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The 2-methy l  group in per imid ines  has high CH acidi ty and is  readi ly  meta l la ted ,  while only 
an addition react ion  is r ea l i zed  in the case  of the 1 , 2 , 3 - t r i m e t h y l p e r i m i d i n i u m  cation. The 
CH acidi t ies  of the 2 -methy l  groups  of var ious  imidazole  s y s t e m s  under the conditions of ba -  
s i c  deu te r ium exchange a r e  compared .  

It has been shown that ,  in contr~a~gt-~'6 ~ - subs t i t u t ed  condensed imidazole  s y s t e m s ,  1-subst i tu ted p e r i m i -  
dines a r e  not meta l la ted  by organometa l l i c  compounds but add them to the C = N bond to give 1 ,2-disubs t i tu ted  
2 ,3 -d ihydrope r imid ines  [i]. However ,  consider ing the high act ivi ty  of the 2 -methy l  group of per imid ines  in 
reac t ions  involving condensation with a ldehydes [2, 3], one might have expected that  products  of metal la t ion 
of the CH 3 group  would be fo rmed by the action of o rganometa l l i c  compounds on 1-subst i tu ted  2 - m e t h y l p e r i m i -  
dines .  ~ 

We have es tabl ished that  metal la t ion of the CH 3 group to give l i thium der iva t ive  II in ex t remely  high 
yield actual ly  occurs  in the reac t ion  of n-butyl l i th ium with 1 ,2 -d ime thy lpe r imid ine  (I). Li thium der iva t ive  II 
can be detected by react ion  with acetone  or benzophenone , which leads to the prev ious ly  unknown carbinols  
(III) of the pe r imid ine  s e r i e s  in ~ 70% yie lds .  The IR spec t r a  of alcohols  III in dilute solutions of ch lo ro form 
or CC14 show the p r e s e n c e  of a chelated hydroxy!group,  and this conf i rms  their  s t ruc tu re .  A s t rong i n t r a -  
molecu la r  hydrogen bond is the r eason  for  the weakening of the bas is  p rope r t i e s  of the compounds obtained. 
Fo r  example ,  they f o r m  hydrochlor ides  with diff iculty,  and the hydrochlor ides  a r e  hydrolyzed immedia te ly  
when they a r e  d issolved in water .  

We were  unable to-es tab l i sh  the format ion  of organol i thium compound~II by means  of other  agents .  Thus 
the s ta r t ing  compound is r egenera ted  a l m o s t  complete ly  when carbon dioxide is used; this is evidently a con- 
sequence of the fac i le  decarboxylat ion of the init ially fo rmed  1 -me thy l -2 -pe r imid iny l ace t i c  acid (compare  this 
with the data [4] on the instabi l i ty  of 2 -pe r imid iny lace t i c  acid).  The react ion  of a ldehydes (benzaldehyde, a c e -  
taldehyde) with l i thium der iva t ive  II leads to the format ion  of complex mix tu res  of subs tances  that we were  un- 
able to s e p a r a t e .  
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It should be noted that the poss ibi l i ty  of metal la t ion of the 2-CH 3 group in pe r imid ine  I he re to fo re  did not 
s eem apparent .  In fac t ,  we have es tabl ished [1] that 1 -meth~L-2-n-buty lper imidine  is converted only to 1- 
me thy l -2 ,2 -d ibu ty l -2 ,3 -d i hyd rope r i m i d i ne  under the influence of n-butyl l i thium; an a t tempt  to es tabl i sh  the 
poss ib le  product  of metal la t ion of the s - m e t h y l e n e  group was unsuccessfu l .  This  conf i rms  the previous ly  ex-  
p r e s sed  {5] idea that the r a t io  of the energ ies  of act ivat ion of reac t ions  involving the metal la t ion and addition 

* See [9] for  communicat ion 42. 
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TABLE 1. Results of a Kinetic Study of Basic Deuterium Exchange 
for the 2-Methyl Groups of a Per imidine and Imidazoles 

