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Abstract:
1. Alpha-naphtholflavone was not successfully prepared by the writer in studying Kostanecki’s
synthesis.

2. The various steps along the synthesis were studied with special emphasis on products of
2-benzalacetonaphthol preparation. More work on the final steps is necessary.

3. Several possible tautomers of intermediate products were isolated.

4. One definite example of a possible molecular rearrangement is cited.

5. A method for obtaining more uniform results and better yields was found for the 3-aceto-1-naphthol
preparation.

6. It was shown that color did not correlate with the various melting points in the case of
2-aceto-1-naphthol as pointed out by Witt and Braun.

7. In future runs of 2-benzalacetonaphthol it seems more desirable to use less than the calculated
amount of sodium hydroxide and heat reaction longer.

8. This study opened up many new, interesting and unsolved problems for future investigation. 
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A STUDY OE ST& VON KOSTiNlCKI*S SYNTHESIS 

OE ALPHA NiPHTHOELAVONEi

INTRODUCTION J

The p u rp o s e  o f  t h i s  in v e s t ig a t io n *  w h ich  i s  s t a t e d  i n  th e  t i t l e ,  oh 

t a i n e d  i t s  s tim u lu s ., o r i g i n a l l y ,  fro m  th e  econom ic f a c t o r ,  dem and. A lp h a -  

n a p h th o f la v q n e  was p e rh a p s  f i r s t  p r e p a r e d  by  K o s ta n e c k i i n  h i s  s t u d i e s  o f  

t h e  f l a v o r s  g ro u p s?  I t  h a s ,  l i k e  o th e r  num erous exam ples o f  l a b o r a to r y  c u r ­

i o s i t i e s ,  d e v e lo p e d  th ro u g h  o c c a s io n a l  i s o l a t e d  and s p o ra d ic  r e s e a r c h e s  to  

b e  a  d e s i r a b l e  l a b o r a t o r y  and co m m erc ia l r e a g e n t^ ’ ® I n  r e c e n t  y e a r s  th e r e  

h a v e  b e e n  a t t e m p ts  to  p r e p a r e  a lp h a -n a p h th o f la v o n e  by t h e  E astm an  Kodak Com­

p an y  i n  o r d e r  to  m e e t t r a d e  dem ands, b u t ,  a s  f a r  a s  i s  known, a l l  e n d e a v o rs
7

h av e  been  u n s u c c e s s f u l .

A lp h a -n a p h th o f la v o n e  h a s  been  shown to  b e .u s e f u l  a s  an  i n d i c a t o r  i n
I

w a te r  p u r i f i c a t i o n  c o n t r o l  w here c h lo r in e  i s  u se d  a s  a  s t e r i l i z i n g  a g e n t .

A r e l a t i o n s h i p  e x i s t s  be tw een  th e  o x id iz in g  a b i l i t y  o f  a  g iv e n  sam ple o f  w a te r , 

and  t h e  n e c e s s a r y  am ount o f  c h lo r in e  f o r  d e s t r u c t i o n  o f  t h e  b a c t e r i a  p r e s e n t .  

By t i t r a t i n g  c h lo r i n a t e d  w a te r  w ith  a lp h a -n a p h th o f la v o n e  a s  a n  i n d i c a t o r ,  th e  

p o in t  w here a n  e x c e s s  o f  c h lo r i n e  i s  p r e s e n t  can e a s i l y  b e  d e te c te d ,  and th u s  

a  s u f f i c i e n c y  m a in ta in e d ,  N a p h th o fla v o n e  h a s  a l s o  b e e n  shown to  be m ore s e n ­

s i t i v e  to  th e  p re s e n c e  o f  io d in e  ( 1 ; 1 , 0 0 0 ,0 0 0 ) th a n  s t a r Ch^

The- m ethod i n v e s t i g a t e d  i n  t h i s  r e s e a r c h  was t h a t  o f  K o s ta n e c k i* s .

T h is  m ethod  was a l s o  b r i e f l y  t r i e d  f o r  com m ercial p r o d u c t io n  by  Dr^ 0 . E .'

S h ep p a rd  w h ile  w i th  t h e  E astm an  Kodak Company, and  i t  r e s u l t e d  i n  a  f a i l u r e .  

The l i t e r a t u r e  c i t e s  a l s o  o t h e r s  who h a v e  t r i e d  t h e  m e th o d .and. h av e  been  u n ­

s u c c e s s f u l  i n  t h e  c a s e  o f  b e ta - n a p h th o f la v o n e , However, th e  m ethod h a s  b e e n



d u p l i c a te d  by  P f e i f f e r  an d  Grimmer s u c c e s s f u l ly ^  OtIxer m e th o d s  o f  s y n th e s ­

i z i n g  a lp h a -n a p h th o f la v o n e  a r e  a l s o  fo u n d  i n  t h e  l i t e r a t u r e  but. w ere  n o t
Q

i n v e s t i g a t e d  b y  th e  w r i t e r ?  K b s ta n e c k i r S- m ethod , a l th o u g h  som ewhat cum­

b erso m e, seem ed m ore o r th o d o x  a n d  l o g i c a l  th a n  th o s e  o f  o t h e r  i n v e s t i g a t o r s .

I t  was t h e  a im  o f  t h e  w r i t e r  t o  w ork o u t  s te p  b y  s t e p  th e  s y n th e s i s  

an d  to  i s o l a t e  t h e  d e s i r e d  end p r o d u c ts  i n  p u re  fo n ru  L a b o ra to x y  c o n d i t io n s  

w e re  v a r i e d  i n  e v e ry  c a s e ,  su c h  a s  te m p e ra tu re ,  t im e ,  p ro c e d u re  a n d  co n c en ­

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

e v e ry  c a s e  w i th  th e  in te r m e d ia t e  p r o d u c ts  o b ta in e d  b y  E o a ta n e c k i j t h e  u l t i m ­

a t e  a im  be ing , good y ie ld s *  c o r r e c t  m e l t in g  p o i n t ,  c o lo r  a n d  c r y s t a l l i n e  fo rm . 

I n  p r a c t i c a l l y  a l l  th e  s t e p s  th e  r e a c t i o n s  a p p e a re d  t o  b e  v e iy  l a b i l e  an d  

even  s l i g h t  v a r i a t i o n s  o f  c o n d i t io n s  a f f e c t e d  c o n s id e r a b ly  t h e  p r o d u c ts  ob­

t a i n e d ;  E o r  t h i s  r e a s o n  many p r o d u c ts  o f  s id e  r e a c t i o n s  w ere  i s o l a t e d  i n  

t h e  p u re  s t a t e .  I n  m any c a s e s  ohe  w as l e d  t o  b e l ie v e ;  t h a t  ta u to m e rs  w e re  ob­

t a i n e d  i n s t e a d  o f  t h e  p r o d u c ts  so u g h t f o r ;  .A lthough th e  i d e a l  c o n d i t io n  

w ou ld  h av e  b e e n  to  d e f i n i t e l y  e s t a b l i s h  t h e  i d e n t i t y  o f  th e  v a r io u s  compounds* 

th e  v a s t  am ount o f  tim e  a n d  work r e q u i r e d  to  do t h i s  f o rc e d  the- w r i t e r  to  

abandon  t h i s  s i t u a t i o n ;  I n  some c a se s*  however* u l t i m a t e  a n a ly s is ,  o f  t h e  

compounds w ere a t te m p te d  b u t  d e f i n i t e  i d e n t i t y  was n o t  e s t a b l i s h e d ;  The 

phenom ena o f  i n t r a m o le c u la r  re a r ra n g e m e n t o f  one compound w as v e ry  e v id e n t  

i n  one c a s e ;  A m ore d e t a i l e d  d i s c u s s io n  o f  t h e  r e s u l t s  o f  t h i s  w ork w i l l  be 

g iv e n  in . t h e  e x p e r im e n ta l  p a r t  o f  t h i s  p a p e r ;  A m o d i f i c a t i o n  o f  t h e  m ethod 

o f  p r e p a r in g  2 - a e e t o - l  n a p h th o l*  w hereby  one ca n  g e t  b e t t e r  y i e l d s  a n d  a  m ore 

p u re  p ro d u c t  was w orked  o u t ;  A m ore  d e t a i l e d  d e s c r i p t i o n  o f  t h i s  w i l l  a l s o  

b e  g iv e n  i n  t h e  e x p e r im e n ta l  p a r t  o f  t h i s  p a p e r ;  The p r e s e n c e  o f  ta u to m e rs
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in . th.e c a s e  o f  2 a c e t o - l - n a p h t h o l  h a s  b e e n  p o s t u l a t e d  b y  W it t  a n d  B raun9 i n  

t h e i r  s tu d y  o f  t h e  a c e to n a p h th o ls  s T h is , same g ro u p in g  was p r e s e n t  th rough-^ 

o u t  th e  re m a in d e r  o f  t h e  in te r m e d ia t e  p r o d u c ts  so  o n e  w ou ld  n a t u r a l l y  p o s tu ^  

l a t e  t h a t  ta u to m e r s  e x i s t e d  i n  t h e  o t h e r  i n te r m e d ia t e s ;

8-A0ET0-1-HAPHTH0L.

