e p a r a t i o n  o f  1. H C 1  s a l t  of 7C (1 .64  g ,  88 % )  was o b t a i n e d  from 0.01 mol 

of p - c h l o r o a n i l i n e .  mp >220°C. Anal. Calcd f o r  Cl7HI6Cl2N2.HC1.H20: C ,  54.64; H ,  

5 .12 ;  N ,  7.50.  Found: C, 54.40; H, 5 .01 ;  N, 7 .20.  The compound 7c ( 2 . 5 8  g ,  80 % I  

was ob ta ined  from 0.01 mol of H C 1  s a l t  of 7c .  mp 98.5OC. Anal .  Calcd f o r  

C17H16C12N2.1/4H20: C, 63.07; H, 5 .14;  N ,  8 .65 .  Found: C, 63.24;  H, 4.93; N ,  8.49. 

'H nmr ( C D  SOCD3) 6:  7.62 (2H, broad s ,  1 - p o s i t i o n ) ,  2.42 (-CH2CH3, t h i s  s i g n a l  w a s  
3  

over lapped wi th  t h a t  of CD H s i g n a l  of the s o l v e n t )  and 1.04 (3H, t ,  J = 7  Hz, 
2  



-CH2CH3) .  The compound 7c  was hyd ro lyzed  i n  t h e  same manner a s  d e s c r i b e d  f o r  hydro- 

l y s i s  o f  1 t o  g i v e  0 .96  g (92  % )  of  4c. mp 19O0C. Anal .  Calcd  f o r  C11H12C1NO: C, 

63 .01;  H, 5 . 7 7 ;  N ,  6 . 6 8 .  Found: C ,  63 .13;  H, 5 . 7 3 ;  N, 6 . 6 8 .  'H nmr (CD3SOCD3) 6 :  

9 . 1 4  (lH, d ,  J = 12 Hz, NH), 9 .01  ( l H ,  s ,  CHO), 7.51 ( IH ,  d ,  J = 12 Hz, B-posi- 

t i o n ) ,  2.28 (2H, q ,  J = 7 Hz, -CH C H  ) and 0 . 9 3  (3H, t ,  J = 7  Hz, - C H 2 C H 3 ) .  -2 3  

( 2 )  F ive  m l  o f  I  N H C 1  was added t o  a  s o l u t i o n  of 1 .24  g  (0 .005  moll  o f  2c i n  6  m l  

o f  EtOH, and t h e  mix tu re  was s t i r r e d  f o r  1  h  a t  room t empera tu re .  A s o l u t i o n  o f  

1 .36  g ( 0 . 0 1  mol)  o f  AcONa.3H20 i n  5  m l  o f  H20 and  a s o l u t i o n  o f  0 .64  g (0 .005  mol)  

of p - c h l o r o a n i l i n e  i n  4  m l  o f  E t O H  were s u c c e s s i v e l y  added t o  t h e  mix tu re .  The 

mix tu re  was a l l owed  t o  s t a n d  f o r  2 h  at room t e m p e r a t u r e .  The p r e c i p i t a t e  was 

f i l t e r e d  w i t h  s u c t i o n .  Twenty m l  o f  H  0  w a s  added t o  t h e  f i l t r a t e ,  and t h e  second 
2  

p r e c i p i t a t e  was c o l l e c t e d .  F i r s t  p r e c i p i t a t e  c o n t a i n e d  a  small amount o f  s a l t  o f  

7 c ,  and was e x t r a c t e d  w i t h  70 m l  o f  C H C l  . The e x t r a c t  was c o n c e n t r a t e d  unde r  
3  

reduced  p r e s s u r e ,  and t h e  r e s i d u e  w a s  combined w i t h  the second p r e c i p i t a t e ,  and t h e  

whole was r e c r y s t a l l i z e d  from 70 % EtOH t o  g i v e  0 . 4 7  g ( 4 5  % )  of  4c.  

a-Phenyl-8-arylaminoacrolein ( 8 )  - H C 1  s a l t  o f  a ry l amine  (0 .005  ma l )  was d i s -  

s o l v e d  i n  10 m l  o f  EtOH. Twelve m l  o f  H20 and 1 .48  g (0 .005  mol)  o f  2d were added 

t o  t h e  s o l u t i o n .  The mix tu re  was a l l owed  t o  s t a n d  f o r  3 days  a t  room t e m p e r a t u r e .  

The p r e c i p i t a t e  was c o l l e c t e d  and r e c r y s t a l l i z e d  from pet ro leum benz in  t o  g i v e  8. 

