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(§)  Process  for  the  preparation  of  sulphurized  overbased  salicylates. 

Process  for  the  preparation  of  sulphurized  overbased 
metal  aliphatic  hydrocarbon-substituted  salicylates,  where- 
in  an  aliphatic  hydrocarbon-substituted  salicylic  acid  is 
transformed  into  an  over  based  metal  salicylate  having  a 
basicity  index  of  at  least  1.5  by  means  of  a  basic  metal  com- 
pound  and  carbon  dioxide  and  then  the  overbased  metal  sa- 
licylate  is  sulphurized  by  heating  with  elemental  sulphur. 



This  i n v e n t i o n   r e l a t e s   to  a  p rocess   for  the  p r e p a r a t i o n   o f  

s u l p h u r i z e d   overbased   metal   a l i p h a t i c   h y d r o c a r b o n - s u b s t i t u t e d  

s a l i c y l a t e s ,   to  p r o d u c t s   thus  p r epa red   and  to  o i l   c o m p o s i t i o n s  

c o n t a i n i n g   them.  

From  B r i t i s h   p a t e n t   s p e c i f i c a t i o n   1 ,287,812  such  p r o d u c t s  

and  o i l   c o m p o s i t i o n s   c o n t a i n i n g   them  as  d e t e r g e n t s   and  w e a r  

i n h i b i t o r s   are  a l r e a d y   known.  It  d i s c l o s e s   the  r e a c t i o n   of  a n  

a l i p h a t i c   h y d r o c a r b o n - s u b s t i t u t e d   s a l i c y l i c   ac id ,   or  a  m e t a l  

s a l t   t h e r e o f ,   with  e l e m e n t a l   s u l p h u r ,   an  a l k a l i n e   e a r t h   b a s e ,  

e .g.   a  h y d r o x i d e ,   and  a  s o l v e n t ,   such  as  e t h y l e n e   g l y c o l ,   at  a t  

l e a s t   150  °C,  and  o p t i o n a l l y   i u r t h e r   r e a c t i o n   with  c a r b o n  

d i o x i d e .   A  s i m i l a r   p roces s   is  d i s c l o s e d   in  B r i t i s h   p a t e n t  

s p e c i f i c a t i o n  1 , 1 9 4 , 5 0 3 .  

However,  i t   has  been  found  tha t   t h i s   known  p roces s   shows 

the  d i s a d v a n t a g e   of  a  s u b s t a n t i a l   degree  of  d e c a r b o x y l a t i o n  

dur ing  the  r e a c t i o n  w i t h   s u l p h u r .  

It  has  now  been  found  tha t   a  much  lower  degree  o f  

d e c a r b o x y l a t i o n   can  be  o b t a i n e d   by  r e a c t i o n   of  the  same  type  o f  

a l i p h a t i c   h y d r o c a r b o n - s u b s t i t u t e d   s a l i c y l i c   ac id ,   or  the  m e t a l  

s a l t   t h e r e o f ,   with  su lphur   a f t e r   o v e r b a s i n g   with  carbon  d i o x i d e ,  

w i thou t   loss   of  the  e x c e l l e n t   d e t e r g e n t   and  a n t i - w e a r   p r o -  

p e r t i e s .  

This  i n v e n t i o n   t h e r e f o r e   r e l a t e s   to  a  p rocess   for  the  p r e -  

p a r a t i o n   of  s u l p h u r i z e d   overbased   metal   a l i p h a t i c   h y d r o c a r b o n -  

s u b s t i t u t e d   s a l i c y l a t e s ,   c h a r a c t e r i z e d   in  tha t   an  a l i p h a t i c  

h y d r o c a r b o n - s u b s t i t u t e d   s a l i c y l i c   acid  is  t r an s fo rmed   in to   an  

overbased   metal   s a l i c y l a t e   having  a  b a s i c i t y   index  of  at  l e a s t  

1.5  by  means  of  a  bas i c   metal   compound  and  with  carbon  d i o x i d e ,  

and  s u b s e q u e n t l y   the  overbased   metal   s a l i c y l a t e   is  s u l p h u r i z e d  

by  h e a t i n g   with  e l e m e n t a l   s u l p h u r .  



The  i n v e n t i o n   f u r t h e r m o r e   r e l a t e s   to  the  p roduc t s   t h u s  

p repa red   and  to  o i l   compos i t i ons   c o n t a i n i n g   them.  

