
University of New Hampshire
University of New Hampshire Scholars' Repository

Doctoral Dissertations Student Scholarship

Spring 1965

MECHANISTIC ASPECTS OF THE
REACTION OF OXIME TOSYLATES WITH
GRIGNARD REAGENTS
STANFORD SALAVATORE PELOSI JR.

Follow this and additional works at: https://scholars.unh.edu/dissertation

This Dissertation is brought to you for free and open access by the Student Scholarship at University of New Hampshire Scholars' Repository. It has
been accepted for inclusion in Doctoral Dissertations by an authorized administrator of University of New Hampshire Scholars' Repository. For more
information, please contact nicole.hentz@unh.edu.

Recommended Citation
PELOSI, STANFORD SALAVATORE JR., "MECHANISTIC ASPECTS OF THE REACTION OF OXIME TOSYLATES WITH
GRIGNARD REAGENTS" (1965). Doctoral Dissertations. 811.
https://scholars.unh.edu/dissertation/811

https://scholars.unh.edu?utm_source=scholars.unh.edu%2Fdissertation%2F811&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/dissertation?utm_source=scholars.unh.edu%2Fdissertation%2F811&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/student?utm_source=scholars.unh.edu%2Fdissertation%2F811&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/dissertation?utm_source=scholars.unh.edu%2Fdissertation%2F811&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/dissertation/811?utm_source=scholars.unh.edu%2Fdissertation%2F811&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:nicole.hentz@unh.edu


This dissertation has been 65-9084
m icrofilm ed exactly as received

PELOSI, Jr ., Stanford Salvatore, 1938- 
MECHANISTIC ASPECTS OF THE REACTION 
OF OXIME TOSYLATES WITH GRIGNARD 
REAGENTS.

i

U niversity of New Hampshire, Ph.D., 1965 ;
C hem istry, organic i

I
i

University Microfilms, Inc., Ann Arbor, Michigan i

R eproduced with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.



MECHANISTIC ASPECTS OF THE REACTION OF OXIME 

TOSYLATES WITH GRIGNARD REAGENTS

BY

STANFORD SALVATORE PELOSI, JR. 
B. S . ,  B o s to n  C o l l e g e ,  1960

A THESIS

S u b m i t t e d  t o  t h e  U n i v e r s i t y  o f  New H a m p sh i re ,  

I n  P a r t i a l  F u l f i l l m e n t  o f  

The R e q u i r e m e n t s  f o r  t h e  D egree  o f  

D o c to r  o f  P h i lo s o p h y

G r a d u a te  Schoo l  

D ep a r tm e n t  o f  C h e m is t ry  

March ,  1965

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



T his t h e s i s  has been  exam ined .and approved.
I

| :.c < I
' l Y .

7

1 / 1 /

Ctrvi
Dat

H S

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



ACKNOWLEDGEMENT

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

t o  t h e  members o f  t h e  D ep a r tm en t  o f  C h e m is t ry  o f  t h e  U n i v e r 

s i t y  o f  New H am pshire  f o r  t h e i r  c o o p e r a t i o n ,  a s s i s t a n c e ,  and 

i n s t r u c t i o n .  I n  p a r t i c u l a r ,  t h e  a u t h o r  w i s h e s  t o  e x p r e s s  

h i s  g r a t i t u d e  t o  Dr.  R o b e r t  E. Lyle- f o r  h i s  i n s p i r a t i o n a l  d i 

r e c t i o n  and g u i d a n c e  d u r i n g  t h e  d ev e lo p m en t  o f  t h i s  t h e s i s .

He i s  i n d e b t e d  t o  E v e ly n  J .  Tym insk i  f o r  many h o u r s  o f  f r u i t 

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

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

New H am psh ire  f o r  g r a n t i n g  a t e a c h i n g  a s s i s t a n t s h i p  f o r  t h e  

p e r i o d  1960-1961 and r e s e a r c h  a s s i s t a n t s h i p s  f o r  t h e  p e r i o d

1961-1964 .

R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.



T A B LE OF CONTENTS

Page

LIST OF TABLES....................................................................... .. v i

LIST OF ILLUSTRATIONS ................. .............. ................... v i i

I .  INTRODUCTION...................................................................................  1

I I .  DISCUSSION AND RESULTS .................................................  5

1.  R e a c t io n s  o f  Oximes w i t h  Phenylm agnes ium  
B ro m id e ...................................................................................... 5

2.  R e a c t i o n s  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime,
M ethy l  E t h e r  w i t h  O r g a n o m e t a l l i c  R e a g e n t s . .  6

3 .  R e a c t i o n  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime 
T o s y l a t e  w i t h  Phenylmagnesium B ro m id e ............. 8

4 .  R e a c t i o n  o f  M ethy l  E t h y l  Ketoxime T o s y l a t e
w i t h  Phenylm agnes ium  B ro m id e ................................... 15

5.  R e a c t io n s  o f  Benzophenone Oxime T o s y l a t e
w i t h  G r i g n a r d  R e a g e n t s .................................................  16

6.  E f f e c t  o f  Magnesium Bromide on T o s y l a t e s . . .  17

7. R e a c t i o n s  o f  T o s y l a t e s  w i t h  Magnesium
Bromide and Phenylmagnesium B ro m id e .................  21

8.  R e a c t i o n  o f  Benzophenone Oxime T o s y l a t e
w i t h  p - T o l y l l i t h i u m ......................................................... 21

9.  R e a c t i o n s  o f  T o s y l a t e s  w i t h  D io r g a n o -  
magnesium R e a g e n t s ...........................................................  22

10.  R e a c t i o n s  o f  ( + ) - l - M e t h y l - 2 , 6 - d i p h e n y l - 4 -  
p i p e r i d o n e  Oxime T o s y l a t e  w i t h  O rg an o 
m e t a l l i c  R e a g e n t s .............................................................. 30

I I I .  EXPERIMENTAL ............................................................................  36

1.  G e n e r a l  ..............................................................................  36

2.  P r e p a r a t i o n  and R e a c t i o n s  o f  5 a - C h o l e s t a n - 3 -
one Oxime ( 8 } .......................................................................  38

3.  P r e p a r a t i o n  o f  O xim es ...................    41

4 .  R e a c t i o n s  o f  Oximes w i t h  Phenylm agnesium  
B ro m id e ......................................................................................  43

iv

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



Page

5 .  P r e p a r a t i o n  and R e a c t i o n s  o f  4 - t - B u t y l -  
c y c lo h e x a n o n e  Oxime, M ethy l  E t h e r  (24)
w i t h  O r g a n o m e t a l l i c  R e a g e n t s ................................... 46

6 .  P r e p a r a t i o n  o f  T o s y l a t e s  o f  O xim es .....................  48

7.  R e a c t i o n s  o f  T o s y l a t e s  w i t h  G r i g n a r d
R e a g e n t s ...................................................................................  49

8. Reaction of Benzophenone Oxime Tosylate
(48) w i t h  p - T o l y l l i t h i u m ............................................  53

9. P r o o f  o f  S t r u c t u r e  o f  4 - t - B u t y l c y c l o h e x 
anone A n i l  (31) and 4 - t - B u t y l - 3 , 4 , 5 , 6 - t e t r a -  
h y d r o - 7- p h e n y l - 2 H - a z e p i n e  ( 3 2 ) .............................. 53

10.  A l t e r n a t e  S y n t h e s i s  o f  5 - t - B u t y l - l - m e t h y l -
2 - p h e n y lh e x a m e th y le n im in e  ( 3 7 ) ........................... .• 62

11.  U l t r a v i o l e t  A b s o r p t i o n  S p e c t r a  o f  T o s y l a t e s  64

12. Reactions of Tosylates with Magnesium
Bromide and Phenylmagnesium B ro m id e .................  65

13.  Reactions of Tosylates with Diorgano-
magnesium Reagents...........................................................  67

14.  P r e p a r a t i o n  and R e a c t i o n s  o f  ( + ) - 1 - M e t h y l -  
2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  Oxime T o s y l a t e
(70) with Organometallic Reagents......................  74

IV. SUMMARY...........................................    79

BIBLIOGRAPHY.............................    81

BIOGRAPHICAL DATA . ...................   , . ..................  85

v

R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.



L I S T  OF T A B L E S

Page

I .  R e a c t i o n s  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime
T o s y l a t e  w i t h  O r g a n o m e t a l l i c  R e a g e n t s ...................   23

I I .  R e a c t i o n s  o f  M e thy l  E t h y l  Ketoxime T o s y l a t e
w i t h  O r g a n o m e t a l l i c  R e a g e n t s ..........................................  23

I I I .  R e a c t i o n s  o f  T o s y l a t e s  w i t h  D io r g a n o -
magnesium R e a g e n t s ..................................................................  26

v i

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



L I S T  OF IL L U S T R A T IO N S

Number Page

1. Mechanism P ro p o se d  by Campbell  e t  a l .....................  2

2. R e a c t i o n s  o f  Oximes w i t h  G r i g n a r d  R e a g e n t s . . .  2

3 .  Hofmann D e g r a d a t i o n  and A l t e r n a t e  S y n t h e s i s
o f  5 - t - B u t y l - l - m e t h y l - 2 - p h e n y l h e x a m e t h y l -  
en im in e  ( 3 7 ) ............................................................................  12

4 .  Mechanism A o f  t h e  R e a c t i o n  o f  4 - t - B u t y l c y c l o 
h e x an o n e  Oxime T o s y l a t e  w i t h  Phenylmagnesium 
B ro m id e ........................................................................................... 14

5 .  R e a c t i o n  o f  M e th y l  E t h y l  Ketoxime T o s y l a t e
w i t h  Phenylmagnesium B ro m id e ........................................ 15

6 .  Mechanism o f  t h e  R e a c t i o n  o f  Benzophenone
Oxime T o s y l a t e  w i t h  G r i g n a r d  R e a g e n t s .................  17

7.  U l t r a v i o l e t  A b s o r p t i o n  S p e c t r a  o f  Benzophenone
Oxime T o s y l a t e  B e f o r e  and A f t e r  T r e a tm e n t  w i t h  
Magnesium B ro m id e ..................................................................  18

8 .  U l t r a v i o l e t  A b s o r p t i o n  S p e c t r a  o f  4 - t - B u t y l -
c y c lo h e x a n o n e  Oxime T o s y l a t e  B e f o r e  and A f t e r  
T r e a tm e n t  w i t h  Magnesium B ro m id e .............................. 20

9 .  Gas Chromatograms o f  t h e  P r o d u c t  M ix t u r e s  
from t h e  R e a c t i o n s  o f  M ethyl  E t h y l  Ketoxime 
T o s y l a t e  w i t h  O r g a n o m e t a l l i c  R e a g e n t s .................. 24

10.  Mechanism B o f  t h e  R e a c t i o n  o f  4 - t - B u t y l c y c l o 
h e x a n o n e  Oxime T o s y l a t e  w i t h  Phenylmagnesium 
B ro m id e ........................    25

11.  R e a c t i o n  o f  ( + ) - l - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r -  
i d o n e  Oxime T o s y l a t e  w i t h  Phenylmagnes ium 
B ro m id e ...........................................................................................  32

