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©  Benzo  (c)  pyran  derivatives,  process  for  their  preparation  and  their  use  in  perfumery. 

Compounds  having  the  formula: 

wherein  X  represents  a  hydrogen  atom,  an  alkyl  group  m  has 
a value of 0 or 1,  n  has  a  value  of  1 or  2  and  n  +  m  =  2  are 
prepared  by  cyclisation  ot 

They  possess  unique  floral  odours  and  are  useful  as 
ingredients  of  compounded  perfumery  compositions. 

Especially  valuable  are  thos  compounds  wherein  X  is 
hydrogen  and  n  and  m  have  a  value  of  one. 



This  i n v e n t i o n   is  concerned  with  c e r t a i n   novel  o rgan ic   compounds  and 

with  perfumery  c o m p o s i t i o n s   c o n t a i n i n g   the  compounds.  It  has  been  d i s c o v e r -  

ed  t h a t   these   compounds  e x h i b i t   un ique ,   a t t r a c t i v e   odours  which  render   them 

usefu l   in  i n g r e d i e n t s   of  perfumery  compos i t i ons   which  compos i t i ons   t ina   u s e  
in  a  wide  v a r i e t y   of  a p p l i c a t i o n s .  

From  our  a spec t   our  i n v e n t i o n   p rov ides   compounds  of  the  f o r m u l a : -  

wherein   X  r e p r e s e n t s   a  hydrogen  atom  or  an  alkyl   g r o u p  h a v i n g   from 1  to  4 
carbon  atoms  and  m  has  a  value  0  or  1,  n  has  a  value  1  or  2  and  n  +  m =  2 

the  dashed  l i nes   i n d i c a t i n g   a l t e r n a t i v e   p o s i t i o n s   for  a  un i t   of  u n s a t u r a -  

t i o n .   Such  compounds  may  be  i n d i v i d u a l   s t e r e o i s o m e r s   or  mix tures   of  t h e  

p o s s i b l e   s t e r e o i s o m e r s   of  compounds  having  the  above  f o r m u l a .  

These  compounds  have  been  d i s c o v e r e d   to  have  a   f r e s h - f l o r a l   t y p e  o f  

odour ,   with  a  blend  of  p rominen t   n e r o i l i  ,   b i t t e r   orange  no tes .   F u r t h e r -  

more,  the  odours  of  these  compounds  blend  ha rmon ious ly   with  those  of  o t h e r  

known  o d i f e r o u s   chemica l s   to  produce  useful   compounded  perfumery  compos i -  

t i o n s .  

The  novel  compounds  of  t h i s   i n v e n t i o n   are  d e r i v a t i v e s   of  3,  3,  7,  8 

-  t e t r a m e t h y l  -   2 -   o x a b i c y c l o  -   [ 4 , 4 , 0 ]  -   decane  which  will   h e r e i n a f t e r  

be  r e f e r r e d   to  for  conven ience   as  b i g a r a d e - o x i d e s .   They  may  be  employed 

as  a  major  i n g r e d i e n t   of  these   compos i t i ons   depending  upon  the  d e s i r e d  

o v e r a l l o d o u r   r e q u i r e d .   In  genera l   the  b i g a r a d e - o x i d e s   wil l   c o n s t i t u t e  

from  2  to  15,  p r e f e r a b l y   3  to  7  par t s   by  weight   of  the  c o m p o s i t i o n .   The 

perfumery  compos i t i ons   of  th i s   i n v e n t i o n  may  f ind  use  as  s u c h  o r  a f t e r  

d i l u t i o n ,   but  more  u s u a l l y  they  are  added  in  small  p r o p o r t i o n s   to  o t h e r  



m a t e r i a l s   such  as  space  sprays   or  to  soap  cosme t i c   or  d e o d o r a n t   c o m p o s i -  
t i o n s   or  to  s u b s t r a t e s   such  as  f i b r e   f a b r i c   or  paper  p roduc t s   in  o rder   t o  

p rov ide   them  with  a g r e e a b l e   o l f a c t o r y   p r o p e r t i e s .   Such  c o m p o s i t i o n s   a r e  

p roduc t s   of  commerce  and  they  may  comprise   a  s imple   or  complex  mix ture   o f  

i n d i v i d u a l   per fumery   compounds .  

