
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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The u - su rp lus  cha rac t e r  of the N anion should be manifes ted  in pronounced t r a n s f e r  of the u-e lec t ron  density 
f r o m  the he te ror ing  to the naphthalene pa r t  of the molecule ,  which can be r ep resen ted  in the f o r m  of the su-  
per impos i t ion  of r e sonance  s t r u c t u r e s  Ia-d :  

la t b  Ic |d 

Owing to the contribution of s t r u c t u r e s  of the Ic ,d  type,  the oxidation of the anion m o s t  l ikely begins 
with the fo rmat ion  of the corresponding rad ica l s  as  a r e su l t  of detachment  of one electron by oxygen with sub- 
sequent react ion  of the rad ica l s  with oxygen or with one another  in the manner  in which the oxidative coupling 
of phenols occurs  [4]. This  somewhat  specula t ive  p ic ture  sugges ts  that the per imid ine  anion should have a m -  
bident c h a r a c t e r .  In the p re sen t  r e s e a r c h  we obtained evidence for  the c o r r e c t n e s s  of this  assumpt ion .  

It has been shown that  anion I is a lkylated smoothly in an iner t  a t m o s p h e r e  by p r i m a r y  alkyl halides to 
give  N-a lky lpe r imid ines  [2]. However ,  the benzylation of I p roceeds  with the fo rmat ion  of a complex mix tu re  
of subs tances ,  f r o m  which 1 -benzy lper imid ine  was isolated in low yield [2]. By careful  repet i t ion of this ex-  
pe r iment  with equimolar  amounts  of pe r imid ine ,  benzyl  chlor ide ,  and alkal i  is  alcohol and subsequent  c h r o m a -  
tography of the resul t ing mix tu re  of subs tances  on low-act iv i ty  a luminum oxide we were  able to i so la te  1 -ben-  
zylper imidine  (10%), the s ta r t ing  per imid ine  (25%), and the previous ly  unknown 4-benzy lpe r imid ine  (IVa) in 
30% yield.  

Under the s a m e  conditions T r e a c t s  with al lyl  b romide  to give 1 -a l ly lper imid ine  (IIIb) (13%), 4 - aUy lpe r i -  
midine (IVb) (30%), and 1 ,4 -d ia l ly lpe r imid ine  (V) (10%). The la t ter  is evidently fo rmed as  a r e su l t  of the sub-  
sequent al lylat ion of the 4 -a l ly lpe r imid ine  anion. 

R CH~CH=CH 2 

II III a , b  IV a , b  v 

III, I'r a R=C6H~CH2; II1, 1V b I~CH~=CH--CH~ 

The s t ruc tu r e s  of al l  of the compounds obtained a r e  confirmed by the r e su l t s  of e l ementa ry  ana lys i s ,  
spec t roscopic  data ,  and the i r  chemical  behavior .  In pa r t i cu la r ,  4 -a l ly l -  (IVb) and 4 -benzy lpe r imid ine  (IVa), 
like other 4-subs t i tu ted  per imid ines  [5], undergo alkylation to give only the Nl -methy l - subs t i tu ted  compounds 
(Via,b,  r e spec t ive ly ) ,  which do not undergo fur ther  quaternizat ion even a f te r  prolonged ref luxing with methyl  
iodide. This  is a re l i ab le  t e s t  for  the format ion of s t ruc tu re s  of the IV type and is explained by the s t e r i c  hin- 
d rance  crea ted  by the substi tuent  in the 4 position to alkylation of the adjacent  N 3 a tom.  

