
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  

IV*.  REACTIVITY OF THE C2 ATOM IN THE PERIMIDINE 

AND ACEPERIMIDINE SERIES 

A.  F .  P o z h a r s k i i  a n d  I .  S. K a s h p a r o v  UDC 547.785.5:542.958.3 

N-subst i tu ted  de r iva t ives  of pe r imid ine  and aceper imid ine  a r e  read i ly  aminated  by sodium 
amide  in posit ion 2 with the fo rmat ion  of p rev ious ly  unknown 2-amino der iva t ives .  Some 
other  r eac t ions  taking p lace  at  the p - ca rbon  a tom of pe r imid ine  have a lso  been studied: 
d i r ec t  hydroxylat ion with caust ic  potash,  the ammonolys i s  of the 2-chloro  der iva t ives ,  the 
action of a lkal i s  on the q u a r t e r n a r y  sa l t s ,  and the d i rec t  thiolation of the pe r imid ines  with 
sulfur ,  leading to 2 - m e r c a p t o p e r i m i d i n e s .  

According to quan tum-mechan ica l  calcula t ions  [2], nucleophilic substi tut ion reac t ions  of the g a tom 
should be highly c h a r a c t e r i s t i c  for  the molecule  of pe r imid ine  I. In the p r e sen t  paper  we give expe r imen t -  
al r e su l t s  conf i rming this conclusion.  

As was found, 1 -subs t i tu ted  pe r imid ines ,  and also acepe r imid ines ,  readi ly  pa r t i c ipa te  in the Chichi- 
babin reac t ion  with sodium amide  in xylene or  dimethylani l ine,  which leads to the fo rmat ion  in high yie lds  
of the prev ious ly  unknown 2 -aminope r imid ines  II and 2 -aminoacepe r imid ines  VII (Table 1). 

In the ca se  of the 1 -a lky lpe r imid ines ,  the bes t  r e su l t s  were  obtained in dimethylani l ine,  while the 
acepe r imid ines  a r e  aminated  p re fe ren t i a l ly  in xylene.  The high solubili ty of 2 - a m i n o - l - b e n z y l p e r i m i d i n e  
in dimethylani l ine  and in xylene g rea t ly  compl ica tes  the isolation and purif icat ion of the amine.  

In con t r a s t  to 1 -methoxymethy lbenz imidazo le  [3], 1 -me thoxymethy lpe r imid ine  could be subjected to 
aminat ion,  although under  m o r e  s e v e r e  conditions (160~ dimethylanil ine) .  This conf i rms  the conclusion 
drawn prev ious ly  [4] that  for  a success fu l  Chichibabin reac t ion ,  in addition to an effect ive pos i t ive  cha rge  
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*For  Communicat ion III, see  [1]. 
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TABLE 1. Cha rac t e r i s t i c s  of the Compounds Synthesized 

"~ Solvent for 
o = Crystalli- 

R zation 
O 

i{ CHa Benzene 
i C2H5 Ditto 

�9 ,I Call7 XYater 
~t CH2C6Hs Aqueous 

VII ) CH~OCH / ethanol Ditto 

IV / CN ~ A~et~'c acid 

I I I / CH~ Absolute 
xymne 

IX! CH~ Ethanol 

VHH~ Ac~ueous ethanol 
Ditto 

mp, "C 

236--237 
227--228 
167-- 1~8 
22,1--222 

170--171 
269--270 
205--206 
229--230 

98~99 

209--210 

230--231 

Empirical 
formula 

Found, % 

c / . N  

I Calculated, % ~. 

CI2HnN3 
CI3HIaN3 
CI4HisN3 
ClsHIhN3 

CI~HI3N3 
CIaH~3Na 
C15HIsN3 
CI2HIoN20 

CI2HgCIN2 

C~H~4N20 
CHHsN2S 

C12HIoN2S 

72,65 5,58 21,29  307 56211 :   (75) 
73.77 5,89]19,74173,90] 6,20 i 
]74:671 6,81 18,87 74,63] 6 71ki5,38170 78.,95 5,40 15,12 79,02 5,53 [8,65170 

18,82 3o(75)~ 
[75:77 6112 17',95]v5',92 6137[ 

14:13195 72,54496143072715,081777125(68)' 

66,374'2012'97166'52420 
6'42 i 12'7972'876'5712'93190 

65,8273'07319613177i65197410213'07113,98100100 

67,204,6013,0467,264,7013,07195 

*The yie lds  of aminoper imid ines  and aminoaceper imid ines  when the 
reac t ions  were  c a r r i e d  out in xylene a r e  given in pa ren theses .  

on the carbon a tom,  the pyr idine ni t rogen a tom must  a lso  have adequate bas ic i ty .  The pK a values  of  the 1- 
methoxymethyl  de r iva t ives  of benzimidazole  and per imid ine  a r e ,  r e spec t ive ly ,  4.17 and 4.91. The aminat ion 
of the methoxymethyl  de r iva t ives  is bes t  p e r f o r m e d  in xylene,  and it is e a sy  to isola te  the amine fo rmed  
f rom the r eac t ion  mixture .  