Thus,  from  a  second  a s p e c t   our  i n v e n t i o n   p rov ides   a  compounded  p e r -  
fumery  c o m p o s i t i o n   compr i s i ng   a  p l u r a l i t y   of  o d i f e r o u s   chemica l s   t o g e t h e r  
with  at  l e a s t   one  compound  having  the  f o r m u l a : -  

where in   X  and  m  and  n  are  as  h e r e i n b e f o r e   d e f i n e d .  

The  unique  f r u i t y   f l o r a l   odours  of  the  novel  b i g a r a d e - o x i d e s   of  o u r  

i n v e n t i o n   f ind  s p e c i a l   use  in  c o m p o s i t i o n s   de s igned   for   use  in  v a r i o u s   p e r -  
fumed  b a t h  p r e p a r a t i o n s   s u c h  a s   bath  s a l t s   e t c .  

These  novel  per fumery   c o m p o s i t i o n s   may  be  compounded  a c c o r d i n g   t o  

r e c o g n i s e d   t e c h n i q u e s   of  the  per fumery   a r t s   employing  known  o d o r i f e r o u s  

per fumery   i n g r e d i e n t s   such  as  those  d e s c r i b e d   in  the  s t a n d a r d   t e x t b o o k s  

of  the  a r t ,   e .g .   "Soap,  Perfumery  and  Cosmet ics"   by  W.A.  Poucher ,   8 t h  

E d i t i o n ,   p u b l i s h e d   by  Chapman  and  Hall  (London)  1974;  "Perfume  and  F l a v o u r  

Chemicals"   by  S.  A r c t a n d e r   p u b l i s h e d   by  the  a u t h o r   ( M o n t c l a i r )   1969 

"Perfume  and  F lavour   M a t e r i a l s   of  Natural   Or ig in"   a l so   by  S.  A r c t a n d e r  

s e l f - p u b l i s h e d   E l i z a b e t h   New  J e r s e y   (1960)  and  "Perfume  Technology"  by 

M.  B i l l o t   and  F.V.  Wells  p u b l i s h e d   by  E l l i s   Horwood Ltd.   1975.  The  r e -  

l e v a n t   d i s c l o s u r e s   of  these   a f o r e s a i d   t ex tbooks   are  hereby  i n c o r p o r a t e d  

by  r e f e r e n c e   h e r e i n .   S p e c i f i c   o d o r i f e r o u s   i n g r e d i e n t s   which  may  be  b l e n d e d  

with  the  b i g a r a d e - o x i d e s   in  a  compounded  per fumery   c o m p o s i t i o n   are  t h e  

d e r i v a t i v e s   of  2,  6 - d i m e t h y l - 2 - a l k o x y   o c t a n - 7 - o l   (as  c la imed  in  our  Dutch  

P a t e n t   A p p l i c a t i o n   No.  72.  15238),   v e t i v e r t   o i l ,   v e t i v e r o l ,   v e t i v e r y l   a c e t a t e  



guaic  wood  o i l ,   e s t e r s   of  a n t h r a n i l i c   acid  such  as  the  me thy l ,   N  me thy l  

methy l ,   e t h y l ,   p h e n y l - e t h y l ,   c innamyl ,   l i n a l y l ,   methyl  and  geranyl   e s t e r s ,  

benzyl  a c e t a t e ,   lemon  o i l ,   dimethyl   benzyl  c a r b i n o l ,   d imethyl   benzyl  c a r -  

binyl  a c e t a t e ,   rose  a b s o l u t e ,   jasmin  a b s o l u t e ,   i o n o n e s ,   i so -nony l   a c e t a t e ,  