The r e s u l t s  were as f o l l o w s .  8 a :  Y i e l d ,  0 .72  g ( 7 0  % ) .  mp 148.5'C. Anal .  Calcd  f o r  

C16H15NO: C ,  80 .98 ;  H ,  6 . 3 7 ;  N, 5 .90 .  Found: C, 81 .05 ;  H, 6 . 3 7 ;  N ,  5 .81.  'H nmr 

( C D C 1 3 )  6 :  12.07 ( d ,  J = 1 3  Hz, NH of s-cis f o r m ) ,  9.60 ( d ,  J = 4  Hz, CHO o f  s-cis 

f o r m ) ,  9.30 ( s ,  CHO o f  s - t r a n s  f a r m ) ,  7.57 ( d d ,  J = 4 ,  1 3  Hz, 5 - p o s i t i o n  of s-cis 

form)  and 2.32 ( s ,  C H 3 )  8 b :  Y i e l d ,  0 .65  g ( 5 9  % ) .  mp 135-C. A n a l .  Calcd  f o r  

C H NO: C, 80 .69:  H, 5 . 8 7 ;  N ,  6 . 27 .  Found: C ,  80 .37 :  H, 5 .82:  N ,  6 . 08 .  'H nmr 15 13  

( C D C 1 3 )  6 :  12 .00  ( d ,  J = 1 3  Hz, NH o f  s - c i s  f a r m ) ,  9.50 ( d ,  J = 4  Hz, CHO o f  s-cis 

f o r m ) ,  9.22 ( s ,  CHO o f  s - t r a n s  form)  and 7 .50  ( d d ,  J = 4 ,  13  Hz, @ - p a s i t i o n  o f  s-cis 

f o r m ) .  8c: Y i e l d ,  0.82 g  (78  % ) .  mp 1719C. Anal .  Calcd  f o r  Cl5Hl2C1NO.l/4H20: C, 

68 .71;  H ,4 .81 ;  N, 5 .34 .  Found: C, 6 9 . 0 2 ;  H, 4 . 5 5 ;  N ,  5 .14 .  'H nmr ( C D C 1 3 )  6 :  12 .10  

( d ,  J = 12 Hz, N H  of s-cis f a r m ) ,  9 .68  ( d ,  J = 4  Hz, CHO o f  s-cis f o r m ) ,  9 . 4 0  ( 5 ,  

CHO o f  s-trarrs for , , , )  and 7 .53  ( d d ,  J = 4 ,  12 Hz, & p o s i t i o n  o f  s-cis f o r m ) .  

Recovery o f  3-Methyl- and 3 - E t h y l q u i n o l i n e s  from t h e  Reac t i on  Mixture  i n  Which t h e  

S u b s t r a t e s  were Heated  w i t h  A1Br3 - A mix tu re  of 0 .004  mol of  3-methyl- o r  

3 - e t h y l q u i n o l i n e  and 3 .20  g  (0 .012  mol)  of  A 1 B r 3  was h e a t e d  a t  120°C f o r  5  h .  
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Twenty m l  o f  H 0  and 30 m l  of 2  N NaOH were s u c c e s s i v e l y  added t o  t h e  m i x t u r e ,  and 2  

t h e  mix tu re  was e x t r a c t e d  w i t h  e t h e r .  The e t h e r  l a y e r  was t r e a t e d  a s  u s u a l  t o  g ive  

r e s p e c t i v e l y  0.49 g  (87 % )  of 3 -me thy lqu ino l ine  and 0 .55  g  (96  % )  o f  3 - e thy l -  

q u i n a l i n e .  The b a t h  samples  were i d e n t i c a l  w i t h  a u t h e n t i c  samples  on t h e  b a s i s  of  

comparison of t h e i r  i r  s p e c t r a  and mixed m e l t i n g  p o i n t  measurement o f  t h e i r  

p i c r a t e s .  

