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Aminomethylation of quinaldine and lepidine is investigated. 
Decomposition of quaternary salts of Mannich bases gives 2- and 
4-vinylquinoline, 

The usua l  method of syn thes i z ing  2 -v iny lqu ino l ine  
(I) is  dehydra t ion  of 2- ( f l -hydroxyethyl )quinol ine ,  p r e -  
pared  by hydroxymethyla t ion  of quina ld ine  [1-3]o De- 
hydra t ion  takes place under  d ras t i c  condit ions,  at 
140 ~ C in the p r e s e n c e  of sodium hydroxide.  The 
y ie ld  does not, in genera l ,  exceed 30% [2, 4, 5]. 4- 
Vinylquinol ine  (II) is not a c c e s s i b l e  by that method, 
for  unde r  those condi t ions  it po lymer izes ,  and a 
mu l t i s t age  syn thes i s  is used to p r e p a r e  it [6]. In 
addit ion,  many  quina ld ine  de r iva t ives  do not reac t  
with fo rmaldehyde  [2]. 

The p r e sen t  paper  shows the poss ib i l i ty  of bas ing  
syn thes i s  of quinol ine  vinyl  de r iva t ives ,  in the cases  
of I and II, on the Mannich reaction. 

@ CH3 +CH20 + NH(C?H5)~ "HCI 

~ C H ~ C H ~ N ( C ~ H  5 ~ - -  ~ ' ~ C H  =CH 2 
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A n u m b e r  of pape r s  [9-13]  d e s c r i b e  a m i n o m e t h y l a -  
tion of qu ina ld ine  and lepidine,  but often the authors  
give c o n t r a d i c t o r y  in fo rmat ion  r e g a r d i n g  p r o p e r t i e s  
and yie lds  of the r e su l t an t  d i a lky laminoqu ino l ines .  
We have now found that the Mannich r eac t ion  with 
qu ina ld ine  and lepidine  is ve ry  s ens i t i ve  to solut ion 
pH; the bes t  y ie lds  of 2- and 4 - ( f l -d i e thy l aminoe thy l ) -  
qu inol ine  (IlI and IV) a r e  obtained at pH 7 . 5 - 8 .  Run-  
n ing  the r eac t i on  in s t rong ly  a lka l ine  solut ion leads 
to r a p i d ~ o r m a t i o n  of b i s (d ie thy lamino)methy lene ,  
which in this  p a r t i c u l a r  case  is not an a m i n o m e t h y l -  
a t ing  agent  [14]. 

The n a t u r e  ol the s econda ry  amine  has a g rea t  
effect on the n a t u r e  of the products  of a m i n o m e t h y l a -  
t ion of qu ina ld ine  and lepidine .  Die thy lamine  hydro -  
ch lo r ide  gives m a i n l y  a Mannich monobase .  Use of 
c o n s i d e r a b l e  amoun t s  of d i m e t h y l a m i n e  or  p ipe r id ine  
hydroch lo r ide  gives a Mannich d ibase .  F o r  example,  
in the syn thes i s  of 2 - ( f l -d ime thy laminoe thy l )qu ino l ine ,  
about  40% 1, 3 - d i ( d i m e t h y l a m i n o ) - 2 - ( 2  ' - qu ino ly l ) p r o -  
pane is fo rmed .  Lepid ine  is l e s s  r eac t ive  in the Man-  
n ich  reac t ion ,  but  1, 3 - d i p i p e r i d i n o - 2 -  (4 ' - q u i n o l y l ) -  
p ropane  is a s ide r eac t ion  product  in the syn thes i s  of 
4 - ( ~ - p i p e r i d i n o e t h y l ) q u i n o l i n e .  The l i t e r a t u r e  s ta tes  
[13] that the sole  p roduc t  of a m l n o m e t h y l a t i o n  of 
lep id ine  is a Mannich monobase .  Obviously,  a m i n o -  
me thy la t ion  of qu ina ld ine  and lepidine  in a lka l ine  
so lu t ion  involves  SNz nucleophl l fc  subs t i tu t ion ,  pos -  

tulated for the analogous reaction involving aldehydes 
or cyclohexanone [15, 16], and catalyzed by hydroxyl 
ions. 

