
SOME i^LKÏLN-APHTHALEisiE SULPHONIC ACIDS

b e i n g  t h e  t h e s i s  s u b m i t t e d  b y  

MT*A.Smith, B . S c . ,  

f o r  t h e  d e g r e e  o f  M a s t e r  o f  

S c i e n c e  i n  t h e  F a c u l t y  o f  S c i e n c e



ProQuest Number: 10097184

All rights reserved

INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,

a note will indicate the deletion.

uest.

ProQuest 10097184

Published by ProQuest LLC(2016). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code.

Microform Edition © ProQuest LLC.

ProQuest LLC 
789 East Eisenhower Parkway 

P.O. Box 1346 
Ann Arbor, Ml 48106-1346



Some A l k y l n a p h t h a l e n e s u l p h o n i c  A c i d s .  i  j j  / i t ‘ f

ABSTRACT.

Compounds  o f  t h e  t y p e s C a )  T r i - i s o p r o p y l n a p h t h a l e n e s u l p -  

h o n i c  a c i d s C b )  I s o p r o p y l n a p h t h a l e n e  d i s u l p h o n i c  a c i d s ( c )  

M e t h y l i s o p r o p y l n a p h t h a l e n e s u l p h o n i c  a c l d ( d )  t e r t  

B u t y l n a p h t h a l e n e s u l p h o n i c  a c i d  a n d ( e )  I s o p r o p y l t e t r a l i n  

s u l p h o n i c  a c i d  h a v e  b e e n  s t u d i e d .

( a )  T r i - i s o p r o p y l n a p h t h a l e n e s u l p h o n i c  a c i d s

a n d

h a v e  b e e n  p r e p a r e d  f r o m  t h e  c o r r e s p o n d i n g  s o d i u m  an d  

p o t a s s i u m  s a l t s  o f  n a p h t h a l e n e s u l p h o n i c  a c i d s  ( m ade  b y  

t h e  a c t i o n  o f  100% s u l p h u r i c  a c i d  a t  MO -  M-5 on  n a p h t h a l e n e ,  

a n d  s u b s e q u e n t  n e u t r a l i s a t i o n )  b y  t h e  a c t i o n  o f  i s o p r o p y l  

a l c o h o l  a n d  e x c e s s  10C% s u l p h u r i c  a c i d  f o r  1 6  h o u r s  a t
o

h o  — h-5 . The  a c i d s  so  f o r m e d  h a v e  b e e n  d e s u l p h o n a t e d , 

a n d  t h e  same p a r e n t  h y d r o c a r b o n  o b t a i n e d .  Many 

d e r i v a t i v e s  o f  t h e  two halce a l s o  b e e n  s t u d i e d .



( b )  T he  p r e p a r a t i o n  o f  I s o p r o p y l n a p h t h a l e n e  d i s u l p h o n i o  

a c i d s  '

bou
a n d

w a s  a t t e m p t e d  u s i n g  s o d i u m  n a p h t h a l e n e  I . 5  a n d  2*7 

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

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

i s o l a t e d ,

M e t h y l i s o p r o p y l n a p h t h a l e n e s u l p h o n i c  a c i d( 0 )

h a s  b e e n  p r e p a r e d  a s  t h e  p o t a s s i u m  s a l t  b y  t h e  i s o p r o p y l a t i o n  

o f  t h e  p o t a s s i u m  s a l t  o f  1 . M e t h y l n a p h t h a l e n e  — li-— s u l p h o n i c  

a c i d ,  f o r m e d  f r o m  t r e a t i n g  1 - M e t h y l n a p h t h a l e n e  w i t h
0

c h l o r o s u l p h o n i c  a c i d  a t  0 .

T he  c h l o r i d e  a n d  a n i l i n e  s a l t  w e r e  a l s o  s t u d i e d .

( d )  T e r t - B u t y l n a p h t h a l e n e

w as  p r e p a r e d  b y  s h a k i n g  n a p h t h a l e n e  i n  P . E . s o l u t i o n  w i t h



i s o b u t y l  a l c o h o l  f o r  2L| h o u r s .  T h e  p u r i f i e d  h y d r o c a r b o n  

was  t h e n  u s e d  i n  t h e  p r e p a r a t i o n  o f  t h e  c o r r e s p o n d i n g  a c i d ,

b e i n g  s u l p h o n a t e d  w i t h  100% s u l p h u r i c  a c i d  a t  5 0 * ,  A t t e m p t s  

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

p r e v i o u s l y  d e s c r i b e d ,  w e r e  u n s u c c e s s f u l .  I n v e s t i g a t i o n s  

w e r e  a l s o  c a r r i e d  o u t  o n  v a r i o u s  s a l t s  a n d  d e r i v a t i v e s  o f  

t h e  a c i d .  -

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

The  m o s t  s u c c e s s f u l  m e t h o d  o f  p r e p a r a t i o n  

was  f o u n d  t o  b e  a s  f o l l o w s : -  T e t r a l i n  w as  c o n d e n s e d  

w i t h  c o n c e n t r a t e d  s u l p h u r i c  a c i d  a n d  t h e  a p p r o p r i a t e  a m o u n t  

o f  50% f u m i n g  a d i d  a d d e d  t o  b r i n g  t h e  s t r e n g t h  t o  100%.

T h i s  m i x t u r e  w as  a d d e d  t o  i s o p r o p y l  a l c o h o l  i n  s u l p h u r i c
c

a c i d ,  a n d  a f t e r  20  h o u r s  s t i r r i n g  a t  » t h e  r e q u i r e d  a c i d  ( 1 )  

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

a n d  v a r i o u s  s a l t s  a n d  d e r i v a t i v e s  h a v e  b e e n  i n v e s t i g a t e d .



I t  h a s  b e e n  f o u n d  t h a t  c e r t a i n  c o m pounds  o f  t h e  

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

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

r e n d e r i n g  w e t t i n g  o f  f a b r i c s  i m m e r s e d  i n  i t  much m o r e  r a p i d ,  

e v e n  when t h e y  a r e  p r e s e n t  i n  m i n u t e  p r o p o r t i o n s .  I n  t h e  

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

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

a c i d  g r o u p s .  The m a i n  o b j e c t  o f  t h e  p r e s e n t  r e s e a r c h  was

t o  o b t a i n  s u c h  c o m p o u n d s ,  w h o se  w e t t i n g  p r o p e r t i e s  c o u l d  b e  

t e s t e d *

T h o s e  e x a m i n e d  f a l l  i n t o  f i v e  m a i n  g r o u p s .  

F i r s t l y ,  b e a r i n g  i n  m in d  t h e  f a c t  t h a t  t h e  p r e s e n c e  o f  s e v e r a l  

i s o p r o p y l  g r o u p s  was  t h o u g h t  t o  b e  n e c e s s a r y  t r i . i s o p r o p y l — 

n a p h t h a l e n e  a n d  i t s  t w o  s u l p h o n i c  a c i d s  w e r e  p r e p a r e d .  T h e n  

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

The  o t h e r  t y p e s  o f  com pounds  t r i e d  w e r e  m e t h y l  i s o p r o p y l ,  

a n d  t e r t . b u t y l d e r i v a t i v e s  , and  t h e  i s o p r o p y l  d e r i v a t i v e s  o f  

t e t r a l i n .



A. ISOPRBPYLiNlAPHTHALEHE cL a n d  0  SULPHONIC ACIDS

S u l p h o n a t i o n  o f  N a p h t h a l e n e •

The f u n d a m e n t a l  w ork  on t h e  s u l p h o n a t i o n  o f  

n a p h t h a l e n e  was c a r r i e d  o u t  by  A r m s t r o n g  and  Wynne ( p r o c .

Chera.  S o c . I 8 8 5  — 1 8 9 5 ) a n d  b y  Merz  a n d  W e i t h  ( h e r .  1 9 1 5 1 

0-8 , 7 h 5 " )  V a l u a b l e  c o n t r i b u t i o n s  t o  o u r  k n o w l e d g e  i n  t h i s

f i e l d  h a v e  l a t e r  b e e n  made  by Euwes ( R e c . T r a v . Chim.  1 9 0 9 » 2 8  

2 9 8 . )  a n d  by W i t t  ( B e r . I 9 1 5  , h 8  7 h 5 . )

T h e i r  r e s u l t s  show  t h a t  i n  g e n e r a l  a  m i x t u r e  o f  

t h e  oL a n d  s u l p h o n i c  a c i d s  i s  f o r m e d ,  i n  w h i c h  t h e  p r o p o r t i o n s

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

o f  o L - a c id  b e i n g  h i g h  a t  t e m p e r a t u r e s  u n b e r  80  , a n d  d e c r e a s i n g  

w i t h  r i s e  o f  t e m p e r a t u r e  t o  a  minimum o f  15% a t  I 6 0 * ,  b e y o n d  

w h i c h  t e m p e r a t u r e  d e c o m p o s i t i o n  a c c u r s .

Euwes  h a s  a l s o  shown t h a t  e i t h e r  a c i d  c a n  b e  

t r a n s f o r m e d  i n t o  t h e  o t h e r  b y  h e a t i n g  i n  s u l p h u r i c  a c i d ,  so  

t h a t  a t  a  d e f i n i t e  t e m p e r a t u r e  a  m i x t u r e  i n  d e f i n i t e  p r o p o r t i o n s
o

o f  t h e  tw o  a c i d s  i s  o b t a i n e d .  A t  t e m p e r a t u r e s  u n d e r  hO , 

e v e n  w i t h  a  l a r g e  e x c e s s  o f  s u l p h u r i c  a c i d  some n a p h t h a l e n e  

e s c a p e s  s u l p h o n a t i o n .

I t  i s  s t a t e d  i n  G . P .  50411  ( C h e m i s c h e  F a b r i k  G r u n a u ,  

L a n d s h o f f  a n d  M e y e r )  t h a t  n a p h t h a l e n e  s u l p h o n a t e d  w i t h  95%
0 I

s u l p h u r i c  a c i d  a t  OO g i v e s  t h e  & a c i d  e x c l u s i v e l y ,  b u t  t h i s  w as  

l a t e r  d i s p r o v e d  by  F i e r z - D a v i d  an d  W e i s s e n b a c h  (He l v .Ch i m .A c t a .

1 9 2 0  , ^  , 5 1 2 )  who show ed  t h a t  u n d e r  a l l  c o n d i t i o n s ,  a



m i x t u r e  o f  a n d  p - a c i d s  i s  o b t a i n e d ,  e v e n  when c a r r i e d

o u t  b e l o w  0 . ( 2% ^  )

P r e p a r a t i o n  o f  oU a c i d  i n  P r e p o n d e r a n c e .

M erz  a n d  W e i t h , a n d  Euwes p r e p a r e d  t h e  

a c i d  b y  m i x i n g  a p p r o x i m a t e l y  e q u i m o l e c u l a r  a m o u n t s  o f  n a p h t h a l e n e  

w i t h  c o n c e n t r a t e d  o r  100% s u l p h u r i c  a c i d  a t  l o w  t e m p e r a t u r e s
o

( b e l o w  8o ) .  L a n d s h o f f  a n d  M e y e r  e m p l o y e d  a  s i m i l a r  m e t h o d ,  

m i x i n g  o n e  p a r t  o f  t h e  f i n e s t  d i v i d e d  n a p h t h a l e n e  w i t h  100% 

s u l p h u r i c  a c i d ,  o r  w i t h  f u m i n g  a c i d  ( l e s s  t h a n  15% S O ^ ) ,  k e e p i n g
o

t h e  t e m p e r a t u r e  b e l o w  yo  . T h e s e  w o r k e r s  a l s o  f o u n d  t h a t  

f a i r l y  g o o d  r e s u l t s  w e r e  o b t a i n e d  u s i n g  a  m i x t u r e  o f  o n e  p a r t  o f  

n a p h t h a l e n e ,  a n d  a t  t h e  m o s t  o n e  p a r t  b y  w e i g h t  o f  s u l p h u r  

t r i o x i d e .  T h i s  m e t h o d  w as  a l s o  u s e d  b y  C o u r t o t  a n d  B o n n e t  

( C o m p t . r e n d . I 9 2 6  , I 8 7 , 8 5 5 ) > b u t  t h e y  c a r r i e d  i t  o u t  i n
0 0

c h l o r o f o r m  s o l u t i o n  a t  0  t o  10

L a m b e r t s  ( Z e n t r a l b l a t t  1 9 0 0 ,  I T  , 8 8 5 )  

o b t a i n e d  i t  by h e a t i n g  n a p h t h a l e n e  w i t h  1 . 5  p a r t s ,  o f  s o d i u m  

p o l y s u l p h a t e  , NaHSO^iH^SO^ on a  w a t e r  b a t h .

A r m s t r o n g  ( J .  Chem. S o c .  I 8 7 I ,  2 h  , 1 7 6 )  

u s e d  o n e  e q u i v a l e n t  o f  n a p h t h a l e n e ,  d i s s o l v e d  i n  c a r b o n  d i s u l p h i d e ,  

w i t h  on e  e q u i v a l e n t  o f  c h l o r o s u l p h o n i c  a c i d .  T h e r e  i s  a  

v i o l e n t  r e a c t i o n ,  h y d r o g e n  c h l o r i d e  b e i n g  e v l o v e d .  T he  c a r b o n  

d i s u l p h i d e  i s  d i s t i l l e d  o f f ,  a n d  t h e  r e a c t i o n  f i n i s h e d  by
Ü

h e a t i n g  a t  1 0 0 . T he  r e a c t i o n  i s  i n c o m p l e t e  a n d  g i v e s  a  m i x t u r e



o f  (L a n d  a c i d s ,  p r o b a b l y  d u e  t o  t h e  c o n v e r s i o n  o f  some 

d  t o  p  by  h e a t i n g .

T he  s u l p h o n i c  a c i d  c a n  a l s o  b e  p r e p a r e d  by  

b o i l i n g  a  s o l u t i o n  o f  t h e  s u l p h i n i c  a c i d  i n  i n s u f f i c i e n t  w a t e r .  

( O t t o ,  R o s s i n g  a n d  P r o e g e r ,  1 . P r . Chem , , ( 2 ) ,  h7  » 9 7 )*

M erz  a n d  W e i t h  ( B e r .  I 8 7 O ,  5 , I 9 6 )  a n d

M erz  a n d  M u l h a u s e r  ( B e r . 187O , ^  , 7 ^ 0  ) show ed  t h a t  a

s e p a r a t i o n  o f  t h e  d  an d  p - a c i d s  c o u l d  b e  e f f e c t e d  by  c o n v e r s i o n  

t o  t h e  l e a d  s a l t  o r  t o  t h e  c a l c i u m  s a l t .  I n  b o t h  c a s e s  t h e

OL- s a l t  i s  t h e  m o re  s o l u b l e .

P r e p a r a t i o n  u s e d .

We u s e d  t h e  m e t h o d  o f  L a n d s h o f f  a n d  M e y e r .  

N a p h t h a l e n e  was  p o w d e r e d  an d  s i e v e d  t h r o u g h  t h e  f i n e s t  s i e v e  

t o  e n s u r e  t h a t  i t  was  p o w d e r e d  a s  f i n e l y  a s  p o s s i b l e .  The
o

r e a c t i o n  was  c a r r i e d  o u t  a t  60 — 65 u s i n g  o n e  p a r t  ofi 100% 

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

s i x t e e n  h o u r s .  The  s o d iu m  s a l t  f o r m e d  b y  t h e  n e u t r a l i s a t i o n  

o f  t h e  p r o d u c t  w i t h  s o d i u m  h y d r o x i d e  was e x t r a c t e d  by  r e c r y s t a l l —
o

i s a t i o n  f r o m  w a t e r  a t  hO , i n  68% y i e l d .  T h i s  was u s e d  a s  

t h e  s t a r t i n g  p o i n t  f o r  s u b s e q u e n t  s y n t h e s e s  o f  t h e  i s o p r o p y l -  

n a p h t h a l e n e  c o m p o u n d s .

00
To p r e p a r e  t h e  p l a c i d  i n  p r e p o n d e r a n c e ,  

s i m i l a r  m e t h o d s  h a v e  b e e n  u s e d ,  t h e  m a i n  d i f f e r e n c e  b e i n g  t h a t



t h e  te m p era tu re s  in  a l l  cases have been h ighe r  ( above 100 ) .

Th e  A l k y l a t i on o f  N a p h t h a l e n e .

V a r i o u s  m e t h o d s  h a v e  b e e n  u s e d  f o r  t h e  

a l k y l a t i o n  o f  n a p h t h a l e n e .  Some o f  t h e  m o re  i m p o r t a n t  i n c l u d e  

t h e  w o rk  o f  Cook ( J .  Ch e m . S o c . 1 9 5 2 , 1 5 9 » 4 5 2  ) who w o r k e d

o u t  a  s y n t h e s i s  f r o m  e t h y l  n a p h t h o a t e  and  m e t h y l  m a g n e s i u m  i o d i d e .

The  G r i g n a r d  r e a c t i o n  h a s  o f t e n  b e e n  u s e d ,  

n o t a b l y  by  S p a t h ,  ( Z e n t r a l b l a t t . 1 9 1 4 , T  , 865  î Mo n a t s h  1 9 1 5 ,

5 4  , 2 0 1 4 ) v/ho s t a r t e d  f r o m  m a g n e s iu m  - cL-  n a p h t h y l  b r o m i d e  

a n d  t h e  r e q u i r e d  a l k y l  b r o m i d e ,  a n d  by  D a r z e n s  a n d  L e v y ( C o m p t . 

r e n d .  1 9 5 2  -  1 9 5 5 ) .

The  m o s t  commonly  u s e d  m e t h o d ,  h o w e v e r ,  h a s  

b e e n  t h e  F r i e d e l - C r a f t s *  r e a c t i o n .  T h i s  h a s  b e e n  u s e d  by 

F a r b e n i n d  ( A-G.  F r . 5 5 8 1 0 , A u g . 22n d ,  1 9 2 8 .  ) who s t a r t e d  f r o m  

p r o p y l e n e  a n d  n a p h t h a l e n e ,  a n d  o b t a i n e d  d i  a n d  t e t r a i s o p r o p y l n a p h — 

t h a l e n e s .  Gump ( J .  A m e r . Chem S o c . 1 9 5 1 , 55  , 5 8 o ) a n d

H a w o r t h ,  L e t s k y  a n d  M a v in ,  ( J ,  Chem. S o c . 1 9 5 2 , 1 5 4  , 1 7 8 4 )

h a v e  b o t h  m ade  v a l u a b l e  c o n t r i b u t i o n s  u s i n g  n a p h t h a l e n e  a n d  

A l k y l  b r o m i d e s .

The  m a i n  o b j e c t i o n  t o  t h e  a b o v e  m e t h o d  i s  

t h a t  t h e  y i e l d s  a r e ,  on  t h e  w h o le  , v e r y  p o o n .  B ar  h o t  (Bu l l .

S o c . C h i m . 1 9 5 1 , ( 4 ) 4Z » 1514  ) c l a i m e d  t o  h a v e  p r e p a r e d  

e x c l u s i v e l y  ^ - s u b s t i t u t i o n  p r o d u c t s  i n  g o o d  y i e l d s  s t a r t i n g  

f r o m  t e t r a l i n  a n d  t h e  c o r r e s p o n d i n g  a l k y l  b r o m i d e  and  u s i n g  

a l u m i n i u m  b r o m i d e  i n s t e a d  o f  t h e  c h l o r i d e .  T he  p r o d u c t s  o b t a i n e d



w e r e  d e h y d r o g e n a t e d  b y  m e an s  o f  s u l p h u r ,  t o  o b t a i n  t h e  r e q u i r e d  

a l k y l n a p h t h a l e n e s .

T h e  c o n d e n s a t i o n  o f  n a p h t h a l e n e  w i t h  t h e  

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

i n  t h e  l i t e r a t u r e .  The  p a p e r  by M eyer  a n d  B e r n h a u e r  (Mo n a t s h  

1 9 2 9 ,  5 5 - 5 4 , 7 2 1  ) d e s c r i b e s  s e v e r a l  i s o p r o p y l n a p h t h a l e n e  d e r i v a 

t i v e s  p r e p a r e d  t h u s .  The  m e t h o d  t h e y  u s e d  was  as f o l l o w s  

5 0 0  G.c o f  80% s u l p h u r i c  a c i d  was a d d e d  t o  60  gm. o f  n a p h t h a l e n e ,  

a n d  h 5  gm. o f  i s o p r o p y l  a l c o h o l  was  r u n  i n  g r a d u a l l y  o v e r  2j-
o

h o u r s ,  t h e  m i x t u r e  b e i n g  k e p t  a t  80  on a  w a t e r  b a t h .  T h e  

s u l p h o n a t e d  a l k y l a t e d  n a p h t h a l e n e  s o  o b t a i n e d  w as  d i l u t e d  t o  6c%, 

a n d  d i s t i l l e d  i n  s u p e r h e a t e d  s t e a m ,  a n d  t h e  u n c h a n g e d  n a p h t h a l e n e  

s u b s e q u e n t l y  r e m o v e d  b y  d i s t i l l i n g  i n  o r d i n a r y  s t e a m .  T h e  o i l  

l e f t  was v acu u m  d i s t i l l e d  i n t o  f o u r  f r a c t i o n s .  From 1 0 4 6  gm. 

o f  o i l  t h e y  o b t a i n e d ; -

b . p .  I h 4  -  149* Monoi s o p r o p y l n a p h t h a l e n e ,  2 6 5  gm.

•  1 6 6  -  180°  D i -  " 4 0 7  gm.

" 1 8 8  -  201* T r i -  ” 1 4 6  gm.

From  t h e  h i g h e r  b o i l i n g  f r a c t i o n s  t e t r a i s o p r o p y l n a p h t h a l e n e  

was  o b t a i n e d .  ( A l l  t h e  a b o v e  b o i l i n g  p o i n t s  w e r e  t a k e n  a t  w a t e r  

pump vacu u m  p r e s s u r e )

T he  p r o d u c t s  w e r e  i d e n t i f i e d  by  o x i d a t i o n  u s i n g  

a  5% s o l u t i o n  o f  n i t r i c  a c i d .

M e y e r  an d  B e r n h a u e r  c o n f i n e d  t h e i r  s u b s e q u e n t  

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



c o m p o u n d s .  I n  t h e  c o u r s e  o f  t h e s e ,  t h e y  u s e d  two m e t h o d s  f o r

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

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

I n  t h e  f i r s t  c a s e  n a p h t h a l e n e  was  s u l p h o n a t e d  b y  h e a t i n g  10  p a r t s
0

w i t h  40  p a r t s  o f  c o n c e n t r a t e d  s u l p h u r i c  a c i d  a t  hO A

f u r t h e r  20  p a r t s  o f  c o n c e n t r a t e d  s u l p h u r i c  a c i d  w e r e  a d d e d ,  a n d  

e l e v e n  p a r t s  i s o p r o p y l  a l c o h o l  a d d e d  w i t h  g o o d  s h a k i n g  a t  40 - 4 5 ° 

T h e  p r o d u c t  s e p a r a t e d  i n t o  two l a y e r s ,  t h e  r e q u i r e d  a c i d  b e i n g  

c o n t a i n e d  i n  t h e  u p p e r .  T h e  p o t a s s i u m s  s a l t  w as  o b t a i n e d  by  

d i s s o l v i n g  t h i s  l a y e r  i n  t h r e e / f o u r  p a r t s  w a t e r  a n d  t h e n  

a l c o h o l .  T h i s  b e i n g  c a r r i e d  o u t  a t  l o w  t e m p e r a t u r e s ,  g a v e  

r i s e  t o  t h e  c L - s a l t .

