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I n t r o d u c t i o n

Oximido c a r b o n i c  e s t e r s ,  a s  a  c l a s s  o f  su b ­

s t i t u t e d  d e r i v a t i v e s  o f  c a r b o n i c  a c i d  may be o f  two t y p e s :
Ro-t-crH.

s im p le  e s t e r s  i n  which th e  two r a d i c a l s  a r e  a l i k e ?  

and  mixed e s t e r s  i n  which  t h e y  a r e  d i f f e r e n t :
H-trH .

l5he l a t t e r  c l a s s  i s  i n t e r e s t i n g ,  s i n c e  i t  o f f e r s  th e  p o s s i ­

b i l i t y  o f  o b t a i n i n g  g e o m e t r i c a l  i s o m e r s ,  syn and  a n t i  

fo rm s .  Some work was c a r r i e d  o u t  i n  t h i s  l a b o r a t o r y  by 

J o n e s  and  O esper  ^ w i t h  t h e  hope o f  i s o l a t i n g  t h e s e  i s o ­

m e r i c  fo r m s ,  and t h e y  t r i e d  s e v e r a l  m ethods  o f  p r e p a r i n g  

t h e s e  mixed oximido e s t e r s ,  b u t  no g e n e r a l  s a t i s f a c t o r y  

p r o c e d u r e  was d e v i s e d .  I t  was fo un d  t h a t  t h e  r e a c t i o n s  

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

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

d u c t s  were fo rm ed; w b ic h  c o u l d  n o t  be i s o l a t e d .

I t  seemed p r o b a b l e  however ,  t h a t  t h e  m ixed  ox­

imido  c a r b o n i c  e s t e r s  m ig h t  be p r e p a r e d  by th e  f o l l o w i n g  

method:  t h e  s a l t s  o f  t h e  a e y l a t e d  c a r b a l k o x y  hyd ro x im ic  

a c i d s ,  when t r e a t e d  w i t h  a l k y l  h a l i d e s ,  m ig h t  be e x p e c t e d

t o  g i v e  t h e  c o r r e s p o n d i n g  a c y l  oximido c a r b o n i c  e s t e r s .
M -o -a -o -R .  T t - e - t - t m .

. +  X /I J, MT
ti-o-a-c^Uj-  Ai - 0 -c.-dfc^j-

By h y d r o l y s i s  w i t h  a l k a l i s ,  th e  a c y l  r a d i c a l  m ig h t  be 

e l i m i n a t e d .

R'o-i1-<T7Z. f c ' o - a - O T Z ,  . .  ,
II +   y // + C- b Ms- d
a3 - o - e . - C 4/( r  t f - * *

o
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The f o r m a t i o n  o f  a c y l a t e d  d e r i v a t i v e s  o f  h y d r o x y u r e th a n e

a d m i t s  o f  the  p o s s i b i l i t y  o f  i s o m e r s ;  t h e  oxam form ( 1 )

and  the  oxim form ( 2 ).
( 1 ) 0 = 4 - t f1 ? o ( z f c - e - t r f .

H -it-o -C '-ttU s ff-O-eZ-e+fis
The s t r u c t u r e  o f  t h e  m e t a l l i c  d e r i v a t i v e s  o f  t h e s e  e s t e r s

a d m i t  a l s o  o f  two p o s s i b i l i t i e s ,  t h e  one i n  w h ieh  th e  

m e t a l  i s  bound to  oxygen,  t h e  o t h e r ,  i n  which  i t  i s  bound 

to  n i t r o g e n .

T a f e l  and  Enoch ^2 ^ p o in t e d  o u t  t h a t  t h e  a c i d  

am ides  y i e l d  m ercu ry  and s i l v e r  s a l t s ^ a s  m ig h t  be e x p e c t e d ,  

f rom t h e  r e p l a c a b l e  amido hydrogen  atoms* b u t  t h e  a l k y l  

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

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

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

sodium s a l t  i s  c l a im e d  by f i t h e r l e y ^ H o  be t h a t  o f  th e  

no rm al  am ide ,  t h a t  i s ,  w i t h  th e  m e t a l  a t t a c h e d  to  n i t r o g e n .  

T h i s  c o n t e n t i o n  i s  s u p p o r t e d  by th e  f a c t  t h a t  t h e s e  sodium 

d e r i v a t i v e s  do n o t  r e a d i l y  r e a c t  w i t h  a l k y l  h a l i d e s ,  w h i l e ,  

th e  sodium atom a t t a c h e d  to  oxygen o f  an  h y d r o x y l  g roup  

s h o u ld  r e a d i l y  y i e l d  a l k y l  d e r i v a t i v e s .  "Hence i t  must  be 

su p p o s e d ” s t a t e s  T i t h e r l e y ,  " t h a t  th e  above amide sodium 

d e r i v a t i v e s  a r e  t r u e  sodamide d e r i v a t i v e s  and  n o t  sodium 

s a l t s  o f  th e  typ e  • Whether  t h e  a c i d  a m id es

th e m s e lv e s  a r e  to  be r e p r e s e n t e d  by th e  c o n s t i t u t i o n a l

f o r m u la  K ^  ^  o r  K i s  a  q u e s t i o n  t o  be

e x p l a i n e d  p r o b a b l y  o n ly  on th e  l i n e s  o f  t a u t o m e r i s m . w
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5 .

,(3)
T i t h e r l e y s e x p l a n a t i o n  , t h a t  t h e  d i f f e r e n c e  i n

c o l o r  o f  th e  s i l v e r  s a l t s  p r e p a r e d  "by him and o f  t h o s e

p r e p a r e d  by T a f e l  and  Enoch i s  due to  a  d i f f e r e n c e  i n
o

s t r u c t u r e ,  th e  o ran g e  s a l t  b e i n g  ,  t h e  w h i t e

form h a s  b een  c r i t i c i s e d  by F r e e r  and

Sherm an .^4  ̂ These i n v e s t i g a t o r s  c l a i m  t h a t  th e  s i l v e r  

s a l t s  have th e  m e t a l  bound to  oxygen,  th e  sodium s a l t s  

t h e  m e t a l  bound to  n i t r o g e n ,  add  t h a t  t h e  d i f f e r e n c e  i n  

c o l o r  o f  t h e  s i l v e r  s a l t s  o f  th e  same d e r i v a t i v e  c a n n o t  

be a t t r i b u t e d  to  s t r u c t u r a l  d i f f e r e n c e s .

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

t e n t i o n  t h a t  th e  s a l t s  o f  the  am id es  have t h e  s i l v e r  

a tom a t t a c h e d  to  oxygen ,  and sodium to  th e  n i t r o g e n  a tom 

i s  g i v e n  by Blacher^, ^ C o m s t o c k  and W hee le r ,  ^6 ^Wheeler and  

Walden.

I f  th e  s i l v e r  s a l t s  o f  th e  a c y l a t e d  hyd ro x y -  

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

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

a c y l a t e d  mixed oximido e s t e r s  by s i m i l a r  m e th o ds .

The r e s u l t s  o f  t h e  work o f  Jo n e s  and  O e sp e r^ 8  ̂

showed th e  e x i s t e n c e  o f  two d i f f e r e n t  t y p e s  o f  s i l v e r  s a l t s  

o f  th e  a c y l a t e d  b y d r o x y u r e t h a n e s ,  v i z :  y e l l o w  and w h i t e .  

These two fo rm s ,  u n d e r  p r o p e r  c o n d i t i o n s ,  may be c o n v e r t e d  

i n t o  one a n o t h e r .  Both  forms^when p u r e ^ a r e  p e r f e c t l y  

s t a b l e  and  have th e  same e m p i r i c a l  c o m p o s i t i o n .  The i s o ­

amyl and e t h y l  e s t e r s  p r e p a r e d  from th e  y e l l o w  fo rm s  o f
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t h e  s i l v e r  s a l t s ,  by t r e a t m e n t  w i t h  th e  c o r r e s p o n d i n g  

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

t h a t  th e  s i l v e r  a tom was a t t a c h e d  to  th e  n i t r o g e n  i n  a l l  

c a s e s  i n v e s t i g a t e d .  The b e h a v i o r  o f  t h e  w h i t e  fo rm s  o f  

th e  s i l v e r  s a l t s  to w a rd s  a l k y l  h a l i d e s  was n o t  i n v e s t i ­

g a t e d .  I t  was t h e r e f o r e  deemed d e s i r a b l e  to  s t u d y  th e  

b e h a v i o r  o f  the  w h i t e  s i l v e r  s a l t s  to w a rd s  h a lo g e n  a l k y l s ,  

i n  o r d e r  t o  d e te r m in e  w h e t h e r  t h e  two fo rm s  a r e  t a u t o m e r i c ,  

o r  w h e th e r  t h e y  a r e  p o l y m e r i c .

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

d r o x y u r e t h a n e s  were  p r e p a r e d  and  s t u d i e d  w i t h  t h e  hope 

t h a t  some o f  t h e s e  compounds m ig h t  y i e l d  s i l v e r  s a l t s ,  

w i t h  the  s i l v e r  a t t a c h e d  to  t h e  oxygen a to m ,  and  t h u s  

p r o v i d e  a  means f o r  p r e p a r i n g  th e  mixed oximido  e s t e r s .

T h is  p a p e r  c o n s t i t u t e s  a  r e p o r t  o f  th e  p r e p a r a t i o n  and 

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

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

t o g e t h e r  w i t h  t h e  a l k y l  d e r i v a t i v e s  o b t a i n e d  by t r e a t i n g  

th e  s a l t s  w i t h  e t h y l  i o d i d e .

The h y d r o x y u r e t h a n e s  a r e  u s u a l l y  p r e p a r e d  by 

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

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

amine h y d r o c h l o r i d e  o r  s u l f a t e ,  and one o r  two e q u i v a l e n t s  

r e s p e c t i v e l y ,  o f  an a l k a l i  c a r b o n a t e .  The b e n z o y l  e s t e r s

o f  t h e s e  d e r i v a t i v e s  can  be p r e p a r e d  i n  one o f  two ways.
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One m ethod ,  an aqueo u s  o r  e t h e r e a l  s o l u t i o n  o f  t h e  h y d ro x -  

amic  a c i d  i s  t r e a t e d  w i t h  b e n z o y l  c h l o r i d e  i n  th e  p r e s e n c e  

o f  powdered p o t a s s i u m  c a r b o n a t e .  I n  the  p r e p a r a t i o n  o f  

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

hydroxam ic  a c i d s  a r e  su sp en d e d  i n  d r y  e t h e r  and t r e a t e d  

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

o f  th e  hydroxamie  a c i d s  a r e  o b t a i n e d  by t r e a t m e n t  o f  an  

a l c o h o l i c  s o l u t i o n  o f  th e  a c i d  w i t h  an  e q u i v a l e n t  o f  sodium 

e t h y l a t e .  The s i l v e r  s a l t s  o f  t h e s e  e s t e r s  a r e  p r e c i p i ­

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

t o  w h ic h  an  e q u i v a l e n t  o f  ammonium h y d r o x id e  h a s  b e e n  ad ded ,  

by  th e  a d d i t i o n  o f  an  a qu eo us  s o l u t i o n  o f  a n  e q u i v a l e n t  o f  

s i l v e r  n i t r a t e .  When t r e a t e d  i n  t h i s  way e i t h e r  y e l l o w  o r  

W hite  s i l v e r  s a l t s  a r e  o b t a i n e d .  I n  some c a s e s ,  on a d d i t i o n  

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

p r e c i p i t a t e  fo rm s and  t h i s  t u r n s  w h i t e  upon a d d i t i o n  o f  th e  

r e m a in d e r  o f  t h e  s i l v e r  n i t r a t e  s o l u t i o n .  The s i l v e r  s a l t s  

o f  t h e  b e n z o y l  e s t e r s  b o t h  y e l l o w  a n d  w h i t e  fo rm s a r e  

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

form o r  b e n ze n e^ an d  a l c o h o l  p r e c i p i t a t e s  t h e  y e l l o w  form 

o f  th e  s a l t  f rom th e  s o l u t i o n ,  r e g a r d l e s s  o f  t h e  o r i g i n a l  

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

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

m o d e r a t e l y  i f  a t  a l l  s o l u b l e  i n  c h lo r o f o r m  and b e n z e n e ,  

and  a t t e m p t s  a t  p u r i f i c a t i o n  by  r e c r y s t a l l i z a t i o n  were 

u n s u c c e s s f u l .  I n  most  c a s e s  t h e s e  s a l t s  were p u r i f i e d  by
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e x t r a c t i o n  o f  e x t r a n e o u s  m a t t e r  w i t h  e t h e r .  I t  h a s  b een  

fo u n d  t h a t  th e  s i l v e r  s a l t s  o f  th e  meta  n i t r o b e n z o y l  e s t e r s  

o f  t h e  s e v e r a l  hydroxamic  a c i d s  a r e  w h i t e  s a l t s .  When 

su spended  i n  c h lo r o f o r m  o r  benzene^, t h e s e  w h i t e  s a l t s  y i e l d  

y e l lo w  s o l u t i o n s .  When su sp en d e d  i n  e t h e r ,  t h e y  rem a in  

unchanged .  The s i l v e r  s a l t s  o f  th e  p a r a  n i t r o b e n z o y l  

e s t e r s  o f  t h e  a c i d s  s t u d i e d ,  were  a l l  y e l l o w  w i t h  th e  

e x c e p t i o n  o f  the  one p r e p a r e d  from i so a m y l  hydroxam ic  a c i d ,  

which  p r e c i p i t a t e d  y e l lo w  b u t  im m e d ia te ly  t u r n e d  w h i t e .