F o r  a d i r ec t  proof  of the entry of the amino group into position 2 we also  p e r f o r m e d  an independent 
synthes is  of 2 -aminoper imid ines  f r o m  the 2 -hydroxyper imid ines  IV. The chlor ine  a tom in a 2 - c h l o r o p e r i -  
midine III, on t r ea tmen t  with an alcoholic solution of ammonia  or  with water ,  is readi ly  r ep laced  by an 
amino or  a hydroxy group, which once again conf i rms  the p r e sence  of a high effect ive pos i t ive  cha rge  on 
the C 2 a tom of the per imid ine  sys t em.  Probably  because  of the high mobil i ty  of the chlor ine  a tom,  the 
alkylation of a 2 -ch loroper imid ine  in alcoholic or  aqueous alkali  even in an a t m o s p h e r e  of ni t rogen;  leads  
to the fo rmat ion  of res inous  products .  At tempts  to p e r f o r m  the methylat ion of 2 -ch lo roper imid ine  with 
diazomethane did not lead to the des i red  resu l t s ,  e i ther :  i t  was poss ib le  to i so la te  the s ta r t ing  ma te r i a l  
(93 %) and only 3 % of the 1 -methy l  der iva t ive  f r o m  the react ion  mix ture .  

We did not succeed in pe r fo rming  the aminat ion of pe r imid ines  with sodium amide  in liquid ammonia  
(-33~ or  the reac t ion  with hydroxylamine  under the conditions cha r ac t e r i s t i c  for  the benzothiazoles  [5]. 

We have found that the 1 -a lky lpe r imid ines  readi ly  undergo Chichibabin d i rec t  hydroxylat ion with 
caust ic  potash [6]. Hydroxylat ion takes place rapidly ,  is  accompanied  by the evolution of the theore t ica l  
amount  of hydrogen,  and leads t o  the format ion  of the 2 -hydroxyper imid ines  IV in high yield.  

Pe r imid ines ,  l ike imidazoles  [8], a r e  readi ly  thiolated on being heated with sulfur  with the fo rmat ion  
of 2 -mercap to  de r iva t ives  V, which can also be obtained by fusing 1 ,8-naphthylenediamines  with th iourea .  

The per imid in ium sa l t s  VIII, l ike imidazol ium sa l t s  [7], readi ly  f o r m  the pseudo b a s e s  IX on b r i e f  
heating with aqueous a lkal is .  

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

The 1-subs t i tu ted  pe r imid ines  I and acepe r imid ines  VI were  obtained as desc r ibed  previous ly  [1]. 

The i r  aminat ion takes  place rapidly with the evolution of a l a rge  amount of hydrogen and is usual ly 
comple te  a f t e r  10-15 min in dimethylanil ine and a f t e r  1 hr  in xylene. The only difficulty is the ready  oxi-  
dizabili ty of the sodium der iva t ive  of the amine  fo rmed  during the reac t ion .  Because of this ,  aminat ion and, 
par t i cu la r ly ,  the decomposi t ion of the sodium sa l t  of the amine  with water  mus t  be c a r r i e d  out in an a t m o s -  
phere  of ni t rogen.  

2 - A m i n o - l - m e t h y l p e r i m i d i n e  (II,R = CHa). a_~.. A solution of 1.8 g (0.01 mole)  of I (R = CH 3) in 10 
ml  of dry dimethylani l ine was added with s t i r r ing  to a suspens ion of 0.78 g (0.02 mole)  of NaNH 2 in 5 ml  of 
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dimethylani l ine heated to 70-80~ After  the addition of the whole of the solution, the t e m p e r a t u r e  was slow- 
ly r a i sed  to 110-115~ and was kept  at this  level  until the evolution of hydrogen had ceased .  The reac t ion  
took place  v igorous ly ,  and was prac t ica l ly  comple te  a f t e r  10-15 min. Cooling and the t r e a t m e n t  of the so-  
dium der iva t ive  of the amine  with water  (15 ml) were  c a r r i e d  out in an a t m o s p h e r e  of ni t rogen.  The amine  
fo rmed  was f i l te red  and was washed success ive ly  with water ,  benzene~ and pe t ro l eum ether .  Yield 1.7 g 
(90%)o Color less  needles  with mp 236-237~ ( f rom benzene).  

b. A solution of 1.8 g (0.01 mole)  of I (R = CH 3) in 25 ml  of dry xylene was added to a suspension of 
0.78 g (0.02 mole)  of NaNtt 2 in 10 ml  of xylene.  The mix tu re  was boiled with s t i r r ing  until the evolution 
of hydrogen ceased,  which genera l ly  r equ i red  not m o r e  than 1 hr .  The amine  was isola ted as desc r ibed  
above.  

