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Those 3,4-dihydro-4-imino-3-methylpyrimidines and r e l a t e d  

systems, which undergo rap id  Dimroth rearrangement i n  s o l u t i o n ,  

have mass spectra i nd i s t i ngu i shab le  from t h e i r  methylamino- 

isomers. S i m i l a r  imines, which do no t  rearrange e a s i l y ,  have 

t h e i r  own f ragmentat ion pa t te rns .  4-Methylamino, methoxy, 

methy l th io ,  and hydroxymethyl d e r i v a t i v e s  o f  py r im id i ne  and 

qu inazo l ine ,  as w e l l  as the  corresponding 6 - subs t i t u t ed  pur ines ,  

have a  common f ragmentat ion pathway, h i t h e r t o  unrecognized. 

A  r a p i d  D imro th- l i ke  rearrangement o f  3,4-dihydro-4-imino-3-mefhyl- 

pyr im id ine  ( l a )  i n t o  4-methylaminopyrimidine (2a) on e l e c t r o n  bombardment 

has been pos tu l a ted  recen t l y '  t o  account f o r  the  i d e n t i t y  i n  f ragmentat ion 
2 1 6  pa t t e rn  o f  bo th  pyr im id ines .  The comparable mass spectra o f  N - and fl - 

3 methyladenosine probably stem from the  same type  o f  i somer iza t ion .  

Th i s  theory i s  supported by the  data i n  Table 1: the 3,6-dimethylated 

imine ( l b ) ,  which rearranges e a s i l y  i n  aqueous had a  p a t t e r n  
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Table 1. Mass spectra o f  imines and isomer ic  methylamines 

Cpd. m/e ( %  abundance) [m* ( d e r i v a t i o n ) ]  

i d e n t i c a l  w i t h  t h a t  o f  i t s  methylamino-isomer (2b) ;  on the  o the r  hand, the  

2- and/or 5 -a l ky l a ted  imines ( l c - f ) ,  a l l  o f  which undergo very  slow rearrange 

-ment i n  s o ~ u t i o n , ~  e x h i b i t e d  f ragmentat ion pa t t e rns  q u i t e  d i f f e r e n t  from 

those o f  t h e i r  respec t ive  isomers (2c - f ) .  L ikewise the  pa t t e rns  f o r  the  

,- 4- iminoquinazol ines ( I g ,h ) ,  which rearrange very d i f f e red  from 

those f o r  the  4-methyiaminoquinazol ines (29,h). 

Thus the  imines ( I c - f ) ,  which do n o t  rearrange e a s i l y ,  fragment as i n  

Scheme 1. In con t ras t ,  the  imines ( la,b) undergo i n i t i a l  rearrangement t o  

(6) ,  as on the  top  l i n e  o f  Scheme 1, and then fragment as do the  cor res-  

ponding 4-methy laminopyr imid ines4 (Scheme 2) .  The l a t t e r  p a t t e r n  i s  seen 

as a general mechanism f o r  the  f ragmentat ion o f  4-NHMe, 4-SMe, 4-OMe, and 

even 4-CH OH d e r i v a t i v e s  of py r im id i ne  and qu inazo l ine  as w e l l  as s i m i l a r  
2 

6 - subs t i t u t ed  pur ines.  Indeed, i t  exp la ins ,  f o r  t he  f i r s t  t ime i n  a s a t i s -  

f ac to r y  way, the  data6-' summarised i n  Table 2. Although t he  a-br idged 

imines (4, 0 5 )  do undergo rearrangement t o  6-bridged isomers (5, "'5) i n  

so lu t i on ,  bo th  systems have abnormal mass ~ p e c t r a l ' ~ f i t t i n g  n e i t h e r  o f  the  
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Metastable peak v i s i b l e .  %ef.6. b ~ e f . 7 .  Ref .8. 'Ref .9. 

Table 2. Examples o f  the  f ragmentat ion o f  4-methylaminopyrimidines 

and r e l a t e d  compounds according t o  Scheme 2 

cpd M+ - ( cH~=x )  -(RCN) -(HCN) cpd M+ - ( cY~=x )  -(RCN) -(HCN) 

( 4 )  ( 5 )  

above pa t t e rns :  each undergoes complete degradat ion o f  the  polymethyiene 

br idge  by several  rou tes  p r i o r  t o  any f ragmentat ion o f  the  py r im id i ne  r i n g .  

(2a) 109 *+ 80 :\+ 53 + - 
(2c) 123 *+ 94 + 53 + - 
(29) 159 + I 3 0  I+ 103 + 76 

(3a)' 110 + 80 + 53 + 26 

(3b)' 138 + 108 + 67 + 40 

lmines were obta ined as f r e e  bases f o r  mass spec t ra l  measurement by 

b r i e f l y  shaking t h e i r  hydr iodides w i t h  c o l d  fi-sodium hydroxide and 

chloroform, fo l lowed by evaporat ion o f  the  lower l aye r .  'H N.m.r. spectra 

i nd i ca ted  t h a t  no rearrangement had taken p lace.  Mass spectra were k i n d l y  

measured by D r  J.K. MacLeod on an MS9 instrument .  
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( 3 ~ ) ~  160 + 130 + 103 + 76 

(3d)' 149"' 120*+ 93 + 66 

(3e)d 166 -+ 120 + 93 + 66 

(3 f )d  180 -+ 134 + 93 + 66 

(3g)d I 69  + 121 + 94 + 67,68 