We did not de tec t  the other theore t ica l ly  poss ib le  product  of C alkylation of the per imid ine  anion,  v i z . ,  
6(7)-benzyl(al lyl)per imidine,  in the reac t ion  mix ture .  This  fact  did not exclude the possibi l i ty  of the f o r m a -  
tion of IV by a Claisen r e a r r a n g e m e n t ,  which, in pa r t i cu la r ,  has been observed for  1 -a l ly l -  and 1 -benzy lpyr -  
ro les  [6]. However ,  this  possibi l i ty  was excluded, s ince HI a r e  not converted to IV under  the react ion condi- 
t ions.  As expected,  per imidine  i t se l f  is  alkylated only a t  the ni trogen a tom when it is heated with al lyl  b ro -  
mide in a neut ra l  medium.  

We were  unable to r ea l i ze  the al lylat ion of the 2-phenylper imidine  anion under s imi l a r  conditions because  
of pronounced res inf ica t ion .  However ,  we did obtain 1 -a l ly l -2 -pheny lper imid ine  by recycl iza t ion  [7] of l - a l l y l -  
per imid ine  under the influence of benzoyl chlor ide.  

Thus the r e su l t s  provide '  evidence for  the ambident  na ture  of the per imid ine  anion. This dis t inguishes 
it markedly  f r o m  the anions of the closely re la ted  imidazole  s y s t e m s  [8] and other azo les .  In the h e t e r o a r o -  
mat ic  s e r i e s  py r ro l e  [9] and indole [10] anions a lso  have ambident  cha rac t e r ;  however ,  one should note that  for  
them migrat ion of the react ion  center  occurs  within the boundaries  of the he te ro r ing ,  while in the per imidine  
anion the ambident  cha rac t e r  encompasses  the r ings  condensed with the he teror ing .  
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E X P E R I M E N T A L  

The IR spect ra  were measured  with a UR-20 spec t romete r .  The PMR spectra  were recorded with a 
Tesla B-467 spec t romete r  (60 MHz) with hexamethyldisiloxane as the internal s tandard.  

Reaction of Per imidine with Benzyl Chloride in Alcoholic Alkali.  A 2.1-g (34 mmole) sample of KOH was 
added to a suspension of 5.7 g (34 mmole) of perimidine in 100 ml of alcohol,  and the mixture was s t i r red  at 
room tempera tu re  until the substances dissolved completely.  Benzyl chloride [4.3 g (34 mmole)] was then ad-  
ded to the solution, and the mixture was s t i r red  at room tempera tu re  for  20 h. The alcohol was then removed 
by distillation on a water bath. (All of the preceding operations were carr ied  out in a nitrogen a tmosphere .  ) 
The res idue was dissolved in benzene (100 ml), and the insoluble mater ia l  was removed by filtration and 
washed with water to give 1.4 g (25%) of per imidine.  The benzene solution was evaporated,  and the residual  
dark oil was dissolved in a small  amount of ch loroform and chromatographed on aluminum oxide (elution with 
chloroform).  Two fract ions were isolated. The f i r s t  fraction contained 0.9 g (10%) of l -benzylper imidine  
(IIIa) with mp 134~ (from octane) (this melting point was in agreement  with the melting point in [2]). 

The second fraction contained 2.5 g (30%) of 4-benzylper imidine (IVa). The yellow crys ta ls  had mp 158- 
159~ (from octane). IR spec t rum (chloroform): VN_ H 3440 cm -1. PMR spect rum (d4-methanol) , 5 :3 .8  s (2H, 
- C H 2 - ) ,  6.35 q (1H, Hg), 6.95 m (9H, H s - H  8 + C6H5), and 7.22 s (1H, H2) ppm. Found: C 83.8; H 5.6; N 10.9%. 
CtsH/4N 2. Calculated: C 83.7; H 5.5; N 10.9%. 

