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1-Substituted and 1,2-disubstituted perimidines and their  quaternary salts react  with organo- 
metallic compounds to give almost exclusively products of addition to the C ~ N  bond. The lat ter  
are readily oxidized by chloranil or manganese dioxide to the corresponding 2-substituted per im-  
idines. Metallation (8%) in the 2 position occurs only in the reaction of n-butyllithium with 
1-methylperimidine. 1-Methyl-2-ehloroperimidine reacts with organolithium compounds to give 
mainly 2-substituted perimidines. 

Up until now, the reactions of perimidines with organometallic compounds have not been studied, although 
this problem is an extremely interesting one. On the one hand, the increased aromaticity of perimidines and 
the unusually high polarization of the C=N bond [2. 3] favor the addition of organometallic compounds to give 
2,3-dihydroperimidines: on the other hand, the high positive charge on the p-carbon atom may promote an in- 
c rease  in the acidity of the C 2 - H  bond and lead to its metallation. We have studied the effect of organolithium 
and organomagnesium compounds of the aliphatic, aromatic, and heteroaromatic ser ies  with 1-substituted per im- 
idines and their  quaternary salts. 

It was found that. regardless of the temperature and solvent, mainly products of addition to the C =N 
bond (II) (Table 1) are formed in the reaction of 1-methylperimidine (I) with these organometallic compounds. 
Their structures were proved by the appearance in their  IR spectra of a band of stretching vibrations of the 
NH group at 3400 em -I in chloroform solution. Attempts to establish the formation of an organometallic corn- 
pound by carbonation of the reaction mixture or by reaction with benzaldehyde was successful in only one ease: 
the previously unknown 1-methylperimidine-2-carboxylic acid (III) is formed in 5-8% yield along with 1-methyl- 
2- (n-butyl)-2,3-dihydroperimidine (85% yield) in the reaction of I with n-butyllithlum in e ther - to luene  after 
carbonation. Acid III is readily decarboxylated at 74~ to give 1-methylperimidine. 

Organolithium compounds also readily add to the C=N bond of 1,2-disubstituted perimidines (IV) to give 
2, 2-disubstituted 2, 3-dihydroperimidines (V). 

Ct t  a 

I I I  I l l  

I a R=p-CHaC4HgLi; b C6HsLi; c c~-C4HaSLi; dCsH~MgBr: II a R=p-C4Hg; b R=CsHs: 
c R =  {z- thienyl 

The addition of organomagnesium compounds proceeds in low yields in this case. 

*See [1] for communication XVIII. 
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CHa CH a 

iV V 

IV a R=n-C4H~; b R=C6Hs; V a R=P,'=n-C4Hg; b R=R '=C ,  H5 

1,3-Dia lky lper imid in ium (VI) and 1 ,3 -d ia lky lacsper imid in ium (VII) sa l t s  add organometa l l ic  compounds 
to the C = N  bond quanti tat ively:  

~H3 - -  ~ n 3  - -  ~H3 
}--N ~ > N , / H  H2C-~/~ ' % N  H 

I -  H 2 R 

CH 3 a 

VI, VII VIII a-c IX a-C 

VIII, IX a t~=CH3; b R=C6Hs; c R=c~-thienyt 

In o rde r  to i nc r ea s e  the yield of 1 -methyl -2-1 i th ioper imid ine  we subjected 1 -mothy l -2 -ch lo rope r imid ine  
(X) to r eac t ion  with n-butyl l i th ium and phenyll i thium. However.  a mix tu re  of subs tances  consis t ing of the co r -  
responding 2- subst i tuted p er imidine  (XI), 2 ,2-disubst i tu ted 2,3- d ihydroper imidine  (V), and 1- methylper imidine  
(28-47, 3-12, and 5-21%. respec t ive ly)  was i so la ted  when the reac t ion  mix tu re  was carbonated  or t r ea ted  with 
benz ophenone. 