The aminat ion of the o ther  1 -subs t i tu ted  pe r imid ines  and acepe r imid ines  was c a r r i e d  out s i m i l a r l y  
(see Table  1). 

c. 2 - C h l o r o - l - m e t h y l p e r i m i d i n e  (0.7 g, 3 mmole s )  was heated in a sea led  tube with an ethanolic 
solution of ammonia  (0.3 g, 15 m m ol e s ,  in 20 ml  of ethanol) at  100~ for  3 hr .  The tube was opened and the 
amine  was prec ip i ta ted  with water .  Yield 0.58 g (90%). Color less  needles  with mp 237"C ( f rom benzene).  
A mix tu re  with the aminat ion product  gave no depress ion  of the mel t ing point. 

2 -Aminoper imid ine  (II, R = H) was obtained by the ammono lys i s  of 2 -ch lo roper imid ine  in the s ame  
way as  2 - a m i n o - l - m e t h y l p e r i m i d i n e o  Yield 90~ .  Mp 239-240~ {from water) ,  which co r r e sponds  to l i t e r -  
a ture  data [9]. When 2 -aminoper imid ine  was obtained f r o m  1 ,8-naphthylenediamine  and cyanogen b romide  
under  the conditions for  the synthes is  of 2 -aminobenz imidazo le  [10], the amino de r iva t ive  was produced 
with yield of 30% in a f o r m  ve ry  difficult  to purify.  

Pe r imidone  (IV, R = H). A mix tu re  of 2.3 g (0.01 mole)  of 1 ,8-naphthylenediamine hydrochlor ide  and 
1.2 g (0.02 mole)  of u r ea  was hea ted  a t  200~ for  30 rain. The me l t  was t r i t u ra t ed  and t r ea t ed  with water .  
Yield 1.8 g (100%)o Color less  p la tes  with mp 305"C (f rom acet ic  acid), which co r r e sponds  to l i t e r a tu r e  
data [9]. 

2- Chloroper imidine  (III, R = H). Pe r imidone  (5.5 g, 0.03 mole) was boiled with phosphorus  oxychlor ide  
(30 ml) for  3 hr .  Then the excess  of phosphorus  oxychlor ide  (20 ml) was dis t i l led off and the res idue  was 
poured onto ice.  The g reen  c r y s t a l s  of the 2 -ch lo rope r imid ine  hydrochlor ide  were  f i l t e red  off and washed 
with a l a rge  volume of cold water .  The 2 -ch lo roper imid ine  was carefu l ly  prec ip i ta ted  f r o m  the f i l t r a t e  with 
ammonia .  Yield 5.4 g (91%). Pa le  g reen  pla tes  with mp 194~ ( f rom absolute  acetone),  which co r r e sponds  
to l i t e r a t u r e  data [9]. 

1 -Methy l -2 -oxope r imid ine  (IV, R = CH~)~ A mix tu re  of 1.8 g (0~ mole)  of I (R = CH 3) and 1.2 g 
(0.02 mole)  of dry KOH was heated to 160~ and kept  at  this t e m p e r a t u r e  until the evolution of hydrogen 
had ceased  (3-5 min). Then the me l t  was t r ea t ed  with 20 ml  of 5% HC1, the mix tu re  was f i l te red ,  and the 
res idue  was washed with water .  Yield 1.85 g (95%), mp 230"C (f rom acet ic  acid). 

2 - C h l o r o - l - m e t h y l p e r i m i d i n e  (VI, R = Ctt~) was obtained s i m i l a r l y  to 2-chloroper imidineo Yield 
90 %. Mp 98-99"C ( f rom absolute  xylene).  

N - F o r m y l - N , N  ~ -d ime thy l - l , 8 -naph thy l ened i amine  (IX). A solution of 0.33 g (1 mmole )  of 1 ,3-d i -  
methy lper id in ium iodide (VIII) in 5 ml  of wa te r  was t r ea t ed  with 10 ml of 10% KOH solution. The mix tu re  
was heated  in the water  bath for  30 rain. The g rey  p rec ip i t a te  that deposited was f i l te red  off and washed 
with water .  Yield quantitative~ Color less  needles  with mp 209~ (f rom ethanol). 

2 -Mercap tope r imid ine  (V, R = H). Pe r imid ine  (1.6 g, 0.01 mole)  was fused with sulfur  (0.96 g, 0.03 
mole)  at  200~ fo r  10-15 min.  The me l t  was t r ea t ed  with 10% NaOH solution, boiled with carbon,  and 
neut ra l ized  with acet ic  acid. Yellow high-mel t ing  powder soluble in ethanol,  acetone,  ch lo ro fo rm,  and 
a lkal is ,  and prac t ica l ly  insoluble in e ther ,  benzene,  water  and acids .  Yield quanti tat ive.  2 -Mercap to -1 -  
me thy lpe r imid ine  was obtained s imi l a r ly .  

2 -Mercap tope r imid ine  was also fo rm ed  in quant i ta t ive yield by fusing 1 ,8-naphthylenediamine hydro-  
chlor ide  with thioureao 
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