M ethod; The m ethod  u s e d  i n  p r e p a r in g  2 - a c e t o - l - n a p h t h o l  was t h a t  
. - . g

o u t l i n e d  b y  W it t  a n d -B ra u n iv  The p ro c e d u re  i s  b r i e f l y  a s  f o l lo w s ;  D is s o lv e  

60 go o f  a lp h a - n a p h th o l  i n  30  c e ;  o f  a c e t i c  a c i d  and  45 g ,  o f  a c e t i c  anhy­

d r i d e ;  to  t h i s  m ix tu re  ad d  30  g ,  o f  z in c  c h l b r i d e .  H e a t t h e  m ix tu re  f o r  30
.

m in u te s  on  a h  o i l  b a th  a t  a  t e m p e ra tu re  Of 140oC« i n  a  500 cc» ro u n d  b o tto m  

f la s k *  c o n n e c te d  w ith  a  r e f l e x  C o n d e n se r; Then p o u r  i n to  t h e  m ix tu re  ab o u t 

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

a t  t h e  b o tto m  o f  th e  f l a s k ;  ' i f  t h e  r e d  l a y e r  does n o t  s e p a r a te  a t  t h e  bottom * 

n o t  enough hO t w a te r  h a s  b e e n  added* S e p a r a te  th e  r e d  o i l y  l a y e r  o f f  a n d  i t .  

w i l l ,  th ro u g h  slow  c o o lin g *  c o n g e a l i n to  a  c r y s t a l l i n e  p a s t e ;  I t  i s  th e n  

le a c h e d  w ith  s e v e r a l  p o r t i o n s  o f  a lc o h o l  u n t i l  t h e  r e d  c o lo r in g  m a t t e r  is ; 

rem oved . The re m a in in g  l i g h t  g r e y  c r y s t a l s  a r e  r e c r y s t a l l i zed  fro m  a lc o h o l*  

th e r e b y  p ro d u c in g  a d e to  n a p h th o l  i n  a p p le  g r e e n  c r y s t a l s ;  m e l t i n g  a t  IO l-IO S 0Gi

D is c u s s io n  O f E x p e r im e n ta l .  Work. On 2 - A c e to - l - H a p h th o l : The f i r s t  d i f ­

f i c u l t y  e n c o u n te re d  i n  t h i s  s t e p  w as t h e  in c o n s i s t e n c y  o f  t h e  y i e l d s ;  I t  was 

fo u n d  t h a t  i f  one h e a te d  th e  p r e p a r a t i o n  to o  lo n g ,  to o  much o f  t h e  r e d  o i l y
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i m p u r i t i e s  w ere  p ro d u c e d . I f  one h e a te d  t h e  m ix tu re  ab o v e  th e  b o i l in g ,  p o i n t  

o f  a c e t i c  a n h y d r id e  (140° C») ,  t h e r e  was a. te n d e n c y  to  p ro d u ce  th e  d l - a c e t o  

n a p h th o l  and  l a r g e  q u a n t i t i e s  o f  th e  r e d  o i l y  l i q u i d  im p u r i ty .  (S ee  f a b l e  I )

I t  was fo u n d  t h a t  on a d d in g  an  excess , o f  a c e t i c  a n h y d rid e  a n d  h e a t in g  i t  f o r  

a b o u t  a n  h o u r  a t  140°C«> o n e  c o u ld  p ro d u c e  a lm o s t  e n t i r e l y  t h e  2 ,4  d ia e e to  

,n a p h th o l  m e l t i n g  a t  140°C . The c o n d i t io n s  o f  t h e  p ro c e d u re  w ere  w orked b u t  

so  t h a t  th e  w r i t e r  fo u n d  h e  CouLd o b t a i n  good y i e l d s  o f  a c e to  n a p h th o l  con ­

s i s t e n t l y  and  t h a t  th e  ‘p ro d u c t  was much l i g h t e r  i n  c o lo r ,  a n d  b e t t e r  a p p e a r in g  

o n e  th a n  th o s e  o b ta in e d  by  t h e  o r i g i n a l  m e th o d , fh e  c o lo r  o f  t h e  c r y s t a l s  

a f t e r  r e c r y s t a l l i z a t i o n  v a r i e d  fro m  l i g h t  y e llo w  t o  a p p le  g r e e n  and t h e  m e l t ­

i n g  p o in t  v a r i e d  fro m  97 t o  1 0 1 ; th e  l i g h t e r  c o lo r e d  p ro d u c t  u s u a l l y  e x h i b i t ­

in g  th e  lo w e r  m e l t i n g  p o in t  i G -'atterm ann, i n  w ork ing  w ith  a c e to n a p h th o s ,  c la im ­

ed  t h a t  t h e  o r th o  a C e to n a p h th o l  was a p p le  g r e e n  i n  c o lo r  and  m e l te d  a t  1 0 1 - 
&

105."" He a ls o  p o s tu l a t e d  t h a t  t h e  l i g h t  y e llo w  c o lo r e d  Compound; o f  m e l t in g  

p o in t  O f 9 8 -9 9 0C. was th e  p a r a  iso m e r . T h is ' w as; how ever; d i s p u te d  by, W it t  

an d  B raun , who. fo u n d  t h a t  on  f u r t h e r  r e c r y s t a l l i z a t i o n  a n d  p u r i f i c a t i o n  f ro m  

a lc o h o l  o f  t h e  o r th o  Compound, one o b ta in e d  t h e  lo w e r  m e l t in g  p o i n t  d e r i v a t i v e  

o f  th e  l i g h t e r  c o lo r*  T h a t t h e - m e l t i n g  p o i n t  d ro p p ed  i n s t e a d  o f  r i s i n g  w ith  

i n c r e a s e  i n  p u r i t y  w as e x p la in e d  by th e .  f a c t  t h a t  t h e r e  w ere  tw o ta u to m e rs  o f  

2 - a e e to - l - h a p h t h o l ;  one fo rm  b e in g  a lm o s t  c o l o r l e s s  a n d  h a v in g  a  low m e l t i n g  

p o i n t ;  an d  t h e  o t h e r ,  t h e  g re e n  c o lo r e d  fo rm ; w ith  a  m e l t in g  p o in t  o f  1 0 1 -  

IOS0C. V a r io u s  g r a d a t io n s  o f  c o lo r  a n d  m e l t in g  p o i n t s  be tw een  t h e s e  two ex­

tre m e s  w ere  s o l i d  s o l u t i o n  m ix tu r e s  o f  t h e  two form s* W it t  a n d  B raun  c la im  to  

h a v e  p r e p a r e d  a  p a r a  compound w ith  a  m e l t in g  p o in t  o f 1 9 8 °C.

A f t e r  m ak in g  s e v e r a l  a t t e m p t s  to  p r e p a r e  2 -B e n z a l-a e e t o - 1 - n a p h th o l ; 

w hich  r e s u l t e d  I n  o b t a i n in g  c o n s i s t e n t l y  good y i e l d s  o f  a  y e llo w  p r o d u c t ;  n o t



7 ■»

h a v in g  t h e  p r o p e r t i e s  o f  t h e  b e n z a l  d e r i v a t i v e ,  i t  was th ough t- d e s i r a b l e  t o  

i n v e s t i g a t e  t h e  2 -a c e  to  -1 -n a p h th o  I » QZhe p r o b a b i l i t y  t h a t  th e  y e llo w  compound, 

o b ta in e d  by  th e  w r i t e r  was t h e  ta u to m e r  o f  th e  E -B en za l a e e to n a p h th o l ,  seem ed 

l i k e l y .  The a p p ro a c h  made b y  th e  w r i t e r  was to  ta k e  d i f f e r e n t  sh a d e s  o f  

o r th o - a c e to n a p h th o l  a n d  b o i l  i n  a l c o h o l  w ith  d e c o lo r i z in g  c a rb o n , f i l t e r  and 

" r e c r y s t a l l i z e  s e v e r a l  t im e s .  T h e re  was fo u n d  to  be no d e f i n i t e  c o r r e l a t i o n  

b e tw een  c o lo r  an d  m e l t in g  p o i n t ;  Of t h e  n in e  d i f f e r e n t  sh a d es  a n d  c o lo r  f r a c ­

t i o n s  p ro d u c e d , i t  was e s t a b l i s h e d  t h a t  a  p a l e  s tr a w  y e llo w  compound h a d  t h e  

h i g h e s t  m e l t i n g  p o i n t  o f  9 8 -1 0 0 °C ., .  w h i le  t h e  lo w e s t  h a d  a  p a le  g re e n  c o lo r ,  

m e l t in g  a t  9 6 .5t. 98°G . The c o lo r s  i n  m ost c a s e s  w ere  p a le  g r e e n  to  y e llo w  a n d  

p a le  y e l lo w . T h e re  w as a  g e n e r a l  o v e r la p p in g  o f  m e l t in g  p o i n t s  a n d  c o l o r .

The d e c o lo r iz in g  c a rb o n  rem oved c o n s id e r a b le  g re e n  c o lo r  fro m  th e  a c e to n o p h th o ls  

i n  a l l  c a s e s .  The r e s u l t s  a r e  t a b u l a t e d  i n  T a b le  I I .  I t  i s  e s t a b l i s h e d ,  t h e r e 6=- 

f o r e ,  t h a t  th e  g re e n  c o lo r ,  i s  a n  im p u r i ty  o f  th e  a e e to n a p h th o l  a n d  t h a t  t h e  

p u r e  p ro d u c t  i s  p a le  y e l lo w , m e l t in g  a t  97-=99°G. - How ever, th e  w r i t e r ,  i n  work­

in g  w i th  t h e  a l c o h o l i c  e x t r a c t i o n s  o f  t h e  r e d  o i l y  i m p u r i t i e s  o f  3 - a c e t o - l -  

n a p h th o l ,  b e l i e v e s  t h a t  th e  g re e n  c o lo r  i s  c l o s e l y  a s s o c i a t e d  w ith  th e  r e d  o i l  

im p u r i t i e s .a n d  t h a t  a  ta u to m e r  o f  th e  y e llo w  i s  a  p u r p le  c o lo r e d  compound.

