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T R I P H E N Y L P H O S P H I N E  C O M P L E X E S  O F  R H O D I U M  

A N D  I R I D I U M  A S  N E W  H O M O G E N E O U S  C A T A L Y S T S  

F O R  T H E  S Y N T H E S I S  O F  M E T H Y L  N - P H E N Y L C A R B A M A T E  

B Y  C A R B O N Y L A T I O N  O F  N I T R O B E N Z  E N E  I N  M E T H A N O L  

L .  V. G o r b u n o v a  , I .  L .  K n y a z e v a  , UDC542.97:547 .546:546 .262 .3-31  
B .  K .  N e f e d o v ,  K h .  O .  K h o s h d u r d y e v ,  
a n d  V .  l .  M a n o v - Y u v e n s k i i  

Urethanes  a r e  fo rmed by the ca ta ly t ic  carbonyla t ion  of n i t robenzene  in alcohols : 

C~H~NO 2 + 3C0 + ROH ~ C~HsNHCOOR + 2C02 

The known homogeneous ca ta lys t s  of this reac t ion  a r e  

RhC13, [Rh (CO)~ C112, Rhe(COh6 , [CsHI~RhC1]2 

in whose p r e s e n c e  at  150-170 ~ and a CO p r e s s u r e  of 80-150 at  (technical a tmosphere )  were  synthesized the m e t h -  
yl ,  ethyl,  butyl ,  and phenyl N-pheny lca rbama te s  in 10-82% yields  [1, 2]. 

We es tab l i shed  that the t r iphenylphosphine complexes  of Rh and h" a r e  ac t ive  homogeneous ca ta lys t s  of 
this reac t ion  (Table 1). Ni t robenzene at 180 ~ and a CO p r e s s u r e  of 60 at undergoes  15-37% convers ion  to give 
an 8-29% yield of methyl  N-pheny lca rbama te  when based on the s t a r t ing  n i t robenzene .  The eff iciency of the 
complexes  as ca ta lys t s  changes in the o r d e r :  

RhH (CO) (PPha) ~ ~-~ RhC1 (CO) (PPh3)8 ~ IrH (CO) (PPh3)3 ~ IrH~iCO)(PPh~)3 ~-~ IrC1 (CO) (PPh3)~. 

In con t r a s t  to Rh, in the p r e s e n c e  of the I r  ca ta lys t s  a substant ia l  amount  of anil ine is formed along with 
the c a r b a m a t e .  A poss ib le  rou te  for  obtaining anil ine in carbonylat ion reac t ions  was d i scussed  by us in [3]. 

The yield of  the c a r b a m a t e  drops  to 1% when the CO p r e s s u r e  is dec reased  f rom 60 to 15 at .  

EXPERIMENTAL 

The Rh and lx complexes  w e r e  synthes ized  as  descr ibed  in [4-6]. 

~he exper imen t s  we re  run in a rota ted s tee l  autoclave  fitted with a g lass  inser t ,  into which were  charged 
2 ml  of  a 4.8% solution of PhNO 2 in MeOH, 0.1 g of  FeC13, and e i ther  the Rh o r  I r  complex.  ~hen the autoclave 
was purged with CO and heated for  20 rain at  180 ~ under  a CO p r e s s u r e  of 15-60 arm.  The reac t ion  products  
were  analyzed by GLC as  desc r ibed  in [7]. 
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TA]3LE I. Carbonylat ion of Nitrobenzene in P r e sence  of 
Rh and t r  Complexes  (180~ p r e s s u r e  60 at ,  reac t ion  t ime 
20 min) 

Complex 

IrC1 (CO) (PPh3) 2 
IrH2C1 (PPh3) 
IrH (CO) (PPh3) 3 
RhH (CO) (PPha) 
RhC1 (CO) (PPh~) 2 

Amount of 
catalyst, 
nag 

23 
3O 
30  
27 
28 

NitrobenqYield, in % of 
zene con I starting PhNO z 
version, | ea~ba---"--- ] I .---'-~ 

/mate l 

37 29 0 

Catalyst ef- 
ficiency, g 
of earba~ 

�9 mate/g of 
Rh(Ir) �9 rain 

t6,7 
i6,7 
202 
57,0 
58,0 

C O N C L U S I O N S  

The Ph3P complexes  of 1Kh and Ix a r e  ac t ive  homogeneous ca ta lys t s  for  the synthes is  of  methyl  N-pheny l -  
c a r b a m a t e  by the carbonyla t ion of PhNO 2 in MeOH. 
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REACTION OF PHENYL GLYCIDYL ETHER 

WITH TRIPHENYL ISOCYANURATE 

V .  V .  K o : r s h a k ,  L .  I .  K o m a r o v a ,  
S .  V. V i n o g r a d o v a ,  S .  N .  S a l a z k i n ,  
I .  A .  ] 3 u l g a k o v a  , E .  ~2. Z a b o r o v s k a y a  , 
a n d  V .  t ) . N i k o l a i c h i k  

UDC 542.91:547.787 

A study of the behavior  of the t r iglycidyl  e s t e r s  of i socyanur ic  acid (TGEIA) when heated by the IR s p e c -  
t roscopy  method d isc losed  that bes ides  po lymer iza t ion ,  the oxi rane  r ing  r e a c t s  with the i socyanura te  r ing (ICR). 
On the bas i s  of  the p rev ious ly  observed  facts  [1-4] that epoxide groups during their  opening can be " inse r ted"  
into m o l e c u l a r  chains a c r o s s  such he re to  bonds as  C O - O ,  C O - N R ,  S i - O A r ,  S i - N R A r ,  and a lso  the fac t  that 
the ICR contains the N R - C O - N R  f r agmen t ,  analogous to one of these  bonds,  it m a y  be assumed  that the reac t ion  
of the ICR with the epoxide group can a lso  go via the route of the inser t ion reac t ion  to give the urethane f r a g -  
ment .  The IR spec t r a l  data for  the products  of  heating the TGEIA, which d isc lose  a d e c r e a s e  in the band of the 
ICR and the appea rance  and growth of new bands,  in pa r t i cu la r  a band at  1745 cm -1, which is c h a r a c t e r i s t i c  for  
ure thane compounds ,  do not con t rad ic t  this assumpt ion .  

To a s c e r t a i n  the reac t ion  c o u r s e  and the s t ruc tu re  of  the formed compounds,  we studied the model  r e a c -  
tion of t r iphenyl  i socyanura te  (TPI) with phenyl glycidyl e ther  (PGE), taken in a 1 : 3  mole  ra t io  on the a s s u m p -  
tion that the three  r eac t i ve  s i tes  in the ICR have  the s a m e  reac t iv i ty  toward the PGE. The reac t ion  was run at  
230~ for 10 h. A compar i son  of the IR s p e c t r a  of the s ta r t ing  mix tu re  and a f t e r  heat ing indicates a nea r ly  corn-  
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