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Abstract  - The s t ruc tures  of dihydropyrimidines synthesized from mno- o r  d i a l k y l -  

guanidine w i th  methyl ac ry la te  were assigned as I-alkyl-2-amino-(6b) o r  l - a l r y l - z -  

alkylamino-5,6-dihydropyrirnidin-4-one(6d) by comparing nmr, ir, and uv spectral  

data w i t h  those frm 6b and M synthesized by the other route. The A,, values o t  t h e  

dihydropyrimidines shoved s ign i f i cant  differences from those of the hydrochlorides 

whose s ign i f i can t  blue s h i f t s  are thought t o  be a good evidence and a too l  f o r  t h e  

conjugative system of  the two double bonds i n  2-aminodihydropyrimidines. 

The chemistry o f  dihydropyrirnidines which has been v i r t u a l l y  unknown due t o  the  i n s t a b i l i t y  o f  

these canpounds and the d i f f i c u l t y  f o r  pur i f i ca t ion ,  has been recent ly  we l l  studied and discuss- 

ed'. But the  avai lable l i t e r a t u r e  data on 2-arninodihydropyrimidines are qu i t e  Speculated. 2- 

Amino-4.4,6-trimethyl-3.4-dihydropyrimidine has been demonstrated t o  show a s e l e c t i v i t y  f o r  t h e  

sodium channel i n  the muscle membrane2 qua l i t a t i ve l y  s im i l a r  t o  t ha t  possessed by te t rodotox in3 

and s a x i t o x i d  which are h igh ly  potent non-protein nurotoxin. Uihydropyrimidines have been a l so  

known t o  be important intermediate i n  the catabolism and anabolism of   pyrimidine^."^ However 

the  s t ruc ture  of dihydropyrimidines i s  s t i l l  uncertain due t o  t h e i r  i n s t a b i l i t y  and impurity. 

Earler, Traube and 5chwarz8 reported tha t  dihydropyrimidines obtained by the cyc l i za t i on  of 

guanidine wi th  mesi ty l  oxide i s  the s t ruc ture  1. 

Later. Uendelin and ~ a r l e r ~ . ~ O  have revealed tha t  the react ion o f  guanidine and mesi ty l  oxide 

afforded a mixture of dihydropyrimidines, 2, 3 o r  4, and i t s  dimer. Recently, theylo reported 



t h e  p o s s i b l e  s t r u c t u r e  of t h e  d i h y d r o p y r i m i d i n e  synthesized by t h e  r e a c t i o n  of N-a lky lpuan id ine  

w i t h  n e s i t y l  ox ide  may be 7. 

P rev ious ly ,  He repor ted  f a c i l e  syn thes is  of 2-amlnodlnydropyrimidine d e r i v a t i v e s  by t h e  

r e a c t i o n s  of s u b s t i t u t e d  guanid ines w i t h  a. 8-unsaturated ketones1' and methy l  ac ry la te12  

respec t i ve ly .  There have been very few s p e c t r a l  data on 2-aminodihydropyriniaines. I n  t h i s  

paper, we propose p l a u s i b l e  s t r u c t u r e s  of 5 and 6 by comparing s p e c t r a l  da ta  o f  va r ious  good 

w d e l  compounds of 2-arninodihydropyrimidines. 

l-Methyl-2-methylamino-5,6-dihydropyrimidin-4-one was synthesized unequ ivoca l l y  through o t h e r  

s y n t h e t i c  route(Scheme 1) .  l-Methyl-2-thi0-5.6-dihydrouraci1(9)~~ was S-methylatea by methyl 

i o d i d e  t o  a f fo rd  w h i t e  p r e c i p i t a t e  (10)  which was e a s i l y  conver ted t o  2-amino-1-methyl-2,6- 

d ihydropyr i rn id in-4-one h y d r o i o d i d e ( l 1 a )  o r  l-methyl-2-methylamino-2,b-dihydropyrimidin-4-one 

h y d r o i o d i d e ( l 1 b )  by t h e  r e a c t i o n  o f  10 w i t h  aqueous amnonia o r  methylamine respec t i ve ly .  The 

compounds l l a  and l l b  were e a s i l y  f reed by t -bu tox ide  i n  isopropanol .  The f r e e d  product  of l l a  

o r  l l b  was compared w i t h  t h e  d ihydropy r im id inone  synthesized from N-methylguanidine o r  N,N'- 

d ime thy lguan id ine  w i t h  methyl ac ry la te .  T h e i r  s p e c t r a l  da ta  of 'H nmr, i r ,  uv, and mp were 

i d e n t i c a l :  namely p o s i t i o n  of methyl groups was proved t o  be c o r r e c t  by r u l i n g  ou t  a  p o s s i b i l i t y  

o f  3-methyl isomer. 

