
I N V E S T I G A T I O N S  IN T H E  I M I D A Z O L E  S E R I E S  

LXI.*  SYNTHESIS OF 2,3-DIHYDRO DERIVATIVES 

OF NAPHTH-[1,2 -d] IM IDAZ 0[3,2-b] IMIDAZ OLE 

M.  V. P o v s t y a n o i  a n d  P .  M.  K o e h e r g i n  UDC 547.785.5.07 

2,3-Dihydro de r iva t ives  of naphth[1,2-d] imidazo[3,2-b] imidazole  were  synthes ized by the 
reac t ion  of 2-chloro-3-( f l -haloalkyl)naphth[1 ,2-d] imidazole  with ammonia  and p r i m a r y  amines  
and by the react ion of 2-chloro-3-( f l -hydroxyalkyl)naphth[1 ,2-d] imidazole  with ammonia  and 
amines  with subsequent  cycl iza t ion of the resul t ing  2-amino(a lkylamino,  a ry lamino) -3 - ( f l -  
hydroxyalkyl)naphth[1,2-d] imidazoles  under  the influence of thionyl chlor ide  or phosphorus  
oxychloride.  Dihydro de r iva t ives  of the condensed naphth[1,2-d] imidazo[3,2-b] imidazole  
sy s t em have not been descr ibed  in the l i t e r a tu re .  

In a continuation of our e a r l i e r  investigation [2J, we have studied the action of ammonia  and p r i m a r y  
amines  on the p rev ious ly  [3] p r e p a r e d  2-chloro-3-( f l -haloalkyl )naphth[1 ,2-d][midazoles  and 2 - c h l o r o - 3 -  
(f i -hydroxyalkyl)naphth[1,2-d]imidazoles.  [t was es tabl i shed that s imul taneous  spl i t t ing out of hydrogen 
halide to fo rm 2,3-dihydro der iva t ives  of naphth[1,2-d] imidazo[3,2-b] imidazole  (XX-XXXII) occurs  along 
with subst i tut ion of one of the halogen a toms  by an amino (alkylamino, a ry lamino)  group when 2 - c h l o r o - 3 -  
(fl-haloalkyl)naphth[1,2-d][midazoles a r e  heated with ammonia  and p r i m a r y  amines  in alcohol solutions or  
in d imethy l fo rmamide  at 120-180 ~ C. 

The cor responding  2-amino(a lkylamino,  a ry lamino)-3- ( f i -hydroxyalkyl )naphth[1 ,2-d] imidazoles  (I- 
XIX) were  obtained by the reac t ion  of 2-ch loro-3- ( f l -hydroxyalkyl )naphth[1 ,2-d | imidazoles  with ammonia  
and amines .  Like 1- ( f l -hydroxyethyl ) -2-aminoimidazol ine  [4] and 1 - ( f l -hydroxye thy l ) -3 -e thy l -2 - imino-  
benzimidazol ine  [5], when I-XIX are  t r ea t ed  with SOC12 or  POC13 with subsequent  heat ing of the i n t e r m e -  
diate 2-amino(a lkylamino,  a ry lamino) -3- ( f l -eh loroa lky l )naphth[1 ,2-d] imidazoles  under the influence of 
NaOH and, in some  c a s e s  (for example ,  in the p repa ra t ion  of XXIII and XXVIII), a l s o i n t h e  absence  of alkali ,  
they undergo imidazole  r ing c losure  to fo rm 2,3-dihydro de r iva t ives  of naphth[1,2-dJimidazo[3,2-b] imid-  
azole.  
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*See [1] for  communica t ion  LX. 
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H 240--24~ 

H 216--2K 

C~Ha 167--168 
C~Hs 178--17~ 
C~Hs 200--201 
C6Hs 203--205 
H 255--257 

C~H~ 273--275 
H 220--221 
H 234--236 
H 195--19~ 
C~H~ 248--250 
H 231--232 
H 226--227 
H 198--199 
H 230--232 
H 237--238 
H 173--175 
H 288--290 
H 162--163 