I n  t h e  s e c o n d  caserç  t h e  p - a c i d  was p r e p a r e d
o

b y  h e a t i n g  1 0 0  gm. o f  p u r e  n a p h t h a l e n e  - p - s u l p h o n i c  a c i d  t o  1 2 0  , 

a n d  d r o p p i n g  i n  l 8 0  gm. o f  i s o p r o p y l  a l c o h o l  a n d  1 5 0  gm. o f  

c o n c e n t r a t e d  s u l p h u r i c  a c i d  w i t h  s h a k i n g  o v e r  t w e l v e  h o u r s .

T he  p r o d u c t  was  e x t r a c t e d  w i t h  w a t e r ,  n e u t r a l i s e d  w i t h  p o t a s s i u m  

h y d r o x i d e  and  r e c r y s t a l l i s e d  f r o m  w a t e r  many t i m e s .

As t h e  mono ^ n d  d i . i s o p r o p y l  d e r i v a t i v e s  

h a d  b e e n  s o  t h o r o u g h l y  e x p l o r e d ,  a n d  a s  t h e y  show ed  p r a c t i c a l l y  

n o  w e t t i n g  p r o p e r t i e s ,  we c o n f i n e d  o u r  a t t e n t i o n  t o  t h e  

t r i . i s o p r o p y l n a p h t h a l e n e s .



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

T h e  d - s u l p h o n i c  a c i d  v;as f i r s t  p r e p a r e d  by 

a  m o d i f i c a t i o n  o f  M ey e r  a n d  B e r n h a u e r ' s  s e c o n d  m e t h o d ,  s u g g e s t e d  

by  I m p e r i a l  C h e m i c a l  I n d u s t r i e s  L t d . ,  T h r e e  m o i s  o f

i s o p r o p y l  a l c o h o l  w e re  c o n d e n s e d  w i t h  ~j m o i s  o f  ICC^ s u l p h u r i c
«3 O

a c i d  b e l o w  5 5 > t h e  m i x t u r e  was h e a t e d  t o  I4O and  o n e  m o l  o f

p o w d e r e d  n a p h t h a l e n e - d - s u l p h o n i c  a c i d  ( s o d i u m  s a l t )  s t i r r e d  i n  

o v e r  a n  h o u r .  T h e  w h o le  vms s t i r r e d  f o r  s i x t e e n  h o u r s  a t  

a n d  I s f t  t o  s e p a r a t e ,  i n t o  tw o  l a y e r s .  T h e  u p p e r  w as  d i s s o l v e d  

i n  w a t e r  a s  b e f o r e ,  n e u t r a l i s e d  w i t h  c a u s t i c  s o d a ,  an d  e v a p o r a t e d  

t o  s m a l l  b u l k .  The  c r y s t a l s  o b t a i n e d  w e r e  m i x e d  w i t h  l a r g e  

q u a n t i t i e s  o f  s o d iu m  s u l p h a t e ,  a n d  t h e y  w e r e  t h e r e f o r e  d r i e d  i n  

a n  a i r  o v e n  , e x t r a c t e d  w i t h  a l c o h o l  an d  r e c r y s t a l l i s e d  f i r s t  f r o m  

t h i s  s o l v e n t  and  t h e n  f r o m  w a t e r ,  when g l i t t e r i n g  w h i t e  p l a t e s  

w e r e  o b t a i n e d .
Sp̂ hlA ^

+3 H O

The ç - a c i d  w as  p r e p a r e d  s i m i l a r l y ,  u s i n g  

p o t a s s i u m  n a p h t h a l e n e  -  ^  s u l p h o n a t e ,  a n d  k e e p i n g  t h e  t e m p e r a t u r e
o

a t  • T h i s  h a d  t h e  e f f e c t  o f  i m p r o v i n g  t h e  y i e l d ,  s i n c e  

M e y e r  an d  B e r n h a u e r  o b t a i n e d  o n l y  1J% o f  t h e  t h e o r e t i c a l ,  w h e r e a s  

we f o u n d  a l m o s t  50%

4

SOyH



B o t h  o f  t h e s e  s a l t s  w e r e  t h e n  d e s u l p h o n a t e d  by t h e  m e t h o d  o f  

A r m s t r o n g  a n d  M i l l e r  ( T r a n s .  Chem. S p o . l 8 8 l4 , , 1 ^ 8 ) u s i n g

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

d i s t i l l i n g  i n  s u p e r h e a t e d  s t e a m  a t  a n  i n s i d e  t e m p e r a t u r e  o f
0  ̂ o

c .  200  . I n  e a c h  c a s e  a  y e l l o w ,  v i s c o u s  o i l ,  b . p .  i y o - 1 8 o «h 

1 7  m .m .  w as  o b t a i n e d ,  w h i c h  b y  a n a l o g y  w i t h  t h e  a n a l y s e d  p r o d u c t  

o f  M i s s  Thompson ( f r o m  a n  U n p u b l i s h e d  Work)  was t r i . i s o p r o p y l — 

n a p h t h a l  e n e .

I d e n t i t y  was  c o n f i r m e d  b y  r e s u l p h o n a t i n g  t h e  

o i l s  w i t h  c o n c e n t r a t e d  s u l p h u r i c  a c i d  u n d e r  i d e n t i c a l  c o n d i t i o n s ,  

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

a n d  f i n d i n g  a  m i x e d  m e l t i n g  p o i n t .  No d e p r e s s i o n  was r e c o r d e d .

S i n c e  b o t h  & an d  (^ - a c id s  g i v e  r i s e  t o  

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

t a k e  up  t h e  same r e l a t i v e  p o s i t i o n s  i n  e a c h  s e r i e s .  F rom  

t h i s  f a c t ,  t o g e t h e r  w i t h  p r e v i o u s  w o r k  b y  M iss  T h o m p so n ,  t h e  

p r o b a b l e  c o n s t i t u t i o n  w as  d e d u c e d .

Co n s t i t u t i o n .

M i s s  T h o m p so n ,  w o r k i n g  on  s u l p h o n a t i o n ,  

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



iJ

a c c o r d i n g  t o  t h e  m e t h o d  o f  I m p e r i a l  C h e m i c a l  I n d u s t r i e s  L t d . ,

a n d  d e s u l p h o n a t e d  a s  d e s c r i b e d  by  M eyer  an d  B e r n h a u e r ,  g a v e  r i s e
0

t o  a  d i . i s o p r o p y l  n a p h t h a l e n e ,  m . p .  51 > a n d  a  t r i . i s o p r o p y l -  

n a p h t h a l e n e  b . p .  I 7 6 - I 8 1  /  1 8  m . m . ,  an d  t h a t  t h e  d i . i s o p r o p y l  

compound on  s u l p h o n a t i o n  g a v e  P r ^ 2  2 0 ^K, w h i l e  t h e

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

s u l p h o n y l  c h l o r i d e  Pr^ ^ SO2CI ,  m . p .  1 2 8 .

U s i n g  t e t r a l i n ,  s h e  o b t a i n e d  t h e  f o l l o w i n g

r e s u l t s

T e t r a l i n Prp, Rr + O i l

\Vb OH
rpOW

I s o p r o p y l  t e t r a l i n

fvo gen o-Ved.

b . p . 1148-149 /  1 7  rn.m.

^ eh gdr n a  Ve.d

G i o %6 M . p .  51

N o t  d e p r e s s i n g  a b o v e  com pound o f  
s am e  m . p .

D i . i s o p r o p y l  t e t r a l i n
d i . i s o p r o p y l n a p h t h a l e n e  

m .p  .51*

^ 10^7  i d e n t i f i e d  b y  p i c r a t e  m . p .  9 I  a s  ^

I t  i s  c l e a r  t h e r e f o r e  t h a t  t h e  d i . i s o p r o p y l  

t e t r a l i n  m u s t  b e  e i t h e r  ( 1 ) , ( 1 1 ) o r  ( 1 1 1 ) .

?rf C t^  ^

'

CV»i
Icrtz
\ CVz' 0) 0 0

O f  t h e s e  ( 1 1 ) c a n  be  e x c l u d e d  a s  v e r y  i m p r o b a b l e ,  and  ( 1 ) s ee m s  

m o s t  r e a s o n a b l e .  T h i s  f i t s  i n  w e l l  w i t h  g e n e r a l  c o n s i d e r a t i o n s  

t o o ,  f o r

(1 ) sô >iQ w o u l d  b e  e x p e c t e d  t o  r e a c t  i n  t h e  u n s u b s t i t u t e d



n u c l é u s  t o  g i v e  e i t h e r ; -
Tr.

5 0)%%
or

t h e  n e a t  s t a g e  b e i n g
_ frjJ

9i>jhta  \
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( 2 ) A l t e r n a t i v e l y .  The  f i r s t  a n d  s e c o n d  s t a g e s  m i g h t  b e ; -

9^3Mi

Pf|3

C0 “"—"

S4)N« or çl-c

^ I’-,.'

A s s u m i n g  t h e  v a l i d i t y  o f  t h e  a b o v e  a r g u m e n t s  

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

t r i . i s o p r o p y l a t i o n  ( I f  t h e  t h i r d  s t a g e  o b s e r v e d  i s  s u b s e q u e n t  

t o  t h e  s e c o n d  s t a g e  o b s e r v e d ;  t h a t  i s ,  i f  t h e  d i . i s o p r o p y l  

d e r i v a t i v e s  i s o l a t e d ,  a r e  t h e  t r u e  p r e c u r s o r s  o f  t h e  t r i  ) w i l l  

p r o c e e d  a s  f o l l o w s : -

dL- s e r i e s
S0yHt

fr?

s e r i e s

00“
-

ft-i



Il

D e s u l p h o n a t i o n  o f  Q , f o l l o w e d  b y  r e s u l p h o n a t i o n  w o u ld  

b e  e x p e c t e d  t o  g i v e  P ,  a s  a c t u a l l y  o b s e r v e d ; -

De r i v a t i v e s  .

M eyer  a n d  B e r n h a u e r  i n  t h e i r  i n v e s t i g a t i o n s  h a d  

p r e p a r e d  t h e  f o l l o w i n g  d e r i v a t i v e s  o f  t h e  d i . i s o p r o p y l n a p h t h a l e n e  

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

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

We a t t e m p t e d  t o  p r e p a r e  s i m i l a r  d e r i v a t i v e s  o f  t h e  

t r i . i s o p r o p y l n a p h t h a l e n e s  , b u t  i n  t h e  ^ - s e r i e s  we m e t  w i t h  

a b s o l u t e  f a i l u r e ,  s i n c e  n o n e  o f  t h e  p r o d u c t s  w o u ld  c r y s t a l l i s e ,  

r e m a i n i n g  d a r k  b ro w n  s t i c k y  l i q u i d s .  T h e  cL -com pounds , h o w e v e r ,  

g a v e  a  w e l l  d e f i n e d  s e r i e s  o f  d e r i v a t i v e s .  T h e  s u l p h o n y l  

c h l o r i d e  was made b y  t h e  m e t h o d  o f  G e r h a r d t  a n d  C h i o z z a  ( A n n a l e n . 

1 8 5 5 ,  § 2  > 2 9 9  )» a n d  i t  c r y s t a l l i s e d  f r o m  a b s o l u t e  a l c o h o l  i n

s m a l l  c r e a m y  s h i n i n g  p l a t e s ,  m . p .  1 2 8 - 1 2 9 .  F rom  t h i s  com pound  

w e r e  p r e p a r e d  by  t h e  u s u a l  m e t h o d s  t h e  f o l l o w i n g  c o m p o u n d s

( I ) The  e t h y l  e s t e r  , i n  c l u s t e r s  o f  s m a l l  w h i t e  c r y s t a l s ,  m . p . 7 2

( I I ) T h e  p h e n y l  e s t e r  a s  y e l l o w i s h  w h i t e  o p a q u e  c u b e s , m . p . 62 - 6 $°

( I I I ) m . C r e s y l  e s t e r  a s  w e l l  d e f i n e d  b r o w n i s h  w h i t e  c u b e s , m . p . 6 2 *
0

( I V )  S u l p h o n a m i d e  -  w h i t e  s h i n i n g  m i c r o s c o p i c  c r y s t a l s , m . p . l $ h

(V) S u l p h o n a n i l i d e  -  c r e a m y  s h i n i n g , v e r y  s m a l l  c r y s t a l s , m . p . 187°



A t t e m p t s  w e r e  m ade  t o  p r e p a r e  t h e  m e t h y l  e s t e r ,  

b u t  t h e s e  w e r e  u n s u c c e s s f u l ,  a s  a l s o  was t h e  a t t e m p t e d  p r e p a r a t i o n  

o f  t h e  c L - n a p h th o l .  O n l y  a  s m a l l  p a r t  o f  t h e  a c i d  was

c o n v e r t e d ,  and  t h e  two c o u l d  n o t  be  e f f e c t i v e l y  s e p a r a t e d .

Of t h e  h y d r o c a r b o n ,  o n l y  o n e  d e r i v a t i v e  c o u l d  be  

m a d e  -  t h e  n i t r o  co m p o u n d ,  w h ic h  c r y s t a l l i s e d  f r o m  g l a c i a l  a c e t i d
o

a c i d  i n  b r o w n  i l l  d e f i n e d  c r y s t a l s ,  m . p .  hM- • No p i c r a t e  c o u l d  

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

i n  c o l o u r  when t h e  h y d r o c a r b o n  was  a d d e d .  T h i s  i s  n o t

a l t o g e t h e r  c o n s i s t e n t  w i t h  t h e  v i e w  t h a t  i n  s u c h  m o l e c u l a r  

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

c om pound  a s  t h e  a c c e p t o r ,  ( B e n n e t t  a n d  W i l l i s ,  J . C h e m . S o c .

1 9 2 9 ,  l $ h ,  2 5 6  ; A . R . 1 9 3 1 1 1 3 M-; Hammick a n d  S i x s m i t h ,

J .  Ch e m . S o c . 1 9 3 5 , I I 4 I , $ 8 o . )  s i n c e  t h e  t h r e e  I s ^ p r o p y l

g r o u p s  s h o u l d  e n h a n c e  t h e  d o n o r  p r o p e r t i e s  o f  t h e  n a p h t h a l e n e .  

H ow ever  , n o n - f o r m a t i o n  may be  d u e  t o  t h e  s t e r i c  e f f e c t  o f  t h e  

t h r e e  l a r g e  i s o p r o p y l  g r o u p s .
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B . ISQPROPYLMPHTHALENB DISULPHONIC ACIDS.

D i s u l p h o n a t i o n  o f  N a p h t h a l e n e .

The  p o l y s u l p h o n a t i o n  o f  n a p h t h a l e n e  h a s  b e e n  

s t u d i e d  i n  d e t a i l  by  A r m s t r o n g  a n d  Wynne ( P r o c . Ch e m . S o c .

I 6 S 5  1 6 9 5 ) 1  a n d  l a t e r  b y  F i e r z - D a v i d ,  ( H e l v .Ch i m . A c t a .

1 9 2 0  “  1 9 2 4  ) .  C o n s i d e r i n g  t h e  n u m b e r  o f  i s o m e r s  t h e o r e t i c a l l y  

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

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

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

e n t e r s  t h e  o r t hQ p a r a  o r  p e r i  p o s i t i o n  t o  t h e  f i r s t .  T h e y  

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

d i f f e r e n t  n u c l e i .  No compound  h a s  e v e r  y e t  b e e n  d i s c o v e r e d  

i n  w h i c h  t h i s  r u l e  i s  c o n t r a d i c t e d .

T h e  d i s u l p h o n i c  a c i d s  p o s s i b l e  a r e  t h e r e f o r e ; —

Of t h e s e ,  t h e  I . 7  a c i d  h a s  n e v e r  b e e n  f o u n d .

An e l a b o r a t e  i n v e s t i g a t i o n  o f  t h e  d i s u l p h o n a t i o n  

o f  n a p h t h a l e n e  by  F i e r z - D a v i d  a n d  H a s l e r  ( H e l v . C h i m . A c t a .

1 9 2 5  6 .  1 1 5 5  ) h a s  l e d  t o  t h e  f o l l o w i n g  c o n c l u s i o n s : -

U n d e r  10° t h e r e  a r e  a l m o s t  c o n s t a n t  p r o p o r t i o n s  o f  I . 5  and  1 . 6  

a c i d  (70% 1 . 5  t o  25% 1 . 6  ) t o g e t h e r  w i t h  t r a c e s  o f  2 . 7  .



As t h e  t e m p e r a t u r e  o f  s u l p h o n a t i o n  r i s e s ,  t h e  p r o p o r t i o n  o f  1*5 

d e c r e a s e s ,  g i v i n g  p l a c e  t o  1 . 6  a n d  2 . 7  a c i d s .  A t  1 5 0  -  1 5 5 °
o

no  1 . 5  i s  p r e s e n t .  A t  II4O t h e  2 .6  a c i d  b e g i n s  t o  a p p e a r  an d
, o

i n c r e a s e s  a s  t h e  t e m p e r a t u r e  r i s e s  u n t i l  a t  1 8 0  a  maximum o f

c . 50% i s  r e a c h e d ,  t h e  o t h e r  c o m p o n e n t s  b e i n g  t h e  1 . 6  a n d  2 . 7  a c i d s .
- 0

A t 1 0 5  t h e  m i x t u r e  c o n t a i n s  c .  25^  2 . 6 , 65% 2 . 7  an d  10% 1 . 6  .

I s o p r o p y l a t i o n  o f  t h e  D i s u l p h o n i c  A c i d s .

We w o r k e d  w i t h  t h e  1*5  and  2 . 7  a c i d s ,  w h i c h  w e r e  

p r e p a r e d  b y  t h e  m e t h o d  o f  I m p e r i a l  C h e m i c a l  I n d u s t r i e s .

I s o p r o p y l a t i o n  was a t t e m p t e d ,  u s i n g  t h e  s am e  c o n d i t i o n s  a s  f o r  

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

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

d i s u l p h o n i c  a c i d .  T he  m i x t u r e  was t r e a t e d  a s  b e f o r e ,  b u t  t h e  

a t t e m p t e d  p r e p a r a t i o n  was: a  c o m p l e t e  f a i l u r e .  I n  e a c h  c a s e

much s u l p h u r  d i o x i d e  was e v o l v e d ,  a n d  t h e  p r o d u c t  o b t a i n e d  was 

f o u n d  t o  b e  m e r e l y  a  n a p h t h a l e n e  d i s u l p h o n i c  a c i d ,  t h o u g h  t & e r e  

w a s  some e v i d e n c e  f o r  t h e  f o r m a t i o n  o f  a n  i s o p r o p y l  com pound  

f r o m  t h e  1 . 5  a c i d  i n  t h a t  t h e  s u l p h o n y l  c h l o r i d e  p r e p a r e d  f r o m
o

t h e  p r o d u c t  h a d  a  M.P o f  2 1 h .  T h i s  d o e s  n o t  c o r r e s p o n d  w i t h

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

e x p l a i n e d  i f  i n  t h e  p r o c e s s  o f  a t t e m p t e d  I s o p r o p y l a t i o n ,  t h e  

s u l p h o n i c  a c i d  g r o u p s  h a d  u n d e r g o n e  c h a n g e  o f  p o s i t i o n .



N a p h t h a l e n e  2 . 6  d i s u l p h o n y l c h l o r i d e  h a s  a  M.P o f  225  .

If i  t h i s  w e r e  m ix e d  w i t h  a  c e r t a i n  a m o u n t  o f  a n  i s o p r o p y l  c o m p o u n d ,
o

a  d e p r e s s i o n  o f  t h e  M.P t o  2 1 h  m i g h t  b e  e x p e c t e d .

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

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

b e  o b t a i n e d .  W i th  t h e  1 . 5  a c i d ,  8  gms ( 5 *7% y i e l d )  o f  a  w h i t e

c r y s t a l l i n e  s o l i d ,  M .p .  51  , B . P  I 6 6  /  I 8  mm, w h ic h  was  

d i i s o p r o p y l n a p h t h a l e n e . From t h e  2*7  a c& d ,  we o b t a i n e d  a
o

y e l l o w  v i s c o u s  o i l ,  B . P .  184. -  1 8 8  /  I 9  mm -  t r i . i s o p r o p y l  

n a p h t h a l e n e ,  b u t  i n  o n l y  5 *9% y i e l d .  T h e r e  was  no  e v i d e n c e

t o  show w h e t h e r  t h e s e  w e r e  o b t a i n e d  f r o m  mono o r  d i s u l p h o n i c  a c i d s .  

B e a r i n g  i n  m i n d  t h e  l a r g e  a m o u n t s  o f  s u l p h u r  d i o x i d e  e v o l v e d  i t  

w o u l d  s ee m  m o re  l i k e l y  t h a t  t h e y  w e r e  d e r i v e d  f r o m  t h e  mono a c i d .

I n  v i e w  o f  t h e  f a c t  t h a t  a l k y l a t i o n  u n d e r  t h e s e

c o n d i t i o n s  t e n d s  t o  p r o d u c e  f i r s t  \ \ , t h e n
. 0 0

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

p r e s e n t  i n  an d

t e n d  t o  e n c o u r a g e ^  m. s u b s t i t u t i o n  o f  o t h e r  g r o u p s  e n t e r i n g

t h e  m o l e c u l e ,  i t  s eem s  l i k e l y  t h a t  i n  ( 1 )  a t  l e a s t ,  I s ^ r o p y l a t i o n

w o u l d  o c c u r  w i t h  d i f f i c u l t y .  I n  ) l l )  some m onoi s o p r o p y l a t i o n

i s  t h e o r e t i c a l l y  p o s s i b l e ,  a n d  i n  v i e w  o f  t h e  f a c t  t h a t

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

f r o m  t h e  1 . 5  a c i d  o n l y  a  d i  compound was o b t a i n e d ,  i t  s eem s  p o s s i b l e

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



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

o f  t h e  1*5  a c i d ,  a n  i n t e r e s t i n g  p h e n o m e n a  was o b s e r v e d .  The  

c o n d e n s a t i o n  p r o d u c t  was d i s s o l v e d  i n  h o t  w a t e r  p r i o r  t o  

n e u t r a l i s a t i o n .  On s t a n d i n g  f o r  a  f e w  s e c o n d s ,  i t  was  s e e n  

t h a t  c r y s t a l s  w e r e  s e p a r a t i n g .  T h e s e  w e r e  f i l t e r e d  o f f ,  

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

w e r e  f i l t e r e d ,  w a sh e d  a n d  d r i e d  i n  a n  a i r  o v e n .  A s m a l l  

p r o p o r t i o n  was r e c r y s t a l l i s e d  f r o m  w a t e r  i m m e d i a t e l y  a n d  on 

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

h e a t i n g  o n l y  c h a r r e d ,  a n d  r e t a i n e d  t h e i r  f o r m .  S o m e t im e  l a t e r ,  

some o f  t h e s e  n e e d l e s  w e r e  r e c r y s t a l l i s e d  a g a i n  f r o m  w a t e r .

