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Abs t rac t  - 3.4-Cihydro-2-amino p y r i m ~ d i n e  d e r i v a t i v e s  B, &, 

4c, 9, jg and 4f con ta in ing  guanid ine moiety  were success fu l l y  - 

synthesized by c y c l i r a t i a n  o f  f r e e  N-rnonosubstitued guanidines 

w i t h  a,@-unsaturated ketones i n  t e r t i a r y  butanol  a t  25 '~.  

These products a re  t h e  f i r s t  examples t o  be i s o l a t e d  as pure 

compounds which a r e  uns tab le  i n  p r o t i c  so lvents such as water, 

methanol and ethanol .  However they are s t a b l e  i n  s o l i d  s t a t e s  

o r  i n  a p r o t ~ c  so lven ts  such as dirnethyl s u l f o x i d e ,  dirnethyl 

formamide, p y r i d ~ n e  and ch loroform.  

Wi th t h e  aim o f  o b t a i n i n g  2-aminohydropyrimidine d e r i v a t i v e s  con ta in ing  guanid ine moiety ,  c y c l i -  

z a t i o n  of guanidines w i t h  a,@-unsaturated ketones were examined. Both po ten t  neuro tox in  of 

te t rodo tox in ' '  and s a x l t o n i n 2 '  con ta in ing  guanid ine moiety  have been known t a  be b i o l o g i c a l l y  

a c t i v e .  Simple r i n g  compounds con ta in ing  guanid ine moiety3' have been a l s o  demonstrated t o  be 

b i o l o g i c a l l y  a c t i v e  l i k e  t h a t  o f  t e t r o d o t o x i n .  E a r l i e r ,  i r a u b e  and %hwarz4) repor ted  t h a t  1 
was obta ined by c y c l i z a t i o n  o f  guanid ine w i t h  m e s i t y l  ox ide  under r e f l u x i n g  i n  t e r t i a r y  butanol 

La te r ,  Wendelin and ~ a r l e r ~ '  have revea led  t h a t  the r e a c t i o n  o f  guanidine and m e s i t y l  ox ide 

af fords a m i x t u r e  of 2, 3 or  4 and i t s  dimer i n s t e a d  o f  1. They c a r r i e d  o u t  t h e  reac t ions  a t  

r e f l u x  temperature i n  t e r t i a r y  butanol .  It i s  l i k e l y  t h a t  a ma jo r  f a c t o r  respons ib le  f o r  such 



format ion o f  a m ix tu re  o f  isomers and dirners i s  due t o  a thermal i somer i za t ion  and d imer i za t ion  

of the unstable products .  Th is  should be e s p e c i a l l y  c r i t i c a l  a t  the e leva ted  temperature u t i -  

l i z e d  i n  bo th  r e a c t i o n  procedure and p u r i f i c a t i o n  by r e c r y s t a l l i z a t i o n  w i t h  p r o t i c  so lven ts .  

Accord ingly  we c a r r i e d  o u t  the c y c l i z a t i a n  a t  room temperature and have found t h a t  t h e  reac t ions  

0 
o f  guanidines w i t h  m e s i t y l  ox ide,  dypnone or  benzalacetophenone a t  ca. 25 C a f f o r d e d  h i g h l y  pure 

products o f  3.4-dihydro-2-amino py r im id ine  d e r i v a t i v e s  ( g - & ) 6 )  i n  good y i e l d s .  

y i e l d  (%) 

R =R =R =CH3, R4=H, CH3, CH2CH3 1 2  3 43: R =R =R =CH3, R =H - 1 2  3 4 80 

R1=R2=Ph, R=CH3 4b: R1=R2=Ph, R3=CH3, R4=CH3 81 

R =R =Ph, R =H 1 2  3 
4c: R =R =R =R =CH - 1 2 3 4  3 80 

4d: R1=R2=R3=CH3. R4=CH2CH3 - 84 

4e: R =R =Ph, R =H, R4=H - 1 2  3 
72 

4 f :  g acetate s a l t  - 

A t y p i c a l  procedure i s  as fo l l ows .  Guanidine th iocyanate (5.99, 0.05M) was suspended i n  t e r t -  

BuOH-tert-BuOK (K: 1.959, 0.05M. tert-BuOH:80rnl) under anhydrous n i t rogen .  A f te r  the m i x t u r e  ' 

was r e f l u x e d  f o r  l h  w i t h  good s t i r r i n g ,  p r e c i p i t a t e  o f  KSCN (ca.  4.39) was removed by f i l t r a t i o n .  

