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AbStract - 2 ,5 -Dihydropyr imld ines  s t a b i l i z e d  by e l e c t r o n - d o n a t i n g  g roups  a t  p o s i t i o n  4 and 6 

were prepared q u a n t i t a t i v e l y  by LiAlH4 r e d u c t i o n  o f  t h e  c o r r e s p o n d i n g  p y r i m i d i n e s .  

Except f o r  an i s o l a t e d  r e p o r t  by k h t a  e t  a ~ . , ~  2 ,5 -d ihydropyr imid ine  compounds a r e  unlmown. 

lhis cia% o f  m a t e r i a l s  i s  o f  i n t e r e s t  because  it r e p r e s e n t s  t h e  remnining member o f  t h e  f i v e  

i somer ic  d i h y d r a p y r l m i d l n e s ,  f o r  which t h e r e  is s t i l l  no g e n e r a l  ~ y n t h e s i s . ~  These oornpounds 

are  a l s o  o f  c o n s i d e r a b l e  t h e o r e t i c a l  i n t e r e s t  a s  t h e y  e n a b l e  t h e  s t u d y  o f  how n i t r o g e n  

p o ~ i t i o n i n g  e f f e c t s  t h e  chemica l  and p h y s i c a l  p r o p e r t i e s  o f  t h e  s i x  membered r i n g  ( e n d  t o  

compare t h e s e  wi th  t h e  known c y c l o h e x ~ d i e n e s  and d i h y d r o p y r i d i n e s ,  as we l l  a s  w i t h  o t h e r  

d i h y d r o d i a z i n e s  and - t r i a z i n e s ) .  R e  2.5-dibydropyrimidines  a l s n  r e p r e s e n t  nove l  s t a r t i n g  

m a t e r i a l s  f o r  new f a m i l i e s  o f  h e t e r o c y c l e s  and f o r  n a t u r a l  p r o d u c t s .  

f i g u r e  I 

F o r m a l l y ,  d i h y d r o p y r i m i d i n e s  e x i s t  i n  t h e  f i v e  i s o m e r i c  s t r u c t u r e s  g i v e n  i n  F i g .  I. However, 

most o f  t h e  r e p o r t e d  d i h y d r o p y r i m i d i n e s  have  e i t h e r  t h e  1.2-(1) or t h e  t a u t a m e r i c  1 , 4 4 2 )  and 

1 ,6 - (3 )  geometry.' Based on our e x p e r i e n c e  and d a t a  a v a i l a b l e  i n  t h e  l i t e r a t u r e  on 

d i h y d r o e z i n e s .  we can d i v i d e  t h e  d i h y d r o p y r i m i d i n e s  i n t o  tra g r o u p s ,  w i t h i n  e a c h  o f  whic t  

i n t e r c o n v e r s i o n  between i somers  i s  p o s s i b l e  under  the rmal  c o n d i t i o n s ,  namely t h e  l ,Q-(?) ,  

1.6-(1) and 4.5-(5) compounds, and t h e  1,2-(L) and 2 , 5 4 4 )  i somers .  It is m r t h w h i l e  t o  n o t e  

t h a t  w h i l e  t h e r m e l  i n t e r c o n v e r s i o n  between t h e  tw, groups  i s  n o t  observed, photochemiosl  

r ea r rangement  o f  1.4- (or 1,6-1 d i h y d r o p y r i m i d i n e s  t o  1.2-isomers h a s  been r e ~ r t e d . ~  
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It i 3  k n o w  t h a t ,  i n  c o n t r a s t  t o  a c y c l i c  compounds, t h e  c y c l i c  enamine is u s u a l l y  more s t a b l e  

t h a n  t h e  cor responding  imine.  I n  o r d e r  t o  s t a b i l i z e  t h e  c y c l i c  enamines,  one s u b s t i t u t e s  

e lec t ron-wi thdrawing  groups  i n  t h e  8 - p o s i t i o n ,  whereas ,  t o  s t a b i l i z e  c y c l i e  imines ,  e l e c t r o n -  

d o n a t i n g  s u b s t i t u e n t s  i n  t h e  a - p o s i t i o n  are  requ i red3 .  

We have p r e v i o u s l y  r e p o r t e d  on t h e  imine-enamine t a u t o m e r i m  between 1.2- and 

2.5-dihydropyrimidines . '  S i n c e  s u b s t i t u t i o n  o f  e lec t ron-dona t ing  g roups  a t  p o J i t i o n 3  4  and 6  

should tend to s t a b i l i z e  t h e  2,5-dihydro s t r u c t u r e ,  we chose t o  e r m i n e  LiA1H4 reduc t ion  o f  

4 .6 -d l - subs t i tu ted  pyr imid ines  a s  a r o u t e  f o r  a t t a i n i n g  t h e  cor responding  d ihydropyr imid ines .  