Recovery of 3 -Pheny lqu ino l ine  from t h e  Reac t i on  Mix tu re  i n  lvhich t h e  S u b s t r a t e  was 

Heated  w i t h  A1Br3 - A mix tu re  o f  0 .62  g  (0 .003  mol)  o f  3 -pheny lqu ino l ine  and 2.40 

g (0 .009  moll  o f  A1Br3 was h e a t e d  a t  120°C f o r  5  h .  Ten m l  of H20 and 20 m l  o f  2  

N NaOH were s u c c e s s i v e l y  added t o  t h e  m i x t u r e ,  and t h e  mix tu re  was e x t r a c t e d  wi th  

e t h e r .  The e t h e r  l a y e r  was d r i e d  o v e r  K2C03, and c o n c e n t r a t e d  unde r  reduced  p re s -  

s u r e .  The r e s i d u e  was s u b j e c t e d  t o  PTLC ( s i l i c a - g e l )  w i t h  benzene-AcOEt ( 5 : l )  t o  

g i v e  0 .45  g (72  % )  of  3 -pheny lqu ino l ine .  The sample was i d e n t i c a l  w i t h  a u t h e n t i c  

sample on t h e  b a s i s  of comparison o f  t h e i r  i r  s p e c t r a .  

Cyc lodehydra t i on  of 3 ,  4 ,  8a and  8 b  - A  mix tu re  o f  3b ( 0 . 4 8  g ,  0 .003  mol)  and 

A I B r S  ( 2 . 4 0  g ,  0 .009  moll  was h e a t e d  a t  120°C f o r  5  h .  Ten m l  o f  H20 and 30 m l  o f  

2 N N a O H  were added s u c c e s s i v e l y  t o  t h e  m i x t u r e .  The whole was e x t r a c t e d  w i t h  

ether- ,  and t h e  e t h e r  l a y e r  was d r i e d  o v e r  K2C03 and c o n c e n t r a t e d  unde r  reduced  

p r e s s u r e .  The r e s i d u e  was p u r i f i e d  by PTLC ( s i l i c a - g e l )  w i th  benzene-AcOEt ( 5 : l )  

f o l l owed  by d i s t i l l a t i o n  under reduced  p r e s s u r e  t o  g i v e  0 . 3 7  g  (86  % )  o f  3-methyl- 

q u i n o l i n e .  The sample was i d e n t i c a l  w i t h  a u t h e n t i c  sample on t h e  b a s i s  o f  compari- 

son  o f  t h e i r  i r  s p e c t r a  and mixed m e l t i n g  p o i n t  measurement o f  t h e i r  p i c r a t e s  (mp 

186-189'C). The compounds 3 a ,  3c, 4 ,  8a and 8b  were cyc lodehydra t ed  i n  t h e  same 

manner t o  g i v e  co r r e spond ing  q u i n o l i n e s .  The r e s u l t s  a r e  shown i n  Tab le  2. 

3 -E thy l -6 -ch lo roqu ino l ine :  mp 35°C. Anal .  Calcd  f a r  C l 1 H l O C 1 N :  C, 6 8 . 9 3 ;  H ,  5 .26 ;  

N, 7 .31 .  Found: C ,  68 .59;  H ,  5 . 15 ;  N, 7 .10 .  'H nmr ( C D C 1 3 )  6 :  8 . 6 3  ( I H ,  d ,  J = 2  

Hz, 2 - p o s i t i o n ) ,  2.80 (2H, q ,  J = 7 Hz, - C g 2 C H 3 )  and 1 .33  (3H, t ,  J = 7  Hz, 

-CH2Cg3). 

Cyc lodehd ra t i on  o f  8c - A mix tu re  of 8 c  ( 0 . 4 6  g ,  0.0018 mol)  and A 1 C 1 3  ( 0 . 7 2  g ,  

0.0054 moll  was h e a t e d  a t  190-200°C f o r  5  h .  Ten m l  o f  H20 and 30 m l  o f  2  N NaOH 

were added s u c c e s s i v e l y  t o  t h e  m i x t u r e ,  and t h e  whole w a s  e x t r a c t e d  w i t h  e t h e r .  The 

e t h e r  l a y e r  was d r i e d  ove r  K CO and c o n c e n t r a t e d  unde r  reduced  p r e s s u r e .  The 
2  3  

r e s i d u e  was p u r i f i e d  by PTLC ( s i l i c a - g e l )  w i t h  benzene-AcOEt ( 5 : l )  f o l l owed  by 

r e c r y s t a l l i z a t i o n  from pet ro leum e t h e r  t o  g i v e  0 . 2 2  g (28  % )  o f  3-phenyl-6-chloro-  



q u i n o l i n e .  mp 104.5°C.  Anal .  Calcd  f o r  Cl5HlOC1N: C ,  75 .16 :  H, 4 .21;  N, 5 . 8 4 .  

Found: C ,  75 .29 ;  H, 4 . 1 3 ;  N ,  5 .72 .  'H nmr ( C D C 1 3 )  6 :  9 . 07  ( I H ,  d ,  J = 2  Hz, 

2 - p o s i t i o n )  and 8 .08  ( IH ,  d ,  J = 2  Hz, 4 - p o s i t i o n ) .  

