
INVESTIGATIONS IN THE IMIDAZOLE SERIES 

LXXV.* SYNTHESIS OF 2-1V[ETHYLIV[ERCAPTO-3-ACYLMETHYL(f?- 

HYDROXYALKYL)NAPHTH[I,2-d]IMIDAZOLES AND THEIR CONVERSION 

TO NAPHTH[I,2-d]IMIDAZO[3,2-blIMIDAZOLE AND NAPHTH[I,2-d]- 

IMIDAZO [3,2-b] IMIDAZOLINE DERIVATIVES 

M. V. Povstyanoi and P. M. Koehergin UDC 547.785.5 

The reac t ion  of 2 -methylmereap tonaphth[1 ,2-d l imidazole  with ~-ha lo  ketones,  f i-halo 
alcohols ,  and olefin oxides gave 2 -methy lmercap to -3 -acy lmethy l ( f i -hydroxya lky l )naph th -  
[1 ,2-d] imidazoles .  The i r  convers ion  to naphth[1,2-d]imidazo[3,2-b]imidazole and naphth-  
[1,2-d]imidazo[3,2-b]imidazol ine der iva t ives  was studied. 

In developing the r e s e a r c h  in [2] in o rde r  to obtain biological ly act ive subs tances ,  we made a detailed 
invest igat ion of the reac t ion  of 2-methylmereaptonaphth[1 ,2-d] imidazole  (I) with c~-bromomethyl a ry l  ketones,  
ethylene chloro (bromo)hydrins,  s ty rene  ehlorohydrin,  and the oxides of ethylene, s ty rene  and p -n i t r o s ty r ene .  
It was found that I r eac t s  with the above compounds in aqueous alcoholic NaOH to give the cor responding  3 - sub-  
st i tuted I (IV-XI, Table 1). We also obse rved  a s i m i l a r  course  for these  reac t ions  in the case  of 2 -eb lo ro -  
naphth[1,2-d] imidazole  [31. 

The s t ruc tu re  of IV-XI was conf i rmed by means  of the IR s p e c t r a  (the p r e sence  of absorp t ion  of CX:) 
or  OH groups) and also by a l te rnat ive  synthesis  of some  compounds of this s e r i e s  f r o m  the corresponding 
3-subst i tu ted  2-ebloronaphth[1 ,2-dl imidazoles .  Thus IV and X, which proved to be identical to the compounds 
obtained by the reac t ion  of I with phenacyl b romide ,  s ty rene  chlorohydrin,  or  s ty rene  oxide, were  synthes ized  
by the reac t ion  of 2 -ch lo ro-3-phenacy l  (P-hydroxyphenylethyl)naphth[1,2-d]imidazoles  [3] with th iourea  via 
the method in [4] with subsequent  methyla t ion of the 2 -mercap to-3-phenaey l (P-hydroxyphenyle thy l )naphth-  
[1,2-dl imidazoles  (1I, III) with methyl  iodide. 
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In connection with the capacity of the methylmercapto  group in the 2 position of the naphthimidazole 
ring to undergo nucleophilic substitution reactions [51, it seemed of in teres t  to study the react ion of IV-XI 
with p r imary  amines,  since this opened up a new route to the synthesis of naphth[1,2-d]imidazo[3,2-b]imi- 
dazole and naphth[1,2-d]imidazo[3,2-b]imidazoline derivatives f rom the accessible  2-mercaptonaphth[1,2-  
d]imidazole [6]. 

It was found that simultaneous dehydration of the intermediate 2-arylamino-3-acylmethylnaphth[1 ,2-  
d]imidazoles to form XV-XXX occurs  along with substitution of the SCH 3 group by an amino group when IV- 
VI and VIII are heated with aromat ic  amines in lower alcohols at 170-175 ~ (in an autoclave). 

In contras t  to IV-VI and VIII, when IX or X are heated with arylamines  under the same conditions, the 
react ion stops at the step involving the formation of 2-arylamino-3-(f i -hydroxyalkyl)naphth[1,2-d]imidazoles  
(XII-XIV). As was previously established [7], these compounds readi ly cyclize to XXXI-XXXIII on react ion 
with SOC12. Another variant  of the synthesis of XXXI and XXXII is the t rea tment  of IX with thionyl chloride 
with subsequent heating of the intermediate 2-methylmercapto-3-(f i -chloroethyl)naphth[1,2-d] imidazole  with 
p r ima ry  amines. 

The s t ruc ture  of the four- r inged compounds was established by means of the IR spec t ra  (the absence 
of absorption bands of the (X), OH, and NH groups) and by the identical charac te r  of some of the compounds 
(XIX and XXXIII) and the corresponding samples previously  obtained f rom 2-chloro-3-phenacyl ( f i -hydroxy-  
phenylethyl)naphth[1,2-d]imidazoles [7, 8]. 

EXPE RIIVfE N TA L 

2-Methylmercaptonaphth[l,2-d]imidazole (I). A 0.1-mole sample of 2-mereaptonaphth[l,2-d]imidazole 
[6] and 0.ii mole of CH~I were added to a solution of 0.I mole of sodium ethoxide in 120 ml of ethanol, and 
the mixture was heated at 60-65 ~ for 3 h and refluxed for30 min. The solvent was removed by vacuum dis- 
tillation, and the base (I) was extracted with ether to give 22 g (86%) of a sticky, viscous liquid. The hydro- 
chloride had mp 220-222 ~ (from ethanol). Found: C 57.2; H 4.1; CI 14.0; N 11.3; S 12.7%. CI2HIoN2S" HCI. 
Calculated: C 57.5; H 4.2; C1 14.1; N 11.2; S 12.8%. Base lwas mentioned in [5] without any indication of 
the synthetic method or physical constants and results of analysis. 