The p r e p a r a t i o n  o f  th e  e t h y l  e s t e r s  f rom th e  s i l v e r  s a l t s  

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

e t h y l  i o d i d e  t o  s t a n d  i n  c o n t a c t  w i t h  th e  s i l v e r  s a l t  i n  

th e  p r e s e n c e  o f  d r y  e t h e r ,  c h lo r o f o r m ,  o r  l i g r o i n ,  l o  

e v i d e n t  r e a c t i o n  o c c u r s  when th e  s i l v e r  s a l t s  su s p e n d e d  

i n  e t h e r  a r e  t r e a t e d  w i t h  th e  c a l c u l a t e d  W eight  o f  

b e n z y l  c h l o r i d e .  H e a c t io n  d oes  o c e u r  however ,  i f  c h l o r o ­

form i s  u s e d  a s  s o l v e n t ,  and th e  r e a c t i o n  m i x t u r e  r e f l u x e d  

f o r  s e v e r a l  d a y s .  A l l  t h e  b e n z y l  d e r i v a t i v e s ,  l i k e  th e  

e t h y l  e s t e r s  were a r o m a t i c  o i l s  a t  room t e m p e r a t u r e ,  

showing no t e n d e n c y  to  s o l i d i f y  ev en  when a l l o w e d  to

s t a n d  i n  i c e - s a l t  m i x t u r e s  f o r  s e v e r a l  h o u r s .  Compounds 
'Ko-<*-cm.

o f  t h e  typ e  <1 o a r e  known, and  a r e  c r y s t a l l i n e
v-o-d*- e 6/-/j-

s o l i d s ,  w h i l e  the  i s o m e r i c  d e r i v a t i v e s  whieh  were  i s o l a t e d  

were o i l s ,  w i t h  no te n d e n c y  to  s o l i d i f y .  H y d r o l y s i s  d a t a  

i n d i c a t e d ,  th e  o i l s  were a l k y l  n i t r o g e n  e s t e r s .  I t  was 

hoped t h a t  t h i s  d i s t i n c t i o n  b e tw een  t h e  p h y s i c a l  s t a t e
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o f  t h e s e  i s o m e r i c  e s t e r s  would ho ld  t r u e  t h r o u g h o u t ,  h u t

i t  has  been  found  to  he o n ly  a p p a r e n t .  The a l k y l  e s t e r s

o b t a i n e d  from s e v e r a l  o f  th e  s i l v e r  s a l t s  o f  t h e  p a r a  and

m eta  n i t r o b e n z o y l  e s t e r s  were w e l l  d e f i n e d  c r y s t a l l i n e

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

e a c h  c a s e  was a t t a c h e d  to  n i t r o g e n  and  n o t  to  oxygen .  I t

may he p o s s i b l e ,  however,  t h a t  th e  d e s t i n a t i o n  i s  r e a l  and

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

such a s  t e m p e r a t u r e ,  p r e s s u r e ,  may n o t  have b een  cho sen

so a s  to  p r e v e n t  r e a r r a n g e m e n t  o f  th e  oximido e s t e r s  to

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

b e g an .  iJumerous exam ples  o f  th e  t r a n s f e r e n c e  o f  an  a l k y l

g roup  from an  oxygen t o  a  n i t r o g e n  a tom a r e  r e c o r d e d  in

th e  l i t e r a t u r e  w h i l e  o n ly  a  few i n s t a n c e s  f o r  t h e  r e v e r s e
( 9)c a s e  a r e  m e n t io n e d ,  f o r  example  Hoffman and  O l s b a u s e n '  

and a l s o  P o m a r e w ^ - ^  fou nd  t h a t  n o rm a l  c y a n u r i c  e s t e r s  

p a s s  i n t o  th e  i s o c y a n u r i c  e s t e r s  on g e n t l e  h e a t i n g .

A g a in ,W h e e le r  and J o h n s o n ^ ^ ^ s h o w e d  t h a t  imino e t h e r s  

r e a r r a n g e  to a l k y l  am id es  on h e a t i n g  w i th  a l k y l  i o d i d e s .  

W is le c e n u s  and Goldschm id t   ̂^ - ^ n o t e d  many e a s e s  i n  which  

mere h e a t i n g  c o n v e r t e d  th e  imino e t h e r  i n t o  th e  am ide .  

S e v e r a l  t im e s  i n  t h e  c o u r s e  o f  t h i s  work,  the  p r o d u c t s

isolated from the reaction between the silver salt and 
e t h y l  i o d i d e ,  c o n s i s t e d  o f  a n  o i l  which  s o l i d i f i e d  on 

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

an  i c e - s a l t  m i x t u r e ,  and  t h e r e  i s  a  remote  p o s s i b i l i t y  

t h a t  t h i s  p h y s i c a l  t r a n s f o r m a t i o n  was a n  e x t e r n a l  m an i­

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

i f  t h e  s i l v e r  s a l t s  were  r e f l u x e d  w i t h  a l k y l  h a l i d e ,  

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

e t h e r .  The p r e s e n t  work w i t h  t h e  e x c e p t i o n  o f  th e  p r e p a ­

r a t i o n  o f  th e  b e n z y l  d e r i v a t i v e s ,  h a s  b een  l i m i t e d  to  

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

c o n d i t i o n s  a l r e a d y  d e s c r i b e d , i . e . , t r e a t m e n t  o f  th e  

s i l v e r  s a l t s  w i t h  th e  c a l c u l a t e d  amount o f  e t h y l  i o d i d e  

i n  e t h e r ,  c h lo r o f o r m ,  o r  l i g r o i n ,  a t  room t e m p e r a t u r e  

and  i n  th e  d a rk  f o r  s e v e r a l  d a y s .  W hee le r  and  Jo h n s o n ^ 1 3  ̂

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

e i t h e r  th e  a l k y l  amide o r  th e  i s o m e r i c  imido  e s t e r  from 

t h e  r e a c t i o n  be tw een  s i l v e r  f o r m a n i l i d  and  e t h y l  i o d i d e .  

H e a t in g  t h e  s i l v e r  s a l t  and  s l i g h t l y  l e s s  th a n  t h e  c a l ­

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

duced  t h e  amide d e r i v a t i v e ,  w h i l e  g e n t l e  b o i l i n g  o f  th e  

r e a c t a n t s  i n  an  e t h e r  s o l u t i o n  y i e l d e d  an a lm o s t  t h e o ­

r e t i c a l  q u a n t i t y  o f  th e  e x p e c t e d  imido e s t e r .  W h ee le r ,  

commenting on t h e s e  e x p e r i m e n t s  s a y s :  "These s t r i k i n g  

r e s u l t s  show t h a t  th e  method o f  p r e p a r a t i o n  o f  a  compound 

p r o v e s  n o t h i n g  i n  r e g a r d  to  i t s  s t r u c t u r e  and t h a t  a r g u ­

m en ts  c o n c e r n i n g  s t r u c t u r e  b a s e d  s o l e l y  on th e  compounds 

formed i n  a  r e a c t i o n  have no w e i g h t .  I n  th e  sodium s a l t s  

o f  th e  a m id es ,  th e  m e t a l  i s  u n i v e r s a l l y  r e p r e s e n t e d  a s

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

n i t r o g e n  a l k y l  compounds w i t h  a l k y l  h a l i d e s .  That  t h e
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m e t a l  I s  a t t a c h e d  t o  n i t r o g e n  i n  t h e s e  compounds i s  im­

p r o b a b l e .  The above r e a c t i o n s  show t h a t  s l i g h t  c h an ges

* i n  c o n d i t i o n s  may p rod u ce  o p p o s i t e  r e s u l t s ,  and  t h e  

d i f f e r e n c e  i n  c o n d i t i o n s  when a l k y l  h a l i d e s  a c t  on sodium 

s a l t s  on th e  one hand ,  and  on s i l v e r  s a l t s  on t h e  o t h e r ,  

i s  c e r t a i n l y  g r e a t — g r e a t e r  a t  l e a s t ,  t h a n  i s  n e c e s s a r y  

to  p rod uce  the  o p p o s i t e  r e s u l t s  i n  t h e  e a s e  o f  th e  same 

m a t e r i a l ,  i . e . ,  t h e  s i l v e r  s a l t s . ”

When t h e  s i l v e r  s a l t  o f  benzamide i s  t r e a t e d  

w i t h  . e th y l  i o d i d e  t h e  m e t a l  i s  r e p l a c e d  by th e  a l k y l  

r a d i c a l .  The p r o d u c t  formed i s  d e t e r m i n e d  by th e  tem­

p e r a t u r e  a t  w h ic h  r e a c t i o n  t a k e s  p l a c e .  The s u b s t a n c e  

o b t a i n e d  a t  room t e m p e r a t u r e  y i e l d s  ammonia, and  t h e r e f o r e ,  

i s  th e  imino e s t e r  d e r i v a t i v e ( 1 ) .  The compound formed 

f rom t h e  s i l v e r  s a l t  o f  benzamide  and  e t h y l  i o d i d e  a t  100°C 

i s  a  s u b s t i t u t i o n  p r o d u c t  o f  th e  a m i d e ( 2 ) i n  w h ic h  t h e  

a l k y l  g roup  i s  bound to  t h e  n i t r o g e n .  The h y d r o l y s i s  o f  

t h e  two i s o m e rs  i s  r e p r e s e n t e d  a s  f o l l o w s :

- +• 2. MiO -------- > +• •+

X  GfcHjCLtfW/qHs-+

A l l  th e  c h e m ic a l  e v id e n c e  r e s u l t i n g  from t h e  

p r e s e n t  work i n d i c a t e s  t h a t  t h e r e  i s  no s t r u c t u r a l  d i f f e r e n c e  

be tw een  th e  w h i t e  and  y e l l o w  m o d i f i c a t i o n s  o f  t h e  s i l v e r  

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

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

f a v o r  one o r  o t h e r  fo rm s o f  the  s i l v e r  s a l t .  The w h i t e  

s a l t s  i n v e s t i g a t e d ,  do n o t  r e v e r t  to  th e  y e l l o w  form i n  

t h e  p r e s e n c e  o f  e t h e r .  S ince  t h e y  a r e  o n ly  m o d e r a t e l y  

s o l u b l e  i n  c h lo r o f o r m  and benzene  i n  most  c a s e s ,  m o l e c u l a r  

w e ig h t  m ethods  c a n n o t  be employed i n  d e t e r m i n i n g  w h e th e r  

t h e  two forms o f  th e  s i l v e r  s a l t s  a r e  p o ly m e r s .  Some 

m o l e c u l a r  w e ig h t  v a l u e s  were d e te r m in e d  on th e  s i l v e r  

s a l t  o f  th e  b e n z o y l  e s t e r  o f  ca rbam yloxy  hydroxamic  a c i d .  