12.  O p t i c a l  R o t a t o r y  D i s p e r s i o n  Curve o f  ( - ) - l -  
M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  A n i l .................  34

v i i

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



IN T R O D U C T IO N

The r e a c t i o n  o f  oximes  w i t h  G r i g n a r d  r e a g e n t s  h a s  

b ee n  r e p o r t e d  t o  l e a d  t o  a z i r i d i n e s ,  a - a m in o  a l c o h o l s ,  and 

a m i n e s . ^  The f o r m a t i o n  o f  a z i r i d i n e s  from t h e  r e a c t i o n  o f

a l k y l  a r y l  oximes w i t h  G r i g n a r d  r e a g e n t s  was' f i r s t  r e p o r t e d
2 3 —6by Hoch. S u b s e q u e n t l y ,  Campbel l  p r e p a r e d  a s e r i e s  o f

a z i r i d i n e  d e r i v a t i v e s  and e s t a b l i s h e d  t h a t  a l k y l  a r y l  oximes 

u n d e rw en t  r e a c t i o n  w i t h  G r i g n a r d  r e a g e n t s  t o  g i v e  a z i r i d i n e s  

when t h e  i n t e r m e d i a t e  G r i g n a r d  com plexes  w e re  decomposed i n  

n o n - a c i d i c  m e d ia ,  w h i l e  d e c o m p o s i t i o n  i n  a c i d i c  m ed ia  gave  

t h e  c o r r e s p o n d i n g  a - a m in o  a l c o h o l s .  I f  t h e  r e a c t i o n  s e q u e n c e  

s u g g e s t e d - b y  Campbel l  ( F ig .  1) w ere  o p e r a t i n g ,  t h e n  t h e  same 

p r o d u c t  would  be  e x p e c t e d  from t h e  r e a c t i o n  o f  a c e to p h e n o n e  

oxime (1} w i t h  e th y lm a g n e s iu m  b ro m id e  as  from t h e  r e a c t i o n  

o f  p rop iophenone" 'ox im e  (4) w i t h  m e thy lm agnes ium  b r o m id e ,  

s in ce  t h e  same i n t e r m e d i a t e  complex (2)  would  be  formed from 

t h e s e  two r e a c t i o n s  ( F i g .  2 ) .  Henze and Compton^, h ow ever ,  

r e p o r t e d  t h a t  t h e  f o rm e r  r e a c t i o n  gave  2 - e t h y l - 2 - p h e n y l a z i r i -  

d i n e  (3_) , w h i l e  t h e  l a t t e r  gave  2 , 3 - d i m e t h y l - 2 - p h e n y l a z i r i -  

d i n e  (_5) . From t h e s e  r e s u l t s ,  i t  i s  a p p a r e n t  t h a t  t h e  a - c a r b o n  

atom o f  t h e  a l k y l  g roup  i n  t h e  oxime became i n c o r p o r a t e d  i n  

t h e  a z i r i d i n e  r i n g .  Henze and Compton s u g g e s t e d  t h a t  t h e  

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

o f  t h e  oxime and t h e  p r o x i m i t y  o f  t h e  OMgBr g ro u p  t o  t h e  

h y d ro g e n  o f  t h e  a l k y l  g r o u p .  I t  i s  d i f f i c u l t  t o  e x p l a i n  t h i s  

s e l e c t i v e  c y c l i z a t i o n ,  s i n c e  t h e  c a r b o n - n i t r o g e n  s i n g l e  bond 

i n  t h e  i n t e r m e d i a t e  complex 2 c a n n o t  be  f i x e d ,  and  f r e e  r o t a 

t i o n  a b o u t  t h i s  bond would  a l l o w  t h e  h y d r o g e n s  o f  t h e  two 

a l k y l  g ro u p s  t o  become more o r  l e s s  e q u i v a l e n t .
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C,H —C—CH, ----- - 2— >  C,H -C-CH, ----- - 2 - 5 MsBr- >
6 5 H 3 6 5 | |  3

NOH NOMgBr

-  C?H  ̂ c oHc
I 2 5 I2 5

C , H , -  C —CH9 ------------- >  CaH , -  C —CH9
6 5 6 5 \ / 2

/ H \ /
N

BrMg \OMgBr MgBr

C9H,. c 9h ,
I + I

c6h5- c - ch2  o6h5- o - ch2

\ l
N
H

OH NH9N 2

F i g .  1 Mechanism P r o p o s e d  by Campbel l  e t  a l .

C.Hc-  C —CHq 6 5 || 3

NOH

C6H5 -

NOH

C2H5
"I- —.   \  i /    —

~  >  C , H  -  C —CH„ < -6 5 i 3
2 C2H5MgBr

BrMg OMgBr 

/

2 CH3MgBr

\

?2H5
k .

\
\ ^  CH3 CH3

C,H,.-  C -  CH9
6 5 \  /  2

N
H

C,Hc-  C -  CH 
65 \ /

F i g .  2 R e a c t i o n s  o f  Oximes w i t h  G r i g n a r d  R e a g e n t s .
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During the development of this Thesis, Eguchi and
8Ishii reported the confirmation of the work of Henze and 

Compton and suggested a more plausible reaction sequence 
in which the acidic hydrogen of the alkyl group is first

• C . H r -  C —C H 0
6 5 ii 3 

NOH

1

C2H5
I

C , H _ — C - C H  6 5 \  /
N 
H

3 7

abstracted by the Grignard reagent, followed by cyclization 
to an azirine. Reaction of the Grignard reagent with this 
azirine intermediate then affords the substituted aziridine.
The r e a c t i o n  o f  a c e to p h e n o n e  oxime (1} w i t h  l i t h i u m  aluminum 

h y d r i d e - e t h y l m a g n e s i u m  brom ide  m i x t u r e  g ave  a m i x t u r e  o f  64% 

o f  2 - e t h y l - 2 - p h e n y l a z i r i d i n e  (3_) , 1% o f  2 - p h e n y l a z i r i d i n e  

(7_) , and 35% o f  a - p h e n y l e t h y l a m i n e . The f o r m a t i o n  o f  2 - p h e n y l 

a z i r i d i n e  (7} s u g g e s t e d  t h a t  3 - p h e n y l - 2 H - a z i r i n e  (6)  was i n 

deed  an i n t e r m e d i a t e .  I t  was a l s o  shown t h a t  t h e  r e a c t i o n  o f

3 - p h e n y l - 2 H - a z i r i n e  (6_) w i t h  e th y lm a g n e s iu m  b ro m id e  a f f o r d e d
92 - e t h y l - 2 - p h e n y l a z i r i d i n e  (3) .  The N eber  r e a r r a n g e m e n t  o f  

an oxime t o s y l a t e  w i t h  s t r o n g  b a s e  i s  p r o b a b l y  s i m i l a r  t o  t h i s  

c y c l i z a t i o n  r e a c t i o n ,  and t h e  mechanism 5 h a s  b e e n  shown 

t o  i n v o l v e  an a z i r i n e  i n t e r m e d i a t e .

Henze and Compton^ a l s o  r e p o r t e d  t h a t  d i a l k y l  oximes 

un d e rw en t  r e a c t i o n  w i t h  G r i g n a r d  r e a g e n t s  t o  g i v e  a z i r i d i n e s .

_C.2H MgBr  c H-— C -CH,
6 5 v  /  2 

N

LiAlH,

\  /  N 
H
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The r e a c t i o n  of. d i a r y l  oximes w i t h  G r i g n a r d  r e a g e n t s  c o u l d

n o t  a f f o r d  a z i r i d i n e s ,  s i n c e  t h e y  p o s s e s s  no a - c a r b o n  atom
12b e a r i n g  a  h y d ro g e n  a tom.  Hoch r e p o r t e d  t h a t  t h e  r e a c t i o n

o f  b enzophenone  oxime w i t h  pheny lm agnes ium  b ro m id e  gave  o_-
3p h e n y l b e n z h y d r y l a n i l i n e , and Campbell  l a t e r  c o n f i r m e d  h i s  

f i n d i n g s .

The r e a c t i o n s  o f  oximes w i t h  G r i g n a r d  r e a g e n t s  do 

n o t  t a k e  p l a c e  r e a d i l y  e x c e p t  as  a c t i v e  h y d ro g en  r e p l a c e m e n t  

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

o u t  u n d e r  " f o r c e d "  c o n d i t i o n s  (w i th  c o n c e n t r a t e d  s o l u t i o n s  

o f  G r i g n a r d  r e a g e n t s  o r  w i t h  h i g h  b o i l i n g  s o l v e n t s )  and 

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

d i a l k y l  o x im es ,  Hjgnze and Compton^ r e p o r t e d  t h e  f o r m a t i o n  o f  

an i n s o l u b l e  i n t e r m e d i a t e ,  p r o b a b l y  R^C^NOMgBr, i n  c o n s i d e r 

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

may b e  a t t r i b u t e d  t o  t h e  f o r m a t i o n  o f  a  n e g a t i v e  c h a r g e  on 

t h e  oxygen atom on rem ova l  o f  t h e  p r o t o n  by an i n i t i a l  r e a c 

t i o n  w i t h  t h e  G r i g n a r d  r e a g e n t .  W h i le  c a r b o x y l i c  a c i d s  a r e  

u n r e a c t i v e  to w a rd s  G r i g n a r d  r e a g e n t s  ( e x c e p t  as  a c t i v e  h y 

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

r e a d i l y  u n d e rg o  an a d d i t i o n - e l i m i n a t i o n  r e a c t i o n .  I t  seemed 

d e s i r a b l e ,  t h e r e f o r e ,  t o  r e p l a c e  t h e  oxim ino  h y d ro g e n  by a 

s u b s t i t u e n t  u n r e a c t i v e  t o  t h e  G r i g n a r d  r e a g e n t .  The O - a l k y l  

and O - t o s y l  d e r i v a t i v e s  o f  oximes  o f f e r e d  su c h  a t y p e  o f  com

pound ,  and t h e i r  r e a c t i o n s  w i t h  G r i g n a r d  r e a g e n t s  a r e  d e s 

c r i b e d  i n  t h i s  T h e s i s .
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DISCUSSION AND RESULTS

R e a c t i o n s  o f  Oximes w i t h  Phenylmagnesium Bromide

The s e l e c t i v e  s t e r e o c h e m i c a l  r e q u i r e m e n t s  imposed  by 

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

amino and a z a s t e r o i d s  p rom pted  t h e  s e l e c t i o n  o f  5 a - c h o l e s t a n -

3 -o n e  oxime (8 )  as  a model  compound f o r  t h i s  i n v e s t i g a t i o n .

The s t a r t i n g  m a t e r i a l ,  c h o l e s t e r o l  ( 9 ) ,  was h y d r o g e n a t e d  o v e r  

p l a t i n u m  o x i d e  as  c a t a l y s t  t o  g i v e  5 a - c h o l e s t a n - 3 ( 3 - o l  (1 0 ) , 

and ch rom ic  a c i d  o x i d a t i o n  o f  LO a f f o r d e d  5 a - c h o l e s t a n - 3 - o n e  

( 1 1 ) .  O x im a t io n  o f  1 1 w i t h  h y d r o x y la m in e  h y d r o c h l o r i d e  gave  

5 a - c h o l e s t a n - 3 - o n e  oxime ( 8 ) ,  and t h e  0 - m e th y l  ( 1 2 ) ,  0 -  

b e n z o y l  (1 3 ) , and 0 - a c e t y l  (14) d e r i v a t i v e s  o f  oxime 8̂  w ere  

p r e p a r e d .  A l l  a t t e m p t s  t o  p r e p a r e  t h e  0 - t o s y l  (1 5 ) d e r i v a 

t i v e  o f  oxime 8_ f a i l e d  r e s u l t i n g  i n  t h e  i s o l a t i o n  o f  u n 

r e a c t e d  oxime a n d / o r  3 - a z a - A - h o m o - 5 a - c h o l e s t a n - 4 - o n e  (16)  

w h ich  was i d e n t i c a l  w i t h  t h e  l a c t a m  o b t a i n e d  from t h e  Beck

mann r e a r r a n g e m e n t  o f  oxime 8_.

The r e a c t i o n  o f  5 a - c h o l e s t a n - 3 - o n e  oxime (8)  w i t h

pheny lm agnes ium  b ro m id e  a c c o r d i n g  t o  t h e  p r o c e d u r e  d e s c r i b e d  
3

by Campbel l  d i d  n o t  g i v e  t h e  e x p e c t e d  s t e r o i d a l  a z i r i d i n e .

A b a s i c  m a t e r i a l ,  h o w ev er ,  was i s o l a t e d  as  t h e  h y d r o c h l o r i d e  

(17 ) (67o y i e l d )  and was i d e n t i f i e d  as  a n i l i n e  (18)  . Un

r e a c t e d  oxime 8̂  (587,) was a l s o  r e c o v e r e d .  An u n i d e n t i f i e d  

m a t e r i a l  (19) s e p a r a t e d  a t  t h e  e t h e r - w a t e r  i n t e r f a c e  d u r i n g  

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

was 167» lo w er  t h a n  t h a t  c a l c u l a t e d  f o r  t h e  e x p e c t e d  s t e r o i d a l  

a z i r i d i n e .  The i n f r a r e d  s p e c t ru m  o f  compound 19_ c o n t a i n e d  

s t r o n g  b ands  a t  3350-3314  cm , i n d i c a t i v e  o f  t h e  n i t r o g e n -  

h y d ro g e n  o r  o x y g e n -h y d ro g e n  s t r e t c h i n g  v i b r a t i o n  o f  an amine 

o r  h y d r o x y l  g r o u p ,  and a t  757 and 697 cm“ \  i n d i c a t i v e  o f  t h e
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c a r b o n - h y d r o g e n  o u t  o f  p l a n e  b e n d in g  o f  a m o n o - s u b s t i t u t e d  

p h e n y l  g r o u p .  No f u r t h e r  work was done t o  d e t e r m i n e  t h e  

s t r u c t u r e  o f  t h i s  m a t e r i a l .