2-Methyl-5-ethylpyridine and its N-oxide do not 
undergo the Mannteh reaction even on prolonged 
heating at 100 ~ C, and at different pHs. The higher 
reactivities of quinaldine and lepidine are due to 
intermediate carbanion stabilization by a longer con- 
jugated chain [17-19]. 

The possibility of converting Ill to I by thermal 
decomposition in the presence of potassium hydroxide 
[20], or by decomposition HI N-oxide [21] was inves- 
tigated, but in both cases the yield of I was under 2%. 
60-64% yields of quinoline vinyl derivatives were 
obtained when the Mannieh bases were decomposed 
thus: 

I l l  - -  ~ C H~C H~ N ( ('~ tl5 )2C 1~6( SO~'C H3 ~ 

n(CzH~'l~'~lz(). I I n'u c,%)=c%1 s%*o.,o. 
70 -SO 

I r e su l t ed  by decompos ing  the q u a t e r n a r y  sa l t  
of III by hea t ing  in aqueous solut ion at 70~ ~ C, 
but decomposi t ion  was fas te r  in a lka l ine  solut ion,  
in the p r e s e n c e  of t r i e thy lamine .  S imi l a r ly  II was 
obtained f rom IV, and 4-( r  
and 3 - d i m e t h y l a m i n o - 2 - ( 2 ' - q u i n o l y l ) p r o p - l - e n e  f rom 
1, 3 -d i (d ime thy lamino ) - (2 ' -qu ino ly i )p ropane .  The ease  
with which Hofmann degradat ion  takes p lace  there  
can be a s c r i b e d  to the high ac id i ty  of the hydrogen at 
the c~-carbon atom,  ac t iva ted  by the e l e c t r o n - a c c e p t i n g  
ac t ions  of the r ing  n i t rogen  and the n i t rogen  of the 
t r i a l k y l a m m o n i u m  group. 

EXPERIMENTAL 

2-(•-Diethylaminocthyl)quinoline (III). A solution of 42.9 g 
(0.3 mole) quinaldine, 23.6 g 3890 formaldehyde (0.3 mole), 40 ml 
EtOH, and 1 ml EtsNat 60~ was brought to pH 7.5-8.0 by 
adding dropwise, over a period of 1.5-2 hr, a solution of 33 g 
(0.3 mole) diethylamine hydrochloride and 2 ml EtaN in 15 ml EtOH 
+ 15 ml H20. The mixture was heated for 2 hr, the pH being kept 
at 7.0-% 5, cooled, the solvent vacuum distilled off, water added 
to bring the volume to 250 ml, and the unreacted quinaldine (14 g) 
extracted with ether. The aqueous solution was treated with 70 ml 
20~ aqueous NaOH, and extracted with ether, the extracts dried 
over Na2SO 4, and the ether taken off, to give 43 g III (81% on the 
quinaldine reacted), n~ 1. 5700. The crude material was vacuum 
fractionated through a short column, to give 1.5 g quinaldine, bp 
100~ ~ C (2-3 ram), n}~ 1.6120, and 33 g III, bp 150~ ~ C 
(2-3 mm), n~ 1.5670, the intermediate cut and residue in the flask 
amounting to 4 g yield of 6'/% of purified III, on the reacted quinal- 
dine. The diethylamine hydrochloride unused in the main reaction 
recovered. 
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4-(B'Diethylaminoethyl)quinoline (IV). The reaction was run 
under the same conditions, and using the same mole ratios as above. 
Heating a mixture of 42. 9 g lepidine, 33. 6 g 38~ formaldehyde, and 
33 g diethylamine hydrochloride for 5 hr gave 45 g crude IV, and 
14, 2 g lepidine was recovered. Fractional distillation of the crude 
IV gave 1.2 g lepidine, bp 105"-110 ~ C (2-3 mm), 2~ n~ I. 6140, 
2 g intermediate cut bp 110"-160" C (2-3 mm), and 31 g IV (72~ 
on the reacted lepidine), bp 165"-172 ~ C (2-3 mm) 12, i nZ0 1 5687. 

