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The ques t ion  of the r e a c t i o n  of ke tenes  and i s o e y a n a t e s  with compounds ,  conta in ing a C = N  bond,  
evokes  g r e a t  i n t e r e s t  both f rom the synthet ic  ( synthes is  of 4 -  and 6 - m e m b e r e d  n i t r ogen -con t a in ing  h e t e r o -  
cyc les )  and theo re t i ca l  (mechan i sm of the r eac t ion ,  compe t ing  2 + 2 -  and 2 + 4-cyc loaddi t ion)  s tandpoints  
[1-51. 

In the p r e s e n t  c o m m u n i c a t i o n  a re  r e p o r t e d  some data on the r eac t i ons  of the benzoyl  (i) and t r i -  
ch lo roace ty l  (II) i s o c y a n a t e s  with some  Schiff b a s e s  (III), which p r o c e e d  with the f o r m a t i o n  of cyc l i c  1 : 1 
adducts  [der iva t ives  of 1 ,3 -d iaze t id inones  (IV) and oxad iaz ionones  (V)] and 2 : 1 adducts  [ h e x a h y d r o - S - t r i -  
az ined iones  (VI)] 
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The effect  of t e m p e r a t u r e ,  r e a c t i o n  t ime,  solvent ,  and r e a c t a n t  r a t i o s  on the d i r ec t i on  of addit ion was  
s tudied on[he  example  of the r e a c t i o n  of (I) and (II) with p -d ime thy l aminobenza l an i l i ne  (IIIb) (Table 1). 

The cyc l i c  1 : 2 adduc ts  (VI) were  i so la ted  when the r e a c t i o n s  w e r e  run  in 802. The obtained e x p e r i -  
men ta l  data  c o r r o b o r a t e  the t w o - s t e p  m e c h a n i s m  of the r e a c t i o n  [3-6]. The Schtff b a s e s  (IIIa, c,  d) r e -  
ac ted  with (I) and (II) in the same  m a n n e r  as  does p -d ime thy l aminobenza l an i l i ne ;  (IIIa) r e a c t s  with (It) in 
d imethyt  sulfoxide with the f o r m a t i o n  of the 1 : 2 adduct  (VI) (Tables  2 and 3). 

Sehiff b a s e s  (IIIe, f, g, j) p roved  to be v e r y  r eac t ive  toward  (I) and (II), s ince  h e r e  the p - subs t i t u e n t s  
in the a r o m a t i c  r i ngs  fac i l i ta te  a po l a r i z a t i on  of the C = N  bond, in this way i n c r e a s i n g  i ts  r eac t iv i ty ,  but  at  
the same  t ime a l so  d e c r e a s i n g  its nucleophi l ie i ty  somewha t  when c o m p a r e d  with (IIIa, b,  d), which af fec ts  
the d i r ec t i on  of addit ion.  (IIIe, f, g, j) add to (I) and (II) ma in ly  with the f o r m a t i o n  of (V) (see Tab le s  2 and 
3). The d i m e r s  of the Schiff  b a s e s  w e r e  i so la ted  as  b y - p r o d u c t s .  The r e a c t i o n  of (IIIg) and (IIIi) with (I) 
and (II), l eading  to the f o r m a t i o n  of the cyc l i c  adduc ts  (V), went  with m o r e  diff icul ty.  

All of the obtained p r o d u c t s  (see Tab le s  2 and 3) a re  c r y s t a l l i n e  compounds .  

In those c a s e s  where  (IV) and (V) w e r e  f o r m e d  at the s a m e  t ime they w e r e  s e p a r a t e d  by f rac t iona l  
r e c r y s t a l l i z a t i o n  f rom e the r ,  CC14, benzene ,  o r  THF.  Adduets  (IV) and (V) decompose  when s to red  in the 
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T A B L E  1 

Reaction 
time, h 

4 
6 
9 

48 
4 days 
21 days 

9 
6* 

Reaction 
temp., ~ 

20 
20 
20 
20 
20 
20 

5~ 

Solvent 

Ether 

CCI~ 

Ether 
CCI~ 

Ether 

(~v) 
R=C~H~ 

60 
86 
72 
62 
54 
i,2 

7O 
3O 

Yield,% 

(v) (iv) 
R=C~H~ R=CCI 

- -  52 
- -  62 
t4 83 
24 79 
36 76 

,~88 
"22 
"' 62 

(u 
R=CCla 

i;  
t4 

* Excess isocyunate. 