2~H 208--210 
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H 258--259 
2~H: 220--222 

245--246 
203--204 
182--183 
210--211 
247--248 
235--237 
266--267 

H 186--187 

Empirical 
formula 

XX-XXXII 

Found, % C alcu - 
lated, % 

cP.IN ctHIN o 

Cj3H~N30 �9 65 
�9 C~HzN307 

C~4HI~N~O �9 48 
�9 CsH3N307 

C21HaN30 70 
C22Hz~N30 40 
C~H~N30 50 
C~H2~N30 65 
C19H~rN~O 70--73 
C25H~fN30 28 
C2oHI~N~O 62 
C2oH ~9N30 60 
C2oHv~N~O~ 64 
C2~H23N~O2 30 
C21H2IN3Oz 60 
CIgH~6CI'Ns Oa 55 
CIoH~6CIN~ Ob 55--60 
C19HI6BrN~ Oc 53 
C19HI6BrN30d 50 
C2oHIgN~O 30 
C2zHI.~N30 50--85 
C~aHuNs. 40--53 

�9 CsH3N307 
C~gHI,~N3. 56 

�9 C6HsN3Oz 
CE4HIzN3 " 47 

�9 C6H~N307 
C~gH~Na 50--70 
C~H~sN3 21 
C~0H~7Nz 50 
C~olt~7Ns i5--60 
C~oH~zNsO 60 
C~HwN~O {8--56 
C~gH~4CINa ~ 50--55 
C~gH~CINag 56 
CI~HI3CI~Na h 75 
C~0H~TN~ 50 

aFound:  C1 10.2%. Ca lcu la t ed :  C1 10.5%. 
bFound:  C110.4%. Ca lcu la t ed :  C1 10.5%. 

CFound: B r  20.8%. Ca lcu la ted :  B r 2 0 . 9 % .  

dFound:  B r 2 1 . 2 % .  Ca lcu la t ed :  B r 2 0 . 9 % .  
e ~ - N a p h t h y l .  

fFound:  C1 10.8%. Ca lcu la ted :  CI 11.1%. 

gFound:  CI 11.4%. Ca lcu la t ed :  C1 11.1%. 

hFound:  C1 19.8%. C a l c u l a t e d :  C1 20.0%. 

The  s t r u c t u r e  of  f o u r - r i n g  compounds  XX-XXXII  was  e s t a b l i s h e d  on the b a s i s  of the r e s u l t s  of e l e -  

m e n t a l  a n a l y s i s  (Table  1) and a l so  by the IR s p e c t r a ,  in wh ich  bands of the v a l e n c e  v i b r a t i o n s  of OH o r  NH 

groups  at 2700-3200 cm-1,  which  a r e  p r e s e n t  in the [R s p e c t r a  of the s t a r t i n g  i m i d a z o l e s ,  a r e  absen t .  

E X P E R I M E N T A L  

2 - A m i n o ( a l k y l a m i n o ,  a r y l a m i n o ) - 3 - ( j g - h y d r o x y a l k y l ) n a p h t h [ 1 , 2 - d ] t m i d a z o l e s  (I-XIX). A) A so lu t ion  

of 0.01 m o l e  of 2 - c h I o r o - 3 - ( j 3 - h y d r o x y a l k y l ) n a p h t h [ 1 , 2 - d ] i m i d a z o l e  [3] and 0.025 m o l e  of p r i m a r y  a m i n e  in 

15-20 ml  of  me thano l  o r  e thanol  was h e a t e d  in a 0 .05-0 .1  l i t e r  au toc l ave  at  150-170 ~ f o r  8-10 h and coo l ed .  