Reaction of Per imidine with Allyl Bromide in an Alkaline Medium. A 4.6-g (0.08 mole) sample of KOH 
was added to a suspension of 11.9 g (0.07 mole) of perimidine in 200 ml of alcohol,  and the mixture was s t i r red  
until the perimidine and KOH dissolved completely.  Allyl bromide [8.6 g (0.07 mole)] was then added, and the 
solution was s t i r red  at room tempera tu re  for 15 h. The alcohol was removed by distillation on a water bath. 
(All of the preceding operations were carr ied  out in a nitrogen a tmosphere .  ) The res idue  was treated with ben- 
zene (300 ml), and the benzene solution was fil tered to r emove  the precipitated KBr and unchanged perimidine.  
The f i l t ra te  was evaporated,  and the res idual  mixture was separated by chromatography with a column filled 
with A1203 (elution with chloroform).  Two yellow fract ions  were isolated. The f i r s t  fraction contained a mix-  
ture  of IIIb and V, and the second fraction contained IVb. The yield of IVb was 3.6 g (30%). The l ight-yellow 
crys ta l s  had mp 169-170~ (from benzene with heptane). IR spec t rum (in CHC13): VN_ H 3442 cm - t .  PMR spec-  
t rum (d6-acetone), 5 : 3 . 3  d (2H, - C H 2 - C  C), 4.01 broad s (1H, N - H ) ,  5.00 m (2H, =CH2), 5.90 m (1H, - C -  
CH = C), 6.36 q (1H, Hg), 7.0 m (4H, H~-Hs) , and 7.31 m (1H, H2) ppm. Found: C 80.8; H 5.9; N 13.5%. 
C14Ht2N 2. Calculated: C 80.8; H 5.8; N 13.4%. 

The f i r s t  fraction was rechromatographed with a column filled with A1203 (elution with benzene). The 
f i r s t  compound eluted was V [1.2 g (10%)]. It was initially isolated in the fo rm of a dark-yel low oil that g radu-  
ally crysta l l ized when it was allowed to stand in a r e f r ige ra to r .  The crys ta ls  had mp 61~ (from heptane). 
PMR spec t rum (CC14) , 5 : 3 . 4  d (2H, - C H 2 - C  =C) ,  4.00 d (2H, -CH2-), 5.05 m (2H, 2CH 2 = C - C - ) ,  5.82 m 
(2H, 2 - C - C H  = C), 6.6 m (1H, Hg), and 6.97 m (5H, H2, Hs-Hs) ppm. Found: C 82.4; H 6.4; N 11.3%. C17Ht6N 2. 
Calculated: C 82.2; H 6.5; N 11.3%. 

The second compound eluted was IIIb (1.8 g). The light-yellow crystal l ine  compound had mp 78~ (from 
heptane). PM-R spect rum (d6-acetone) , 5 :4 .17  d (2H, N - C H 2 - ) ,  5.23 m (2H, CH 2 = C - C ) ,  5.70 m (1H, C - C H =  
C), 6.12 q (1H, Hg) , 6.70 q (1H, H4), 7.05 m (4H, Hs-Hs) ,  and 7.30 s (1H, H 2) ppm. Found: C 80.7; H 5.8; N 
13.6%. C14H12N 2. Calculated: C 80.8; H 5.8; N 13.4%. 

Reaction of Perimidine with Allyl Bromide in Dimethylformamide.  A 3.4-g (0.02 mole) sample of per i -  
midine was dissolved in 30 ml of d imethylformamide (DMF), 1.2 g (0.01 mole) of allyl bromide was added, and 
the solution was heated with s t i r r ing  on a water hath for 6 h. It was then poured into water (250 ml), and the 
aqueous mixture was made alkaline to pH 8 with 22% ammonium hydroxide. The precipitate was removed by 
filtration and washed with chloroform (100 ml). The chloroform extract  was dried over CaC12, after  which it 
was evaporated to a volume of 30 ml,  and the concentrated solution was chromatographed with a column filled 
with A1203 (elation with chloroform).  The f i rs t  fraction was collected, the chloroform was evaporated,  and 
the residual  dark  oil was crystal l ized f rom heptane to give I g (50%) of yellow c rys ta l s  that were identified as 
IIIb. 