TABLE 2 

Starting compounds 

C6HaCONCO 
Et~NCBH4CH= NC,HaOCHa �9 
C6HsCONCO 
CeHaCH= NC6H40CHa 
CGHbCONCO 
(CHs)2NC6H~CH= NC6H5 
C6HsCONCO 
Et2NC~H4CH~ NCGH 5 
CsHsCONCO 
p-O2NC6H4CH= NCsH4OCHa 
C6HsCONCO 
p-O~NC6H4CH---- NCHaC6H5 
a) C~HsCONC0 

p-O~NC6H4CH= NCGH 5 
b) C~HsCONCO 
p-O2NC6H4CH= NC6H~ 

C6HaCONCO 
p-BrC6H4CH= NCeH 5 
a) C6tt.~CONCO 
p-O~NC6H~CH-- NC~HaN02 
b) C6HsCONC0 
p-O2NCeH~CH-- NCeH4NO~ 

C6HaCONCO * 
(CHa)2NC6H4CH= NCsH 5 
C6H~CONCO "~ 
Et~NC~H4CH= NC~H4OCHa 

*(VI) was obtained in 40% yield; 
"~ (VI) was obtained in 56% yield; 

{ 

0 $3 
i,4 
0,73 
i ,05 
t ,9 
3,00 
t ,5  

2,5 
0,74 
t , 5  

0,74 
i ,2 
0,15 

0,22 
i ,5  

2,3 

0 $4 
1,3 
0 $5 
t ,35 
0,55 
1,00 
3,8 
3,0O 
3,8 
3,00 

Conditions of expt. 
sol- 
vent, T, ~ time, h 

CCla 20 t ,5 
3O 

CCI~ 70--80 t0 
3O 

Ether 20 48 
5O 

cch 20 48 
3O 

CC14 2--3 3 
5O 

CC14 ~0--70 10 
3O 

CC14 20 72 

t0 
CCla 20 22 
4O 

CC1420 70--80 16 

CC14 70--80 24 
30 t 

CCI4 I 20 72 

3S;2n 20 1 we~ ~ 

DMSO 20 

mp 195-196~ 
mp 184-186~ 

Yield, % 

(IV)23,8 

(iv)3o 
(v)52,9 
(iv)62 
(v)24 
(iv)57 
(v)27 

(v)72,7 

(v)5o 

(v)8t 

(IV}32 
(V)49 

ff)8o 

(V)li ,4 

(V)75 

vC= O 1760, 1675 cm "1. 
uC=O 1760, 1674 cm "1, 

Mp, ~ 

t04--t06 

ti9--12t 
t28--130 
1i3--115 
t89--190 
t62--i63 
i07--i08 
127--129 

1t0,5--ti2 

52--54 
(decompn.) 

132--i34 
52--54 

(decompn.) 

119--120 
157--158 

t57--158 

a i r .  The s t r u c t u r e  of the adducts  was  c o n f i r m e d  by the data  of the IR s p e c t r a .  In  the IR s p e c t r a  of (IV) 
a r e  p r e s e n t  the a b s o r p t i o n  bands  of the s t r e t c h i n g  v i b r a t i o n s  of the C = O  group in  the r e g i ons  1677-1688 
and 1772-1797 cm -t .  In  the s p e c t r a  of (V) a re  p r e s e n t  the bands  of the s t r e t c h i n g  v i b r a t i o n s  of the C = N  
and C = O  bonds  in  the r e g i o n s  1614-1634 and 1672-1694 cm -1. The IR s p e c t r a  of (VI) have two a b s o r p t i o n  
b a n d s  of the C = O  group in the r eg ion  1675-1690 and 1760-1774 em -1. 

The o r d e r  in which i socyana t e s  (I) and (II) added to the Schiff b a s e s  was  e s t a b l i s h e d  by acid h y d r o l y s i s  
in ace tone .  H e r e  the c o r r e s p o n d i n g  a ldehydes  and subs t i t u t ed  u r e a s  w e r e  obta ined,  which were  a l so  s y n t h e -  
s i zed  by coun t e r  s y n t h e s i s .  The c o r r e s p o n d i n g  mixed  m e l t i n g  poin ts  we re  not d e p r e s s e d .  The e l e m e n t a l  
a n a l y s i s  of all  of the ob ta ined  p roduc t s  for  C, H, N (and C1) gave r e s u l t s  that  we re  in s a t i s f a c t o r y  a g r e e -  

m e n t  with the ca l cu la t ed  va lues .  
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T A B L E  4 