methyl  phenyl  a c e t a t e ,   s t y r a l l y l   a c e t a t e ,   B.  phenyl  e t h a n o l ,   c i t r o n e l l o l ,  

c i t r o n e l l a l ,   hydroxy  c i t r o n n e l a l , g e r a n i u m   o i l ,   g e r a n i o l ,   l i n a l o l ,   n e r o l ,  
l avand in   o i l ,   l i n a l y l   a c e t a t e ,   p a t c h o u l i   o i l ,   p e t i t g r a i n   o i l ,   bergamot  o i l ,  

h e l i o t r o p i n ,   e t h y l e n e   b r a s s y l a t e ,   undecyl  a ldehyde ,   c i n n a m a l d e h y d e ,   benzy l  

s a l i c y l a t e ,   cinnamyl  a l c o h o l ,   clove  bud  o i l ,   bay  o i l ,   nutmeg  o i l ,   p i m e n t o  

berry   o i l ,   t e r p i n e o l ,   y lang  o i l ,   benzyl  benzoa te ,   s anda l -wood   o i l ,   c l a r y  

sage  o i l ,   amyl  s a l i c y l a t e ,   labdanum  r e s i n ,   methyl  i o n o n e s ,   d i h y d r o - m y r -  

ceno l ,   orange  o i l ,   v a n i l l i n ,   e t h y l v a n i l l i n ,   ol ibanum  r e s i n ,   musk  a m b r e t t e ,  

r h o d i n o l ,   mandarin  o i l ,   methylnonyl   a c e t a l d e h y d e ,   n e r o l i   o i l ,   c e d r o l ,   o a k -  

moss,  i s o v a l a n o n e ,   e u g e n o l ,   i s o - e u g e n o l ,   cedarwood  o i l ,   p - t e r t - b u t y l   c y c l o -  

hexyl  a c e t a t e .  

T y p i c a l l y   the  novel  b i g a r d e - o x i d e s   are  blended  with  at  l e a s t   two,  u s -  

ua l l y   at  l e a s t   f ive   and  p r e f e r a b l y   at  l e a s t   ten  of  the  f o r e g o i n g   i n g r e d i e n t s .  

P r e f e r r e d   compounds  for  p r e s e n t   use  are  those  where in   X  r e p r e s e n t s   a 

methyl  group  or  a  hydrogen  atom.  Most  p r e f e r a b l y   the  isomers  wherein  n  a n d  

m  have  a  value  of  1  are  u s e d .  

P a r t i c u l a r l y   p r e f e r r e d   o d o r i f e r o u s   i n g r e d i e n t s   for   b lend ing   with  t h e  

b i g a r a d e - o x i d e s   are  l i n a l o l ,   l i n a l y l a c e t a t e ,   bergamot  o i l ,   g r a p e f r u i t   o i l ,  

lemon  o i l ,   orange  o i l ,   p e t i t g r a i n   o i l ,   hexycinnamic   a l d e h y d e ,   b e n z y l s a l i c y -  

l a t e ,   methyl  i onones ,   2 - a l k o x y - 2 ,   6  d i m e t h y l - o c t a n - 7 - o l s ,  

g e r a n i o l   and  nerol  and  e s t e r s   t h e r e o f ,   nero l i   o i l ,   f a r n e s o l ,   n e r o l i d o l .  

e u g e n o l   i s c e u g e n o l ,   p a t c h o u l i  o i l ,   v e t i v e r y l   a c e t a t e ,   cedryl   a c e t a t e .  

t i a r y   butyl   cyc lohexy l   a c e c a t e   and  t e r p i n e o l .  

may  c o n v e n i e n t l y   be  maae 

known  as  a l lo   ocimene  as  i t s   e t a r t i n g  

Allo  acimene  is  r e a d i l y   a v a i l a b l e   as  a  product   of  the  thermal  i s o m e r i s a s  

of  ocimene,   a  t r i e n e   found  as  a  c o n s t i t u e n t   of  s e v e r a l   e s s e n t i a l   o i l s  

more  u s u a l l y   from  the  thermal  i s o m e r i s a t i o n   of  a  p i n e n e .  