The r e s u l t s  o f  b o th  e b u l l i o s c o p i c  and c r y o s c o p i e  methods 

i n d i c a t e d  a s s o c i a t i o n  o f  two o r  more m o l e c u l e s  o f  th e  

s a l t  and f u r t h e r m o r e ,  t h e  v a l u e s  o f  th e  m o l e c u l a r  w e i g h t s  

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

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

e v id e n c e  o f  p o l y m e r i z a t i o n ,  y e t  i t  may be c o n s i d e r e d  a s  

s u p p o r t i n g  in  a  g e n e r a l  way th e  r e s u l t s  o f  th e  p r e s e n t  

i n v e s t i g a t i o n .

I t  may be p o s s i b l e  t h a t  th e  sodium s a l t s  o r  

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

th e  b a r iu m ,  z i n c ,  cadmium, and  l e a d  s a l t s  may y i e l d  the  

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

w i l l  be s t u d i e d  l a t e r .  A t t e m p t s  w i l l  a l s o  be made to 

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

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

d i p h e n y l  m e th y l  e t c . ,  i n  o r d e r  to  s t u d y  t h e  e f f e c t  o f  such 

g r o u p s  on the  r e l a t i v e  s t a b i l i t y  o f  th e  w h i t e  and  y e l lo w  

form s o f  th e  s i l v e r  s a l t s .  I t  seems h i g h l y  p r o b a b l e
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t h a t  t h e  two form s o f  th e  s i l v e r  s a l t s  may he two p h y s i c a l  

m o d i f i c a t i o n s  o f  t h e  same s u b s t a n c e ,  o r  p o ly m e r ic  fo rm s .

E x p e r i m e n t a l  P a r t .

A. D e r i v a t i v e s  o f  O arbe thoxyhydroxam ic  A c id .

0 O a rbe tho x y  hydroxamic A c i d .  S i x t y - tw o  grams o f
W -AZ-tJ-X

t h i s  a c i d  were o b t a i n e d  from 5 6 .7  grams o f  hy droxy lam ine

s u l f a t e  and  9 5 .4  grams a n y h d ro u s  p o t a s s i u m  c a r b o n a t e ,  by

th e  method d e s c r i b e d  by J o n e s .

O =£--ot:x Bejjgoyi E s t e r  o f  O arb e th ox y  hydroxamic  A e i d . ( ^ ^
h -u -0 -c .z S .^ n j -

T w e n ty - th r e e  and se v e n  t e n t h s  grams o f  a  c o l o r l e s s  o i l

w i t h  a  s t r o n g  odor  o f  b e n z o y l  c h l o r i d e  were  o b t a i n e d  from

12 grams o f  o a rb e th o x y h y d ro x a m ic  a c i d ,  and 16 grams o f

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

.7 .9  gram s p o t a s s i u m  c a r b o n a t e .  T h is  was n o t  p u r i f i e d  o r

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

0 =<£ The S i l v e r  S a l t  o f  th e  B enzoy l  E s t e r  o f
Ay ( i 6 )

O arbe thoxyhydroxam ic  A c id .  T h i r t e e n  gram s o f  the  b e n z o y l  

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

h y d r o x i d e ,  and  an  a q u eou s  s o l u t i o n  o f  10 gram s o f  s i l v e r  

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

A f t e r  r e c r y s ' t a l l i z a t i o n  f rom c h lo r o f o r m  and  a l c o h o l  14 

grams o f  t h e  p u r e  s a l t  were o b t a i n e d .  On a n a l y s i s  th e  

f o l l o w i n g  d a t a  was o b t a i n e d .

( 1 ) .  0 .2 9 9 6  grams s a l t  gave 0 .1 0 19  g ram s Ag.

( 2 ) .  0 .3 0 4 2  * " " 0 .1 0 3 1  " " .

C a l c ,  f o r  GleK,fiuR Ag: Ag, 3 4 . 1 5 .  f o u n d :  Ag (1 )  3 4 . 0 8 ,  (2 )  3 3 . 9 $
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a t t e m p t s  were  made to  c o n v e r t  s e v e r a l  grams o f  t h i s  s a l t  

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

r e s u l t s  were u n s u c c e s s f u l .  Even when su s p e n d e d  i n  a b s o l u t e  

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

method  would  y i e l d  th e  w h i t e  form o f  the  s i l v e r  s a l t .
O = CL — nr" t l r/ Z The 11-Benzyl D e r i v a t i v e  o f  th e  Benzoy l  E s t e r

^7^7"” f-Zr-
o f  C arbe th o xy h yd ro x am ic  A c id .  12 grams o f  th e  s i l v e r  s a l t  

and 4 . 8  grams o f  b e n z y l  c h l o r i d e  were a l l o w e d  to  s t a n d  i n  

th e  p r e s e n c e  o f  100 c . c .  c h lo r o f o r m  i n  t h e  d a r k  f o r  two 

weeks .  Only a  s m a l l  amount o f  s i l v e r  c h l o r i d e  h a v in g  

formed th e  m ix t u r e  was r e f l u x e d  g e n t l y  f o r  40 h o u r s ,  a f t e r  

which, r e a c t i o n  was c o m p le t e .  A f t e r  rem ova l  o f  s i l v e r  

c h l o r i d e  and c h lo r o f o r m ,  a  l i g h t  y e l l o w  r e s i d u a l  o i l  w e igh ­

in g  1 0 .7  grams was o b t a i n e d .  A f t e r  h e a t i n g  o v e r  a  w a t e r  

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

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

was o b t a i n e d :

0 .2 8 2 8  grams gave 1 1 .5  c . c .  Hz a t  8 7 0 and  7 4 6 .7  mm.

C a lc ,  f o r  1 ,  4 . 6 8 .  Found:  D, 4 .4 4 $ .

2?his  o i l  gave  no i n d i c a t i o n s  o f  s o l i d i f y i n g ,  even  when k e p t  

f o r  some t ime a t  - 5 tfC. I t  b o i l e d  a t  172 -  175*  a t  55mm., 

w i t h  s l i g h t  d e c o m p o s i t i o n . .  I t  h a s  a  p e p p e r m i n t - l i k e  o d o r ,  

i s  s o l u b l e  i n  c h lo r o f o r m  and  a l c o h o l ,  i n s o l u b l e  i n  l i g r o i n  

and  w a t e r .  A t t e m p t s  t o  p r e p a r e  t h i s  d e r i v a t i v e  w i t h  e t h e r  

a s  s o l v e n t  were u n s u c c e s s f u l .
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° ' f  f h e  sodium S a l t  o f  C arbe th ox y hy d ro xam ic  A c id .
(4 - H - c r K o ^
S i x t e e n  grams c a r b e t b o x y  hydroxam ic  a c i d  d i s s o l v e d  i n  

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

an  e q u i v a l e n t  q u a n t i t y  o f  sodium e t h y l a t e .  A w h i t e  

c r y s t a l l i n e  p r e c i p i t a t e  s e p a r a t e d  on s t a n d i n g .  A f t e r  d r y ­

in g  i n  a  vacuum d e s i c c a t o r ,  a n a l y s i s  i n d i c a t e d  t h e  sodium 

c o n t e n t  to  be low. The s a l t  i s  v e r y  h y g r o s c o p i c ,  a nd  a f t e r  

d r y i n g  i n  a  d e s i c c a t o r  c o n t a i n i n g  p h o sp h o ru s  p e n t o x i d e  

u n t i l  c o n s t a n t  w e ig h t  had been  o b t a i n e d ,  t h e  f o l l o w i n g  

a n a l y t i c a l  d a t a  was o b t a i n e d :

( 1 ) .  0 .5 4 1 2  grams gave 0 .2 9 1 6  grams Haz S0^ .

( 2 ) .  0 .52 9 6  " »■ 0 .2 9 0 9  " "

C a lc ,  f o r  C H^OjBHa-.Ha, 1 8 . 0 .  Sound:  l a  ( 1 ) 1 7 . 4 5 ,  (2)  17.78%# 
(17)

J o n e s  d e s c r i b e d  t h e  h y d r a t e d  form o f  t h i s  s a l t .  I t  i s  

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

i n s o l u b l e  i n  e t h e r  and  l i g r o i n .

° t  paxa  C h lo r b e n z o y l  E s t e r  o f  O a rb e th o x y -

hydroxamic  A c id .  Seven grams o f  th e  powdered sodium s a l t  

were su sp en ded  i n  d r y  e t h e r  and  t r e a t e d  w i t h  an e t h e r e a l  

s o l u t i o n  o f  9 . 6  gram s o f  p a r a  c h l o r b e n z o y l  c h l o r i d e .

R e a c t i o n  t a k e s  p l a c e  v e r y  r e a d i l y  and  i t  was fo u n d  b e s t  t o  

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

c o o l i n g  t h e  r e a c t i o n  m ix t u r e  w i t h  r u n n i n g  w a t e r .  A f t e r  

s t a n d i n g  two d a y s ,  th e  sodium c h l o r i d e  was removed by 

f i l t r a t i o n ,  and th e  e t h e r  d i s t i l l e d  o f f .  A l i g h t  y e l l o w  

o i l  r e m a in e d ,  w h ich  s o l i d i f i e d  on s t a n d i n g  o v e r  n i g h t
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i n  an  e x h a u s t e d  d e s i c c a t o r .  The p r o d u c t  was r e c r y s t a l l i z e d  

f rom e t h e r  a n d  l i g r o i n ,  and  m e l t e d  a t  7 5 .5  - 7 6 . 5 °  C.

H e l d  9 grams.

I 0 .2 2 2 4  grams gave 1 1 .8  c . c .  Mx  a t  £6° ,  a n d  737.6mm.

C a lc ,  f o r  C ^ O ^ I C l : ! ,  5 . 7 5 .  Found: fi, 5 .7 5 $ .

T h i s  d e r i v a t i v e  i s  s o l u b l e  i n  e t h e r  and  a l c o h o l ,  i n s o l u b l e  

i n  l i g r o i n  and w a t e r .

o - C  oc^tis  s i l v e r  S a l t  o f  th e  p a r a  C h lo r b e n z o y l  I s t e r

o f  C a rbe tboxyhydroxam ie  A c id .  8 . 5  grams o f  th e  e s t e r  were  

d i s s o l v e d  i n  a l c o h o l ,  t r e a t e d  w i t h  an  e q u i v a l e n t  q u a n t i t y  

o f  ammonium h y d ro x id e  and  an  aqueou s  s o l u t i o n  o f  5 .9  grams 

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

s i l v e r  s a l t  i s  o b t a i n e d .  T h is  was s e p a r a t e d  by f i l t i a t i o n ,  

washed w e l l  w i t h  w a t e r ,  and  d r i e d  on a  p o ro u s  p l a t e  i n  

v a cu o .  While  d r y i n g ,  th e  y e l l o w  s a l t  e hang ed  r a p i d l y  to  

w h i t e  th r o u g h  o u t  th e  e n t i r e  m ass .  The d r i e d  mass  was 

e x t r a c t e d  w i t h  e t h e r  t o  f r e e  i t  o f  any e s t e r  w h ich  had 

n o t  r e a c t e d .  Y i e l d  10 g ram s .  On a n a l y s i s  th e  f o l l o w i n g

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

( 1 ) .  0 .2 0 3 7  grams gave 0 .0 6 2 4  grams Ag.

( 2 ) .  0 .3 3 1 8  » » 0 .1 0 1 6  « 11 .