S u i t a b l e   meta ls   are  e .g.   a l k a l i   m e t a l s ,   such  as  Li,  Cs,  Na 

and  K,  a l k a l i n e   ea r th   me ta l s ,   such  as  Ca,  Ba,  Sr  and  Mg,  and 

p o l y v a l e n t   me t a l s ,   such  as  Zn  and  Cr .  

A l k a l i n e   e a r t h   meta ls   such  as  ca lc ium,   barium  and  magnesium 

are  p r e f e r r e d .  

S u i t a b l e   a l i p h a t i c   h y d r o c a r b o n - s u b s t i t u t e d   s a l i c y l i c   a c i d s  

are  d e s c r i b e d   in  the  above-ment ioned   B r i t i s h   p a t e n t   s p e c i f i c a -  

t i o n s .   P r e f e r r e d   are  C 8 - 3 0 - a l k y l   s a l i c y l i c   a c i d s .  

The  o v e r b a s i n g   step  can  be  c a r r i e d   out  by  r e a c t i n g   t h e  

hydrocarbon   s u b s t i t u t e d   s a l i c y l i c   acid  in  a  s o l v e n t ,   such  as  a 

hydroca rbon   s o l v e n t ,   p r e f e r a b l y   an  a romat ic   hydroca rbon   s o l v e n t ,  

such  as  xy lene ,   with  a  ba s i c   metal   compound,  p r e f e r a b l y   a 

hyd rox ide ,   and  carbon  d i o x i d e ,   as  d e s c r i b e d   in  e .g .   B r i t i s h  

p a t e n t   s p e c i f i c a t i o n   786167.  

To  the  r e s u l t i n g   r e a c t i o n   mix tu re   a  l i g h t   m ine ra l   o i l   may 
be  added  and  then  the  hydroca rbon   s o l v e n t ,   and  any  water   formed 

may  be  removed  by  d i s t i l l a t i o n .  

The  b a s i c i t y   index  (BI)  of  the  overbased   s a l i c y l a t e ,  

de f ined   as  the  e q u i v a l e n t   r a t i o   of  m e t a l : s a l i c y l i c   ac id ,   is  a t  

l e a s t   1.5,  p r e f e r a b l y   at  l e a s t   3 .   It  has  been  found  tha t   t h i s  

is  of  impor tance   in  order   to  avoid  any  s u b s t a n t i a l   amount  o f  

d e c a r b o x y l a t i o n   in  the  s u l p h u r i z a t i o n   s t e p .  

The  s u l p h u r i z a t i o n   step  can  be  c a r r i e d   out  by  c o n t a c t i n g  

the  r e s u l t i n g   o i l   s o l u t i o n   o f  t h e   overbased   s a l t   with  e l e m e n t a l  

s u l p h u r ,   p r e f e r a b l y   in  the  p resence   of  a  s o l v e n t ,   at  a  t e m p e r -  

a tu re   in  the  range  of  100-250  °C,  p r e f e r a b l y   150-225  °C,  whereby  

the  f i n a l   t e m p e r a t u r e   should  be  at  l e a s t   175  °C  and  p r e f e r a b l y  

at  l e a s t   195  °C. 

The  r e s u l t i n g   o i l   s o l u t i o n   of  the  s u l p h u r i z e d   product   may 
be  f i l t e r e d ,   if  d e s i r e d ,   and  then  be  added  to  an  o i l ,   such  as  a 

l u b r i c a t i n g   o i l   or  a  fue l   o i l ,   i n c l u d i n g   g a s o l i n e .  

The  above-ment ioned   so lven t   of  the  s u l p h u r i z a t i o n   step  p r e -  
f e r a b l y   is  an  a l k y l e n e   or  p o l y a l k y l e n e   g lyco l   or  a  lower  a l k y l  



monoether   t h e r e o f ,   as  d i s c l o s e d   in  the  above -men t ioned   B r i t i s h  

p a t e n t   s p e c i f i c a t i o n s   1 ,287,812  and  1 , 1 9 4 , 5 0 3 .  

A  promotor   such  as  a  c a r b o x y l i c   acid  or  a  metal   s a l t  

t h e r e o f ,   as  d e s c r i b e d   in  B r i t i s h   p a t e n t   s p e c i f i c a t i o n   1 , 1 9 4 , 5 0 3 ,  

may  also  be  p r e s e n t   in  the  s u l p h u r i z a t i o n   s t e p .  