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

I n  th e  new m ethod to  b e  o u t l i n e d  f o r  th e  s a t i s f a c t o r y  p r e p a r a t i o n  o f  

2 - a c e to - l - n a p h t h o l ;  a l l  m o d i f ic a t io n s  o f  th e  g e n e r a l  p ro c e d u re  hav e  b e e n  fo u n d  

by  e x p e r im e n t  to  m a t e r i a l l y  a i d  i n  o b ta in in g  good  y i e l d s  a n d  u n ifo rm  p r o d u c t s ;



TABLE I .

RUKtS OF' 2-ACET0-1-IMPHTH0L.

Eo o

Grams o f  
a - n a p h th o l  

u s e d  .
B e r  c e n t  

... . .  y i e l d  -

H e a tin g  t im e  
f o r  r e a c t i o n  

. m ix tu r e  , , - .
- H f s ,  M in ; Tempi,.,

M. P .
■ - p r o d u c t  , C o lo r

I ; 36 43 30  140 98-101 Apple: g r e e n
Si 60 - I 140 1 3 9 ,5 -M O * W h ite
s . 60 30 140 1 3 9 ,5 -1 4 0 *  V„ it

■ 4o 30 5 4  w a te r  P a th 94-95 A pple g r e e n
Si 30 63 I 135 95-98 if i»
6» 30 3 10 140 98-99 It ft
7 . 60 88 I 30 135 96-100 if if
S i 60 33 I 30 135 98—101 tr ft
9 . . SO 13 34 w a te r  P a th 98-100 it if

30 130
IQ i SO 19 3 135 98-100 it it
I l i 315 60 3 135 99-100 f« if

10 135 tf
I S i 350 70 3 30 135 98-100** , »f «f
I S i 190 50 I 135 9 8 -1 0 0 * * / Ii «
M i 400 73 3 130 98-100** it it

30 135
1 5 , 300 75 3 138 98-100**  • it it

10 140
16 i 60 83 13  w a te r  P a th 9 8 -9 9 ,5 * * ii ft

2- 135 if n
10 MO

17 i 300 7 5 -80 Same a s  (16) if H
1 8 ; 300 7 0 -8 0 « it it if it

* T ills  p ro d u c t  was t h e  2 , 4 -D ia c e to -1 -n a p lrb I io l .  ~
** The r e a c t i o n  m ix tu re  was m e c h a n ic a l ly  s t i r r e d  w h i le  a d d in g  t h e

a c e t i c  a n h y d r id e i
M 15 gram s i n  e x c e s s  o f  a c e t i c  a n h y d r id e  was u s e d ;



TABLE I I

PURIFICATION RUNS ON 2-ACET0-1-NAPHTH0L„

N o .*

Tim es r e c r y s t a l l i z e d  
fro m  d e c o lo r i z i n g  

c a rb o n  . .
C o lo r  o f  
p ro d u c t  . M e ltin g :, p o i n t

I .  ' I P a le  g re e n 96»5-98
2 . 2 P a le  y e llo w 9 6 » 7 -9 8 o2
3* 2 L ig h t  a p p le  g re e n 9 7 ;8 -9 9
4 ; I P a le  g re e n  y e llo w 9 7 ;5 -9 9 ;8
5 ; 2 Y ellow 9 8 ;0 -1 0 0
6 ; I Same as, (5) 9 7 .5 -9 8
7 . I ft It- It 9 8 .0 -9 9
8 ; I Y Y (4) 9 7 ;5 -9 9
9 . I It IY It ’ 9 7 .5 -9 8

M o d if ie d  M ethod f o r  P r e p a r a t i o n .o f  3-A ce t o -I-N a p R th o 1 1 The same p r o ­

p o r t i o n  o f  i n g r e d i e n t s  i s  u se d  a s  i n  the: o r i g i n a l  p ro c e d u re ^  e x c e p t t h a t  o n e -  

t h i r d  m ore a c e tic .-  a c id  i s  d e s i r a b l e i D is s o lv e  th e  a lp h a - n a p h th o l  a n d  th e  

f r e s h l y  fu s e d  a n d  p u lv e r i z e d  Z nC lg in  t h e  a c e t i c  a c id  by  h e a tin g , on a. w a te r  

b a th e  A l l  o f  t h e  ZnG lg w i l l  n o t  d i s s o l v e ;  Then p l a c e  th e  m ix tu re  on  a  

m e c h a n ic a l  s t i r r e r  a llo w in g , th e  a c e t i c  a n h y d r id e  to  d ro p  i n  s lo w ly  from  a  

s e p a r a to r y  f u n n e l ;  The a c e t i c  a n h y d r id e  s h o u ld  be ad d ed  r a p i d l y  enough  so 

t h a t  t h e  h e a t  o f  t h e  r e a c t i o n  m a in ta in s  th e  te m p e ra tu re  o f  t h e  s o lu t io n  i n  t h e  

f l a s k  fro m  7 0 -8 5 °0 »  S t i r r i n g  sh o u ld  b e  c o n tin u e d  f o r  o n e - h a l f  h o u r  a f t e r  a l l  

t h e  a c e t ic ,  a n h y d r id e  h a s  been  a d d e d  & C onnect t h e  f l a s k  to  a  r e f l e x  c o n d e n se r  

and  h e a t  on a  w a te r  h a th  f o r  1 0 -15  h o u rs*  T r a n s f e r  t o  a n  o i l  b a th  and h e a t  

fro m  I  t o  S h o u rs  a t  Ig S 0C=., a f t e r  w h ich  t h e  te m p e ra tu re  i s  g r a d u a l ly  r a i s e d  

to  IS S - I iO 0Co ( u n c o r r e c te d )  f o r  about, f i v e  t o  10 m in u te s i Remove th e  o i l  

b a t h  and  c o n d e n se r  fro m  f l a s k  and  a l lo w  to  c o o l  s l i g h t l y ;  Tb t h e  s o l u t i o n
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a d d  D o i l in g  w a te r  w i th  s t i r r i n g  o r  s h a k in g  u n t i l  a  r e d  o i l y  l a y e r  s e p a ra te s ,  

a t  th e  b o tto m  o f  t h e  f l a s k . The: r e d  o i l  i s  s e p a r a te d  fro m  t h e  w a te r  with" a  

s e p a r a to r y  f u n n e l  and p la c e d  i n  a  b e a k e r  t o  c o o l .  The s u b s ta n c e  c o n g e a ls  t o  

a  c r y s t a l l i n e  p a s t e .  The p a s t e  o r  c r y s t a l s  a r e  b ro k en  up an d  p la c e d  i n t o  

a b o u t  1 5 0 c c i o f  c o ld  a lc o h o l ,  s t i r r e d  an d  f i l t e r e d ;  T h e . c r y s t a l s  a r e  th e n  

w ashed  w i th  s e v e r a l  sm all, p o r t i o n s  o f  c o ld  a lc o h o l  & A f t e r  m ost o f  t h e  red : im - 

p u r i t i e s  h av e  been  w ashed  o f f  t h e  p ro d u c t  i s ' r e c r y s t a l l i z e d  from  a lc o h o l .  Y e l­

lo w is h  g re e n  n e e d l e - l i k e  c r y s t a l s  o f  2 - a c e to - l - n a p h t h o l  a r e  o b ta in e d ,  m e ltin g ; 

a t  98 -100°C ; The y i e l d  i s  50 to  60 gram s, .w h ic h  i s  a p p ro x im a te ly  70 p e r  c e n t  

o f  th e  t h e o r e t i c a l  y i e l d ;

A lc o h o l  E x t r a c t i o n s  o f  E ed  I m p u r i t i e s  Form ed fro m  A c e to  M aph tho l P re p ­

a r a t i o n s  ; A f t e r  c o n s id e r a b le  q u a n t i t i e s  o f  t h e  a l c o h o l  e x t r a c t i o n s  o f  th e  

2 - a c e to - l - n a p h t h o l  p r e p a r a t i o n  h ad  b een  c o l l e c t e d ,  i t  was th o u g h t  d e s i r a b le :  

to  d i s t i l l  o f f  t h e  a lc o h o l  an d  a c e t i c  e s t e r  fo rm e d . A f t e r  d i s t i l l a t i o n  and  

a  w a te r  b a th ,  t h e r e  rem a in e d  a  t h i c k  o i l y  l i q u i d  which w o u ld -n o t s o l i d i f y  on 

c o o l in g .  The m ass was p la c e d  i n  w a te r  made s l i g h t l y  a c id  w i th  a c e t i  c a c id  and 

b o i l e d  f o r  s e v e r a l  h o u r s .  The w a te r  was d e c a n te d  o f f  o f  t h e  b la c k  m ass a t  t h e  

b o tto m  and  m ore w a te r  was ad d e d  an d  b o i l e d .  The w a te r  w a sh in g s  w ere  c o o le d  

to  a b o u t 10°G . a n d  a  f l a k y  c r y s t a l l i n e  mass- p r e c i p i t a t e d  out& The c r y s t a l s  

w ere  p a le  r o s e  c o lo r e d  p l a t e s ;  T h e re  w ere  c o n s id e r a b le  q u a n t i t i e s  o f  t h e  

m a t e r i a l  o b ta in e d  b u t  no w ork  was done i n  a n  a tte m p t  to  i d e n t i f y  i t *  T hrough­

o u t  t h i s  p a p e r  t h e  p a l e  r o s e  c o lo r e d  compound w i l l  b e  r e f e r r e d  t o  a s  (A) * T he 

b l a c k  mass; n o t  s o lu b le  i n  t h e  h o t  w a te r ,  s o l i d i f i e d  on c o o l in g ;  The m ass  w as 

b o t t l e d  and  a llo w e d  t o  s ta n d  s e v e r a l  m o n th s ;  I t  was th e n  n o t i c e d  to  have, p a le  

g re e n  n e e d l e - l i k e  c r y s t a l s  su b lim e d  a ro u n d  t h e  b la c k  m ass ; The c r y s t a l s  w ere  

u n d o u b te d ly  2 - a c e t o - l - n a p h t h o l .  The s u b s ta n c e  was th e n  d i s s o l v e d  in  h o t  a l c o -