Reac t i on  of 5 and NBS - NBS ( 3 . 9 2  g ,  0.022 mol)  was added i n  p o r t i o n s  t o  a  so lu -  

t i o n  o f  5 a  ( 5 . 0 1  g ,  0 . 0 2  mol)  i n  40 m l  o f  CHC13. The mix tu re  was b l lowed t o  s t a n d  

f o r  I  day a t  room t e m p e r a t u r e ,  and washed s u c c e s s i v e l y  w i t h  two p o r t i o n s  of 20 m l  

o f  2  N NaOH and 20 m l  o f  H20, and d r i e d  o v e r  K2C03. The CHC13 l a y e r  was concen- 

t r a t e d  under  reduced  p r e s s u r e .  A sma l l  amount o f  E t O H  w a s  added t o  t h e  r e s i d u e ,  and 

t h e  p r e c i p i t a t e  was c o l l e c t e d  and r e c r y s t a l l i z e d  from EtOH t o  g i v e  4 .55  g  (69  % )  

of loa. mp 16E°C ( d e c . )  ( l i t .  , I 9  mp 164-165-C).  'H nmr (CDC1 ) 6 :  7 .93  (2H, s ,  
3  

2 - p o s i t i o n )  and 2 .37  (6H, s ,  C H 3 )  The same t r e a t m e n t  o f  4.45 g ( 0 . 0 2  moll  gave 

3 . 3 3  g  (55  % )  o f  l o b .  mp 147'C ( d e c .  ) ( l i t .  , I 9  mp 144-145-C). 'H nmr (CDC13) 6 :  

7 . 9 3  (ZH, s ,  2 - p o s i t i o n ) .  

Table  2 .  Cyc lodehydra t i on  o f  3 ,  4 and 8 i n  t h e  P re sence  o f  Three 

Equ iva l en t  Amount o f  A1Br3 

S t a r t i n g  Q u i n o l i n e s  Y i e l d s  Recovered P i c r a t e  
(mol l  S t a r t i n g  (%I mp 

M a t e r i a l  R R (%I M a t e r i a l  ( " c )  

a  l i t . , 1 4  mp 56.S°C and p i c r a t e  mp 251°C. l i t . , 1 5  mp 81-82'C. l i t .  , 1 4  mp 247-C. 

l i t .  , I 4  mp 199'C. l i t .  ,I6 mp 63-64'C. l i t .  , I 7  mp 49-5Z0C and l i t .  , I 8  mp 52'C 

and p i c r a t e  mp 205'C. 
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Hydro lys i s  of 10 - A S o l u t i o n  of 0 . 0 3  g  (0 .0005 moll o f  AcOH and 0 .61 g  (0.0045 

moll of AcONa.3H20 i n  15 m l  of H20 was added t o  a  s o l u t i o n  of 1.65 g  (0 .005 mol) 

of 10a .  The mixture was r e f l u x e d  f o r  3  h ,  and 20 m l  of 7  % NaHC03 was added to t h e  

mixture .  The whole w a s  concen t ra t ed  under reduced p r e s s u r e ,  and t h e  p r e c i p i t a t e  was 

c o l l e c t e d  and r e c r y s t a l l i z e d  from EtOH t o  g ive  1.03 g  (86 %) of  9a .  mp 135-C. 

R e l i q u e t ,  e t  a l . 5  r e p o r t e d  t h a t  me l t ing  p o i n t  o f  9a is 130-133'C. They did not 

d e s c r i b e  a n a l y t i c a l  and s p e c t r a l  d a t a  f o r  t h e  compound. Anai .  Calcd f o r  C l 0 H l O B r N O :  

C ,  50.02; H ,  4.20; N, 5.83. Found: C ,  49.73; H ,  4 .01 ;  N, 5.94.  'H nmr ( C D C 1 3 )  6 :  

9 . 3 0  ( IH,  S ,  CHO), 8 .05 ( IH ,  d ,  J = 13 Hz, 8 -pos i t ion )  and 7.57 ( l H ,  broad d ,  I = 

13 Hz, NH). The same t r ea tmen t  of 1.51 g  (0 .005 mol) o f  l o b  gave 0 .90 g  (80  % )  of 

9b. mp 165'C. R e l i q u e t ,  e t  a1 .5  r e p o r t e d  t h a t  me l t ing  p o i n t  of 9b i s  164'C. They 

d i d  not  d e s c r i b e  a n a l y t i c a l  and s p e c t r a l  d a t a  f o r  t h e  compoumd. Anal .  Calcd fo r :  