C a lc ,  f o r  0/flHf O^IClAg: Ag, 3 0 .7 8 .  Found: Ag (1 )  3 0 . 6 3 $

(2 )  3 0 . 6 2 $

T h i s  s a l t  m e l t s  a t  210°C w i t h  d e c o m p o s i t i o n .  I t  i s  

s l i g h t l y  s o l u b l e  i n  c h lo r o f o r m ,  and  b e n z e n e ,  i n s o l u b l e  in  

l i g r o i n ,  e t h e r ,  c a r b o n  t e t r a c h l o r i d e  and  w a t e r .
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1 7 .

0  = <2. - Crcx hjj- Th.e H - I t h y l  D e r i v a t i v e  o f  t h e  p a r a  C h lo r b e n z o y l  

E s t e r  o f  O a rbe thoxyhydroxam ic  A c id .  f e n  grams o f  th e  

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

w i t h  4 . 5  grams e t h y l  i o d i d e  were  a l l o w e d  t o  s t a n d  f o r  

s e v e r a l  days^ i n  t h e  d a r k ,  The s i l v e r  i o d i d e  was removed 

by f i l t r a t i o n ,  e t h e r  d i s t i l l e d  o f f ,  and  6 . 5  grams o f  a 

p a l e  y e l l o w  o i l  re m a in e d .

0 .4 1 3 3  grams gave  2 0 .6  c . c .  Hz a t  29*C a n d  7 3 9 .7  mm.

C a lc ,  f o r  C/SH/40^HC1: I ,  5 . 1 6 .  .found: I  5 .3 3 $ .

.The p r o d u c t  h a s  a  s p i c y  o d o r ,  and  g i v e s  no i n d i c a t i o n s  o f  

s o l i d i f y i n g  even when c o o le d  i n  an  i c e - s a l t  m ix t u r e  f o r  

some t im e .

H y d r o l y s i s  o f  th e  above i f - E th y l  d e r i v a t i v e  w i th  

H y d r o c h l o r i c  A c id .  Two grams o f  t h e  above y e l l o w  o i l  were 

h e a t e d  w i t h  12 c . c .  o f  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  i n  

a  s e a l e d  tu b e  f o r  one week a t  1 0 5 ° C. Carbon d i o x i d e  and 

e t h y l  c h l o r i d e  e s c a p e d  when the tu be  was o pened .  The 

c o n t e n t s  o f  t h e  tu b e  were  e x t r a c t e d  w i t h  e t h e r ,  and  th e  

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

b e n z o i c  a c i d .  The a qu eo us  s o l u t i o n  was e v a p o r a t e d  i n  a 

s team  b a t h ,  u n t i l  a  d a r k  y e l l o w  o i l  r e m a in e d .  I t  was 

i d e n t i f i e d  a s  B - e t h y l  h y d ro x y lam in e  h y d r o c h l o r i d e  by 

c o n d e n s in g  i t  w i t h  p a r a  n i t r o b e n z a l d e h y d e .  The c o n d e n s ­

a t i o n  p r o d u c t  on r e c r y s t a l l i z a t i o n  f rom  e t h e r  a nd  l i g r o i n

m e l t e d  a t  123 -  1 2 4 °  C which  i s  i n  a g re e m e n t  w i t h  th e
{18 ) (19)v a l u e  g i v e n  by H a n tz s c h  and B ehrend  and  l e u e h s  f o r

aJOj_
I - e t h y l  p - n i t r o  i so b e n z a ld o x im e  f S

\ O s  ,
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T h e r e f o r e  th e  e t h y l  g ro u p  was bound t o  n i t r o g e n ,  s i n c e  

h ydroxy lam ine  would have b e en  p ro du ced  by th e  h y d r o l y s i s  

o f  th e  e th o x y  d e r i v a t i v e .  The h y d r o l y s i s  may be 

r e p r e s e n t e d  a s  f o l l o w s :

4- M £->1 .

.psr.d-6Cj.H_s- g,^e m eta  M t r o b e n z o y l  E s t e r  o f  C a r b e th o x y -  
H-H-o -&*£■<»
hydroxamic  A c id .  f i v e  g ram s o f  sodium s a l t , s u s p e n d e d  in  

a n h y d ro u s  e t h e r ,  on t r e a t m e n t  w i t h  7 . 3  grams m eta  n i t r o ­

b e n z o y l  c h l o r i d e  gave  a f t e r  s t a n d i n g  f o r  t h r e e  days ,  a  l i g h t  

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

T h i s  was r e c r y s t a l l i z e d  from e t h e r  and  l i g r o i n ,  and m e l t e d  

a t  8 8 .5  -  89 c G. Y i e l d  6 . 5  gram s .

0 .7 3 4 9  grams gave 0 .0 9 7 7  grams BH^

C a lc ,  f o r  G/eB.,eObBj I ,  1 1 . 0 3 .  fo u n d  : B , 1 0 .9 5 $ .

The e s t e r  i s  s o l u b l e  i n  e t h e r  and  a l c o h o l ,  i n s o l u b l e  i n  

l i g r o i n  and  w a t e r .

psrd-dCjHy The S i l v e r  S a l t  o f  th e  meta  l i t r o b e n z o y l  E s t e r .  

A<j 7 grams o f  th e  e s t e r , d i s s o l v e d  i n  a l c o h o l ,

were t r e a t e d  w i t h  a n  e q u i v a l e n t  q u a n t i t y  o f  ammonium 

h y d ro x id e  and  an  e q u i v a l e n t  o f  s i l v e r  n i t r a t e .  A heavy 

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

o b t a i n e d .  A f t e r  w ash ing  w i t h  d i s t i l l e d  w a t e r  and  d r y i n g  

i n  an  amber  d e s i c c a t o r ,  t h e  d r y  s a l t  was washed w i t h  

e t h e r  arid a g a i n  d r i e d .  The f o l l o w i n g  r e s u l t s  were o b t a i n e d
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. on a n a l y s i s :

(1 )  0 .1 1 3 5  grams gave 0 .0 5 3 5  grams Ag.

(2 )  0 .1 0 2 0  " " 0 .0 3 0 0  " **.

C a lc ,  f o r  G/ 0 06 A g: Ag, 2 9 .8 9 .  Found (1 )  2 9 .6 0 $  Ag.

( 2 ) 2 9 .4 1 $  Ag.

The s a l t  m e l t s  w i t h  d e c o m p o s i t i o n  a t  a b o u t  204®C. I t  i s  

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

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

ps:& -0cxrts- ( a )  H -E th y l  d e r i v a t i v e  o f  m eta  H i t r o b e n z o y l
I o

d ^ - A A o - s - ^ p ^ E s t e r . . 9 . 5  grams o f  th e  s i l v e r  s a l t  su spen d ed

i n  l i g r o i n  and 4 . 1  grams e t h y l  i o d i d e  gave  a f t e r  s t a n d i n g  

i n  the  d a rk  f o r  t h r e e  w eek s ,  3 . 7  grams o f  a  l i g h t  y e l l o w  

o i l ,  w h ic h  s o l i d i f i e d  a f t e r  s t a n d i n g  s e v e r a l  h o u r s .  Be- 

c r y s t a l l i z a t i o n  from e t h e r  and  l i g r o i n  y i e l d e d  c r y s t a l s  

w h ic h  m e l t e d  a t  6 7 .5  -  6 8 . 5 °  C.

0 .1 4 9 6  grams gave 1 3 .5  c . c .  a t  8 7 0 C, a n d  744 mm. 

C a lc ,  f o r  C ^ H ^ I ^ :  B, 9 . 9 3 .  Found,  I  9 .8 1 $ .

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

w a t e r .

H y d r o l y s i s  o f  ( & ) ) y i e l d e d  B - e t h y l  hyd rox y lam ine  

w h ic h  was i d e n t i f i e d  i n  th e  u s u a l  manner by c o n d e n s a t i o n  

w i t h  p a r a  n i t r o - b e n z a l d e h y d e .  There fo re^  t h e  a l k y l  g roup  

i s  bound to  n i t r o g e n  and  n o t  to  oxygen.

O * d -  i4j- (b )  The B - E th y l  d e r i v a t i v e .  Same a s  i n  ( a ) .

■ 7 grams o f  w h i t e  s i l v e r  s a l t  were  su s p en d e d  i nZ-
c h lo r o f o r m  and t r e a t e d  w i t h  3 grams e t h y l  i o d i d e .  The
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c h lo r o f o r m  s o l u t i o n  was y e l l o w  a t  t h e  b e g i n n i n g  o f  th e  

r e a c t i o n .  A f t e r  s t a n d i n g  f o r  t e n  d a y s ,  3 . 5  grams o f  a  

d a rk  y e l l o w  o i l  were o b t a i n e d .  T h is  s o l i d i f i e d  on s t a n d ­

i n g ,  and  on r e c r y s t a l l i z a t i o n  y i e l d e d  a  m ass  o f  w h i t e  

c r y s t a l s  m e l t i n g  a t  67 0 G. T h is  i s  i n  a g re e m e n t  w i t h  the  

m e l t i n g  p o i n t  o f  t h e  p r o d u c t  o b t a i n e d  i n  ( a ) ,  and  hence 

i s  i d e n t i c a l  w i t h  i t .  I t  was hoped t h a t  t h e . r e a c t i o n  o f  

t h e  s i l v e r  s a l t  i n  th e  two s o l v e n t s  would y i e l d  d i f f e r e n t  

p r o d u c t s .

o &d. -  &Cz (4/- The p a r a  h i t r o b e n z o y l  E s t e r .
! o

14 -.0 - ( L ' - d ' t i 11 grams c a r b e th o x y h y d ro x a m ic  a c i d  and

1 9 .4  gram s p a ra  n i t r o b e n z o y l  c h l o r i d e  were d i s s o l v e d  i n  

e t h e r .  To t h i s  m ix t u r e  7 .3  gram s powdered p o t a s s i u m  

c a r b o n a t e  were add ed  i n  s m a l l  p o r t i o n s .  A f t e r  s t a n d i n g  

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

moved and a  l i g h t  y e l l o w  o i l  r em a in e d  w h ich  s o l i d i f i e d  

a f t e r  s t a n d i n g  f o r  s e v e r a l  h o u r s .  The y i e l d ^  a f t e r  r e ­

c r y s t a l l i z a t i o n  from e t h e r  and  l i g r o i n ^ w a s  1 2  g ram s .  An 

a n a l y s i s  o f  th e  e s t e r  gave th e  f o l l o w i n g  d a t a :

G.0911 grams gave 9 . 0  c . c .  a t  2&a G a nd  7 4 4 .4  mm.

C a lc ,  f o r  : 1 ,  1 1 . 0 3 .  f o u n d ,  Jf 1 0 . 8 6 , # .

T h is  d e r i v a t i v e  i s  s o l u b l e  i n  e t h e r  and  a l c o h o l ,  i n s o l u b l e  

i n  w a t e r  and  l i g r o i n .  I t  m e l t e d  a t  9 2 tfC.

0  s £ -  The S i l v e r  S a l t  o f  t h e  p a r a  H i t r o b e n z o y l  E s t e r .
A 0

i i ,6  grams o f  th e  e s t e r  d i s s o l v e d  i n  

a l c o h o l ,  t r e a t e d  w i t h  an  e q u i v a l e n t  q u a n t i t y  o f  ammonium 

h y d ro x id e  and  an  aqueo u s  s o l u t i o n  o f  7 .8  gram s o f  s i l v e r  

n i t r a t e .  The y e l l o w  s i l v e r  s a l t  o b t a i n e d ,  was d r i e d  i n
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a s  amber d e s i c c a t o r ,  and  t h e n  washed w i t h  e t h e r .  Y i e ld

1 1 . 4  gram s .

( 1 ) .  0 .2 2 3 2  grams gave  0 .0 6 7 8  grams Ag.

( 2 ) .  0 .2 3 5 4  " • 0 .0 7 1 3  B » .

C a l c ,  f o r  G/aHf 0 6! 2Ags Ag, 2 9 .9 0 .  Found ( 1 ) Ag, SO .35%

(2 )  " ,  30.28%

The s a l t  i s  i n s o l u b l e  i n  c h lo r o f o r m ,  b e n z e n e ,  a l c o h o l ,  

c a rb o n  t e t r a c h l o r i d e ,  e t h e r  and  w a t e r .

