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

XXIX.* CONVENIENT METHOD FOR THE DEHYDROGENATION 

OF 2-R-2,3-DIHYDROPERIMIDINES 

N. M. S t a r s h i k o v ,  A. F .  P o z h a r s k i i ,  
and  F .  T.  P o z h a r s k i i t  

UDC 547.856.7.07 : 542.941.8 

In most cases 2-R-2,3-dihydroperimidines are  smoothly dehydrogenated by sulfur in re -  
fluxing xylene to give 2-substituted perimidines in high yields. 2-(5-Halo-2-furyl)-2,3- 
dihydroperimidines, which form IV and 2-(5-halo-2-furyl)perimidines when they are 
heated with sulfur, constitute an exception. 

The reaction of 1,8-naphthalenediamine (D with carboxylic acids and their derivatives as a method for 
the preparation of 2-substituted perimidines is frequently complicated by side processes  [2]. Diamine I 
reacts much more smoothly with aromatic aldehydes [1, 2], but the products of this reaction are extremely 
stable 2-R-2,3-dihydroperimidines (II). Palladium on carbon [2], Chloranil, and manganese dioxide [3] have 
been proposed for their aromatization to 2-R-perimidines (HI). Each of these reagents has disadvantages: 
high cost, difficulties involved in the isolation of the reaction products, yields that are not always good, 
etc. We have found a considerably simpler and cheaper method for  the dehydrogenation of II, which con- 

* See [1] for  communication XXVIII. 
t Deceased. 
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TABLE 1. 

Com- 
~tm4s 

2-1t-  Pe r imid ines  (lID 

R* 

Phenvl 
p-Brdmophenyl 
2,4-Dich'lorophenyl 
2-Pprrolyl 
3-1fidoly'l 
2-Thlenu 
2-c~inoryl 
2-Ftwvl 
5-Me~. " 1-2- futy l 
5-Chld~o-2- fmyl 
5 -Bromo- 2- ft~vl 
5-Iodo-2-fwyl- 

mp of Ill, ~ (so!vent)~- 

183--18425 
169--170 I 
193--194 ( dec.)' 
106--107 l 
148--149 t 
165--166 t 
290--300 ( dec.}~ 
178--1792 
230 (dec.) 
224--225 I 
210 (:dr 7 
217--2181 

�9 IR Sl~ctta, 

VNH , ' cm -I 

3310 
33OO 
3240 
3320 
3420 
3320 
3350 
3320 
3320 
3200 
3210 
3200 

Yield of 
IH, % 

97 
95 
95 
70 
50 
95 
95 
95 
95 
40 
40 
40 

* The type of group in HI co r r e sponds  to that in the analogous II. 
~f The  compounds w e r e  c rys ta l l i zed :  IIIa,d,f , i -1 f r o m  aqueous 
alcohol,  IIIb,c f r o m  toluene, IIIe f r o m  benzene -cyc lohexane ,  
IIIg f r o m  alcohol,  and IIIh f r o m  ethyl ace ta te .  
t According to the data in [6], this compound has mp 187-188~ 

s i s t s  in heating them with powdered  sulfur  in refluxing xylene.  Dehydrogenation does not occur  in solvents  
with lower  boiling points (benzene, toluene, and alcohol).  

I Ita-i tila-i 

In mos t  c a se s  the 2 - subs t i tu ted  pe r imid ines  a re  fo rmed  in c lose- to -quant i t a t ive  yields ,  but there  a r e  ex-  
ceptions (Table 1). A reduced yie ld  of llI is obse rved  in the dehydrogenation of 2 - p y r r o l y l -  (lid) and 2 - (3 - in -  
do ly l ) -2 ,3 -d ihydroper imid ine  (IIe). There  is no doubt that the r e a son  for  this cons is t s  in the abil i ty of these 
compounds to undergo a romat i za t ion  at  high t e m p e r a t u r e s  with split t ing out of a molecule  of py r ro l e  or  indole 
to give the pe r imid ine  [1]. Another  except ion is found in the case  of 2 - (5 -ha lo -2 - fu ry l ) -2 ,3 -d ihyd rope r imid ines  
(IIj-1), which, when they a r e  heated with sulfur ,  f o rm 2 - (5 -ha lo -2 - fu ry l )pe r imid ines  (IIIj-1, in 40% yields) and a 
brown compound of the composi t ion  C3OHI8N402S , which does not contain halogen and is only slightly soluble in 
m o s t  solvents .  We ass igned  sulfide s t r u c t u r e  IV to this substance.  It might  be a s sumed  that this so r t  of 
p r o c e s s  is a s soc ia t ed  with r e p l a c e m e n t  of the halogen in IIj-1 by a mercap to  group and subsequent  reac t ion  of 
the mercap t an  with a molecule  of the s ta r t ing  IIj-1 and dehydrogenation.  Replacement  of halogen evidently p r e -  
cedes  dehydrogenat ion of IIj-1, s ince 2 - (5 -ha lo -2 - fu ry l )pe r imid ines  (IIIj-1) r ema in  unchanged when they a r e  
heated with sul fur  in xylene.  It is a lso in teres t ing that 2 - (ha lopheny l ) -2 ,3 -d ihydro-per imid ines  (IIb,c) a re  
oxidized by sul fur  to IIIb,c without any side reac t ions .  The high act ivi ty  of halogen in 2 - (5-ha lofury l )azo les  
with r e s p e c t  to nucleophiles  is well  known [4]. 