Starting adduct Formed urea Yieldurea, of% Mp, ~ 

(IVa) R-~CsH5 
(IVb) R=C6H~ 
([Vc) R=C~H~ 
(IVd) R-----C6Ha 
.(Ve) B-~C~H5 
,(Vc) R=CsH5 
,(re) n=ccl~ 
(Va) R~CC13 
(Vi) R=C6Hs 
(Vg) R=C~H5 
(Vd) R=C6Hz 

C~HsCONHCONHC6H4OCH 8 
C6H5CONHCONHC~H 5 

The same 
C~HaCO NHCONHC6H4OCH a 

The same 
C6HsCONHCONHC~H 5 
CCI~CONHCONHC6H 5 
CCIsCONHCONHC~HaOCH 8 
C~HsCONHCONHC~H4NO 2 
C6H~CONHCONHC6H 5 
C6H5CONHCONHC6HaOCH a 

8t ,4 
82 
9i ,6 
91,5 
76,9 
83,3 
85,5 
75 
94,4 
88,8 
79 ,t 

2i2--213 
203--2O4 
203--204 
2i2--213 
2i2--2i3 

2O3 
i62--i63 
135--i36 
248--249 

2O3 
212--213 

E X P E R I M E N T A L  M E T H O D  

The IR s p e c t r a  w e r e  t aken  as  Nujol  m u l l s  and tn CC14 so lu t i on  on a UR-10  i n s t r u m e n t  u s i n g  NaC1 and 
L i F  p r i s m s .  

The e x p e r i m e n t a l  cond i t i ons  a r e  g iven  in T a b l e s  2 and 3. The  (IV) and (V) a dduc t s  w e r e  h y d r o l y z e d  
by the fo l lowing  g e n e r a l  p r o c e d u r e :  0.4 g of (Vd) in 20 ml  of a c e tone  was  a c i d i f i e d  with one d r o p  of cone.  
HC1 and then h e a t e d  at  60 ~ fo r  3 h. The c r y s t a l s  of C6HsCONHCONHC~H4OCH 3 tha t  w e r e  ob ta ined  on coo l ing  
w e r e  f i l t e r e d  and r e p e a t e d l y  w a s h e d  with e t h e r ;  y i e l d  0.26 g (96.4%). 

The  c o u n t e r  s y n t h e s i s  of the c o r r e s p o n d i n g  u r e a s  was  run  by  the fo l lowing  g e n e r a l  p r o c e d u r e :  to 0.5 
0.5 g of p-CH3OC~H4NH 2 in 10 m l  of e t h e r  was  added  0.6 g of be nz oy l  i s o c y a n a t e .  The  r e a c t i o n  goes  i n -  
s t a n t l y .  The  p r e c i p i t a t e  w a s  f i l t e r e d  and w a s h e d  with e t h e r .  The y i e l d  of C6HsCONHCONHC6HtOCH 3 w a s  
1 g (96.5%). The  da ta  on the h y d r o l y s i s  of the o t h e r  a d d u c t s  a r e  g iven  in T a b l e  4. 

The a u t h o r s  e x p r e s s  t h e i r  g r a t i t u d e  to A. B. R e m i z o v  fo r  t ak ing  the Il l  s p e c t r a ,  and to N. I.  P l a k a t i n a  
fo r  runn ing  the a n a l y s e s .  

C O N C L U S I O N S  

1. E l e c t r o n - d o n o r  s u b s t i t u e n t s  in the p - p o s i t i o n s  of the a r o m a t i c  r i n g s  in Schiff  b a s e s  i n c r e a s e  the 
o v e r a l l  a d d i t i o n  r a t e  of the benzoy l  and t r i c h l o r o a c e t y l  i s o c y a n a t e s  to Schiff  b a s e s  and sh i f t  the r e a c t i o n  t o -  
w a r d  the f o r m a t i o n  of 4 - m e m b e r e d  r i n g s ,  w h e r e a s  e l e c t r o n - a e c e p t o r  s u b s t i t u e n t s  sh i f t  the r e a c t i o n  t o w a r d  
the f o r m a t i o n  of o x i d i a z i n o n e  d e r i v a t i v e s .  

2. High ly  p o l a r  s o l v e n t s  (d ime thy l  su l fox ide  and SO 2) p r o m o t e  the f o r m a t i o n  of h e x a h y d r o - S - t r i a z i n e -  
d ione  d e r i v a t i v e s .  

1o 

2. 
3. 
4. 
5. 
6. 
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