Compound Temp., k• ~0 ~, " Ea, kcal/ 
"C see -I mole Ig A --Ig ks~ 

1,2" Dimethy lperimidine 23,9 13,5 2,7 

1,2 -Dimethylnaphtl(2, 3-d] imida- 
zole 

2,3-Dimethylnaphth[ 1,2 -d] imi- 
dazole 

�9 1,2 -Dimethylbenzimidazo le 

1,2-Dimethylimidazole [ 7] 

30 
20 
0 

35 
20 
80 
70 
70 
55 
40 

18.0 
5,0 
0,3 

15.0 
~,3 
5,3 
1,5 

13,0 
2,0 
0.24 

22,4 

29,9 

28,5 

L7,7 

12,1 

1,4,3 

15,3 

5,0 

3,0 

5,9 

5,0 

6,6 

of organometal l ic  compounds in the imidazole and perimidine ser ies  is extremely sensit ive to the influence of 
various fac tors .  The small  dec rease  in the CH acidity of the a -me thy lene  group in 1 -me thy l -2 -n -bu ty lpe r i -  
midine evidently makes  the metal lat ion react ion more  difficult as  compared with the addition reaction.  On the 
other hand, in the case of methylperimidine I metallation takes place initially, and the negative charge that 
develops on the methyl group makes the subsequent addition of butyUithium to the C = N bond of derivat ive II 
impossible.  The energy balance again becomes directed in favor of the addition react ion in the reaction of the 
organometall ic  compounds with the 1 ,2 ,3 - t r imethy lper imid in ium cation. As we have established, 1 , 2 , 3 - t r i -  
methylperimidinium iodide (IV) reac t s  With methylmagnesium iodide to give exclusively 1 , 2 , 2 , 3 - t e t r a m e t h y l -  
2 ,3-dihydroper imidine  (V). This indicates that the onium center in salt  IV favors  the addition reaction to a 
g rea te r  degree  than an inc rease  in the acidity of the CH3 group.  

Cll 3 s a 

IV V 

Since the methyl group in perimidine I is considerably more  act ive in the react ion with butyllithium than, 
for example,  1 ,2-dimethylbenzimidazole  [6], we made a comparison of the CH acidities of the 2-methyl groups 
in 1- and 2-methyl  derivatives of various imidazole sys tems  under the conditions of basic deuter ium exchange. 
The resul ts  a re  presented in Table 1. The negative logari thms of the ra te  constants for H - D  exchange reduced 
to 50~ (i. e . ,  log ks0) provide evidence that the investigated compounds a re  ar ranged in the following order  with 
respec t  to decreas ing lability of the protons of the 2- CH 3 group: 1 ,2 , -d imethylper imidine  > 1,2-dimethylnaphth-  
[2,3-d]imidazole > 1,2-dimethylbenzimidazole  > 2,3-dimethylnaphth [1,2-d]imidazole > 1 ,2-dimethyl imidazole .  
The difference in the CH acidities between the most  and least act ive compounds is approximately four o rders  
of magnitude. 

Thus, our study showed that the 2-methyl  group in perimidines has extremely high CH acidity and is ea- 
sily metallated; this fact can be used for preparat ive  purposes.  

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

The IR spect ra  of solutions of the compounds in chloroform and carbon te t rachlor ide  were obtained with 
a UR-20 spec t rometer .  The PMR spect rum was obtained with a Tesla spec t rometer  (the solvent was CDCI~, 
and the internal  standard was hexamethyldisiloxane). The method used to study the exchange reaction has been 
previously descr ibed [8]. 

General  Method for Metallation and Preparat ion of Alcohols HI. A solution of 1.9 g (0.01 mole) of 1 ,2 -  
dimethylperimidine in 40 ml of absolute toluene was added to a cooled (to 0~ ether solution of n-butyllithium 
obtained f rom 4.1 g (0.03 mole) of butyl bromide and 0.42 g (0.06 g-atom) of lithium in an inert  a tmosphere ,  
and the mixture was s t i r red  at 0~ for 1 h. A solution of 0.03 mole of the corresponding ketone in 20 ml of 
ether was then added, the cooling bath was removed,  and s t i r r ing Was continued for another hour. Water (20 
ml) was added, and the precipitate Was removed by fil tration, washed successively with water and ether ,  and 
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chromatographed  with a column filled with a luminum oxide with collection of the f i r s t  f ract ion (elution with 
benzene).  