X 

R=Li --~)_ + S R + S 

3 

X! V I 

XI a R=n-C4H~; b R=C6H~ 

Compounds XI a r e  fo rmed  as a r e su l t  of the Wurtz  react ion,  whereas  dihydro de r iva t ives  V a r e  formed 
by  addition of excess  o rganometa l l i c  reagents  to XI. The m e c h a n i s m  of the fo rmat ion  of 1 -methy lper imid ine  
(1) is not at all  c l ea r .  It  cannot include a step involving the fo rmat ion  of 1-methyl -2-1i th ioper imidine .  inasmuch 
as carbonat ion of the reac t ion  mix tu re  does not lead to the isolat ion of the acid, and the addition of benzophenone 
does not give the cor responding  carbinol .  It might  be  a s sumed  that I is  fo rmed  as a resu l t  of one-e lec t ron  
t r a n s f e r  f r o m  the organol i thio compound to X with subsequent  react ion  of the anion rad ica l  with the solvent 
and e l iminat ion of a chloride ion [4]. 1 -Methy l -2 -ch lo rope r imid ine  does not r eac t  with l i thium meta l  in r e -  
fluxing toluene or  e ther .  

The 2 ,3-d ihydroper imid ines  (II) obtained a re  l igh t -orange  oils that  darken in a i r  as a consequence of slow 
oxidation to the co r respond ing  1 -me thy l -2 - subs t i t u t ed  per i rnidines .  We used this fact  to develop a new and ex- 
t r e m e l y  convenient method fo r  the p r epa ra t i on  of 2-subst i tu ted  pe r imid ines .  Manganese dioxide and, p a r t i c u -  
la r ly ,  ehlorani l  p roved  to be the m o s t  suitable oxidizing agents for  the convers ion of dihydro der iva t ives  II to 
pe r imid ines  (Table 2). Oxidation with pu re  oxygen gives poor  r e su l t s .  

Thus our  invest igat ion showed that  pe r imid ines  r eac t  with organometa l l ic  compounds to give a lmos t  ex-  
c lus ive ly  p roduc t s  of addition to the C = N  bond. In this respec t ,  pe r imid ines  a r e  c l o se r  to azines and acycl ic  
compounds containing a C = N  bond [5] than to highly a roma t i c  1-subst i tu ted  benzimidazoles ,  which a lso  have an 
amidine s y s t e m  of bonds and a r e  p r i m a r i l y  meta l la ted  by the action of organometa l l ic  compounds [6, 7]. 

EXPERIMENTAL 

The IR s p e c t r a  of the  compounds were  r eco rded  with a UR-20 s p e c t r o m e t e r .  The p r o p e r t i e s  of the corn- 
pounds a re  p r e sen t ed  in Table  3. 

React ion  of 1 -Methylper imid ine  with n-Butyl l i th ium.  A solution of 5.48 g (0.04 mole)  of f r e sh ly  dist i l led 
butyl b romide  in 10 ml  of absolute  e ther  was added with s t i r r i ng  to a cooled (to 0 ~ suspension of 0.56 g (0.08 
g -a tom)  of f inely ground l i th ium in 30 ml  of absolute e ther  in a n i t rogen a t m o s p h e r e  at such a r a t e  that the 
l i th ium rema ined  shiny. 30 mill a f t e r  the addition of all  of the butyl b romide ,  a solution of 1.8 g (0.01 mole)  of 
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TABLE 1. React ion of Per imid ine  Der iva t ives  with Organometal l ic  Compounds 

Star t ing 
compound 

I 

I 
I 
I 
I 

I 
IVa 
IVb 
IVb 

VI 

VI 

VI 

VII 

VII 

VII 

X 

X 

X 

X 

Reagent 

n-  Butyll i thium 

n-  Butyll i thium 

n-Butyl l i th ium 
Phenyl l i thium 
Phenyll i thium 
Phenylmagnes ium 

bromide  
~ -  Thienyll i thium 
n- Butyll i thium 
Phenyll i thium 
Phenylmagnes ium 

b romide  
Methylmagnes ium 

iodide 
Pheny lmagnes ium 

b romide  
~-  Thienylmagnes ium 

iodide 
Methylmagnes ium 

iodide 
Phenylmagnes ium 

b romide  
~ -  Thienylmagnes ium 

iodide 
n-  Butyll i thium 

n- Butyll i thium 

Phenyll i thium 

Phenyll i thium 

solvent 

E the r - to luene  

E the r - to luene  

THF 
E the r - to luene  
E the r - to luene  
E t he r - t o luene  

React ion conditions 

E the r - to luene  
E the r - to luene  
E the r - to luene  
E the r - to luene  