When t h e  r e a c t i o n  o f  8_ w i t h  pheny lm agnes ium  b ro m id e  

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

g r e a t e r  y i e l d  (24%) o f  a n i l i n e  h y d r o c h l o r i d e  was o b t a i n e d .  

S i m i l a r l y ,  t h e  r e a c t i o n  o f  4 - t - b u t y l c y c l o h e x a n o n e  oxime (22) 

w i t h  pheny lm agnes ium  b ro m id e  gave  a n i l i n e  h y d r o c h l o r i d e  (6%) 

a l o n g  w i t h  t h e  r e c o v e r y  o f  u n r e a c t e d  oxime !22 (59% y i e l d )  .

The i s o l a t i o n  o f  a n i l i n e  f rom t h e s e  r e a c t i o n s  s u g g e s t e d  a 

r e a c t i o n  pa thway i n v o l v i n g  a n o v e l  m o l e c u l a r  r e a r r a n g e m e n t .

R e a c t i o n s  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime, M ethy l  E t h e r  w i t h  
O r g a n o m e t a l l i c  R ea g e n ts

I t  i s  a p p a r e n t  t h a t  t h e  r e a c t i o n s  o f  oximes w i t h

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

o f  a n e g a t i v e  c h a r g e  on t h e  oxygen atom on rem ova l  o f  t h e

p r o t o n  by  an i n i t i a l  r e a c t i o n  w i t h  t h e  G r i g n a r d  r e a g e n t .  I t

seemed d e s i r a b l e ,  t h e r e f o r e ,  to  r e p la c e  Lhe oxim ino hydrogen

w i t h  a s u b s t i t u t e n t  u n r e a c t i v e  t o  t h e  G r i g n a r d  r e a g e n t .  The

O -m ethy l  d e r i v a t i v e  o f  an oxime o f f e r e d  su c h  a s u b s t i t u e n t .

T h e r e f o r e ,  4 - t - b u t y l c y c l o h e x a n o n e  ox im e,  m e th y l  e t h e r  (24)  was

p r e p a r e d  from 4 - t - b u t y l c y c l o h e x a n o n e  (21) and methoxyamine

h y d r o c h l o r i d e .  T r e a tm e n t  o f  2A_ w i t h  pheny lm agnes ium  b ro m id e
3

a c c o r d i n g  t o  t h e  p r o c e d u r e  d e s c r i b e d  by Campbel l  gave  an o i l  

w h ic h  was t e n t a t i v e l y  i d e n t i f i e d  as  N - m e t h o x y - 4 - t - b u t y l - l -  

p h e n y l c y c l o h e x y l a m i n e  ( 2 5 ) .  Gas c h r o m a t o g r a p h i c  a n a l y s i s  

showed Z5 t o  b e  c o n t a m i n a t e d  w i t h  a n i l i n e  and b i p h e n y l .  The 

i n f r a r e d  s p e c t r u m  c o n t a i n e d  a medium band  a t  3290 cm \  i n 

d i c a t i v e  o f  t h e  n i t r o g e n - h y d r o g e n  s t r e t c h i n g  v i b r a t i o n  o f  an 

am in e ,  medium b an d s  a t  1053 and 1022 cm \  i n d i c a t i v e  o f  t h e  

c a r b o n - o x y g e n  s t r e t c h i n g  v i b r a t i o n  o f  an e t h e r ,  and s t r o n g  

b an d s  a t  757 and 695 cm \  i n d i c a t i v e  o f  t h e  c a r b o n - h y d r o g e n
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out of plane bending of a phenyl group.

-Ph
N-OMe

27

C  c iH

25 _

When an e t h e r e a l  s o l u t i o n  o f  2_5 was t r e a t e d  w i t h  

h y d ro g en  c h l o r i d e ,  t h e  s o l u t i o n  became r e d  b u t  no s o l i d  was - 

d e p o s i t e d .  W ith  e x c e s s  h y d ro g e n  c h l o r i d e  a w h i t e  s o l i d  was 

d e p o s i t e d  w h ich  was i d e n t i f i e d  as  t h e  h y d r o c h l o r i d e  (26)  o f  

2 5 . T h i s  p e c u l i a r  h y d r o c h l o r i d e  f o r m a t i o n  s u g g e s t e d  t h a t  a 

r e a c t i o n  c o u l d  h av e  o c c u r r e d  t o  g i v e  a r e a r r a n g e d  h y d r o 

c h l o r i d e  such  as  2J_ whose c h l o r i n e  a n a l y s i s  (13.34%) was i n  

a g ree m e n t  w i t h  t h e  e x p e r i m e n t a l  a n a l y s i s  (12 .99% ).  The i n 

f r a r e d  s p e c t ru m  o f  t h e  b a s e  g e n e r a t e d  from 26_, h o w ev er ,  was 

n e a r l y  i d e n t i c a l  t o  t h e  i n f r a r e d  s p e c t r u m  o f  25_, t h e r e b y  i n 

d i c a t i n g  t h a t  no r e a r r a n g e m e n t  h a d  o c c u r r e d .  S i n c e  ,25 i s  a 

s u b s t i t u t e d  h y d r o x y la m i n e ,  i t  s h o u ld  b e  a weak b a s e ,  and i t  

i s ,  t h e r e f o r e ,  r e a s o n a b l e  t h a t  an e x c e s s  o f  h y d ro g en  c h l o r i d e  

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

The r e a c t i o n  o f  4 - t - b u t y l c y c l o h e x a n o n e  ox ime,  m e th y l  

e t h e r  (24) w i t h  p h e n y l l i t h i u m  a t  t h e  t e m p e r a t u r e  o f  r e f l u x i n g  

e t h e r  gave  a n i l i n e  h y d r o c h l o r i d e  (6% y i e l d )  w h ich  was t h e  o n ly  

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

n o n - b a s i c  m a t e r i a l  w i t h  2 , 4 - d i n i t r o p h e n y l h y d r a z i n e  r e a g e n t  

gave  4 - t - b u t y l c y c l o h e x a n o n e  2 , 4 - d i n i t r o p h e n y l h y d r a z o n e  (29) 

w h ich  was i d e n t i c a l  w i t h  an a u t h e n t i c  s a m p le .  I t  s h o u ld  be 

n o t e d  t h a t  l a r g e  amounts  o f  r e s i n o u s  m a t e r i a l  w ere  o b t a i n e d  

from t h i s  r e a c t i o n  and t h e  r e a c t i o n  o f  24̂  w i t h  phenylm agnes ium  

b ro m id e .

After this investigation was completed, Marxer and 
13H o r v a t h  r e p o r t e d  t h a t  t h e  r e a c t i o n  o f  n - b u t y l l i t h i u m  w i t h  

c y c lo h e x a n o n e  o x i m e , b u t y l  e t h e r  a t  0° o c c u r r e d  w i t h  a d d i t i o n
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t o  t h e  c a r b o n - n i t r o g e n  d o u b le  bond t o  g i v e  N -b u to x y —1 - b u t y l -  

c y c lo h e x y l a m i n e  ( 2 8 ) .  The s t r u c t u r a l  a s s i g n m e n t  o f  25_ i s ,  

t h e r e f o r e ,  i n  ag reem en t  w i t h  t h e  f i n d i n g s  o f  M arxer  and 

H o r v a th .  S i n c e  t h e  r e a c t i o n s  i n v e s t i g a t e d  i n  t h i s  L a b o r a t o r y  

w ere  c a r r i e d  o u t  u n d e r  more d r a s t i c  c o n d i t i o n s ,  i t  was n o t  

s u r p r i s i n g  t h a t  l a r g e  amounts  o f  r e s i n o u s  m a t e r i a l  w ere  o b 

t a i n e d .  I t  i s  a p p a r e n t  t h a t  t h e  O - a l k y l  d e r i v a t i v e s  o f  o x 

imes w ere  much more r e a c t i v e  tow ard  o r g a n o m e t a l l i c  r e a g e n t s  

t h a n  were  t h e  o x i m e s .

R e a c t i o n  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime T o s y l a t e  w i t h  

Phenylmagnesium Bromide

A more i n t e r e s t i n g  s e r i e s  o f  r e a c t i o n s  was o b s e r v e d  

w i t h  O - t o s y l  d e r i v a t i v e s  o f  o x im es .  S i n c e  t h e  t o s y l a t e  i o n  

i s  a good l e a v i n g  g r o u p ,  r e a c t i o n s  r e s u l t i n g  from an e l e c 

t r o n - d e f i c i e n t  n i t r o g e n  were  a n t i c i p a t e d .  A d e t a i l e d  i n v e s t i 

g a t i o n  was made o f  t h e  r e a c t i o n  o f  4 - t - b u t y l c y c l o h e x a n o n e  

oxime t o s y l a t e  (30)  w i t h  pheny lm agnes ium  b r o m i d e ,  and t h e  

p r o d u c t  was found t o  be  a m i x t u r e  o f  4 - t - b u t y l c y c l o h e x a n o n e  

a n i l  (31) and 4 - t - b u t y l - 3 , 4 , 5 , 6 - t e t r a h y d r o - 7 - p h e n y l - 2 H - a z e p i n e  

(32) i n  a 55-587, y i e l d  b a s e d  on oxime .22. Gas c h r o m a t o g r a p h i c  

a n a l y s i s  o f  t h i s  m i x t u r e  i n d i c a t e d  t h e  c o m p o s i t i o n  o f  217, o f  

31 and 79% o f  3_2. The i n f r a r e d  s p e c t r u m  o f  t h e  S c h i f f ' s  b a s e  

m i x t u r e  (31 and 3 2 ) c o n t a i n e d  s t r o n g  b ands  a t  1665 and 1635 

cm ^ i n d i c a t i v e  o f  t h e  c a r b o n - n i t r o g e n  d o u b le  bond s t r e t c h i n g  

v i b r a t i o n ,  and a t  774 and 693 cm \  i n d i c a t i v e  o f  t h e  c a r b o n -  

h y d ro g en  o u t  o f  p l a n e  b e n d i n g  o f  a p h e n y l  g r o u p .  R e d u c t i o n  o f  

t h e  S c h i f f ' s  b a s e  m i x t u r e  (31 and 3 2 ) by l i t h i u m  aluminum 

h y d r i d e  gave  a m i x t u r e  o f  l - a n i l i n o - 4 - t - b u t y l c y c l o h e x a n e  (33) 

and 5 - t - b u t y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  ( 3 4 ) .  The i n f r a r e d  

s p e c t ru m  o f  t h e  r e d u c t i o n  m i x t u r e  (33 and 3 4 ) c o n t a i n e d  a weak
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band a t  3350 cm \  i n d i c a t i v e  o f  t h e  n i t r o g e n - h y d r o g e n

s t r e t c h i n g  v i b r a t i o n  o f  an am ine ,  and no b ands  b e tw e en

(45) was n o t  one o f  t h e  p r o d u c t s  o b t a i n e d  from t h e  l i t h i u m  

aluminum h y d r i d e  r e d u c t i o n  o f  t h e  S c h i f f ' s  b a s e  m i x t u r e  (31 

and 3 2 ) .  L i t h i u m  aluminum h y d r i d e  r e d u c t i o n  o f  5 - t - b u t y l -  

h e x a h y d r o - 2 H - a z e p i n - 2 - o n e  (41) w hich  was p r e p a r e d  by t h e  

Beckmann r e a r r a n g e m e n t  o f  4 - t - b u t y l c y c l o h e x a n o n e  oxime t o s y 

l a t e  (30) gave  4 - t - b u t y l h e x a m e t h y l e n i m i n e  ( 4 5 ) .  T h i s  com

pound (45)  was n o t  i d e n t i c a l  w i t h  33_ o r  34.

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

methods  was i n v e s t i g a t e d .  When t h e  m i x t u r e  o f  31̂  and 32_ was 

t r e a t e d  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d ,  33. u n d e rw e n t  h y d r o l y 

s i s  t o  4 - t - b u t y l c y c l o h e x a n o n e  (21) and a n i l i n e  w h i l e  32  ̂ was 

r e c o v e r e d  u n ch a n g e d .  Thus t h e  s t r u c t u r e  o f  3_1 was c o n f i rm e d

1700-1600 cm \  i n d i c a t i n g  r e d u c t i o n  o f  t h e  c a r b o n - n i t r o g e n  

d o u b le  bond .

