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R E A C T I O N  OF  I S O P R O P Y L I D E N E  M A L O N A T E  W I T H  

N -  AR Y L I D  E N E -  1 -  N A P H T H Y  L A M I N  ES 
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a n d  O.  Y a .  N e i t a n d  
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4 - A r y l - 2 - o x o - l , 2 , 3 , 4 - t e t r a h y d r o - 7 ,  8-benzoquinolines were  obtained by reac t ion  of iso-  
propyl idene malonate with N-a ry l idene- l -naph thy lamines .  It is shown that the products  
a re  associa ted in the solid state by in te rmolecula r  hydrogen bonds. The IR and PMR 
spec t ra l  data a re  presented .  

We have shown [1] that 4 -a ry l -2 -oxo- l ,2 ,3 ,4 - t e t r ahydro -5 ,6 -benzoqu ino l ines  a re  fo rmed  in the r e a c -  
tion of isopropylidene malonate (D with N-aryl idene-2-naphthylamines .  

The reac t ion  of I with N-a ry l idene- l -naph thy lamines  (II) proceeds  s imilar ly .  4 - A r y l - 2 - o x o - l , 2 , 3 , 4 -  
te t rahydro-7 ,8-benzoquinol ines  (III) a re  fo rmed  in this case,  and carbon dioxide evolution {which was proved 
by means of bar ium hydroxide solution) the production of acetone {which was isolated f rom the react ion 
mixture  and identified in the fo rm  of the 2,4-dini trophenylhydrazone) are  also observed.  

Ar 

O ~  ~ N  ~CH--Ar ~ H  O 
+ ~ + CO 2 + (CH3)2CO 

I II a-m Ill a-m 

The format ion  of Ig  is conf i rmed by the close chemical  shifts of the protons in the PMR spec t ra  for  
4 -phenyl -2-oxo-  1,2,3,4- te t rahydroquinol ine [2 ] and IIIa (Fig. 1). 

Compounds lII a re  s trongly associa ted  by in te rmolecu la r  hydrogen bonds in the solid state.  A shift 
of the absorpt ion band of the s t re tching vibrat ions of the carbonyl  group (VC= O) to higher  f requencies  is 
observed  in the spec t rum of a carbon te t rach lor ide  solution of Ilia (Table 1). The rat io  of the molar  ex-  
t inction coefficients  for  the bands of the s t re tching vibrat ions of the associated N -  H group (at 3230 em -l) 
{aas) and the nonassociated N -  H group (at 3439 cm -1) (Sfree) changes as a function of the concentrat ion of 
IIIa in solution (Fig. 2). 
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T A B L E  1. IR S p e c t r a  o f  4 - A r y l - 2 - o x o - l , 2 , 3 , 4 - t e t r a h y d r o - 7 , 8 -  

b e a z o q u i n o l i n e s  ( I l i a - m )  

e 
f 

i 

i 
k 
1 
m 

C~Hs b 
4-CH3OCeH4 

2,4- (CHsO)2C6H3 
3,4- (CH~O) 2C6H3 

3,4-CH20~CsHa c 
3,4,5- (CH~O) ~C~H~ 
4- (CH3)~NC~H4 
4- (C2Hs) ~NCeH4 
4-CIC6H4 
2,4-CI~C6H~ 
2-O~NC~H~ 
3-OINC6H4 
4-O2NC6H4 

. - _ .  

1800--t 500a 

IR spectra, cm "t 

1676 (72), 1605{sh), 1571 (35) 
1676 (55), 1642 (sh), 1612 (s h). 
1596 (33) 
1667 (84), 1612 (53), 1582 (53) 
167I (69), 1640 (sh) 1627 (sh), 
1576(52) 
1675 {55). 1640 (sh), 1568 (30) 
1681 (77), 1645 {sh), 1591 (65) 
1667 (79), 1609 (52) 
1674 {75), 1608 (55) 
1673 (67), 1632 (sh). 1566 (49) 
168] (68), 1580 (47) 
1674 (75), 1634 (sh), 1606 (49) 
1676(71), 1575(31), 1606 
1689 (91), 1646 (sh), 1597 (53) 

3600--2900 

3350. 3225, 3198. 3124 
3322, 31i8, 3116, 3082 

3308, 3194, 3166, 3115 
3323, 3291, 3120, 3086 

3332, 3232, 3187, 3119 
3343. 3236, 3196, 3130 
3307, 3204, 3169, 3103 
3325, 3220, 3177, 3110 
3339, 3228, 3195. 3124 
3335. 3229, 3197. 3126 
3322, 3230, 3186, 3117 
3329, 3217, 3187, 3121 
3343, 3221. 3195. 3125 

a T h e  a b s o r p t i o n  in p e r c e n t  i s  g i v e n  in p a r e n t h e s e s ,  b T h e s e  b a n d s  

a r e  f o u n d  a t  1695 a n d  1600 c m  -1 in t h e  s p e c t r u m  of  a s o l u t i o n  in 

d i o x a n e .  C T h e s e  b a n d s  a r e  f o u n d  a t  1695 and  1575 c m  - i  in  t he  

s p e c t r u m  of  a s o l u t i o n  in  d i o x a n e .  

T A B L E  2.  