11 *

h o i  and  i t  w en t in to  s o l u t i o n  g i v in g  a  b e a u t i f u l  d a rk  r e d d i s h  p u r p le  c o lo r=

Gn c o o l in g  b la c k  c r y s t a l s  w ere  o b ta in e d =  E b is  b la c k  c o lo r e d  compound, s h a l l  

b e  r e f e r r e d  to  h e r e a f t e r  i n  t h i s  p a p e r  a s  (B ) . The c r y s t a l s  w ere  hom ogenious 

i n  a p p e a ra n c e  an d  g av e  a  m e l t in g  p o in t  o f  IO O -IO l0G, Oh d i l u t i n g  th e  m o th e r  

I iq in o r , more, o f  a  d a r k  p u r p le  c r y s t a l l i n e  m a t e r i a l  p r e c i p i t a t e d =  The m e l t in g  

p o i n t  was 1 0 0 ,5 -1 0 0o8°G« From  g e n e ra l,  a p p e a ra n c e  an d  m e l t in g  p o i n t s  th e y  a r e  

p r o b a b ly  t h e  same com pound. Compound B w as a llo w e d  t o  s ta n d  f o r  a  c o u p le  o f  

m on ths  u n c o v e re d , on a  t r a y  i n  a  lo c k e r ;  On e x a m in in g  th e  s u b s ta n c e  a g a in  

num erous n e e d le  c r y s t a l s :  o f  a, p a l e  g re e n  c o lo r  w ere  p r e s e n t  m ixed  w ith  th e  

b l a c k ;  I t  i s  .e s t im a te d  t h a t  a t  l e a s t  tw e n ty - f iv e  p e r  c e n t  o f  t h e  m ix tu re  was 

p a le  g re e n  c r y s t a l s ;  T h is  w o u ld  i n d i c a t e  p o s s ib l y  t h e  m a t e r i a l  i s  a  m ix tu re  

o f  t h e  two ta u to m e rs  o f  2 - a c e to - l - n a p h t h o l ;  The m e l t in g  p o i n t  o f  B-and  t h e  

2 - a c e to - l - n a p h t h o l  a r e  i d e n t i c a l ;  T h a t t h e  s u b s ta n c e s  w ere ta u to m e r ic  form s 

o f  e a c h  o t h e r  was n o t  d e f i n i t e l y  e s t a b l i s h e d  and  m ore r e s e a rc h , a lo n g  th is ,  l i n e  

i s  n e c e s s a r y ;

B-BSSZAL-hCBTO—1—NAEHTHOL .

M ethod ; I n  100 grams; o f  a l c o h o l  d i s s o l v e  10 gram s o f  2 - a c e t o - l - n a p h t h o l ,  

To th e  m ix tu re  add  6 gram s o f  b e n z a l  dehyde a n d  s t i r  m e c h a n ic a l ly ;  A f te r  a l l  . 

t h e  i n g r e d i e n t s  a r e  d i s s o l v e d  a d d  v e r y  s lo w ly  20 g ram s o f  a. 50 p e r  cent; NaOH 

s o l u t i o n .  The. s o l u t i o n  g r a d u a l ly  t u r n s  a  l i g h t  o ra n g e  t o  r e d  c o lo r ;  I n  a, 

f l a s k  c o n n e c te d  w ith  a  r e f l u x  c o n d e n se r  t h e  m a t e r i a l  i s  h e a te d  f o r  I  h o u r  on 

a  w a te r  b a th ;  Too lo n g  h e a t in g  a c c o r d in g  to  IC ostaneck i was u n d e s i r a b le ;  A f t e r  

th e  en d  o f  t h e  r e a c t i o n ,  t h e  c l e a r  r e d  l i q u i d  i s  p o u re d  i n  a b o u t  4 00 -600  e e , . . 

o f  c o ld  w a te r  w hich  i s  b e in g  m e c h a n ic a l ly  s t i r r e d ;  A- d a rk  re d  gummy p r e c i p i t a t e  

i s  fo im ed  w hich  i s  f i l t e r e d  o f f ;  To t h e  f i l t r a t e  a d d 'c a u t i o u s l y  a c e t i c  o r
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h y d r o c h lo r ic  a c id  u n t i l  t h e  s o lu t io n :  i s  . s t i l l  a l k a l i n e  b u t  j u s t  a b o u t  n e u t r a l .  

T h is  can  be  d e te rm in e d  b y  th e  c o lo r  o f  th e  f i l t r a t e  w h ich  i s  a  l i g h t  o ra n g e  

i n  co m p a riso n  to  th e  a c id  o r  n e u t r a l  c o n d i t io n  w h ich  i s  d e c id e d ly  y e llo w  w ith  

th e  r a p id  fo rm a tio n  o f  a  p r e c i p i t a t e s  I n  t h e  s l i g h t l y  a l k a l i n e  c o n d i t io n  

t h e r e  i s  som etim es a  f o rm a t io n  o f  a n  o ra n g e  p r e c i p i t a t e s  M echanical, s t i r r i n g  

g r e a t l y  f a c i l i t a t e s  c o a g u la t i o n  o f  t h e  p r e c i p i t a t e s  The p r e c i p i t a t e  i s  f i l ­

t e r e d  an d  d i s s o lv e d  i n  h o t  a lc o h o l s  By c a r e f u l  f r a c t i o n a l  c r y s t a l l i z a t i o n *  

c o o l in g  g r a d u a l ly  and  d i l u t i n g  w i th  w a te r*  d a r k  o ra n g e  c r y s t a l s  w ere  o b ta in e d  

w hich  g i v e  a  m e l t in g  p o i n t  on r e c r y s t a l l i z a t i o n  o f  1 2 6 s5 0~127°C„ The y i e l d s  

a r e  v e r y  s m a lls  A l ig h t -  o ra n g e  f r a c t i o n  i s  a l s o  o b ta in e d  w h ic h  on r e c r y s t a l ­

l i z a t i o n  from  a l c o h o l  comes o u t  i n  p l a t e s  w h ich  m e l t  a t  7 6 ° -7 8 0C» Brown c r y ­

s t a l l i n e  i m p u r i t i e s  w ere a l s o  s e p a r a te d  from  th i s ,  f r a c t i o n a t i o n ;

The s l i g h t l y  a l k a l i n e  f i l t r a t e  fro m  w h ich  th e  o ra n g e  p r e c i p i t a t e  h ad  

been  f i l t e r e d  i s  a c i d i f i e d  w i th  a c e t i c  o r  h y d r o c h lo r ic  a c id s  T h e re  i s  fo rm e d  

l a r g e  q u a n t i t i e s  o f  a  y e llo w  p r e c i p i t a t e  w h ich  i s  l e t  s ta n d  f o r  a  few  m in u te s  

an d  g iv e n  a n  o c c a s i o n a l  s h a k in g .  The p r e c i p i t a t e  f l o c c u l a t e s ,  r i s i n g  to  t h e  

to p ,  and i s  f i l t e r e d  o f f .  The p r e c i p i t a t e  i s  r e c r y s t a l l i z e d  fro m  a lc o h o l  o r 

a c e t i c  a c i d .  The c r y s t a l s  b e in g  b r i g h t  y e llo w  p l a t e s  m e l t  a t  9 5 ;5 0-9 6 06', Some 

o f  t h i s  y e llo w  m a t e r i a l  i s  a l s o  o b ta in e d  i n  th e  f i n a l  d i l u t i o n  o f  t h e  a l c o h o l  

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

The o ra n g e  c r y s t a l s  w i th  a  m e l t in g  p o in t  of. 1 2 6 ;5 0-1 2 7 °C , s h a l l  be known 

i n  t h i s  p a p e r  a s  compound (Q ), t h e  l i g h t  o ra n g e  c r y s t a l s  w ith  a  m e l t in g  p o in t  

o f  760-7S °G , a s  compound (D) a n d  t h e  y e llo w  c r y s t a l s  m e l t in g  a t  9 5 ,5 0-9 6 °Q , a s  

compound (E ) . K o s ta n e c k i  s t a t e s  t h a t  2 - b e n z a la c e to - l - n a p h th o l  c r y s t a l l i z e s  i n  

o ra n g e  c o lo r e d  l e a v e s  an d  h a s  a  m e l t in g  p o i n t  o f  1 2 5 -1 2 60C, T h is  m ethod  i s  

o r i g i n a l  t o  th e  a u th o r  e x c e p t  t h e  r e a c t i o n  q u a n t i t i e s  w hich a r e  K o s ta n e c k isS ,
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• D is o u s s io a  o f  E z p e r iB im t on. S -B e a z a le c e to - l^ H a p h tl io I  s I n  a t te m p tin g :  

t o  p r e p a r e  3 - b e n z a la c e to n a p h th o l ,  much d i f f i c u l t y -  was p r e s e n te d  when th e  y ie ld -s  

o f  th e  2 -b e n z o la c e to n a p h th o l  (G) w ere  n e g l i g i b l e  and  l a r g e  y i e l d s  o f a n  u n id e n ­

