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The use of l i t h i u m  amides as  p o l y m e r i s a t i o n  c a t a l y s t s ,  no t ab ly  fo r  

a c r y l o n i t r i l e  ( 1 , 2 ) ,  c y c l i c  u n s a t u r a t e d  ke tones  (3 ) ,  and o l e f i n s  ( 5 , 6 ) ,  

has been e x t e n s i v e l y  s t u d i e d ;  l i t h i u m  amides a r e  l e s s  a c t i v e  than nmny 

o t h e r  o r g a n o m e t a l l i c  systems (5) .  The r e a c t i o n s  of  b e n z o n i t r i l e  w i th  

(7) or  LiN(CH3)Si(CH3) 3 (8) have a l s o  been r e p o r t e d  and Group IV LiNHCH 3 

B me ta l  d e r i v a t i v e s  of  benzamidine  have been p repa red  us ing  t h e s e  r e a c t i o n s  

( 7 , 8 ) .  I n s e r t i o n  r e a c t i o n s  of  n i t r i l e s  have been s t u d i e d  l e s s  i n t e n s e l y  

than those  of  o t h e r  u n s a t u r a t e d  systems and have been reviewed r e c e n t l y  (9) .  

RESULTS AND DISCUSSION 

The reactions of benzonitrile with lithium dimethylamlde and lithium 

bis(trimethylsilyl)amlde are shown sche~u~.all~ below. In petrole~ ether 

no lithiated benzamidine was isolated; the bensonitrile trimerised to form 

2,4,6-triphenyl-s-trlazine (III). In contrast, in diethyl- ether 

benzonitrile reacted with either LIN(CH3) 2 or LiN[Si(CH3)3] 2 to give the 

1:1 insertion products (I, II). In refluxlng ether I reacted with two moles 

of ~-toluonltrile to give good ylelds of 2-phenyl-4,6-dltolyl-s-trlaslne (IV). 

The isolation of I and subsequent formation o£ IV demonstrate that the trimer- 

isation of aromatic nltriles in the presence of lithium amides is telomeric with 

a terminal cycllsation. The use of llthlated amidlnes as convenient intermedi- 

ates in the rational syntheses of s-triazlnes with mixed suhstltuents is also 
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(CH3) 3SiCl 
F LIN: C(C6H5)N(CH3) ; (CH3) 3SiN: C (C6Hs)N (CH3) 2 

/ ~ (CH3) 2 Ik H20 ~ ] \ 
~<~3c~4 ~ ~:c(c6%~N(c5~2 

/ ~ c~o 

C ;H5C~ ~CH3C6H4C-N 

LiN(CH3) 2 (petrolet~) ) (C~5(~) 3 (III) 

LiN [Si (CH 3) 3 ] 2 

LiN:C (C~5)N [Si (CH 3) 3 ] 2 

(II) 

((21"I 3) 3SiCl ) 
(CH3) 3SiN:C (C6H5) N [Si (CH 3) 3 ] 2 

(vz) 

suggested. 

Both I and II are very alr- and moisture-sensltive, nevertheless both have 

been characterised by infra-red spectrum and II also by mass spectrum and mOle- 

cular weight determination (see Table). Whereas LiN[SI(CH3)~2 and related com- 

pounds are dlmerlc having a (LIN) 2 rlng structure (i0), II is monomeric in ben- 

zene solutlon. The parent ion is absent from the mass spectrum but the ion cor- 

responding to [parent-Li] + is intense. These data suggest that II exists as an 

ion-palr in non-polar solvents. Further characterisatlon of I and II was 

achieved by the reaction of I with water to ~ive the parent benzamidlne (V~I) and 

the reactions of I and II with (CHs)3SiC1 to give the corresponding trlmethyl~ 

silyl-substltuted benzamldlnes (V, VI). 
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In contrast to the highly stable N,N,N'-trls(trimethylsilyl)benzamidine (VI), 

N,N-dlmethyl-N'-trimethylsilylbenzamidine (V) was unstable and decomposed within 

days on standing or on redistillation. Both V and Vl have been characterised 

(see Table) by partial elemental analysis, molecular weight determination, mass 

~pectrometry ~n.m.r. and infra-red spectroscopy. The ~n.m.r. spectrum 

of VI showed all three trimethylsilyl groups to be equivalent. This was 

expected as it has been shown (7,8) that (CH3)3M (M ffi Si, Ge, Sn) groups 

readily migrated in analogous compounds. 

We thank the U.S. Army (European Office) for their support. 
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