Ether  

Ether  

E ther  

Ether  

Ether  

Ether  

E the r - to luene  

E the r - to luene  

E the r - to luene  

E the r - to luene  

temp. ,  ~ t ime,  h 

0 2 

- 7 8  1 

- 7 8  2 
Refluxing 1 

- 7 8  2 
Refluxing 1 

Refluxing 1 
0 1.5 

- 1 5  1 
Refluxing 9 

Refluxing 0.2 

Refluxing 0.3 

Refluxing 0.5 

Refluxing 0.2 

Refluxing 0.3 

Refluxing 0.5 

0 1.5-2 

0 1.5-2 

- 7 8  2 

- 7 8  2 

method of 
isolat ion 

c% 

c% 

co2 
C6HsCHO 
c% 
s20 

CO2 
CO2 
COs 
~O 

~O 

S20 

H20 

H~O 

~O 

H20 

C% 

(C6H5)2CO 

co2 

(C6H5)2CO 

Reac-  
tion 
p r o d -  
ucts 

III 
IIa 

III 
IIa 
IIa  
IIb 
IIb 
IIb 

IIc 
Va 
Vb 
Vb 

VIIIa 

VIIIb 

VIIIc 

IXa 

IXb 

IXc 

I 
XIa 
Va 
I 

XIa 
Va 

XIb 
Vb 
I 

XIb 
Vb 

TABLE 2. Oxidation of 1 -Methy l -2 ,3 -d ihydroper imid ines  
I I a - c  to 1-Methyl -2-subs t i tu ted  Pe r imid ines  

Start ing Oxidizing agent Time.  h Yield, % 
compound 

IIa  
IIb 
I Ia  
IIb 
IIc 
IIa 

Oxygen 
Oxygen 
Chlorani! 
Chloranfl  
Chloranil  
Manganese dioxide 

24 
24 

I 
1 
1.5 
5 

29 
20 
62 
65 
76 
76 

Yield, % 

5 
84 

8 
87 
98 
96 
94 
91 

94 
60 
77 

5 

90 

75 

90 

90 

91 

91 

17 
28 

2 
21 
30 

2.5 
45 
12 

5 
47 

9 
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TABLE 3. 

Com- 
pound 

IIa 
IIb 
IIc 

III 
IVa 
Va 
Vb 

VtlIc 

IXb 

IXc 

mp (bp), ~ 

Proper t i e s  of the Compounds 

Empirical Found, 
formula c f H 

80,2 ] 8,4 
82,6 6,1 
72,3 5,5 

79,9 7,4 
81,5 lO,4 
85,6 6,3 
72,9 5,6 

83,6 6,5 

74,2 5,7 

N C 

I 
11,7 I 79,9 
10,6 I 83,0 
0.,9 72,1 

11,5 I 80,6 
8,8 81,1 
7,7 85,6 

10,1 72,8 

9,51 83,7 

9,3 ] 74,5 

186--188 (3 mm) t C;6He0N.~ 
218--219 (3mm) CIsHI6N2 
214--217 (3 mm) I CI6HI4N:S 
74 (dec.) | CI3H~oN~O2* 
85 (from heptan~ C~6H~sN2 

148 (from octanel C20H2sN2C2~H2oN2 
181--182 (from ] C17HI6N~S 
alcohol) ] 

179-- 180 (from C2~H20N2 
Mcohol I 

909--210 (ifrom } CIgH18N2S 
alcohol) t 

% Calc., % 

&4 
6,2 
5,3 

7,6 
9,5 
6,0 
5,8 

6,7 

5.9 

11,6 
10,8 
10,5 

ti,7 
9,5 
8,3 

I0,0 

9,3 

9,1 

* In view of the facile decarboxylation of the compound we were un- 
able to obtain sa t i s fac tory  resul ts  of e lementary  analysis .  