As  a  f i r s t   s tep   in  th i s   s y n t h e s i s   a l l o - o c i m e n e   is  r e a c t e d   w i t h  

u ra ted   d i e n o p h i l e   having  the  fo rmula :   CH2  =  CXY  the  r e a c t i o n   b e i n g  



a d d i t i o n .   The  r e a c t i o n   proceeds  a c c o r d i n g   to  the  f o l l o w -  
e q u a t i o n  

The  d e s i r e d   i n t e r m e d i a t e   for   the  p r o d u c t i o n   of  the  novel  compounds  o f  
the  i n v e n t i o n   is  the  compound  of  f o r m u l a : -  



a d d i t i o n   to  a  mix ture   of  t r a n s - t r a n s   and  t r a n s - c i s   a l l o - o c i m e n e .   When 

using  a  mix ture   of  these   two  s t e r e o i s o m e r s   we  p r e f e r   to  ca r ry   out  t h e  

r e a c t i o n   under  e l e v a t e d   t e m p e r a t u r e s   and  p r e s s u r e s .   When  the  low  t e m p e r a -  

ture   c a t a l y s e d   r e a c t i o n   is  employed  the  t r a n s - c i s   isomer  r e a c t s   e x t r e m e l y  

s lowly .   The  D i e l s - A l d e r   a d d i t i o n   is  p robably   s t e r e o s p e c i f i c   and  the  p r o -  
duct  which  is  p r e f e r a b l y   s e p a r a t e d   by  f r a c t i o n a l   d i s t i l l a t i o n   comprises   a 

mixture   of  the  four  s t e r e o i s o m e r i c   adducts   having  the  above  fo rmula .   These  

adducts   are  then  c o n v e r t e d   to  the  c o r r e s p o n d i n g   a l c o h o l s .   In  the  p r e f e r r e d  

case  the  a ldehydes   are  reduced  using  the  c o n v e n t i o n a l   t e chn ique   of  s y n t h e t i c  

o rgan ic   c h e m i s t r y .   Where  o the r   d i e n o p h i l e s   are  employed  in  the  a d d i t i o n  

s tep  such  as  an  u n s a t u r a t e d   c a r b o x y l i c   ac id ,   c a r b o x y l i c   a c i d  e s t e r   and  c a r - .  

boxy l ic   acid  c h l o r i d e   the  adducts   are  l i k e w i s e   conve r t ed   to  the  c o r r e s p o n d i n g  

a l c o h o l s   using  c o n v e n t i o n a l   t e c h n i q u e s .  

The  c o n v e r s i o n   of  the  a ldehyde  to  the  c o r r e s p o n d i n g   a lcohol   may  c o n v e n -  

i e n t l y   be  ach ieved   using  c a t a l y t i c   h y d r o g e n a t i o n   i . e .   hea t ing   the  a l d e h y d e  

a d d u c t ( s )   at  an  e l e v a t e d   t e m p e r a t u r e   of  from  150°C  to  170°C  under  s u p e r a t -  

mospher ic   p r e s s u r e   say  180  to  200  psi  in  an  a tmosphere   of  hydrogen  gas  and 

in  the  p resence   of  a  s u i t a b l e   c a t a l y s t .   P r e f e r a b l y   the  c a t a l y s t   employed 

is  copper  chromi te   but  o the r   c o n v e n t i o n a l   c a t a l y s t s   such  as  n i c k e l ,   c o p p e r  

and  pa l l ad ium  may  be  employed.  A l t e r n a t i v e l y   the  r e d u c t i o n   can  be  a c h i e v e d  

using  chemical  methods  in  p a r t i c u l a r   r e d u c t i o n   with  metal  hydr ides   such  a s  

l i t h i u m   aluminium  hydr ide   or  sodium  b o r o h y d r i d e   which  r e a g e n t s   are  n o r m a l l y  

