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The oxidation of 2-hydroxymethyl  and 2-methyl  der iva t ives  of 5 ,6 -d ihydro -4H- imidazo-  
[4,5,1-i,j]quinoline with act ive  manganese  dioxide and se len ium dioxide gave 2 - fo rmy l  
de r iva t ives  of this he t e rocyc le .  Some t r ans fo rma t ions  of these  compounds are  rea l ized .  

Compounds of the 5 ,6 -d ihydro-4H- imidazo  [4,5,1-i,j ]quinoline (I) s e r i e s  can be cons idered  to be 1, 7- 
t r ime thy lenebenz imidazo le  de r iva t ives .  A study of some of them demons t ra t ed  that  the inclusion of a t r i -  
methylene br idge  in the benz imidazole  molecule  a l t e r s  the p rope r t i e s  of the l a t t e r  c o m p a r a t i v e l y  sl ightly.  
Thus the oxidation of 2 -hydroxymethy l -  and 2 -methy l - subs t i tu t ed  I to the prev ious ly  undescr ibed  fo rmyl  
de r iva t ives  p roceeds  a lmos t  as smoothly  as in the benzimidazole  s e r i e s  [2-4]. 

2 -Hydroxymethy l - subs t i tu t ed  I a re  oxidized by the action of f resh ly  subl imed selenium dioxide in 
aqueous dioxane to give 70-90% of the co r respond ing  aldehydes;  the reac t ion  with act ive  manganese  dioxide 
[5,6] in ch lo ro fo rm p roceeds  with somewhat  g r e a t e r  difficulty.  As in the case  of benzimidazole  [4], the 
oxidation of 2 -me thy l - subs t i t u t ed  I with se lenium dioxide in absolute dioxane or toluene r e su l t s  in lower 
yields of the fo rmyl  de r iva t ive .  An exception to this is  the 2 ,9-dimethyl  der iva t ive  of I, which gives 72~ of 
the aldehyde in absolute dioxane. 

The compounds that we obtained were  subjected to some reac t ions  that p roceed  read i ly  with 2 - fo rmyl  
de r iva t ives  of benzimidazole .  Fo r  example ,  in the p re sence  of piper idine  the 2 - fo rmy l  der iva t ive  of I (III) 
condenses  with the methiodide of the 2 -methy l  der iva t ive  of I to give a h ighyie ld  of II. In the p r e se n ce  of 
alkali ,  III and i ts  de r iva t ives  read i ly  r eac t  with acetophenone and a re  thereby conver ted  to 2-(8 -benzoy l -  
vinyl) de r iva t ives ;  however ,  in con t r a s t  to 1 -me thy l -2 - fo rmy lbenz imidazo l e  [3], they r e a c t  with only one 
molecule  of acetophenone (see Table  1). 

N~-~A-c,= c.-t--~-~N-c., 
I |1 

EXPERIMENTAL 

2-Hydroxymethyl- and 2-Methyl-Substituted I. A solution of 0.I mole of the dihydrochloride of the 
8-amino-l,2,3,4-tetrahydroquinoline derivative [1] and 0.15 mole of glycolic acid in 30 ml of water was re- 
fluxed for 6 h. The mixture was neutralized with ammonia, and the precipitated hydroxymethyl derivative 
of I was filtered and washed with water and ether. To obtain the 2-methyl-substituted derivatives of I, the 
dihydrochloride of the 8-amino-l,2,3,4-tetrahydroquinoline derivative was refluxed with acetic acid for 5 h. 

Oxidation Procedures. A. A l-g sample of the 2-hydroxymethyl derivative of I was dissolved in 50 
ml of chloroform, I0 g of active manganese dioxide was added, and the mixture was shaken for 24 h. The 
resulting precipitate was filtered and washed with chloroform. The solvent was removed by distillation, 
and the aldehyde was chromatographed on aluminum oxide with elution by chloroform. 

*See [I] for communication I. 
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TABLE 1. 5,6 -D ihydro  -4 H- imidaz  o [4,5,1 - i , j  ] quill oline D e r iv a t ives  
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I s  p (crystal. 
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167--168 
(butanol) 
179--180 
(toluene) 
183--184 

(ethyl acet.) 
154--155 
(petrol. 
ether) 

150--151 
(n-octane) 
179--180 

(aqueous 
alcohol) 
102--103 

(sublim.) 
136--138 

(sublim.) 
111--112 

(sublim.) 
255 (decora, 
alcohol) 
163--164 

(decomp. 
alcohol) 
140--141 
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alcohol) 
156--157 