The  molar  r a t i o   of  S : s u b s t i t u t e d   s a l i c y l i c   acid  is  e . g .  

0.25  to  3,  p r e f e r a b l y   0,5  to  2.  

Before  or  a f t e r   s u l p h u r i z a t i o n   the  p roduc t   may  be  r e a c t e d  

with  a  boron  compound,  such  as  bo r i c   ac id ,   as  d e s c r i b e d   in  t h e  

copending  B r i t i s h   p a t e n t   a p p l i c a t i o n   8330441.  

The  r e a c t i o n   p r o d u c t s   of  t h i s   i n v e n t i o n   i n c l u d i n g   m i x t u r e s  

t h e r e o f   can  be  i n c o r p o r a t e d   in  o i l   c o m p o s i t i o n s ,   in  p a r t i c u l a r  

l u b r i c a t i n g   o i l   c o m p o s i t i o n s   or  c o n c e n t r a t e s   or  f u e l s ,   e . g . ,  

au tomot ive   c r a n k c a s e   o i l s ,   in  c o n c e n t r a t i o n s   w i t h i n   the  range  o f  

0.001  to  65,  in  p a r t i c u l a r   0.1  to  15  %w  based  on  the  weight   o f  

the  t o t a l   c o m p o s i t i o n s .  

The  l u b r i c a t i n g   o i l s   to  which  the  a d d i t i v e s   of  t h e  

i n v e n t i o n   can  be  added  i n c l u d e   not  only  mine ra l   l u b r i c a t i n g  

o i l s ,   but  s y n t h e t i c   o i l s   a l so .   S y n t h e t i c   hydroca rbon   l u b r i c a t i n g  

o i l s   may  also  be  employed,  as  wel l   as  n o n - h y d r o c a r b o n   s y n t h e t i c  

o i l s   i n c l u d i n g   d i b a s i c   acid  e s t e r s   such  as  d i - 2 - e t h y l   h e x y l  

s e b a c a t e ,   c a r b o n a t e   e s t e r s ,   phospha te   e s t e r s ,   h a l o g e n a t e d  

h y d r o c a r b o n s ,   p o l y s i l i c o n e s ,   p o l y g l y c o l s ,   g l yco l   e s t e r s   such  a s  

C13  oxo  acid  d i e s t e r s   of  t e t r a e t h y l e n e   g l y c o l ,   e tc .   Mix tures   o f  

these   o i l s ,   in  p a r t i c u l a r   of  mine ra l   l u b r i c a t i n g   o i l s ,   i n c l u d i n g  

h y d r o g e n a t e d   o i l s ,   and  s y n t h e t i c   l u b r i c a t i n g   o i l s ,   can  a lso   b e  

u s e d .  

When  used  in  g a s o l i n e   or  fue l   o i l ,   e . .g. ,   d i e s e l   f u e l ,   e t c . ,  

then  u s u a l l y   0.001  to  0.5  %w,  based  on  the  weight   of  the  t o t a l  

compos i t i on   of  the  r e a c t i o n   p roduc t   w i l l   be  used.  Usua l ly   c o n -  

c e n t r a t e s   compr i s ing   e .g.   15  to  65  Xw  of  said  r e a c t i o n   p r o d u c t  

in  a  hydroca rbon   d i l u e n t   and  85  to  35  %w  mine ra l   l u b r i c a t i n g  

o i l ,   are  p r epa red   for  ease  of  h a n d l i n g .  



In  the  above  compos i t i ons   o ther   a d d i t i v e s   may  also  be  p r e -  

sen t ,   i n c l u d i n g   dyes,  pour  poin t   d e p r e s s a n t s ,   a n t i - w e a r ,   e . g . ,  

t r i c r e s y l   phospha te ,   zinc  d i t h i o p h o s p h a t e s ,   a n t i o x i d a n t s   such  as  

p h e n y l - a l p h a - n a p h t h y l - a m i n e ,   b i s - p h e n o l s   such  as  4 , 4 ' - m e t h y l e n e  

bis  ( 3 , 6 - d i - t e r t - b u t y l p h e n o l ) ,   v i s c o s i t y   index  improve r s ,   such  

as  hyd rogena t ed   (co)polymers   of  c o n j u g a t e d   d ienes   and  o p t i o n a l l y  

s t y r e n e ,   e t h y l e n e - h i g h e r   o l e f i n   copolymers ,   p o l y m e t h y l a c r y l a t e s ,  

p o l y i s o b u t y l e n e ,   and  the  l i ke   as  well   as  a s h l e s s   d i s p e r s a n t s ,  

such  as  r e a c t i o n   p roduc t s   of  p o l y i s o b u t y l e n e ,   male ic   a n h y d r i d e  

and amines   and/or   p o l y o l s ,   or  o the r   m e t a l - c o n t a i n i n g   d e t e r g e n t s ,  

such  as  overbased   metal   s a l i c y l a t e s .  