added  to  the  a ldehyde  as  a  s o l u t i o n   in  e t h e r   or  water   r e s p e c t i v e l y ,   t h e  

r e a c t i o n   p roceed ing   smoothly  at  ambient  t e m p e r a t u r e .   In  conduc t ing   t h i s  

r e d u c t i o n   care  should  be  taken  to  ensure   t h a t   the  e t h y l e n i c   un i t s   of  u n s a t -  

u r a t i o n   p r e s e n t   in  the  molecule   are  not  a t t a c k e d .   The  a l c o h o l s   may  be 

s e p a r a t e d   from  the  mix ture   of  p roduc t s   formed  using  c o n v e n t i o n a l   t e c h n i q u e s  

e .g .   f r a c t i o n a l   d i s t i l l a t i o n   or  used  d i r e c t l y   in  the  next  s tage   in  t h e  

s y n t h e s i s .  

t h e  a l c o h o l   thus  ob t a ined   may  be  c y c l i s e d   to  the  b i g a r a d e - o x i d e   by 

hea t i ng   p r e f e l a b l y   under  r e f l u x   in  the  p resence   of  a  p r o t o n i c   acid  c a t a l y s  

c o n v e n i e n t l y   an  aqueous  s o l u t i o n   of  a  mineral   acid  or  phosphor i c   acid  o r  

o r g a n i c  s o l u t i o n   of  a  s u l p h o n i c   ac id .   The  r e a c t i o n   will   u s u a l l y   go  to  

p l e t i on  unde r   r e f l u x   w i th in   a  pe r iod   of  a  few  hours  e .g .   6  to  2 0  h o u r s .  

P r e f e r a b l y   an  aqueous  acid  s o l u t i o n   is  employed  as  the  c a t a l y s t .   In 

order   to  speed  the  r e a c t i o n   a ' r e l a t i v e l y   c o n c e n t r a t e d   s o l u t i o n   e . g .  

to  35%  by  weight   is  p r e f e r a b l y   employed  in  such  a  q u a n t i t y   tha t   t h e  

volume  of  the  aqueous  phase  is  at  l e a s t  







EXAMPLE  5:  P r e p a r a t i o n   of  3,  3,  7 ,  8  -   t e t r a m e t h y l - 2 - o x a b i c y c l o -  
[ 4 , 4 , 0 ]   d e c - 6 - e n .  

1500  mls  of  a  10%  aqueous  s o l u t i o n   of  p h o s p h o r i c   acid  were  added  t o  

500  gm  of  the  a l coho l   mix ture   o b t a i n e d   in  (3)  above  and  the  s o l u t i o n   r e f l u x -  

ed  g e n t l y   with  s t i r r i n g   for   a  pe r iod   of  8  hours .   The  oil  l ayer   was  s e p a r a t -  
ed  and  washed  with  d i l u t e   aqueous  c a u s t i c   a l k a l i ,   d r ied   over  magnesium  s u l -  

phate   and  d i s t i l l e d   to  y i e l d   the  d e s i r e d   p r o d u c t .  

EXAMPLE  6:  P r e p a r a t i o n   of  3,  3,  7,  8 - t e t r a m e t h y l - 2 - o x a b i c y c l o -  
[ 4 , 4 , 0 ]   d e c - 6 - e n e s   and  3 , 3 , 7 ,   8 - t e t r a m e t h y l - 2 -  

o x a b i c y c i o -   [ 4 , 4 , 0 ]   d e c - 7 - e n e s .  

3000  mls  of  a  30%  aqueous  s o l u t i o n   of  p h o s p h o r i c   acid  were  added  t o  

1160  g  of  the  a l coho l   mix tu re   o b t a i n e d   in  3  above  and  the  s o l u t i o n   r e f l u x e d  

g e n t l y   with  s t i r r i n g   for   a  pe r iod   of  12  hours .   The  oil  l aye r   was  s e p a r a t e d  

and  washed  with  d i l u t e   aqueous  c a u s t i c   a l k a l i   and  then  w a t e r .   The  c r u d e  

p roduc t   was  d i s t i l l e d   to  give  a  74%  y i e l d   of  the  six  p o s s i b l e   oxide  i s o m e r s .  