The use of sulfur  as the dehydrogenating agent  makes  the reac t ion  of I with aldehydes the s imp le s t  me th -  
od fo r  the p r e p a r a t i o n  of 2 -subs t i tu ted  pe r imid ines .  

~  , , . , +  

fl j -I  . !  j- I Iv 

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

The p repa ra t ion  and p r o p e r t i e s  of the cor responding  2 -R-2 ,3 -d ihyd rope r imid ines  (II) we re  desc r ibed  in 
[1]. The s t r u c t u r e s  of the 2 - R - p e r i m i d i n e s  were  es tab l i shed  f rom the fact  that thei r  melt ing points and IR 
s p e c t r a  were  identical  to those of authentic s ample s .  

2 - R - P e r i m i d i n e s  (IIIa-d,f- i ) .  A mix tu re  of 0.01 mole  of 2 -R-2 ,3 -d ihydrope r imid ine  (IIa-d,f- i) ,  30 ml  of 
xylene+ and 0.32 g (0.01 g -a tom)  of su l fur  was ref luxed fo r  2-3 h, a f t e r  which it was cooled, and hydrogen 
chlor ide  was bubbled into it. The p rec ip i t a ted  c r y s t a l s  of the hydrochlor ide  were  r emoved  by f i l t ra t ion,  

8 0 0  



washed with acetone,  and dried.  A suspension of the hydrochlor ide  in wate r  was t rea ted  with ammonium hy- 
droxide until the mixtt~re was weakly alkaline. The c rys ta l s  of the base were  removed  by fi l trat ion,  washed 
with water ,  dried, and c rys ta l l ized .  

2-  (5- Halo-2- fury l )per imidines  (IIIj-1). A mixture  of 0.01 mole of 2- (5-ha lo-2- fury l ) -2 ,3-d ihydroper i -  
midine (IIj-1), 50 ml of xylene,  and 0.32 g (0.01 g-atom) of sulfur  was refhuxed for  3 h, a f te r  which the mix-  
ture  was cooled, and hydrogen chlor ide  was bubbled into it. The precipi ta ted  c rys ta l s  of the hydrochlor ide  
of IV were  r e m o v e d  by f i l t rat ion,  washed with chloroform,  dried,  and dissolved in the minimum amount of 
DMF. The solut ion was diluted to twice  its volume with wa te r  to hydrolyze the hydrochlor ide .  The p r e -  
cipitated c rys ta l s  of base IV were  removed  by f i l t rat ion,  washed with water ,  and dried to give a product  
with mp > 350 ~ in 50% yield.  Found: C 72.2; H 3.7; N 11.1; S 6.6%. C30H18N402S. Calculated: C 72.3; H 3.6; 
N 11.2; S 6.4%. 

The mother liqtlor from the separation of the hydrochloride was evaporated, and the residue was dis- 
solved in 30 ml of chloroform. The chloroform solution was passed through a column filled with aluminum 
oxide (elution with chloroform). Workup of the first fraction gave IIj-l in 40% yields. 

2- (3-Indolyl)perimidine (me). A mixture of 5.7 g (0.02 mole) of 2- (3-indolyl)-2,3-dihydroperimidine 
(He), 150 ml of toluene, and 0.64 g (0.02 g-atom) of sulfur was refluxed for 10 h, after which the hot mix- 
ture was filtered, and the toluene was removed from the filtrate under reduced pressure. The residue was 
dissolved in chloroform, and the solution was passed through a column filled with aluminum oxide. The 
yellow-green portion of the aluminum oxide column was cut out, and the 2-(3-indolyl)perimidine (life) was 
extracted with acetone. The acetone was removed by distillation, and the residue was crystallized from 
benzene- cyelohexane. 
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