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

X.* REACTION OF 2-SUBSTITUTED QUATERNARY PERIMIDINIUM 

SALTS WITH ALKALI 

V .  I .  S o k o l o v ,  B.  I .  A r d a s h e v , t  
I .  S.  K a s h p a r o v ,  a n d  A.  F .  P o z h a r s k i i  

UDC 547.785.5 : 543.422.25.4 

1,2-Disubst i tuted per imidine  and aceper imid ine  methiodides reac t  with aqueous alkali  solu-  
tions to give pseudo bases  cor responding  to the acycl ic  form.  

Recent ly two of us showed that the carbinol  pseudo base  (IT, R =  H) fo rmed initially in the react ion  of 
aqueous alkali  solutions with 1 ,3-d imethylper imidin ium and 1 ,3 -d imethy laceper imid in ium sal ts  fl, R = H )  
undergoes  redox d ispropor t ionat ion  to give a mix ture  of 2-oxo-  (III) and 2 ,3-d ihydroper imidines  (IV) [2]: 
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This di rect ion of the react ion  is unusual for  qua te rnary  azole sa l t s .  Fo r  example ,  imidazol ium and 
benz imidazol ium sal ts ,  r e g a r d l e s s  of the substi tuent  in the 2 posit ion, under  these conditions f o r m  pseudo 
bases ,  which exis t  in an open f o r m  of the V type [3]. In the p resen t  r e s e a r c h  we have set  out to study the 
behavior  with r e s pec t  to a lkal is  of pe r imid in ium and aceper imid in ium sa l t s  (I), which contain an alkyl or  
a ry l  subst i tuent  in the 2 posit ion. It is apparent  that in this case  anomalous  reac t ion  to give III and IV was 
excluded and that one might have expected the fo rmat ion  of e i the r  acycl ic  pseudo bases  (V) or  (for 2 -me th -  
yl der iva t ives)  methylene anhydro bases .  

The expe r imen t s  demons t ra ted  that 1 ,2-dimethylper imidine ,  1 ,2-d imethylaceper imidine ,  and 1 -meth-  
y l -2 -pheny lpe r imid ine  methiodides reac t  with aqueous alkali  solutions to give high yie lds  of pseudo bases  
that ex is t  exclus ive ly  in acyclic  f o r m  V in the c rys ta l l ine  s tate  and in solution in ch lo roform.  The following 
data a t tes t  to this: the IR spec t ra  of V contain a VNH band at 3480 cm -1 anda  v C = o ( a m i d e )  band at 1660 
cm -1. The PMR s p e c t r u m  of Va (R=CH 3) contains s ignals  of the NH pro ton  (5 5.55 ppm) and three  CH 3 
groups (6 1.67, 2.87, and 3.15 ppm), one of which (from the NHCH 3 group) is spli t  into a doublet due to s p i n -  
spin coupling (J= 6 Hz) with the NH proton (Fig. 1). 

*See [1] for  communica t ion  IX. 
tDeceased .  
$ The l e t t e r s  "a" and "b" in fo rmulas  I-V per ta in ,  respec t ive ly ,  to the pe r imid ines  and aceper imid ines .  
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Fig. 1, PMR spectrum of N N'-dimethyl- 

N-acetyl- I, 8-naphthalenediamine (8%, solu- 

tion in CCI~). 

Thus per imid in ium sa l t s  that contain a subst i tuent  
in the 2 posi t ion do not mani fes t  any anomal ies  on r e a c -  
tion with a lkal is .  

Pseudo bases  V are  again readi ly  cycl ized to 
pe r imid in ium sa l t s  on reac t ion  with hydrochlor ic  acid. 
T rea tmen t  of the resul t ing  methochlor ides  with po tas -  
s ium iodide gives s ta r t ing  iodides I. 

1-Methyl-subst i tu ted  2 -methy l -  and 2-phenyl-  
pe r imid ines  and 2 -me thy lacepe r imid ines  were  obtained 
by methyla t ion of the cor responding  compounds with a 
f ree  NH group with methyl  iodide in d imethy l fo rmamide  
The N-methyla ted  base  was isola ted by t r ea tmen t  of the 
resul t ing qua te rna ry  sal t  with alkali .  