T h i s  t i m e  t h e  p r o d u c t  c o n s i s t e d  o f  s h i n i h g ,  t r a n s p a r e n t , h e x a g o n a l  

p l a t e s .  On f u r t h e r  i n v e s t i g a t i o n  i t  was  f o u n d  t h a t  f r o m  p u r e  

d i s t i l l e d  w a t e r  e a c h  p r o d u c t  g a v e  h e x a g o n a l  p l a t e s ,  b u t  i n  50  c c  

w a t e r  c o n t a i n i n g  5 c c  d i l u t e  s u l p h u r i c  a c i d  n e e d l e s  a r e  f o u n d .

B o t h  c o m p o u n d s  p r o v e d  t o  h a v e  t h e  c o m p o s i t i o n

G io ^ e  N a )2  , 2HoO
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M e t h y l n a p h t h a l e n e  5 'ul p h o n i c  a c i d s .

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

w e r e  n o t  d e s c r i b e d  i n  t h e  l i t e r a t u r e  u n t i l  1 9 2 5 ,  t h o u g h  a s  e a r l y  

a s  1 8 8 2  , G i o v a n n o z z i  ( G a z z e t t a  I 8 8 2  ^  1 ^ 7 ) d e s c r i b e d  t h e

p r e p a r a t i o n  o f  t h e  d i m e t h y l  compound by  h e a t i n g  d i m e t h y l
0 *

n a p h t h a l e n e  t o  1 2 0  w i t h  t w i c e  i t s  w e i g h t  o f  s t r o n g  s u l p h u r i c  a c i d ,

E l b s  a n d  C h r i s t  ( J .  P r .  Chem. 1925  ( 1 1 ) I 7 )

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

w o r k i n g  on - M e t h y l n a p h t h a l e n e  . T h i s  t h e y  t r e a t e d  w i t h

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

o b t a i n e d  1 - m e t h y l n a p h t h a l e n e  - ^ . - s u l p h o n i c  a c i d ,  w h i c h  \b a s  s e p a r a t e d

b y  m e a n s  o f  t h e  b a r i u m  s a l t .  A s m a l l  a m o u n t  o f  i s o m e r i c  b a r i u m

s a l t  was l e f t  i n  t h e  m o t h e r s  l i q u o r s .  T h i s  was l a t e r  sh o w n

b y  V e s e l y  a n d  S t u r s a  ( C o l l . Cz e c h . Chem. Comm. 1 9 5 1 1 2. » 5 2 8 )

t o  b e  t h e  I . 5  i s o m e r .  ’ T h e s e  tw o  w o r k e r s  a l s o  d e s c r i b e d  a  m e an s
»

o f  p r e p a r i n g  t h e  l.Lj. a c i d ,  u s i n g  1 - m e t h y l n a p h t h a l  e n e  a t  0  i n  

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

was a l s o  a d v o c a t e d  by  S t e i g e r  ( H e l v . Ch i m . Ac t a . 1 9 5 0 , 1^ ,  1 7 5 - 1 8 6 )

V\fe w o r k e d  on  t h e  l . b -  a c i d ,  a n d  p r e p a r e d  i t ,  

u s i n g  t h e  m e t h o d  o f  V e s e l y  a n d  S t u r s a .  The  p o t a s s i u m  s a l t  was 

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

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

I t  s e p a r a t e d  f r o m  t h e  s o l u t i o n ,  a f t e e  s t i r r i n g  f o r  a  f e w  s e c o n d s ,

a s  a  w h i t e ,  s h i n i n g  m i c r o c r y s t a l l i n e  p r o d u c t ,  q u i t e  s o l u b l e  i n



'q

h o t  w a t e r ,  b u t  i n s o l u b l e  i n  c o l d .

I s o p r o p y l a t i o n  o f  M e t h y I n a p h t h a l e n e .

M e t h y l  i s o p r o p y l n a p h t h a l e n e  s u l p h o n i c  a c i d

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

h a v e  b e e n  m e n t i o n e d ,  n o t a b l y  b y  H e r z e n b e r g  a n d  R u h e m a n n ,  ( B e r .

1 9 2 7 ,  60 ( B ) ,  8 9 9  )» who o b t a i n e d  1 .2  o r  2 . h  f r o m  p e a t  t a r  a n d  /

b y  R u z i c k a  a n d  M i n g a z z i n i , ( H e l v . C h i m . A c t a . , 1 9 2 2 , g ,  7 1 ^ )

who s y n t h e s i s e d  l.L|.  b y  r a t h e r  a  l e n g t h y  p r o c e s s .  No c o n v e n i e n t

m e t h o d  o f  p r e p a r a t i o n  h a s  s o  f a r  b e e n  d e s c r i b e d ,  h o w e v e r .

We p r e p a r e d  t h e  p o t a s s i u m  s a l t  o f  t h e  a c i d , b y

m e t h o d s  a n a l o g o u s  t o  t h o s e  u s e d  w i t h  t h e  t y p e s  A a n d  B p r e v i o u s l y

d e s c r i b e d .  2  m o i s  i s o p r o p y l  a l c o h o l  w e r e  c o n d e n s e d  w i t h  7  m o i s

100% s u l p h u r i c  a c i d ,  a n d  1 m ol  o f  p o t a s s i u m  s a l t  o f  1 - m e t h y l n a p h —

t h a l e n e  s u l p h o n i c  a c i d  was s t i r r e d  i n .  The  f i n a l  p r o d u c t

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

p r o p y l n a p h t h a l e n e  s u l p h o n i c  a c i d ,  i n  Ql% y i e l d .  T h i s  on

d e s u l p h o n a t i o n  b y  t h e  u s u a l  m e t h o d s ,  g a v e  r i s e  t o  a  p a l e  y e l l o w  
0

o i l ,  b . p .  1 9 9  “  m e t h y l  m onoi s o p r o p y l n a p h t h a l e n e .

A t t e m p t s  t o  p r e p a r e  i d e n t i f i a b l e  d e r i v a t i v e s  

o f  t h e s e  w e r e  u n s u c c e s s f u l ,  s i n c e  b o t h  t h e  s u l p h o n y l  c h l o r i d e ,  

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

Co n s t i t u t i o n .

W i t h  r e g a r d  t o  t h e  c o n s t i t u t i o n  o f  t h i s  compound 

i t  s ee m s  m o s t  p r o b a b l e  t h a t  t h e  i s o p r p y l  g r o u p  w i l l  e n t e r  t h e
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u n s u b s t i t u t e d  n u c l e u s  i n  e i t h e r  t h e  1 o r  t h e  h  p o s i t i o n ,  g i v i n g  

e i t h e r ; -  p ^03,.or

d e s u l p h o n a t e d  t o  ' chi

00or
Pvf (il)

o f  w h i c h  (U) s e e m s  t h e  m o r e  p r o b a b l e .

S i n c e  t h e  p o t a s s i u m  s a l t  o f  t h i s  compound 

sh o w e d  v e r y  i n f e r i o r  w e t t i n g  p r o p e r t i e s  t o  t h e  t r i . i s o p r o p y l -  

n a p h t h a l e n e s  , n o  a t t e m p t  was made  t o  p r e p a r e  c o r r e s p o n d i n g  

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



J \



D . TERT. BUTYLNAPHTHALBNE SULPHONIC A CID .

N a p h t h a l e n e  -  ^ - s u l p h o n i c  a c i d  w as  o b t a i n e d  a s  

p r e v i o u s l y  d e s c r i b e d  u n d e r  s e c t i o n  A , a n d  a t t e m p t s  w e r e  made 

t o  p r e p a r e  t h e  t e r t . b u t y l  com pound  b y  a n a l o g y  w i t h  t h e  m e t h o d s  

w h i c h  h a d  p r o v e d  s u c c e s s f u l  w i t h  i s o p r o p y l  and  m e t h y l i s o p r o p y l  

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

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

t h e  o r i g i n a l  n a p h t h a l e n e s u l p h o n i c  a c i d .

I t  vi/as t h e r e f o r e  t h o u g h t  t h a t  t h e  m o s t  s u c c e s s f u l  

w ay  w o u ld  b e  t o  p r e p a r e  t e r t . b u t y l n a p h t h a l e n e ,  a n d  s u l p h o n a t e  t h i s  

i n  t h e  u s u a l  w ay .  The  h y d r o c a r b o n  h a s  o n l y  b e e n  d e s c r i b e d  

t h r e e  t i m e s  i n  t h e  l i t e r a t u r e  ( 1 ) S p a t h .  ( Z e n t r a l b l a t t  I 9 1 4 ,

1 , 8 6 5 Mo n a t s h  1 9 15»  » 201M-) p r e p a r e d  i t  i n  s m a l l

q u a n t i t i e s  f r o m  m a g n e s i u m  -  dL- n a p h t h y l  b r o m i d e ,  a n d  t e r t . 

b u t y l  b r o m i d e  b y  a  G r i g n a r d  r e a c t i o n .  He o b t a i n e d  a  p a l e

y e l l o w  o i l ,  b . p .  2 8 0 .

( I I ) B a r b o t  ( B a l l . S o c . C h i m . 1950  ( h )  , 1 5 1^  ) d i s c o v e r e d

t h a t  a  F r i e d e l  — C r a f t s *  r e a c t i o n  w i t h  t e t r a l i n  g a v e  p

s u b s t i t u t e d  p r o d u c t s  i n  g o o d  y i e l d s  i f  a l u m i n i u m  b r o m i d e  i s  u d e d

i n s t e a d  o f  t h e  c h l o r i d e .  F ro m  t e t r a l i n  h e  p r e p a r e d  t e r t .

b u t y l  t e t r a l i n .  T h i s  v/as t h e n  d e h y d r o g e n a t e d  b y  m i x i n g  w i t h  s u l p h u r
o

a n d  h e a t i n g  t o  215  “  220  . T he  p r o d u c t  o b t a i n e d  was p u r i f i e d ,  

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

o b t a i n e d  f r o m  iA  h a d  M .P .  102  -  105  • )

( I I I ) Wm. Gump ( J .  ^ e r . Chem. S o c . 1 9 5 1 , ^  , 5 8 o ) s t u d i e d  

t h e  a c t i o n  o f  b u t y l  c h l o r i d e  on n a p h t h a l e n e  u s i n g  a l u m i n i u m
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c h l o r i d e .  He was  r e p e a t i n g  t h e  e x p e r i m e n t s  made  by  W e g s c h e i d e r

( M o n a t s h  l 8 8 h  , ^  , 2 5 8 )  who s a i d  t h a t  h e  h a d  o b t a i n e d
0

j ^ o b u t y l n a p h t h a l e n e  , b . p .  28o. Gump s a i d  t h a t  t h i s  compound

was  p r o b a b l y  t h e  t e r t  . b u t y l n a p h t h a l e n e  o b t a i n e d  by  . S p a t h .

Gump t r i e d  t o  p r e p a r e  t h e  s am e  c o m p o u n d ,  u s i n g  t e r t  b u t y l c h l o r i d e ,

b u t  w as  u n s u c c e s s f u l .

None o f  t h e s e  m e t h o d s  s e e m e d  t o  b e  c o n v e n i e n t

f o r  p r e p a r i n g  l a r g e  q u a n t i t i e s ,  s i n c e  (1 ) ,  a n d  (111) g a v e  o n l y

s m a l l  y i e l d s ,  a n d  ( 1 1 ) ,  t h o u ^  g i v i n g  l a r g e  q u a n t i t i e s ,  was

r a t h e r  a  l e n g t h y  p r o c e s s .
We, t h e r e f o r e ,  d e c i d e d  t o  t r y  t o  p r e p a r e  t h e

h y d r o c a r b o h  b y  m e t h o d s  a n a l o g o u s  t o  t h o s e  u s e d  by  V e r l e y  ( B u l l .

S o c . C h i m . 1 8 9 8  , ( 5 ) ,  33  , 6 7  ) i n  t h e  p r e p a r a t i o n  o f

t g x t . b u t y l t o l u e n e . One gm. m o l  o f  n a p h t h a l e n e  was d i s s o l v e d
o

i n  o n e  gm. m o l .  o f  i s o b u t y l  a l c o h o l  a n d  some 80  — 1 0 0  P . E . ,  

a n d  was s h a k e n  f o r  t w e n t y - f o u r  h o u r s  w i t h  1 5 0  gms f u m i n g  s u l p h u r i c  

a c i d ,  (25% The r e s i d u e  was  p o u r e d  i n t o  w a t e r ,  a n d

e x t r a c t e d  w i t h  P . B .  A m i x t u r e  o f  u n c h a n g e d  n a p h t h a l e n e  a n d

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

t o  s e p a r a t e ,  b u t  a s  much n a p h t h a l e n e  a s  p o s s i b l e  was r e m o v e d  

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

by  v a cu u m  d i s t i l l a t i o n .  hO -  50  gms w e r e  o b t a i n e d  by  t h i s
o

m e t h o d .  T h e  o i l  was p a l e  y e l l o w ,  a n d  h a d  a  b . p .  o f  2 8 0  a t

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

s i s t e d  o f  lo n g ,  o r a n g e  n e e d l e s ,  M.P lOM- , w i t h  d e c o m p o s i t i o n .



We a l s o  t r i e d  t o  o b t a i n  t h e  sam e  compound  f r o m  t e r t . b u t y l  a l c o h o l ,

b u t  t h i s  was  u n s u c c e s s f u l .

I t  was  d i f f i c u l t  t o  d e c i d e  w h e t h e r  t h i s  w e r e

t h e  dL o r  t h e  p c o m p o u n d .  T h e  b . p .  ( 2 8 o ^ )  a g r e e s  w i t h  t h e

cL- compound o f  S p a t h  an d  o f  Gump, b u t  t h e  M.P o f  t h e  p i c r a t e  
0

( l O h  ) s ee m s  a s  t h o u g h  i t  may b e  i d e n t i c a l  w i t h  t h a t  o f  B a r b o t » s
o

p -  com pound  (M.P  102  -  lo5 ) ,  H o w e v e r ,  s i n c e  t h e  c o n d e n s a t i o n

w as  c a r r i e d  o u t  a t  room t e m p e r a t u r e ,  a n d  s i n c e  i n  n a p h t h a l e n e  * 

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

o L - c o m p o u n d  a t  a  s o m e w h a t  h i g h e r  t e m p e r a t u r e  t h a 6  t h i s ,  i t  s e e m s  

p r o b a b l e  t h a t  i t  i s  t h e  d. compound  w h i c h  i sCOf o r m e d .
0

T h i s  on  h e a t i n g  t o  80  -  100  o n  a  w a t e r  b a t h  

w i t h  1 0  m o i s  c o n c e n t r a t e d  s u l p h u r i c  a c i d  a n d  n e u t r a l i s i n g  w i t h  

b a r i u m  h y d r o x i d e ,  f o l l o w e d  b y  b a r i u m  c a r b o n a t e  p r o d u c e d  w h a t  was  

p r o b a b l y  a  t e r t . b u t y l n a p h t h a l e n e  - p -  s u l p h o n i c  a c i d  ( B a r i u m  s a l t ) ,  

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

F rom  t h i s  w as  o b t a i n e d  t h e  p o t a s s i u m  s a l t  w h i c h  h a d  a  v e r y  s i m i l a r  

a p p e a r a n c e .  No o t h e r  d e f i n i t e  d e r i v a t i v e s  c o u l d  b e  o b t a i n e d ,  

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

s i m i l a r  i n  a p p e a r a n c e  t o  a l l  t h e  o t h e r  n o n - s o l i d  d e r i v a t i v e s  o f  

t h e  (i s e r i e s  o f  s a l t s .

T h e  w e t t i n g  p r o p e r t i e s  o f  t h e s e  tw o  s a l t s  w e r e  

q u i t e  g o o d ,  b e i n g  s u p e r i o r  t o  a n y  y e t  p r e p a r e d  p u r e ,  b u t  s t i l l  

i n f e r i o r  t o  t h e  c r u d e  I . C . I .  p r o d u c t .
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S u l p h o n a t i o n  o f  T e t r a l i n .

The p a r e n t  t e t r a l i n  s u l p h o n i c  a c i d  h a s  b e e n  

p r e p a r e d  by  a  f e w  w o r k e r s .  M o r g a n ,  M i c k l e t h w a i t  a n d  W i n f i e l d ,  

p r e p a r e d  i t  by  t h e  o x i d a t i o n  o f  t e t r a l i n  s u l p h u r i c  a c i d .

( J . C h e m . S o c . 1 9 0 4 , T . 7 5 6 ,  P . l l O J .  I t  i s  a l s o  f o r m e d  a s
* \ 

t h e  s u l p h o n y l  c h l o r i d e  by t h e  a c t i o n  o f  c h l o r o s u l p h o n i c  a c i d

on  t e t r a l i n  a t  0 ° .  ( D . R . P  5 5 6 6 1 5 , f r o m  Z e n t r a l b l a t t  1 9 2 1 ( )

1 2 5 - 1 2 6  ) We u s e d  t h e  m e t h o d  o f  B a m b e r g e r  a n d  K i t s c h e l t

( B e r . 1 6 9 0  , 25 , 1 5 6 5 » )  t e t r a l i n  b e i n g  s t i r r e d  w i t h
o

c o n c e n t r a t e d  s u l p h u r i c  a c i d  a t  40  -  5 0 . T h i s  a c i d  was  shown 

l a t e r  by  S c h r o e t e r  a n d  h i s  f e l l o w  w o r k e r s  ( A n n a l e n , 1 9 2 2 ,  4 2 6 , 

6 5 - 1 6 0 )  t o  b e  t h e  a c i d .

i s o p r o p y l a t i o n  o f  T e t r a l i n .

T h e r e  h a s  b e e n  l i t t l e  work  on . t h e  i s o p r o p y l a t i o n  

o f  t e t r a l i n .  B a r b o t  (Bu l l . S o c .Ch i m .  1 9 5 0 , ( 4 ) 4 ^» 1 5 1 4 )

p r e p a r e d  i t , ,  u s i n g  t e t r a l i n ,  a l u m i n i u m  b r o m i d e  and  i s o p r o p y l  

b r o m i d e .  The  o n l y  o t h e r  w o rk  h a s  b e e n  d o n e  by  M i s s  T hom pson  

( u n p u b l i s h e d  w o r k ) ,  who p r e p a r e d  a  mono i s o p r o p y l  d e r i v a t i v e  

by t h e  I . C . I  m e th o d  o f  c o n d e n s a t i o n ,  u s i n g  t h e  p r o d u c t  f o r  

d e s u l p h o n a t i o n .  I t  was shown by  d e h y d r o g e n a t i o n  t h a t  i n  

t e t r a l i n  t h e  f i r s t  i s o p r o p y l  g r o u p  e n t e r s  t h e  p -  p o s i t i o n .
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We r e p e a t e d  t h i s  work  i n  o r d e r  t o  o b t a i n  t h e  i s o p r o p y l  t e t r a l i n  

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

c o n d e n s e d  2^  m o i s  o f  i s o p r o p y l  a l c o h o l  w i t h  s o d i u m  t e t r a l i n  

s u l p h o n a t e  i n  t h e  p r e s e n c e  o f  s u l p h u r i c  a c i d ,  b u t  t h e  m e t h o d  was 

f o u n d  t o  b e  u n s a t i s f a c t o r y ,  o w in g  t o  t h e  f a c t  t h a t  s o d i u m  

i s o p r o p y l t e t r a l i n  s u l p h o n a t e  i s  o n l y  s l i g h t l y  l e s s  s o l u b l e  t h a n

s o d i u m  s u l p h a t e .  An a t t e m p t  was  t h e n  m ade  u s i n g  t h e  b a r i u m
{

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

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

s o d i u m  s a l t .  T h e  r e s u l t i n g  p r o d u c t  w as  n e u t r a l i s e d  by

b a r i u m  h y d r o x i d e ,  f o l l o w e d  by b a r i u m  c a r b o n a t e #  an d  f r o m  t h e

f i l t r a t e  t h e  b a r i u m  s a l t  was  o b t a i n e d  a s  w h i t e  c r y s t a l s .  T h e  

y i e l d  was much i m p r o v e d ,  b u t  a s  t h e  p r o c e s s  v^as e x t r e m e l y  

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

a c i d  c o n d e n s a t i o n  m i x t u r e ,  w i t h  i t s  a c i d  s t r e n g t h  b r o u g h t  t o  100%, 

b y  a d d i n g  t h e  c a l c u l a t e d  a m o u n t  o f  f u m i n g  a c i d  (50% SCg) i n s t e a d  

o f  i s o l a t i n g  t h e  p u r e  t e t r a l i n  s u l p h o n i c  a c i d .  T h i s  was f o u n d  

t o  b e  s a t i s f a c t o r y ,  t h e  y i e l d  b e i n g  i n c r e a s e d  t o  66% o f  t h e  

t h e o r e t i c a l .  T h i s  b a r i u m  s a l t  on  d e s u l p h o n a t i o n  g a v e

r i s e  t o  i s o p r o p y l  t e t r a l i n .

I t  s e e m s  p r o b a b l e ,  t h e r e f o r e ,  t h a t  t h e  o r i g i n a l  

a c i d  w i l l  h a v e  t h e  c o n s t i t u t i o n : -

T h i s  i s  q u i t e  p o s s i b l e  s i n c e  i n  n a p h t h a l e n e  t h e  d o u b l e  b o n d  may 

w q n d e r  b e t w e e n  i  an d



T h i s  compound  on d e s u l p h o n a t i o n  w o u l d  t h e n  g i v e  r i s e  t o  

(3- i s o p r o p y l t e t r a l i n .

T h e  m a g n e s i u m  a n d  p o t a s s i u m  s a l t s  w e r e  p r e p a r e d  

f r o m  t h e  b a r i u m  s a l t  a s  w e l l  d e f i n e d  c r y s t a l s .  A s u l p h o n y l  

c h l o r i d e ,  M.P 6 7  -  6 8 ° a n d  a  w e l l  d e f i n e d  c r y s t a l l i n e  a n i l i d e  

M .P .  2 0 4  w e r e  a l s o  o b t a i n e d .

The  w e t t i n g  p r o p e r t i e s  o f  t h e  t e t r a l i n  

c o m p o u n d s  w e r e  i n f e r i o r  t o  t h o s e  o f  t h e  t r i . i s o p r o p y l n a p h t h a l e a e &
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MAPHÏHALEME -  CL -  SULPHONIC ACID (SODIUM SALT)
iO-3 Ha,

N a p h t h a l e n e  1 p a r t  u s e d  JOO gms

S u l p h u r i c  a c i d ( 100%) 1 p a r t  u s e d  5 0 0  gms

The  n a p h t h a l e n e  was g r o u n d  up  i n  a  p e s t l e  

a n d  m o r t a r ,  a n d  s i e v e d  t h r o u g h  t h e  f i n e s t  s i e v e .  When a l l  

h a d  t h u s  b e e n  f i n e l y  p o w d e r e d ,  256  gms w e r e  w e i g h e d  o u t .  The  

s u l p h u r i c  a c i d  was  w e i g h e d  i n t o  a  l a r g e  b e a k e r , a n d  h e a t e d  o ^
o

a  c o n s t a n t  l e v e l  w a t e r  b a t h  t o  60  -  6 5  • T h e  t e m p e r a t u r e
o .

m u s t  b e  k e p t  c o n s t a n t  t h r o u g h o u t  t h e  e x p e r i m e n t  b e l o w  70  •

T he  n a p h t h a l e n e  was  s t i r r e d  i n  v e r y  g r a d u a l l y  o v e r  2  h o u r s  

a n d  s t i r r i n g  was  c o n t i n u e d  o v e r n i g h t .  T h e  w h o l e  was

c o o l e d  d ow n ,  d i s s o l v e d  i n  90O c c  h o t  d i s t i l l e d  w a t e r  a n d

n e u t r a l i s e d  w i t h  c o n c e n t r a t e d  c a u s t i c  s o d a  s o l u t i o n .  The h o t  

n e u t r a l  s o l u t i o n  was  a l l o w e d  t o  s t a n d  u n t i l  t h e  t e m p e r a t u r e  

r e a c h e d  hO ^an d  was t h e n  f i l t e r e d .  T h e  c r y s t a l s  o b t a i n e d
o

w e r e  d r i e d  i n  a n  a i r  o v e n  a t  1 5 0  . T h e  f i l t r a t e  was
o

c o n c e n t r a t e d  s o m e w h a t ,  a g a i n  c o o l e d  t o  hO a n d  f i l t e r e d .  T h i s  

was  c o n t i n u e d  u n t i l  t h e  m a j o r i t y  o f  t h e  s o d i u m  s u l p h o n a t e  h a d  

b e e n  e x t r a c t e d ,  a n d  t h e  c r y s t a l s  b e ca m e  m ix e d  w i t h  s o d i u m  

s u l p h a t e .