(decomp. 
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Empirical 
~rmu~ 

C~zH~aNzO 

CI3HI,N202 

C12HI4N20 

CIsHI~N~ 

'C12HI4'Nz 

'CHHIoN20 

CI3H,~N20 

C,3H~4N202 

CI~HI2N20 

CIIHI1N30 

CI3HIsN~O 

C,~HIsNsO~ 
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Found % Calc. % 

C H N C 

72,4 7,:: 13,1 72.2 

67,0 7,1 12,0167,2 
/ 

71,2 6,7 14,0171,2 

77,7 8,1 14,0 / 77,9 

1 

i77,~ 7,6 15,: [77,4 

71,( 5,3 15/ !70,9 

73,~ 6,7 13,1 72,9 

67,7 6,0 12/ 67,8 

72,2 6,2 t4,1 72,0 

65,4 5,5 .)0,7 65,71 

67,9 6,7 [8,~ 68,1 

63,5 6,1 tT,f 63,6 

67,0 6,3 9,3 66,9 

H N 

7,5 13,C 98 

6,9 12.1 80 

7,0 13,9 99 

8,1 14,0 80 

7,6 15,0176 

5,4 15,1181 

a,~ 13,1 66 

~,i ,z215s 
5,1 14,0162 

[ 
5,5 .~0,9169 

L6 L8,3 80 

i,2 7,1192 
I 

~,1 9,6 [93 

I 

Yield, 
% 

(A)* 

(A)* 

(A)* 

(A)* 

* The y ie lds  of a ldehydes  in oxidation by the o ther  me thods  w e r e  as 
follows (in pe rcen t ) :  R '  ~ R "  = H ,  72 (method B), 15 (C), 10 (D); 
R'----R" ~ C H  3, 71 (13), 33 (C), 37 {D); R'----CH3, R" = C H 3 0 ,  70 (B), 48 
(C) ,38  (D); R '  ~-~H, R"----CH 3, 90 (B), 72 (C), 52 (D). 

B. A 0.01 m o l e  sample  of the 2 - h y d r o x y m e t h y l  de r iva t ive  of I was  d i s so lved  by heat ing in 25 ml  of  
absolu te  dioxane,  and a solut ion of 0.005 mole  of s e l en ium dioxide in 10 ml  of dioxane and 4 ml  of wa te r  was  
added in sma l l  po r t i ons .  The m i x t u r e  was  s t i r r e d  at the boil ing point f o r  2 h.  The se l en ium was  r e m o v e d  
by f i l t ra t ion ,  the dioxane was  r e m o v e d  by dis t i l la t ion ,  and the a ldehyde was pur i f ied  as  in method  A. 

C.  A 0.005 mole  s amp le  of the 2 - m e t h y l  de r iva t ive  of I and 0.005 mole  of s e l en ium dioxide in 20 ml  
of abso lu te  d ioxane was  hea ted  to the boi l ing point and re f luxed  for  2 h. C h l o r o f o r m  (50 ml) was  then added, 
and the m i x t u r e  was  shaken with 20 ml  of s a t u r a t e d  sod ium bisulf i te  solut ion.  The c h l o r o f o r m  l a y e r  was  
s e p a r a t e d ,  the aqueous  solut ion was  n e u t r a l i z e d  with sod ium ca rbona te ,  and the r e su l t i ng  a ldehyde was  
f i l t e r ed .  

D. The  oxidat ion was  c a r r i e d  out as  in method  C in absolu te  to luene .  

2 - ~ - - B e n z o y l v i n y l ) - 5 , 6 - d i h y d r o - 4 H - i m i d a z o [ 4 , 5 , 1 - i , j ] q u i n o l i n e  (IV). A m i x t u r e  of 0.56 g (3 mmole )  
of  III ,  0.72 g (6 mmole )  of  ace tophenone ,  and 1 ml  of a lcohol  was  hea ted  on a w a t e r  bath, two d rops  of 2~c 
p o t a s s i u m  hydrox ide  was  added,  and the m i x t u r e  was  hea ted  for  10 rain and al lowed to s tand  at r o o m  t e m -  
p e r a t u r e  for  1 h.  The  p rec ip i t a t e  was  f i l t e red  and washed  with e the r  to g ive  0.61 g (70~c) of pa l e -ye l l ow  
pla tes  with mp  208-209 ~ (from butanol) .  Found %: C 78.9; H 5.7; N 10.0. C19H16N20. Ca lcu la ted  %: C 79.1; 
H 5.6; N 9.7.  

2 -  ~8 - B e n z o y l v i n y l ) - 9 - m e t h y l - 5 , 6 - d i h y d r o - 4 H - i m i d a z o  [4,5,1-i , j  ]quinol ine.  This  was  s i m i l a r l y  ob-  
ta ined in 74% yie ld  f r o m  the 2 - f o r m y l - 9 - m e t h y l  de r iva t ive  of  I. The yel low pla tes  me l t ed  at 179-180 ~ (from 
butanol) .  F o u n d % :  C ~9.2;B 6 . 0 ; N 9 . 4 .  C20H18N20. C a l c u l a t e d % :  C 79.4; H 6.0; N 9.3. 
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2-Methyl -5 ,6-d ihydro-4H-imidazo[4 ,5 ,1- i , j ]qu inol ine  Methiodide (V). A 1.72 g (0.01 mole) sample  of 
the 2 -methy l  de r iva t ive  of I was  dissolved by heating in 3 ml  of absolute benzene,  1.8 mI  (0.03 mole)  of 
methyl  iodide was added, and the mix tu re  was allowed to stand at about 20 ~ for 2 h. The prec ip i ta te  was 
f i l te red  and washed with benzene to give 3 g (95%) of co lo r l e s s  plates with mp 249-250 ~ (from a l c o h o l -  
e ther) .  Found%: N 9.0. CI2HIsIN 2. Calculated ~c: N 8.9. 

1 ,2-Bis  (5 ,6-d ihydro-4H-imidazo  [4,5,1-i,j ] -2-quinolyl)ethylene Methiodide. A 0.18 g (1 mmole)  
s ample  of III and 0.31 g (1 mmole)  of V were  d issolved in 3 ml  of alcohol, two drops  of piper idine  were  
added, and the mix tu re  was ref luxed for 1 h. The react ion  product  was prec ip i ta ted  with e ther  to give 0.32 
g (66%) of o l ive-ye l low p r i s m s  with mp 285-287 ~ (decomp., f rom aqueous alcohol).  Found %: N 11.8. 
C23H27IN 4. Calcula ted %: N 11.6. 

1, 
2. 
3. 
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