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EXPERIMENTAL 

a) Reaction of 3.-sulfolenr with benzoyl peroxide and iodine. A ,I 
three-necked flask fitted with a nitrogen inlet, a chemical stirrer, and 
reflux condenser connected with a gasometcr was charged with 5.9 g 
(50 raM) of I, 18.37 g (75 mM) of benzoyl peroxide, and 12.7 g (50 
mM) of iodine in 100 ml of carbon tetrachloride. The mixture was 
boiled for 48 hr. The gas collected was analyzed for its CO 2 content. 
The iodine that had not reacted was determined by titration with 0.1 N 
sodium thiosulfate solution, and the benzoyl peroxide iodometrically. 
The consumption of iodine was 12.5 mM (25%) and that of benzoyl 
peroxide 27.6 mM (36.8%), 3.0 mM of this (4%) having been consumed 
in the formation of CO~. In order to eliminate the unchanged iodine 
and benzoyl peroxide, the reaction mixture was washed successively 
with aqueous solutions of Na~SO s and NaHCO~ and then with water. The 
wash waters ~rere extracted with chloroform. The carbon tetrachloridc 
and chloroform were eliminated in vacuum. Recrystallization of the 
residues from ether and carbon tetrachloride yielded 4.0 g (22qo) of IV 
and 6.4g (fl5qo) of V. After three crystallizations, 1V was obtained 
with mp 179-180" C (literature data [1] mp 179-130 ~ C) and V with mp 
122-124 ~ C (literature data: 124.5-125 ~ C). 

b) The reaction of 3.3 g (25 mM) of II with 9.0 g (37.5 mM) of 
benzoyl peroxide and 6.3 g (25 raM) of iodine in 50 ml of carbon tet- 
rachloride under similar conditions gave 2.0 mM (3%) of CO 2 and 5.0 g 
(5~0) of VI. After two crystallizations, the product melted at 129- 
130" C (literature data: 130-131" C). The presence of traces of VII in 
the reaction products was detected by thin-layer chromatography. 

c) The reaction of 3.3 g (20.1 mM) of III with 7 .3g  (30.2 raM) of 
benzoyl peroxide and 5.1 g (20.1 raM) of iodine in 45 ml of carbon 
tetrachloride gave 3.0 mM (5%0) of CO 2 and 0.9 g (11%) of VIII with mp 
150-153" C (literature data: 156-157 ~ C). The presence of traces of 
III in the reaction product with VIII was established by thin-layer 
chromatography. 
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The unsymmetrical condensation of dimedone, an aldehyde, and 
various B-aminovinyt cathonyl compounds, and also bisaeetonitrile, 
has given 3, 4-disubstituted derivatives of 2, 7, 7-trimethyl-5-oxo- 
1, 4, 5, 6, 7, 8-hexahydroquinoline (Va-f). Compounds Va, d, f have 
been oxidized with H2CrO 4 to the corresponding 3, 4-disubstituted 
2, 7, 7-trimethyl-5-oxo-5, 6, 7, 8-tetrahydroquinolines (Via-c). The 
IR spectra of compounds Va-c, f and Via and the UV spectra of com- 
pounds Va, c, f, and Via, r have been recorded. 

A p r e c e d i n g  c o m m u n i c a t i o n  [1] d e s c r i b e d  t h e  u n -  

s y m m e t r i c a l  condensa t i on ,  of d i m e d o n e ,  an  a r o m a t i c  

o r  a l i p h a t i c  a l d e h y d e ,  and an e s t e r  of f i - a m i n o c r o t o n -  
ic  a c i d  wi th  t he  f o r m a t i o n  of  a 4 - s u b s t i t u t e d  3 - e t h o x y -  

c a r b o n y [ - 2 , 7 , 7 - t r  i m e t h y l - 5  - o x o - 1 ,  4, 5, 6, 7, 8 - h e x a -  

h y d r o q u i n o l i n e  {Ia--c). 