Y i e l d :  5 9 0  g m s ,  b e i n g  6 %  o f  t h e  t h e o r e t i c a l .
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TRI-ISOFROPYLNAI’HTHALBmB  - c l -  SüXPHOMIC ACID (S o d iu m  s a i t . )

5 m o i sI s o p r o p y l  A l c o h o l  5 m o i s  u s e d  l8o gms

S u l p h u r i c  a c l d ( 1 0 (%) e x c e s s ( 6~7  m o i s  ) u s e d  6 7 6  gms

N a p h t h a l e n e  -cL- s u l p h o n i c  a c i d ( s a l t )  1 m o l  u s e d  259  gms

The  m e t h o d  u s e d  was t h a t  a d v o c a t e d  b y  

I m p e r i a l  C h e m i c a l  I n d u s t r i e s  L t d .

The  i s o p r o p y l  a l c o h o l  was c o o l e d  i n  i c e ,  a n d

s u l p h u r i c  a c i d  was r u n  i n  f r o m  a  s e p a r a t i n g  f u n n e l ,  t h e
0

t e m p e r a t u r e  b e i n g  k e p t  a t  50  -  55 • Tlie r e a c t i o n  was v e r y  

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

b u t  a f t e r  a b o u t  tw o  t h i r d s  h a d  b e e n  a d d e d  t h e  r i s e  i n  t e m p e r a t u r e  

w as  p r a c t i c a l l y  n e g l i g i b l e .

T h e  m i x t u r e  o f  i s o p r o p y l  h y d r o g e n  s u l p h a t e  a n d

s u l p h u r i c  a c i d  was h e a t e d  o n  a  w a t e r  b a t h  ( c o n s t a n t  l e v e l  t y p e )
o

t o  40  -  M-5 C,  a n d  t h e r e  k e p t  c o n s t a n t .

T h e  s o d i u m  n a p h t h a l e n e  s u l p h o n a t e  a s  p r e p a r e d  

i n  t h e  p r e v i o u s  e x p e r i m e n t  was f i n e l y  p o w d e r e d ,  a n d  a d d e d  s l o w l y  

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

b e i n g  m e c h a n i c a l l y  s t i r r e d  t h r o u g h o u t .  S t i r r i n g  was 

c o n t i n u e d  f o r  20  h o u r s ,  t h e  t e m p e r a t u r e  b e i n g  k e p t  c o n s t a n t .

T h e  m i x t u r e  was  t h e n  a l l o w e d  t o  s t a n d  u n t i l  l a y e r s  s e p a r a t e d .

The  u p p e r  l a y e r  o f  t r e a c l y  s o l i d  was r e m o v e d  b y



m e a n s  o f  a  l a d l e ,  a n d  d i s s o l v e d  i n  a b o u t  8 0 0  c c  o f  h o t  w a t e r .

T h e  w h o l e  was  n e u t r a l i s e d  w i t h  a  s a t u r a t e d  s o l u t i o n  o f  c a u s t i c  

s o d a ,  a n d  l e f t  t o  c r y s t a l l i s e .  M o s t  o f  t h e  r e q u i r e d  s a l t

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

c r y s t a l l i s a t i o n  h a s  c o n t i n u e d  f o r  2 - 5  h o u r s ,  t h e  s o l i d  s e p a r a t i n g  

i s  m a i n l y  s o d i u m  s u l p h a t e ,  w i t h  a  n e g l i g i b l e  a m o u n t  o f  o r g a n i c  

m a t t e r .

T h e  m a s s  i s  f i l t e r e d ,  a n d  d r i e d  i n  a n  a i r  o v e n  a t
0

1 5 0  C ( C a r e  m u s t  b e  t a k e n  t o  s e e  t h a t  t h e  v e s s e l  i s  much l a r g e u r  

t h a n  t h e  a m o u n t  o f  s o l i d ,  a n d  t h a t  t h e  c r u s t  f o r m i n g  on  t h e

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

f r o m  s o d i u m  s u l p h a t e  b y  b o i l i n g  w i t h  a b s o l u t e  a l c o h o l ,  i n  w h i c h  

i t  i s  e x t r e m e l y  s o l u b l e .  The a l c o h o l i c  e x t r a c t  was

e v a p o r a t e d  down s o m e w h a t ,  b u t  i t  was f o u n d  t h a t  c r y s t a l l i s a t i o n  

w o u ld  n o t  o c c u r ,  a n d  t h e  w h o l e  was t h e r e f o r e  t a k e n  t o  d r y n e s s ,  

a n d  r e c r y s t a l l i s e d  f r o m  w a t e r .  P u r e  w h i t e  g l i s t e n i n g  p l a t e s

w e r e  o b t a i n e d .

Cr u d e  y i e l d : -  201  g m s ,  b e i n g  5 %  o f  t h e  t h e o r e t i c a l

Y i e l d  on r e c r y s t a l l i s a t i o n ; -  125  g m s ,  b e i n g  54-% o f  t h e  t h e o r e t i c a l

CiQÜUr 0 ,  Na r e q u i r e s  Na 6 . 15%, S 8 .9 8 %
t s S t ) ^

A

f o u n d  Na 6 . 01%, S 8 .9 9 %

( . 8 1 2 1  gms s u b s t a n c e  g a v e  . I 5 0 6  gms s o d i u m  s u l p h a t e . )
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DESULPHONATION o f  TRI-ISOPROPYLNAPHTHALEl'Œ -  oL- SULPHONATE.

so^tu ( S o d i u m  s a l t )

S o d iu m  s a l t  1 p a r t  u s e d  7 0  gms

S y r u p y  p h o s p h o r i c  a c i d  5 p a r t s  u s e d  210  gms

T h e  s o d i u m  s a l t  a n d  t h e  a c i d  w e r e  m i x e d  i n  a  l a r g e

r o u n d  b o t t o m e d  f l a s k  a n d  h e a t e d .  When a  t e m p e r a t u r e  o f  1 0 0 °C 

w as  r e a c h e d ,  t h e  w h o l e  was d i s t i l l e d  i n  s u p e r h e a t e d  s t e a m  w i t h '

i n s i d e  t e m p e r a t u r e  o f  2 0 0 *̂0 . T h i s  i s  c a r r i e d  o u t ,  u s i n g  t h e

a p p a r a t u s  a s  f o l l o w s : -

From
kwUr. c.rK bourti

coi-k bounl To

Owing t o  t h e  d i f f i c u l t y  o f  r e a d i n g  t h e  i n s i d e  t e m p e r a t u r e  u s i n g  

a  t h e r m o m e t e r  f i t t i n g  o r d i n a r i l y  i n t o  t h e  c o r k  t h e  a r r a n g e m e n t
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h e r e  shown was u s e d .  The 

d i s t i l l a t e  o b t a i n e d  c o n s i s t e d  

m a i n l y  o f  w a t e r ,  w i t h  a  l a y e r  o f  

t h i c k  y e l l o w  o i l  on t o p .  T h i s  

was e x t r a c t e d  w i t h  e t h e r , a n d  t h e  

s o l u t i o n  o b t a i n e d  d r i e d  o v e r  

p o t a s s i u m  c a r b o n a t e .  The e t h e r  

was removed by  d i s t i l l a t i o n , a n d  

t h e  r e s u l t i n g  l i q u i d  was d i s t i l l e d  

i n  a  vacuum, u s i n g  a  B e n n e t t

f l a s k ,  and a  m e t a l  b a t h  a t  200 — 250 .

The p r o d u c t  c o l l e c t e d  was a  p a l e  y e l l o w  

v i s c o u s  o i l ,  B .P  176 — 181 /  18 mms. T h i s  (by  a n a l o g y  w i t h  

t h a t  p r e p a r e d  by M iss  Thompson, and a n a l y s e d  b y  t h e  I . C . I  ) i s  

t r i i s o p r o p y l n a p h t h a l e n e .

Y i e l d : 59 gms, which  i s  7 %  o f  t h e  t h e o r e t i c a l .

A few  gms. o f  t h i s  w e re  r e s u l p h o n a t e d  w i t h  c o n c e n t r a t e d  s u l p h u r i c  

a c i d  and n e u t r a l i s e d  w i t h  c o n c e n t r a t e d  c a u s t i c  s o d a .  J u s t  one 

sod ium  s a l t  o f  t h e  t r i i s o p r o p y l n a p h t h a l e n e  s u l p h o n i c  a c i d  was 

f o r m e d ,  and  t h i s  was fo und  t o  be i d e n t i c a l  w i t h  t h e  o r i g i n a l  

c o n d e n s a t i o n  p r o d u c t  ( v i a  t h e  s u l p h o n y l  c h l o r i d e . )



T R I~ 1 S 0 PR0 PYLNAPHTHALB1Æ - c L -  SuLPHOimiCHLORIDB.  (B )

SOiCl

S o d i u m  s a i t  ( â )  1 mol  u s e d  10  gms

P C l ^  2  m o i s  u s e d  1 1  gms

The  s o d i u m  s a i t  was c a r e f u l l y  d r i e d ,  a n d  h e a t e d  

i n  a  d r i e d  v e s s e l  o n  a  w a t e r  b a t h .  The  P C l ^  was a d d e d ,  a n d  a  

l i t t l e  P 0  C t o  s t a r t  t h e  r e a c t i o n .  The w h o l e  was h e a t e d  •»' 

f o r  a b o u t  1 h o u r .

C r u s h e d  i c e  was  a d d e d ,  a n d  t h e  m i x t u r e  s t i r r e d  

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

f i l t e r e d  o f f ,  a n d  w a s h e d  f r e e  o f  P G l g .  T h e  s o l i d  was 

d r i e d ,  and  r e c r y s t a l l i s e d  f r o m  a b s o l u t e  a l c o h o l  r a p i d l y ,  t o  a v o i d  

e s t é r i f i c a t i o n .

T h e  p r o d u c t  c o n s i s t e d  o f  s m a l l  s h i n i n g  y e l l o w i s §  

p l a t e s ,  M .P .  1 2 8  -  1 2 9 ° .

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

a n d  r e s u l p h o n a t i o n  o f  t h e  s u l p h o n i c  a c i d  h a d  a n  M .P .  o f  1 2 8 ° 

a n d  was  i d e n t i c a l  i n  a p p e a r a n c e .  A m i x e d  M.P was t h e r e f o r e  

t a k e n .  Ko d e p r e s s i o n  was r e c o r d e d ,  a n d  t h e  tw o  a r e  t h e r e f o r e  

i d e n t i c a l .



METHÏL ESTER

S u l p h o n y l  c h l o r i d e  10  gms

M e t h y l  a l c o h o l  ( e x c e s s )  u s e d  2 0 0  c c .

T he  tw o  w e r e  p u t  i n  a  r o u n d  b o t t o m e d  f l a s k ,  an d  

b o i l e d  u n d e r  r e f l u x  f o r  a  d a y ,  a n d  t h e n  t h e  m e t h y l  a l c o h o l  was  

d i s t i l l e d  o f f  t o  c r y s t a l l i s a t i o n .

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

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

c h l o r i d e .  A m ix e d  M.P was t h e r e f o r e  t a k e n  -  r e s u l t  1 2 7  -  128 

S i n c e  t h e  s m a l l  d e p r e s s i o n  r e c o r d e d  may h a v e  b e e n  d u e  t o  

p r e s e n c e  o f  m e t h y l  e s t e r ,  t h e  c r y s t a l s  w e r e  r e d i s s o l v e d  i n  

a n o t h e r  2 0 0  c c  o f  m e t h y l  a l c o h o l  a n d  b o i l e d  f o r  2  d a y s ,  t h e n  

c r y s t a l l i s e d  a s  b e f o r e .  A m ix e d  M.P w as  t a k e n  a g a i n ,  b u t  was 

v e r y  l i t t l e  l o w e r  t h a n  b e f o r e .  E f f o r t s  a t  f r a c t i o n a l  

c r y s t a l l i s a t i o n  f a i l e d .
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ETHYL ESTER
5^. 0, CiHf

S u l p h o n y l  c h l o r i d e  10  gm s .

E t h y l  A l c o h o l  ( e x c e s s )  u s e d  200  c c .

The  tw o  w e r e  b o i l e d  u n d e r  r e f l u x  f o r  a  d a y .

A t  f i r s t ,  e x t r a c t i o n  was a t t e m p t e d  b y  p o u r i n g  t h e  s o l u t i o n  i n t o  

w a t e r ,  b u t  t h e  e s t e r  f o r m e d  an  e m u l s i o n ,  w h i c h  c o u l d  n o t  s o l i d i f y ,  

m a k i n g  e t h e r  e x t r a c t i o n  n e c e s s a r y .  '

I t  was.  f o u n d ,  h o w e v e r ,  t h a t  t h e  e s t e r  c o u l d  b e  

o b t a i n e d  a l m o s t  p u r e  by  c r y s t a l l i s i n g  d i r e c t l y  f r o m  t h e  a l c o h o l .  

A f t e r  tw o  r e c r y s t a l l i s a t i o n s  t h e  M.P b e c a m e  c o n s t a n t .

P r o d u c t ; C l u s t e r s  o f  s m a l l  w h i t i s h  c r y s t a l s  

M .P .  7 2 °

Y i e l d : A lm o s t  t h e o r e t i c a l .

A n a jb y s is :

° 2 i ^ 5 0 °5  ^
r e q u i r e s  6 9 . / %  C, 6 . $ %  H 

a n d  8 . %  S .

F o u n d  6 6 .5%  C, 8 . ^ %  H 

a n d  8 .7 %  S .



TRI - 1SOPROPYIN APHTHÆSNB SULPHONAMIDE
Sp, N,Hz

S u l p h o n y l  c h l o r i d e  5 gms
I

Ammonia s o l u t i o n (* 6 8  s l i g h t l y  d i l u t e d )  c .  50  o c .

T h e  m i x t u r e  was  v i g o r o u s l y  s t i r r e d  i n  t h e  c o l d  

f o r  15 m i n u t e s .  A f t e r  t h i s  t i m e  t h e  w h i t e  o f  t h e  s u l p h o n y l

c h l o r i d e  b e g a n  t o  c h a n g e  t o  a  p i n k i s h  c o l o u r .  Vi/hen n o  m o r e  

a c t i o n  c o u l d  b e  o b s e r v e d ,  t h e  m a s s  was f i l t e r e d  o f f ,  w a s h e d  w i t h  

much w a t e r ,  d r i e d  a n d  c r y s t a l l i s e d  f r o m  a b s o l u t e  a l c o h o l .

P r o d u c t  : W h i t e , s h i n i n g , m i c r o s c o p i c  c r y s t a l s , s o l u b l e  i n

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

e t h e r .

M .P .  1 5 4 ° .

Y i e l d ;  h  g m s . ,  b e i n g  85% o f  t h e  t h e o r e t i c a l .

A n a l y s i s

C, H 0 , N S  r e q u i r e s  6 8 . C ,  8 . 25% H,M-.25% N
’ '  9 . 4-5^  s

f o u n d  6 8 . 5 ^  C, 8 .2 5 %  H, 4- .28% N
9 . 2 : %  3



TRIilSOPROFILNAPHÏHALENB - ûL- SULPHONANXLIDE

A n i l i n e

S u l p h o n y l  c h l o r i d e  

S o d iu m  c a r b o n a t e

1 mol

1 m o l  

I h  m o i s

u s e d  5 g m s .

u s e d  10  gms .

u s e d  5 g m s .

T h e  a n i l i n e  was h e a t e d  o n  a  w a t e r  b a t h  a n d
{

t h e  s u l p h o n y l  c h l o r i d e  was w e l l  s t i r r e d  i n t o  i t .  A f t e r  10 

m i n u t e s  t h e  s o d i u m  c a r b o n a t e ,  m o i s t e n e d  w i t h  a  l i t t l e  w a t e r ,  

w as  c a r e f u l l y  a d d e d ,  a n d  s t i r r i n g  was c o n t i n u e d  u n t i l  e f f e r v e s c e n c e  

c e a s e d .

/ T h e  s o l i d  was d r o w n e d . i n  c r u s h e d  i c e  a n d

s t i r r e d  v i g o r o u s l y .  T he  e x c e s s  s o d i u m  c a r b o n a t e  d i s s o l v e d ,

a n d  a f t e r  s e v e r a l  m i n u t e s  v i g o r o u s  s t i r r i n g  t h e  s t i c k y  r e s i d u e  

b e c a m e  s o l i d .  T h i s  was  f i l t e r e d ,  w a sh e d  a n d  c r y s t a l l i s e d  f r o m  

e t h y l  a l c o h o l .

P r o d u c t :  A f t e r  s e v e r a l  r e c r y s t a l l i s a t i o n s  a l m o s t  w h i t e ,

s h i n i n g ,  v e r y  s m a l l  c r y s t a l s  M .P .  1 8 7  w e r e  f o r m e d

A n a l y s i s  :
^ 2 5 ^ 3 1 ^ 2 ^ '  3  r e q u i r e s  3 #5 %  N, 7 . 8 0 %  3

f o u n d  3 .5 5 %  N,  7 ' %  S



5?

PHENYL ESTER

O
1 m o l( I ) P h e n o l  1 m o l  u s e d  5 gms

S u l p h o n y l  c h l o r i d e  (B)  1 mol u s e d  l o  gms

S o d iu m  c a r b o n a t e  I j  m o i s  u s e d  5 g m s .

T he  p h e n o l  a n d  s u l p h o n y l  c h l o r i d e  w e r e  m e l t e d  

t o g e t h e r  on  a  w a t e r  b a t h ,  a n d  t h e  s o d i u m  c a r b o n a t e  m o i s t e n e d  

w i t h  w a t e r , s t i r r e d  i n .  L i t t l e  e f f e r v e s c e n c e  t o o k  p l a c e  a n d  

t h e  p r o d u c t  was e x t r a c t e d  w i t h  w a t e r .  The  i n s o l u b l e  r e s i d u e  

was  w a s h e d ,  f i l t e r e d ,  d r i e d  a n d  c r y s t a l l i s e d  f r o m  a l c o h o l .

T he  p r o d u c t  o b t a i n e d  was u n c h a n g e d  s u l p h o n y l  

c h l o r i d e  (M ix ed  M.P w i t h  o r i g i n a l . )

( I I )

P h e n o l  u s e d  5 gms

S u l p h o n y l  c h l o r i d e  u s e d  9  gms

S o d iu m  c a r b o n a t e  u s e d  9 gms

T h e  a b o v e  e x p e r i m e n t  was r e p e a t e d ,  u s i n g  t h e  

new q u a n t i t i e s .  T h e  p h e n o l  a n d  s u l p h o n y l  c h l o r i d e  w e r e  h e a t e d  

t o g e t h e r  on  t h e  w a t e r  b a t h  f o r  1 5  m i n u t e s ,  a n d  t h e  s o d i u m  

c a r b o n a t e  a n d  w a t e r  was  t h e n  a d d e d .  H e a t i n g  was c o n t i n u e d  f o r

a n o t h e r  5 0  m i n u t e s .

C r u s h e d  i c e  was a d d e d  t o  t h e  p r o d u c t ,  a n d  t h i s

was  s t i r r e d  u n t i l  p a r t i a l  s o l i d i f i c a t i o n  o c c u r r e d .  T he  m a s s



was f i l t e r e d ,  w a s h e d  f r e e  o f  s o d i u m  c a r b o n a t e ,  d r i e d  i n  v a c u o  

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

P r o d u c t Y e l l o w i s h - w h i t e ,  o p a q u e ,  c u b i c  c r y s t a l s ,  

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

i n  t h e  p e t r o l e u m  e t h e r s .

MP. 6 2  -  6 5 *

Y i e l d : 5 gms, b e i n g  ^Qf% o f  t h e  t h e o r e t i c a l .

A n a l y s i s :

C25H50O5 r e q u i r e s  C 7 3 - 1 % ,  H 7 *57 /^. S 7 -

f o u n d C 7 3 . 2 1 % .  H 7 - 56%, 3  7 *2%



LO

ESTER.m.

Cw

j n .  C r e s o l 1 mol u s e d 1+ gms

S u l p h o n y l  c h l o r i d e 1 mol u s e d 10 gms

S o d iu m  c a r b o n a t e 1-J- m o is u s e d 5 gms

The  n L . c r e s o l  a n d  s u l p h o n y l  c h l o r i d e  w e r e  

h e a t e d  t o g e t h e r  on  a  w a t e r  b a t h ,  an d  a s  s o o n  a s  t h e  s u l p h o n y l  

c h l o r i d e  h a d  m e l t e d ,  m o i s t  s o d i u m  c a r b o n a t e  was s t i r r e d  i n .
f

C o n s i d e r a b l e  e f f e r v e s c e n c e  o c c u r r e d ,  a n d  a s  

s o o n  a s  t h i s  c e a s e d ,  t h e  p r o d u c t  was c o o l e d ,  w a t e r  was a d d e d ,  

a n d  s t i r r i n g  was c o n t i n u e d  u n t i l  a  s o l i d  was o b t a i n e d *  T h i s  

was  w a s h e d ,  d r i e d  a n d  r e c r y s t a l l i s e d  f r o m  a l c o h o l .

p r o d u c t  ; W e l l  d e f i n e d ,  b r o w n i s h - w h i t e  c u b i c  c r y s t a l s ,  

s o l u b l e  

M .P .  62

s o l u b l e  i n  a l c o h o l  a n d  e t h e r .
Û

A n a l y s i s :

r e q u i r e s  7 $ . 5 %  g ,  7 « 8 %  H, 7 «5W% S

f o u n d  7 5 *3 M-% C, 7 - 55% H, 7 ° 55% S



T R I .  I  SOPROPYLNAPHTHALENE WITRILE .
CN

S o d iu m  s a l t .  (A) 

P o t a s s i u m  c y a n i d e

The  t w o  w e r e  g r o u n d  t o  a n  i n t i m a t e  m i x t u r e ,  

a n d  t r y  d i s t i l l e d  i n  a  c u r r e n t  o f  d r y  COg a t  a  t e m p e r a t u r e
o

o f  o v e r  5 0 0  C, u s i n g  a  s h o r t  a i r  c o n d e n s e r .  The  n i t r i l e  

was  c o l l e c t e d  i n  a  s m a l l  f l a s k  w h o se  o u t l e t  was. c o n n e c t e d  

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

a b s o r b  t h e  f u m e s *

T he  n i t r i l e  c o l l e c t e d  a s  a n  o r a n g e  y e l l o w ,  

o p a q u e ,  l o w  m e l t i n g  y e l l o w  s o l i d ,  w h i c h  c o u l d  o n l y  b e  p u r i f i e d  

b y  r e d i s t i l l a t i o n .
o

m . p .  hh- “  4̂5 •



TRI-ISOPRO PXm PHTHALENE -  SULPHOWIC ACID

( P o t a s s iu m  S a l t )

EXPERIMENTAL WORK.