1-methylper imidine in 30 ml of absolute toluene was added all at once at 0 ~ to the n-butyll i thium solution. 
After 2 h, the mixture was carbonated with dry  ice. The excess CO2 was evaporated, and 30 ml of water  was 
added to the b rown- red  solution containing a small  amount of a find yellow precipi tate.  The layers  were sepa- 
rated,  and the solvent was removed f rom the organic l aye r  by distillation to give 2 g (84%) of 1-methyl -2-  (n- 
butyl)-2,3-dihydroperirnidine Ha. which was purified by vacuum distillation to give a l ight - red  oil. IR spectrum 
(chloroform), cm-l :  VN_ H 3420. 

The aqueous l ayer  was heated with charcoal  and filtered, and the f i l t rate was cooled and acidified with 
10% acetic acid. The precipi ta ted 1-methylper imidine-2-carboxyl ie  acid {II) was removed by filtration and 
dried in a vacuum des icca tor  to give l ight-yellow crys ta l s .  IR spec t rum (mineral oil). cm- l :  VC= O 1690 and 

vO_ H 3450. 

1-Methyl-2-phenyl-2 ,3-dihydroper imidine  (IIb). A) Several drops of a solution of 6.28 g (0.04 mole) of 
bromobenzene in 10 ml of absolute ether were added at 20-25 ~ in a nitrogen a tmosphere  to a s t i r red  suspension 
of 0.56 g (0.08 g-atom) of finely cut lithium: warming up of the react ion mixture  and cleaning of the lithium 
surface  were observed.  The remainder  of the bromobenzene was added at such a ra te  that the mixture boiled 
gently. After all of the bromobenzene had been added, the mixture was s t i r red  for 15-20 rain. A solution of 
1.8 g (0.01 mole) of 1-methylper imidine in 30 ml of absolute toluene was then added all at once. and the mixture 
was s t i r red  at room tempera tu re  for 2 h or  refluxed for  1 h, af ter  which it was carbonated. The product [2.4 g 
(96%)] was isolated by the method used to isolate IIa and was purified by vacuum distil lation to give a yellow 
oil that gradual ly darkened. IR spect rum (chloroform), cm-1. �9 vN_ H 3400. 

B) Absolute ether  (10 ml) was added to 0.72 g (0.03 g-atom) of powdered magnesium that had been allowed 
to stand over calcium chloride and activated with a c rys ta l  of iodine, after  which severa l  drops of a solution 
of 4.7 g (0.03 mole) of dry bromobenzene in 8 ml of absolute ether wore added with s t i r r ing .  After the reac-  
tion had begun, the mixture  was allowed to reflux gently: when spontaneous refluxing ceased, the mixture was 
refluxed until all of the magnesium had dissolved (~ 30 rain). A solution of 1.8 g (0.01 mole) of 1 -methy lper im-  
idine in 30 ml of absolute toluene was then added all at once, and the mixture  was refluxed for 40 rain. It 
was then cooled, and 15 ml of water  was added careful ly  (spattering is possible  when the water  is added rapidly). 
The l ayers  were separated,  and the solvent was removed f rom the organic l ayer  by distillation to give 2.2 g 
(91%) of chromatographica l ly  pure IIb. 

1 -Methyl -2- (a - th ienyl ) -2 ,3-d ihydroper imid ine  gIc). A solution of 4.2 g (0.05 mole) of f resh ly  distilled 
thiophene was added with s t i r r ing  in the course  of 20 min to a cooled (to 0 ~ ether solution of n-butyll i thium 
obtained (as in the synthesis  of IIa) f rom 0.56 g (0.08 g-atom) of lithium and 5.48 g (0.04 mole) of butyl bromide.  
The mixture  was s t i r red  for  another hour at 20-25 ~ after which a solution of 1.8 g (0.01 mole) of 1-methyl-  
per imidine in 30 ml of absolute toluene was added to the resul t ing solution of a- thienyl l i thium. The mixture 
was refluxed for 1 h, af ter  which it was carbonated, and IIc was isolated and purified as in the prepara t ion  of 
IIa. IR spec t rum (chloroform), cm-l~ VN_ H 3400. 