Herein we r e p o r t  on a h i g h l y  e f f i c i e n t  LiAlH,, r e d u c t i o n  o f  s e v e r a l  pyr imid ines  b e a r i n g  

S t a b i l i z i n g  groups a t  p o s i t i o n s  4  and 6  t o  y i e l d  d ihydropyr imid ines .  

Scheme I 

I n  a t y p i c a l  exper iment ,  a s o l u t i o n  o f  t h e  s t a r t i n g  pyr imid ine  10 m o l  i n  15 m l  d r y  

t e t r a h y d r o f u r a n  (THF) was s l o w l y  added to a preheated suspension o f  15 m a 1  LIAIH,, i n  60  a1 

F .  Ihe mixture  was r e f l u x e d  f a r  2  h ,  u n t i l  t h e  complete  d i s a p p e a r a n c e  of pyr imid ine .  Ihe 

p r o g r e s s  o f  t h e  r e a c t i o n  was monitored b y  TLC on s i l i c a  g e l  p l a t e s  ( K i e s e l g e l  60 F 254, Merck. 

mobi le  phase e t h y l  a c e t a t e ) .  Ihe s o l v e n t  was evepora ted  t o  d r y n e s s ,  100 m 1  o f  e t h e r  was added 

and excess of LiAlH4 was des t royed  b y  t h e  usua l  procedure ( subsequen t  a d d i t i o n  o f  1  m l  H20. 

1  m l  15% NaOH and 3 ml H ~ O ) . ~  F i l t r a t i o n ,  d r y i n g  over MgS04 and evapora t ion  o f  t h e  e t h e r  

a f fo rded  t h e  c rude  2,5-dihydropyrimidine in  near q u a n t i t a t i v e  y i e l d ,  which was f u r t h e r  p u r i f i e d  

b y  c o l m n  chromatography ( S i c 2 ,  e t h y l  a c e t a t e ) .  Y i e l d s ,  m e l t i n g  p o i n t s  and some s p e c t r a l  d a t a  

a re  g i v e n  i n  Table 1. The s t r u c t u r e s  o f  t h e  prepared compounds were unambiguously determined 

by 'H-NMR. Each new compound e x h i b i t e d  t r i p l e t s  i n  t h e  6 2.6-3.0 ppm (CH2 a t  p o s i t i o n  51  end 

6 5.1-5.4 ppm (CH2 a t  p o s i t i o n  2) r e g i o n s  with a sp in -sp in  c o u p l i n g  c o n s t a n t  o f  5 .5 Hz. It 

Should b e  noted t h a t  t h e  r e s u l t s  are i n  agreement  with t h o s e  we p r e v i o u s l y  o b t a i n e d  for 

4,6-diphenyl-2,5-dihydropy~imidine.~ IR d a t a  are  a l s o  i n f o r m a t i v e ,  s i n c e  4,6-dialkoxy-2.5- 

d ihydropyr imid ines  show t h e  c h a r a c t e r i s t i c  a b ~ o r p t i o n  peaks f o r  a lkoxy  groups  i n  t h e  

f i n g e r p r i n t  r e g i o n  (1 1180 em-'1. Moreover t u o  c h a r a c t e r i s t i c  bends  appear  a t  1600-1800 em-'. 

which can b e  a t t r i b u t e d  t o  t h e  RO-C=N- s t r e t c h i n g  mode o f  t h e  c y c l i c  imino e t h e r s .  me use o f  

t h e  l ess  e l e c t r o n - r i c h  -SCZH5 group i n  p o s i t i o n s  4- and 6- i n s t e a d  o f  -OR s u b s t i t u e n t s  

produced 2 dihydropyr imid ine  whose a b s o r p t i o n  bands  i n  t h e  1600-1800 em-' r e g i o n  were s h i f t e d  

t o  lower wave nunbers .  me might  propose t h a t  e l e c t r o n  d o n a t i n g  s u b s t i t u e n t a  on t h e  