t i f i e d  y e llo w  compound (E) w e re  o b ta in e d ;  S e v e ra l  a t te m p ts  w e re  made and  a  

v a r i e t y  o f  c o n d i t io n s  e x p e rim e n te d  w i th  (T a b le  I I I )  j b u t  o n ly  i n  a  few  i n s t a n ­

c e s  w ere  an y  y i e l d s  o f  K o s ta n e e k if S b e n z a l  compound i s o l a t e d ;  I n  a lm o s t  e v e ry  

a t t e m p t , on th e  f i r s t ,  d i l u t i o n  o f  t h e  p r e p a r a t i o n  w ith  c o ld  w a te r ,  one o b ta in e d  

a  r e d  s t i c k y  m ass w h ich  was s o lu b le  i n  a h c o h o l  an d  a c e t i c  a c i d .  A tte m p ts  t o  

r e c r y s t a l l i z e  th e  m a t e r i a l  f ro m  e i t h e r  a l c o h o l  o r  a c e t i c  a c id  and f r a c t i o n a l  

f e c r y s t a l l i z a t i o n  b y  d i l u t i o n  o f  th e  s o lv e n t  w i th  w a te r  y i e ld e d  s m a l l  am o u n ts  

o f  a  brown pow der w h ich  m e l te d  a t, 123—1 38°G; T h is  may b e  sem e 2—b e n z a la c e to -  

n a p h th o l>  b u t  th e  y i e l d s  w ere  so s m a l l ;  and  t h e  p ro d u c t  so  d i f f i c u l t  t o  p u r i f y  

t h a t  a t t e m p ts  to  o b t a i n  t h e  compound fro m  t h i s  s o u rc e  w ere  ab an d o n ed ; I t  i s  

v e ry  d i f f i c u l t  t o  i n t e r p r e t  t h e  r e s u l t s  o f  t h e  v a r io u s  r u n s  b e c a u s e  o f  t h e  many 

u n d e te rm in a b le  f a c t o r s  a f f e c t i n g  t h e  r e a c t i o n s ;  Many tim e s  t h e  r e s u l t s  c o u ld  

n o t  b e  d u p l i c a t e d  i n  su b s e q u e n t t r i a l s ;

T im e o f  R e a c t io n : The e f f e c t  o f  v a r y in g  th e  tim e  o f  h e a t in g  th e  r e a c ­

t i o n  was s t u d i e d ;  I n  r u n  ( I )  o f  T a b le  I I I  t h e  m ix tu re  was r e f l u x e d  f o r  th re e -  

h o u rs  a n d  a llo w e d  t o  s ta n d  u n t i l  c o o l ;  T h is  was t h e  o n ly  tim e  t h a t  any  a p p re c ­

i a b l e  am ounts o f  3 - b e n z a la e e to n a p h th o I  w as o b ta in e d *  T h e re  w as c o n s id e r a b ly  

l e s s  th a n  th e  s t i p u l a t e d  am ount o f  EaOH u s e d ;  T h is  inay have  b e e n  a  f a c t o r  a id ­

in g  t h e  r e a c t i o n ;  I n  a  l a t e r  ru n  (3 ) th e  r e a c t i o n  was r e f lu x e d  f o r  6 to  8 h o u r s .  

Hone o f  compound O was i s o l a t e d  on p u r i f i c a t i o n ;  T h e re  was a  s m a ll  y i e l d  o f  t h e  

gummy r e d  b e a z a ld e h y d e  polym er* a n d  a. good y i e l d  Of compound E®
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Two r u n s  w ere  made t o  d ie t e rm ine  t h e  e f f e c t  o f ' n o t  h e a t in g  th e  r e a c t i o n  

th e  s p e c i f i e d  h o u r*  I n  r u n  (3 ) t h e  tim e  was o n e - h a l f  hour*  T h e re  w a s .n o  

y i e l d  o f  G b u t  t h e r e  was a  c o n s id e r a b le  y i e l d  o f  D a n d  Th I n  r u n  (4 ) th e  

tim e  was f i f t y  m in u te s*  T h e re  was no b e n z a ld e h y d e  po lym er fo rm ed*  Good y i e l d s  

o f  compound E  a n d  some D w ere  o b ta in e d *

Gonee n t r a t i o n : i n  a t te m p t  w as made to  d e te rm in e  th e  e f f e c t  o f  d e c r e a s ­

in g  th e  c o n c e n t r a t io n  o f  sod ium  h y d ro x id e *  The e f f e c t  o f  r u n  ( I )  is. m e n tio n e d  

i n  d i s c u s s io n  o f  t h e  r e a c t i o n  t im e .  I n  ru n  (4) s l i g h t l y  o v e r  t h r e e ^ f i f t h s  o f  

t h e  am ount o f  NaOH was u s e d ;  T h e re  w as a  f o r m a t io n  o f  l e s s  o f  t h e  gummy r e d  

b e n z a ld e h y d e  p o ly m e r; An e x c e l l e n t  y i e l d  o f  E  was o b ta in e d ;  I n  r u n  (5 ) the. 

same c o n c e n t r a t io n  a s  (4 ) was u s e d ;  No p o ly m e r was fo rm ed ; D i l u t i o n  o f  t h e  

r e a c t i o n  m ix tu re  w i th  w a te r  o b ta in e d  a n  o ra n g e  p r e c i p i t a t e  w h ich  gave  some o f  

compound C on f r a c t i o n a l  r e c r y s t a l l i z a t i o n a A good y i e l d  o f  E  was o b ta in e d ;

I n  r u n  (6 ) s l i g h t l y  o v e r  t h r e e - f o u r t h s  o f  NaOH was u s e d ;  T h e re  was some r e d d i s h  

o ra n g e  p r e c i p i t a t e  fo rm ed  on d i l u t i o n  w hich  y ie ld e d  a  s m a l l  q u a n t i t y  o f  C and.

D ; N o t a s  good a  y i e l d  o f  E  was o b ta in e d ;  I n  r u n  (? )  a b o u t  h a l f  o f  t h e  r e ­

q u i r e d  a l k a l i  w as a d d e d ; Gn a c i d i f y i n g  r e a c t i o n  m ix tu re  and  d i l u t i o n  ̂ a n  o ra n g e  

p r e c i p i t a t e  fo rm e d  w hich  on  r e c r y s t a l l i z a t i o n  g av e  com pound.D;

A run  (8) was made i n  w hich th e  o n e -h a l f  q u a n t i ty  o f  a l k a l i  was a d d e d . 

to  th e  r e a c t io n  m ix tu re  w hich had  been  p r e v io u s ly  warmed; The p ro d u c t was a  

d a rk  brown p r e c i p i t a t e  w ith  no compound E  form ed; The warming o f  th e  a l k a l i  

p roduced  v e ry  u n d e s ir a b le  r e s u l t s ;

I t  was o b s e rv e d  t h a t  i n  t h e  p r e c i p i t a t i o n  o f  compound E fro m  th e  r e a c ­

t i o n  m ix tu re ,  t h a t  so m etim es t h e  p r e c i p i t a t e  w ould t u r n  a  y e l lo w is h  brown, on 

s ta n d in g  b e f o r e  i t  c o u ld  b e  f i l t e r e d .  I f  t h e  compound i s  f i r s t  r e c r y s t a l l i z e d  

fro m  g l a c i a l  a c e t i c  a c id  and  th e n  fro m  a l c o h o l ,  a  v e r y  .p u re  p ro d u c t  i s  o b ta in e d , .
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TABLE. H I ,

RUTS OF. S-BENZALACETO-l-JTAPHTHOL«,

N-Oi

Grams o f  
a c e to -  

n a p h th o l 
u sed  ,

Grams o f  
50gg BfaOH 

u sed

R e a c tio n  
h e a t in g  

tim e  
(h o u rs) •

Y ie ld  
, CO)

o f  gram s i n  . 
C-D) (E) -

U 100 . 150 3 18 90
SO 55 6^8 35

So 55 300 0 :5 i s SO
4 i 100 ISO OiS t r a d e I 68
5 . 100 130 I . 4 — 95
6 ; SO 55 I S 8 10

10 IS ■ I . <£» ■ 8
So 10 10 I b la c k  gummy iaass
9o 50 100 OiS 6 ■ 52

IO i 100 400 I 73
H o 10 100 I S y 5
I S 0 18 ISO I 2 7
ISo 15 140 Si5 8 5
14i 40 SG I t r a c e t r a c e SS
15 o SO 40 I S 14» 5
16 d SO SO I 4 IS

- ■■ -

In T re s t ig a tio n . o f  Oomgmid E ; B ecause  o f  t h e  c o n t i n u a l  f i n e  y i e l d s  o f .  

t h e  y e llo w  compound u n d e r  a lm o s t  a l l  e x p e r im e n ta l  c o n d i t io n s  t h e  w r i t e r  th o u g h t  

i t  a d v is a b l e  to  f u r t h e r  i n v e s t i g a t e  t h e  compound« The compound w ent i n t o  su it-  

f u r  i c  a c id  s o l u t i o n  w ith  a  r e d d i s h  y e llo w  c o l o r ,  a  p r o p e r ty  s i m i l a r  t o  t h a t  o f  

S - b e n z a la c e to n a p h th o l ,

P e rh a p s  t h e  m o st s t r i k i n g  phenom ena i n  r e g a r d  t o  t h e  compound was i t s  

u n d e rg o in g  a  ch ange  o f  m e l t i n g  p o in t  on  s ta n d in g ,  A q u a n t i t y  o f  t h e  s u b s ta n c e  

h ad  b een  p r e p a r e d  a n d  p u r i f i e d  f o r  th e  p u rp o s e  o f  m ak ing  a n  u l t i m a t e  a n a l y s i s e 