1-Methyl-4-a l ly lper imidine  (VII)). A 0.5-g (7 mmole) sample of KOH was added to a solution of 1.5 g 
(7 mmole) of 4-a l ly lper imidine  (IVb) in 40 ml of alcohol,  and the mixture was s t i r red  until the potassium hydrox- 
ide dissolved completely.  Methyl iodide [1.02 g (7 mmole)] was added, and the mixture was s t i r red  at room 
tempera tu re  for  1.5 h and was then refluxed for 2 h. All of the preceding operations were  carr ied  out in a ni- 
trogen a tmosphere .  The alcohol was removed by distillation, and the residual  oil was dissolved in chloroform 
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and chromategraphed  with a column filled with a luminum oxide (elution with chloroform) .  The f i r s t  f rac t ion ,  
which was yel low,  was collected and worked up to give  0.7 g (43%) of yel low c ry s t a l s  with mp 66~ (from hep-  
tane).  The IR spec t rum  did not contain VN_ H absorpt ion in the 3200-3500 cm -1 region.  Found: C 81.0; H 6.4; 
N 12.6%. C15H14N 2. Calculated:  C 81.3; H 6.3; N 12.5%. 

1 -Methy l -4 -benzy lpe r imid ine  (Via). This  compound was obtained in 70% yield by the method descr ibed  
above for  VIb. The l ight-yel low c ry s t a l s  had mp 105-106~ (from isooctane) .  Found: C 84.0; H 6.0; N 10.3%. 
C19HlsN 2. Calculated: C 83.8; H 5.9; N 10.3%. 

1-Al ly lper imidine  Methiodide. A solution of 2 g (0.01 mole) of 1 -a l ly lper imid ine  and a tenfold excess  
of methyl  iodide in 50 ml  of ace tone  was refluxed for  3 h, a f t e r  wMch it was worked up to give the product  
in quanti tat ive yield.  The br igh t -ye l low c rys t a l s  had mp 241~ (from water) .  

Compounds V, Via,  and VIb did not f o r m  methiodides under s imi l a r  conditions. 

N - A l l y l - N - f o r m y l - N ' - b e n z o y l - l , 8 - n a p h t h a l e n e d i a m i n e .  A solution of 1 g (7 mmole)  of benzoyl chlor ide 
in 10 ml  of e ther  was added with s t i r r ing  in the cour se  of 15 min to a solution of 1.5 g (7 mmole)  of 1 - a l l y l p e r -  
imidine and 1.4 g (14 mmole)  of t r i e thy lamine  in 40 ml  of e the r ,  and the mix tu re  was ref luxed for  1 h. The 
co lor less  p rec ip i ta te  was removed  by f i l t ra t ion and washed with 400 ml  of water .  The yield of co lor less  c r y s -  
ta ls  with mp 70~ (from benzene with heptane) was 2.2 g (86%). IR spec t rum (in chloroform):  3435 (N-H)  and 
1680 cm -1 (C--- O). Found: C 75.8; H 5.4; N 8.7%. C21H18N202. Calculated: C 76.3; H 5.5; N 8.5%. 

1-Al ly l -2-phenylper imid ine .  A suspension of 2.2 g (7 mmole)  of N - a l l y l - N - f o r m y l - N ' - b e n z o y l - 1 , 8 - n a p h -  
thalenediamine in 40 ml  of 10% NaOH solution was s t i r r ed  at  100~ for  2 h, a f t e r  which it was cooled, and the 
prec ip i ta te  was removed  by f i l t ra t ion,  w a s h e d  with water  until the wash wate rs  were  neu t ra l ,  and a i r  dr ied to 
give 1.8 g (95%) of br ight -ye l low c rys t a l s  with mp 137~ (from isooctane) .  Found: C 84.3; H 5.7; N 9.9%. 
C20H16N2 . Calculated:  C 84.5; H 5.7; N 9.8%. 
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