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S U M M A R Y

I n  t h i s  t h e s i s  r e a c t i o n s  o f  t i t a n i u m  c o m o l e x e s  w i t h  s u b s t i -

tu ted acety lenes are descr ibed.  They were per formed to get  more

ins igh t  i n to  t he  mechan i sm o f  t he  o l i gomer i za t i on  reac t i ons  o f

ace ty lenes  i n  t he  p resence  o f  ea r l y  t r ans i t i on  me ta l s .

I n  Chap te r  1  a  sho r t  l i t e ra tu re  su rvey  i s  g i ven  o f  r eac t i ons

o f  t i t an ium comp lexes  w i th  ace ty lenes  and  o f  r e l evan t  t r ime r i za -

t i on  reac t i ons .

Reac t i ons  o f  (C rHrT iC l .THF) ,  w i t h  seve ra l  ace ty lenes  RCrR '

( R  =  R '  =  P h ;  R  =  R '  =  T o  ( p - t o l y l ) ;  n  =  P h ,  R '  =  M e )  a r e  d e s c r i b e d

in  Chap te r  2 .  They  a f f o rd  b inuc lea r  comp lexes  (CUHTT iRC2R ' )2 ,  con -

ta in ing  two  ace ty lene  un i t s .  The  spec t ra  o f  t hese  compounds  a re  i n

keep ing  w i th  t he  p re l  im ina r  resu l t s  o f  a  s t ruc tu re  de te rm ina t i on

pe r fo rmed  by  Van  de r  | r l a l  and  i nd i ca te  t ha t  one  o f  t he  t i t an ium a t -

oms  i s  pa r t  o f  a  t i t anacyc lopen tad iene  r i ng  and  the  o the r  i s  n -

bonded  to  t h i s  r i ng .  To  each  t i t an ium a tom a  p lana r  cyc looc ta te t ra -

ene  r i ng  i s  oc tahap to  coo rd ina ted .  The  NMR spec t ra  o f  t hese  com-

p l e x e s  c a n  b e  e x p l a i n e d  b y  a  f l u x i o n a l  b e h a v i o u r  i n  s o l u t i o n .  T h e s e

b inuc ' l ea r  comp lexes  a re  conve r ted  i n to  t he  much  more  s tab le  sand -

wi  ch compl  exes CUHTTi  C 4RZR'  Z on heat i  ng.

I f  t he  t he rmo lys i s  o f  t he  b inuc lea r  comp lexes  i s  pe r fo rmed  i n

the  p resence  o f  excess  o f  f r ee  ace ty lene  hexasubs t i t u ted  benzenes

a re  f o rmed  i n  add . i t i on  t o  sandw ich  comp lexes .  Th i s  i s  desc r i bed  i n

Chapter  3.  React ions were per formed of  (CrHrTiPhCZPh)Z wi th the

a c e t y l e n e s  R C 2 R '  ( R  =  R '  =  P h ;  R  =  R '  =  T o ;  R  =  P h ,  R '  =  T o ;  R  =

Ph ,  R '  =  l v ' l e ) .  F rom the  resu l t s  a  mechan i sm fo r  t he  o l i gomer i za t i on

reac t . i ons  was  de r i ved .  I t  imp l i es  t ha t  du r i ng  t he  the rmo lys i s  two

ac t j ve  f r agmen ts  "CgHgT iPhCZPh"  a re  f o rmed .  These  can  coo rd ina te

a n  a c e t y i e n e  g i v i n g  " C g H g T i  ( P h C Z P h )  ( R C Z R ' )  " ,  w h i c h  c a n  b e  c o n v e r t e d
jn to  a  sandw ich  comp lex  CgHgT iC4Ph2RR ' .  I f  t he  l a t t e r  p rocess  does

n o t  h a p p e n ,  a  t h i r d  a c e t y l e n e . i s  c o o r d i n a t e d  t o  t h e  t i t a n i u m  a t o m .

The  th ree  ace ty lene  un i t s  comb ine  and  l eave  the  me ta l  i n  a  conce r ted

t l



process .  The  rema in ing ' ,CUHrT i "  f r agmen t  decomposes .
In  chap te r  4  reac t i ons  o f  t i t an ium ch lo r i des  w i th  ace ty lenes

RC2R (R  =  Ph ;  R  =  Me)  i n  t he  p resence  o f  i - p rMgC l  a re  d i scussed .
One  o f  t he  reac t i on  p roduc ts  i s  COphOT iMg2C l6 .6THF,  an  o rganome-
ta l l  i c  comp lex  con ta in ing  two  d i f f e ren t  me ta l s  and  a  t e t rapheny l -
cyc lobu tad iene  r i ng .  Th i s  comp lex  i s  i nac t i ve  i n  t he  f o rma t i on  o f
hexapheny lbenzene .  To  exp la in  t he  f o rma t i on  o f  t he  t r ime r . i za t i on
p roduc ts  a  mechan i sm s im i l a r  t o  t ha t  desc r i bed  i n  Chap te r  3  i s
p roposed .  I n  bo th  cases  the  ac t i ve  spec ies  con ta in  d i va len t  t i t a -
n i u m .

In  Chap te r  5  de ta i l s  o f  t he  expe r imen ta l  wo rk  re la ted  to  t he
fo rego ing  Chap te rs  a re  g i ven .