D " 
Monohydrochloride mp 156" C [13]. 

4-(B-Pil~ridinoethyl)quinoline. Prepared similarly to IIL 42.9 g 
lepidine, 23. 6 g 380/o formaldehyde, and 36.5 g piparidina hydro- 
chloride gave 17.5 g 4-(/3-piperidinoethyl)quinoline, bp 200~ . C, 
5 ram), mp 82~ ~ C (ex petrol ether) [12]. Also isolated were 22 g 
unreacted lepidine and 12.5 g 1, 3-dipiperidino-2-(4'-quinolyl)propane, 
bp 235~ ~ C (5 ram), a very viscous oil. Found: C 78.1; H 9.3; N 
12, 6%, calculated for C2zH31N~: C 78.3; H 9. 3; N 12.4%. 

2-Vinylquinoline (I). 12. 6 g (0.1 mole) Me2SO 4 was added to 
22. 9 g (0.1 mole) III in 30 ml EtOH, with cooling, at such a rate 
that the temperature of the reaction mixture did not exceed 40* C. 
The solution was diluted with 150 ml water, 10 m! Et~Iq added, and 
the mixture heated on a steam bath for 1 hr. I formed an upper layer, 
it was steam distilled off, the distillate extracted with ether, the 
extracts dried over Na2SO4, and after removing the ether the residue 
distilled to give 9.9 g (64~ bp 100"-101" C (2 ram); 121" C (5-6 
mm); d~ ~ 1.0715; n~ 1.6490, equiv, wt. 155.0. Found: MR D 52.76, 
calculated MR D 51.14. Picrate mp 172" C [2, 4, 5]. 

Decomposition of III N-oxide by a known method [21] gave only 
traces of L 

4-Vinylquinoline (II). Prepared similarly to L 24 g (0.1 mole) 
4-(8-piperidinoethyI)quinoline gave 9.5 g (61%) II, bp 120"-122" C 
(3 mm); n~ 1. 6457; d z~ 1.0928. Found: MR D 51.52, calculated 
MR D 51.14. Herate mp 187" C. 

22.9 g (0.1 mole) IV was treated similarly to the above. Yield 
of II 9. 3 g (60%), bp 120"-123" C (3 ram); n~ 1.6450, picrate mp 
187" c. 

2-(B-Dimethylaminoethyl)qulnolyl and I, 3-di(dimethylamino)- 
2-(2'-quinolyl)propane. An ethanol solution of 85.8 g (0.6 mole) 
quinaldine, 33. 6 g 38% (O. 3 mole) formaldehyde, and 24. 5 g (0.3 
mole) dimethylamine hydrochloride, were heated together for 45 
min at 50 ~ . The pH of the solution was held at 7 .0-7 .5 .  The mix- 
ture of bases was isolated as in the case of IIL 30 g mixed bases were 
obtained, bp 149~ " C (1-2 ram), and 62 g unreacted quinaldine 
was recovered. The boiling points of the bases being close to one 
another, the mixture was difficult to separate. The decomposition 
of the mixture was established by decomposing it after alkylation with 
dimethyl sulfate. 20 g mixed bases were dissolved in 20 ml EtOH, 
and alkylated with MezSO 4 as described above. The solution was 
diluted with water, 12 g NazCO a added, and the I steam distilled off. 
Yield of I 6.0 g, bp 101"-102 ~ C (1-2 ram); n~  1.6450, picrate 
mp 172 ~ 

The residue in the flask after steam distilling was extracted with 
ether, the ether extracts dried over Na2SO4, the ether taken off, and 
the residue distilled to give 3-dimethylamino-2-(2'-quinolyl)prop- 
1-ene, yield 4 g bp 145"-150 ~ C (I-2 ram), n~ I. 6060, picrate 
mp 166" C [10]. Found: C 79.00; H 7.70; N 13.40%, calculated for 
CI4HI6N2: C 79.21; H 7.60; N 13. 19~ 
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