:S~C~CH, N 
H--C--cooc21i s 6 t~.~l Q~-'~OO C2tl's 

II C H O  O ! 0 R 
IF 

tl R - H  b R-CFI:~ c R-C6H s 

C o n t i n u i n g  o u r  e x p e r i m e n t s ,  we t a c k l e d  th  e p r o b -  
l e m  of t e s t i n g  t h e  p o s s i b i l i t y  of  a s i m i l a r  c o n d e n s a -  

t i o n  wi th  o t h e r  f l - a m i n o v i n y l  c a r b o n y l  c o m p o u n d s .  

C o n d e n s a t i o n  was  c a r r i e d  out  w i th  a c e t y l a c e t o n e  / m i n e ,  
b e n z o y l a c e t o n e  i m i n e ,  and b i s a c e t o n i t r i l e ,  g i v i n g  the  
c o r r e s p o n d i n g  3, 4 - d i s u b s t i t u t e d  d e r i v a t i v e s  of 2, 7, 7 -  
t r i m e t h y l - 5 - o x o - 1 ,  4, 5, 6, 7, 8 - h e x a h y d r o q u i n o l i n e  

V a - f .  

O ] O R 
R 

I I  I1 !  IV v v l  

V: a R-CeH~; R'--COCH~ d R~CH3; R'=CN yl:  a R-CsHs; R'=COCH3 
b R-HI R'-COCH3 e R-H; R'--CN bR-CH3 ; R'-CN 

i c R-CsH~ ; R'fCN f R-C~H~; ; R'=COC6H~ c R-CeH~ ; R'-COC6H5 

The  s y n t h e s i s  w a s  c a r r i e d  out  in  e t h a n o l  w i th  p a r a -  
f o r m a l d e h y d e ,  a c e t a l d e h y d e ,  and b e n z a l d e h y d e .  T h e  

s y n t h e s i s  wi th  b e n z a l d e h y d e  g a v e  good r e s u l t s :  T h e  
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Table  1 

P roduc t s  of the React ion  of Dimedone with f l -Aminov iny l  
Carbonyl  Compounds 

Com- 
p o u n d  

Solvent* 
for crys- 

tallization 

Va 1 
VIa 32 
V b 
Vc I 4 44 
Ve**i 4 
V f 4,5 

VI c 1 

o 
Mp, C 

198--200 
107--108 
209--211 
230--232 
198~200 

234--236 
208--209 
157--158 

Empirical 
formula 

C2oH23NO2 
C2oH21NO2 
Cl4Hlg~Oa 
C~oH2oN20 
C14HI/N20 
CI4H16~20 
C,3H,~N~O 
C~sH2~NO2 
C2sH2~NO2 

Found,% 

C H 

77.45 7,62 
7~.93 7.00 
72,48 8,25 
78.27 6.32 
72.54 7.77 
73,22 7103 
72.04 7.44 
80.31 6.66 

8.21 6.36 

N 

4.62 
4.05 
6.11 

10,2 
12.13 
12.65 
12.55 
3.71 
3:51 

] Calculated, % 

C H 

77.62 7.49 
78.14 6.89 
72.07 8.21 
78,11 6.87 
73.01 7.88 
7&64 7.06 
72.16 7.46 
80.81 6.78 
81.27 6.27 

4,53 
4.56 
6,00 
9,55 

12,16 
12,27 
12.95 
3.77 
3.79 

Yield, 
% 

41.0 
51,0 
20,0 
68.0 
68.0 
54,0 
37.5 
35.6 
76.0 

*(1) 40% ethanol; (2) ethanol + H20; (3) 30% ethanol; (4) 95% ethanol; (5) dimethylformamide. 
**In the same way as for Va, to separate the desired product from the bisdimedonylmethane formed 

as an impurity, the reaction mixture was treated with a saturated solution of NaHCO 3. 

Table  2 

Spect roscopic  C h a r a c t e r i s t i c s  of the Compounds Synthes ized 

Bands of maximum absorption* 
Com- 

p o u n d  Medi- U V  spectra,  nm 
urn** IR spectra,  cm -1 (in e thanol )  

V a  

Via 
Vb 

Vc 

V f  

VIe 

PO 
HB 
P O  
PO 
DE 
PO 
HB 
PO 

HB 

1663(m), 1601 (m) 
3289 (m), 3220 (m) 
1686(m), 1660(m), 1627(sh), 1548(m) 
1696(sh), 1679(s), 1654(sh), 1594(s), 3288(m) 
1694(s), 1616(m), t592(s), 3408(sh), 3360(w) 
1657(m), 1608(C, 2212(s) 
3243 (m,), 3186(s) 
1654(m), 1601 (s) 
3256(m), 3188 (sb) 

*m-medium; s-strong; w-weak; sh-shoulder, 
* * PO--paraffin oil; H B-hexachlorobutadiene; D E-dichloroethane. 