Ph
30 31 32

LiAlH
4

Ph— — N 
H H

33 34

I t  was e s t a b l i s h e d  t h a t  4 - t - b u t y l h e x a m e t h y l e n i m i n e

S i n c e  t h e  S c h i f f ' s  b a s e  m i x t u r e  (31 and 32) c o u l d
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by h y d r o l y s i s  t o  _21 and a n i l i n e .  A s t u d y  o f  t h e  c h e m ic a l  

r e a c t i o n s  o f  32  ̂ w a s , t h e r e f o r e ,  u n d e r t a k e n  t o  c o n f i r m  t h e  

s t r u c t u r a l  a s s i g n m e n t .

The r e a c t i o n  o f  32^ w h ich  was c o n t a m i n a t e d  w i t h  

a n i l i n e  from t h e  h y d r o l y s i s  o f  3_1, w i t h  b e n z o y l  c h l o r i d e  

and sodium h y d r o x i d e  p r o d u c e d  a b e n z o y l  d e r i v a t i v e  o f  32̂  

t o  w h ich  s t r u c t u r e  ^5. was a s s i g n e d  on t h e  b a s i s ' o f  t h e  f o l 

lo w in g  s p e c t r o s c o p i c  d a t a .  The i n f r a r e d  s p e c t ru m  o f  1-  

b e n z o y l - 4 - t - b u t y l - 2 , 3 , 4 , 5 - t e t r a h y d r o - 7 - p h e n y l - l H - a z e p i n e  

(35) c o n t a i n e d  s t r o n g  b ands  a t  1665 cm , i n d i c a t i v e  o f  

t h e  c a r b o n y l  s t r e t c h i n g  v i b r a t i o n  o f  an  am ide ,  and a t  1640 

cm ^ , i n d i c a t i v e  o f  t h e  c a r b o n - c a r b o n  d o u b le  bond s t r e t c h -  

i n g  v i b r a t i o n  o f  an enam ine .  The u l t r a v i o l e t  a b s o r p t i o n  

s p e c t ru m  showed a maximum a t  251 mp (e 1 7 , 1 0 0 ) .  The p r o t o n  

m a g n e t i c  r e s o n a n c e  s p e c t ru m  showed a m u l t i p l e t  a t  7 .0 0  p . p .m .  

due to  t e n  a r o m a t i c  h y d r o g e n s ,  a t r i p l e t  a t  5 .8 3  p . p . m .  due 

t o  one v i n y l  h y d r o g e n ,  and a s i n g l e t  a t  0 .9 7  p . p .m .  due t o  

t h e  n i n e  t - b u t y l  h y d r o g e n s .

0

35

Compound 32^ from t h e  a c i d  h y d r o l y s i s  o f  t h e  S c h i f f ' s  

b a s e  m i x t u r e  (31 and 3 2 ) and c o n t a m i n a t e d  w i t h  a n i l i n e ,  was 

r e d u c e d  by l i t h i u m  aluminum h y d r i d e  t o  g i v e  5 - t - b u t y l - 2 -  

p h e n y lh e x a m e th y le n im in e  ( 3 4 ) .  The r e a c t i o n  o f  34  ̂ w i t h  

b e n z e n e s u l f o n y l  c h l o r i d e  and sodium h y d r o x i d e  p r o d u c e d  an 

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

d a r y  amine .  The u l t r a v i o l e t  a b s o r p t i o n  s p e c t ru m  o f  34 showed
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maxima a t  263 ( 1 5 7 ) ,  257 ( 2 1 3 ) ,  and 252 mja (e 198) w h ich  a r e  

c h a r a c t e r i s t i c  o f  an  i s o l a t e d  p h e n y l  ch rom ophore .  T h i s  e v i 

dence  s u g g e s t e d  s t r u c t u r e  3_4 t o  be t h e  p r o d u c t  o f  r e d u c t i o n  

by l i t h i u m  aluminum h y d r i d e  an d ,  t h e r e f o r e ,  s t r u c t u r e  ,32 t o  

be  S c h i f f ' s  b a s e  formed d u r i n g  t h e  G r i g n a r d  r e a c t i o n  by a 

r i n g  e n l a r g e m e n t .

It was desirable, therefore, to show that the nitro
gen atom was in the ring through application of the Hofmann 

14d e g r a d a t i o n  ( F i g .  3 ) .  5 - t - B u t y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  

(34) was m e t h y l a t e d  w i t h  fo rm ic  a c i d  and fo rm a ld e h y d e  to  

g i v e  5 - t - b u t y l - l - m e t h y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  ( 3 7 ) .  The 

i n f r a r e d  s p e c t r u m  o f  3_7 c o n t a i n e d  a medium band a t  2800 cm \  

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

t h e  N -m ethy l  g r o u p .  The p r o t o n  m a g n e t i c  r e s o n a n c e  s p e c t ru m  

37 c o n t a i n e d  a s i n g l e t  a t  2 .13  p . p . m . ,  i n d i c a t i v e  o f  t h e  N- 

m e th y l  h y d r o g e n s .  Compound 37_ was t r e a t e d  w i t h  m e th y l  i o d i d e  

t o  g i v e  t h e  c o r r e s p o n d i n g  m e t h i o d i d e  .38. P y r o l y s i s  o f  t h e  

q u a t e r n a r y  h y d r o x i d e  o f  3J8 gave  ( 3 - t ~ b u t y l - 6 - p h e n y l - 5 - h e x e n y l ) - 

d im e th y la m in e  (40) w hich  showed an u l t r a v i o l e t  a b s o r p t i o n  s p e c 

t rum  c h a r a c t e r i s t i c  o f  a f 3 -a lk y l  s t y r e n e ,  ^ max 292 (831) and 

284 mpi (e 1 6 , 8 0 0 ) .  I n f r a r e d  d a t a  i n d i c a t e d  t h a t  t h e  s i n g l e  

p r o d u c t  (40)  from t h e  Hofmann e l i m i n a t i o n  c o n t a i n e d  b o t h  t h e  

s t y r y l  and d im e th y la m in o  f u n c t i o n s .  The p r o t o n  m a g n e t i c  

r e s o n a n c e  s p e c t r u m  o f  4̂ 0 showed a s i n g l e t  a t  0 .9 3  p . p .m .  due 

to  t h e  n i n e  t - b u t y l  h y d r o g e n s ,  a s i n g l e t  a t  2 .1 0  p . p .m .  due to  

t h e  s i x  N -m e th y l  h y d r o g e n s ,  a d o u b l e t  a t  6 . 3 0  p . p . m .  due t o  

one v i n y l  h y d r o g e n ,  and a m u l t i p l e t  a t  7 .2 2  p . p .m .  due t o  s i x  

Hydrogens  ( f i v e  a r o m a t i c  h y d ro g e n s  and one v i n y l  h y d r o g e n ) .

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

o f . s t r u c t u r e  40 as  t h e  p r o d u c t  o f  t h e  Hofmann e l i m i n a t i o n  

r e a c t i o n .
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32

Ph

34

—  CH,
Ph CH,

I
Ph.Ph. CH3

40 38 37

A

Ph CH,

41 42 43

F i g .  3 Hofmann D e g r a d a t i o n  and A l t e r n a t e  S y n t h e s i s  o f
5 ~ t - B u t y l - 1 - m e t h y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  (37)
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U n e q u iv o c a l  e v i d e n c e  f o r  t h e  a s s ig n m e n t  o f  s t r u c 

t u r e  _32 was o b t a i n e d  by an a l t e r n a t e  s y n t h e s i s  o f  37_ employ-
15in g  5 - t - b u t y l h e x a h y d r o - 2 H - a z e p i n - 2 - o n e  (41) as  s t a r t i n g  

m a t e r i a l  ( F ig .  3 ) .  Compound 4̂ 1 gave  no r e a c t i o n  w i t h  p h e n y l 

magnesium b rom ide  ( o r  p h e n y l l i t h i u m )  u n d e r  t h e  r e a c t i o n  c o n 

d i t i o n s  (even  i n  r e f l u x i n g  e t h e r )  employed i n  t h e  r e a c t i o n  

o f  4 - t - b u t y l c y c l o h e x a n o n e  oxime t o s y l a t e  (30)  w i t h  p h e n y l 

magnesium b r o m id e ,  f o r  41_ was r e c o v e r e d  u n r e a c t e d .  S i n c e
16i t  h ad  b e e n  shown t h a t  N - a l k y l - 2 - p i p e r i d o n e s  u n d e rw en t

r e a c t i o n  w i t h  G r i g n a r d  r e a g e n t s ,  compound 41̂  was m e t h y l a t e d

w i t h  sodium h y d r i d e  and d i m e t h y l s u l f a t e  i n  b e n z e n e  t o  g i v e

5 - t - b u t y l h e x a h y d r o - l - m e t h y l - 2 H - a z e p i n - 2 - o n e  ( 4 2 ) .  R e a c t i o n

o f  42̂  w i t h  pheny lm agnes ium  b rom ide  ( 1 :1  m o l a r  r a t i o )  gave

t h e  e x p e c t e d  en am in e ,  4 - t - b u t y l - 2 , 3 , 4 , 5 - t e t r a h y d r o - l - m e t h y l -

7 - p h e n y l - l H - a z e p i n e  (43) whose i n f r a r e d  s p e c t r u m  c o n t a i n e d

a s t r o n g  band  a t  1625 cm , i n d i c a t i v e  o f  t h e  c a r b o n - c a r b o n

d o u b le  bond s t r e t c h i n g  v i b r a t i o n  o f  t h e  enam ine .  T r e a tm e n t

o f  an e t h e r e a l  s o l u t i o n  o f  43 w i t h  a m i x t u r e  ( 1 :1  by volume)
17o f  p e r c h l o r i c  a c i d  and e t h a n o l  gave  4 - t - b u t y l - 3 , 4 , 5 , 6 - t e t r a -  

h y d r o - l - m e t h y l - 7 ~ p h e n y l - 2 H - a z e p i n i u m  p e r c h l o r a t e  (44) whose

i n f r a r e d  s p e c t ru m  c o n t a i n e d  s t r o n g  bands  a t  1115-1070 cm \
18 - Ii n d i c a t i v e  o f  t h e  p e r c h l o r a t e  a n i o n  , and a t  1651 cm , i n 

d i c a t i v e  o f  t h e  c a r b o n - n i t r o g e n  d o u b le  bond s t r e t c h i n g  v i b r a 

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

o f  43_ and 44 r e v e a l e d  t h a t  t h e  c h a r a c t e r i s t i c  band  o f  t h e  

enamine i n  t h e  c a r b o n - c a r b o n  d o u b le  bond s t r e t c h i n g  r e g i o n  

had  u n d e rg o n e  a  s h i f t  o f  26 cm ^ t o  h i g h e r  f r e q u e n c y  on c o n 

v e r s i o n  o f  43_ t o  44 .  T h i s  s h i f t  t o w a rd  h i g h e r  f r e q u e n c y  i n

t h e  i n f r a r e d  a b s o r p t i o n  on s a l t  f o r m a t i o n  h a s  b e e n  u s e d  i n  t h e
19i d e n t i f i c a t i o n  o f  e n a m m e s .

R e d u c t i o n  o f  t h e  enamine 43 w i t h  sodium b o r o h y d r i d e  
20and a c e t i c  a c i d  i n  t e t r a h y d r o f u r a n  gave  5 - t - b u t y l - l - m e t h y l -
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2 - p h e n y l h e x a m e t h y l e n i m i n e  (37) w h ich  was i d e n t i c a l  i n  e v e r y  

r e s p e c t  w i t h  t h a t  p r e p a r e d  from 44.  The i n f r a r e d  s p e c t r a  

o f  t h e  two s o l i d s  (37)  w ere  i d e n t i c a l ,  and a m i x t u r e  m e l t i n g  

p o i n t  showed no d e p r e s s i o n .  The i n f r a r e d  s p e c t r a  o f  t h e  

r e s p e c t i v e  m e t h i o d i d e s  (38) w ere  a l s o  i d e n t i c a l ,  and a m ix 

t u r e  m e l t i n g  p o i n t  o f  t h e  two s o l i d s  showed no d e p r e s s i o n .