2.5-dihydropyrimidine r i n g  r a u l d  s h i f t  t h e  CrN a b s o r p t i o n  t o  h igher  wave nronbers. Undoubtedly, 

t h i s  c h a r a c t e r i s t i c  IR a b s o r p t i o n  is an e x c e l l e n t  t o o l  f o r  d i f f e r e n t i a t i o n  between t h e  f i v e  
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p o s s i b l e  i s o m e r i c  ~ t r u c t u r e s . ~  U V  s p e c t r a  o f  4,6-dialkoxy-2,5-dihydropyrimidines show a s i n g l e  

a b s o r p t i o n  maximun a t  c e .  202 nm. P a r t i c u l a r l y  i n t e r e s t i n g  in forms t ion  was o b t a i n e d  from mess 

s p e c t r o s c o p y ,  where i n  almost  a l l  cases  a s t r o n g  (F-1)+ peak was o b t a i n e d ,  presumably 

i n d i c a t i n g  s b s t r a c t i o n  of  H from p o s i t i o n  5  fo l lowed  by fo rmat ion  o f  a s t a b l e  homoaromatic 

system c o n t a i n i n g  6 n e l e c t r o n s .  

T a b l e  1. S e l e c t e d  d a t a  on 4 , 6 - d i s u b s t i t u t e d  2.5-dihydropyrimidlnes 

Compounds Yields* M.P. UV(EtCH) IR(KBr)** 

a .  RzOCH3 lOO(92) 72-73 202(2040) 1723, 1676 

b. R;OC2H5 lCO(95) 49-50 202(2160) 1727. 1676 

c. R=OC3H7 lOO(87) o i l  203(1930) 1719. 1677 

d.  R=OCqH9 lOO(85) o i l  203(2990) 1719, 1674 

e .  R=SC2H5 lOO(79) 39-40 - 1662, 1627 

** 
*I" b r a c k e t s  are  i s o l a t e d  y i e l d s  o f  a n a l y t i c a l  samples:  Measured with a Nieo le t  PX-1 F o u r i e r  

*** 
t r a n s f o r m  spec t romete r :  k a s u r e d  an Varian-FT80 F o u r i e r  t r ans form s p e c t r o m e t e r .  

me r e d u c t i o n ,  o n e  can suppose. p r o c e e d s  v i a  n u c l e a p h i l i c  a t t a c k  o f  LiAIHI( a t  t h e  unoccupied 

NzC(2) double  bond o f  t h e  s t a r t i n g  pyr imid ine ,  fo rming ,  a f t e r  h y d r o l y s i s .  t h e  cor responding  

1.2-dihydropyrimidine,  fol lowed by f a s t  enamine-imine tautomerism to t h e  t h e r m c d y n a m i c ~ l l y  more 

s t a b l e  2,5-dihydropyrimidine (see Scheme I ) .  me same mechanism probab ly  o p e r a t e s  i n  t h e  

r e a c t i o n  performed b y  Nehta e t  e l . '  However, one c s n n o t  e x c l u d e  t h e  formation o f  Li+ complex 

(8)  which can be  formed by Li t r a n s f e r .  Ve p r e f e r  Scheme I, 

however ,  because [1.31 proton s h i f t  between t h e  1  (or 3 )  snd 5  p o s i t i o n s ,  c h a r a c t e r i s t i c  o f  

irnine-enamine t a u t o m e r i m ,  is e n e r g e t i c a l l y  f a v o u r a b l e  es  compared t o  ~ i +  t r a n s f e r .  C e r t a i n l y .  

t h e  d e t a i l e d  mechanism o f  t h e  p rocess  d e s c r i b e d  needs f u r t h e r  i n v e s t i g e t i o n .  



2,5-DihydroPYrimidines with e l e c t r o n - d o n a t i n g  s u b s t i t u e t l t s  e x i s t  a s  s t a b l e  s o l i d  or l i q u i d  

compounds, which may b e  J t o r e d  f o r  long  p e r i o d s  wi thou t  d e t e r i o r a t i o n .  I n  t h i s  c o n n e c t i o n ,  it 

is u o r t h u h i l e  t o  n o t e  t h e  work o f  l"eyer18 who r e a c t e d  d i e t h y l  malond i imide te  with a l d e h y d e s  t o  

o b t a i n  4 - o x ~ 6 - ~ l k o x y t e t r a h y d r o p y r i m i d i n e s ,  and i n  which t h e y  proposed a 

RcHO + H pH OEt -Hz0  -lEtot&1 - Z H  *Etocq 

dihydropyr imid ine  i n t e r m e d i a t e  which t h e y  cou ld  n o t  i s o l s t e .  Cur r e s u l t s  i n d i c a t e  t h a t  t h i s  

p u t a t i v e  i n t e r m e d i a t e  should b e  s t a b l e  and i f  formed should b e  i s o l e b l e  under t h e  a p p r o p r i a t e  

c o n d i t i o n s .  
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