The compound on s u c c e s s i v e .r e c r y s t a l l i z a t i o n s  fro m  a lc o h o l  e x h ib i t e d  a  c o n s t a n t  

m e l t in g  p o i n t  o f  95o5~96°G» The q u a n t i t y  t h a t  wad n o t  u se d  w as b o t t l e d  a n d  

s e t  a s id e  o v e r  t h e  summer m o n th s , When, w ork was resu m ed  t h e  fo l lo w in g  f a l l ,  

t h e  Compound was a g a in  r e e r y s t a l l i z e d  a n d  found  to  h a v e  a  m e l t in g  p M fif

. U M - i - V r  L i i i - A M A
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1 35o5 -127  6* T h i s  show s e v id e n c e  O f some p o s s ib l e  m o le c u la r  re a r ra n g e m e n t*

I n  an a t te m p t  t o  h a v e  some m ore o f  t h e  compound u n d e rg o  th e  same ch an g e; 

s e v e r a l  sam p les  o f  d i f f e r e n t  p r e p a r a t i o n s  w ith  m e ltin g : p o i n t s  o f  95-96°C  w ere  

p la c e d  i n  sam ple . b o t t l e s  and. e x p o sed  t o  d a y l ig h t  by  p la c in g  i n  an  un sh ad ed  

s p o t  o u t  o f  d o o r s ;  A f t e r  s e v e r a l  m on th s , a  m e l t in g  p o in t  w as a g a in  ta k e n ;  and 

i t  was fo u n d  n o t  to  h av e  changed  i n  e i t h e r  o f  t h e  sam ples*  I t  was th o u g h t  t h a t  

p o s s i b l y  warm te m p e ra tu re s  m ig h t e f f e c t  the- ch an g e , so th e  sa m p les  w ere  p la c e d  

i n  a  warm room  n e a r  a  w a te r  b o i l e r *  A f t e r  a  m onth  th e  m e ltin g ; p o i n t s  o f  th e  

sa m p le s  w ere  s t i l l  un ch an g ed ; A: sam p le  o f  t h e  compound w as p la c e d  i n  a lc o h o l  

and  r e f  ! u s e d  f o r  s e v e r a l  d a y s  w i th  s t i l l  no  change o f  m e l t in g  p o i n t ;  A l l  e f ­

f o r t s  t o  d u p l i c a t e  t h e  change i n  m e l t in g  p o i n t  w ere u n s u c c e s s fu l*

&he w r i t e r  b e l i e v e s ,  how ever, t h a t  th e  compound d id  u n d erg o  su c h  a  

c h a n g e ; P r o o f  c o u ld  n o t  b e  e s t a b l i s h e d ,  b e c a u s e  o f  n o t  b e in g  a b le  to  a t t a i n  

o r  d e te rm in e  c o n d i t io n s  f a v o r a b le  f o r  th e  ch an g e; I f  t h e  compound d id  u n d e r ­

go  t h a t  ch an g e; i t  m u st d e f i n i t e l y  b e  a  ta u to m e r  o f  compound CE, b e c a u s e  t h e  

m e l t in g  p o in t  a f t e r  th e  change  i s  i d e n t i c a l  w i th  t h a t  o f  compound C0 

S e v e r a l  c o m b u s tio n s  o f  t h e  compound w e re  made*

A n a ly s is

H o; • f»Ho # c  . ■ - #0%

I 7 .3 0 4 7 5 ; 64 1 7 .0 5  
1 8 ; 69S 5 .1 1 4 7 6 .1 9

3 5 ;5 9 7 7 ; 10 1 7 .3 1
4 7 ;  13 7 6 ; 35 1 6 .5 1
5 5 .9 7 4 8 ;1 5  ) KOH
6 5 .4 1 8 7 ; 6 ) s o l u t i o n
7 5*63. 4 3 .2 3  } becam e
8 5 .6 3 ) e x h a u s te d

A ve; 5 ;  63 7 6 ;7 7 1 7 ;6

C a lc u la te d  fo rm u la ;
gI S 8H 6V

A A signed f o r m u la : 3 - b e n z a la c e to n a p h th o l :
gIS hH cV
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F u r th e r  work o n  t h i s  compound i s  n e c e s s a r y  to- d e f i n i t e l y  e s t a b l i s h  i t s  

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

f ro m  th e  c a l c u l a t e d  e m p e r ic a l  fo rm u la  a n d  th e  c o n d i t io n  o f  its formation®

ACETYL<^BMZALS;GET0“ 1 “3MPHTH0L

M ethod : P la c e  10  g ram s o f  S ^ b e n z a la e e to  n a p h th o l  i n  a  f l a s k  c o n ta in ­

in g  40 t o  50  g ram s o f  a c e t y l  c h lo r id e *  C o n n ec t to  a  r e f i n e  c o n d e n se r  an d  a d d  

5 gram s o f  f r e s h l y  f u s e d  sod ium  a c e ta te *  R e f lu x  o n  a  w a te r  b a th  from  4  to  6 

h o u r s .  A f t e r  r e a c t i o n  h a s  ta k e n  p la c e ,  c o o l  th e  s o lu t i o n  down- below  room  tem ­

p e r a tu r e .  and. add  w a te r  d ro p  b y  d ro p  th ro u g h  th e  c o n d e n se r  tu b e  u n t i l  a l l  t h e  

e x c e s s  a c e t y l  c h lo r i d e  i s  d e s tro y e d *  Then add  50  to  100 cc* o f  w a te r  i n  ex ­

c e s s ,  sh a k e  an d  f i l t e r .  R e c r y s t a l l i z e  fro m  d i l u t e  a l c o h o l i The a c e t y l  d e r i v a ­

t i v e  a c c o rd in g  to  K o s ta n e c k i c r y s t a l l i z e s  i n  y e llo w  p l a t e s  f ro m  d i l u t e ,  a lc o h o l ,  

h a v in g  a  m e l t in g  p o in t  o f  95-96°G * T h is  i s  th e  a u th o r ’ s own m ethod*

D is c u s s io n  o f  E x p e rim en t on  A c e ty l- S - B e n z a la c e to - I -M a p h th o l : Much de­

t a i l e d  w ork o n  t h i s  s te p  o f  t h e  s y n th e s i s  c o u ld  n o t  be d o n e  ̂ due to  t h e  l a c k  

o f  2 - b e n z a la c e to n a p h th o l  w i th  w h ic h  to  w ork* In- o n ly  a  few  c a s e s  w ere  t h e  

a c e t y l a t i o n  p r o d u c ts  p u r i f i e d .  The r e a s o n  f o r  t h i s  w as; f i r s t *  t h a t ' t h e  m ix -  ' 

t t i r e s  o f  compounds p r e p a r e d  w e re  v e r y  d i f f i c u l t  to  i s o l a t e  even  b y  f r a c t i o n a l  

r e c r y s t a l l i z a t i o n  a n d  second  * t h a t  th e  s t a r t i n g "  m a t e r i a l  u s u a l l y  u se d  w as com­

pound  E . An a t te m p t  t o  g e t  n a p h th o f lo v a n e  f ro m  t h i s  compound w as made w i th o u t  

an y  a t t e n t i o n  g iv e n  to  t h e  i n te r m e d ia t e  p ro d u c ts *
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In. tEie: e a s e  w here  t h e  compound C w as u s e d  th e  i n t e m e d i a t e s  w ere  i s o l a ­

t e d  i n  each  c a se  an d  a l s o  i n  two r u n s  w i th  compound E . The r u n s  o f  t h e s e  com­

p o unds from  th e  2 - b e n z a la c e to n a p h th o l  th ro u g h  t o  t h e  f i n a l  p ro d u c t  w i l l  be  

t r e a t e d  s e p a r a t e l y  i n  t h i s ' p ap er*

In . ru n  ( I )  o f  T a b le  IV  the. a c e t y l  compound fo rm ed  on  r e c r y s t a l l i z a t i o n  

g av e  y e llo w  c o lo r e d  p l a t e s  m e ltin g : a t  9S-QS0C* The compound h ad  a  s l i g h t l y  

■ d is a g re e a b le  o d o r an d  th e  c r y s t a l l i n e  s t r u c t u r e  was s l i g h t l y  d i f f e r e n t  fro m  

th e  compound E w h ic h  was a c e t y l a t e d .  T h is  was th e  o n ly  i n d i c a t i o n  I h a t  t h e r e  

h a d  b een  a  c h e m ic a l  c h a n g e . The- o n ly  r e a s o n  f o r  d o u b t was t h a t  t h e  o r i g i n a l  

compound an d  th e  p ro d u c t  b o th  h a v e  the : same m e l t in g  p o in t*  T h e re  i s  a  p o s s i ­

b i l i t y  t h a t  a c e t y l a t i o n  d id  n o t  t a k e  p l a c e ;

S e v e r a l  a c e t y l a t i o n s  w ere  r u n  o f  compound E, bu t. co m p le te  p u r i f i c a t i o n  

o f  th e  p r o d u c ts  was n o t  a f f e c t e d  b e f o r e  b ro m in a tin g  th e  compound i n  t h e  n e x t  

s te p *  On h e a t i n g  a c e t y l a t i o n  r e a c t i o n  fo e  10  t o  14 h o u r s ,  a* m ix tu re  o f  l i g h t  