Reac t ion   p roduc t s   of  amines,   formaldehyde   and  a l ky l   p h e n o l s  

(Mannich  bases)   can  also  be  p r e s e n t .  

The  i n v e n t i o n   is  f u r t h e r   i l l u s t r a t e d   by  the  f o l l o w i n g  

Examples .  

Example  1 

Overbased  ca lc ium  C 1 4 - 1 8  a l k y l   s a l i c y l a t e ,   having  a  BI  of  3 

(Product   A),  was  p repa red   from  C 1 4 - 1 8 - a l k y l   s a l i c y l i c   a c i d  b y  

means  of  ca lc ium  hydrox ide   and  carbon  d i o x i d e ,   and  was  taken  up 

in  a  mine ra l   l u b r i c a t i n g   o i l .  

A  r e a c t i o n   v e s s e l   (5  l i t r e )   was  charged  with  2500  g  (2530 

meq  acid)   of  a  c o n c e n t r a t e   of  67  %w  of  the  overbased   c a l c i u m  

C 1 4 - 1 8  a l k y l   s a l i c y l a t e   in  33  %w of  the  m ine ra l   l u b r i c a t i n g   o i l ,  

80  g  (2500  meq)  e l e m e n t a l   su lphur   and  20  g  e t h y l e n e   g l y c o l .  

Under  s t i r r i n g   t h i s   mix ture   was  hea ted   to  125  °C  and  kept  a t  

tha t   t e m p e r a t u r e   for  one  hour.   The  t e m p e r a t u r e   was  then  r a i s e d  

to  150  °C  and  kept  at  tha t   t e m p e r a t u r e   for  one  hour  at  a  

p r e s s u r e   of  about  550  mm  Hg.  Then  the  t e m p e r a t u r e   was  r a i s e d   t o  

195  °C  and  the  p r e s s u r e   lowered  to  50-60  mm  Hg,  these   c o n d i t i o n s  

were  m a i n t a i n e d   for  two  hours .   The  r e a c t i o n   product   was  t h e n  

allowed  to  cool  to  about  100  °C  be fo re   f i l t e r i n g   through  f i l t e r  

aid,   to  give  a  dark  v i s cous   p roduc t   ( y i e ld :   2500  g,  S:  1.6  %w 

(Product   B).  It   a p p e a r e d  t h a t   s u l p h u r i z a t i o n   at  a  l o w e r  

t e m p e r a t u r e   (175  °C)  r e s u l t e d   in  some  d i s s o l v e d   u n r e a c t e d  

su lphu r ,   which  is  i n c l i n e d   to  p r e c i p i t a t e   on  s t a n d i n g .  

It  f u r t h e r m o r e   appeared  tha t   during  the  s u l p h u r i z a t i o n   o n l y  



a  small   amount  of  d e c a r b o x y l a t i o n   occur red   (9%;  acid  number  o f  

s t a r t i n g   m a t e r i a l   1.06  and  of  p roduc t   0.96;  acid  number  in  meq 

a c i d / g ,   de te rmined   a f t e r   a c i d i f i c a t i o n   with  HC1,  e x t r a c t i o n   w i t h  

d i e t h y l   e t h e r ,   phase  s e p a r a t i o n   and  e v a p o r a t i o n   of  the  s o l v e n t )  

(same  method  in  the  f o l l o w i n g   E x a m p l e s ) .  

Example  2 

2500  g  of  a  c o n c e n t r a t e   of  50  %w  overbased   calc ium  C14-18 -  
a l k y l s a l i c y l a t e   (1625  meq)  p r epa red   from  the  a lky l   s a l i c y l i c  

a c i d s ,   ca lc ium  hydrox ide   and  carbon  d iox ide   and  having  a  B.I .   o f  

7 . 7 2 , i n   50  %w  mine ra l   l u b r i c a t i n g   o i l   was  s u l p h u r i s e d   with  5 1 . 3  

g  of  e l e m e n t a l   su lphur   (1603  meq)  and  13  g  of  e t h y l e n e   g l y c o l  

acco rd ing   to  the  p rocess   d e s c r i b e d   in  example  1.  Yield:   2453  g ,  

S:  1.2  %w. 