The f o r m a t i o n  o f  .32 c o u l d  n o t  o c c u r  from t h e  l a c t a m  

4 1 , f o r  44 was shown t o  be  c o m p l e t e l y  r e s i s t a n t  t o  r e a c t i o n  

w i t h  pheny lm agnes ium  b rom ide  o r  p h e n y l l i t h i u m .  B ecause  o f  

t h e  f o r m a t i o n  o f  b o t h  41 and 32_, t h e  most  p r o b a b l e  mechanism 

f o r  t h e  r e a c t i o n  o f  3j3 w i t h  phenylm agnes ium  b ro m id e  seemed 

t o  be  a d d i t i o n  o f  t h e  G r i g n a r d  r e a g e n t  t o  t h e  c a r b o n - n i t r o g e n  

d o u b le  bond w i t h  s u b s e q u e n t  l o s s  o f  t o s y l a t e  io n  w i t h  s i m u l 

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

I t  was a l s o  p o s s i b l e  t h a t  t h e  r e a r r a n g e m e n t  c o u l d  p r o c e e d
11 21t h r o u g h  a " n i t r e n e "  5 i n t e r m e d i a t e  r e s u l t i n g  f rom t h e  

i n i t i a l  l o s s  o f  t o s y l a t e  i o n  and s u b s e q u e n t  m i g r a t i o n  o f  a 

p h e n y l  g roup  o r  t h e  r i n g  m e th y le n e  ( F ig .  4 ) .

AI PhMgBr ^

N-OTs 

30

F i g .  4 Mechanism A o f  t h e  R e a c t i o n  o f  4 - t - B u t y l c y c l o h e x a -  
none  Oxime T o s y l a t e  w i t h  Phenylmagnesium B rom ide .
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Reaction of Methyl Ethyl Ketoxime Tosylate with Phenyl
magnesium Bromide

F u r t h e r  e v i d e n c e  t h a t  t h e  r e a c t i o n  s e q u e n c e  i n v o l v e d  

a m o l e c u l a r  r e a r r a n g e m e n t  was o b t a i n e d  from t h e  r e a c t i o n  o f  

m e th y l  e t h y l  k e to x im e  t o s y l a t e  (54) w i t h  pheny lm agnes ium  

b ro m id e  w h ich  gave  a m i x t u r e  o f  a n i l i n e  (48%), a c e to p h e n o n e  

(427,) and p ro p io p h e n o n e  (10%) ( F ig .  5 and T a b le  I I ) .  The 

r e a c t i o n  m i x t u r e  was decomposed  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d  

t o  i n s u r e  c o m p le t e  h y d r o l y s i s  o f  t h e  S c h i f f ' s  b a s e s  t o  t h e i r  

r e s p e c t i v e  amine and k e t o n e  f r a g m e n t s ,  and t h e  p r o d u c t  m ix 

t u r e  was a n a l y z e d  by gas  c h ro m a to g ra p h y .  The r e l a t i v e  y i e l d s  

w e r e , c a l c u l a t e d  f o r  t h e  h i g h e r  b o i l i n g  component  ( e i t h e r  

amine o r  k e t o n e )  and r e p r e s e n t  t h e  a r e a  u n d e r  t h e  r e s p e c t i v e  

peak  i n  t h e  gas  ch rom atog ram  ( F ig .  9 ) .

C0H c-C-CHa
2 5 ii 3

N-OTs

54

PhMgBr

C0Hc—C—CHL 2 5 || 3

N-Ph
+

Ph—C—CH„

n- c 2h5

4"
Ph-C-C0H,

i i  2 5
N—CH0

C2H5COCH3
-f

PhNH2

PhCQCH3

C2H5NH2

PhCOC2H5

ch3nh2

F i g .  5 R e a c t i o n  o f  M e th y l  E t h y l  Ketoxime T o s y l a t e  w i t h  
Phenylm agnes ium  Brom ide .
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R e a c t i o n s  o f  Benzophenone Oxime T o s y l a t e  w i t h  G r i g n a r d  R e a g e n t s

I n  an e f f o r t  t o  d e t e r m i n e  t h e  p o s s i b i l i t y  o f  t h e  r e 

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

d e s i g n e d  t o  d e t e r m i n e  t h e  s u b s t i t u e n t  ' e f f e c t  o f  s u b s t i t u t e d  

p h e n y l s  on t h e  e a s e  o f  r e a r r a n g e m e n t .  A c o n c e r t e d  mechanism 

o c c u r r i n g  w i t h  l o s s  o f  t o s y l a t e - i o n  and s i m u l t a n e o u s  r e 

a r r a n g e m e n t  o f  t h e  m i g r a t i n g  g roup  would be  i n f l u e n c e d  by t h e  

n a t u r e  o f  t h e  m i g r a t i n g  g roup  ( m i g r a t o r y  a p t i t u d e )  a n d ,  t h e r e 

f o r e ,  would  be  e x p e c t e d  t o  show a s u b s t i t u e n t  e f f e c t .  On 

t h e  o t h e r  h a n d ,  a " n i t r e n e "  would  be  e x p e c t e d  t o  be  a  h i g h l y  

r e a c t i v e  i n t e r m e d i a t e  i n d i s c r i m i n a t e  i n  c h a r a c t e r  and show 

no s u b s t i t u e n t  e f f e c t .

Benzophenone oxime t o s y l a t e  (48)  u n d e rw en t  r e a c t i o n  

r e a d i l y  w i t h  pheny lm agnes ium  b ro m id e  t o  g i v e  b enzophenone  

a n i l  (49)  w hich  on h y d r o l y s i s ,  gave  b e n zo p h en o n e  and a n i l i n e .  

When ben zo p h en o n e  oxime t o s y l a t e  (48)  was t r e a t e d  w i t h  a 

s e r i e s  o f  p - s u b s t i t u t e d  pheny lm agnes ium  b r o m id e s  (-OCH^, "CH^, 

- C l ,  - C F g ) , t h e  o n l y  p r o d u c t  w h ich  c o n t a i n e d  n i t r o g e n  was 

a n i l i n e .  The r e a c t i o n  o f  p - t o l y l m a g n e s i u m  b ro m id e  w i t h  48 

g ave  a n i l i n e  and p h e n y l  p - t o l y l  k e t o n e .  These  r e s u l t s ,  r e q u i r e d  

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

t i o n  w i t h  t h e  G r i g n a r d  r e a g e n t .  The i n t e r m e d i a t e  w hich  was 

p ro d u c e d  must  n o t  b e  t h e  amide w h ich  was shown t o  be  r e s i s t a n t  

t o  r e a c t i o n  w i t h  t h e  G r i g n a r d  r e a g e n t .  Thus t h e  r e a c t i o n  

s e q u e n c e  shown i n  F i g .  6 was c o n s i d e r e d .
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Ph

Ph-C-Ph
I!

M*&Br_> Ph—N—C—Ph ArMSB-r- >
I
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N-Ph

48 b X= Br
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0
II
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46

Fig. 6 Mechanism of the Reaction of Benzophenone Oxime 
Tosylate with Grignard Reagents.

Effect of Magnesium Bromide on Tosylates

In  v iew  o f  t h e s e  r e s u l t s  a  s t u d y  o f  t h e  u l t r a v i o l e t  

a b s o r p t i o n  o f  b en zo p h en o n e  oxime t o s y l a t e  (48) s o l u t i o n s  was 

u n d e r t a k e n  t o  d e t e r m i n e  t h e  n a t u r e  o f  t h e  r e a r r a n g e m e n t  o f  

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

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

o f  ben zo p h en o n e  oxime t o s y l a t e  (48) a f t e r  t r e a t m e n t  w i t h  

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

a t e  were  n e a r l y  i d e n t i c a l  Ĉ max 249 mji ) w i t h  t h e  s p e c t ru m  

o f  ben zo p h en o n e  oxime (47)  (^max 250 m;u ) showing t h a t  no 

r e a r r a n g e m e n t  h ad  o c c u r r e d .  An e t h e r e a l  s o l u t i o n  o f  b e n z o 

phenone  oxime t o s y l a t e  (48) [Amax 249 m;u (e 1 6 ,1 0 0 ) ]  a f t e r  

t r e a t m e n t  w i t h  a n h y d ro u s  magnesium b ro m id e  showed a s t r i k i n g  

change  i n  a b s o r p t i o n  i n  t h e  u l t r a v i o l e t  s p e c t ru m  now e x h i b i 

t i n g  maxima a t  315 (2680) and 245 m̂ a (e 1 9 ,3 0 0 )  i n d i c a t i v e

o f  s t r u c t u r e  50  ̂ ( F i g .  7 ) .  Compound 5j0 (X=PhS0„) h a s  b ee n
22r e p o r t e d  p r e v i o u s l y  ; h o w ev er ,  i n s u f f i c i e n t  i n f o r m a t i o n  was 

g i v e n  t o  a l l o w  a c o m p a r i s o n .  T h i s  t y p e  o f  i n t e r m e d i a t e  (50)
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h a s  b e e n  p r o p o s e d  and c o n f i r m e d  f o r  Beckmann r e a r r a n g e m e n t s
23

o f  a  number o f  O - s u b s t i t u t e d  oxime d e r i v a t i v e s .

Ph—N=C—Ph
I

X

50a X= OTs 

b X= Br

To d i s t i n g u i s h  b e tw e en  an i m i d y l  t o s y l a t e  and an 

i m i d y l  b ro m id e  as  t h e  i n t e r m e d i a t e  (50 ) , a s i m i l a r  s t u d y  o f  

t h e  u l t r a v i o l e t  a b s o r p t i o n  s p e c t r a  o f  4 - t - b u t y l c y c l o h e x a n o n e  

oxime t o s y l a t e  (30 ) was made u n d e r  v a r y i n g  c o n d i t i o n s .  The 

a b s o r p t i o n  s p e c t ru m  o f  an e t h e r e a l  s o l u t i o n  o f  3() showed 

maxima a t  272 ( 4 1 5 ) ,  265 ( 5 8 2 ) ,  262 (593)  and 256 m;u (e 4 7 0 ) .  

An e t h e r e a l  s o l u t i o n  o f  30̂  a f t e r  t r e a t m e n t  w i t h  a n h y d ro u s  

magnesium b ro m id e  showed a s t r i k i n g  change  i n  a b s o r p t i o n  i n  

t h e  u l t r a v i o l e t  s p e c t ru m  e x h i b i t i n g  now o n ly  one maximum a t  

271 m^i (e 2260) i n d i c a t i v e  o f  s t r u c t u r e  51a r a t h e r  t h a n  51b 

( F ig .  8 ) .

51a X= OTs 

b X= Br

The u l t r a v i o l e t  a b s o r p t i o n  s p e c t ru m  o f  an e t h e r e a l  

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

an h y d ro u s  magnesium b ro m id e  was n e a r l y  i d e n t i c a l  w i t h  t h e  

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

2 7 8 s h ( 7 0 0 ) ,  27 0 sh (1 3 5 0 )  and 242 mja (e 9 , 7 0 0 ) .  T h i s  i n d i c a t e d
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t h a t  t h e  d i f f e r e n c e s  i n  t h e  a b s o r p t i o n  s p e c t r a  o f  t o s y l a t e s  

48 and 30_ a f t e r  t r e a t m e n t  w i t h  a n h y d ro u s  magnesium b ro m id e  

w ere  due t o  s t r u c t u r a l  c h an g es  i n  t h e  t o s y l a t e s  and n o t  i n  

p - t o l u e n e s u l f o n y l  c h l o r i d e  w hich  c o u l d  h av e  b ee n  p r e s e n t  as 

an i m p u r i t y .