>.y e llo w  c r y s t a l s  w i th  l a r g e  q u a n t i t i e s  o f  d i s t i n c t  l a r g e  s q u a re  p l a t e s  o f  a  

d a r k e r  y e llo w  compound, w as. o b ta in e d *  M e lt in g  p o i n t  o f  t h e  p r o d u c t  ra n g e d  fro m  

90 to  96°C ( im p u re ) ;

I n  fu n  (2 ) o f  compound C o f  p r o d u c t  fro m  ru n  ( 5 ) ,  T a b le  I I I ,  a  y e llo w  

c r y s t a l l i n e  s u b s ta n c e  was o b ta in e d  w hich m e l ts  a t  125-126°0*

I n  a c e t y l a t i o n  o f  b o th , compounds C a n d  E th e  p r o d u c ts  o f  b o th  r u n s  

showed no a p p r e c ia b l e  ch ange  i n  m e ltin g : p o i n t s  fro m  t h a t  o f  t h e  o r i g i n a l  com­

p o u n d s ; The g e n e r a l  a p p e a ra n c e  o f  the- p r o d u c ts  d id  show some ch ange  a s  t o  • 

c o lo r  and c r y s t a l l i n e  s t r u c t u r e .  W hether a c e t y l a t i o n  d e f i n i t e l y  had  ta k e n  

p la c e  o r  n o t  i s  s t i l l  a  m a t t e r  to  b e  s e t t l e d .
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TABLE' H =
i

HUNS OE ACETYL-2“ BEMZAIAGET0“ l “NAPHHi0L»

No*

Grams o f  maL 
t e r i a l  u s e d  

(C) (D) (E)

R e a c t io n
h e a t i n g

tim e
(h o u rs )

•. G h a r a c t e r i s t l  os  o f  P ro d u c ts
Y ie ld

■ gram s . C ry a ta ls -G o lo r -  ■ M. -P.

I* 10 12 8 Y ellow  p l a t e s .9 5 -9 6
2* 4 0 ,5 I w n e e d le s 1 25 -126
s ; 23 6 15 V p l a t e s 97 -99
4 . 68 15 n o t  d e f ’it M ix tu re
5 . .68 4 » tt- ■
Qi 23 12 It tl ’? 9 0 -9 1 .5
7 ; 15 12 ir It: it 95 -96
8 ; 20- 10 tt It D a rk  y e llo w

p l a t e s 78-85
9 ; 10 10 V tt M ix tu re .1 0 8 -1 1 0

G -I 18 8 2 8 Deep y e llo w 1 2 5 .5 -1 2 7
E - I 34 8 40 Y ellow  p l a t e s 95 -96

'■

AGETYL-g-BENZALAGETO-l^NAPHTHOLDIBBOIVEDE 

M ethod : To 10 gram s1 o f  a c e ty l - 2 " b e n z a la c e to n a p h th o l  d i s s o lv e d  i n  300

gram s o f  c a rb o n  d i s u l f i d e  i s  ad d ed  an  e q u im o lec u la r  p r o p o r t io n  o f  b ro m in e  (3  p e r  

c e n t  s o l u t i o n  i n  c a rb o n  d i s u l f i d e )  v e ry  s lo w ly  w ith  m e c h a n ic a l  s t i r r i n g : .  No 

h y d ro g en  b ro m id e  sh o u ld  b e  e v o lv e d : A f t e r  a llo w in g  c o n s id e r a b le  t im e  f o r  the:

r e a c t i o n  to  t a k e  p lac e *  th e  c a rb o n  d i s u l f i d e  i s  d i s t i l l e d  o f f  o n  a  w a te r  b a th  

u n t i l  a b o u t 50 c e .  o f  r e a c t i o n  m ix tu re  in. c a rb o n  d i s u l f i d e  re m a in  i n  th e  f l a s k *  

T h is  i s  th e n  w ashed  i n to  a  b e a k e r  a n d  th e  c a rb o n  d i s u l f i d e  i s  a llo w e d  to  evap­

o r a t e  o f f ;  The p ro d u c t*  a c c o r d in g  t o  K o s ta n e c k i,. on r e c r y s t a l l i z a t i o n  fro m  b e n ­

z in e  i s  w h i te  n e e d le s  m e l t in g  a t  186-187°G . T h is  m ethod in c o r p o r a te s  a. few  

v a r i a t i o n s ,  o f  K o s ta n e c k i '  s  m eth o d  w hich  i s  n o t  c l e a r l y  o u t l i n e d  i n  l i t e r a t u r e ^I
and  i s  t h e  m ethod  u s e d  b y  th e  a u th o r .
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D isc u ss io n -  o f  E x p e r im e a ta l  Work on A c e ty l" 2 --E e n z a la c e to - l-N a p I i th o Id i~  

b ro m id e ; In  a t te m p ts  to  b n o m in a te  im pure  m ix tu re s  o f  th e  a c e t y l a t i o n  p ro d u c t  

o f  compound E, much h y d ro g en  b rom ide  was g iv e n  o f f i  C o p lin g  o f  th e  r e a c t i o n  

i n  i c e  w a te r  b a th  and  g r e a t  d i l u t i o n s  o f  th e  r e a c t i o n  p r o d u c ts  in  c a rb o n  d i s u l ~  

f i d e  d id  n o t  a i d  th e  s i t u a t i o n  t o  a n y  g r e a t  d e g r e e . The p r o d u c ts  w ere  v e r y  

s o lu b le  i n  b e n z e n e  and c a rb o n  d i s u l f i d e *  On r e c r y s t a l l i z a t i o n ,  s e v e r a l  t im e s  

from  a l c o h o l ,  a  p a le  y e llo w  s u b s ta n c e  m e l t in g  fro m  125-127°C » was o b ta in e d .  No 

w h i te  c o lo r e d  c r y s t a l s  w ere  o b ta in e d  i n  t h i s  s t e p  to  a g re e  w ith  th e  d i b rom ide  

o f  K o s ta n e c k i ’ s ;  ' P u r i f i c a t i o n  o f  th e  p r o d u c ts  o f  a l l  th e  b ro m in a tio n  r u n s  be® ■ 

f o r e  a t t e m p t in g  th e  f i n a l  s te p  o f  t h e  s y n th e s i s  w as o m it te d ;  • T a b le  V shows 

r u n s  o f  b r o m in a tio n  e x p e rim e n ts*

A1PH&®NAPHTH0FLAV0NE

M ethod; S uspend 10 grams: o f  th e  d i b rom ide o f  a c e ty l - 2 - b e n z a l a c e to n a p h th o l  

i n  100 c c .  o f  a lc o h o l*  S t i r  m e c h a n ic a l ly  an d  add i n  p r o p o r t io n  t h r e e  m o les  o f  

p o ta s s iu m  h y d ro x id e  i n  a  50 p e r  c e n t  w a te r  s o l u t i o n .  The d ib ro m id e  g o e s  i n to  

s o l u t i o n  w i th  a  r e d d is h  y e llo w  c o lo r*  A f t e r  r e a c t i o n  h a s  ta k e n  p l a c e , w hich  

may be  f a c i l i t a t e d  by  warm ing s l i g h t l y  o n  a  w a te r  b a th ,  w a te r  i s  add ed  to  the ; 

s o l u t i o n  and  th e  a lp h a - n a p h th o f la v o n e  p r e c i p i t a t e s  o u t .  I t  i s  f i l t e r e d  a n d  re®  

c r y s t a l l i z e d  fro m  a l c o h o l .  A c c o rd in g  to  K o s ta n e c k i , b e a u t i f u l  p a le  y e llo w  

l e a f l e t s  s h o u ld  be o b ta in e d  m e l t in g  a t  1 5 4 -1 5 5 0C,. The m ethod , a s  o u t l i n e d ,  i s  

o r i g i n a l  w i th  t h e  a u th o r .
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a lc o h o l ic .  EQiI

D iscu ssio n :, of:. E xperliiL ea ta l Work on A lp h a -H a p h th o l l la y o iie : H i t  an d  m iss,

m eth o d s w ere  t r i e d  i n  a lm o s t  e v e ry  c a s e  i n  an  a t te m p t  t o  o b t a in  th e  n a p h th o -  

f la v o n e » The p r o d u c t s  o f  th e  b ro m in a tio n  w ere  t r e a t e d  w ith  a l c o h o l i c  p o t a s ­

sium  h y d ro x id e  and  s t i r r e d  u n t i l  s o l u t i o n  to o k  p la c e s  A re d d is h , y e llo w  c o lo r e d  

s o l u t i o n  was o b ta in e d  a t  a l l  tim es , i n  t h e  a lc o h o l*  I t  was th o u g h t  d e s i r a b l e  t o  

r e f l u x  th e  r e a c t i o n  f o r  m ix tu re  a  few  m in u tes , b e f o r e  d i l u t i n g  w ith  w a te r  t o  ob ­

t a i n  t h e  p r o d u c t .  A c id if y in g  th e  f i l t r a t e  a l s o  b r in g s  down m ore o f  t h e  p r o d u c t  

i f  a n y  e x c e s s  a l k a l i  i s  u s e d .

