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Tokyo Col lege  of  Pharmacy, L o r i n o x h i ,  Ilachio j i  , Tokyo, Japdn 

Q u a t e r n i z a t i o n  of  sone methyl- and piienyl-pyritzize 

1-oxides  w i t h  iiiethyl i o d i d e  was i n v e s t i g a t e d .  The 

1-methyl -4-oxidopyraz in iu!~~ i o d i d e s  ob ta ined  were 

t r e a t e d  wi th  sodium borohydride t o  g i v e  h-hydr,oxy- 

p iper , i . ines .  The e f f e c t  of s u b s t i t u e n t s  on t h e  

q u a t e r n i z a t i o r ,  m d  r e d a c t i o n  +i;s d i s c u s s e d .  

1 Although Xoelsch and ::urnprecht prepared  l , ? , 5 - t r i m e t h y l - 4 -  

oxidopyraziniam i o d i d e ,  i t s  s t r u c t u r e  h - s s  no t  always complc tc ly  

7 e l u c i d a t e d  . 3aunq,, e t  ; ~ l  prepared some 1-amino-4 -oxide- 

pyr iz in iu .3  salts,  but  l i t t l e  a t t e n t i o n  has  been paid t o  q;;iterniz- 

ed pyrdzine  ?$-oxides. During t h e  coursc  of o x  i n v e s t i g a t i o n  or, 

pyraxineu ,  we found that soae  dimethyl-  znd d iphenyl -pyraz ine  

monoxides were conver ted  t o  t h e  correspondin,: qua te rna ry  salts 

whj ch were reduced w i t h  s0diu.n borohydridc t o  Tl-hydroxypiperazines. 

These r e s u l t s  ,:ill 'oe d e s c r i b e d  b r i e f l y  i n  t h i s  r e p o r t .  

;'i m ix ta re  of some methyl- or' phenyl-pyrazine monoxifie; ;nd methyl 



i o d i d e  was hea ted  a t  89' f o r  h r  i n  a s e a l e d  tube .  The r e a c t i o n  

n i x t u r e  c o l o r e d  brown-red, and i n  t h e  c a s e  of d ime thy lpy raz ine  

:norioxidcs, t h e  qua te rna ry  salts p r e c i p i t a t e d  as yel low need le s .  

Tn t h e  c a s e  of  f o u r  d i ~ e e t h y l p y r a z i n e  m o n o ~ i d e s , " ~  t h e  r e a c t i o n  

d i x t u r e  w a s  evapora ted  t o  d ryness  and t h e  r e s u l t a n t  brown-red 

s o l i d  was p u r i f i e d  by r e c r y s t a l l i z a t i o n  from e t h a n o l  t o  f u r n i s h  

yel low n e e d l e s .  These r e s u l t s  a r e  shown i n  Table  I .  

Table  I. Some 1-Xethyl-4-oxidopyrazinium I o d i d e s  

Compound 
( i o d i d e  ': 
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3n t h e  o t h e r  hand, r e a c t i o n  of phenylpyrazine monoxides r e s u l t e d  

i n  v a r i o u s  ways. Kamely , J-phenyl- ,4 2,5-diphenyl-,  and 3,5-  

6 d i p h e n y l - p y r a ~ i n e  1-oxides could  no t  be qua te rn ized  because 

b a s i c i t y  o f  t h e i r  r i n g  n i t r o g e n  would be decreased  due t o  t h e  

7 e lec t ron-wi thdrawing e f f e c t  of phenyl groups .  However, 2,3- 

6 diphenylpyraz ine  1-oxide was l e d  t o  t h e  corresponding s a l t s ,  

though i n  a poor y i e l d ,  a f t e r  be ing  p u r i f i e d  by column chromato- 

graphy on s i l i c a  g e l  w i th  a mixture  of  chloroform and methanol 3s 

an  e l u e n t .  I t  would seem reasonab le  t o  assume t h a t  t h e  b a s i c i t y  

of  i , 3 -d ipheny lpyraz ine  1-oxide i s  a l i t t l e  s t r o n g e r  than  t h a t  of 

o t h e r  phenylpyrazine 1-oxides beceuse t h e  pyraz ine  r i n g  and two 

phenyl groups a r e  no t  a b l e , t o  be i n  one p lane  due t o  mutual s t e r i c  

h indrance  of two phenyl groups ,  and consequent ly ,  the  e l e c t r o n -  

withdrawing e f f e c t  of  t h e  phenyl group w i l l  be .dec reased .  

I n  t h e  q u a t e r n i z a t i o n  r e a c t i o n ,  t h e r e  might be two p o i n t s  of 

a t t a c k  f o r  an  e l e c t r o p h i l e ,  namely, t h e  unoxidized n i t r o g e n  o r  t h e  

oxygen of t h e  N-oxide group.  However, a n  a t t empt  t o  de termine  t h e  

poin t  of a t t a c k  of  methyl i o d i d e  was no t  p o s s i b l e  through 26K 

s t u d i e s  as w i l l  be desc r ibed  below. 

