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Abs t rac t :  The p r e v i o u s l y  unreported 6,7-dimethylpurine 

was ob ta ined i n  low y i e l d  by me thy la t i on  o f  t he  anion o f  

6-methyl purine. 

Me thy la t i on  of 6-methylpur ine w i t h  d imethyl  s u l f a t e  i n  methanol ic  

KOH was repo r ted  t o  y i e l d  3,6- and 6,9-dimethylpurines ( 1 ) .  When t h a t  

procedure was f o l l owed  f o r  t he  syn thes is  o f  t he  l a t t e r  f o r  o t h e r  s t ud ies  

( 2 ) ,  a small  q u a n t i t y  of a t h i r d  p roduc t  was i s o l a t e d .  The mass spectrum 

of t he  p roduc t  showed a major peak a t  m/e 148 and two methyl and two C-H 

resonances were ev iden t  i n  t he  NMR spectrum. These data i n d i c a t e  t he  
p roduc t  must be a t h i r d  !-methyl d e r i v a t i v e  o f  6-methylpurine. Since 

n e i t h e r  of t he  two poss ib l e  a l t e r n a t i v e s ,  1,6- o r  6,7-dimethylpurine, 

has been repo r ted  (3 ) ,  we have charac te r ized  t he  p roduc t  and now r e p o r t  

t h a t  i t  i s  6,7-dimethyl purine. The produc t  can be assigned t h i s  s t r uc tu re ,  
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r a the r  than t h a t  of the  isomeric 1 ,6-der ivat ive ,  by the  resemblance of i t s  

UV absorption t o  t h a t  of 7-methylpurine, r a t h e r  than t o  t h a t  of l-methyl- 

purine (Table 1 )  and by the  closeness of i t s  pK of protonation,  2.68 5 0.06 

( 4 ) ,  t o  those of 6-methylpurine, 2.6 ( 5 ) ,  and 6,9-dimethylpurine 3.2 ( I ) ,  i n  

con t ra s t  t o  those of 3,6-dimethylpurine, 4 .8  ( I ) ,  and 1-ethylpurine,  5.08 (6)  

(Table 1 ) .  

Table 1 

Ul t r av io le t  Absorption Maxima of Neutral Species 

of 6-Methyl puri nes,  nm 

a Values from J.H. L i s t e r ,  Fused Pyrimidines, Par t  11 Purines 
(D.J. Brown, e d . ) ,  ch. XIII ,  Wiley In tersc ience ,  New York, 

1971, p. 439. 

Reference 1. 

Further confirmation was provided by examination of the  d i f ference  i n  

chemical s h i f t s  between the  2- and 8-protons of t h e  th ree  dimethylpurines. 

The 1- and 3-alkyl de r iva t ives  of purines a r e  reported t o  manifest l a r g e r  

A6 values than the  7- and 9-alkyl de r iva t ives  ( 7 ) .  In ( C D 3 ) 2 S 0 ,  6,7-dimethyl- 

purine showed a small A6 comparable t o  those of &-methyl- and 6,9-dimethyl- 

purine and considerable smal ler  than the  A 6  f o r  3,6-dimethylpurine (Table 2). 

Values f o r  adenine and 6-methylaminopurine der ivat ives  a r e  included i n  

Table 2 f o r  com~ar ison.  
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Table 2  

Difference i n  Chemical S h i f t  f o r  2- and 8-Protons 

as, cps 

a Spectra run i n  DMSO-$ with TMS as  in ternal  standard. 

Reference 7. 

Spectrum r u n  i n  C F 3 C O 2 H .  

Table 2 a l s o  shows the  C-methyl resonances fo r  the  th ree  dimethyl- 

purines and f o r  6-wthylpur ine .  I t  i s  evident t h a t  t h e  C-methyl resonance 

of 6 ,7-diwthyl  purine i s  sh i f t ed  approximately 10 cps downfiel d from those 

of the o ther  compounds. This i s  s l i g h t l y  l e s s  than the 20 cps downfield 
s h i f t  observed f o r  the  methyl resonances of l&dimethylnaphthalene, 

r e l a t i v e  t o  t h a t  of 1-methylnaphthalene ( a ) ,  but the  small downfield s h i f t  

indica tes  t h a t  t he re  i s  a measurable repulsive in t e rac t ion  between the  two 

methyl groups in 6,7-dimethylpurine. The mass spect ra l  fragmentation 
pat terns  of the th ree  isomeric dimethylpurines were q u i t e  s imi l a r ,  w i t h  

each compound showing small fragments a t  masses corresponding t o  l o s s  of a 

proton ( M - l ) ,  a methyl group (M-15), and a l a rge r  fragment a t  M - 2 8 ,  corre- 

sponding t o  los s  of - C H 2 - N .  



EXPERIMENTAL ( 9 )  

6,7-dimethyl purine. F o l l o w i n g  a1 k y l a t i o n  o f  6-methyl purine by t h e  

r e p o r t e d  procedure ( I ) ,  6 ,7-d imethy lpur ine (5%) was i s o l a t e d  b y  con t inued  

e l u t i o n  of t h e  a lumina column w i t h  CHC13 a f t e r  6 ,9 -d imethy lpur ine  (34%) and 

3 ,6 -d imethy lpur ine  (14%) had been removed. The sample was rechromatographed 

o v e r  n e u t r a l  a1 umina ( A c t i v i t y  Grade I I I ) ,  e l u t i n g  w i t h  CHC1 t o  remove 

c o l o r e d  i m p u r i t i e s  b e f o r e  a n a l y s i s ,  mp 228-230'. 

Anal. Calcd  f o r  C,H,N,: C, 56.74; H, 5.44; N, 37.81. 

Found: C, 56.76; H, 5.40; N, 37.87. 

NMR (DMSO-$) 6 2.90 (s ,  3, C-CH3), 4.13 (s, 3, N-CHs), 8.23 (s ,  1 )  

and 8.50 (s, 1 ) ;  hmax ( E ) :  pH 0, 209 (18,000), 259 nm (6,600); pH 7, 202 

(19,800), 264 (7,500); mass spectrum m/e 148 (M), 147 (M-H), 133 (M-CH3), 
120 (M-CH2N). 
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