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ABSTRACT 

De ns i t y  mat r ix t he o ry has b e en u s e d to d e ve l o p  

a c o m pu te r  program fo r t h e  s o lut io n  o f  a fo u r- nuc l e ar 

s p i n  s y s t e m . A de s c ript ion o f  t he t h e ory us e d  t o  

d e ve l o p  t h i s  program is give n in Chapter Thr e e . 

This t he o ry has b e e n  u s e d  t o  st udy a r a n ge o f  

p ��ub s t it u t e d  nit r o s o b e n ze ne s .  The a c t ivat ion 

p aram e t e �s h ave b e e n  de t e rmine d and fo r 

N , N-di m e thyl-p-n i t ro s o anil ine , a c o m p ari son has b e e n  

m ad e  wit h p re vi o u s  s t ud i e s  whi c h  h a ve u s e d  m o re 

a p proxim a t e  me t h o ds . 

The s o lvent d e p e n d e n c y  o f  the b arr i e r  t o  

ro t at io n  has be e n  i nve s t igat e d  i n  t he 

N , N-d ia l ky l -p-n it ro s o an i l ine s an d n o  s igni fican t  

s o l ve n t d e pe nde n c e  fo und . 

i i i  

In t h e  early s t age s o f  t his t he sis , at t em pt s  we re 

m ad e  t o  f ind a t e t rahedral c ob a l t (II)  co m p l e x  

i n vo l v i n g  l i gand e xchan g e ,  but no s uch c o mp l e x  suit ab le 

fo r a d e t ail e d  NMR inve s t i ga t ion was fo und . The 

i nve s t i gat i o n ,  t ho ugh u ns u c c e s s fu l ,  has be e n  b r i e f l y  

re p o r t e d .  The s e  f i nd i ngs m a y  aid fu rth e r  wo rk i n  

t h i s  a re a . 
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