1 -Methy l -2 - (2 ,2 -d ipheny l -2 -hydroxye thy l )pe r imid ine  (IIla). This  compound was obtained in 74% yield 
in the f o r m  of yel low c rys t a l s  with mp 134-135~ (from benzene with octane).  IR spec t rum:  3370 cm -1 (OH, 
broad band of medium intensi ty) .  Found: C 82.5; H 5.8; N 7.1%. C26H22N20. Calculated: C 82.5; H 5.9; N 
7.4%. 

1 -Me thy l -2 - (2 -me thy l -2 -hyd roxypropy l )pe r imid ine  Glib). This  compound was obtained in 68% yield in 
the f o r m  of yel low c rys t a l s  with mp 107-108~ (from pe t ro leum ether) .  IR spec t rum:  3380 cm -1 (OH, broad 
band of medium intensi ty) .  Found: C 76.1; H 7.3; N 10.8%. C16H18N20. Calculated: C 75.6; H 7.1; N 11.0%. 

1 , 2 , 2 , 3 - T e t r a m e t h y l - 2 , 3 - d i h y d r o p e r i m i d i n e  (V). A 1.1-g (0.003 mole) s ample  of 1 , 2 , 3 - t r i m e t h y l p e r i m i -  
dinium iodide (IV) was added to a solution of me thy lmagnes ium iodide obtained f r o m  0.25 g (0.01 g-a tom)  of 
magnes ium and 2.65 g (0.015 mole) of methyl  iodide in 50 ml  of absolute  e ther ,  and the suspension was refluxed 
with s t i r r ing  until the solution became  co lo r l e s s .  It was then cooled and t rea ted  with 40 ml of water ,  and the 
e ther  layer  was separa ted  and dried with ca lc ium chloride.  The ether  was r emoved  by dist i l lat ion to give co- 
l o r l e s s  c ry s t a l s  of V, which were  r e c r y s t a l l i z e d  f r o m  alcohol to give 0.5 g (75%) of a product  with mp 59-60~ 
PMR spec t rum:  1.32 (s, 6H, C-CH3) ,  2.88 (s, 6H, N-CH3)  , 6.55 (q, 2H, 4 -H,  9-H), and 7.2 ppm (m, 4 -H ,  
5-H,  6 -H,  7 -H,  8-H).  Found: C 78.8; H 8.3; N 12.2%. C15H1sN 2. Calculated: C 79.2; H 8.0; N 12.4%. 
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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  

44. * AMBIDENT CHARACTER OF THE N ANION OF PERIMIDINE 

IN REACTIONS WITH BENZYL AND ALLYL HALIDES 

A .  F .  P o z h a r s k i i  a n d  A .  A ,  K o n s t a n t i n c h e n k o  UDC 547.856.7 

It is shown that the N anion of pe r imid ine  d isplays  ambident  c h a r a c t e r  in i ts  reac t ions  with 
benzyl  and al lyl  halides and gives products  of C alkylation in the 4 position in addition to N-  
substi tuted per imid ines .  

The N anion {I) of per imid ine  di f fers  f rom the N anions of other  N-he t e roma t i c  s y s t e m s  with r e sp ec t  to 
i ts  ex t r eme ly  fac i le  oxidizabili ty under the influence of a i r  oxygen, which leads to the format ion  of an insoluble 
black substance  [2]. The re  is no doubt that this pecul ia r i ty  of the N anion of per imid ine  is a consequence of i ts  
exceptionally high 7r-surplus c h a r a c t e r ,  which is c h a r a c t e r i s t i c  of even the neutra l  per imidine  molecule  [3]. 

* See [1] for  communicat ion 43. 
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