1-Methyl-2 ,2-dibutyl -2 ,3-dihydroper imidine  (Va). A solution of 0.36 g (0.0015 mole) of 1-methyl -2-butyl -  
per imidine in 15 ml of absolute toluene was added to 0 ~ to 10 ml of a cooled (to 0 ~ ether  solution of n-butyl-  
l i thium obtained (as in the synthesis  of IIa) f rom 0.14 g (0.02 g-atom) of li thium and 1.4 g (0.01 mole) of butyl 
bromide.  The mixture  was s t i r red  at 0 ~ for 1.5 h, af ter  which it was carbonated. The excess CO 2 was evapo- 
rated, and 25 ml of water  was added to the remaining yel low-green solution. The aqueous mixture was shaken 
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and separa ted ,  and the organic l a y e r  was washed to neut ra l i ty  with water ,  dried, and evaporated.  The mix tu re  
of the s ta r t ing  pe r imid ine  (~ 25%) and the reac t ion  product  was dissolved in alcohol, and a sa tura ted  solution 
of p ic r ic  acid was added. The alcohol was evaporated,  and the res idue  was dissolved in 15 ml  of benzene.  The 
benzene solution was pa s s ed  through a column filled with 70 g of a luminum oxide with elution by benzene to 
give 0.25 g (60%) of l ight-yel low chromatograph ica l ly  pure  oil Va, which darkened with t ime .  The product  did 
not f o r m  a hydrochlor ide  or  p ie ra te .  IR spec t rum (chloroform), cm- l t  VN_ H 3410. 

1 -Methyl -2 ,2-d iphenyl -2 ,3-d ihydroper imid ine  (Vb). A solution of 0.25 g (0.001 mole) of 1- methy l -  2- 
phenylper imidine  in 6-8 ml  of absolute  toluene was added all at once to 10 ml  of a cooled (to - 1 5  ~ e ther  solu- 
t ion of phenyll i thium obtained, as in the synthesis  of IIb, f r o m  0.1 g (0.015 g-a tom)  of l i thium and 1.5 g (0.01 
mole} of b romobenzene .  The mix tu re  was s t i r r e d  at - 1 5  ~ for  1 h. a f te r  which it  was carbonated  with d ry  ice.  
The excess  CO 2 and solvent were  evaporated,  and the res idue  was suspended in 20 ml  of benzene.  The undis-  
solved inorganic sa l t s  were  r emoved  by f i l t rat ion,  and the f i l t ra te  was p a s s e d  through a column fi l led with 120g 
of a luminum oxide with elution by  benzene.  The f i r s t  f rac t ion  was collected, and the solvent was evapora ted  to 
give 0.25 g (77%) of l ight-brown c rys ta l s ,  which were  c rys t a l l i zed  to give a g r ay  powder .  IR spec t rum (chloro- 
f o r m ) ,  cm- l :  VN_ H 3400. 

1 ,2 ,3 -Tr ime thy l -2 ,3 -d ihydrepe r imid ine  (VIIIa). A 1.1-g (0.003 mole) sample  of 1 -methy lper imid ine  
methiodide was added to a solution of me thy lmagnes ium iodide obtained f r o m  0.24 g (0.01 g-a tom) of magnes ium 
shavings and 2.1 g (0.015 mole) of methyl  iodide in 50 ml  of absolute ether .  The suspension was s t i r r ed  and 
ref luxed for  5 - I0  rain until a co lo r l e s s  solution had formed.  The mix tu re  was cooled and t r a n s f e r r e d  to a 
s e p a r a t o r y  funnel arid washed with 40 ml  of wa te r  to r emove  the magnes ium iodide. The e ther  was removed  by 
disti l lation, and the res idue  c r y s t a l s  were  dr ied  at 100 ~ to give 0.63 g (90%) of co lo r less  needles  of VIIIa with 
nap 126 ~ (from alcohol) (rap 126 ~ [7]), 

1 . ,3-Dimethyl-2-phenyl-2 ,3-dihydroper imidine  (VIl/b). As in the p reced ing  exper iment ,  co lor less  p la tes  
of VIIIb, with nap 176-177 ~ (from alcohol) (mp 176-177 ~ [7]), we re  obtained in 75% yield f r o m  1-methy lper imid ine  
methiodide.  