0  » £  She B - E th y l  D e r i v a t i v e  o f  t h e  p a r a  K i t r o -
 ̂\ o

Q ^ - n - o- ^ a ) b e n z o y l  E s t e r .  1 4 .4  grams o f  t h e  above 

s i l v e r  s a l t  susp en ded  i n  e t h e r  were t r e a t e d  w i t h  6 .2  grams 

e t h y l  i o d i d e .  A f t e r  s t a n d i n g  i n  t h e  d a r k  f o r  s e v e r a l  d a y s ,  

r e a c t i o n  was c o m p le te  and  8 grams o f  a  l i g h t  y e l l o w  o i l  

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

were  u n s u c c e s s f u l .  When s u b j e c t e d  to  a n a l y s i s  t h e  f o l l o w ­

i n g  d a t a  were o b t a i n e d :

0 .2 9 5 6  gram s gave 25 .9  c . c .  a t  24°G and  7 43 .6  mm.

C a lc ,  f o r  C,4H^04 ; U, 9 . 9 3 .  Found I ,  9.66%.

B. D e r i v a t i v e s  ' o f  Garb h -p ro p y lo x y h y d ro x a m ie  A c id .

0  =C,~ Garb n -p ro p y lo x y h y d ro x a m ic  a c i d .  52 gram s
W ~s]-Cr]-(

c h l o r  c a r b o n i c  n - p r o p y l  e s t e r ,  3 4 .8  gram s h ydroxy lam ine  

s u l f a t e ,  and  5 8 .5  grams p o t a s s i u m  c a r b o n a t e  p ro d u c e d  4 3 .1  

grams o f  th e  a c i d ,  by  th e  method d e s c r i b e d  by J o n e s ^ 2^  

f o r  th e  p r e p a r a t i o n  o f  o x y u r e t h a n e .  Dike th e  i s o m e r i c
( 2 1 )i s o p r o p y l  d e r i v a t i v e  w h ich  i s  d e s c r i b e d  by J o n e s  and  Qesper 

i t  i s  a n  o i l .

0=£-Crr:3 W Thfi B enzoy l  E s t e r  o f  Garb n - p r o p y l o x y -  

hydroxamic  a c i d .  10 grams o f  th e  a c i d ,  1 1 .8  gram s r e d i s -
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t i l l e d  b e n z o y l  c h l o r i d e  were  d i s s o l v e d  i n  e t h e r ,  to  w h ich  

5*6 gram s powdered p o t a s s i u m  c a r b o n a t e  was ad d ed  i n  s m a l l  

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

and  e t h e r  were  removed and 1 7 .8  grams o f  a  y e l l o w  o i l  were  

o b t a i n e d .  I t  c o n t a i n e d  some b e n z o y l  c h l o r i d e  a s  e v id e n c e d  

by i t s  o d o r .  A t t e m p t s  to  s o l i d i f y  th e  o i l  were  w i t h o u t  

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

l i g r o i n  and  w a t e r .  The o i l  was n o t  a n a l y z e d  b u t  c o n v e r t e d  

i n t o  th e  s i l v e r  s a l t .

0 =C, -  0 c 3 The S i l v e r  S a l t  o f  t h e  B enzo y l  I s t e r . o f

d —dy Hy 1 7 . 2  g ram s o f  th e  above e s t e r  were
o

d i s s o l v e d  i n  a l c o h o l ,  n e u t r a l i z e d  w i t h  ammonium h y d r o x i d e ,  

and  a  s o l u t i o n  o f  13 grams s i l v e r  n i t r a t e  a d d e d .  A heavy 

y e l l o w  p r e c i p i t a t e  w h ic h  had fo rm ed ,  was washed w i t h  

d i s t i l l e d  w a t e r  a n d  d r i e d  i n  an  amber d e s i c c a t o r .  The 

c h l o r o f o r m  e x t r a c t  on c o o l i n g  i n  an  i c e - s a l t  b a t h  y i e l d e d  

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

19 gram s .  An a n a l y s i s  o f  th e  y e l l o w  s a l t  gave  t h e  f o l l o w -  • 

i n g  d a t a :

0 .3 1 8 1  grams gave 0 .1 0 3 5  grams Ag.

G a le ,  f o r  C„H/?0„HAg: Ag, 3 2 .6 7 .  Found Ag, 3 2 .5 4 $ .

T h is  s a l t  when warmed to  132 -  1 3 3 flC ch an g e s  to  th e  w h i t e  

fo rm .  I t  m e l t s  w i t h  d e c o m p o s i t i o n  a t  174 -  175^0 .  About 

1 gram when h e a t e d  i n  a  b a t h  o f  b o i l i n g  w a t e r ,  u n d e r  

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

t o  th e  w h i t e  form. An a n a l y s i s  o f  th e  w h i t e  m o d i f i c a t i o n
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y i e l d e d  t h e  f o l l o w i n g  r e s u l t s :

0 .2 1 87  grams gave 0 .0 7 1 5  grams Ag.

C a lc ,  f o r  C„H/z0 4M g ;  Ag, 3 2 . 6 7 .  Found Ag, 3 2 .6 9 $ .  

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

i n t o  th e  w h i t e  form hy th e  ahove method were  u n s u c c e s s ­

f u l .  The s i l v e r  s a l t  o f  th e  i s o m e r i o  e s t e r  i s o l a t e d  

and  d e s c r i b e d  by J o n e s  and  O e s p e r ^ 2 2 ^ m e l ts  a t  144 -  145°C, 

and  shows no t r a n s i t i o n  p o i n t  to  a  w h i t e  fo rm .

0  cn23 tirj ( a ) .  E t h y l  d e r i v a t i v e  o f  th e  Benzoyl  E s t e r .

4  grams o f  th e  y e l l o w  s i l v e r  s a l t  

su sp en d e d  i n  e t h e r ,  were  t r e a t e d  w i t h  1 . 9  g ram s e t h y l  

i o d i d e .  The r e a c t i o n  m ix t u r e  was a l l o w e d  to  s t a i d  i n  th e  

d a r k  s e v e r a l  d ay s  u n t i l  r e a c t i o n  was c o m p l e t e .  A f t e r  

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

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

b e en  th e  s i l v e r  h a l i d e ,  f o r  a  p o r t i o n  o f  i t  when t r e a t e d  

w i t h  d i l u t e  n i t r i e  a c i d ,  d i s s o l v e d .  2 . 4  grams o f  a  l i g h t  

y e l l o w  o i l  were  o b t a i n e d ,  w h ich  gave  the  f o l l o w i n g  

a n a l y t i c a l  d a t a :

0 .34 5 1  gram s gave 1 6 . 8  c . c .  a t  26^0 and 745 mm.

C a lc ,  f o r  QI3 Ei7Q4 E: I ,  5 . 5 7 .  Found 1 , 5 .3 3 $ .

The o i l  h a s  a c h a r a c t e r i s t i c  s p i c y  o d o r ,  and  on h y d r o l y s i s  

y i e l d e d  B - e t h y l  h y d ro x y la m in e ,  i n d i c a t i n g  t h a t  t h e  a l i y l  

g rou p  was bound to  n i t r o g e n .
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0 ~ &C3  ^7 1*0 ( b ) .  E t h y l  D e r i v a t i v e  o f  Benzoy l  E s t e r .

tftA/j-- same a s  ( a ) ,  b u t  p r e p a r e d  from th e  

w h i t e  s a l t .  8  grams o f  th e  y e l l o w  s i l v e r  s a l t  were  s u s ­

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

i t  was found  t h a t  t h e  s a l t  had e n t i r e l y  r e v e r t e d  t o  th e  

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

d i s t i l l e d  w a t e r ,  and  d r i e d  i n  v a cu o .  She w h i t e  s a l t  was 

t h e n  su sp en d e d  i n  l i g r o i n  and 3 . 8  grams o f  e t h y l  i o d i d e  

a d d e d .  5 grams o f  a  l i g h t  y e l l o w  o i l  w i t h  a  s p i c y  odor  

were  o b t a i n e d .

0 .3 2 8 8  gram s gave 1 7 . 5  c . c .  a t  26*C and  737.6mm.

C a lc ,  f o r  C/3H ^ I :  H, 5 . 5 7 .  Found H, 5.76%.

T h i s  d e r i v a t i v e  on h e a t i n g  w i t h  h y d r o c h l o r i c  a c i d  i n  a  

s e a l e d  tu b e  gave B - e t h y l  h y droxy lam ine  h y d r o c h l o r i d e  j u s t  

a s  d i d  (a )  on h y d r o l y s i s .  To e l i m i n a t e  any  dou b t  t h a t  th e  

w h i t e  s i l v e r  s a l t  had b een  th e  r e a c t a n t  i n  b o t h  c a s e s ,  

x s i n c e  t h e  p r o d u c t s  i n  ( a )  and  (b )  were  i d e n t i c a l ,  t h e  

same d e r i v a t i v e  was p r e p a r e d  i n  th e  p r e s e n c e  o f  c h lo r o f o r m  

a s  a  s o l v e n t  w h ic h  s t a b i l i z e s  t h e  y e l l o w  s a l t ,  

o =<2- &c3  hi'j (.*- > ( c ) .  E t h y l  D e r i v a t i v e  p r e p a r e d  a s  i n
I Q

( a )  and  (b )  u s i n g  c h lo r o f o r m  a s  s o l v e n t .  

5 . 3  grams o f  t h e  s i l v e r  s a l t  and 2 .5  grams e t h y l  i o d i d e  

d i s s o l v e d  i n  c h lo r o f o r m  y i e l d e d  3 .7  grams o f  a  l i g h t  y e l l o w  

o i l  w i t h  a  s p i c y  o d o r .

0 .2 9 9 2  grams gave  1 4 . 4  c . c .  JSZ a t  27°Q a n d  743 mm.

C a lc ,  f o r  M, 5 . 5 7 .  Found,  B, 5 .
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T h i s  o i l ,  l i k e  th e  p r o d u c t  o b t a i n e d  from ( a )  a n d  (b )  on 

h y d r o l y s i s ,  y i e l d e d  B -© thy l  h y d r o x y la m in e . Hence i t  i s  

c o n c lu d e d  t h a t  th e  two form s o f  th e  s i l v e r  s a l t s  a r e  

a l i k e  s t r u c t u r a l l y .

fi —/v-O Tu— 20 grams c a rb p ro p ox y hy d ro x am ic  were

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

s o l u t i o n  o f  sodium e t h y l a t e  p r e p a r e d  from 3 , 9  gram s m e t a l l i c  

sodium. On s t a n d i n g  f o r  some t im e  a  heavy whit© p r e c i p i t a t e  

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

p e n t o x i d e ,  i t  was a n a l y z e d .  Y i e l d  18 g ram s .

0 .6 2 4 2  grams gave 0 .3 3 1 3  grams la^SQ ^.

C a lc ,  f o r  C^HgOjIfia: Ha, 1 6 . 3 .  Found l a ,  1 7 .2 $ .

(This r e s u l t  i s  n o t  u n s a t i s f a c t o r y , s i n c e  no method o f  

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

due to  th e  p r e s e n c e  o f  a  s m a l l  q u a n t i t y  o f  sodium e t h y l a t e .

0 - C -  0V3 Hj o o  The raeta  H i t r o b e n z o y l  E s t e r .
/ i &p -  8 grams o f  th e  above sodium s a l t  s u s ­

pended i n  e t h e r ,  were  t r e a t e d  w i t h  1 0 .5  grams m eta  n i t r o -  

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

y e l l o w  o i l  was o b t a i n e d  which  s o l i d i f i e d  on s t a n d i n g .

10 grams o f  th e  pu re  m a t e r i a l  m e l t i n g  a t  59»60°C, were 

o b t a i n e d  a f t e r  r e c r y s t a l l i z a t i o n  from e t h e r  and  l i g r o i n .

0 .1 5 2 4  gram s gave  1 4 . 3  c . c .  Ha  a t  27*C and 7 5 0 .5  mm. 