2-Mereapto-3-phenacylnaphth[l,2-d]imidazole 01). This compound was obtained by the method in [4]. 

2-1V[ereapto~3-(fi-hydroxyphenylethyl)naphth[l,2-d]imidazole (Ill). This compound was obtained in 80% 
yield in the same way as II from 2-chloro-3-(fi-hydroxyphenylethyl)naphth[l,2-d]imidazole [3] and thiourea 
and had mp 170-172 ~ (from ethanol). Found: C 70.9; H 5.1; N 8.8; S 9.9%. CIgHIGN2OS. Calculated: C 71.2; 
H 5.0; N 8.7; S 10.0%. 

2-1Viethylmercapto-3-acylmethylnaphth[1,2-d]imidazoles (IV-VIH). A. A solntion of 0.01 mole of the 
hydrochloride of I, 0.02 mole of NaOH, and 0.02 mote of a - b r o m o  ketone in 50 ml of 50% ethanol was heated 
at 50-55 ~ for 48 h and cooled. The precipitate was removed by fi l trat ion and washed with water  and ether. 

B_.~. A 0.01-mole sample of II arid 0.012 mole of CH3I were added to a solution of 0.01 mole of sodium 
ethoxide in 25 ml of ethanol, and the mixture was heated at 50-60 ~ for 1 h, and refluxed for 30 rain, cooled, 
and poured into water. The precipi tated IV was removed by fi l tration and washed with water  and methanol. 
The product did not depress the melting point of a sample obtained by method A. 

2-~ethylmercapto-3-(f i -hydroxyalk.y!)naphth[1,2-d] imidazoles  (IX-XI). A. This compound was ob -  
tained in the same way as IV-VIII (method A) with the difference that fi-halo alcohols (ethylene chlorohydrin,  
ethylene bromohydrin,  and s tyrene chlorohydrin) were used instead of ~ -b romo  ketones. 

B. A solution of 0.01 mole of the hydrocbloride of I, 0.02 mole of NaOH, and 0.03 mote of s tyrene 
oxide or  p -n i t ros tyrene  oxide was heated and worked up as in experiment  A. In the case of ethylene oxide 
(0.07 mole), the react ion was car r ied  out at 15-20 ~ Samples of IX and X prepared  by this method did not 
depress the melting points of samples prepared  by method A. 

C. A 0.01-mole sample of III and 0.012 mole of CH3I were  added to a solution of 0.01 mole of sodium 
ethoxide in 20 ml of ethanol, and the mixture was heated and worked up as described for the synthesis of 
IV (method B) to give X, which did not depress the melting point of a sample obtained by method A. 

2-Arylamino-3-(f l -hydroxyalkyl)naphth[1,2-d]imidazoles  (XII-XIV, Table 1). A solution of 0.01 mole 
of IX or X and 0.02 mole of amine in 30 ml of methanol was heated at 170-175 ~ for 9 h, cooled, and poured 
into water.  The precipitate was removed by fi l tration and washed with water  and cold methanol. 
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Naphth[1,2-d]imidazo[3,2-b]imidazole Derivatives (XV-XXX). A mixture of 0.01 mole of IV-VI or  
VIII, 0.012-0.015 mole of amine, and 20-30 ml of methanol was heated at 170-175 ~ for  7 h and cooled. The 
precipi tate  was removed by fi l trat ion and washed with ethanol and water. Dilution of the alcohol mother  
l iquors with water  gave an additional amount of product. Compounds XVIII, XX, XXIII, and XXIV were  i so-  
lated by dilution of the reac t ion  mixture with water  and removal  of the precipitate by filtration. 

Naphth[1,2-d]imidazo[3,2-b]imidazoline Derivatives (XXXI-XXXIID. A. Thionyl chloride (20 ml) was 
added to a solution of 0.01 mole of XII-XIV in 50 ml of anhydrous DMF, and the mixture was heated at 65- 
70 ~ for 3 h, refluxed for 5 h, cooled, and poured into water.  The aqueous mixture was made alkaline with 
ammonium hydroxide or  sodium bicarbonate,  and the precipitate was removed by fi l t rat ion and washed with 
water  and methanol. 

]3. A mixture of 0.01 mole of IX and 20 ml of thionyl chloride was ref laxed for 3 h. The SOC12 was 
removed by vacutu~ distillation, and the residual  2-methylmereapto-3-(f l -chloroethyl)naphth[1,2-d] imidazole  
hydrochloride was dissolved in 20 ml of methanol. A 0.02-0.025-mole sample of an amine was added to the 
me thanol solution, and the mixture was heated at 170-180 ~ for 8 h and cooled. The precipitate was removed 
by fi l trat ion and washed with water  and methanol. Evaporat ion of the mother  l iquor gave an additional 
amount of compound. 

The compounds were  purified for analysis by crysta l l iza t ion f rom ethanol (IV, XV, XVI, XVIII, and 
XXIID, aqueous ethanol (IX, X), aqueous acetone (V, VI, X]], and XIII), dioxane (VIII, XI), or  aqueous DIV[F 
(VII, XIV, XVII, XIX-XXII, and XXIV-XXXIII). 

IR Spectra. The IR spec t ra  of mineral-oi l  suspensions of the compounds contained the following bands 
(cm-I)~ IV 1690 (CO), V 1700 (CO), VI 1695 (03),  VII 1700 (CO), IX 3250 (OH), X 3220 (OH), XII 3100, 3200 
(OH, NH), XIII 3130, 3230 (OH, NH). 
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