The chemical  s h i f t s  of  newly i n c o r a o r a t e d  methyl pro tons  of  t h e  

qua te rn ized  s a l t s  a r e  l i s t e d  i n  Table I .  1-:?ethyl y o t o n s  of  

1 , 2 , 3 - ,  1 , ? , 5 - ,  and 1,5,5-trimethylpyrs~iniu-n i o d i d e  appeared a t  

4.24,  4.22, and 4.32 ppm, r e s p e c t i v e l y .  Namely, t h e  methyl pro tons  

which were newly incorpora tkd  by t h e  q u a t e r n i z a t i o n  of  dimethyl-  

pyraz ine  1-oxides appeared a s  a  s i n g l e t  i n  a  lower f i e l d  t h a n  t h e  

1-aiethyl pro tons  of t h e  above-mentioned t r ime thy lpyr t z in ium i o d i d e s .  

However, methyl pro tons  of  1-methoxyquinolinium and l -ne thy l -  



quinol in ium i o d i d e s  were observed at  t h e  n e a r l y  same p o i n t  ( 4 . 66  

&nd 4 .62  ppu '  i n  t h e i r  P1ii s p e c t r a .  :t was, t h e r e f o r e ,  a s s m e d  

t h a t  t h e  d e c i s i o n  of  t h e  q u a t e r n i z a t i o n  p o i n t  cannot  be made on 

t h e  b a s i s  of t h e s e  T ' R  d a t a .  

<uatc?rni?.at ion of  d ime thy lpy raz ine  d i o x i d e s  d i d  not  t a k e  p l ace  

under any c o n d i t i o n s .  t h i s  f a c t  may sugges t  t h a t  a d d i t i o n  of 

n e t h y l  i o 3 i d e  Lo 3 i n e t h y l p y r a z i n e  monoxides occlurred a t  t h e  un- 

ox id i zed  ni'rogen. 

The q u a t e r r ~ a r y  sal ts  ( 1 - V )  were t r e a t e d  w i t h  sodium borohydr ide  

a t  rooni t empera tu re  i n  wa te r  o r  iuethanol s o l u t i o n .  :,lthough a 

r e s i n o u s  subs t ance  whs ob ta ined  by t h e  r e d u c t i o n  of 111, o t h e r  

salts nlfor: led o i l y  o r  c r y s t a l l i n e  prodilcts  i n  a :noderate y i e l l ,  

3s shown i n  Table  I1 

'Table 11. Some 1-Xydroxypiperazines 

Free  base  
$ompound D i p i c r a t e  

y i e l d ( % !  ~PXrCT)C13 ) mP! O:: ' 
N-GH3 f ppm ' 
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'?he o i l y  products  9p  c a .  1 3 0 ~ ' b a t h  temp. !/l5 Tor r  de r lved  from I- I 
:, I S ,  nnd IV were r e s p e c t i v e l y  p u r i f i e d  by d i s t i l l a t i o n  and con- 

ve r t ed  t o  p i c r a t e s  which were r e c r y s t a l l i z e d  from methanol t o  

yellow need les .  I n  t h e  mass s p e c t r a  of  t h e  f r e e  b a s e s ,  two peaks 

t of m/e 144 a s  a molecular  peak and ? ~ / e  127 ' ' 4  - 1 7 )  were observed 

i n  a l l  c a s e s .  Theso ~nass  s p e c t r a  may i n d i c a t e  t h e  presence of  one 

hydroxyl  group i n  a  molecule,  and t h e  occurrence  of q u a t e r n i z a t i o n  

of pyraz ine  1-oxides  at IT-4 and not  at oxygen of t i e  >)-oxide group.  

b lementa l  a n a l y s e s  of t h e  f r e e  bases  and t h e  p i o r u t e s  were a l s o  

i n  agreement w i t h  t h e  corresponding molecdlar  formulae.  I.? '!I?- 

band) and ! (?;-Cf.13 '. s p e c t r a  of t h e  bases  a l s o  agreed w i t h  those  

of 1-hydroxy-4-.nethylpiperazine s t r u c t u r e s .  

The r e d u c t i o n  of V under t h e  sane  c o n d i t i o n  y i e l d e d  a p i l e  y e i . 1 0 ~  

s o i j d  which was p u r i f i e d  'by chromatography on a  s i l i c a  g e l  oo1.umn 

ind r e c r y s t a l l i z e 3  fro:n hexane t o  f u r n i s h  p a l e  ye l low prisins,  mp 

193 - 174'. Although m/e 957 ":!+, C1-,:1:.oN?! and m/e 237 /".+-15' 

appeared i n  t h e  mass spectrum of t h i s  p roduc t ,  n/e 268 'C??li-oX?O' 

and 751 '968-17' v e r e  riot observed.  These d a t a  sugges ted  t h a t  

t h e  hydroxyl  group w a s  no t  p resen t  i n  t h e  product  and t h a t  t h e  3 - O  

bond was :As0 c leaved by t h e  r educ t ion .  Thc g l c  (1 .5% 3,-30, 

1 . 5  m i  and t l c  ' s i l i c a  g e l !  p a t t e r n s  of  t h i s  product  and t h e  

r e d u c t i o n  product  de r ived  from 1-methyl-7,j-diphenylpyrazinium 

i o d i d e  were completely i d e n t i c a l .  

3oae X-hy&rcxypipera~ine ,  a  new type  of c o q o u n d s ,  were oonse- 

quen t ly  prepared through t h e  r educ t ion  of pyraziniuin s a l t  h!-oxides 

i n  a good y i e l d .  1 :nves t iga t ion  on s t e r e o c h e x i s t r y  of  t h e  p r o ~ h z t s  

a r e  i n  p rogress ,  and t h e  r e s u l t s  w i l l  be r e p o r t e d  l a t e r .  
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