10 R=H, 1% 6 
Scheme I a c j , l l b  

I n  o rde r  t o  d iscuss t h e  p o s i t i o n  o f  double bond i n  d ihyd ropy r im id ines ,  we measured t h e  A,, va l -  

ues o f  2-aminodihydropyrimidines and 2-aminoaihydropyrimidine n y d r ~ c h l o r i d e s ~ ~ ( ~ a b l e  1). The 

-C5=C6- bond of 8a-8c cou ld  be r e a d i l y  confirmed1' by t h e  v i n y l  proton(64.26 i n  DMSO-d6) a t  C-2 

p o s i t i o n .  Since A,, and c value of ad which must have on ly  end0 double bond a r e  c l o s e  t o  those 

o f  8a-&, t h e  two double bonds o f  &-ad a r e  a l s o  thought  t o  have c o n j u g a t i v e  systems(-C2=N- 

C6=C5-). The Am, values of va r ious  d ihydropy r im id ines  a re  much d i f f e r e n t  from those of 
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hydrochlor ides espec ia l l y  t h e  N-alky lated dihydropyr imidines synthesized from N-subst i tuted 

guanidines(8b. 8c. and 6b-6d) show more s i g n i f i c a n t  b lue  s h i f t s  between f r e e  forms and 

hydrochlorides. 

Table 1. UV spectra of 2-aminodihydropyrimidines 

Run Dihydropyrirnidine SolverIt Amax.nm(~) A,,,,nm(c) o f  sa l t 14  

R1=R2=R3=Me. R4=H (8a) i -PNH 25U(2.29x1u3) 24u(2.75x1u3) 

MeOH 236(1.44x1U4) 2 1 ~ ( 7 . b 5 x 1 ~ ~ 1  

EtUH 2 1 3 ~  2 0 8 ~  

a. The canpound i s  not  s t ab l e  enough t o  measure the  A and c value of HCl sa l t .  
b. 0.01N NaOH i n  EtOH C. 0 . 0 1 ~  H C ~  i n  E ~ W  
d. pH 3 b u f f e r  e. O.OlN NaUH i n  H2U 

i n  the  case o f  12(Run 9)  and 13(Run 10) which cannot have conjugat ive system, the  Amax values o f  

12 and 13 are very c lose not only t o  those of the  hydrochlor ides but also t o  those of the  

hydrochlor ides of  6b-6d. This i s  a good evidence f o r  no c lean conjugat ive System of -C2-N- 

-C6=C5- i n  the  hydrochlorides. The protonat ion t o  the  guanidine m i e t y  has been known t o  be 

delocalized, because the  s a l t  of guanidine possesses very s tab le  conjugat ive system as shown 

below. When the  guanidine m i e t y  i s  protonated, the  conjugat ion between two double bonds i n  

d ihydropyr imidines i s  much weakened by the  more s t ab le  resonance of  yuanidine moiety and the  

value of conjugat ive system i n  d ihydropyr imidine should be blue-shi f ted.  



I n  case of no conjugative systems i n  12 and 13, Ama, values of dihydropyrimidines are ac tua l ly  

almost the same t o  those from the hydrochlorides (Run 9 and l o ) ,  because the protonations of 

guanidine moieties allnost give no e lec t ron ic  ef fects on the carbonyl groups i n  12 and 13. The 

Amax (269nm) and ~ ( 3 . 4 1 ~ 1 0 ~ )  values o f  8d are close t o  those o f  L(a, 8b, and Llc. The double 

bond o f  the irnine i n  7 can not be formed because o f  N,N-disubstituted amine by two methyl 

groups. Since the two double bands o f  7 are not i n  conjuyative system, uv spectrum of  7 should 

be d i f f e r e n t  from 8a-8d. Thus, the  s t ruc ture  7 can be ru led out. Now we concluded that  the 

dihydropyrimidines have con~uya t i ve  endo double bond i n  p r o t i c  solvent(n0t 7, but 6 and M), and 

they show s ign i f i can t  blue sh i f t (about  20-30nm) i n  ha, i n  case of convert ing t o  hydrochlo- 

rides. Furthermore, the i r  absorption bands provided an excel lent  t o o l l b  f o r  the  d i f fe renc ia-  

t i o n  o f  the two isomers i n  the  N-substituted dihydropyrirnidines, and the lower frequencies 

(167~cm-b )  i n  the conjugative systeml8a-8c and 6a-6d)17 show another evidence for  -C2=N-C,,=C,- 

System instead o f  7. Thus i t  i s  best explained that  2-aminodihydropyrimidines have the conjuya- 

t i v e  endo double bond(6 and 8)  i n  p r o t i c  solvents by the s ign i f i can t  blue s h i f t s  i n  case o f  the 

hydroch lo~ ides.  
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