M e s i t y l  ox ide (4.99, 0.05M) was s low ly  added t o  t h e  f r e e  guanid ine s o l u t i o n .  The m i x t u r e  was 

kep t  a t  ca. 2 5 ' ~  f o r  ca. 3h w i t h  s t i r r i n g  under anhydrous n i t r o g e n .  Removal of tert-Bu0H a t  

2 5 ' ~  under vacuum gave a r e d  c o l o r  s o l i d  (6.809). The res idue  was tw ice  washed w i t h  a c e t o n i t r i l e  

(10ml) t o  remove impure s i d e  products and so lven t ,  and then d r i e d  t o  g i v e  a pa le  y e l l o w  needle 

c r y s t a l  (5.529, 80%),  whose nrnr, uv, ir spectra and elemental ana lys i s  meet 5. Elemental 

analyses o f  5-f meet t h e i r  corresponding formulas 

4a: mp 1 6 1 - 6 3 ~ ~ ,  'H nrnr (DMSOd6) 6 1.01 (6H, s, CMe2), 1.51 (3H, s, =Clle), 4.26 ( lH ,  s, =CH) - 
3 

5.55 (3H, s, NH). uv i:!b13 nm ( E ) ,  250 (3.04 x 10 ) ,  ir cm-' 3420, 3300, 3090. 2975, 2950, 

2920, 1700, 1520, 1450, 1380, 1370, 1330, 1240, 1160, 1150 and 970. 
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4b: mp 184-85'~, 'H nrnr (OMSOd6) 6 1.47 (3H. s ,  CFle), 2.35 (3H. s, NMe), 5.27 (2H, s, NH2) - 
3 7.0-7.73 (lOH, m, 2Ph). uv nrn ( E ) ,  222 (2.52 x l o 4 ) ,  268 (6.16 x 10 ) .  

h a x  

4c: mp 19z0c ( d r c ) ,  'H nmr (OMSOd6) 6 1.03 (6H, s, Clle2), 1.57 (3H, s, =CHe), 2.57 (3H, s, NMe), - 
3 4.23 ( l H ,  =CH), 5.27 (2H, s, NH2). uv iSo-prOH nm ( E ) ,  266 (3.12 x 10 ) .  

h i l x  

4d: rnp 142-45'~. 'H nmr (DMSOd6) 6 1.03 (6H. s, m e 2 ) ,  1.53 (3H, s, CMe), 0.98 (3H, t, Me, J= - 
3 7 Hz), 3.02 (2H, q, N-CH2, J=7 Hz), 4.18 ( lH ,  s, =CH), uvCHC13 ntn ( E ) ,  254 (3.18 x 10 ). 

Amax 

4e: mp 103-05O~, 'H nrnr (DMSOd6) 6 5.26 ( l H ,  d, =CH), 5.13 ( lH ,  d, CH), 7.13-7.76 (IOH, m, ZPh), - 
U v t e r t - B ~ O H  nrn ( E ) .  217 (2.45 x l o 4 ) ,  270 (6.05 x l o 3 ) .  

Amax 

4f: mp 172-74'~ (p r i sm) ,  'H nmr (W4SOd6) 6 1.10 (6H, s, Cue2), 1.57 (3H, s, C02Me), 1.66 ( 3 ,  s, - 

=CMe), 4.45 ( l H ,  s, =CHI, 8.95 (4H. s, tlH). 

The double bond of 4 can be r e a d i l y  confirmed by t h e  v i n y l  p ro ton  (6 4.26 i n  011SOd6, = c H ) ~ )  a t  

C-5 p o s i t i o n  and the conjugated system o f  two double bonds observed by comparison o f  vv spectra 

of %-% w i t h  t h a t  o f  5. 

3 The Amax (269 nrn i n  ios-PrOH) and E (3.41 x 10 ) values of 9) are c lose t o  those o f  3, s a n d  

4d. The double bond o f  t h e  im ine  i n  5' can n o t  be formed because o f  N-d isubs t i tu ted  arnine by - 

two methyl groups. Since t h e  two double bonds o f  5' and 5" are n o t  i n  con juga t i ve  system, uv 

spectrum o f  5 '  and 5 "  s h o u l d  be d i f f e r e n t  from t h a t  o f  5 o r  g-s. A l l  t h e  compounds, %- 

4e and 5 have never been i s o l a t e d  as pure m a t e r i a l s .  For Instance,  4e has been pos tu la ted  t o  - 

be an in te rmed ia te  t o  l e a d  t h e  corresponding s t a b l e  compound of 2-amino-4,5-diphenyl py r im id ine  

6 by idendelin and H a r i d ) .  High r e a c t i o n  temperature (ca. 78 '~ )  i n  p r o t i c  s o l v e n t  of e thanol  - 

must be c r i t i c a l  f o r  t h e  format ion of 6.  I n  fac t ,  &, &, g,  and %were  observed t o  b~ unstable 

i n  p r o t i c  so lven ts  such as wate r  and methanol a t  room temperature lo) .  While, pure products ,  &- 
4 f  a re  s t a b l e  i n  s o l i d  s t a t e  o r  i n  a p r o t i c  so lvents such as d imethy l  su l fox ide ,  d imethy l  foramide, - 

p y r i d i n e  and chloroform. Thus, b e s t  way t o  o b t a i n  these compounds i s  t o  keep low r e a c t i o n  tem- 

pe ra tu re  ( l o w e r  than 25 '~)  and t o  avo id  us ing p r o t i c  so lven ts  f o r  c r y s t a l l i z a t i o n .  
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