T R I - I S OFROPYLN^HTHALENE -  S ÜLPHONIC ACID. ( P o t a s s i u m
s a l t )

I s o p r o p y l  A l c o h o l  5 m o i s  u s e d  l 8 o  gms

S u l p h u r i c  a c i d  ( 100%) e x c e s s ( 6‘-7  m o i s )  u s e d  6 7 6  gms

P o t a s s i u m  s a l t  o f  n a p h t h a l e n e  -  s u l p h o n i c  a c i d ;  1 mol u s e d  2 ^ 6  gms

As f o r  t h e  cL s a l t ,  I s o p r o p y l  a l c o h o l  was

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

a t  $0  -  35  • T he  r e s u l t i n g  p r o d u c t  was  h e a t e d  on  a  w a t e r  b a t h
O

a t  hO -  h5 a n d  m e c h a n i c a l l y  s t i r r e d . R e c r y s t a l l i s e d  p o t a s s i u m

s a l t  was  f i n e l y  p o w d e r e d  a n d  s l o w l y  a d d e d  o v e r  a n  h o u r .

S t i r r i n g  was c o n t i n u e d  f o r  I 6  h o u r s ,  a t  c o n s t a n t  t e m p e r a t u r e  

(hO -  M-5 ' ' )

T h e  c o n d e n s a t i o n  p r o d u c t  was  a l l o w e d  t o  

s e t t l e  i n t o  two l a y e r s ,  t h e  u p p e r  was r e m o v e d ,  d i s s o l v e d  i n  

c .  8 0 0  c c  h o t  w a t e r ,  a n d  n e u t r a l i s e d  w i t h  v e r y  s t r o n g  c a u s t i c  

s  o d a .

T h e  s o l u t i o n  o b t a i n e d  was a l l o w e d  t o  c o o l  

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

T h e  f i l t r a t e  t h e n  d e p o s i t e d  m o r e  c r y s t a l s ,  w h i c h  w e r e  a g a i n  

f i l t e r e d  o f f .  By c o n t i n u o u s  f i l t r a t i o n  o f  t h e  f i l t r a t e ,

b a t c h e s  o f  c r y s t a l s  w e r e  o b t a i n e d  c o n t a i n i n g  m o r e  a n d  m o r e  

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

s a l t  w e r e  n e g l i g i b l e .



The  c r y s t a l s  w e r e  d r i e d  i n  a n  a i r  o v e n ,  a t  a b o u t
0

1 5 0  C, w i t h  t h e  same p r e c a u t i o n s  a s  b e f o r e .  T h e y  w e r e

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

r e s i d u a l  b r o w n i s h  m a s s  r e c r y s t a l l i s e d  s e v e r a l  t i m e s  f r o m  w a t e r .

P r o d u c t ; W h i t e ,  s h i n i n g  c r y s t a l s ,  much l e s s  w e l l  d e f i n e d  

t h a n  t h o s e  o b t a i n e d  f r o m  t h e  d  s a l t .  T h e s e  o n  

d e s u l p h o n a t i o n  g a v e  a n  i d e n t i f i a b l e  p r o d u c t  — 

t r i - l s o p r o p y l n a p h t h a l e n e .

A n a l y s i s

r e q u i r e s  1 0 *5% K

f o u n d  9*91% K

. 8 9 5 5  gms s a l t  g a v e  . 1 9 7 2  gms p o t a s s i u m  s u l p h a t e



DESüLPHONATEON.

Ci-ti

P o t a s s i u m  s a i t  1 p a r t  u s e d  6o gms

S y r u p y  P h o s p h o r i c  a c i d  3 p a r t s  u s e d  l6o giiis

T he  m i x t u r e  was d i s t i l l e d  i n  s u p e r h e a t e d  s t e a m  

a t  a n  i n s i d e  t e m p e r a t u r e  o f  l 8 o  -  2 0 0 ^ .

T h e  y e l l o w  o i l  o b t a i n e d  was  s e p a r a t e d  f r o m  

w a t e r  b y  m eans  o f  e t h e r  a n d  s a l t ,  The  e t h e r  e x t r a c t  was d r i e d  

o v e r  p o t a s s i u m  c a r b o n a t e ,  t h e  e t h e r  was d i s t i l l e d  o f f  a n d  

t h e  r e s i d u e  p u r i f i e d  by  d i s t i l l a t i o n  f r o m  a  B e n n e t t  f l a s k  u n d e r  

a  v a c u u m .

p r o d u c t :  A y e l l o w  v i s c o u s  o i l ,  B . P  1 7 0  -  I 8 0  /  I 7  m m s ,

w h i c h  b y  a n a l o g y  w i t h  p r e v i o u s  p r o d u c t s  was -  

t r i - i s o p r o p y l n a p h t h a l e n e •



RBSüLPHONATION.

E r i - i ^ p r o p y l n a p h t h a l e n e  1 p a r t  u s e d  1 0  gms

S u l p h u r i c  a c i d ( c o n c e n t r a t e d )  10  p a r t s  u s e d  1 0 0  gms

T h e  tw o  w e r e  h e a t e d  t o g e t h e r  on a  w a t e r  b a t h

f o r  c .  1 h o u r  w i t h  o c c a s i o n a l  s t i r r i n g .

Two l a y e r s  w e r e  f o r m e d ,  a n d  t h e  u p p e r  was

r e m o v e d ,  d i s s o l v e d  i n  h o t  w a t e r ,  a n d  n e u t r a l i s e d  w i t h  s t r o n g

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

c r y s t a l l i s a t i o n  was d r i e d .

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

b y  h e a t i n g  f o r  h a l f  a n  h o u r  on a  w a t e r  b a t h ,  w i t h  e x c e s s  P C l ^

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

a n d  c r y s t a l l i s i n g  f r o m  a l c o h o l .  T he  p r o d u c t  o b t a i n e d  h a d  
o

a n  M .P .  o f  1 2 8  , a n d  a  m i x e d  M.P w i t h  t h e  s u l p h o n y l  c h l o r i d e

f r o m  t r i - i s o p r o p y l a t i o n  o fcC -su lphon ic  a c i d  sh o w ed  n o  d e p r e s s i o n .  

I t ,  t h e r e f o r e ,  seem s  t h a t  t h e  t h r e e  i s o p r o p y l  g r o u p s  a r e  t h e r e  

i n  s u c h  p o s i t i o n s  t h a t  t h e y  do n o t  i n t e r f e r e  w i t h  e i t h e r  oC or ^ 

p o s i t i o n s ,  a n d  a r e  i n  t h e  same p o s i t i o n  i n  e a c h  c a s e .
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DERIVATIVES.

A t t e m p t s  w e r e  made t o  p r e p a r e  t h e  d e r i v a t i v e s  

c o r r e s p o n d i n g  t o  t h o s e  o b t a i n e d  f r o m  t h e  o L - s u l p h o n i c  a c i d ,  

i n  o r d e r  t h a t  t h e  tw o  m i g h t  b e  c o m p a r e d .

T h o s e  a t t e m p t e d  w e r e ; -

S u l p h o n y l  c h l o r i d e

E t h y l  E s t e r

C r e s y l  e s t e r .

S u l p h o n a r a i d e

S u l p h o n a n i l i d e

<0, -

SÛJ, o

p '-p) ,

MM

CÜ3

The  m e t h o d s  e m p l o y e d  w e r e  t h e  sam e  i n  e a c h  c a s e  a s  

f o r  t h e  c o r r e s p o n d i n g  j L d e r i v a t i v e s , b u t  i n  n o  c a s e  i n  s p i t e  

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

a b s o l u t e  a l c o h o l ,  e t h e r ,  a l c o h o l  a n d  w a t e r , p e t r o l e u m  e t h e r s ,  

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

A l l  g a v e  r i s e  t o  b r o w n ,  v i s c o u s ,  a n d  o f t e n  s l i m y  m a s s e s .



MAFHTHALENB 1 .6  and 2 .7  PISULPHONIC ACIDS

A t t e m p t e d  I s o p r o p y l a t l o n
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ISOPROPïLNAPHTHALENE -  1 . 6  -  DISULPHONIC__ ACID. (Sodium  S a l t )

i s o p r o p y l  a l c o h o l  5 m o i s  u s e d  l6o gms

S u l p h u r i c  a c i d  ( 100%)  ̂ u s e d  5 7 ^  gms
e x c e s s  ( 6 - 7 ^ ° ] - s )

• " ( o r d i n a r y  c o n c e n t r a t i o n )  u s e d  loo gms

As f o r  t h e  m o n o s u l p h o n i c  a c i d s  t h e  a l c o h o l  

a n d  a c i d  w e re  c o n d e n s e d  a t  50  -  5 5 °0  and  t h e n  h e a t e d  on a  c o n s t a n t
o

l e v e l  w a t e r  b a t h  a t  I+O -  M-5

C r u d e  I . 5  n a p h t h a l e n e  d i s u l p h o n i c  a c i d  

( s o d i u m  s a l t )  was r e  c r y s t a l l i s e d  a n d  d r i e d .  550  gms w e r e  

f i n e l y  p o w d e r e d  a n d  s i e v e d ,  a n d  5 5 2  gms (1  m o l )  w e r e  s l o w l y  a d d e d  

o v e r  a n  h o u r  t o  t h e  p r o p y l  h y d r o g e n  s u l p h a t e .  The m a s s  was  

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

0 f  ho  ““ h  5  c  • '

T he  c o n d e n s a t i o n  p r o d u c t  was  c o o l e d  a n d  a l l o w e d  

t o  s t a n d .  A f t e r  a n  h o u r  no l a y e r s  h a d  s e p a r a t e d ,  a n d  t h e  

w h o l e  was t h e r e f o r e  d i s s o l v e d  i n  b o i l i n g  w a t e r .  Owing t o  t h e  

l a r g e  a m o u n t  o f  h e a t  e v o l v e d  o n  n e u t r a l i s a t i o n  t h e  s o l u t i o n  was 

c o o l e d  s o m e w h a t .

A f t e r  a  s h o r t  t i m e  (5  m i n u t e s )  n e e d l e  s h a p e d  

c r y s t a l s  w e r e  s e e n  t o  b e  s e p a r a t i n g  a n d  t h e  s o l u t i o n  was 

t h e r e f o r e  l e f t  f o r  a  t i m e  u n t i l  c r y s t a l l i s a t i o n  s e e m e d  t o  b e



6 g-

c o m p l e t e  a n d  t h e n  f i l t e r e d ,  ( —^ S u b s t a n c e  G . l )

The  f i l t r a t e  was n e u t r a l i s e d  w i t h  s t r o n g  c a u s t i c  

s o d a  s o l u t i o n .  W h i l e  t h e  s o l u t i o n  was  s t i l l  h o t ,  s m a l l

w h i t e  c r y s t a l s  s e p a r a t e d ,  a n d  w e re  f i l t e r e d  o f f ,  s i n c e  t h e y  w e re  

f r e e  f r o m  s o d iu m  s u l p h a t e .  ( —  ̂ S u b s t a n c e  H. )

E x a m i n a t i o n  o f  P r o d u c t .

1 S u b s t a n c e  G1

A s m a l l  p o r t i o n  was r e c r y s t a l l i s e d  f r o m ' w a t e r ,  

w h i l e  t h e  b u l k  was d r i e d  i n  a n  a i r  o v e n .  

p r o d u c t ;  W h i t e ,  o p a q u e ,  v e r y  h a r d  n e e d l e s .

I g n i t i o n : Showed t h e  c h a r a c t e r i s t i c ,  l a s t i n g  s o d i u m  f l a m e .

S u b s t a n c e  i t s e l f  d i d  n o t  b u r n  w i t h  t h e  c h a r a c t e r i s t i c  

a r o m a t i c  f l a m e ,  b u t  o n l y  c h a r r e d .  D u r i n g  t h e

c h a r r i n g  t h e  c r y s t a l s  d i d  n o t  l o s e  t h e i r  f o r m  an d  

b e h a v e d  v e r y  s i m i l a r l y  t o  p o t a s s i u m  e t h y l  s u l p h a t e .

I t  was t h o u g h t  p o s s i b l e  t h a t  t h i s  s a l t  w as  s o d i u m  

i s o p r o p y l  s u l p h a t e .

T e s t s  f o r  I s o p r o p y l  A l c o h o l .

A c c o r d i n g l y ,  10  gms o f  s a l t  w e r e  b o i l e d  u n d e r  

r e f l u x  w i t h  c .  1 0 0  c c  d i l u t e  c a u s t i c  s o d a  s o l u t i o n  f o r  an h o u r ,  

p o r o u s  p o t  b e i n g  a d d e d  t o  p r e v e n t  b u m p i n g .  T he  p r o d u c t  w a s

d i s t i l l e d  f r o m  a  g a u z e  a n d  a t  8 0  -  9 0  a  w a t e r y  s o l u t i o n  c o l l e c t e d .  

An i o d o f o r m  t e s t  was d o n e  on t h i s  t o  t e s t  t h e  p r e s e n c e  o f  

i _ s o p r o p y l  a l c o h o l .  T h e r e  was s l i g h t  e v i d e n c e  o f  f o r m a t i o n  o f



à ' )

i o d o f o r m ,  b u t  i t  was  by  no  m ean s  a  p o â t i v e  r e s u l t .

An a t t e m p t  was t h e r e f o r e  made  t o  p r e p a r e  s o d i u m  

i s o p r o p y l  s u l p h a t e .



.<0

SODIUM ISOPROPYL SULPHATE. Hy 0  SOg O m

I s o p r o p y l  a l c o h o l .  1 m ol u s e d  6o gms

S u l p h u r i c  a c i d .  2 m o is  u s e d  225 gms

The tw o  w e r e  c o n d e n s e d  t o g e t h e r  u n d e r  t h e  u s u a l

c o n d i t i o n s  a n d  ( t e m p e r a t u r e  b e l o w  55 t h r o u g h o u t )  h e a t e d  a t  
0

h o  -  M-5 C o n  a  w a t e r  b a t h  f o r  a n  h o u r .  The  p r o d u c t  was c o o l e d  

a n d  n e u t r a l i s e d  b y  a d d i n g  s o l i d  b a r i u m  c a r b o n a t e  i n  s m a l l  p o r t i o T i s ,  

s i n c e  p a r t i c u l a r l y  a t  f i r s t  t h e r e  i s  g r e a t  e f f e r v e s c e n c e .  , 'The 

f r e e  s u l p h u r i c  a c i d  was p r e c i p i t a t e d  a l m o s t  c o m p l e t e l y  a s  b a r i u m  

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

b a r i u m  s a l t .  The m i x t u r e  was  h e a t e d  t h u s  d i s s o l v i n g  t h e  b a r i u m  

s a l t ,  a n d  w as  t h e n  f i l t e r e d  t h r o u g h  a  s t r e a m - l i n e  f i l t e r .  T he  

f i l t r a t e  was  h e a t e d  t o  b o i l i n g  on a  w a t e r  b a t h ,  a n d  a  s t r o n g  h o t  

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

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

t h a t  t h i s  h a d  o c c u r r e d ,  a  s m a l l  p o r t i o n  o f  t h e  c l e a r  l i q u i d  was 

w i t h d r a w n ,  d i v i d e d  i n t o  tw o  p a r t s  a n d  t e s t e d  w i t h  p o t a s s i u m  

s u l p h a t e  an d  w i t h  b a r i u m  h y d r o x i d e  s o l u t i o n .  F i l t r a t i o n  was 

a g a i n  e f f e c t e d  b y  m e an s  o f  a  s t r e a m - l i n e  f i l t e r .

The f i l t r a t e ,  w h i c h  was  p a l e  y e l l o w  i n  c o l o u r ,  

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

d r y m e s s  on  a  w a t e r  b a t h .  T h e r e  was a n  a l m o s t  n e g l i g i b l e  a m o u n t  

o f  s o l i d  r e m a i n i n g .



S i n c e  t h e  c o n d i t i o n s  h e r e  w e r e  s i m i l a r  t o ,  b u t  m o r e  

f a v o u r a b l e  t o  t h e  f o r m a t i o n  o f  s o d i u m  i s o p r o p y l  s u l p h a t e  t h a n  

t h o s e  i n  t h e  c o n d e n s a t i o n ,  i t  s ee m s  u n l i k e l y  t h a t  t h e  l a r g e  

q u a n t i t i e s  o f  w e l l  d e f i n e d  c r y s t a l s  o b t a i n e d  w e re  o f  t h i s  

c o n s t i t u t i o n .



o

CRYSTALLINE FORM o f  G L  

An i n t e r e s t i n g  p h e n o m e n a  was o b s e r v e d  w i t h  r e g a r d  

t o  c r y s t a l l i n e  f o r m .

Some o f  t h e  d r y  n e e d l e s  w h i c h  h a d  b e e n  k e p t  f o r  

some t i m e  w e r e  r e c r y s t a l l i s e d  f r o m  w a t e r  a g a i n .  The p r o d u c t  

t h i s  t i m e  c o n s i s t e d  o f  s h i n i n g  t r a n s p a r e n t  h e x a g o n a l  p l a t e s  

( s u b s t a n c e  0 2 )

A t t e m p t s  w e r e  t h e r e f o r e  made t o  f i n d  t h e  

c o n d i t i o n s  o f  f o r m a t i o n  o f  e a c h  f o r m .

( I ) 10  gms o f  p l a t e s  G2  a n d  1 0  gms o f  n e e d l e s  Gl w e re

e a c h  d i s s o l v e d  i n  50  cc  w a t e r  and  r e c r y s t a l l i s e d ,  k e e p i n g  

c o n d i t i o n s  t h e  s a m e .  I n  e a c h  c a s e  t h e  p r o d u c t  c o n s i s t e d  o f

h e x a g o n a l  p l a t e s .

( I I )  5 c c  c a u s t i c  s o d a  s o l u t i o n  was a d d e d  t o  e a c h .

The  c r y s t a l s  w e re  r e d i s s o l v e d  a n d  a l l o w e d  t o  r e f o r m .

G2 r e g a v e  t h e  p l a t e s ,  and  Gl t h e  n e e d l e s .

( I I I )  The  c r y s t a l s  w e r e  f i l t e r e d ,  a n d  r e c r y s t a l l i s e d  

f r o m  50  c c  w a t e r  c o n t a i n i n g  5 c c  d i l u t e  s u l p h u r i c  a d i d .  T h e  

p r o d u c t  i n  b o t h  c a s e s  was n e e d l e s .



EXAMINATION o f  PRODUCT. ( C o n t in u e d  )

1 1 . S u b s t a n c e  H.

As b e f o r e ,  a  s m a l l  p o r t i o n  was r e c r y s t a l l i s e d ,
o

v / h i l s t  t h e  b u l k  w as  d r i e d  i n  an  a i r  o v e n  a t  1 5 0 .

P r o d u c t : Créamy c o l o u r e d  m i c r o c r y s t a l l i n e  s u b s t a n c e .

I g n i t i o n : Showed y e l l o w  f l a m e  o f  s o d i u m  s a l t .

S u b s t a n c e  b u r n e d  w i t h  smoky a r o m a t i c  f l a m e .
!

T h e r e  was  i n  s u f f i c i e n t  p r o d u c t  f o r  a  s t e a m  

d i s t i l l a t i o n ,  t h e r e f o r e ,  1 0  gms w e r e  m ix e d  w i t h  1 0  gms P C l ^  , 

a n d  h e a t e d  on  a  w a t e r  b a t h  f o r  an h o u r ,  i n  o r d e r  t o  f o r m  a  

s u l p h o n y l  c h l o r i d e .  T[j.is was i s o l a t e d  b y  a d d i n g  c r u s h e d  i c e ,

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

r e o r y s t a l l i s i n g  f r o m  a b s o l u t e  a l c o h o l .  A f t e r  d r y i n g  i n  a  

v a c u u m ,  a  m e l t i n g  p o i n t  was  t a k e n .

M .P .  2 1 ii°

T h i s  d o e s  n o t  c o r r e s p o n d  w i t h  a n y  o f  t h e  

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

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



RESULTS o f  ANALYSES o f  Gl . G2  a n d  H . ___

G . l ,  G2  an d  H w e r e  s u b j e c t e d  t o  m i c r o a n a l y s i s .  

T he  s u l p h u r  by  D r . W e i l e r  a n d  t h e  r e s t  b;

G l . G2 .
C a r b o n %

1 . 0 . 1 .

C a r b o n 5 2 .8 9 %

H y d r o g e n 2 .9 2 %

O xygen 5 ‘+ . i 8%

S u l p h u r 1 7  -45%

S o d iu m 1 2 .5 5 % ’

H y d r o g e n  2 . 75%

o x y g e n  ( r e s i d u e )  5 1 . 7 %

S u l p h u r  l 6 . h 5%

S o d iu m  1 2 . 21%

O b t a i n i n g  e m p i r i c a l  f o r m u l a e  f r o m  t h e s e  : -  

Gl g i v e s  Oo) H5  OM- S Na

G2  g i v e s  C5 H5 OM- S Na

D o u b l i n g  o f  b o t h  t h e s e  g i v e s : -  

CO-0) Htj.0/ a8;  3 2 ) Na(2) o r  CaO) H 6 ( S 0 ^ N a ) 2 .  2H2O

i . e .  N a p h t h a l e n e  d i s u l p h o n i c  a c i d  ( s o d i u m  s a l t )  i s  

r e o b t a i n e d .

S u b s t a n c e  H .

C a r b o n  5 1 »®%

H y d r o g e n  2 . 28%

O xygen  5 5 *28%

S u l p h u r  1 7  *95%

S o d iu m  IM- .86%



The e m p i r i c a l  f o r m u l a  o b t a i n e d  f r o m  t h i s  i s  

05  KM- ^ 5 * 5  S Na

d o u b l e d  =  CIO H8  0 ?  S2 Na2  o r

CIO H6  ( S 0^ N a )2  . 1H20

a g a i n  n a p h t h a l e n e  d i s u l p h o n i c  a c i d  ( s o d i u m  s a l t  )

c
T h i s  g a v e  r i s e  t o  a  s u l p h o n y l  c h l o r i d e  M . P . 2 1 M- 

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

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

o f  p o s i t i o n .

N a p h t h a l e n e  2 .6  d i s u l p h o n i c  a c i d  g i v e s  a  

s u l p h o n y l  c h l o r i d e  o f  M .P .  225  . I f  t h i s  w e r e  m i x e d  w i t h

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

a  d e p r e s s i o n  o f  t h e  M.P t o  2 1 M- m i g h t  be  e x p e c t e d .



ISOPROFYXNAPHTHALEMB -  SULPHONIC ACID PREPARATION USING THE

PRODUCT FOR DESULPHOMATIOM.

50)46

I s o p r o p y l  a l c o h o l  5 r n o l s  u s e d  iSo^ gms
{

S u l p h u r i c  a c i d ( c o n c e n t r a t e d )  6 - 7  m o i s  u s e d  6 7 6  gms

N a p h t h a l e n e  I . 5  d i s u l p h o n i c  a c i d  (N a  s a l t )  1 m o l  u s e d  5 5 2  gms

C o n d e n s a t i o n  f i r s t  o f  t h e  a l c o h o l  an d  a c i d ,  

a n d  t h e n  w i t h  t h e  s o d i u m  s a l t ,  was c a r r i e d  j u s t  a s  i n  t h e  p r e v i o u s  

e x p e r i m e n t .