C a lc ,  f o r  C ^ H ^ I ^ ;  H, 1 0 . 4 5 .  Found,  I  1 0 .3 0  %
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0 - C  -P C jH i  0 -3  S i l v e r  S a l t  o f  th e  meta  l i t r o b e n z o y l  E s t e r .
A i 0^  - N - o - e z .  -Q grams o f  th e  above e s t e r  d i s s o l v e d  i n

a l c o h o l ,  when t r e a t e d  w i t h  th e  e q u i v a l e n t  o f  ammonium 

h y d r o x i d e ,  and  a n  a queous  s o l u t i o n  o f  7 grams s i l v e r  n i t r a t e  

p ro d u c e d  a  heavy w h i t e  p r e c i p i t a t e .  A f t e r  d r y i n g  on a  

p o ro u s  p l a t e  i n  v a cu o ,  th e  s a l t  was e x t r a c t e d  w i t h  e t h e r ,  

a g a i n  d r i e d  and  a n a l y z e d .

0 .4 0 8 3  grams gave p .1 1 5 8  grams Ag.

C a lc ,  f o r  C ^ / O ^ A g :  Ag, 2 8 .7 7 .  fo u n d  Ag, 28.36%

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

y e l lo w  s o l u t i o n ,  s l i g h t l y  s o l u b l e  i n  b e n z e n e ,  i n s o l u b l e  i n  

e t h e r .  White  s a l t  g i v e s  no i n d i c a t i o n s  o f  c h a n g in g  t o  th e  

y e l l o w  form on h e a t i n g  o r  i n  th e  a b s e n c e  o f  a  s u i t a b l e  

s o l v e n t .

0 = <2-Cnz3 hlj (m.) ( a ) .  M-F.thyl D e r i v a t i v e  o f  th e  meta

d 0  l i t r o b e n z o y l  E s t e r .  E t h e r  a s  s o l v e n t .

5 . 8  grams o f  t h e  s i l v e r  s a l t  s u s p e n d e d  i n  e t h e r  were t r e a t e d  

w i t h  2 .3  grams o f  e t h y l  i o d i d e .  2 .7  grams o f  a  l i g h t  y e l l o w  

o i l  were o b t a i n e d ,  which  s o l i d i f i e d  on c o o l i n g .  B e c r y s t a l l -  

i z a t i o n  f rom  e t h e r  and  l i g r o i n  y i e l d e d  a  w h i t e  mass o f  

c r y s t a l s  w h ich  m e l t e d  a t  3 7 . 5  -  3 8 .5 ^ 0 .

0 .1 7 4 2  gram s gave 1 5 . 3  c . c .  a t  28*0 and  738 .2  mm.

C a lo .  f o r  c y y ) ^ :  B, 9 . 4 6 .  Found H. 9 .4 2 * .

Q = C. - crc3  87 o - ;  ^ ) .  The E t h y l  D e r i v a t i v e  a s  i n  ( a )

o -d  C h lo ro fo rm  a s  s o l v e n t .  6 . 2  g ram s o f

t h e  s i l v e r  s a l t  su spend ed  i n  c h lo r o f o r m  were  t r e a t e d  w i t h
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2 7 .

2 ,6  grams e t h y l  i o d i d e .  She r e a c t i o n  m i x t u r e  was a l l o w e d  

t o  s t a n d  f o r  s e v e r a l  d a y s .  3 . 8  grams o f  a  d a r k  c o l o r e d  

o i l  which  s o l i d i f i e d  on s t a n d i n g  o v e r  n i g h t ,  were  o b t a i n e d .  

A p o r t i o n  o f  th e  c r y s t a l s  o b t a i n e d  were s p r e a d  o u t  on a  

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

c r y s t a l s  was 37 -  3 8 ° G w h ich  i s  i n  a g re e m e n t  w i th  th e  

m e l t i n g  p o i n t  o f  th e  p r o d u c t  o b t a i n e d  i n  ( a ) .  The m a jo r  

p o r t i o n  o f  th e  p r o d u c t  o b t a i n e d  i n  fb )  was r e c r y s t a l l i z e d  

f rom  e t h e r  and  l i g r o i n ,  and  th e  m e l t i n g  p o i n t  o f  t h e  p u re  

m a t e r i a l  was found  t o  be 37 -  38°C. A m i x t u r e  o f  th e  

c r y s t a l s  b e f o r e  r e c r y s t a l l i z a t i o n  i n  (b)  t o g e t h e r  w i t h  

some o f  the  p r o d u c t  d e s c r i b e d  u n d e r  ( a )  m e l t e d  a t  t h e  same 

t e m p e r a t u r e .  H y d r o l y s i s  o f  th e  p r o d u c t  o b t a i n e d  i n  (b )  

gave  B - e t h y l  h y d r o x y la m in e . T h is  p ro v ed  t h a t  th e  a l k y l  

g ro up  i s  bound to  th e  n i t r o g e n  a tom . S ince  i t  h a s  been  

shown t h a t  t h e  p r o d u c t s  i n  ( a )  and  (b )  a r e  i d e n t i c a l ,  

i t  f o l l o w s  t h a t  t h e  s t r u c t u r e  o f  t h e  s i l v e r  s a l t ,  b o t h  the  

y e l l o w  and the  w h i t e  form i s  t h e  same, p r o v i d e d  t h a t  

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

i n  ( a )  and ( b ) .  The c o n c l u s i o n  i s  s u p p o r t e d  by  t h e  d a t a  

o b t a i n e d  f o r  the  s t r u c t u r e  o f  t h e  s i l v e r  s a l t  o f  th e  

b e n z o y l  e s t e r  o f  n - c a r b p r o p y lo x y h y d r o x a m ic  a c i d ,  w h ich  has  

a l r e a d y  b een  d i s c u s s e d  i n  t h i s  p a p e r .

o s <2-<5r3 # 7 ) The p a r a  l i t r o b e n z o y l  I s t e r .

. g ram s o f  c a rb p ro p y lo x y h y d ro x a m ic  a c i d
7m

and  1 5 .6  grams p a r a  n i t r o b e n z o y l  c h l o r i d e  were d i s s o l v e d
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2 8 .

I n  e t h e r  and  5 .8  grams powdered p o t a s s i u m  c a r b o n a t e  was 

added  to  th e  m ix t u r e  i n  s m a l l  p o r t i o n s .  A f t e r  s t a n d i n g  

o v e r  n i g h t ,  t h e  r e a c t i o n  m i x t u r e  was worked up and  a  

l i g h t  y e l l o w  o i l  re m a in e d ,  w h ic h  s o l i d i f i e d  on s t a n d i n g .

E e c r y s t a l l i z a t i o n  f rom  e t h e r  and l i g r o i n  y i e l d e d  10 grams 

o f  th e  e s t e r ,  which  m e l t e d  a t  75 A* 76* C.

0 .2 0 5 5  gram s gave 1 9 .6  c . c .  a t  27°C and 745.5mm.

C a lc ,  f o r  I ,  1 0 . 4 5 .  Found I ,  1 0 .4 0  $ .

... o = d  -  &c3  H7 fi’he S i l v e r  S a l t  o f  th e  p a r a  l i t r o b e n z o y l

E s t e r .  7 .6  grams o f  t h e  above e s t e r  

d i s s o l v e d  i n  a l c o h o l  and  n e u t r a l i z e d  w i t h  ammonium h y d r o x i d e ,  

gave on a d d i t i o n  o f  an  a q u eo u s  s o l u t i o n  o f  4 . 8  grams s i l v e r  

n i t r a t e ,  a  heavy y e l l o w  p r e c i p i t a t e .  The d r y  s a l t  was 

washed w i t h  e t h e r ,  a g a i n  d r i e d  and  a n a l y z e d .  Y i e l d  10 g ram s .

G, .3418  grams gave 0 .0 9 7 5  gram s Ag.

C a lc ,  f o r  C ^ O ^ A g s A g ,  £ 8 .7 8 .  Found Ag, £ 8 .5 7 $ .

The s a l t  gave i n d i c a t i o n s  o f  d e c o m p o s i t i o n  a t  204^0, and 

m e l t e d  a t  235tfC. l o  e v id e n c e  o f  change  t o  t h e  w h i t e  m o d i f i ­

c a t i o n  was n o t e d  wiien h e a t e d .

0 s  C. -  }-l7 (**,_> I - l t b y l  D e r i v a t i v e  o f  th e  p a r a  B i t r o -
j /  *.0

d ^ j - N - o / d o  b e n z o y l  I s t e r .  7 . 2  grams o f  t h e  s i l v e r

s a l t  su spend ed  i n  l i g r o i n  were t r e a t e d  w i t h  3 grams o f

e t h y l  i o d i d e .  A f t e r  s t a n d i n g  f o r  two w eeks ,  4 . 5  grams o f  

a  l i g h t  y e l l o w  o i l  was o b t a i n e d .  T h is  s o l i d i f i e d  on 

s t a n d i n g  s e v e r a l  h o u r s  i n  an  e x h a u s t e d  d e s i c c a t o r .  Be- 

c r y s t a l l i z a t i o n  f rom  e t h e r  a nd  l i g r o i n ,  y i e l d e d  a  mass o f
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c r y s t a l s  which, m e l t e d  a t  43 -  44*0.

0.2099 grams gaye 1 8 .4  o . e .  at 23*0 and 747 mm.

C a lc ,  f o r  Ca H,406BA: I .  9 , 4 6 .  fo u n d  I ,  9 . 7 6 ^ .

The compound i s  s o l u b l e  i n  e t h e r ,  c h lo r o f o r m ,  and b e n z e n e ,  

i n s o l u b l e  i n  l i g r o i n .  H y d r o l y s i s  o f  t h i s  compound by 

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

B - e t h y l  h y d r o s y l a m i n e . T h e r e f o r e  t h e  a l k y l  g rou p  was 

bound to  n i t r o g e n .

C. D e r i v a t i v e s  o f  Carb n -b u ty lo x y h y d r o x a m ic  A c id .

0  = £  -  [ cu-) C a rb b u ty lo x y b y d ro x am ic  a c i d .  40 grams
(4 —\l — /yU

c h l o r  c a r b o n i c  n o rm a l  b u t y l  e s t e r ,  24 gram s

h yd roay la m in e  s u l f a t e  a n d  4 0 .5  g ram s p o t a s s i u m  c a r b o n a t e

were  a l l o w e d  to  r e a c t  i n  t h e  u s u a l  m anner ,  and  3 1 ; 4  gram s

o f  a  t h i c k  y e l l o w  o i l  was o b t a i n e d .  T h i s  d e r i v a t i v e  gave

t h e  c h a r a c t e r i s t i c  t e s t  o f  a  hydroxam ie  a c i d  w i t h  f e r r i c

c h l o r i d e ,  and  has  a n  o d o r  c h a r a c t e r i s t i c  o f  a lmond o i l .

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

0 Crtif blf (a*-) Benz0y l  E s t e r .  15 grams o f  t h e  a c i d ,
(4 -o-p-aif. <2- ( j j -  

1 5 .9  g ram s o r  b e n z o y l  c h l o r i d e  d i s s o l v e d  i n  e t h e r ,  were

t r e a t e d  w i t h  7 .8  gram s p o t a s s i u m  c a r b o n a t e .  £ 4 .4  grams o f

a  c o l o r l e s s  o i l  w i t h  a  s t r o n g  o d o r  o f  b e n z o y l  c h l o r i d e

re m a in e d .  T h is  was n o t  a n a l y z e d ,  b u t  c o n v e r t e d  i n t o  th e

s i l v e r  s a l t .