R e a c t i o n s  o f  T o s y l a t e s  w i t h  Magnesium Bromide and P h e n y l -  

magnesium Bromide

E v id e n c e  f o r  r e a r r a n g e m e n t  o f  t h e  t o s y l a t e  p r i o r  to  

r e a c t i o n  w i t h  t h e  G r i g n a r d  r e a g e n t  was o b t a i n e d  w i t h  4 - t - b u t y l -  

c y c lo h e x a n o n e  oxime t o s y l a t e  (30) and m e th y l  e t h y l  k e to x im e  

t o s y l a t e  ( 5 4 ) .  These  t o s y l a t e s  when p r e t r e a t e d  w i t h  a n h y d ro u s  

magnesium .bromide and t h e n  pheny lm agnes ium  b ro m id e  gav e  o n ly  

t h e  p r o d u c t s  e x p e c t e d  from a B ec k m a n n - l ik e  r e a r r a n g e m e n t  

p r i o r  t o  r e a c t i o n  w i t h  t h e  G r i g n a r d  r e a g e n t .  Thus 3(D gave  

o n ly  4 - t - b u t y l - 3 , 4 , 5 , 6 - t e t r a h y d r o - 7 - p h e n y l - 2 H - a z e p i n e  (32)  

w i t h  no e v i d e n c e  f o r  t h e  f o r m a t i o n  o f  4 - t - b u t y l c y c l o h e x a n o n e  

(21) o r  a n i l i n e  (T a b le  I ) . The r e a c t i o n  o f  m e th y l  e t h y l  

k e to x im e  t o s y l a t e  (54) u n d e r  s i m i l a r  r e a c t i o n  c o n d i t i o n s  gave  

o n ly  a c e to p h e n o n e  (82%) and p ro p io p h e n o n e  (18%) ( F i g .  9 and 

T a b le  I I ) .  S i n c e  no a n i l i n e  was o b t a i n e d ,  c o m p le t e  r e a r r a n g e 

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

o f  t h e  pheny lm agnes ium  b ro m id e .

R e a c t i o n  o f  Benzophenone Oxime T o s y l a t e  w i t h  p - T o l y l l i t h i u m

To a v o i d  t h e  p r e s e n c e  o f  magnesium b ro m id e  i n  t h e  

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

phenone  oxime t o s y l a t e  (48) w i t h  p - t o l y l l i t h i u m  was i n v e s t i 

g a t e d .  U n f o r t u n a t e l y ,  t h e  r e a c t i o n  p r o c e e d e d  w i t h  a t t a c k  o f  

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

n i t r o g e n  d o u b le  bond t o  g i v e  p , p ' - d i t o l y l s u l f o n e  (57)  . Forma-
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t io n  o f  s u l f o n e s  has been  rep o r ted  to  occu r  in  th e  r e a c t io n
24o f  o r g a n o n i t r o s o h y d r o x y l a m i n e  t o s y l a t e s  w i t h  p h e n y l l i t h i u m .

On c o n s i d e r a t i o n  o f  o t h e r  r e a c t i o n s  o f  t o s y l a t e  e s t e r s  t h i s
• ,   ̂ 25-27i s  n o t  an  u n e x p e c t e d  r e a c t i o n .

c6h4 - ch3-p

P h - c -P h  — P~CH3:=̂ 6^4- i- >  0 <- S -> 0 + Ph-C-Ph
II I II -
N-OTs C6H4-C H 3- p  N -0

48 57

R e a c t i o n s  o f  T o s y l a t e s  w i t h  Diorganom agnesium  R e a g e n ts

28S c h le n k  and S c h le n k  d e m o n s t r a t e d  t h a t  v i r t u a l l y  

a l l  t h e  h a l o g e n  and p a r t  o f  t h e  magnesium can  be  p r e c i p i t a t e d  

from an e t h e r e a l  s o l u t i o n  o f  a G r i g n a r d  r e a g e n t  by t h e  a d d i 

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

S c h le n k  h a s  b e e n  shown t o  b e  an e x c e l l e n t  method f o r  t h e  p r e -
29-32

p a r a t i o n  o f  d io rg a n o m a g n es iu m  compounds.

To a v o id  t h e  p r e s e n c e  o f  magnesium b ro m id e  i n  t h e  

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

l a t e s  w i t h  d i a l k y l -  and d ia r y Im a g n e s iu m  r e a g e n t s  ( c o n t a i n i n g  

l i t t l e  o r  no magnesium bromide)  was i n v e s t i g a t e d .  The r e a c t i o n  

o f  4 - t - b u t y l c y c l o h e x a n o n e  oxime t o s y l a t e  (3 0 ) w i t h  d i p h e n y l -  

magnesium gave  a n i l i n e  as  t h e  o n ly  p r o d u c t  w h ich  c o n t a i n e d  

n i t r o g e n  (T a b le  I ) .  S i m i l a r l y ,  t h e  r e a c t i o n  o f  m e th y l  e t h y l  

k e to x im e  t o s y l a t e  (54) w i t h  d ip h en y Im a g n es iu m  gave  a n i l i n e  

(997o) and a c e to p h e n o n e  (17>) ( F ig .  9 and T a b le  I I ) .  Hence ,  

w i t h o u t  magnesium b r o m id e ,  no r e a r r a n g e m e n t  o f  t h e  t o s y l a t e  

o c c u r r e d  p r i o r  t o  r e a c t i o n  w i t h  t h e  o r g a n o m e t a l l i c  r e a g e n t .
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T able  I

R e a c t io n s  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime T o s y l a t e  

w i t h  O r g a n o m e t a l l i c  R ea g en ts

O r g a n o m e t a l l i c  R e l a t i v e  °L Y i e l d s  o f
Reagent   3_1 32

Ph2Mg 100

PhMgBr 21 79

MgBr2 , PhMgBr - -  100

T a b le  I I

R e a c t i o n s  o f  M e thy l  E t h y l  Ketoxime T o s y l a t e  

w i t h  O r g a n o m e t a l l i c  R e a g en ts

O r g a n o m e t a l l i c  R e l a t i v e  % Y i e l d s  o f
R ea g en t  PhNH2 • PhCOCHj  PhCOC^H.

Ph2Mg 99 1

PhMgBr 48 42 10

MgBr2 , PhMgBr - -  82 18
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MgBi."2 > PhMgBr PhMgBr

Ph-Ph

Ph-OH.

unknown
from
G r i g n a r d
r e a g e n t

PhC0CoHr

>  PhNH2 

PhCOCH

F i g .  9 Gas Chromatograms o f  t h e  P r o d u c t  M ix t u r e s  from t h e  
R e a c t i o n s  o f  M e th y l  E t h y l  Ketoxime T o s y l a t e  w i t h  
O r g a n o m e t a l l i c  R e a g e n t s .
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T h is  a d d i t i o n a l  i n f o r m a t i o n  t h e n  r e q u i r e d  t h e  f o l l o w 

in g  m o d i f i c a t i o n  o f  t h e  o r i g i n a l  mechanism p r o p o s e d  f o r  t h e  

r e a c t i o n  o f  4 - t - b u t y l c y c l o h e x a n o n e  oxime t o s y l a t e  (30) w i t h  

phenylm agnes ium  b ro m id e  ( F i g .  4 ) .  I t  was shown p r e v i o u s l y  

t h a t  t h e  oxime t o s y l a t e  o f  a p h e n y l  k e t o n e  u n d e rw en t  r e a r r a n g e 

ment r e a d i l y  i n  an an h y d ro u s  medium i n  t h e  p r e s e n c e  o f  a Lewis 

a c i d  t o  g i v e  t h e  0 - t o s y l  d e r i v a t i v e  o f  t h e  amide 50a ( F i g .  6 ) .  

The 0 - t o s y l  d e r i v a t i v e  50a t h e n  un d e rw en t  r a p i d  r e a c t i o n  w i t h  

t h e  G r i g n a r d  r e a g e n t ,  most  l i k e l y  by an a d d i t i o n - e l i m i n a t i o n  

mechanism,  t o  g i v e  t h e  S c h i f f ' s  b a s e  46̂  w h ich  on h y d r o l y s i s  

gave  a n i l i n e .  A s i m i l a r  s e r i e s  o f  r e a c t i o n s  most  l i k e l y  

o c c u r r e d  w i t h  t h e  oxime t o s y l a t e s  o f  a l i p h a t i c  k e t o n e s .  The 

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

a l l o w i n g  t h e  co m p e t in g  r e a c t i o n  o f  t h e  t o s y l a t e  w i t h  t h e  

G r i g n a r d  r e a g e n t  t o  form t h e  a n i l  3JL t o  o c c u r .  T h i s  c o m p e t in g  

r e a c t i o n  c o u l d  o c c u r  by a d d i t i o n  o f  t h e  G r i g n a r d  r e a g e n t  t o  

t h e  c a r b o n - n i t r o g e n  d o u b le  bond o f  t h e  t o s y l a t e  w i t h  s u b 

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

g ro u p  o r  t h e  r i n g  m e th y le n e  o r  by a d i r e c t  d i s p l a c e m e n t  o f  

t o s y l a t e  io n  by t h e  G r i g n a r d  r e a g e n t  ( F ig .  1 0 ) .

A A
V

+ Ph0Mg

N-OTs +

30 MgBr2

2 PhMgBr
A d d i t i o n -
E l i m i n a t i o n

N-PhN Ph 
_ N0 Ts _

D i r e c t  S u b s t i t u t i o n

PhMgBr

F i g .  10 Mechanism B o f  t h e  R e a c t i o n  o f  4 - t - B u t y l c y c l o h e x -  
anone Oxime T o s y l a t e  w i t h  Phenylmagnesium Bromide .
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Reaction
Number

T ab le  I I I

Reactions of Tosylates with Diorganomagnesium Reagents
Oxime 

Tosylate ofO
Dio rg anomagne s ium 
_____ Reagent_____

Ph2Mg

Products
PhNH,

Relativ|
Yields

100

II ch3 c o c 2h5 Ph£Mg PhNH2

PhCOCH,

99

1

III PhCOCH, (C2H5 ) 2Mg PhCOCH,
PhNH,

74

26

IV

V

VI

p -c i-c6h 4c o c h3

p -c i -c 6h 4c o c h3

PhCOCH,

(C2H5)2Mg

Ph2Mg

(p-Cl-C6H4)2Mg

p -c i -c6h 4c o c h3
p -c i -c6h 4n h 2

PhNH,
p -c i -c6h 4n h 2

p -c i -c6h 4n h 2
PhNH0

76

24

69

31

cmxnor
major
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T ab le  I I I  (c o n t in u e d )

R e a c t i o n  Oxime D iorganom agnes ium  R e l a t i v e
Number T o s y l a t e  o f   R ea g en t________  P r o d u c t s ___ Y i e l d s

V I I  PhCOCH3 (p-CH3 -C6H4 ) 2Mg p - C ^ - C ^ N l ^  39

PhNH2 61

PhCOCH3 42

p-CH3 -C6H4 COCH3 58

o f  t h e  S c h i f f ' s  b a s e s  t o  t h e i r  r e s p e c t i v e  amine and k e t o n e  f r a g m e n t s .

C a l c u l a t e d  f o r  t h e  h i g h e r  b o i l i n g  component  (amine o r  c o r r e s p o n d i n g  k 
p r e s e n t  t h e  a r e a  u n d e r  t h e  r e s p e c t i v e  p e a k  i n  t h e  g a s  ch rom a tog ram .

R e l a t i v e  y i e l d s  c o u l d  n o t  b e  o b t a i n e d  s i n c e  t h e  r e a c t i o n  was h y d r o l y z  
c h l o r i d e  s o l u t i o n  and  p-Cl-C^H^-C(CH3 )=N-Ph ( 6 6 ) (36%) was i s o l a t e d .

N>
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In  o r d e r  t o  d i s t i n g u i s h  b e tw een  t h e s e  two p o s s i b l e  

m echan ism s ,  a s e r i e s  o f  r e a c t i o n s  o f  t o s y l a t e s  w i t h  d i o r g a n o -  

magnesium r e a g e n t s  was s t u d i e d .  P r e v i o u s l y  d e s c r i b e d  r e a c 

t i o n s  o f  d ip h en y Im ag n es iu m  w i t h  4 - t - b u t y l c y c l o h e x a n o n e  oxime 

t o s y l a t e  (30) and m e th y l  e t h y l  k e to x im e  t o s y l a t e  (54).. showed . 

t h i s  r e a g e n t  t o  c a u s e  l i t t l e  o r  no r e a r r a n g e m e n t  p r i o r  t o  

r e a c t i o n  w i t h  t h e  o r g a n o m e t a l l i c  r e a g e n t  ( s e e  r e a c t i o n s  I  and 

I I  i n  T a b le  I I I ) . The r e s u l t s  o f  t h e s e  d io rga nom a gnes ium  

r e a c t i o n s  a r e  g i v e n  i n  T a b le  I I I  and a r e  b e s t  e x p l a i n e d  by a 

d i r e c t  d i s p l a c e m e n t  mechanism,  f o r  t h e  amine ( o r  c o r r e s p o n d 

i n g  k e t o n e )  e x p e c t e d  from t h e  d i r e c t  d i s p l a c e m e n t  was c o n 

s i s t e n t l y  t h e  m a jo r  p r o d u c t  i n  r e a c t i o n s  I -V .

