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Bicyclic bisureas (BBU) of the decane series are formed by the condensation of ureas 
with monoaldehydes in strongly acidic medium 
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This reaction gives good results only when acetaldehyde and the unsubstituted, mono- 
methyl- and dimethylureas are used [i, 2]. The higher aldehydes lead to the BBU in low 
yield [3]. Single examples are also known of obtaining BBU of the given series from products 
that could be intermediates in the condensation of urea and methylurea with acetaldehyde, 
and specifically 6-ureidohexahydro-2-pyrimidinones (I) [I, 4]. This method makes it possi- 
ble to obtain BBU that contain various substituents on C 7. The reaction is run by keeping 
a solution of the starting components at %20=C in the presence of HCI (i:I) for a long ti~e. 
An attempt to extend this reaction to aromatic aldehydes proved unsuccessful; the BBU are 
obtained with difficulty and in low yields. 

We developed an efficient method for obtaining BBU of the decane series from !,4-di- 
methyl-6-(3'-methylureido)hexahydro-2-pyrimidinone (la) by replacing the homogeneous acid 
catalyst by the ion-exchange resin KU-2 in the acid form. 
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B = M e  (Ia); R l = n - P r  (IIa), (Ilia); R I = P h C H = C H  (I~) ,  ( I I~) ;  B l = P h  ( I I~ ,  
(IIlc); R X = ~ r f i  ( l id ,  (IIl~; RI=~O2NCsH~ (H~,(lllc); HI= 2-HOC6H4 (IIg) ,  
( I I ~ ) ;  R z = ~HOC6H4 (II~, (IIIh); R 1 = ~MeOC~H, (IIi) ,  ( l i b ) ;  R 1 = ~O~NC~H, (IIk), 

(IIIk); B 1 = ~BrC~H4 (II/),  (IIIZ); R 1 = &HO~-MeOCeHa (IIm),(IIIm); 
R 1 =  3,4=(MEO)2 CsHa (I~) ,  (H~); whenB = ~ P r  (Ib), R l =  Ph (IIc), (III~.  

The  d e v e l o p e d  m e t h o d  m a k e s  i t  p o s s i b l e  t o  s h o r t e n  t h e  r e a c t i o n  t i m e  f r o m  s e v e r a l  d a y s  t o  o n e  
h o u r  a n d  g r e a t l y e x p a n d s  t h e  gamut  o f  e m p l o y e d  a l d e h y d e s .  

I n  t h e  c a s e  o f  t h e  r e a c t i o n  o f  ( l a )  w i t h  b u t y r a l d e h y d e  ( I I a )  and  o f  4 - m e t h y l - l ( 3 ) -  
i s o p r o p y l - 6 - ( 3 ' - i s o p r o p y l u r e i d o ) h e x a h y d r o - 2 - p y r i m i d i n o n e  ( I b )  w i t h  b e n z a ! d e h y d e  ( I I c )  t h e  
BBU ( I I I a )  and  ( I I I f )  a r e  f o r m e d  o n l y  i n  t h e  p r e s e n c e  o f  HCi .  The  r e s u l t s  o f  t h e  s t u d i e s  
a r e  g i v e n  i n  T a b l e s  1 a n d  2.  

*Deceased. 
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EXPERIMENTAL 

The IR spectra were obtained on a UR-10 instrument (as KBr pellets). The chromato- 
graphing was done in a thin bound layer on Silufol UV-254 plates in a n-BuOH:MeOH:H20 
(3:1:1) mixture, with development by iodine vapors. 1,4-Dimethyl-6-(3'-methylureido)hexa- 
hydro-2-pyrimidinone (la) has the constants given in [i], while 4-methyl-l(3)-isopropyl-6- 
(3'-isopropylureido)hexahydro-2-pyrimidinone (Ib) was obtained the same way as (la). Yield 
62%, mp 202-204 ~ (from 70% alcohol), Rf 70.74. Found: C 56.70; H 9.59%. C12H2~N402. 
Calculated: C 56.22; H 9.44%. Infrared spectrum (v, cm-1): 1667 (C=O), 2980 (CH), 3238, 
3324 (NH). 

General Procedures for Obtaining 2,4,8,10-Tetraazabicyclo[4.4.0]-3,9-decanediones. 
a) In the Presence of HCI (Ilia-f). To a solution of either (la) or (Ib) in EtOH were 
added a catalytic amount of HCI (i:i) and the aldehyde. The reaction mixture was left standing 
at ~20 ~ for several days. The (Ilia-f) precipitate was filtered and washed with acetone 
(see Table i). 

b) In the Presence of Cationite KU-2 (lllb-e~ g-n). ~o a solution of (la) in an or- 
ganic solvent were added cationite KU-2 in the H+" form (30% of the weight of the reactants) 
and the aldehyde (II). The reaction mixture was heated at 70-85 ~ . The product was isolated 
by three procedures. 

A) The obtained precipitate plus catalyst was filtered, dissolved in a hot solvent, 
the catalyst was separated and the precipitate of (III), obtained on cooling the filtrate, 
was filtered. 

B) The hot reaction mixture was filtered from the catalyst, cooled, and the obtained 
(III) precipitate was separated. 

C) The hot reaction mixture was filtered from the catalyst and the filtrate was evapo- 
rated in vacuo. The viscous residue was treated with a solvent and the obtained (III) pre- 
cipitate was separated (see Table 2). 

CONCLUSIONS 

A method was developed for obtaining 2,4,8,10-tetraazabicyclo[4.4.0]-3,9-decanediones, 
which contain aromatic, alkaryl, and heteroaromatic substituents in the 7 position, by the 
condensation of 6-ureidohexahydro-2-pyrimidinones with the appropriate aldehydes in the 
presence of cationite KU-2 in the acid form. 
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