252 (10700) 
401 (5240) 
280 (11680) 

23o(2oooo) 
361(I1700) 
266(17600) 
384(4900) 
241(21300) 
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r e a c t i o n  t o o k  p l a c e  l e s s  s a t i s f a c t o r i l y  w i t h  a c e t a l d e -  
h y d e  and  p a r a f o r m a l d e h y d e .  It  w a s  i m p o s s i b l e  to  
o b t a i n  p r o d u c t s  of t h e  c o n d e n s a t i o n  of a c e t a l d e h y d e  
w i t h  d i m e d o n e  and  b e n z o y l a c e t o n e  i m i n e  o r  a e e t y l a c e -  
t o n e  i m i n e .  W h e n  p a r a f o r m a l d e h y d e  w a s  u s e d ,  a l a r g e  
a m o u n t  of b i s d i m e d o n y l m e t h a n e  w a s  o b t a i n e d  a s  a b y -  
p r o d u c t ,  t h i s  b e i n g  i s o l a t e d  and  i d e n t i f i e d  b y  m e a n s  of 

i t s  m e l t i n g  p o i n t ,  b e h a v i o r  i n  p a p e r  c h r o m a t o g r a p h y ,  
and  UV s p e c t r a .  To s e p a r a t e  t h e m  f r o m  t h e  b i s d i m e -  

d o n y l m e t h a n e ,  t h e  c o n d e n s a t i o n  p r o d u c t s  Vb  and  e 
w e r e  t r e a t e d  w i t h  a s a t u r a t e d  s o l u t i o n  of NaHCO$. 
C o m p o u n d s  V a ,  d,  f w e r e  o x i d i z e d  w i t h  c h r o m i c  a c i d  
to  t h e  c o r r e s p o n d i n g  3, 4 - d i s u b s t i t u t e d  2, 7, 7 - t r i -  

m e t h y l - 5 - o x o - 5 ,  6, 7, 8 - t e t r a h y d r o q u i n o l i n e s  ( V i a - c ) .  

A t t e m p t s  t o  o x i d i z e  c o m p o u n d  Vf  w i th  H~O z a n d  c h l o r -  

a n i l  w e r e  u n s u c c e s s f u l .  A f t e r  Vf  h a d  b e e n  b o i l e d  w i t h  
c h l o r a n i l  in  x y l e n e  f o r  15 h r ,  t h e  s t a r t i n g  m a t e r i a l  
w a s  r e c o v e r e d .  T h u s ,  t h e  b e s t  o x i d i z i n g  a g e n t  a v a i l -  

a b l e  t o  u s  w a s  c h r o m i c  a c i d .  W e  h a v e  s t u d i e d  t h e  IR 

s p e c t r a  of c o m p o u n d s  Va ,  b ,  c ,  f a n d  Via .  T h e  IR 

s p e c t r a  w e r e  t a k e n  in  p a r a f f i n  o i l  and  h e x a c h l o r o -  

b u t a d i e n e  and ,  in  t h e  c a s e  of c o m p o u n d  Vb,  a l s o  in  

dichloroethane solution. The IR spectra of similar 
compounds have been considered previously [2, 3]. In 

the 6-p region, compounds Va--f absorb in a similar 
manner to the 4-substituted derivatives of 3-ethoxy- 
carbonyl-2- 7, 7-t rimethyl-5-oxo- 1,4, 5, 6, 7, 8-hexa- 
hydroquinolines that we have described previously. 

In the 3-p region VNH appears. The UV absorption 
spectra of compounds Va, e, f, and Via, c are simi- 
lar to those of the compounds described previously 

[1]. 