EXAMPLE  7:  P r e p a r a t i o n   of  3 , 3 , 7 ,   8 - t e t r a m e t h y l - 2 - o x a b i c y c l o -  
[ 4 , 4 , 0 ]   d e c - 6 - e n e s   and  3 , 3 , 7 ,   8 - t e t r a m e t h y l - 2 -  

o x a b i c y c l o -   [ 4 , 4 , 0 ]   d e c - 7 - e n e s .  

20g  of  p a r a - t o l u e n e   s u l p h o n i c   acid  in  384g  of  e t h y l b e n z e n e   were  a d d e d  

to  384g  of  the  a l coho l   mix tu re   o b t a i n e d   in  3  above  and  the  s o l u t i o n   was  s t i r -  

red  at  70-800C  for  7.5  h.  The  r e a c t i o n   mix ture   was  washed  with  d i l u t e  

aqueous  c a u s t i c   a l k a l i   and  then  wa te r .   The  crude  p roduc t   was  d i s t i l l e d   t o  

give  a  77%  y i e l d   of  the  six  p o s s i b l e   oxide  i s o m e r s .  

EXAMPLE  8 :  

A  compounded  per fumery   c o m p o s i t i o n   was  made  up  as  fo l low  (all   p a r t s  

by  w e i g h t ) :  





1.  A  compound  having  the  f o r m u l a  

where in   X  r e p r e s e n t s   a  hydrogen  atom  or  an  a lkyl   group  h a v i n g  f r o m   1  to  4 

carbon  a toms,   m  has  a  va lue   of  0  o r  1 ,   n  has  a  va lue   of  1  or  2,  n+m  =  2  and 

the  dashed  l i n e   i n d i c a t e s   a l t e r n a t i v e   p o s i t i o n s   for   a  u n i t   of  u n s a t u r a t i o n .  

2.  A  compound  a c c o r d i n g   to  Claim  1  where in   X  r e p r e s e n t s   a  methyl  g r o u p .  

3.  A  compound  a c c o r d i n g   to  Claim  1  where in   X  r e p r e s e n t s   a  hydrogen  a tom.  

4.  A  compound  a c c o r d i n g   to  a n y  o f   the  p r e c e d i n g   Claims  where in   n and  m 

each  have  a  v a l u e   of  1 .  

5.  A  compounded  pe r fumery   c o m p o s i t i o n   which  compr i ses   a  p l u r a l i t y   o f  

o d i f e r o u s   i n g r e d i e n t s  c h a r a c t e r i s e d   in  t h a t   i t   f u r t h e r   compr i ses   at  l e a s t   one 

compound  having   the  fo rmula   I 

where in   X  r e p r e s e n t s   a  hydrogen  atom  or  an  a lkyl   group  having  from  1  to  4 

carbon  a toms,   m  has  a  va lue   of  0  or  1 , n  has  a  va lue   of  1  or  2,  n  +  m =  2  and 

the  dashed  l i n e   i n d i c a t e s   a l t e r n a t i v e   p o s i t i o n s  f o r  a   un i t   of  u n s a t u r a t i o n .  

6.  A  c o m p o s i t i o n   a c c o r d i n g   to  c la im  5  c h a r a c t e r i s e d   in  t h a t   X  r e p r e s e n t s  

a  hydrogen  a t o m .  

7.  A  c o m p o s i t i o n   a c c o r d i n g   to  e i t h e r   of  Claims  5  o r   6  c h a r a c t e r i s e d   i n  



t h a t   n  and  m  each  have  a  va lue   of  1 .  