This  method fo r  methyla t ion gives  pa r t i cu l a r ly  good resu l t s  in the case  of 2-methyl  der iva t ives  of 
per imidine  and aceper imid ine .  Unlike methyla t ion  in alkaline media  [4], it does not requi re  the use of an 
iner t  a tmosphe re  and is not accompanied  by res ini f ica t ion.  In addition, the unchanged s ta r t ing  per imidine  
can be readi ly  r egenera ted .  

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

The IR s p e c t r a  were  m e a s u r e d  with a UR-20 s p e c t r o m e t e r .  The PMR spec t rum was m e a s u r e d  with 
a PE-2305 s p e c t r o m e t e r  (60 MHz). The in ternal  s tandard  was hexamethyldis i loxane (HMDS). 

2-Methyl -  and 2-Phenylper imid ine  [6]. These  compounds were  obtained by the methods in [5, 6], 
r e spec t ive ly .  

2 -Methy laceper imid ine .  This compound was obtained by refluxing 4 ,5-diaminoacenaphthene [7] with 
a tenfold amount of acet ic  anhydride for  30 rain. The 2 -methy laceper imid lne  aceta te  that fo rmed  on cool -  
ing the reac t ion  mix ture  was r emoved  by f i l t rat ion,  d issolved in water ,  and decomposed with ammonia .  
The yield of 2 -me thy lacepe r imid ine  with mp 230 ~ (from alcohol) was 70%. Found: C 81o0; H 6.1; N 13.2%. 
Ci4H12N 2. Calculated: C 80.7; H 5.3; N 13.4%. 

Genera l  Method for  the P r e p a r a t i o n  of 1,2-Disubst i tuted Pe r imid ines  and Aceper imid ines .  A 0.02- 
mole Sample of methyl  iodide was added to a solution of 0.01 mole of 2-subst i tu ted  per imid ine  or  a c e p e r -  
imidine in 30 ml  of d imethy l fo rmamide  (DMF), and the mixture  was heated on a bo i l ing-wate r  bath for  30 
min.  The yel low crys ta l l ine  prec ip i ta te ,  which was a mix ture  of the hydriodides of the s ta r t ing  compound 
and the reac t ion  product ,  was sepa ra ted  and dissolved in 100 ml  of water .  The solution was t rea ted  with 
ammonia ,  and the prec ip i ta ted  ye l l ow-g reen  c r y s t a l s  were  removed  by fi l trat ion,  washed with water ,  and 
dried.  The c r y s t a l s  were  then dissolved in 20 ml of ch loroform,  and the unchanged per imidine  (~ 20% for  
the 2 -me thy lpe r imid ines  and ~50% for  2-phenylper imidine)  was r emoved  by f i l t ra t ion.  The f i l t ra te  was 
passed  through a column filled with a luminum oxide. The 1,2-disubst i tuted pe r imid ines  and aceper imid ines  
were  eluted with c h l o r o f o r m - e t h e r  (1 : 1), with col lect ion of the f i r s t  f ract ion.  This method was used to 
obtain: 1 ,2-d imethylper imidine  [yield 50-65%, mp 130-131 ~ (from heptane) (rap 159-160 ~ [8]). In view of 
the d i sc repancy  between our mel t ing  point and the l i t e r a tu re  mel t ing point, we subjected the product  to 
e l emen ta ry  ana lys i s .  Found: C 79.9; H 6.8; N 13.2%. C14H14N 2. C 80.0; H 6.7; N 13.3%]; 1 -me thy l -2 -  
phenylper imidine  [33% yield,  yellow needles  with mp 173-174 ~ (from heptane). Found: C 83.3; H 5.4; N 
10.8%. C18Ht4N 2. Calculated:  C 83.7; H 5.7; N 10.8%]; 1 ,2-d imethylaceper imid ine  [77% yield, golden nee-  
dles with mp 199-200 ~ (from heptane). Found: C 81.4; H 6.3; N 12.5%. C15H14N 2. Calculated:  C 81.1; H 
6.3; N 12.6~0]. 

1 ,2-Dimethylper imidine  Methiodide (Ia, R=CH~). A solution of 2 g (1 mmole)  of 1 ,2 -d imethy lpe r im-  
idine and 0.3 g (2 mmole)  of methyl  iodide in 5 ml of DMF was heated on a bo i l ing-wate r  bath for  20 min,  
a f t e r  which the prec ip i ta ted  yel low methiodide was removed  by f i l t ra t ion to give a quanti tat ive yield of a 
product  with mp 262-263 ~ (from alcohol).  Found: N 8.1%. ClaH~5IN 2. Calculated: N 8.4%. 