7 , 8 - b e n z o q u i n o l i n e s  ( I l i a - m )  

C h a r a c t e r i s t i c s  o f  4 - A r y l - 2 - o x o - l , 2 , 3 , 4 - t e t r a h y d r o -  

Substituent Ar e, mp, *C 

C6H5 
4-CH30C6H4 
2,4- (CH30) 2C6H3 
3,4- (CH30) 2C6H3 
3,4-CH202C6H3 
3,4,5- (CH30) 3CsH~ 
4- (CH3)2NC6H4 
4- (C2Hs) ~NC6H4 
4"C1C6H4 a 
2,4-C12C6H3" 
2-O2NC6H4 
3-O2NC6H4 
4-O2NC6H4 

1,5 201 
5 195--196 
4 185--186 
4 169--170 
8 189--190 
4 187--188 

t0 215--216 
10 221--222 
0,5 209--210 
l 251--252 
1 253--254 
2 194--195 
3 220---221 

a 
b 
c 
d 
e 
f 

i 

J 

rl 

Found, % 
Empirical 

C H N formula 

84,0 5,5 5,2 C~gH~NO 
79,1 5,7 4,6 ]C2~HlrNO2 
75,2 5,8 4,1 C2[H]�NO~ 
75,4 5,6 4.3 C21HI�NO~ 
- -  - -  4,5 C2,H~sNOa 
72,3 5,7 4,0 C22H]sNO4 
--  - -  9,0 IC2IH2oN20 
--  - -  8.l (:~aH~4N~O 
--  --- 4,7]CI�HI4CINO 
66,8. 3,8 4,0 C~�H~3CI2NO 
71,8 4,3 8,7 C,�H~4N2Oa 
Z - 8,8 (:IgH]4N203 

--- 8, 7 [C,91t,4NzO3 

Calc., % 

C H N 

83.5t 5,5 5,1 
79,3i 5,7 4,6 
75.7] 5,7 4,2 
75.7i 5,7 4,2 
75,71 4,8 4.4 
72.7] 5,8 3,9 
79.7] 6,.! 8,9 
80,3] 7,0 8,1 

- -  4.6 
66,H 3.8 4,1 
71.81 4,4 8,8 
71.81 4,4 8,8 
71.8I 4,4 8,8 

i 
74 
50 
45 
30 
47 
55 
50 
44 
67 
82 
66 
66 
6-1 

a F o u n d :  C l l l . 5 % .  C a l c u l a t e d :  CI 11 .5%.  b F o u n d :  C 1 2 0 . 7 % .  

C a l c u l a t e d :  C1 20 .8%.  
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Fig. 1. PMR spect ra :  a) 4 -phenyl -2-oxo- l ,2 ,3 ,4~te t rahydroquino-  
line; b) 4 -pheny l -2 -oxo- l , 2 ,3 ,4 - t e t r ahydro -  7, 8-benzoquinoline (IIIa). 

Fig. 2. IR spec t ra  of 4 -pheny l -2 -oxo- l , 2 ,3 ,4 - t e t r ahydro -7 ,8 -benzo-  
quinoline (IIIa): 1) suspension in hexachlorobutadiene; 2) solution 
(0.01 M) in carbon te t rachlor ide  (~as :S f ree  = 2.23); 3) solution (0.004 
M) in carbon te t rach lor ide  (~as : e f r e e  = 1.35). 

EXPERIMENTAL 

The PMR spectra of solutions of the compounds in CF3COOH were recorded with a Perkin- Elmer R-12A 
spectrometer (60 MHz) on the 5 scale relative to the cyclohexane internal standard. The IR spectra of mineral 
off suspensions of the compounds at 1500-1800 em -i were recorded with an IK~I4A spectrometer with an NaCI 
prism; the IR spectra of hexachlorobutadiene suspensions at 2900-3600 cm -i were recorded with an IK-14A 

spectrometer with an LiF prism. 

4-Aryl -2-oxo- l ,2 ,3 ,4- te t rahydro~7,87benzoquinol ines  (IIIa-i) (see Table 2). The N-ary l idene- l -naphthy l -  
amines (ID were  not isolated in the f r ee  fo rm but r a the r  were  obtained during the react ion f rom 1-naphthyla- 
mine and the appropr ia te  aldehyde. A mixture  of 0.01 mole of 1-naphthylamine and 0.01 mole of the appropri -  
ate aldehyde in 5 ml of benzene was ref luxed for  10-15 rain, a f te r  which 0.01 mole of I was added to the hot 
solution of naphthylamine II, and refluxing was continued (see Table 2). The tetrahydrobenzoquinolines (lID that 
prec ip i ta ted  during the react ion or  when the mixture  was cooled were  removed by fi l trat ion,  washed with etha- 
nol, and crys ta l l ized:  IIa f rom benzene: Ilib, k -m f rom CH~COOH and water ,  IIIc, e-g,  i,j f rom dioxane and 
water ,  lIId f rom ethanol, and III h f rom dioxane. The products  were  white o r  l ight-yellow substances that 
were  quite soluble in dioxane, DMF, and acetic acid and modera te ly  o r  slightly soluble in chloroform,  carbon 
te t rachlor ide ,  benzene, and ethanol. 
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