It  appeared   tha t   dur ing  s u l p h u r i s a t i o n   2%  d e c a r b o x y l a t i o n  

occur red   (acid   number  of  s t a r t i n g   m a t e r i a l   0.79  meq/g  and  o f  

p roduc t   0.77  m e q / g ) .  

Example  3 

250  g  of  a  c o n c e n t r a t e   of  62  %w  overbased   magnesium  C 1 4 - 1 8 -  
a l k y l s a l i c y l a t e   (213.5  meq)  having  a  B.I .   of  7.2  in  38  %w 

mine ra l   l u b r i c a t i n g   o i l   was  s u l p h u r i s e d   with  6.58  g  of  e l e m e n t a l  

su lphur   (205.6  meq)  and  1.7  g  of  e t h y l e n e   g lyco l   acco rd ing   t o  

the  p rocess   d e s c r i b e d   in  example  1.  Yield:   243.6  g,  S:  0.94  %w. 

It  appeared  tha t   dur ing  s u l p h u r i s a t i o n   3X  d e c a r b o x y l a t i o n  

occur red   (acid  number  of  s t a r t i n g   m a t e r i a l   1.02  meq/g  and  o f  

product   1.00  m e q / g ) .  

Compara t ive   Experiment   1 

To  97.6  g  (205  meq)  of  neat   C14-18  a lky l   s a l i c y l i c   a c i d s  

were  added  37.9  g  (1025  meq)  of  Ca(OH)2  and  69.5  g  of  a  m i n e r a l  

l u b r i c a t i n g   o i l ,   r e s u l t i n g   in  a  1.0  meq/g  mix tu re   of  a c i d s .  

133.2  g  of  t h i s   mixture   (133.2  meq),  4.26  g  of  S  (133.2  meq)  and  

1.0  g  of  e t h y l e n e   g lyco l   were  hea ted   under  s t i r r i n g   to  125  °C 

and  kept  at  tha t   t e m p e r a t u r e   for  one  hour.  The  t e m p e r a t u r e   was 

f u r t h e r   r a i s e d   to  150  °C  (1  hour,   p r e s s u r e :   550  mm  Hg)  and  195 

°C  (2  hours ,   50-60  mm  Hg).  The  r e a c t i o n   mixture   was  c o o l e d ,  

d i l u t e d   with  n -hexane ,   f i l t e r e d   through  f i l t e r  a i d   and  f i n a l l y  



evapora t ed   to  y i e ld   a  very  v i s c o u s ,   dark  m a t e r i a l .   Yield:   112 .3  

g,  S:  1.6  %. 

It  appeared  tha t   dur ing  the  s u l p h u r i s a t i o n   20%  d e c a r b o x y -  

l a t i o n   occur red   (acid  number  of  s t a r t i n g   m a t e r i a l   1.22  meq/g  and 

of  p roduct   0.95  m e q / g ) .  

Comparat ive  Experiment   2 

2500  g  of  a  c o n c e n t r a t e   of  58  %w  overbased   calc ium  C14-18 -  

a l k y l s a l i c y l a t e   (2300  meq)  having  a  B.I .   of  1.28  in  42  %w 

minera l   l u b r i c a t i n g   o i l   was  s u l p h u r i s e d   with  77  g  e l e m e n t a l  

su lphur   (2406  meq)  and  19  g  of  e t hy l ene   g lyco l   a cco rd ing   to  t h e  

proces  d e c r i b e d   in  example  1.  Yield:   2496  g,  S:  1.3  %w. 

It  appeared   t ha t   during  s u l p h u r i z a t i o n   28%  d e c a r b o x y l a t i o n  

occur red   (acid   number  of  s t a r t i n g   m a t e r i a l   0.92  meq/g  and  o f  

product   0.66  m e q / g ) .  

TESTS 

In  two  15W40  minera l   l u b r i c a t i n g   o i l s   (1  and  2),  c o n t a i n i n g  

commercial   d i s p e r s a n t ,   d e t e r g e n t   and  a n t i - o x i d a n t   a d d i t i v e s ,   t h e  

p roduc t s   A  and  B  (see  Example  1)  were  t e s t e d .  