0 -  (j -  Or: 4 o-; (jhe S i l v e r  S a l t  o f  th e  B e n z o y l  E s t e r .
~ -  0  -  a 1 //1 2 4 .4  grams o f  t h e  above e s t e r  d i s s o l v e d

i n  a l c o h o l ,  n e u t r a l i z e d  w i t h  ammonium h y d r o x i d e ,  on a d d i t i o n

o f  a  s o l u t i o n  o f  1 7 .5  grams s i l v e r  n i t r a t e  y i e l d e d  a  heavy
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3 0 .

y e l l o w  p r e c i p i t a t e ,  The d r y  s a l t  was r e c r y s t a l l i z e d  from

l e e - o o l d  c h lo r o f o r m  and  e t h e r .  Yellow n e e d l e s  s e p a r a t e d .

i n  a n a l y s i s  o f  th e  s a l t  gave  t h e  f o l l o w i n g  d a t a :

0 .4 1 5 5  grams gave  0 .1 3 0 4  grams Ag.

C a l c ,  f o r  0/4H/f0 ^ M g :  Ag, 3 1 . 3 7 .  fo u n d  Ag, 3 1 .3 8 $ .

The s a l t  m e l t s  w i t h  d e c o m p o s i t i o n  a t  154 - 1 5 5 ° C .  U n l ik e

th e  i s o m e r i c  s i l v e r  s a l t  o f  t h e  b e n z o y l  e s t e r  o f  e a r b  i s o -

b u ty lh y d r o x a m ic  a c i d  which  h a s  b e e n  d e s c r i b e d  by J o n e s  and 
(23)

O esper  a s  e x i s t i n g  i n  two m o d i f i c a t i o n s ,  t h i s  s a l t  

u n d e rg o e s  no change to  th e  w h i t e  m o d i f i c a t i o n .  I t  i s  i n ­

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

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

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

f - I t h y l  D e r i v a t i v e  o f  th e  Benzoyl  E s t e r .
,o

g grams o f  t h e  s i l v e r  s a l t  su s p en d e d  i n  

l i g r o i n ,  when t r e a t e d  w i t h  2 .3  grams e t h y l  i o d i d e ,  gave 

2 grams o f  a  l i g h t  y e l l o w  o i l  w i t h  a  s p i c y  o d o r .

0 .3 3 7 5  grams gave 1 7 .0  c . c .  a t  ZbaC and  747 mm.

C a lc ,  f o r  Ql4EltjQ4 n :  I ,  5 . 2 8 .  fo u n d  fi, 5 .5 5 $ .

T h i s  compound when h y d r o l y z e d  gave B - e t h y l  h y d r o x y la m in e , 

w hich  p r o v e s  t h a t  th e  a l k y l  g roup  i s  bound to  n i t r o g e n ,  

o =<2 -  ocy 2he I - B e n z y l  D e r i v a t i v e  o f  t h e  Benzoy l  E s t e r .
v 0N - o - d  L - fjj- 4 . 7  g ram s o f  th e  s i l v e r  s a l t  and  1 . 7  

grams b e n z y l  c h l o r i d e  were d i s s o l v e d  i n  c h l o r o f o r m ,  and  

r e f l u x e d  f o r  f o r t y  h o u r s .  4 g ram s o f  a  l i g h t  y e l l o w  o i l  

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

t h i s  compound were  n o t  s u c c e s s f u l .  On a n a l y s i s  th e  f o l l o w ­

in g  d a t a  was o b t a i n e d :
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g  j  0 .3 4 6 6  grams gave 1 3 .2  c . c .  a t  2 5 .5  C and  755 mm. 

C a lc ,  f o r  s I ,  4 . 2 8 .  fo u n d  I ,  4 . 2 3 $ .

O *  £ -O V 4  H? U*-) Sodium S a l t  o f  th e  A c id .

W-— ti-CTKtL, 16 grams o f  th e  a c i d  d i s s o l v e d  i n  a b s o l u t e  

a l c o h o l  when t r e a t e d  w i t h  a s o l u t i o n  o f  sodium e t h y l a t e ,  

made by d i s s o l v i n g  2 .7  grams m e t a l l i c  sodium i n  e x c e s s  

a l c o h o l ,  p ro du ced  a  heavy  w h i t e  c r y s t a l l i n e  p r e c i p i t a t e  

a f t e r  s t a n d i n g  s e v e r a l  h o u r s  i n  an  i c e - s a l t  b a t h .  A f t e r  

d r y i n g  ove r  p ho sp h o ru s  p e n t o x i d e ,  13 grams o f  t h e  s a l t  

r e m a in e d .

0 .7 4 0 5  grams gave  0 .3 4 6 3  grams Ha^SO^.

C a lc ,  f o r  C5 H;503Sa :  Ha, 1 4 . 8 3 .  Found l a ,  1 5 .1 4 $ .

The compound i s  s l i g h t l y  s o l u b l e  i n  a l c o h o l ,  i n s o l u b l e  i n  

e t h e r .

D * d  -  CrcM t i e m©"*18 B i t r o b e n z o y l  E s t e r .
\ 6

14 - s) - 0  -  (L'c-1^144 pJ$ 5 .7  grams o f  th e  above sodium s a l t  

su sp en d e d  i n  a b s o l u t e  e t h e r  and  6 .8  grams o f  m eta  n i t r o -  

b e n z o y l  c h l o r i d e  ad d ed .  The r e a c t i o n  was a l l o w e d  to  s t a n d  

f o r  about^ two d a y s  and t h e n  r e f l u x e d  f o r  2 o r  3 h o u r s .

The o i l  p ro d u ce d  by th e  r e a c t i o n  s o l i d i f i e d  on s t a n d i n g .  

E e c r y s t a l l i z a t i o n  from e t h e r  and  l i g r o i n  y i e l d e d  7 grams 

o f  t h e  e s t e r .  I t  i s  s o l u b l e  i n  e t h e r  and  a l c o h o l ,  i n ­

s o l u b l e  i n  l i g r o i n ,  c h lo r o f o r m  and  w a t e r .  M e l t i n g  p o i n t  

44PC.

0 .1 8 5 7  gram s gave' 17 c . e .  !*, a t  26°C and 7 4 1 .2  mm. 

C a lc ,  f o r  C(2H/V0 ^ I x : I ,  9 . 9 3 .  fo u n d  I ,  9 .9 7 $ .
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3 2 .

The S i l v e r  S a l t  o f  t h e  m eta  l i t r o b e n z o y l
A 4.0

Aif - N - O -  Q’—QyAif/$- H a t e r .  6 g ram s o f  th e  above e s t e r
. x  '■

d i s s o l v e d  i n  a l c o h o l ,  n e u t r a l i z e d  w i t h  ammonium h y d r o x i d e ,

and 3 . 6  grams o f  s i l v e r  n i t r a t e  p ro d u ce d  a  heavy w h i t e

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

with e t h e r  and  d r i e d  a g a i n .  Y i e l d  6 g ram s .  When s u b j e c t e d

t o  a n a l y s i s  th e  f o l l o w i n g  d a t a  were  o b t a i n e d :

0 .3 6 0 3  gram s s a l t  gave 0 .0 9 8 0  grams Ag.

C a lc ,  f o r  Ca H<30 * I 4Ag: A g , 2 7 . 7 3 .  fo u n d  Ag, 2 7 .2 $ .

T h i s  s a l t  i s  s o l u b l e  i n  c h lo r o f o r m ,  g i v i n g  a  y e l l o w  s o l u t i o n ,

w h ich  on th e  a d d i t i o n  o f  l i g r o i n  p r i c i p i t a t e s  t h e  w h i t e

s a l t .  I t  i s  s l i g h t l y  s o l u b l e  i n  b e n z e n e ,  g i v i n g  a  y e l l o w

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

S p o n taneou s  e v a p o r a t i o n  o f  a  c h lo r o f o r m  s o l u t i o n  o f  t h i s

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

I - E t h y l  D e r i v a t i v e  o f  th e  m e ta  l i t r o b e n z o y l
I o

CxWy-" V -o -  ftj(5E s ‘t e r * 5 grams o f  th e  w h i t e  s i l v e r  s a l t
^ I*

su sp en d e d  i n  e t h e r ,  were  t r e a t e d  w i t h  2 g ram s e t h y l  i o d i d e ,  

and  a l l o w e d  to  s t a n d  10 d a y s .  The r e s i d u a l  o i l  s o l i d i f i e d  

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

from e t h e r  and l i g r o i n  y i e l d e d  2 .5  grams o f  a  w h i t e  powder
a

which, m e l t e d  a t  5 6 .5  - 5 7 .5  C. An a n a l y s i s  o f  t h e  p r o d u c t  

gave  t h e  f o l l o w i n g  r e s u l t >

0 .1 5 9 4  grams gave 1 3 .4  c . c .  a t  26a C and  747 mm. 

C a lc ,  f o r  C ^ H ^ O ^ :  B, 9 . 0 2 .  fo u n d  I ,  9 .2 2 $ .

T h is  compound when h y d r o ly z e d  gave B - e th y l h y d r o x y la m in e .
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33 .

0 f  he p a r a  f i i t r o b e n z o y l  E s t e r .
’ ,  0

<4; -  M~q -CL __ /\)p^ 4  ̂g grams o f  th e  sodium s a l t  o f  c a r b

f i -b u ty lo x y h y d ro x am ic  a c i d  were  su sp en d ed  i n  e t h e r ,  t r e a t e d  

w i t h  5 . 4  grams o f  p a r a  n i t r o b e n z o y l  c h l o r i d e  a n d  t h e  m ix t u r e  

a l l o w e d  t o  s t a n d  s e v e r a l  d a y s .  A f t e r  r e c r y s t a l l i z a t i o n  

f rom  e t h e r  and  l i g r o i n  6 . 3  grams o f  t h e  e s t e r  were  o b t a i n e d .  

The compound m e l t s  a t  74 -  75PC.

0 .1 8 1 7  grams gave 1 6 .5  c . c .  a t  25.5°C and 748 mm.

C a lc ,  f o r  C ^ O ^ :  I ,  9 . 9 3 .  Found : l ,  10$.

0  s  (L-OZ4  u*~) S i l v e r  S a l t  o£  t l ie Pa r a  H i t r o b e n z o y l

' j(f E s t e r .  An a l c o h o l i c  s o l u t i o n  o f  5 . 6  grams

o f  t h e  above e s t e r  was n e u t r a l i z e d  w i t h  ammonium h y d ro x id e  

and  t r e a t e d  w i t h  an  a q u eo u s  s o l u t i o n  o f  3 . 3  grams s i l v e r  

n i t r a t e .  D ur ing  t h e  a d d i t i o n  o f  t h e  f i r s t  p o r t i o n  o f  t h e  

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

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

p r e c i p i t a t e  to  change to  t h e  w h i t e  form. The w h i t e  s i l v e r  

s a l t  was d r i e d  on a  p o r o u s  p l a t e  o v e r  n i g h t ,  and  t h e n  

e x t r a c t e d  w i t h  e t h e r  to  remove any  u n r e a c t e d  e s t e r  which  

m ig h t  have been  p r e s e n t .  The y i e l d  was 7 g ram s .

0 .4 3 2 5  gram s gave 0 .1 1 9 2  grams Ag.

C a lc ,  f o r  C ^ O ^ A g : Ag, 2 7 .7 3 .  Found Ag, 2 7 .5 6 $ .

T h i s  s a l t  i s  i n s o l u b l e  i n  e t h e r ,  a nd  a l o o h o l ,  and s l i g h t l y  

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

s o l u t i o n ,  i t  i s  t h e  o n ly  s i l v e r  s a l t  o f  s e v e r a l  o f  th e  

p a r a  n i t r o b e n z o y l  e s t e r s  t h a t  w e re  s t u d i e d ,  w h ich  i s  p r e ­

c i p i t a t e d  i n  the  w h i t e  form d i r e c t l y  from a  s o l u t i o n  o f  

i t s  e s t e r .
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0 *<1- <rcH lu- )  K - E th y l  D e r i v a t i v e  o f  th e  p a r a  B i t r o -

3.Wjr~  M - C - a  '— (E.b U4 a ) ^  b e n z o y l  E s t e r .  ®o 6 .3  grams o f  th e

s i l v e r  s a l t  su sp end ed  i n  e t h e r ,  2 . 5  g ram s e t h y l  i o d i d e  

was a d d e d .  A f t e r  s t a n d i n g  f o r  two w e e k s ,  t h e  s i l v e r  i o d i d e  

was removed a nd  t h e  e t h e r  d i s t i l l e d  o f f .  4  g ram s o f  a  

l i g h t  y e l l o w  o i l  w i t h  a  v e r y  p u n g e n t  odor  r e m a in e d .  A l l  

a t t e m p t s  to  s o l i d i f y  t h i s  o i l  were  w i t h o u t  s u c c e s s .  On 

a n a l y s i s  th e  f o l l o w i n g  r e s u l t s  were  o b t a i n e d .