A s id e  fro m  th e  tw o r u n s  on compound C and  E , o n ly  one o t h e r  ru n  g av e  

a n y th in g  t h a t  was o f  i n t e r e s t ;  ' A p a le  y e llo w  s u b s ta n c e  was fo rm ed  a f t e r  s t r o n g  

h e a tin g , w i th  th e  a l c o h o l i c  p o ta s s iu m  h y d ro x id e , w hich  on  r e c r y s t a l l i z a t i o n  fro m  

a lc o h o l ,  hav e  a  m e l t in g  p o in t  o f  1S5-126°C '. The d ib ro m id e  o f  t h e  two r u n s  a l s o  

h a d  t h e  same p r o p e r t i e s   ̂ Q u a l i t a t i v e  t e s t s  f o r  b ro m in e  b e f o r e  and  a f t e r  t r e a t *  

in g  w i th  a l k a l i  w ere m ade; The compound g a v e  a  p o s i t i v e  t e s t  b e f o r e  a n d  a  n e g ­

a t i v e  t e s t  a f t e r .  The m e l t in g  p o i n t s  b e f o r e  and  a f t e r  w ere th e  sam e; The 

m e l t i n g  p o i n t s  w ere 137-iIS S 0G;

No a lp h a - n a p h th o f la v o n e  was o b ta in e d .

SPECIAL RUNS OP COMPOUNDS C AND E .

S p e c ia l  r u n s  o f  compounds C an d  E  o b ta in e d  i n  th e  2 -b e n z a la c e to n a p h th d l  

p r e p a r a t i o n  w ere made th ro u g h  th e  f i n a l  s t e p s ;  The i n te r m e d ia t e  p r o d u c ts  w ere
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p u r i f ie d ,  by  r e c r y s t a l l i z a t i o n  i n  e a ch  s t e p  f o r  th e  sak e  o t  co m p arin g  t h e  two 

r u n s ;  A resum e o f  th e  r u n s  i s  g iv e n  b e lo w ;

Run S - I : (P ro d u c t o f  r u n  ( I ) ,  T a b le . I I I 0 )

I ;  A c e t y la t i o n .
D ark y e llo w  p l a t e s  fro m  a l c o h o l ;  M0P . 93—S6°G», ( E b s ta n e c k is f M;P» 95—96 C*)

2 .  B rom inat i o n ;  • HBr g iv e n  o f f  ̂ -
Y ellow  n e e d le s  fro m  a l c o h o l i M .P. 1 2 5 -1 2 7 0C«, ( K o s ta n e c k is t M .P . 186-187 G. )  
P o s i t i v e  b rom ine t e s t ;

3» A lc o h o l ic  KOH.
B o i le d  w ith  a lc o h o l  and  d e c o lo r i z i n g  c a rb o n . P a le  g re e n  c r y s t a l s ,  M .P; 1 2 7 .5 -  
1 2 8 % .,  (K o s ta n e c k is t M .P . 154 -156°G .} .  d i s s o l v e d  i n  c o n c e n t r a te d  s u l f u r i c ,  
a c id  w ith  a n  o ra n g e  y e llo w  c o l o r ;  I s .  s o lu b le  i n  h o t  a l c o h o l ,  a c e to n e ,  benzene.;.
N e g a t iv e  q u a l i t a t i v e t e s t  f o r  b ro m in e ;

A n a ly s is

Ho; # # 2 -

I . 4 .1 5 7 5 8 ;3 1 374555 (W all) ■
2 ; 3 .2 5 2 4 9 ; 9 2 4 6 ;8 2 8 -

3« 2 ;9 2 0 5 1 ;3 6 4 5 ;  72 (D a ja n i)
4 ; 3 .0 3 2 4 7 .6 3 4 9 .5 3 8 tt

5 . 2 ; 529 4 5 .5 8 5 1 .8 9 *
6 . 5 ;  86 36 s 55 5 9 .5 9 tl

Due t o  t h e  f a i l u r e  to  g e t  d e s i r a b l e  ch e ck s  i n  a n a ly s i s  tin compound o f  ru n  G - l ,  
and  l a c k  o f  t im e  t o  make f u r t h e r  a n a ly s e s ,  t h e  a u th o r  th o u g h t  i t  u n d e s i r a b le  t o  
a t te m p t  to  a s s i g n  a  fo rm u la  to  th e  p r o d u c t . .

Run H - I i (P ro d u c t o f  r u n  ( I ) ,  T a b le  I I I . )

I ;  A c e ty la te d ;
B r ig h t  y e llo w  l e a v e s ;  H .P ; 1 2 5 ;5 -1 2 6 % ;, ( 'K o s ta n e c k is f M .P . 9 5 - 9 6 % .)

2 . B rc m in a tio n . HO HBr g i v e n .o f f .  _ - ... 0
O range y e llo w  c r y s t a l s  fro m  a c e to n e , i n s o l u b l e  i n  a l c o h o l ;  M .P; 1 68 -171  C», 
( K o s ta n e c k is f M .P; 1 8 6 -1 8 7 % .)  P o s i t i v e  b ro m in e  t e s t .

3 .  A lc o h o lic  KOH..
R eflu x : f o r  o n e - h a l f  h o u r .  O range c r y s t a l s  f ro m  b e n z en e , u s in g  d e c o lo r i z i n g  c a r ­
b o n . M .P. 1 7 3 - 1 7 5 % ., (K o S ta n e c k is t M ;P. 1 5 4 - 1 5 6 % .) ;  W ent i n t o  s u l f u r i c  a c id  
w i th  a  d eep  r e d  c o lo r .  S o lu b le  i n  h o t  a c e to n e  and  b e n z e n e . A lp h a -n a p h th o f la v o n e
g iv e s  a  g re e n f lu o r e s c e n c e  i n c o n c e n t r a te d  s u l f u r i c  a c id ;

A n a ly s is

H o; ' % . .  # %

I ; 7 .4 5 6 5 7 ; 57 Sam ple n o t  d r i e d (W all)
. 2 . 2 .8 7 2 6 4 .6 5 5 2 ;4 8 t t  *

3 ; 3 ;  932 6 3 ; 43 5 2 ; 64- t t

C a lc u la te d  e m p e r ic a l  f o n n u la  o f  No; 2 an d  3 C gpH ^O g. A ss ig n e d  fo rm u la  »

C19H12°2*
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^ABLE V;

BROMIEATfOM AED ALCOHOLIC POTASSIUM HYDROXIDE TREATMENT.

NOo

G ram s. o f  
a c e t y l  d e r .  

.....  ■ . ,u sed
HBr

• e v o lv e d  .
P r o d u c t  .of a ld d h o l ic  ICOH t r e a tm e n t  

____ T le ld  . _ G e lo r  . . MiP..

I .

. . .  ;

10  fro m  (E) much ' ? Y ellow 115-119
S i 10 « tt 5 P a le  O range 1 2 5 -1 2 6
5^ 25 m ix tu r e  from (E) « 15 M ix tu re  o f  brown 

and y e llo w  c ry -  
s t a l e .

4 ; 10 from  (E) « 4 P a le  y e llo w 125-127
G -I 28 none 10 O range y e llo w 174-175
E - I 40 a l l  g i  t 20 P a le  g re e n 1 2 7 .5 -1 2 8

. . .... - - ' - ' ,
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I e  A lp h a -n a p h t i io lf la v o n e  was n o t ' s u c c e s s f u l l y  p r e p a r e d  "by t k e  w r i t e r  

i n  s tu d y in g  E o s ta n e c k i t s  s y n t h e s i s .

S 9 The v a r io u s  s te p s  a lo n g  th e  s y n th e s i s  w ere  s tu d i e d  w i th  s p e c i a l  

em p h asis  on p r o d u c ts  o f  2 - b e n z a la c e to n a p h th o l  p r e p a r a t i o n .  More w ork on t h e  

f i n a l  s t e p s  i s  n e c e s s a r y ;

: Sa S e v e r a l  p o s s ib l e  ta u to m e rs  o f  in te r m e d ia t e  p r o d u c ts  w ere  i s o l a t e d .

4 ;  One d e f i n i t e  exam ple o f  a  p o s s ib l e  m o le c u la r  r e a r ra n g e m e n t  i s  c i t e d ;

5 .  £  m ethod f o r  o b t a in in g  m ore u n ifo rm  r e s u l t s  a n d  b e t t e r  y i e l d s  was 

fo und  f o r  t h e  2 - a c e to - l - n a p h t h o l  p r e p a r a t i o n ;

6 .  I t  was shown t h a t  c o lo r  d id  n o t  c o r r e l a t e  w ith  t h e  v a r i o u s  m e l t i n g  

p o i n t s  i n  t h e  c a s e  o f  2 - a c e to - l - n a p h t h o l  a s  p o in te d  o u t  b y  W itt  a n d  B rau n ;

7 .  I n  f u t u r e  r u n s  o f  2 - b e n z a la c e to n a p h th o l  i t  seem s m ore d e s i r a b l e  to  

u s e  l e s s  th a n  th e  c a l c u l a t e d  am ount o f  sodium  h y d ro x id e  and  h e a t  r e a c t i o n  

lo n g e r ;

8 .  T h is  s tu d y  opened  up  many new, i n t e r e s t i n g  and u n s o lv e d  p ro b lem s 

f o r  f u t u r e  i n v e s t i g a t i o n ;

ACEHGWIiSDGMEKffi

The a u th o r  h e r e  w is h e s  to  e x p r e s s  h i s  s in c e r e  a p p r e c i a t i o n  an d  th a n k s  

t o  B r .  0 .  E» S h e p p a rd  f o r  h i s  p e r s o n a l  g u id a n c e  and  i n s p i r a t i o n  d u r in g  t h i s  

r e s e a r c h ;  He a l s o  w is h e s  to  th a n k  th e  E astm an  Kodak Company f o r  t h e i r  w i l l i n g ­

n e s s  to  c o o p e ra te  and  s u p p ly  in f o r m a t io n  and  d a t a  o f  t h e i r  r e s e a r c h  on th e  su b ­

j e c t .  He a l s o  w ish e s  t o  th a n k  Sami W afa K a ja n i  f o r  a id  i n  m aking  a n a ly s e s .
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