The  p r o d u c t  o b t a i n e d  a f t e r  s t i r r i n g  f o r  t w e n t y  

h o u r s  w as  t r a n s f e r r e d  t o  a  2 l i t r e  r o u n d  b o t t o m e d  f l a s k ,  h e a t e d  

t o  c 1 0 0 °  , a n d  d i s t i l l e d  i n  s u p e r h e a t e d  s t e a m ,  u s i n g  t h e  a p p a r a t u s  

p r e v i o u s l y  d e s c r i b e d .  The  s t e a m  h a d  t o  b e  p a s s e d  t h r o u g h  v e r y  

c a r e f u l l y  a t  f i r s t ,  an d  t h e  i n s i d e  t e m p e r a t u r e  k e p t  down a t
0

1 5 0  -  1 5 0  C, s i n c e  t h e  w a t e r  p r e s e n t  i n  t h e  c o n d e n s t a i o n  

m i x t u r e  c a u s e d  g r e a t  e f f e r v e s c e n c e .  Vi/hen t h i s  c e a s e d ,  t h e
o

i n s i d e  t e m p e r a t u r e  was  t a k e n  t o  2 0 0  , a n d  s t e a m  p a s s e d  t h r o u g h

b r i s k l y .  ' The  p a s s a g e  o f  s t e a m  was  s t o p p e d  when t h e  d i s t i l l a t e  

c o n s i s t e d  o n l y  o f  c l e a r  w a t e r .



The l i q u i d  s t i l l  a t  a t e m p e r a t u r e  o f  6o was f i l t e r e d  

t o  remove t h e  n a p h t h a l e n e  which  had  c r y s t a l l i s e d  o u t . The f i l t r a t e

c o n s i s t i n g  m a i n l y  o f  w a t e r  and a y e l l o w  o i l ,  was e x t r a c t e d  w i th  

e t h e r . The e t h e r  e x t r a c t  was w a sh e d ,  d r i e d  o v e r  p o t a s s i u m  

c a r b o n a t e ,  f i l t e r e d  i n t o  a  s e p a r a t i n g  f u n n e l ,  which was c o n n e c t e d  

w i t h  a d i s t i l l i n g  f l a s k  t h u s : -

/
/  /

T g i s  was u s e d  f o r  a l l  s u c h  

e x t r a c t i o n s ,  s i n c e  i t  e n a b l e s  a  

much s m a l l e r  d i s t i l l i n g  f l ^ s k  t o  

be  u s e d  -  t h e r e f o r e  more e f f i c i e n t  

s i n c e  s e p a r a t i o n  i s  more c o m p l e t e .

The r e m a i n i n g  o i l , w a s  d i s t i l l e d  i n  a B e n n e t t  

f l a s k  u n d e r  vacuum.

p r o d u c t  ; vVhite c r y s t a l l i n e  s o l i d ,  B . P .  166  /  l 8  ram. M.P 50

Y i e l d :  8 gms, b e i n g  o n ly  5*7% o f  t h e  t h e o r e t i c a l .

A n a l y s i s  :
^16^20  r e q u i r e s  g O .5% 0 and 9 -5% H 

found  90.14% C and 9 . 1% H

Some s m a l l  amount o f  i ^ p r o p y l a t i o n  t o  a  d i i ^ p r o p y l  compound 

o c c u r s  b u t  t h e r e  i s  no e v i d e n c e  a s  t o  w h e th e r  t h i s  i s  a  m ono-o r  

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



ATTE1>£PTED PREPARATION o f  ISOPROPYLNiîPHTEALENE -  2 . 7  DISULPHONIC

ACID, ( S o d i u m  S a l t . )

I s o p r o p y l  a l c o h o l  ♦ 3 m o i s  u s e d  l8o gms

s u l p h u r i c  a c i d ( c o n c e n t r a t e d )  6 - 7  m o i s  u s e d  6 7 6  gms

N a p h t h a l e n e  2 . 7  d i s u l p h o n i c  a c i d ( g ^ ^ ^ ^ ^ g ^ 2 t )  r e c r y s t a l l i s e d ;

1 m o l  u s e d  3 5 2  gms

o
( I ) The  a l c o h o l  a n d  a c i d  w e r e  c o n d e n s e d  b e l o w  35

a s  u s u a l ,  t h e  s o d i u m  s a l t  s t i r r e d  i n  a t  ho  -  h 5 i  t h e  s t i r r i n g

c o n t i n u e d  o v e r n i g h t  a s  u s u a l .  L a r g e  a m o u n t s  o f  SO2 w e r e  

e l v o l v e d .  On n e u t r a l i s i n g  t h e  p r o d u c t  w i t h  c a u s t i c  s o d a

s o l u t i o n  a n d  l e a v i n g  t o  c r y s t a l l i s e ,  no  s u b s t a n c e  o f  t h e  n a t u r e

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

( I I )  T he  a b o v e  e x p e r i m e n t  was r e p e a t e d ,  b u t  t h e

c o n d e n s a t i o n  p r o d u c t ,  i n s t e a d  o f  b e i n g  n e u t r a l i s e d ,  was s u b j e c t e d  

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

t a k i n g  t h e  same p r e c a u t i o n s  a s  i n  t h e  c a s e  o f  n a p h t h a l e n e  I . 5  

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



The d i s t i l l a t e  o b t a i n e d  c o n t a i n e d  n a p h t h a l e n e  a n d  a  

d e e p  y e l l o w  o i l .  I t  w a s ,  t h e r e f o r e ,  f i l t e r e d  a n d  t h e  f i l t r a t e

e x t r a c t e d  s e v e r a l  t i m e s  w i t h  e t h e r .  T he  e t h e r a l  s o l u t i o n  

was d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e ,  a n d  t h e  e t h e r  was  d i s t i l l e d  

o f f .  T he  r e m a i n i n g  o i l  was d i s t i l l e d  f r o m  a  B e n n e t t  f l a s k

u n d e r x  a  v a c u u m .

O
P r o d u c t : Y e l l o w ,  s o m ew h a t  v i s c o u s  o i l ,  b . p .  l 6 h - l 8 8  /  19  m .m .

Y i e l d ; 10  gm s ,  b e i n g  o n l y  5 *9% o f  t h e  t h e o r e t i c a l .

■ A n a ly s i s  :
G i ^ H 2 g r e q u i r e s  8 9 « %  C a n d  1 0 .2 %  H 

f o u n d  89 .5%  G a n d  1 0 .5 %  H

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

^ 2 2 ^ 3 2  r e q u i r e s  8 9 . %  C a n d  1 0 . %  H 

A m o l e c u l a r  w e i g h t  b y  d e p r e s s i o n  o f  b e n z e n e  h o w e v e r  g a v e  2 h 6

C19H26 r e q u i r e s  2 5 h

^ 2 2 ^ 3 2  r e q u i r e s  2 9 6

( D e p r e s s i o n  o f  1 .2 6 6  f o r  . y h l 8  gms o i l  i n  1 1 .9 0  gm. b e n z e n e )



METHYLISOPROP YLNAPHÏHALENE SULPHONIC ACID

EXPERIMENTAL WORK.



c

1  METhYLNAFHTHALBi\'E -  (4. -  SULPHONIC ACID. ( P o t a s s iu m  s a i t )

CH

1 -  M e t h y l n a p h t h a l e n e  1 mol u s e d  2 8  gms

C h l o r è s u l p h o n i c  a c i d  1 mol u s e d  23  gms

The  m e t h y l n a p h t h a l e n e  w as  c o o l e d  i n  i e e  i n  a  

c o n i c a l  f l a s k  t o  o " . T h e  c h l o r o s u l p h o n i c  a c i d  was added*' 

g r a d u a l l y  w i t h  much s h a k i n g  a n d  c o o l i n g  b e t w e e e n  e a c h  a d d i t i o n *  

T h e  r e a c t i o n  was v i g o r o u s ,  a n d  u n t i l  i t  s u b s i d e d  t h e  f l a s k  was  

l e f t  i n  i c e . ^ 0 0  c . c  c o l d  w a t e r  was  a d d e d ,  a n d  t h e  w h o l e

w e l l  s h a k e n .  Vihen t h e  r e a c t i o n  c e a s e d ,  p o t a s s i u m  c a r b o n a t e

was a d d e d  u n t i l  e f f e r v e s c e n c e  a l m o s t  c e a s e d  a n d  n e u t r a l i s a t i o n  

w as  c o m p l e t e d  w i t h  p o t a s s i u m  c a r b o n a t e  s o l u t i o n .  liVhen t h i s  

p o i n t  was r e a c h e d ,  s t i r r i n g  was c o n t i n u e d  f o r  a  f e w  s e c o n d s .  

à  w h i t e  c r y s t a l l i n e  p r o d u c t  s e p a r a t e d ,  a n d  was  f i l t e r e d  o f f ,  

w e l l  w a s h e d  a n d  d r i e d .  T h i s  was  t h e  r e q u i r e d  p o t a s s i u m

s a l t .

Y i e l d ;  33  gm s ,  b e i n g  76% o f  t h e  t h e o r e t i c a l .



0 '

ISOPROPYL 1 -METHïLIsiAPHTHALENS U-SULPHONIC ACID.

( P o t a s s i u m  s a l ÿ . )
c**:;

I s o p r o p y l  a l c o h o l  

S u l p h u r i c  a c i d  ( 1 0 C%)

2 m o i s

6 - 7  m o i s  
KM e t h y l n a p h t h a l e n e s u l p h o n i c  a c i d ( g a i t )  1 mol

u s e d  1 8  gms 

u s e d  6 7 . 6  gms 

u s e d  3 5  gms

C o n d e n s a t i o n  was c a r r i e d  o u t  i n  t h e  u s u a l /
o

m a n n e r .  A f t e r  s t i r r i n g  o v e r n i g h t  a t  a  t e m p e r a t u r e  o f  M-O-M-5 

t h e  p r o d u c t  was a l l o w e d  t o  c o o l  a n d  s e t t l e .

Two l a y e r s  s e p a r a t e d ;  a n  . u p p e r  t h i c k  b l a c k  

v i s c o u s  l i q u i d ,  a n d  a  l o w e r  o i l y  o n e .  T h i s  was  r u n  o f f

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

i n  5 0 0  c . c  o f  h o t  w a t e r ,  a n d  n e u t r a l i s e d  w i t h  a  s t r o n g  s o l u t i o n  

o f  c a u s t i c  p o t a s h ,  n e u t r a l i s a t i o n  p o i n t  b e i n g  r e a c h e d  w hen  t h e  l i q u i d  

l o s t  t h e  g r e e n i s h  f l u o r e s c e n c e  a n d  b e c a m e  r e d - b r o w n  i n  c o l o u r .

F r a c t i o n a l  c r y s t a l l i s a t i o n  w as  c a r r i e d  o u t  

s e v e r a l  t i m e s ,  t h e  r e q u i r e d  p o t a s s i u m  s a l t  b e i n g  s o m ew h a t  l e s s  

s o l u b l e  t h a n  p o t a s s i u m  s u l p h a t e .

The  s a l t  was  r e c r y s t a l l i s e d  f r o m  w a t e r ,  a n d
o

t h e  c r y s t a l s  o b t a i n e d  w e r e  d r i e d  i n  a n  a i r  o v e n  a t  1 3 0  .



0 à

Pr o d u c t ; 

Yi e l d :  

A n a ly s i s  ;

'(tHhite m i c r o c r y s t a l l i n e  s o l i d .

31 gms , b e i n g  8l% o f  t h e  t h e o r e t i c a l

^ l h % 3 ^  ^3  ^  r e q u i r e s  1 2 . 91% K

f o u n d  1 2 . 03% K

(.81496 gms.  o f  s u b s t a n c e ,  t r e a t e d  w i t h  s u l p h u r i c  

a c i d  and  h e a t e d  t o  c o n s t a n t  w e i g h t ,  gav e  .2283  gms 

o f  p o t a s s i u m  s u l p h a t e . )

As t h e  ab o v e  was a  new s a l t ,  an d  t h e  a c i d  a l s o  

h a d  n o t  b e e n  p r e p a r e d  b e f o r e ,  a t t e m p t s  w ere  made t o  c h a r a c t e r i s e  

i t  b y  means o f  d e r i v a t i v e s .



ISOPROPYL 1-METHYLNAPHTHALEKB - h -  SULPHONYL CHLORIDE,

0^3

SOjCi

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

PGlr-

1 0  gms 

10  gms

T h e  p o t a s s i u m  s a i t  was  t h o r o u g h l y  m ix e d  w i t h ,  

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

w a s  a d d e d  t o  s t a r t  t h e  r e a c t i o n .  T h e  w h o l e  w as  h e a t e d

o n  a  w a t e r  h a t h  f o r  1-J- h o u r s  a n d  t h e n  d ro w n e d  i n  i c e .  T h e  

m a s s  was  s t i r r e d  f o r  an h o u r  i n  a n  a t t e m p t  t o  s o l i d i f y  t h e  

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

r e m o v e d ,  d r i e d  i n  v a c u o ,  a n d  a t t e m p t s  w e r e  t h e n  made t o  o b t a i n  

a  s o l i d  f r o m  t h e  f o l l o w i n g  s o l v e n t s : -  A b s o l u t e  a l c o h o l ,  

e t h e r ,  P . E . ,  a n d  b e n z e n e .  H o w e v e r ,  t h e  p r o d u c t  was i n s o l u b l e  

i n  P . E .  an d  o n l y  s l i g h t l y  s o  i n  b e n z e n e .  A l c o h o l  a n d  e t h e r  

d i s s o l v e d  i t  r e a d i l y ,  b u t  e v e n  a f t e r  b o i l i n g  w i t h  a n i m a l  

c h a r c o a l ,  t h e  p r o d u c t  was s t i l l  d a r k  b ro w n  i n  c o l o u r  a n d  r e m a i n e d  

a  v i s c o u s  s e m i - s o l i d  m a s s ,  w i t h  t h e  c h a r a c t e r i s t i c  o d o u r  o f  a  

s u l p h o n y l c h l o r i d e .

Y i e l d :  7  g m s . ,  b e i n g  7 /% o f  t h e  t h e o r e t i c a l .



ATTEMPTED PREPARATION o f  an A N IL ID E .

60) -

A n i l i n e 1 mol u s e d 2 gms

S u l p h o n y l c h l o r  i d e 1 mol u s e d 5 gms

Sodium  c a r b o n a t e l i m o i s u s e d 2 gms

The a n i l i n e  an d  t h e  s u l p h o n y l c h l o r i d e  f r o m  

t h e  l a s t  e x p e r i m e n t  w e re  h e a t e d  on a  w a t e r  b a t h ,  and  when 

t h o r o u g h l y  l i q u i d ,  m o i s t  s o d iu m  c a r b o n a t e  was s t i r r e d  in*. 

Much e f f e r v e s c e n c e  o c c u r r e d  and  when t h i s  c e a s e d ,  h e a t i n g  was 

s t o p p e d ,  w a t e r  a d d e d  a n d  t h e  w h o le  s t i r t é d .  The m ass  becam e 

s o l i d ,  an d  was y e l l o w i s h  w h i t e  i n  c o l o u r .  C r y s t a l l i s a t i o n  

was t r i e d  f ro m  a l c o h o l  an d  e t h e r ;  b o t h  s o l v e n t s  showed t h e  

same t h i n g : -  s o l i d i f i c a t i o n  h a d  b e e n  due t o  r e t e n t i o n  o f  

s o d iu m  c a r b o n a t e  b y  t h e  s t i c k y  s e m i - s o l i d  a n i l i d e .  On 

f i l t e r i n g  o f f  t h e  p r e c i p i t a t e  o f  so d iu m  c a r b o n a t e  and  

e v a p o r a t i n g  down t h e  s o l u t i o n ,  no c r y s t a l s  c o u l d  b e  o b t a i n e d .  

A f t e r  e v a p o r a t i o n  t o  d r y n e s s ,  t h e  r e s i d u e  was a  b r o w n , a l m o s t  

s o l i d  am orphous  m a s s ,  h a v i n g  no o d o u r  o f  e i t h e r  s u l p h o n y l  

c h l o r i d e  o r  a n i l i n e .



TERTIARY BUTYLNAPHTHALEiTE SüLPHONIG ACID

and DERIVATIVES.

EXPERIMENTAL WORK.



ÏEKTIARY BU lYLivi APHÏ HALENE.

u s e d 128 gm

u s e d 7 ^ gm

u s e d 500
,1

c . c

u s e d 150 gm

N a p h t h a l e n e  1 mol

i s o b u t y l  a l c o h o l  1 mol

P . E .  ( 80- 100*’ )

S u l p h u r i c  a c i d  ( 25% fum ing  )

At f i r s t ,  i t  was t r i e d  t o  d i s s o l v e  n a p h t h a l e n e  

i n  t h e  a l c o h o l  by warming, b u t  on c o o l i n g ,  i t  was fo u n d  t h a t  

t h e  n a p h t h a l e n e  d e p o s i t e d ,  and a  s o l i d  m ass  was f o r m e d .  

S u f f i c i e n t  P . E .  was t h e r e f o r e  added  t o  k e ep  t h e  n a p h t h a l e n e
o

i n  s o l u t i o n  a t  hO -  45 , and 500 c . c .  seemed t o  be  t h e  minimum 

n e c e s s a r y .  The o p e r a t i o n s  w ere  c a r r i e d  o u t  i n  a 1000 c . c  

c o n i c a l  f l a s k  ( P y r e x ) .  T h i s  was t h e n  f i t t e d  d w i t h

a  s l o t t e d  c o r k  c a r r y i n g  a  s e p a r a t i n g  f u n n e l  t h u s : -

................ lVt*d

Sl.V* glwa «.ol-

 ................. Coo .CO.' ^ l a s k .



T h e r e  w e r e  two s l o t s ,  a n d  e a c h  was p l u g g e d  w i t h  g l a s s  w o o l .  

S u l p h u r i c  a c i d  was r u n  i n  s l o w l y  f r o m  t h e  s e p a r a t i n g  f u n n e l  

w i t h  much s h a k i n g ,  t h e  w h o l e  b e i n g  c o o l e d  w i t h  r u n n i n g  w a t e r .

When a l l  t h e  a c i d  h a d  b e e n  a d d e d ,  t h e  m i x t u r e  

w as  w e l l  c o o l e d ,  a n d  t h e n  t i g h t l y  s t o p p e r e d ,  t h e  c o r k  b e i n g  

w i r e d  o n .  T h e  w h o l e  was s h a k e n  f o r  t w e l v e  h o u r s  i n  a

m e c h a n i c a l  s h a k e r .  T h e  m i x t u r e  was t h e n  p o u r e d  i n t o

w a t e r ,  when much o f  t h e  t e r t i a r y b u t v l n a p h t h a l e n e  r o s e  t o  t h e4
t o p  i n  s o l u t i o n  i n  t h e  P . E .  w h i c h  was a l r e a d y  p r e s e n t .  >'

T h i s  was r u n  o f f ,  a n d  t h e  r e s t  was  e x t r a c t e d  b y  s h a k i n g  i n  a

s e p a r a t i n g  f u n n e l  w i t h  s u c c e s s i v e  a m o u n t s  o f  P . E .  ( 8 0 - I O O * )

u n t i l  t h i s  was c o l o u r l e s s .

T h e  y e l l o w  o i l  s o l u t i o n  i n  P . E .  was w a s h e d

w i t h  w a t e r  a t  l e a s t  f o u r  t i m e s ,  a n d  t h e n  d r i e d  o v e r  p o t a s s i u m

c a r b o n a t e  i n  o r d e r  t o  r e m o v e  t h e  l a s t  t r a c e s  o f  s u l p h u r i c

a c i d .  T h e  P . E .  was  d i s t i l l e d  o f f ,  a n d  t h e  r e s i d u e ,  a  t h i c k

b l a c k ,  e v i l s m e l l i n g  l i q u i d  was l e f t  i n  t h e  i c e - b o x  f o r  a n  h o u r .

Q u a n t i t i e s  o f  n a p h t h a l e n e  c r y s t a l l i s e d  o u t ,  a n d  w e r e  r e m o v e d

b y  f i l t r a t i o n .  T h e  f i l t r a t e  was  a g a i n  f r o z e n  a n d  t h e

p r o c e s s  r e p e a t e d  u n t i l  no  m ore  n a p h t h a l e n e  c o u l d  b e  o b t a i n e d

b y  c r y s t a l l i s a t i o n .

T he  t - b u t y l n a p h t h a l e n e  was t h e n  p u r i f i e d  by

d i s t i l l a t i o n .  T h i s  was  a t  f i r s t  t r i e d  by  u s i n g  a  B e n n e t t

f l a s k ,  l a g g e d  i n  t h e  o r d i n a r y  way w i t h  a s b e s t o s  s t r i n g ,  a  m e t a l  
%

b a t h  a t  2 5 0  , a n d  s u b j e c t i n g  t h e  c o n t e n t s  t o  a  v a c u u m .  T h e  

n a p h t h a l e n e  d i s t i l l i n g  o f f ,  h o w e v e r  , c a u s e d  a n  e x p l o s i o n  o w in g



(n

t o  b l o c k a g e  o f  t h e  t u b e .  S u b s e q u e n t l y ,  t h e r e f o r e ,  t h e  m i x t u r e  

was  f i r s t  o f  a l l  d i s t i l l e d  a t  o r d i n a r y  p r e s s u r e ,  k e e p i n g  t h e
o

t e m p e r a t u r e  a t  2 7 8  f o r  two  h o u r s ,  a n d  u s i n g  a  s h o r t  a i r  

c o n d e n s e r .  T h e  r e s i d u e  was  d i s t i l l e d  i n  v a c u o  i n  a  B e n n e t t  

f l a s k  w hose  n e c k  and  s t e m  w e r e  l e f t  u n l a g g e d ,  s o  t h a t  

n a p h t h a l e n e  b l o c k a g e  c o u l d  b e  s e e n  and  p r e v e n t e d .

p r o d u c t :

y i e l d :

p a l e  y e l l o w  o i l ,  w i t h  c h a r a c t e r i s t i c  s o u r  o d o u r ' .
o o

b . p .  280  a t  o r d i n a r y  p r e s s u r e .  I 7 6 - I 8 2 /  25  m.m 

hO gm b e i n g  o f  t h e  t h e o r e t i c a l .

I t  was f o u n d  t h a t  t h i s  c o u l d  b e  i m p r o v e d  by  

c o n t i n u i n g  t h e  p r e l i m i n a r y  s h a k i n g  f o r  2M- h o u r s .

A n a l y s i s  :

G l h % l 6  r e q u i r e s  g o . 2% C

9 .8 %  H

f o u n d  9 0 .1 %  C 

9 . %  H



6 ^

1 1 # N a p h t h a l e n e  1 m ol  u s e d  1 2 8  gms

T e r t i a r v h u t y l a l c o h o l  1 m o l  u s e d  7 h  gms

P . E .  (8 0  -  100  ) u s e d  550  c . c

S u l p h u r i c  a c i d  ( 25% f u m i n g )  u s e d  150  gms

The p r e v i o u s  e x p e r i m e n t  was r e p e a t e d  u s i n g  

t - b u t y l a l c o h o l  i n  p l a c e  o f  t h e  s e e . b u t y l a l c o h o l .