A s i m i l a r  method was used to obtain 1 -me thy l -2 -pheny lpe r imid ine  methiodide (Ia, R = CsH~) [yellow 
pla tes  with mp 274-275 ~ (from alcohol). Found: N 7.4%. C19H17IN 2. Calculated:  N 7.0%] and 1 ,2-d imethyl -  
aceper imid ine  methiodide (Ib, R=CH3) [golden pla tes  with mp 300 ~ {from alcohol). Found: N 7.6%. 
C16H17IN 2. Calculated:  N 7.7%]. 
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React ion of Methiodides I with Alkali.  A suspension of the methiodide (5 mmole)  in 50 ml  of wa te r  
was heated on a bo i l ing-water  bath and t r ea t ed  with 10 ml  of 10% KOH. The mix ture  was held on the bath 
for  10-15 rain, a f te r  which it was cooled, and the prec ip i ta ted  pseudo base  was r emoved  by f i l t rat ion.  The 
yie ld  was quanti tat ive.  This  method was used to obtain N ,N ' -d ime thy l -N-ace ty l - l , 8 -naph tha l ened iamine  
(Va, R=CH3) [co lor less  needles  with mp 116-117 ~ (from hexane).  IR s p e c t r u m  (CHC13, 10 -2 M): VNH 3486, 
VC= 01663 c m  -1. Found: C 73.9; H 7.1; N 12.3%. C14H16N2 O. Calculated: C 73.6; H 7.1; N 12.4~], N,N'-  
d imethy l -N-benzoy l - l ,8 -naph tha lened iamine  (Va, R=C6Hs) [color less  needles  with mp 164-165 ~ (from hep- 
tane) .  IR spec t rum (CHC13, 10 -2 M): VNH 3465, VC= O 1650 c m  -1. Found: C 78.9; H 6.0; N 9.5%. C19HI~N2 O. 
Calculated: C 78.6; H 6.2; N 9.6%], and N, N ' -d ime thy l -N-ace ty l -4 ,5 -d iaminoacenaph thene  (Vb, R=CH3) 
[yellow p r i s m s  with mp 126-127 ~ (from octane).  IR s p e c t r u m  (CHC13, 10 -2 M): VNH 3480, VC= 01660cm -1. 
C 75.3; H 7.0; N 10.8~. C16H18N20. Calculated: C 75.6; H 7.1; N 11.0%]. 

React ion of Pseudo Bases  V with Hydrochlor ic  Acid. A mixture  of 3 mmole  of pseudo base  V was 
refluxed with 10 ml  of 20% HC1 for  3 h, a f t e r  which the solvent was evapora ted ,  and the prec ip i ta ted  yel low 
methochlor ide  was c rys ta l l i zed  f r o m  alcohol.  The yields  were  close to quanti tat ive.  This method was 
used to obtain 1 ,2-dimethylper imidine  methochlor ide  Imp 221-222 ~ (from alcohol).  Found: N 11.5%. 
C14H15C1N 2. Calculated: N 11.5%], 1 -methy l -2 -pheny lpe r imid ine  methochlor ide  ImP 222 ~ (from a l c o h o l -  
e ther) .  Found: N 8.70/o. CI~H~TC1N 2. Calculated N 9.0%], and l ,2 -d ime thy lacepe r imid ine  methochlor ide  
Imp 259-260 ~ {from alcohol). Found: N 10.0%. C16H17C1N 2. Calculated: N 10.3%]. 

Chlorine Exchange in Methochlor ides .  A solution of 1 mmole  of 1 ,2-d imethylper imidine  methochlo-  
ride in 3 ml of wa te r  was t r ea t ed  with a solution of KI (1 mmole)  in 1 ml  of water ,  and the resul t ing p r e -  
cipitate was removed  by f i l t ra t ion and washed with 1 ml of cold water .  The yield of product  with mp 262- 
263 ~ (from alcohol) was a lmos t  quanti tat ive.  No mel t ing-point  depress ion  was observed  for  a mix ture  of 
this product  with a genuine sample  of the methiodide.  

The remaining  expe r imen t s  on chlorine exchange in methochlor ides  were  c a r r i e d  out as descr ibed  
above. 
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