! , 3 -Dimethy l -2 - (a - r  (VIIIe). Magnesium shavings [0.24 g (0.1 g-atom)] 
were  heated with a c ry s t a l  of iodine in a reac t ion  f lask in o rde r  to coat  the i r  su r face  with iodine vapors ,  a f te r  
which a solution of 2.1 g (0.01 mole)  of 2-iodothiophene in 50 Iill of absolute e ther  was added. The mix tu re  was 
s t i r r ed  and ref luxed until the magnes ium had dissolved completely,  a f te r  which 1.3 g (0.004 mole) of 1-methyl -  
pe r imid ine  methiodide was added to the g r a y  solution, and the suspension was ref luxed for  30-40 rain until a 
g r a y  m a s s  formed.  The product  (VIIIc) was i so la ted  as in the p r e p a r a t i o n  of VIIIa to give 1 g (90%) of co lo r less  
needles .  

1 ,2 ,3 -Tr ime thy l -2 ,3 -d ihydroaeeper imid ine  (IXa). This compound, with nap 146-147 ~ (from alcohol) (in 
ag reemen t  with the mel t ing  point  in [7]), was obtained as sand-co lored  p r i s m s  in 90% yield by react ion  of meth-  
y lmagnes ium iodide with 1 -methy laceper imid ine  methiodide as in the p repa ra t ion  of VIIIa. 

1 .3 -Dimethy l -2 -pheny l -2 .3 -d ihydroaceper imid ine  (IXb). This compound was obtained in 91~ yield by the 
method used to p r e p a r e  VIIIb. 

1 ,3 -Dime thy l -2 - (a - th i eny l ) -2 .3 -d ihydroaeepe r imid ine  (IXc). Sand-colored p r i s m s  of this compound were  
obtained in 91% yield by  the method used to p r e p a r e  VIIIc. 

React ion of 1- Methyl- 2-Chlorqoer imidine with Phenyll i thium. A solution of 2.1 g (0.01 mole) of 1 -methy l -  
2 -ch loroper imid ine  in 30 ml  of absolute toluene was added all at once to a cooled (to - 7 8  ~ e ther  solution of 
phenyl l i thium obtained as descr ibed  fo r  IIb f r o m  0.56 g (0.08 g-a tom)  of l i thium and 6.28 g (0.04 mole) of 
b romobenzene .  Af ter  2 h, the mix tu re  was carbonated.  The excess  CO 2 was evaporated,  and the res idue  was 
t r ea t ed  with 30 ml  of water .  The l aye r s  were  separa ted ,  and the organic  l aye r  was dried, concentra ted  to 20 
ml,  and p a s s e d  through a column fil led with 120 g of a luminum oxide with elution by  benzene.  The f i r s t  f r a c -  
t ion [0.4 g (12%)] contained 1-methy l -2 ,2 -d iphenyl -2 ,3 -d ihydroper imid ine  (Vb). The g ray  c r y s t a l s  had mp 148 ~ 
(from octane). No mel t ing-point  depress ion  was observed  for  a mLxCure of the produc t  with an anthenie sample .  
The IR spec t r a  we re  a lso  identical .  The second f rac t ion  [1.3 g (48%)] contained 1 -methy l -2 -pheny lper imid ine .  
The th i rd  f rac t ion  [0.1 g (5%)] contained 1-methylper imidine .  