The r e s u l t s  of  r e a c t i o n s  I I  and I I I ,  when e v a l u a t e d  

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

a d d i t i o n - e l i m i n a t i o n  mechanism w ere  o p e r a t i n g ,  t h e n  t h e  p r o 

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

r e a c t i o n s  would p r o c e e d  t h r o u g h  t h e  same i n t e r m e d i a t e  6_7 

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

c a r b o n - n i t r o g e n  d o u b le  bond .  However,  t h e  r e l a t i v e  y i e l d s  

w ere  r e v e r s e d ,  and t h e  m a jo r  p r o d u c t  f rom b o t h  r e a c t i o n s  was 

t h e  one e x p e c t e d  from a d i r e c t  d i s p l a c e m e n t .  S e c o n d ly ,  i f  

an a d d i t i o n - e l i m i n a t i o n  mechanism w ere  o p e r a t i n g ,  t h e  p r o d u c t  

r a t i o s  i n  r e a c t i o n s  I I I  and IV would  be  d e t e r m i n e d  by  t h e

m i g r a t o r y  a p t i t u d e s  o f  t h e  s u b s t i t u t e n t s  (p h e n y l  »  m e th y l  
33and e t h y l ) .  The p r o d u c t  r a t i o s ,  h o w ever ,  a r e  c o n t r a r y  t o  

t h o s e  p r e d i c t e d  on t h i s  b a s i s  and a g a i n  a r e  c o n s i s t e n t  w i t h  

a  d i r e c t  d i s p l a c e m e n t  mechanism.
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Ph-C-N-OTs

c h3

67

S i n c e  t h e  d io rga nom agnes ium  r e a g e n t s  a r e  Lewis a c i d s ,  

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

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

w i t h  t h e  d io rg a n o m ag n es iu m  r e a g e n t  were  o b s e r v e d .  A com

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

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

a c i d  s t r e n g t h  o f  t h e  d io rg a n o m a g n es iu m  r e a g e n t .  T h i s  t r e n d  

can  b e  s e e n  i n  r e a c t i o n s  IV-VI i n  w h ich  t h e  Lewis a c i d  

s t r e n g t h  o f  t h e  d io rg a n o m a g n es iu m  r e a g e n t  p r o b a b l y  i n c r e a s e s  

i n  t h e  o r d e r  d ie th y Im a g n e s iu m  <(" d iphenyIm agnes ium  ^ P jP ' -

d ic h lo ro p h e n y Im a g n e s iu m  e s t i m a t e d  from t h e  r e l a t i v e  a c i d i t i e s
34o f  b e r y l l i u m  compounds.  The r e l a t i v e  y i e l d  o f  t h e  p r o d u c t  

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

The s t r u c t u r e  o f  t h e  t o s y l a t e  a p p e a r s  t o  be  a s eco n d  

f a c t o r  i n  d e t e r m i n i n g  t h e  amount o f  p r o d u c t  formed by r e 

a r r a n g e m e n t .  The oxime t o s y l a t e s  o f  a l i p h a t i c  k e t o n e s  

a p p a r e n t l y  do n o t  u n d e rg o  r e a r r a n g e m e n t  r e a d i l y  i n  t h e  p r e 

s e n c e  o f  a Lewis a c i d  ( s e e  r e a c t i o n s  I  and I I ) , w h i l e  t h e  

oxime t o s y l a t e s  o f  a r y l  k e t o n e s  do u n d e rg o  r e a r r a n g e m e n t  

r e a d i l y .  C o n s i d e r ,  f o r  exam ple ,  t h e  r e a c t i o n  o f  b enzophenone  

oxime t o s y l a t e  (48) m e n t io n e d  p r e v i o u s l y .  Thus t h e  r e a c t i o n  

o f  a l k y l  a r y l  oxime t o s y l a t e s  w i t h  d ia r y Im a g n e s iu m  r e a g e n t s  

may b e  e x p e c t e d  t o  g i v e  g r e a t e r  amounts  o f  p r o d u c t  o f  r e 

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

i n  r e a c t i o n s  VI and V I I .
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R e a c t io n s  of  l - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  Oxime To sy 

l a t e  w i t h  O r g a n o m e t a l l i c  R ea g en ts

R e s o l u t i o n  o f  1 - m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e

oxime (69) p r e p a r e d  from t h e  meso p i p e r i d o n e  68_ h as  b een
35r e p o r t e d  by L y le  and  L y le  t o  g i v e  t h e  d e x t r o r o t a t o r y  

i s o m e r .  The o p t i c a l  a c t i v i t y  o f  (+ ) -6 9  was c a u s e d  by t h e  

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

b o n - n i t r o g e n  d o u b le  bond o f  t h e  ox im ino  f u n c t i o n .  Sub

s e q u e n t l y ,  t h e  a b s o l u t e  c o n f i g u r a t i o n  o f  t h e  d e x t r o r o t a t o r y
36i so m er  o f  69̂  was e s t a b l i s h e d  by L y le  and T ym insk i  ( s e e  

F i g .  1 1 ) .

The r e a c t i o n  o f  t h e  t o s y l a t e  o f  su ch  an o p t i c a l l y  

a c t i v e  oxime w i t h  a G r i g n a r d  r e a g e n t  o f f e r e d  a means o f  d i s 

t i n g u i s h i n g  b e tw een  an a d d i t i o n  - e l i m i n a t i o n  mechanism and 

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

w i t h  a d d i t i o n  o f  t h e  G r i g n a r d  r e a g e n t  t o  t h e  c a r b o n - n i t r o g e n  

d o u b le  bond f o l l o w e d  by l o s s  o f  t o s y l a t e  i o n  w i t h  r e a r r a n g e 

ment o f  t t ie  m i g r a t i n g  g r o u p ,  t h e  m o l e c u l a r  asymmetry o f  t h e  

t o s y l a t e  would  be  l o s t  r e s u l t i n g  i n  t h e  f o r m a t i o n  o f  o p t i 

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

p l a c e m e n t  o f  t o s y l a t e  i o n  by t h e  G r i g n a r d  r e a g e n t  would  be  

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

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

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

r e a c t i o n  c o n d i t i o n s .

I n i t i a l l y  t h e  r e a c t i o n  o f  1 - m e t h y l - 2 , 6 - d i p h e n y l - 4 -  

p i p e r i d o n e  oxime t o s y l a t e  (70)  w i t h  d iphen y Im ag n es iu m  was 

s t u d i e d  t o  a v o id  t h e  p r e s e n c e  o f  magnes ium b ro m id e  i n  t h e  

s o l u t i o n  o f  t h e  o r g a n o m e t a l l i c  r e a g e n t .  U n r e a c t e d  7£,  how

e v e r ,  was r e c o v e r e d  i n  a  54% y i e l d .  The i n f r a r e d  s p e c t ru m  

o f  t h e  r e s i d u a l  o i l  r e m a i n in g  a f t e r  u n r e a c t e d  70 was s e p a r a t e d
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c o n t a i n e d  s t r o n g  bands  a t  3500,  3400,  1725,  and 1670 cm ^ 

s u g g e s t i n g  t h e  p r e s e n c e  o f  a n i l i n e ,  l - m e t h y l - 2 , 6 ' - d i p h e n y l -  

4 - p i p e r i d o n e  (68)  , and l - m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  

a n i l  (7_1) .

The r e a c t i o n  o f  70. w i t h  pheny lm agnes ium  b ro m id e

( 1 :2  m o la r  r a t i o )  was shown t o  g i v e  l - m e t h y l - 2 , 6 - d i p h e n y l -

4 - p i p e r i d o n e  a n i l  (71)  . The i n f r a r e d  s p e c t r u m  o f  7JL was

c o n s i s t e n t  w i t h  t h i s  s t r u c t u r e  showing a s t r o n g  b an d  a t

1675 cm i n d i c a t i v e  o f  t h e  c a r b o n - n i t r o g e n  d o u b le  bond

s t r e t c h i n g  v i b r a t i o n .  An a t t e m p t  t o  r e c r y s t a l l i z e  7_1 from

h o t  95% e t h a n o l  r e s u l t e d  i n  h y d r o l y s i s  o f  t h e  a n i l  t o  1-

m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  (68)  and a n i l i n e ,  t h e r e b y

c o n f i r m i n g  i t s  s t r u c t u r e .  T h e r e f o r e ,  no r e a r r a n g e m e n t  o f

t o s y l a t e  70. o c c u r r e d  p r i o r  t o  r e a c t i o n  w i t h  t h e  G r i g n a r d

r e a g e n t .  The e x c l u s i v e  f o r m a t i o n  o f  71 was n o t  e x p e c t e d

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

c a r b o c y c l i c  a n a l o g s .  The a b s e n c e  o f  r e a r r a n g e m e n t  o f  70_

p r i o r  t o  r e a c t i o n  w i t h  t h e  G r i g n a r d  r e a g e n t  may b e  due t o

t h e  u n u s u a l  s t a b i l i t y  o f  70_. I t  was p r e v i o u s l y  m e n t io n e d

t h s t  70_ was r e l a t i v e l y  . u n r e a c t i v e  to w a rd  d ip h en y Im ag n es iu m
37w i t h  t h e  r e c o v e r y  o f  unchanged  _70. L y l e  was u n a b l e  t o  

e f f e c t  a s a t i s f a c t o r y  Beckmann r e a r r a n g e m e n t  o f  l - m e t h y l - 2 ,6 -  

d i p h e n y l - 4 - p i p e r i d o n e  oxime (69)  w i t h  a c i d i c  c o n d i t i o n s .  On 

t h e  o t h e r  h a n d ,  4 - t - b u t y l c y c l o h e x a n o n e  oxime (22) r e a d i l y  

un d e rw en t  a Beckmann r e a r r a n g e m e n t ,  and i t s  t o s y l a t e  30 was 

c o n v e r t e d  by  pheny lm agnes ium  b ro m id e  t o  a p r o d u c t  o f  r e 

a r r a n g e m e n t  (T a b le  I ) . Any p a r t i c i p a t i o n  o f  t h e  b a s i c  n i t r o 

gen o f  10_ by c o o r d i n a t i o n  w i t h  magnesium b ro m id e  would  p r o 

b a b l y  e f f e c t  t h e  S c h le n k  e q u i l i b r i u m  o f  t h e  G r i g n a r d  r e a g e n t  

and c a n n o t  be  r u l e d  o u t  as  a  f a c t o r  i n  d e t e r m i n i n g  t h e  c o u r s e  

o f  t h e  r e a c t i o n .
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F i g .  11 R e a c t i o n  o f  ( + ) - l - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  
Oxime T o s y l a t e  w i t h  Phenylmagnesium Bromide .

l - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  oxime (69) was

r e a d i l y  r e s o l v e d  a c c o r d i n g  t o  t h e  p r o c e d u r e  d e s c r i b e d  by 
35L y le  and L y l e  t o  g i v e  t h e  d e x t r o r o t a t o r y  i so m e r  w i t h  a 

s p e c i f i c  r o t a t i o n  o f  + 3 1 .2  t o  + 3 2 .8 ° .  The p r e p a r a t i o n  o f  

o p t i c a l l y  a c t i v e  t o s y l a t e  7_0 was more d i f f i c u l t  due  t o  

r a c e m i z a t i o n  u n d e r  t h e  r e a c t i o n  c o n d i t i o n s .  A m o d i f i c a t i o n  

o f  t h e  p r o c e d u r e  d e s c r i b e d  by H a tch  and C r a m ^ ^ p r o v e d  t o  b e  

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

s p e c i f i c  r o t a t i o n  o f  + 5 .6  t o  + 7 . 4 ° .
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The r e a c t i o n  o f  ( + ) -7 0  ( [ a ] ^  + 7 . 4 ° )  w i t h  p h e n y l 

magnesium b ro m id e  f o l l o w i n g  t h e  p r o c e d u r e  d e s c r i b e d  f o r  t h e

r e a c t i o n  o f  r a ce m ic  70 gave  ( - ) - l - m e t h y l - 2 , 6 - d i p h e n y l - 4 -
23

p i p e r i d o n e  a n i l  (71) ( [ ct] „ - 2 . 1 ° )  i n  a 4% y i e l d ,  w h i l e
23r e a c t i o n  o f  ( + ) -7 0  ( [ex.] + 5 .6 ° )  w i t h  pheny lm agnes ium  b r o -

23
mide a t  i c e - s a l t  b a t h  t e m p e r a t u r e  gave  ( - ) - 7 1  ( [ h ] ^  - 1 . 4 ° )

i n  a 52% y i e l d .  The r e a c t i o n  t e m p e r a t u r e  d i d  n o t  e f f e c t  t h e  

o p t i c a l  p u r i t y  o f  ( - ) - 7 1 ,  b u t  d i d  i n c r e a s e  t h e  y i e l d  o f  ( - ) -  

71 by a  f a c t o r  o f  t h i r t e e n .