C 9 H 8 B r N O :  C ,  47.81; H ,  3 .57;  N ,  6.20.  Found: C ,  47.42; H ,  3.37: N ,  6 .26 .  ' H  nmr 

(CDC13) 6 :  9.33 ( IH ,  s ,  CHO), 8.07 ( l H ,  d ,  I = 13 Hz, @ - p o s i t i o n )  and near  7.53 

(NH, t h i s  Signal  over lapped w i t h  t h a t  o f  phenyl p r o t o n s ) .  

React ion of 6 and NBS - NBS (1 .96 g ,  0.011 mol) w a s  added i n  p o r t i o n s  t o  a so lu-  

t i o n  of 1 .61 g  (0 .01  mal)  o f  6a i n  10 m l  of C H C 1 3 .  The mixture  was allowed t o  s t a n d  

f o r  I  day a t  room tempera tu re ,  and washed wi th  two p o r t i o n s  of 20 m l  o f  H 2 0  The 

C H C 1 3  l a y e r  was d r i e d  over  K2C03, and concen t ra t ed  under reduced p r e s s u r e .  The 

r e s i d u e  w a s  r e c r y s t a l l i z e d  from E t O H  t o  g i v e  2 .13 g  (89  % )  of 9a. The same t r e a t -  

ment of 1.47 g  (0 .01  moll of 6b  gave 2.01 g  (89  % )  of  9b. 

8-(2,4-Dibromoani1ino)acrolein ( 1 2 )  - A  s o l u t i o n  o f  1 . 1 0  g  (0 .01 mol) of 

8-e thoxyacrole in  i n  2  m l  of AcOH and 13 m l  of H20 were added t o  a  s o l u t i o n  of 2.51 

g  (0 .01  mol) of 2 ,4-dibromoani l ine  i n  24 m l  of AcOH. The mixture  w a s  al lowed to 

s t a n d  f o r  I  day a t  room temperature .  The depos i t ed  yel low c r y s t a l s  were f i l t e r e d  

wi th  s u c t i o n  t o  g i v e  1 . 5 5  g  of crude 12 .  The f i l t r a t e  w a s  concen t ra t ed  under 

reduced Pressu re .  The r e s i d u e  was e x t r a c t e d  wi th  petroleum benz in ,  and the petro- 

leum benzin  l a y e r  w a s  concen t ra t ed  under reduced p r e s s u r e .  The r e s idue  was combined 

wi th  t h e  above crude c r y s t a l s  of 12 ,  and t h e  whole was r e c r y s t a l l i z e d  from petro- 

leum benzin  t o  g i v e  2.21 g  ( 7 3  % )  of 12.  mp 128'C. Anai .  Calcd f o r  C9H7Br2NO: C ,  

35.45; H, 2.31; N, 4.59.  Found: C, 35.58; H ,  2 .07; N ,  4 .39.  

React ion of 12 and N B S  - NBS (0 .39  g ,  0.0022 mol) w a s  added i n  p o r t i o n s  t o  a 

s o l u t i o n  o f  0.16 g  (0.002 mol) of 12 i n  10 m l  o f  C H C 1 3 .  The mixture  w a s  allowed t o  

s t a n d  f o r  2  days at room temperature .  The depos i t ed  yel low c r y s t a l s  were f i l t e r e d  



w i t h  s u c t i o n ,  and washed w i t h  H  0  t o  remove c o n t a m i n a t i n g  s u c c i n i m i d e ,  a n d  r e c r y s -  
2  

t a l l i z e d  from EtOH t o  g i v e  0 . 6 1  g  ( 8 0  % )  o f  11. mp 202°C. Ana l .  C a l c d  f a r  

C9H6Br3N0: C, 2 8 . 1 6 ;  H, 1 . 5 8 ;  N, 3 . 6 5 .  Found: C ,  28 .24 ;  H ,  1.35; N ,  3 . 5 8 .  