Fo rmula t ion   I  con t a ined   Product   A  in  an  amount  of  0.14  %w 

as  Ca  in  l u b r i c a t i n g   o i l   1.  Fo rmula t ion   II  c o n t a i n e d   l u b r i c a t i n g  

oi l   1  and  0.14  %w  (as  Ca)  of  Product   B.  Fo rmu la t i ons   I I I   and  IV 

comprised  l u b r i c a t i n g   o i l   2  with  0.19  %w  as  Ca  of  Product   A  and 

B,  r e s p e c t i v e l y .  

Fo rmula t i ons   I  and  II  were  t e s t e d   in  the  CRC  L38  t e s t   (ASTM 

STP  509A,  pa r t   IV)  in  which  the  bea r i ng   weight   loss  i s  

de t e rmined .   The  r e s u l t s   are  r e p r e s e n t e d   in  Table  I :  

It  appears   tha t   use  of  the  s u l p h u r i z e d   product   r e s u l t s   in  a 

r e d u c t i o n   of  the  bea r ing   weight   l o s s .  



Formula t i ons   I I I   and  IV  were  t e s t e d   in  the  MS  Sequence  I I I D  

engine  t e s t   in  which  the  cam  and  l i f t e r   wear  and  c l e a n l i n e s s  

per formance   were  d e t e r m i n e d .  

The  r e s u l t s   are  shown  in  Table  I I :  

It  appears   tha t   use  of  the  s u l p h u r i z e d   p roduc t s   r e s u l t s   i n  

a  r e d u c t i o n   of  the  cam  and  l i f t e r   wear.  The  c l e a n l i n e s s   r a t i n g  

remained  about  the  same.  



1.  Process   for  the  p r e p a r a t i o n   of  s u l p h u r i z e d   overbased   m e t a l  

a l i p h a t i c   h y d r o c a r b o n - s u b s t i t u t e d   s a l i c y l a t e s ,   c h a r a c t e r i z e d   i n  

tha t   an  a l i p h a t i c   h y d r o c a r b o n - s u b s t i t u t e d   s a l i c y l i c   acid  i s  

t r ans fo rmed   into  an  overbased   metal   s a l i c y l a t e   having  a  b a s i c i t y  

index  of  at  l e a s t   1.5  by  means  of  a  bas i c   metal   compound  and 

carbon  d iox ide ,   and  s u b s e q u e n t l y   the  overbased   metal   s a l i c y l a t e  

is  s u l p h u r i z e d   by  h e a t i n g   with  e l e m e n t a l   s u l p h u r .  

2.  Process   accord ing   to  claim  1,  where in   the  metal   is  an  

a l k a l i n e   ea r th   m e t a l .  

3.  Process   accord ing   to  claim  1  or  2,  wherein  the  a l i p h a t i c  

h y d r o c a r b o n - s u b s t i t u t e d   s a l i c y l i c   acid  is  a  C 8 - 3 0 - a l k y l   s a l i -  

cy l i c   a c i d .  

4.  Process   accord ing   to  any one  of  claims  1-3,  wherein  t h e  

b a s i c i t y   index  of  the  overbased   s a l i c y l a t e   is  at  l e a s t   3.  

5.  Process   accord ing   to  any one  of  c laims  1-4,  wherein  t h e  

s u l p h u r i z a t i o n   is  c a r r i e d   out  at  at  l e a s t   175  °C. 

6.  Process   accord ing   to  any one  of  claims  1-5,  wherein   t h e  

molar  r a t i o   of  S : s u b s t i t u t e d   s a l i c y l i c   acid  is  0.25  to  3 .  

7.  Process   accord ing   to  any one  of  claims  1-6,  wherein   t h e  

product   be fo re   or  a f t e r   s u l p h u r i z a t i o n   is  r e a c t e d   with  a  b o r o n  

compound. 

8.  Product   whenever  p repared   accord ing   to  a  p rocess   as  c l a i m e d  

in  any one  of  claims  1 - 9 .  

9.  Oil  compos i t i on ,   in  p a r t i c u l a r   l u b r i c a t i n g   o i l   c o m p o s i t i o n  

or  c o n c e n t r a t e   or  f u e l ,   compr i s ing   an  o i l   and  0 .001-65  %w  of  a 

product   as  claimed  in  claim  8.  
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