The p r e c i p i t a t e  was  r e m o v e d  by f i l t r a t i on  and washed  with w a t e r  and then  with co ld  m e t h a n o l .  The m o t h e r  

l i q u o r s  w e r e  e v a p o r a t e d  to a s m a l l  v o l u m e  to i so l a t e  an addi t iona l  amount  of p roduc t .  A m m o n i a  and m e t h y l -  

a m i n e  w e r e  u s e d  in l a r g e  e x c e s s e s  as 15-20% a lcohol  so lu t ions  [15-20 ml  p e r  0.01 m o l e  of 2 - c h l o r o - 3 - ( f l -  

h y d r o x y e t h y l ) n a p h t h [ 1 , 2 - d ] i m i d a z o l e ] .  Th i s  me thod  was  used  to obtain  I -XVI  and XVIII.  
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B) A mixture of 0.01 mole of 2-chloro-3-(f l-hydroxyalkyl)naphth[1,2-d]imidazole and 0.025 mole of 
amine in 20-30 ml of dimethylformamide was refluxed for  6-8 h, cooled, and 3 0 - 5 0  ml of methanol was 
added. The mixture was poured into water,  and the precipi tate  was removed by fi l tration and washed with 
cold methanol. This method was used to obtain VII, XV, XVII, and XIX. Samples of VII and XV did not 
depress  the melt ing points of the corresponding samples obtained via method A. 

2,3-Dihydronaphth[1,2-d]imidazo[3,2-b]imidazoles (XX-XXXII). A) A solution of 0.01 mole of 2- 
chloro-3-(fi-haloalkyl)naphth[1,2-d]imidazole [3] and 0.035 mole of p r i m a r y  amine in 10-20 ml of methanol 
or ethanol was heated in a 0.05-0.1 l i te r  autoclave at 150-180 ~ for 6-8 h and cooled. The precipi tate  was 
removed by filtration and washed with water  and then methanol. Evaporation of the mother  l iquors to a 
small volume gave an additional amount of product.  As in the prepara t ion of I and II, ammonia  and methyl -  
amine were used in large excesses .  This method was used to obtain XX-XXV, XXIX, XXXI, and XXXII. 

B) A solution of 0.01 mole of 2-chloro-3-(f l-haloethyl)naphth[1,2-d]imidazole [3] and 0.035 mole of 
amine in 10-20 ml of butanol or  dimethylformamide was refluxed for 4-6 h and cooled. The precipitate 
was removed by fi l tration and washed with water  and methanol. This method was used to obtain XXIII and 
XXVI-XXX. 

C) A solution of 0.01 mole of I, VII, or  X in 30 ml of PO~I 3 or  in 50 ml of SOC12 was refluxed for 2- 
3 h, the excess  POC13: or  SOC12 was removed by vacuum distillation, 20-30 ml of CHCI~ was added, and the 
mixture was vacuum evaporated to dryness .  The residue was dissolved in 30-50 ml of methanol,  and the 
solution was fil tered. The fil trate was t reated with 40% NaOH solution until it was strongly alkaline, and 
the mixture was refluxed for  3-5 h and poured into water.  The mixture was neutral ized with 2 N HC1, and 
the precipitate was removed by fi l trat ion to give 40, 56, and 45% yields,  respect ively,  of XX, XXIII, and 
XXVI. 

D) A total of 15-20 ml of SOC12 was added to a solution of 0.01 mole of VII or XIII in 30-50 ml of 
dimethylformamide,  and the mixture was heated at 65-70 ~ for 3 h and then refluxed for 5 h, cooled, and 
poured into water.  The mixture was neutral ized with NH 3 or  Na2CO3, and the precipi tate  was removed by 
fi l tration to give 52 and 48%, respect ively,  of XXHI and XXVIII. A sample of XXIII obtained by this method 
did not depress  the melt ing points of those obtained by methods A-C. 

Compounds I-XXXII were basic,  co lor less ,  c rys ta l l ine  substances tha twere  soluble in mos t  organic 
solvents and mineral  acids and insoluble in water .  Analytically pure substances were obtained by c r y s t a l -  
l ization f rom aqueous alcohol (5, II, XIV, XVII, XVIII, and XX-XXII), aqueous acetone (III-VI, IX, X, and 
XVI), ethanol (VII, XI, and XIII), and aqueous dimethylformamide (VIII, XII, XV, XIX, and XXIII-XXXII). 

1. 
2. 
3. 
4. 
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