8.  A  c o m p o s i t i o n   a c c o r d i n g   t o  a n y   of  Claims  5,  6  and  7  c h a r a c t e r i s e d   i n  

t h a t   the  c o m p o s i t i o n   f u r t h e r   compr i se s   one  or  more  o d o r i f e r o u s   c h e m i c a l s  

s e l e c t e d   from  the  group  c o m p r i s i n g   l i n a l o l ,   l i n a l y l a c e t a t e ,   bergamot  o i l ,  

g r a p e f r u i t   o i l ,   lemon  o i l ,   o range   o i l ,   p e t i t   g ra in   o i l ,   h e x y l c i n n a m i c  

a ldehyde ,   b e n z y l s a l i c y l a t e ,   methyl  i o n o n e s ,   2 - a l k o x y - 2 ,   6  d i m e t h y l - o c t a n - 7 - o l s ,  

m e t h y l a n t h r a n i l a t e ,   g e r a n i o l   and  nerol   and  e s t e r s   t h e r e o f ,   n e r o l i   o i l , f a r n e s o l  

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

a c e t a t e ,   p  t e r t i a r y   butyl   c y c l o h e x y l   a c e t a t e   and  t e r p i n e o l .  

9.  A  c o m p o s i t i o n   a c c o r d i n g   to  Claim  8  c h a r a c t e r i s e d   in  t h a t   the  compounds 

of  formula  I  compr ise   from  2  to  15  p a r t s   by  we igh t   t h e r e o f .  

10.  A  c o m p o s i t i o n   a c c o r d i n g   to  Claim  9  c h a r a c t e r i s e d   in  t h a t   the  compounds 

of  formula  1  compr ise   from  3  to  7  parts  by  we igh t   t h e r e o f .  

11.  A  p roces s   for   the  p r e p a r a t i o n   of  a  compound  having  the  f o r m u l a  

wherein X  r e p r e s e n t s   a  hydrogen  atom  or  an  a lkyl   group  having  from  1  to  4 

carbon  i tems,   m  has  a   v a l u e   o f  0   o r  1 ,   n  has  a  va lue   of  1  or   2,  n  +  m  =  2 

and  t h e  d a s h e d    line  i n d i c a t e s   a l t e r n a t i v e   p o s i t i o n s   for   a  un i t   of  u n s a t u r a t i o n  

c h a r a c t e r i s e d   in  t h a t   an  a l coho l   having  the  f o r m u l a  



c y c l i s e d   by  h e a t i n g   in  the  p r e s e n c e   of  an  a c i d .  

12. A process  a c c o r d i n g   to  Claim  11  c h a r a c t e r i s e d   in  t h a t   the  acid  i s  

p h o s p h o r i c   a c i d .  

13. A  p r o c e s s   a c c o r d i n g   to  Claim  12  c h a r a c t e r i s e d   in  t h a t   an  ac id   s o l u t i o n  

c o m p o s i n g   15  to  35%  by  we igh t   of  acid  is  employed  in  a  volume  at  l e a s t   e q u a l  

to  t h a t   of  the  o r g a n i c   p h a s e .  

14.  A  p r o c e s s   a c c o r d i n g   to  Claim  11  c h a r a c t e r i s e d   in  t h a t   the  acid   i s  

p r e s e n t   in  the  form  of  a  s o l u t i o n   o f  a   s u l p h o n i c   acid  in  an  o r g a n i c   s o l v e n t .  

15.  A  p r o c e s s   a c c o r d i n g   to  Claim  14  where in   the  ac id   is  para  t o l u e n e  

s u l p h o n i c   a c i d .  

16.  A  p r o c e s s   a c c o r d i n g   to  Claim  11  s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d  

with  r e f e r e n c e   to  the  f o r e g o i n g   e x a m p l e s .  

17.  A  compounded  pe r fumery   c o m p o s i t i o n   a c c o r d i n g   to  Claim  5  s u b s t a n t i a l l y  

as  f o r e i n b e f o r e   d e s c r i b e d   with  r e f e r e n c e   to  the  f o r e g o i n g   e x a m p l e s .  
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