React ion of 1- Methyl- 2 -eh loroper imid ine  with Butylli thium. 1-Methyl-2 ,2-dibutyL-2,3-dihydroper imidine  
(Va) [0.0'8 g (2.5%)] (identified by  compar i son  of i t s  IR spec t rum with the spec t rum of a genuine sample),  1- 
methy l -2 -bu ty lper imid ine  [0.75 g (31%)], and 1-methy lper imid ine  [0.5 g (21%)] were  isola ted f r o m  the reac t ion  
of 2.1 g (0.01 mole) of 1 -me thy l -2 -ch lo rope r imid ine  with an e ther  solution of n-butyl l i th ium obtained as in the 
p r epa ra t i on  of IIa  f r o m  0.56 g (0.08 g-a tom)  of l i thium and 5.5 g (0.04 mole) of butyl b romide  under conditions 
s im i l a r  to those in the preceding  exper iment .  
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Oxidation of IIa-c with Chloranil.  A solution of 0.01 mole of II and 0.01 mole of chloranil  in 30 ml of ab- 
solute toluene was ref luxed for  1 h, a f te r  which the solvent was removed by distillation, and the res idue  was 
dissolved by heating in 40-50 ml of 15% hydrochlor ic  acid. The acid solution was boiled with charcoal  twice 
and f i l tered.  The f i l t ra te  was cooled and f i l te red  to remove  the unchanged chloranil .  The f i l t ra te  was neut ra-  
l ized with ammonia, and the react ion product  was ext rac ted  with chloroform.  The extract  was washed with 
water  and dried, and the solvent was removed  by dist i l lat ion to give chromatographica l ly  pure  c rys ta l s  of 
2- substituted per imidine .  
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HETEROCYCLIC ANALOGS OF PLEIADIENE 

XX.* ACYLATION OF PERIMIDONES, THIOPERIMIDONES, AND 2,3-DIHYDROPERIMIDINES 

I. V. Borovlev and A. F. Pozharskii UDC 547.856.7.07:542.951.9 

Per imidones ,  thioperimidones,  and 2 ,3-dihydroper imidines  a re  aeylated by carboxylic  acids in 
polyphosphoric acid somewhat more  readi ly  than per imid ines  and give 6-acetyl  der ivat ives  when 
the re  are  substi tuents attached to the ni t rogen atom or  a mixture  of 4- and 6-acetyl  der ivat ives  
with predominance  of the l a t t e r  in the case  of N-unsubsti tuted compounds. 

In our  previous  paper  [2] we showed that per imidines  (I), like ~r-donor aromat ic  sys tems  (for example, 
phenols and the i r  alkyl e thers  [3]L a re  readi ly  acylated by earboxylic  acids in polyphosphorie acid (PPA) to 
give 6(7)-acylperimidines at 70-80~ and 4(9)-acylperimidines at 120-150 ~ Inasmuch as this is hardly the f i r s t  
case  of F r i e d e l - C r a f t s  acylation in he te rocyc les  containing a pyridine ni trogen atom, it was important  to as-  
ce r ta in  whether  it  is the resu l t  of the specific 7r-donor cha rac te r  of the per imidine  sys tem as a whole [4] or is 
a phenomenon pecul iar  to the ~r-donor 1.8-naphthalenediamine f ragment .  In the la t te r  case,  one might have ex- 
pec ted  that compounds such as 2 ,3-dihydroper imidines  (II). per imidones  (III), and thioperimidones (IV) would 
also underto acylation by carboxylic  acids in PPA. The p resen t  r e s e a r c h  was devoted to verif icat ion of this 
possibi l i ty .  [See s t ruc tu re  on top of next page.] 

We have found that 1 ,3-d imethyl -2 ,3-dihydroper imidine  (II) is acetylated by the CHgCOOH-PPA sys tem 
at 45-50 ~ to give V in 55% yield. The s t ruc tu re  of acylation product  V and of 6(7)-acylperimidines [2] a re  
read i ly  proved  by PMR spec t roscopy  owing to deshielding of the aromat ic  pe r i  proton of the unshared pa i r  of 
e lec t rons  of the oxygen atom of the CHgCO group. 

The acylation of per imidones  has a l ready  been repor ted .  It has been shown [5] that per imidone is aeylated 
by benzoyl chloride in the p r e sence  of A1C13 to give a monobenzoylperimidone of unestabl ished s t ruc ture .  

* See [1] fo r  communicat ion XIX. 
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