R e a c t i o n  o f  9b and A1Br3 - (1 )  A m i x t u r e  o f  1 . 5 1  g  (0 .006  mol )  of  9b and 5 . 3 0  g  

( 0 . 0 1 8  mol l  o f  AlBr3 was h e a t e d  a t  80'C f o r  3 0  min ,  and 20 m l  of H20 was added  t o  

t h e  m i x t u r e .  The m i x t u r e  was added i n  p o r t i o n s  t o  40 m l  o f  2  N NaOH u n d e r  s t i r r i n g ,  

a n d  t h e  whole was e x t r a c t e d  w i t h  two p o r t i o n s  of 40 m l  o f  CHC13. The C H C 1 3  l a y e r  

was e x t r a c t e d  w i t h  1 0  m l  o f  1 N H C 1 .  The H C I  l a y e r  was t r e a t e d  a s  u s u a l  t o  g i v e  a 

smal l  amount o f  q u i n o l i n e  which was i d e n t i c a l  w i t h  a u t h e n t i c  sample on t h e  b a s i s  

of  compar i son  of t h e i r  i r  s p e c t r a .  The C H C 1 3  l a y e r  was d r i e d  over K2C03, and can- 

c e n t r a t e d  u n d e r  r e d u c e d  p r e s s u r e .  Small  amount o f  EtOH was added  t o  t h e  r e s i d u e  t o  

g i v e  0 . 2 5  g  of  11 a s  a  i n s o l u b l e  p o r t i o n .  The sample was i d e n t i c a l  w i t h  a u t h e n t i c  

sample  (above  s e c t i o n )  on t h e  b a s i s  o f  compar i son  o f  t h e i r  i r  s p e c t r a  a n d  mixed 

m e l t i n g  p o i n t  measurement .  EtOH s o l u b l e  p o r t i o n  was s u b j e c t e d  t o  PTLC ( s i l i c a - g e l )  

w i t h  benzene-AcOEt ( 6 : l )  t o  g i v e  a  s m a l l  amount of  l i q u i d .  nmr p a t t e r n  o f  t h e  

l i q u i d  was i d e n t i c a l  w i t h  t h a t  of  5 , 8 - d i b r o m o q u i n o l i n e .  

( 2 )  A m i x t u r e  of  1 . 5 1  g  ( 0 . 0 0 6  moll  of  9b and 5 . 3 0  g  ( 0 . 0 1 8  mol )  of  A l B r  was 3  

h e a t e d  a t  120'C f o r  5  h  and t r e a t e d  i n  t h e  same manner as d e s c r i b e d  f o r  p r o c e d u r e  

( I )  i n  t h i s  s e c t i o n .  Q u i n o l i n e  ( 0 . 1 6  g )  w a s  o b t a i n e d  from t h e  H C I  l a y e r .  

5 .8 -Dibromoquinol ine  ( 0 . 0 5  g )  and a  s m a l l  amount o f  8 -bromoquinol ine  were o b t a i n e d  

from t h e  CHC13 l a y e r .  The samples  of  5 , 8 - d i b r o m o q u i n o l i n e  and 8-bromoquinol ine  were 

i d e n t i c a l  w i t h  a u t h e n t i c  s a m p l e s  on t h e  b a s i s  o f  compar i son  of  t h e i r  i r  s p e c t r a .  

R e a c t i o n  o f  3 - b r o m o q u i n o l i n e  and A1Br3 - A  m i x t u r e  of  2 .10  g  ( 0 . 0 1  mol )  of  

3 -bramoquinol ine  a n d  8 . 0 0  g ( 0 . 0 3  moll  of  AlBr3 was h e a t e d  a t  120DC f o r  5  h ,  and 

20 m l  of H 0  was added  t o  t h e  m i x t u r e .  The m i x t u r e  was added  i n  p o r t i o n s  t o  70 m l  2 

of 2  N NaOH u n d e r  s t i r r i n g ,  and t h e  whole was e x t r a c t e d  w i t h  two p o r t i o n s  o f  30 m l  

of  CHC13. The C H C 1 3  l a y e r  was d r i e d  o v e r  K2C03, a n d  c o n c e n t r a t e d  u n d e r  r e d u c e d  

p r e s s u r e .  The r e s i d u e  was d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e  t o  g i v e  1 . 6 2  g  ( 7 3  % )  

of 3 - b r o m o q u i n o l i n e .  The r e s i d u e  o f  d i s t i l l a t i o n  was s u b j e c t e d  t o  PTLC ( s i l i c a - g e l )  

w i t h  benzene-Ac0Et ( 5 : l )  t o  g i v e  0 . 0 2  g  o f  3 , 5 - d i b r o m o q u i n o l i n e  which was i d e n t i c a l  

w i t h  a u t h e n t i c  sample on t h e  b a s i s  of  compar i son  o f  t h e i r  i r  s p e c t r a .  
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