A f t e r  f r e e z i n g  t h e  b l a c k  l i q u i d  o b t a i n e d  

on r e m o v a l  o f  P . E . ,  o n l y  1 0 -1 5  c . c l i q u i d  f i l t r a t e  c o u l d  be 

o b t a i n e d .  T h i s  s t i l l  c o n t a i n e d  l a r g e  am o u n ts  o f  n a p h t h a l e n e ,  

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

o v e r  6 gras o f  o i l  was a v a i l a b l e  f o r  vacuum d i s t i l l a t i o n .  T h i s  

r e p r e s e n t s  a  y i e l d  o f  o n l y  5 -  a s  o p p o s e d  t o  t h e  25 -  50% 

y i e l d s  o b t a i n e d  b y  t h e  p r e v i o u s  m e t h o d .  T h i s  m e th o d  was

t h e r e f o r e  a b a n d o n e d .



6 ?

T e r t  -  B u t y l n a p h t h a l e n e  p i c r a t e .
MOi

OH H<h,

t ^ - b u t y l n a p h t h a l e n e  1 m o l  u s e d  2  gms

p i c r i c  a c i d  1 m o l  u s e d  2 - 5  gms

t , . b u t y l n a p h t h a l e n e  was d i s s o l v e d  i n  a l c o h o l  

a n d  h e a t e d .  T h e  p i c r i c  a c i d  d i s s o l v e d  i n  t h e  min imum a m o u n t  

o f  f o i l i n g  a l c o h o l  was s t i r r e d  i n .  On c o o l i n g  s o m e w h a t ,  

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

m i x e d  w i t h  a  s m a l l  a m o u n t  o f  p i c r i c  a c i d .  ï ^ i s  was f o u n d  t o  

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

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

r e m o v e d  f i r s t .  T h e  p i c r a t e  was t h e n  d e p o s i t e d  i n  l o n g  o r a n g e  

n e e d l e s  f r o m  t h i s  s o l u t i o n .  F rom  a  m o r e  c o n c e n t r a t e d  o n e ,  

s m a l l  c l u s t e r s ,  w h i c h  w e r e  f o u n d  t o  c o n s i s t  o f  m i n u t e  n e e d l e s
o

w e r e  o b t a i n e d .  m . p .  l O h  w i t h  d e c o m p o s i t i o n .

A n a l y s i s ;

C20 C2 H5  OH r e q u i r e s  N 9 . 1%

f o u n d  N 8 .98%



1 0

ATTEMPTED SEPARATION o f  PURE T.BUTYLN APHTHAL ENE f r o m  

NAPHTHALENE v i a  t h e  PICRATES.

C r u d e  m i x t u r e  f r o m  m e t h o d  1 , 54- gms

P i c r i c  a c i d  57  gms

The c r u d e  m i x t u r e  was d i s s o l v e d  i n  a  l i t t l e

a l c o h o l  i n  a  l a r g e  b e a k e r .  P i c r i c  a c i d  i n  s u f f i c i e n t  b o i l i n g

a l c o h o l  t o  r e t a i n  i t  when c o l d  was a d d e d ,  a n d  t h e  m i x t u r e

s t i r r e d  f o r  a  t i m e  ( c #  20  m i n s . ) .  ' I t  was  t h e  a l l o w e d  t o

c o o l  and  when c o l d ,  f i l t e r e d .
*

P r o d u c t ;  m . p .  119  “ 120  m a i n l y  n a p h t h a l e n e  p i c r a t e  a n d
r

p i c r i c  a c i d .

A l c o h o l  vjas e v a p o r a t e d  o f f  i n  a m o u n t s  o f  25  -  50  c . c ,  a n d  

b e t w e e n  e a c h  e v a p o r a t i o n ,  t h e  w h o l e  was c o o l e d  a n d  f i l t e r e d .  

B a t c h e s  o f  c r y s t a l s  w e r e  o b t a i n e d  a s  f o l l o w s ; -  

1 .  m . p .  9 8

1 1 . m . p .  100  *

1 1 1 . m . p .  101

I V .  m . p .  1 0 5 *

V. m . p .  1 0 5 *

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

c o u l d  n o t  b e  r a i s e d  h i g h e r  t h a n  I O 5 .  I t ,  t h e r e f o r e ,  s e e m s

t h a t  t h e  l a s t  t r a c e s  o f  n a p h t h a l e n e  c a n n o t  b e  r e m o v e d  t h u s .



1:

RECOVERS o f  T-BÜTÏLNAPHTHALSNE from  i t s  PICRATE.

I m p u r e  c r y s t a l s  o f  p i c r a t e s  ( l o ^ O  8o gms

C a u s t i c  s o d a  s o l u t i o n

The p i c n a t e s  w e re  d i s s o l v e d  i n  a n  a m p le  a m o u n t  

o f  c h l o r o f o r m .  T he  s o l u t i o n  was t r e a t e d  w i t h  v e r y  d i l u t e  

c a u s t i c  s o d a  s o l u t i o n ,  w e l l  s h a k e n  i n  a  l a r g e  s e p a r a t i n g  f u n n e l ,

a n d  t h e  w a t e r y  l a y e r  r u n  o f f .  G r e a t  c a r e  m u s t  h e  t a k e n  t o
{

k e e p  t h e  s o l u t i o n  d i l u t e .  A t  t h e  a p p e a r a n c e  o f  t h e  s l i g h t e s t  

t r a c e  o f  s o l i d ,  m o re  w a t e r  m u s t  b e  a d d e d  i m m e d i a t e l y ,  s i n c e  t h e  

S o d iu m  p i c r a t e  w h i c h  i s  b e i n g  f o u n d  i s  v e r y  e x p l o s i v e .

The  c h l o r o f o r m  s o l u t i o n  was s h a k e n  w i t h  c a u d t i c  

s o d a ,  u n t i l  t h e  w a t e r y  l a y e r  b e cam e  c o l o u r l e s s  a n d  t h e n  w a sh e d  

w e l l  w i t h  w a t e r ,  a n d  d r i e d  o v e r  c a l c i u m  c h l o r i d e .  T h e  r e s i d u e  

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

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

Y i e l d :  21 gms =  6 %  o f  t h e  t h e o r e t i c a l .

T h i s  m e t h o d  i s  m uch  l o n g e r  t h a n  m e re  d i s t i l l a t i o n  

a n d  s t i l l  d o e s  n o t  o b v i a t e  t h e  r a t h e r  d a n g e r o u s  v a cu u m  d i s t i l l a t i o n ,  

a n d  t h e r e  i s  t h e r e f o r e  no  a d v a n t a g e  i n  i t .



T.BUTÏ-LNAPHTHALEÎÆSULPHONIC ACID. (Barium s a l t )

S ô ,  -  6 a  ' O  -  5 0

t . , b u t y l n a p h t h a l e n e  1 m o l  u s e d  59 gms

S u l p h u r i c  a o i d ( o o n c e n t r a t e d )  10 m o i s  u s e d  2o8 gms

T h e  two w e r e  m ix e d  i n  a  l a r g e  b e a k e r , h e a t e d  

t o  8o — 1 0 0  o n  a  c o n s t a n t  l e v e l  w a t e r  b a t h , a n d  s t i r r e d  a t  t h i s'  s
t e m p e r a t u r e  f o r  1 -  2 h o u r s .  The  m i x t u r e  was a l l o w e d  t o  c o o l ,  

w hen i t  s e p a r a t e d  i n t o  tw o  l a y e r s .  I t  w a s ,  t h e r e f o r e ,

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

w as  r u n  o f f  a n d  d i s c a r d e d .  T h e  u p p e r ,  a  s l i m y  b l a c k  l i q u i d ,  

was  d i s s o l v e d  i n  h o t  d i s t i l l e d  w a t e r ,  a n d  t h e  s o l u t i o n  d i v i d e d  

e q u a l l y  a n d  t r a n s f e r r e d  t o  f o u r  l a r g e  e v a p o r a t i n g  b a s i n s .  j t  

was  t h e n  n e u t r a l i s e d ,  f i r s t  w i t h  b a r i u m  h y d r o x i d e  s o l u t i o n  a n d  

f i n a l l y  w i t h  s o l i d  b a r i u m  c a r b o n a t e .

The  w h o le  was f i l t e r e d  h o t ,  u s i n g  a  s t r e a m - l i n e  

f i l t e r .  On c o o l i n g  t h e  f i l t r a t e ,  c u r d y  w h i t e  c r y s t a l s  w e r e  

d e p o s i t e d .  T h e s e  w e r e  f i l t e r e d  o f f  a n d  d r i e d .  T h e  r e s t  

o f  t h e  f i l t r a t e  was e v a p o r a t e d  t o  s m a l l  b u l k ,  c r y s t a l l i s e d ,  

f i l t e r e d  an d  d r i e d .



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

d e l i q u e s c e n t .

Y i e l d ; 5 2  gms b e i n g  o f  t h e  t h e o r e t i c a l .

A n a l y s i s :

^ 2 8 ^ 5 0 ^ 6  ^ 2  r e q u i r e s  2 0 . 7% Ba

f o u n d  2 1 Ba



POTASSIUM SALT o f  Ï  .BUTlLNAPHTiiALEMB SULPHOMIC ACID,

1 . B a r i u m  s a l t  1 0  gms

p o t a s s i u m  s u l p h a t e

T he  b a r i u m  s a l t  was d i s s o l v e d  i n  b o i l i n g  

d i s t i l l e d  w a t e r ,  a n d  a  h o t  s o l u t i o n  o f  p o t a s s i u m  s u l p h a t e  

was r u n  i n  f r o m  a  p i p e t t e .  IVhen p r e c i p i t a t i o n . was c o m p l e t e ,

a n d  t h e  e q u i v a l e n c e  h a d  b e e n  t e s t e d  by  t e s t i n g  tw o  p o r t i o n s  o f  

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

o t h e r  w i t h  b a r i u m  s a l t  s o l u t i o n .

T he  vihole  was t h e n  f i l t e r e d  h o t ,  u s i n g  a  

s t r e a m - l i n e  f i l t e r ,  a n d  l e f t  t o  c r y s t a l l i s e .  No c r y s t a l s  

w e r e  o b t a i n e d  e v e n  when c o l d ,  a n d  t h e  s o l u t i o n  was  t h e n  e v a p o r a t e d  

t o  d r y n e s s .

p r o d u c t ! White c r y s t a l l i n e  d e l i q u e s c e n t  powder

Y i e l d  : Almost t h e o r e t i c a l

A n a l y s i s ; r e q u i r e s  7*75% K

f o u n d  7 » ^ %  K

( . 9 5 2 6  gms p o t a s s i u m  s a l t  g i v e s  . 1 6 ^ 0  gms p o t a s s i u m  
s u l p h a t e . )



1 <

1 1 . I s o b u t y l  a l c o h o l  5 m o i s  u s e d  2 2 2  gms

S u l p h u r i c  a c i d ( i o c ^ )  6 - 7  m o i s  u s e d  6 7 6  gms
■ * K

N a p h t h a l e n e  - s u l p h o n i c  a c i d (  s a l t )  1 m o l  u s e d  2 ^6  gms

The  b u t y l  a l c o h o l  was c o o l e d  i n  i c e ,  a n d  t h e  s u l 

p h u r i c  a c i d  r u n  i n  s l o w l y  k e e p i n g  t h e  t e m p e r a t u r e  b e l o w  $9*"

T h i s  was c a r r i e d  o u t  i n  a  tw o  l i t r e  b e a k e r ,  a n d  when c o m p l e t e d  

t h e  w h o l e  was h e a t e d  on  a  c o n s t a n t  l e v e l  w a t e r  b a t h  a t  

T h e  p o t a s s i u m  s a l ÿ  was w e l l  p o w d e r e d  a n d  s t i r r e d  i n  s l o w l y .  

S t i r r i n g  was c o n t i n u e d  f o r  t w e n t y  h o u r s  k e e p i n g  t h e  t e m p e r a t u r e  

c o n s t a n t .

The  w h o le  was c o o l e d ,  d i s s o l v e d  i n  h o t  d i s t i l l e d  

w a t e r  (1  l i t r e )  a n d  n e u t r a l i s e d  w i t h  c o n c e n t r a t e d  p o t a s s i u m  

h y d r o x i d e  S o l u t i o n .

On c o o l i n g  t h e  n e u t r a l  s o l u t i o n ,  s m a l l  c r y s t a l s  

s e p a r a t e d ,  a n d  t h e y  w e r e  t h e r e f o r e  f i l t e r e d  o f f ,  w a s h e d  a n d  

d r i e d .  I n  o r d e r  t o  t e s t  t h e i r  i d e n t i t y  a  s m a l l  a m o u n t  was
o

m i x e d  w i t h  a n  e q u a l  w e i g h t  o f  P C l ^  , h e a t e d  a t  1 0 0  f o r  h a l f  a n  

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

c h l o r i d e  s o  o b t a i n e d  was c r y s t a l l i s e d  q u i c k l y  f r o m  a b s o l u t e  

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

m . p .  7Q “  7 9
o

T h e  m . p  o f  n a p h t h a l e n e  s u l p h o n y l  c h l o r i d e  i s  79  • T h i s  was 

t h e r e f o r e  p r e p a r e d  and  r e c r y s t a l l i s e d .



T he  c r y s t a l s  w e r e  i d e n t i c a l  i n  a p p e a r a n c e  w i t h  t h o s e  a s  

p r e p a r e d  a b o v e .

A  m ix e d  m .p  was t a k e n ,  a n d  g a v e  a l m o s t  no

d e p r e s s i o n .

I t  t h e r e f o r e  s e e m s  t h a t  t h e  m a i n  p r o d u c t  o f  

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

n a p h t h a l e n e - ^ ^  - s u l p h o n i c  a c i d ,  a n d  t h i s  m e t h o d  c a n n o t  b e  u s e d  

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

a n d  i t s  s a l t s .



Y7

1 1 1 .  t e r t  . b u t y l  a l c o h o l  1 mol  u s e d  2 2 2  gms

S u l p h u r i c  a c i d ( l O O ^ )  6 - 7  m o i s  u s e d  6 7 6  gms
KN a p h t h a l e n e - ^ s u l p h o n i c  a c i d (  s a l t )  1 m o l  u s e d  2^-6 gms

T h e  p r e v i o u s  e x p e r i m e n t  was r e p e a t e d ,  b u t  

s t i r r i n g  was  c o n t i n u e d  f o r  t w e n t y - f o u r  h o u r s  a t  8o°. T he  

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

c o n c e n t r a t e d  p o t a s s i u m  c a r b o n a t e  s o l u t i o n .

J u s t  a s  b e f o r e ,  c r y s t a l s  s e p a r a t e d  f r o m  t h e  

c o o l i n g  s o l u t i o n .  T h e y  w e r e  r e m o v e d  by  f i l t r a t i o n ,  d r i e d  a n d  

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

i n  fo r m  t o  t h e  p l a t e s  o f  n a p h t h a l e n e  -  p - s u l p h o n y l c h l o r i d e  a s  

o b t a i n e d  i n  t h e  l a s t  e x p e r i m e n t ,

A m ix e d  m . p .  sh o w e d  p r a c t i c a l l y  n o  d e p r e s s i o n .  

T h i s  m e t h o d  i s  t h u s  a l s o  i m p r a c t i c a b l e  f o r  t h e  

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

d e r i v a t i v e s .



7 ^

DERIVATIVES.___

I n  o r d e r  t o  c h a r a c t e r i s e  t h e  new s u l p h o n i c  a c i d ,  

a t t e m p t s  w e r e  made t o  p r e p a r e  d e r i v a t e â  a s  f o l l o w s

SULPHONIX CHLORIDE

SPiCI

B a r i u m  s a l t  

P C I 5

1 5  gms 

1 5  gms

T he  tv/o w e r e  h e a t e d  t o g e t h e r  a t  1 00  o n  a  w a t e r  

h a t h ,  w i t h  o c c a s i o n a l  s t i r r i n g  f o r  o n e  h o u r .  The  p r o d u c t  

w as  d ro w n e d  i n  c r u s h e d  i c e ,  s t i r r e d  v i g o r o u s l y  a n d  l e f t  i n  t h e  

i c e  b o x .

No s o l i d  w o u ld  a p p e a r  f r o m  t h i s  n o r  f r o m  any

s o l v e n t .

Product:
S l i m y  b ro w n  v i s c o u s  l i q u i d ,  w i t h  t h e  c h a r a c t e r i s t i c  

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

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

c h l o r i d e s  o b t a i n e d  i n  t h e  i s o p r o p y l  s e r i e s .



SULPHOMNILIDB.

SO-, . KH

7 ?

1 m ol  

1 m ol  

l i  m o i s

u s e d 5 gms

u s e d 9 gms

u s e d gms

A n i l i n e

C r u d e  s u l p h o n y l c h l o r i d e  

S o d iu m  c a r b o n a t e

The  a n i l i n e  was m e l t e d  w i t h  t h e  c r u d e  

p r o d u c t  o b t a i n e d  i n  t h e  p r e v i o u s  e x p e r i m e n t ,  a n d  m o i s t  s o d i u m
<7

c a r b o n a t e  was t h e n  s t i r r e d  i n .  H e a t i n g  a t  l o o  was c o n t i n u e d  

u n t i l  t h e  e f f e r v e s c e n c e  # i i c h  o c c u r r e d  h a d  s u b s i d e d .  The  

p r o d u c t  was  d ro w n e d  i n  i c e  , a n d  s t i É r e d  f o r  h a l f  a n  h o u r  t o  

t r y  a n d  e f f e c t  s o l i d i f i c a t i o n .  The  p r o d u c t  e v e n  a f t e r

r e m o v a l  f r o m  t h e  w a t e r ,  d r y i n g  a n d  w a s h i n g  w i t h  v a r i o u s  s o l v e n t s  

r e m a i n e d  a  b r o w n  v i s c o u s  s e m i  s o l i d  m a s s ,  s i m i l a r  t o  t h a t  

o b t a i n e d  i n  t h e  o t h e r  n o n - s o l i d  a n i l i d e s  o f  t h e  i ^ p r o p y l  s e r i e s .



iSOPROPïLTEÏRALINSULPHOiMIC ACID an d  DERIVATIVES.

EXPERIMENTAL WORK.



TETRALIN SÜLPHONIG ACID. (SODIUM S A L T .)

cn>
I

CMa

9 0 )  Kt\

T e t r a l i n  1 m o l  u s e d  1^2 gms

S u l p h u r i c  a c i d ( o r d i n a r y  c o n c e n t r a t e d )  3 m o i s  u s e d  294- gms

The  tw o  w e re  s t i r r e d  t o g e t h e r  i n  a  l a r g e
0

b e a k e r  o n  a  c o n s t a n t  l e v e l  w a t e r  b a t h  a t  40 -  45  C f o r  f o u r

h o u r s .  T he  p r o d u c t  was d i s s o l v e d  i n  500  c . c  o f  h o t  w a t e r

a n d  n e u t r a l i s e d  w i t h  c o n c e n t r a t e d  c a u s t i c  s o d a  s o l u t i o n ,  n e u t r a l

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

b r o w n .  T h e  r e q u i r e d  s o d i u m  s a l t  was s e p a r a t e d  f r o m  t h e

l a r g e  q u a n t i t i e s  o f  s o d i u m  s u l p h a t e  b y  f r a c t i o n a l  c r y s t a l l i s a t i o n ,

Sodium s u l p h a t e  b e in g  more s o l u b l e .

P r o d u c t  ; P i n k i s h  w h i t e  s m a l l  c r y s t a l s ,  w h i c h  w e r e  d r i e d

i n  an  a i r  o v e n ,  f i n e l y  p o w d e r e d  an d  s i e v e d .

Y i e l d ;  I 7 2  gms c r u d e  p r o d u c t ,  b e i n g  7 5 ' 5% o f  t h e

t h e o r e t i c a l .



I  SOPROPïXT El’H ALI NS ULPHONIC ACID.

CM

( 1 )  I S o p r o p y l a l c o h o l

S u l p h u r i c  a c i d ( l O C ^ )

2 ^  m o i s  

6 - 7  m o i s
Na

T e t r a l i n  s u l p h o n i c  a c i d (  s a i t )  1 mol

u s e d  7 5  gms 

u s e d  5 5 8  gms 

u s e d  1 1 7  gms

I s o p r o p y l  a l c o h o l  a n d  s u l p h u r i c  a c i d  w e r e
o

c o n d e n s e d  a s  u s u a l ,  h e a t e d  t o  hO -  C a n d  t h e  s i e v e d  s o d i u m

s a l t  f r o m  t h e  p r e v i o u s  p r e p a r a t i o n  s t i r r e d  i n  o v e r  an  h o u r .
0

s t i r r i n g  was c o n t i n u e d  o v e r n i g h t  s t i l l  a t  Lj.0 -  I45 C*- T h e

p r o d u c t  was  d i s s o l v e d  i n  hOO c . c  h o t  w a t e r  a n d  n e u t r a l i s e d  

c a u t i o u s l y  w i t h  c o n c e n t r a t e d  c a u s t i c  s o d a  s o l u t i o n .  Vi/hen 

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

T h e  s o l u t i o n  v/as l e f t  t o  c o o l .  I n  t h i s  c a s e  n o  p r o d u c t

s e p a r a t e d  u n t i l  t h e  p o i n t  a t  w h i c h  s o d i u m  s u l p h a t e  a l s o  came 

o u t .  T h e  c r y s t a l s  o b t a i n e d  w e r e ,  h o w e v e r ,  d r i e d  i n  a n  a i r

o v e n ,  a n d  e x t r a c t i o n  w i t h  a b s o l u t e  a l c o h o l  was t r i e d  on  a  s m a l l  

p o r t i o n .  T he  r e q u i r e d  s a l t  was  f o u n d , h o w e v e r ,  t o  b e  o n l y

s l i g h t l y  s o l u b l e  i n  a l c o h o l .  A s m a l l  a m o u n t  o f  t h e  s a l t

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

c r y s t a l s  i n  a  l i t t l e  w a t e r .  On h e a t i n g  w i t h  a  l i t t l e  w a t e r

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

p r e c i p i t a t e  o f  o r g a n i c  m a t t e r ,  w h i c h  was f i l t e r e d  o f f .  The

s o l u t i o n  was t a k e n  t o  d r y n e s s  a n d  t h e  p r o c e s s  r e p e a t e d



Y i e l d : R5 gms o f  c r u d e  p r o d u c t ,  b e i n g  o n l y  1 %  o f  t h e

t h e o r e t i c a l .