EXPERIMENT AL 

3-acetyl'2,  7, ~rtrlrne~hyl-5-oxo-4-phenyl-1, 4, 5, 6, 7, 8-hexa- 
hydroquinoline (VaN A mixture of 2 g (~0.015 mole) of dimedone, 
1.42 g (~0.015 mole) of acetylacetone imine, and 1.52 g (~0.015 
mole) of benzaldehyde was boiled in 30 ml of ethanol for 1 hr, assum- 
ing a dark yellow color. After the solvent had been distilled off, dilu- 
tion with half a volume of water and storage at 0 -4  ~ C for 2 daYs gave 
a yellow crystalline precipitate. Yieid 1.8 g (41%), mp 198-200" C 
(after three crystallizations from 40% ethanol). The substance dissolves 

KHI_MIYA GETEROTSIKLICHESKIKH ~DEDINENII 

in methanol, benzene, dioxane, and acetic acid. In a solution of 
sodium methoxide it gives a dark yellow coloration. Found, %: C 
77.45; H 7.62; N 4.62. Calculated for C2~z3NO 2, %: C 77.62; H 7.49; 
N 4.53. 

3-Aeetyl-2, 7, 7-trimethyl-5-oxo-4-phcnyl-5, 6, '/, 8-tetrahydro- 
quinoline (Via). An aqueous solution of i g of chromic anhydride was 
added in small portions to a solution of 2 g (~6.5 raM) of Va in 50 ml 
of acetic acid heated to 70-80 ~ C until the color changed to dark 
green. After the mixture had been evaporated to half volume and had 
been diluted with water, a yellow crystalline substance deposited. 
Yield 1.01 g (51%), mp 107-108 ~ C (from ethanol + water). Found, %: 
C 77.93; H %00; N 4.05. Calculated for C20HzINO2, %: C 78.14; 
H 6.89; N 4.56. 

3-Aectyl-2, 7, 7-tfimcthyl-5-oxo-l,  4, 5, 6, 7, 8-hexahydroquinoline 
(Vb). This was obtained in a similar manner to Va from 2 g (~0.015 
mole) of dimedone, 1.4 g (N0.015 mole) of acetylacetone imine and 
0.45 g (~0.015 mole) of paraformaldehyde, boiled for 3 hr in 40 mI of 
ethanol. After the solvent had been distilled off, to separate the desired 
product from the bisdimedonylmethane formed as an impurity the dry 
residue was treated with a saturated solution of NaHCO3 and the mix- 
ture was filtered. Yellow crystalline substance, yield 0.6 g (20%), mp 
209-211 ~ C (after three crystallizations from 30% ethanol). In a solu- 
tion of sodium methoxide it gave a dark yellow coloration. Found, %: 
C 72.48; H 8.25; N 6.11. Calculated for Ct4H19NO z, %: C 72,07; 
H 8.21; N 6.0. The bisdimedonylmethane was identified by its mp of 
189-190 ~ C (literature 191-191.5 ~ C), paper chromatography in the 
butyl acetate-methanol-0.25% ammonia solution (95:5:25) system, 

Rf 0.94, and its UV spectrum in ethanol (263-264nm). 
The constants, yields, and spectroscopic characteristics of the sub- 

stances synthesized are given in Tables I and 2. 
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The N-alkylation, N-arylation, and N-acylation of i, 8-dimethyl- 

2-iminobenzimidazoline are reported. 

N-Substitution in the 2-iminobenzimidazoline series 

has not previously been studied. Our experiments have 

s h o w n  t h a t  t h e  a c t i o n  of a l k y l a t i n g  a g e n t s  on  1 , 3 - d i -  
m e t h y l - 2 - i m i n o b e n z i m i d a z o l t n e  (I) [1] l e a d s  to  t h e  

f o r m a t i o n  of  b e n z i m i d a z o l i u m  s a l t s  (II) w h i c h ,  on  

t r e a t m e n t  w i t h  a l k a l i ,  a r e  c o n v e r t e d  in to  2 - a l k y l i m i n o -  

1, 3 - d i m e t h y l b e n z i m i d a z o l i n e s  (III). S i m i l a r l y ,  1, 2 -  

d i b r o m o e t h a n e  r e a c t s  w i t h  I to  f o r m  I V  a n d  V. 