0 .3 4 9 4  grams gave 2 9 .4  e . e .  i l^a t  2&°Q a nd  7 4 0 .4  mm. 

G a le ,  f o r  C/4% 0^ :  B, 9 . 0 3 .  Found 1 ,  9 . 1 9 $ .

D. D e r i v a t i v e s  o f  C a rb iso am y lh y d ro x a m ie  A c id .

0  ■ t1** > C a rb isoam y lh yd ro x am ie  A c id .  50 grams o f
14■ - V  -  Cr~f-1

i so a m y l  c h l o r  c a r b o n a t e  were  added  i n  s m a l l  p o r t i o n s  to  a  

m i x t u r e  o f  2 7 .3  grams h yd rox y lam in e  s u l f a t e  and  4 5 .8  grams 

powdered p o t a s s i u m  c a r b o n a t e ,  su sp en d e d  i n  m o i s t  e t h e r .

A f t e r  r e a c t i o n  i s  com ple te  th e  p r o d u c t  was i s o l a t e d  by th e

u s u a l  p r o c e d u r e .  42 grams ( t h e o r y  48 gram s)  o f  a  l i g h t

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

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

0 ~ crc, /4 Ua B enzoy l  E s t e r  o f  C a rb iso am ylh y d rox am ie  A c id .  
~ I S  lt* 12 grams o f  th e  a c i d  and  5 . 6  g ram s o f  

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

1 1 . 5  grams b e n z o y l  c h l o r i d e  add ed  i n  s m a l l  p o r t i o n s ,  The 

e s t e r  was e x t r a c t e d  w i t h  e t h e r  and  18 gram s o f  a  c o l o r l e s s  

o i l ,  w i t h  a  s l i g h t  odo r  o f  b e n z o y l  c h l o r i d e  were  o b t a i n e d  

on e v a p o r a t i o n  o f  th e  e t h e r .  T h is  was n o t  a n a l y z e d ,  b u t
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c o n v e r t e d  i n t o  t h e  s i l v e r  s a l t .

0 # £ — bC f Hu 0>o*) S i l v e r  S a l t  o f  t h e  B enzoy l  E s t e r .  18 grams

n e u t r a l i z e d  w i t h  ammonium h y d r o x i d e ,  were t r e a t e d  w i t h  1 2 .3  

grams s i l v e r  n i t r a t e ,  (The heavy  w h i t e  p r e c i p i t a t e  o f  s i l v e r  

s a l t  was d r i e d  on a  p o r o u s  p l a t e ,  and  r e o r y s t a l l i z e d  f rom 

c h lo r o f o r m  and a l c o h o l .  The r e c r y s t a l l i z e d  p r o d u c t  was th e  

y e l l o w  fo rm .  An a n a l y s i s  gave t h e  f o l l o w i n g  d a t a :

C a lc ,  f o r  C,3H/t0 ^ f i i g : Ag, 3 0 .1 3 .  Found Ag, 3 0 . 0 0 $

While  g i v i n g  no i n d i c a t i o n s  o f  t r a n s f o r m a t i o n  t o  a  w h i t e  

fo rm ,  t h i s  s a l t  when h e a t e d  s l o w l y  showed a  change  o f  t h e  

o r a n g e - y e l l o w  c r y s t a l s  t o  a  l i g h t  y e l l o w ,  a b o u t  88 0 and 

a t  h i g h e r  t e m p e r a t u r e s ,  no f u r t h e r  change was n o t e d  u n t i l  

m e l t i n g  o c c u r r e d  a t  141 -  142*0.  She s a l t  i s  r e d u c e d  when 

su sp en d e d  i n  a b s o l u t e  a l c o h o l .  The above d a t a  d i d  n o t  

c o r r e s p o n d  w i th  t h a t  r e c o r d e d  by J o n e s  and  O e s p e r ^ 2 4 ^ f o r  

t h e  s i l v e r  s a l t  o f  th e  b e n z o y l  e s t e r  o f  c a r b i s o a m y l h y d r o x -  

amic a c i d ,  and  t h e r e f o r e  i t  was t h o u g h t  a d v i s a b l e  to  

p r e p a r e  th e  d i b e n z o y l  d e r i v a t i v e  i n  o r d e r  to  f u r t h e r  eompare 

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

0  ■e£.~Crcs d D ib e n z o y l  D e r i v a t i v e  o f  C a r b i s o a m y l -

O.tM.rG hydroxam ie  A c id .  2 .5  g ram s o f  th e  s i l v e r° $ /[ Uc* ■ ■ a
s a l t  d e s c r i b e d  a b o v e ,  on t r e a t m e n t  w i t h  1 gram b e n z o y l  

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

in g  t h e  d a r k  f o r  s e v e r a l  d a y s  a  y e l l o w  o i l . .  T h i s  s o l i d i f i e d  

a f t e r  s h o r t  t ime and  when r e o r y s t a l l i z e d  f rom  warm l i g r o i n

0 o f  the  e s t e r  d i s s o l v e d  i n  a l c o h o l

0 .3 3 4 0  grams gave  0 .1 0 0 3  grams Ag
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y i e l d e d  c r y s t a l s  m e l t i n g  a t  65* C a s  compared w i t h  69 -  70 °C 

g i v e n  by  J o n e s  and  O esper  (2 & ) fo r  p re s u m a b ly  th e  same 

m a t e r i a l .  An a n a l y s i s  o f  t h i s  d e r i v a t i v e  gave th e  f o l l o w ­

i n g  d a t a :
M. o

0 .2 1 3 4  grams gave 7 .9  c . e . Aa t  26 C and 7 46 .7  mm.

C a lc ,  f o r  13, 3 . 9 4 .  fo u n d  I ,  4 . 0 6 $ .

She s o l i d  has  a  c h a r a c t e r i s t i c  s w e e t i s h  o d o r .  D i s c r e p a n c y  

i n  t h e s e  m e l t i n g  p o i n t s  i n d i c a t e d  t h a t  t h e  compounds were 

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

p o i n t  o f  th e  a l k y l  c h l o r  c a r b o n a t e  u s e d  i n  t h e s e  e x p e r i ­

m en ts  was found  to  b e  151 -  154*0,  a  v a l u e  i n  a g re e m e n t
/ OA )

w i t h  t h a t  g i v e n  i n  B e i l s t e i n '  f o r  t h e  i s o a m y l  d e r i v a ­

t i v e ,  and  t h e r e f o r e  th e  d a t a  g i v e n  i n  t h i s  p a p e r  i s  th e  

c o r r e c t  d a t a  f o r  t h e  d e r i v a t i v e s  o f  c a rb i s o a m y lh y d ro x a m ie  

a c i d ,  t h a t  g i v e n  by  Jo n e s  and  0 e s p e r ( 2 7 ) i e  f 0 r  i s o m e r i c

d e r i v a t i v e s .  Hone o f  th e  m a t e r i a l  u s e d  by  them i s  a v a i l ­

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

a w a i t  f u r t h e r  i n v e s t i g a t i o n .
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Summary an d . C o n c lu s io n ,

$he p r e s e n t  i n v e s t i g a t i o n  was u n d e r t a k e n  w i t h

t h e  hope o f  d e t e r m i n i n g  w h e t h e r  t h e  e x i s t e n c e  o f  th e  ehrom-

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

c a s e  o f  i s o m e r i c  o r  p o ly m e r ic  t a u to m e r i s m .  fh e  r e s u l t s  o f
/ 28)

J o n e s  and  O e s p e r 1 seemed t o  s u g g e s t  t h a t  t h e  c o l o r e d  

fo rm s o f  t h e  s i l v e r  s a l t s  were  i s o m e r s ,  and  t h a t  t h e  w h i t e  

form m ig h t  hy  t r e a t m e n t  w i t h  a l k y l  h a l i d e ,  l e a d  to  th e  

f o r m a t i o n  o f  th e  a e y l a t e d  mixed oximido e s t e r s .  I n  t h i s  

work s e v e r a l  new hydroxamie  a c i d s  a s  w e l l  a s  t h e i r  b e n z o y l  

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

t h e i r  s i l v e r  s a l t s ,  and  a l k y l  d e r i v a t i v e s ,  have b e e n  p r e ­

p a r e d  and s t u d i e d ,  fh e  h y d r o l y s i s  o f  th e  e t h y l  d e r i v a t i v e s  

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

p r e p a r a t i o n ,  i n v a r i a b l y  y i e l d e d  B - e t h y l  h yd rox y lam in e  

h y d r o c h l o r i d e .  S h i s  i n d i c a t e s  t h a t  t h e  a l k y l  group  was 

bound to  th e  n i t r o g e n  i n  a l l  c a s e s .  Assuming t h a t  d i r e c t  

r e p l a c e m e n t  o f  th e  m e t a l  a tom o c c u r s , ,  and  t h e r e  i s  no 

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

d e r i v a t i v e s ,  i t  f o l l o w s  t h a t  t h e r e  i s  no d i f f e r e n c e  i n  the  

s t r u c t u r e  o f  t h e  two fo rm s o f  th e  s i l v e r  s a l t s ,  when such  

e x i s t s .  T h is  l e a d s  t o  t h e  c o n c l u s i o n  t h a t  t h e s e  c o l o r e d

m o d i f i c a t i o n s  a r e  p o lym ers  and  n o t  i s o m e r s .  I t  was
{29}i n t e n d e d  to  r e p e a t  t h e  work o f  J o n e s  and  O esper  on th e  

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

th e  b e n z o y l  d e r i v a t i v e  o f  c a rb i so a m y lh y d ro x a m ie  a c i d .
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Which t h e y  d e s c r i b e d  w i t h  t h e  hope o f  c o n f i r m i n g  a s s o c i ­

a t i o n  o f  s im p le  m o le c u l e s  i n  t h e  c a s e  o f  one c o l o r e i  form 

o f  t h i s  d e r i v a t i v e ,  and n o t  th e  o t h e r ,  o r  p e r h a p s  a s s o c i ­

a t i o n  complexes  i n  b o t h  fo r m s ,  b u t  o f  d i f f e r e n t  d e g r e e s .  

U n f o r t u n a t e l y ,  t h i s  phase  o f  t h e  work c o u ld  n o t  be r e a l i z e d  

a s  i t  was found  t h a t  i t  was n o t  th e  s i l v e r  s a l t  o f  th e  

b e n z o y l a t e d  i so a m y l  hydroxamic  a c i d ,  b u t  o f  some o t h e r  

i s o m e r i c  s a l t .  I h e  s i l v e r  s a l t s  which  have J u s t  been  

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

b e c a u s e  o f  t h e i r  low s o l u b i l i t y .  4  s t u d y  o f  t h e  s i l v e r  

s a l t s  o f  a e y l a t e d  c a r b a lk y lo x y h y d r o x a m ic  a c i d  c o n t a i n i n g  

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

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

O th e r  s a l t s  such a s  t h e  b a r iu m ,  l e a d ,  cadmium, and z in c  

d e r i v a t i v e s  and t h e i r  a l k y l  d e r i v a t i v e s  w i l l  be p r e p a r e d  

an d  s t u d i e d ,  i n  an e f f o r t  to  d e te r m in e  w h e t h e r  th e  m e t a l  

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

s a l t s .  Should  t h e  o t h e r  m e t a l s  be bound t o  oxygen ,  th e n  

t h e r e  e x i s t s  th e  p o s s i b i l i t y  o f  p r e p a r i n g  mixed oximid© 

e s t e r s .
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