( 1 1 ) I s o p r o p y l  a l c o h o l  m o i s  u s e d  75  gms

S u l p h u r i c  a c i d  ( 1 0 C%) 6 - 7  m o i s  u s e d  556  gms

T e t r a l i n  s u l p h o n i c  a c i d  1 m o l  u s e d  1 0 6 gms

F i r s t  t h e  t e t r a l i n  s u l p h o n i c  a c i d  was  made a s  

p r e v i o u s l y  d e s c r i b e d ,  b u t  n e u t r a l i s a t i o n  was e f f e c t e d  w i t h  

b a r i u m  c a r b o n a t e ,  w h i c h  was c a r e f u l l y  a d d e d  i n  s m a l l  p o r t i o n s  

t o  a  f o i l i n g  s o l u t i o n .  T h e  r e s u l t i n g  p r o d u c t  was f i l t e r e d  

a s  f a r  a s  p o s s i b l e  b y  d é c a n t a t i o n .  More d i s t i l l e d  w a t e r  

was t h e n  a d d e d  t o  t h e  b a r i u m  s u l p h a t e  a n d  f i l t r a t i o n  was 

c o n t i n u e d  u s i n g  a  s t r e a m - l i n e  f i l t e r .  T h e  f i l t r a t e  was 

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

A b o u t  tw o  gms o f  t h i s  w e r e  d r i e d  s e p a r a t e l y  and  t h e  a m o u n t  o f  

b a r i u m  was e s t i m a t e d  a c c u r a t e l y .  T h e  r e s t  was d r i e d ,  w e i g h e d  

a n d  t h e  c a l c u l a t e d  q u a n t i t y  o f  s u l p h u r i c  a c i d  a d d e d  t o  

p r e c i p i t a t e  a l l  t h e  b a r i u m  a s  b a r i u m  s u l p h a t e .  T he  s o l u t i o n  

o f  t e t r a l i n  s u l p h o n i c  a c i d  was f i l t e r e d  o f f  a s  b e f o r e ,  a n d  

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

c r y s t a l s  was d r i e d  o v e r  a  w a t e r  b a t h ,  a n d  t h e n  p o w d e r e d  i n  a  

m o r t a r ,

I s o p r o p y l  a l c o h o l  a n d  s u l p h u r i c  a c i d  w e r e  c o n d e n s e d  

a s  b e f o r e ,  a n d  1 0 6  gms o f  t h e  a c i d  u s e d  i n s t e a d  o f  t h e  s o d i u m  

s a l t .  A f t e r  s t i r r i n g  o v e r n i g h t  a n d  d i s s o l v i n g  i n  w a t e r .



n e u t r a l i s a t i o n  was a g a i n  c a r r i e d  o u t  o n  a  b o i l i n g  s o l u t i o n ,  

f i r s t  b y  b a r i u m  h y d r o x i d e  s o l u t i o n  a n d  f i n a l l y  b y  b a r i u m  

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

s i n c e  i n  t h e  e a r l y  s t a g e s  e f f e r v e s c e n c e  c a u s e d  b y  t h e  b a r i u m  

c a r b o n a t e  d i s p e n s e s  v e r y  s l o w l y .  F i l t r a t i o n  was c a r r i e d  o u t

a s  f o r  t e t r a l i n  s u l p h o n i c  a c i d .  The f i l t r a t e  was e v a p o r a t e d

t o  s m a l l  b u l k ,  when t h e  b a r i u m  s a l t  c r y s t a l l i s e d  o u t ,  was 

f i l t e r e d ,  v^ashed a n d  d r i e d  i n  a n  a i r  o v e n .

Y i e l d :  89  gm s ,  b e i n g  51% o f  t h e  t h e o r e t i c a l .  ^

A l t h o u g h  a n  i m p r o v e m e n t  on  t h e  f i r s t  m e t h o #  

t h e  n u m b e r  o f  s t e p s ,  t h e  e x t r e m e l y  l e n g t h y  

p r o c e s s  ( a l m o s t  5 w e e k s ) ,  a n d  t h e  v a s t  a m o u n t s  

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

o f  l o s s .

( I l l )  T e t r a l i n  1 mol  u s e d  26b- gms

S u l p h u r i c  a c i d ( c o n c e n t r a t e d )  5 m o i s  u s e d  5 6 8  gms

S u l p h u r i c  a c i d  ( 50%) c a l c u l a t e d  u s e d  2 9 2  gms
a m o u n t

I s o p r o p y l  a l c o h o l  2-g- m o i s  u s e d  500  gms

S u l p h u r i c  a c i d ( 100%) 6 - 7  m o i s  u s e d  I 0 6 0  gms

T e t r a l i n  s u l p h o n i c  a c i d  was p r e p a r e d  by
0

c o n d e n s i n g  t e t r a l i n  w i t h  c o n c e n t r a t e d  s u l p h u r i c  a c i d  a t  b.O-M-5 

f o r  f o u r  h o u r s .  The  a m o u n t  o f  w a t e r  p r e s e n t  i n  t h e  c o n d e n s a t i o n  

m i x t u r e  was c a l c u l a t e d  a c c o r d i n g  t o  t h e  e q u a t i o n ; —

CM 3

Cl4j

+ HjO.



T h e  a m o u n t  o f  s u l p h u r i c  a c i d ( 50% f u m i n g )  

n e c e s s a r y  t o  b r i n g  t h e  s t r e n g t h  o f  t h e  a c i d  i n  t h e  m i x t u r e  t o

lO Q ^ v/as c a l c u l a t e d  a c c o r d i n g  t o  t h e  f o r m u l a  x  =  —

w h e r e  x  == n u m b e r  o f  gms o f  c o n c e n t r a t e d  a d i d ,  m i x e d  w i t h  loO 

gms f u m i n g  a c i d ,  a  =  % SO j  i n  a c i d  r e q u i r e d ,  b = % SO^ i n

t h e  o r i g i n a l  f u m i n g  a c i d ,  o =  % SOj  i n  t h e  c o n c e n t r a t e d  a c i d .

T h e  I s o p r o p y l  a l c o h o l  was c o n d e n s e d  w i t h  t h e
0

s u l p h u r i c  a c i d  (100%.) a n d  y/arraed t o  b-0 — R5 a  c o n s t a n t  l e v e l  

w a t e r  b a t h .  The  a b o v e  m i x t u r e  o f  t e t r a l i n  s u l p h o n i c  a c i d  

a n d  s u l p h u r i c  a c i d  was s l o w l y  s t i r r e d  i n  o v e r  1 ^  h o u r s ,  a n d  

s t i r r i n g  v/as c o n t i n u e d  o v e r n i g h t  ( t w e n t y  h o u r s )  a t  c o n s t a n t  

t e m p e r a t u r e .  The  w h o l e  was t h e n  d i s s o l v e d  i n  tw o  l i t r e s  

o f  h o t  w a t e r ,  an d  b o i l e d ,  t h e n  p a r t i a l l y  n e u t r a l i s e d  w i t h  h o t  

b a r i u m  h y d r o x i d e  s o l u t i o n ,  a n d  f i n a l l y  w i t h  b a r i u m  c a r b o n a t e .

T h e  n e u t r a l i s a t i o n  w i t h  b a r i u m  c a r b o n a t e  was c a r r i e d  o u t  i n  

s e v e n  l a r g e  e v a p o r a t i n g  b a s i n s ,  a s  t h e s e  h a s t e n e d  t h e  e v a p o r a t i o n  

o f  g a s ,  an d  s o  s p e e d e d  u p  t h e  p r o c e s s .

T h e  n e u t r a l  p r o d u c t  was l e f t  t o  s e t t l e ,  a n d  t h e  

s u p e r n a t a n t  l i q u i d  was d e c a n t e d  o f f  t h r o u g h  a  f i l t e r .  The  

r e m a i n i n g  b a r i u m  s u l p h a t e  was e x t r a c t e d  s e v e r a l  t i m e s  w i t h  

b o i l i n g  w a t e r  u n t i l  t h e  l i q u i d  o b t a i n e d  b"^ d é c a n t a t i o n  was 

a l m o s t  c o l o u r l e s s .



T h e  c o m b i n e d  w a s h i n g s  an d  m o t h e r  l i q u o r  w e r e  e v a p o r a t e d  

a l m o s t  t o  d r y n e s s .  The  b a r i u m  s a l t  c r y s t a l l i s e d  o u t  was
o

f i l t e r e d ,  a n d  d r i e d  i n  an  a i r  o v e n  a t  1 5 0  -  I 5 0  •

P r o d u c t ; Y e l l o w i s h  w h i t e  , l i g h t  m i c r o c r y s t a l l i n e  s o l i d

w h i c h  v/as d e l i q u e s c e n t .

Y i e l d :  q.25 gm s ,  b e i n g  6 %  o f  t h e  t h e o r e t i c a l .

T h e  t i m e  was a l s o  l e s s  t h a n  i n  t h e  p r e v i o u s  

e x p e r i m e n t  a n d  t h i s  was  t h e  m e t h o d  a d o p t e d  

i n  s u b s e q u e n t  p r e p a r a t i o n s .



DESüLPHONAîION.

u s e d  70  gmsB a r i u m  s a l t

S y r u p y p h o s p h o r i c  a c i d  3 p a r t s  u s e d  210  gms

The  tw o  w e r e  m i x e d  i n  a  1^  l i t r e  r o u n d  b o t t o m e d  

f l a s k  a n d  d i s t i l l e d  i n  s u p e r - h e a t e d  s t e a m  a t  an  i n s i d e  

t e m p e r a t u r e  o f  210 • V/hen t h e  d i s t i l l a t e  b e cam e  c l e a r ,  t h e  

y e & lo w  o i l  o b t a i n e d  was e x t r a c t e d  w i t h  e t h e r  a n d  s a l t  f r o m  t h e  

v i /a te ry  m i x t u r e .  The  e t h e r  s o l u t i o n  was d r i e d  o v e r  c a l c i u m  

c h l o r i d e ,  a n d  t h e  e t h e r  d i s t i l l e d  o f f  o n  a  w a t e r  b a t h . T he  o i l  

o b t a i n e d  was t r a n s f e r r e d  t o  a  B e n n e t t  f l a s k ,  h e a t e d  i n  a  m e t a l  

b a t h  a t  2 1 0 ° ,  a n d  d i s t i l l e d  i n  a  v a c u u m .

P r o d u c t  : __  P a l e  y e l l o w  m o b i l e  o i l  w i t h  t h e  c h a r a c t e r i s t i c s

o f  a  m o n o i s o p r o p y l  c o m p o u n d ,  

b . p .  1 3 2  -  1 3 5 V  W-3 m.m



9 1

SALTS o f  ISOPROPxLTETRALIN3uXPHONIC ACID. P o ta s s iu m  s a l t .

B a r i u m  s a l t  1 m ol  u s e d  lo  gms

P o t a s s i u m  s u l p h a t e  1 m o l

The  b a r i u m ^ a l t  was  r e c r y s t a l l i s e d  t o  f r e e  i t  

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

b a r i u m  was e s t i m a t e d  q u a n t i t a t i v e l y  by  t h e  b a r i u m  s u l p h a t e  

g r a v i m e t r i c  m e t h o d .

T h e  p u r e  s a l t  was  d i s s o l v e d  i n  h o t  d i s t i l l e d  

w a t e r ,  a n d  b o i l e d .  H o t  p o t a s s i u m  s u l p h a t e  s o l u t i o n  was 

r u n  i n  u n t i l  t h e  c a l c u l a t e d  a m o u n t  h a d  b e e n  a d d e d .  ( E q u i v a l e n c e  

was t e s t e d  w i t h  s m a l l  a m o u n t s  o f  c l e a r  l i q u i d ,  a n d  p o t a s s i u m  

s u l p h a t e  s o l u t i o n  a n d  b a r i u m  h y d r o x i d e  s o l u t i o n ) .  The p o t a s s i u m  

s a l t  so  f o r m e d  was s e p a r a t e d  f r o m  b a r i u m  s u l p h a t e  b y  d é c a n t a t i o n  

o f  s u p e r n a t a n t  l i q u i d  t h r o u g h  a  f i l t e r .  The  p r e c i p i t a t e  was 

b o i l e d  w i t h  t h r e e  s u c c e s s i v e  a m o u n t  s  o f  w a t e r ,  t o  r e m o v e  m o s t  

o f  t h e  p o t a s s i u m  s a l t ,  a n d  mm i n  e a c h  c a s e  t h e  c l e a r  l i q u i d  

was  d e c a n t e d  t h r o u g h  a  f i l t e r .  T h e  d e p o s i t ,  h o w e v e r  , was 

a  g e l - l i k e  m a s s ,  w h i c h  w o u ld  n o t  c r y s t a l l i s e .  The r e s t  o f  t h e  

w a t e r  was d r i v e n  o f f  when t h e  r e q u i r e d  s a l t  r e m a i n e d .



P r o d u c t : Y e l l o w i s h  v i h i t e  a n d  mi c r o c r y s t a l l i n e  , v e r y  

s i m i l a r  i n  a p p e a r a n c e  t o  t h e  b a r i u m  s a l t ,  and  

l i k e  i t ,  d e l i q u e s c e n t .

Y i e l d : T h e o r e t i c a l .

A n a l y s i s  ;

r e q u i r e s  1 ^ . 3%  K

f o u n d  13 'W-% K

( * 7 9 6 3  gms p o t a s s i u m  s a l t  g i v e s  . 2 2 8 7  gms 

p o t a s s i u m  s u l p h a t e . )



MAGNESIUM SALT.

cv«>
Cl*1

V r f C%fr
tHa

X

B a r i u m  s a l t  1 m o l  u s e d  10  gras

M ag n e s iu m  s u l p h a t e  1 mol

T h e  b a r i u m  s a l t  was  d i s s o l v e d  i n  b o i l i n g  

d i s t i l l e d  w a t e r ,  a n d  t h e  e q u i v a l e n t  a m o u n t  o f  h o t  m a g n e s i u m  

s u l p h a t e  s o l u t i o n  r u n  i n .  E q u i v a l e n c e  was t e s t e d  a s  b e f o r e ,  

a n d  t h e  m a g n e s iu m  s a l t  was s e p a r a t e d  by  d é c a n t a t i o n  an d  w a s h i n g  

a s  b e f o r e .  T h e  c o m b i n e d  w a s h i n g s  a n d  t h e  m o t h e r  l i q u o r  w e r e  

e v a p o r a t e d  down t o  c .  hOO c . c  a n d  l e f t  t o  c r y s t a l l i s e .

P r o d u c t  :

Y i e l d ;

A n a l y s i s ;

W h i t e  s h i n i n g  p l a t e s .

T h e o r e t i c a l

^ 2  ^ 6 ,  15  HgO r e q u i r e s  $ . 1% Big

f o u n d  3 . 1% Mg



lo

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

Cw,

CU

( I ) S o d iu m  s a l t  o f  i  s o p r o p y l t e t r a l i n  s u l p h o n i c  a c i d  ( o b t a i n e d  

f r o m  m e t h o d  ( 1 ) ) .  10  gms

P h o s p h o r u s  p e n t a c h l o r i d e  11  gras

( I I ) B a r i u m  s a l t  o f  i s q p r o p y l t e t r a l i n  s u l p h o n i c  a c i d ( m e t h o d  1 1 . )
i'

10  gms

P h o s p h o r u s  p e n t a c h l o r i d e  11  gms

I n  e a c h  c a s e  t h e  tw o  w e r e  h e a t e d  o n  a  

w a t e r  b a t h  f o r  o n e  h o u r ,  a f t e r  h a v i n g  b e e n  t h o r o u g h l y  m i x e d ,  

t h e y  w e r e  s t i r r e d  a t  i n t e r v a l s .  C r u s h e d  i c e  was a d d e d ,  an d  

t h e  w h o l e  s t i r r e d  u n t i l  a  s o l i d  was  o b t a i n e d .  The  m a s s  w a s ,

t h e r e f o r e ,  f i l t e r e d ,  t h e  s o l i d  d r i e d  i n  v a c u o ,  a n d  r e c r y s t a l l i s e d
0

f r o m  P . B .  ( h o  -  60  ) .  The  m .p  o f  e a c h  was t a k e n ,  a n d  i n  e a c h

c a s e  was 6 7 «5 “  6 8 .5

The  tw o  w e r e  t h e r e f o r e  m i x e d  t o g e t h e r ,  a n d  

a  m i x e d  m .p  t a k e n .  No d e p r e s s i o n  v;as r e c o r d e d .

T h e  tw o  c o n d e n s a t i o n s  m u s t  t h e r e f o r e  h a v e  

g i v e n  r i s e  t o  t h e  sam e  p r o d u c t .

Product  :

C r e a m y ,  i l l  d e f i n e d ,  r a t h e r  s o f t  c r y s t a l s ,
0

m . p .  6 7 . 5  -  6 8 . 5



î l

( 1 1 1 ) B a r i u m  s a l t  f r o m  m e t h o d ( l l l ,  ) 10  gms

P C l ^  11  gras

T h i s  was t r e a t e d  a s  b e f o r e .  T h e  s o l i d

o b t a i n e d  was d r i e d  an d  c r y s t a l l i s e d  f r o m  a l c o h o l .  I n  t h i s

c a s e ,  h o w e v e r ,  no c r y s t a l s  w o u ld  f o r m ,  b u t  o n l y  a  s t i c k y  

a m o r p h o u s  m a s s .  C r y s t a l l i s a t i o n  f r o m  e t h e r  was t h e n  t r i e d . ^  

T h i s  a l s o  g a v e  a  s t i c k y  s o l i d ,  w h i c h  a f t e r  b e i n g  s u b j e c t e d  t o  

a  v a c u u m ,  a p p e a r e d  t o  b e  a  m i x t u r e  o f  a  w h i t e  c r y s t a l l i n e  

f o r m  w i t h  a  s m a l l  a m o u n t  o f  a  y e l l o w ,  a m o r p h o u s  g u m - l i k e  

s u b s t a n c e .

A t t e m p t s  a t  s e p a r a t i o n  w e r e  made i n  P . E . ,  

b e n z e n e  a n d  c h l o r o f o r m ,  b u t  w e r e  u n s u c c e s s f u l .
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DERIVATIVES o f  ISOPROPYLTETRALINSULPHOi^JIC A C ID .

ETHYL ESTER.

CM,

X c v

A t t e m p t e d  P r e p a r a t i o n

I s o p r o p v l t e t r a l i n s u l p h o n v l  c h l o r i d e  8  gms
i

E t h y l  a l c o h o l  1 5 0  c . c .

The s u l p h o n y l  c h l o r i d e  was  d i s s o l v e d  i n  t h e  

a l c o h o l ,  p o r o u s  p o t  was a d d e d ,  a n d  t h e  w h o le  was b o i l e d  u n d e r  

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

T h i s  was f o u n d  t o  t a k e  a b o u t  e i g h t  h o u r s .  T he  s o l u t i o n  was 

c o n c e n t r a t e d  t o  s m a l l  v o l u m e  a n d  l e f t  t o  c r y s t a l l i s e .  The  

d e p o s i t  w a s ,  h o w e v e r  , a  v i s c o u s  s e m i - s o l i d  m a s s ,  w h i c h  c o u l d  

n o t  b e  i n d u c e d  t o  c r y s t a l l i s e  f r o m  a n y  s o l v e n t  e m p l o y e d ,  

( a b s o l u t e  a l c o h o l ,  e t h e r ,  P . E .  b e n z e n e ) .  The p r o c e s s e s  w e r e  

r e p e a t e d ,  b o i l i n g  f i r s t  w i t h  a n i m a l  c h a r c o a l .  T he  c o l o u r  

was l i g h t e n e d  t o  a  g o l d e n  b r o w n ,  b u t  no c r y s t a l s  w e r e  

o b t a i n e d .



m. CRESYLESÎBR.

CM,

Ct»a
I

CM*
X

Q

l i  m o i s

u s e d  h  gms

u s e d  9  gms *

u s e d  h  gms

m . C r e s o l  1 m ol

S u l p h o n y l o h l o r i d e  1 m o l

S o d iu m  c a r b o n a t e

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

m e l t e d  t o g e t h e r  on  a  w a t e r  b a t h .  Damp s o d i u m  c a r b o n a t e  was  

s t i r r e d  i n ,  and  h e a t i n g  was c o n t i n u e d  u n t i l  e f f e r v e s c e n c e  

c e a s e d .  T h e  p r o d u c t  was t r e a t e d  j u s t  a s  f o r  p h e n y l  e s t e r ,  

a n d  was a l s o  b o i l e d  f i r s t  w i t h  a n i m a l  c h a r c o a l  a n d  t h e n  

c r y s t a l l i s e d .  As b e f o r e ,  no c r y s t a l s  w o u ld  f o r m .

Product  : B r i t t l e ,  ye l lo w -b row n  amorphous mass,  showing

no t r a c e s  o f  m^.cresol or s u lp h o n y l  c h l o r i d e .

Y i e l d : T h e o r e t i c a l .
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NITROtiEN DERIVATIVES.

SüLPHONAMIDE.

CM,
I
CM,

S u l p h o n y l  c h l o r i d e  u s e d  5 gms

Ammonia  ( . 8 8  ) u s e d  50  c . c .

T he  tw o  w e r e  s t i r r e d  t o g e t h e r  i n  t h e  c o l d  f o r , '

20  -  50  m i n u t e s .  T he  s o l i d  was f i l t e r e d  o f f ,  w e l l  wahhed

and  d r i e d  i n  v a c u o .  I t  was t h e n  c r y s t a l l i s e d  f r o m

a b s o l u t e  a l c o h o l .

Pr o d u c t : W h i t i s h  c r y s t a l s ,  v e r y  s i m i l a r  t o  t h o s e  o f  p u r e
<7

s u l p h o n y l  c h l o r i d e .  m . p .  6 5 - 6 7  •
<j

The  m . p .  o f  p u r e  s u l p h o n y l  c h l o r i d e  i s  67  -  68  .

I t  , t h e r e f o r e ,  s e e m e d  t h a t  a  s m a l l  p e r c e n t a g e  

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

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

E x c e s s  am m onia  and  s u l p h o n y l  c h l o r i d e  was  t r i e d ,  

a s  a l s o  was  h e a t i n g ,  b u t  no  s u l p h o n a m i d e  c o u l d  be  i s o l a t e d .



SULPHONANILIDE.

CMi

“"v* J L  M

A n i l i n e 1 m o l u s e d 5 gms

S u l p h o n y l  c h l o r i d e 1 m ol u s e d 8 gms

S o d iu m  c a r b o n a t e l i m o i s u s e d 6 gms

A n i l i n e  and  t h e  s u l p h o n y l  c h l o r i d e  w e r e  h e a t e d

t o g e t h e r  on  a  w a t e r  h a t h  f o r  t e n  m i n u t e s ,  and  m o i s t  s o d i u m  *

c a r b o n a t e  s t i r r e d  i n .  T h e  m a s s  was t h e n  S e a t e d  t i l l

e f f e r v e s c e n c e  c e a s e d .  ICO c . c  c o l d  w a t e r  was a d d e d ,  a n d  t h e

w h o l e  s t i r r e d  t o  s o l i d i f i c a t i o n ,  w h i c h  o c c u r r e d  a f t e r  ^ - 1 0

m i n u t e s .  T h e  s o l i d  was f i l t e r e d  o f f ,  w a s h e d  w i t h  w a t e r ,

d r i e d  i n  v a c u o ,  and  c r y s t a l l i s e d  f r o m  a l c o h o l .
«

P r o d u c t :  Y e l l o w i s h  c r y s t a l s ,  m . p .  200  w i t h  d e c o m p o s i t i o n
o

a n d  s o f t e n i n g  a t  lo O  •
r  0“

The  s o l i d  was t h e n  c r y s t a l l i s e d  f r o m  a b s o l u t e  

a l c o h o l  t w i c e  a n d  w e l l  w a s h e d  w i t h  a l c o h o l .
«

p r o d u c t  : W h i t e ,  m i c r o s c o p i c  c r y s t a l s ,  m . p .  204  ( d . )  w i t h

s o f t e n i n g  a t  1 9 7  •

A n a l y s i s :

^ 1 9 ^ 2 5 ^ 2  ^  ^  r e q u i r e s  9 *7% S F o u n d  9 »k% S

4 .3%  N 4 .3 %  N
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