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

p r e p a r e d  s o l u t i o n  o f  ( - ) - 7 1  i n  d i o x a n e  showed a p l a i n  n e g a 

t i v e  c u r v e  ( F i g .  1 2 ) .  The same s o l u t i o n  a f t e r  s t a n d i n g  f o r  

t h r e e  d a y s ,  h o w ev er ,  showed no n e g a t i v e  c u r v e ,  b u t  o n ly  a 

z e r o  r o t a t i o n  l i n e .  A lso  a s o l u t i o n  o f  ( - ) -7_ l  i n  957o aqueous  

d io x a n e  p ro d u c e d  no r o t a t i o n  o f  p l a n e  p o l a r i z e d  l i g h t .  T h i s  

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

e x h i b i t e d  by ( - ) - 7 1  was i n d e e d  due t o  t h e  m o l e c u l a r  asymmetry 

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

d o u b le  bond .

The mechanism o f  t h e  r e a c t i o n  o f  ( + ) -7 0  w i t h  p h e n y l 

magnesium b ro m id e  must  a c c o u n t  f o r  t h e  f o r m a t i o n  o f  ( - ) - 7 1 .

An a d d i t i o n - e l i m i n a t i o n  mechanism m ust  be  r e j e c t e d  f o r  t h e  

f o r m a t i o n  o f  i n t e r m e d i a t e  _72 w ould  d e s t r o y  t h e  m o l e c u l a r  

asymmetry  o f  t h e  m o l e c u l e  and would  l e a d  t o  t h e  f o r m a t i o n  o f  

r a c e m ic  p r o d u c t .  B ecause  o f  t h e  f o r m a t i o n  o f  ( - ) -7 _ l ,  t h e  

most  p r o b a b l e  mechanism a p p e a r e d  t o  b e  a  d i r e c t  d i s p l a c e m e n t  

o f  t o s y l a t e  i o n  by t h e  G r i g n a r d  r e a g e n t .  The mechanism 

p r o b a b l y  i n v o l v e d  i n i t i a l  c o o r d i n a t i o n  o f  t h e  G r i g n a r d  r e 

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

t o  g i v e  an  i n t e r m e d i a t e  complex w h ic h  c o l l a p s e d  t o  form p r o 

d u c t  w i t h  p r o d u c t i o n  o f  t h e  N-Ph bond  and b r e a k i n g  o f  t h e  

N-OTs bond .  W hether  t h i s  d i r e c t  d i s p l a c e m e n t  o c c u r r e d  w i t h
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r e t e n t i o n  o r  i n v e r s i o n  o f  c o n f i g u r a t i o n  c a n n o t  be  d e t e r m in e d

from t h e s e  r e s u l t s  f o r  t h e  a b s o l u t e  c o n f i g u r a t i o n  o f  ( - ) - 7 1

h a s  n o t  b e e n  e s t a b l i s h e d .  N u c l e o p h i l i c  d i s p l a c e m e n t  r e a c t i o n s
38a t  v i n y l i c  c a r b o n  h a v e  b e en  found  t o  g i v e  p r o d u c t s  o f  p r e 

d o m in a n t ly  r e t a i n e d  c o n f i g u r a t i o n ,  and t h e  e x p e r i m e n t a l  e v i -  ' 

dence  f a v o r s  an i n t e r m e d i a t e  complex  mechanism r a t h e r  t h a n  a 

c o n c e r t e d  mechanism as  i n  d i s p l a c e m e n t  r e a c t i o n s  a t  s a t u r a t e d  

c a r b o n .

oxime t o s y l a t e s  o f  a l i p h a t i c  k e to n e s . '  The f o r m a t i o n  o f  a n i l  

31 from t h e  r e a c t i o n  o f  4 - t - b u t y l c y c l o h e x a n o n e  oxime t o s y 

l a t e  (3 0 ) w i t h  pheny lm agnes ium  b ro m id e  m ost  l i k e l y  o c c u r r e d  

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

r e a g e n t  ( F ig .  1 0 ) .  The r e a r r a n g e m e n t  o f  3Q_ i n  t h e  p r e s e n c e  

o f  a  Lewis a c i d  t o  g i v e  t h e  0 - t o s y l  d e r i v a t i v e  o f  t h e  l a c t a m  

(5 1 a ) , h o w ev e r ,  was c o n s i d e r a b l y  f a s t e r .  The 0 - t o s y l  d e r i v a 

t i v e  ( 5 1 a ) t h e n  u n d e rw e n t  r a p i d  r e a c t i o n  w i t h  t h e  G r i g n a r d  

r e a g e n t ,  most  l i k e l y  by an  a d d i t i o n - e l i m i n a t i o n  m echanism,  t o  

g i v e  t h e  S c h i f f ' s  b a s e  3 2 .

Ph

Ph'
72

A s i m i l a r  r e a c t i o n  most  l i k e l y  o c c u r r e d  w i t h  t h e
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EXPERIMENTAL

G e n e r a l

M e l t i n g  P o i n t s . M e l t i n g  p o i n t s  w ere  d e t e r m i n e d  

u s i n g  a K o f l e r  h o t - s t a g e  m e l t i n g  p o i n t  a p p a r a t u s  e q u ip p e d  

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

39 40I n f r a r e d  A b s o r p t i o n  S p e c t r a . ’ The i n f r a r e d

a b s o r p t i o n  s p e c t r a  were  d e t e r m in e d  u s i n g  a P e r k in - E lm e r  

Model 137B i n f r a c o r d  s p e c t r o p h o t o m e t e r  e q u ip p e d  w i t h  sodium 

c h l o r i d e  o p t i c s  o r  a P e r k in - E lm e r  Model 21 i n f r a r e d  s p e c t r o 

p h o to m e te r  e q u ip p e d  w i t h  sodium c h l o r i d e  o p t i c s  a t  s e t t i n g s  

o f  r e s o l u t i o n ,  927; r e s p o n s e ,  1; g a i n ,  5 . 5 - 6 . 0 ;  s p e e d ,  4 - 6 ;  

s u p r e s s i o n ,  0; s c a l e ,  s t a n d a r d .  The s p e c t r a  d e t e r m i n e d  on 

t h e  Model 137B a r e  i n d i c a t e d  by N o . ,  and t h o s e  d e t e r m i n e d  on 

t h e  Model 21 a r e  i n d i c a t e d  by No. The s p e c t r a  o f  l i q u i d s

w ere  d e t e r m i n e d  as  f i l m s ,  and t h e  s p e c t r a  o f  s o l i d s  w ere  

d e t e r m in e d  as  m u l l s  i n  H a lo c a r b o n  o i l  f rom 4000 cm ^ t o  1300 

cm ^ and i n  N u jo l  from 1300 cm ^ t o  650 cm A l l  o f  t h e  

bands  l i s t e d  w ere  s t r o n g  e x c e p t  t h o s e  i n d i c a t e d  weak (w) o r  

medium (m ) , and t h e  l o c a t i o n  o f  t h e  b an d s  i s  g i v e n  i n  f r e 

quency u n i t s ,  cm

41 42U l t r a v i o l e t  A b s o r p t i o n  S p e c t r a . ’ The u l t r a 

v i o l e t  a b s o r p t i o n  s p e c t r a  w ere  d e t e r m in e d  u s i n g  a  P e r k i n -  

Elmer Model 4000 r e c o r d i n g  s p e c t r o p h o t o m e t e r .  The s p e c t r a  

were  d e t e r m i n e d  i n  t h e  s o l v e n t s  i n d i c a t e d ,  and t h e  w ave

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

O p t i c a l  R o t a t i o n  D a t a . O p t i c a l  r o t a t i o n s  w ere  d e t e r 

m ined on a F r a n z  S chm id t  and Haensch  p o l a r i m e t e r  u s i n g  a  sodium
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v a p o r  lamp as  a  l i g h t  s o u r c e ,  and a l l  m easu rem en ts  were  made 

i n  a 2 dcm. t u b e .  The s o l v e n t  and c o n c e n t r a t i o n  (g .  p e r  100 

ml.  o f  s o l u t i o n )  a r e  i n d i c a t e d  f o r  e a ch  m ea su rem en t .

O p t i c a l  R o t a t o r y  D i s p e r s i o n  D a t a . The o p t i c a l  r o t a 

t o r y  d i s p e r s i o n  c u r v e s  w ere  d e t e r m in e d  on a Rudolph r e c o r d i n g  

s p e c t r o p o l a r i m e t e r  Model 2 6 0 / 6 5 5 /8 5 0 /8 1 0 -6 1 4  u s i n g  a  0 . 1  dcm. 

t u b e .  The s o l v e n t  and c o n c e n t r a t i o n  (g .  p e r  100 ml.  o f  s o l u 

t i o n )  a r e  i n d i c a t e d  f o r  e a c h  c u r v e ,  and d a t a  a r e  g i v e n  as  

m o l e c u l a r  r o t a t i o n s ,

43 44N u c l e a r  M a g n e t ic  Resonance  S p e c t r a . ’ The n u c l e a r

m a g n e t i c  r e s o n a n c e  s p e c t r a  w ere  d e t e r m in e d  u s i n g  a V a r i a n  

Model A-60 p r o t o n  r e s o n a n c e  s p e c t r o m e t e r .  The s p e c t r a  were  

d e t e r m in e d  i n  t h e  s o l v e n t s  i n d i c a t e d ,  and t h e  c h e m i c a l  s h i f t s  

a r e  g i v e n  i n  p . p .m .  r e l a t i v e  t o  t e t r a m e t h y l s i l a n e  as  an i n 

t e r n a l  s t a n d a r d .

Gas C h ro m a to g ra p h ic  A n a l y s i s  D a t a . The gas  c h r o m a to 

g r a p h i c  a n a l y s e s  w ere  d e t e r m i n e d  on a P e r k in - E lm e r  Model 154 

v a p o r  f r a c t o m e t e r  u s i n g  h e l i u m  as  t h e  c a r r i e r  g a s .  The column 

p a c k i n g ,  t e m p e r a t u r e  and f lo w  r a t e  a r e  i n d i c a t e d  f o r  each  

ch rom atog ram .  The y i e l d s  o f  p r o d u c t s  a r e  o n l y  r e l a t i v e  y i e l d s ,  

and no c a l i b r a t i o n  c u r v e s  w ere  d e t e r m i n e d .  The r e t e n t i o n  t im e s  

o f  t h e  p r o d u c t s  w ere  d e t e r m i n e d  u s i n g  two d i f f e r e n t  co lumns 

and i n  a l l  c a s e s  w ere  i d e n t i c a l  t o  t h e  r e t e n t i o n  t im e s  o f  an 

a u t h e n t i c  samp1e .

A n a l y t i c a l  D a t a . M ic r o a n a l y s e s  were  d e t e r m i n e d  by 

S ch w arzkopf  M i c r o a n a l y t i c a l  L a b o r a t o r y ,  W oods ide ,  New Y ork ,  

and on a F and M Model 180 c a r b o n ,  h y d ro g e n  and n i t r o g e n  a n a 

l y z e r .  The m i c r o a n a l y s e s  d e t e r m in e d  on t h e  F and M a n a l y z e r
FMare indicated by Found and represent an average of three 

determinations.
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P r e p a r a t i o n  and R e a c t i o n s  o f  5 a - C h o l e s t a n - 3 - o n e  Oxime (8)

5 a - C h o l e s t a n - 3 f 3 - o l  CIO) . A s im p le  a p p a r a t u s  f o r  

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

f i t t e d  w i t h  a  b a l l o o n  on t h e  s i d e  arm and a t w o - h o le d  r u b b e r  

s t o p p e r  c o n t a i n i n g  a s t o p c o c k  f o r  i n t r o d u c t i o n  o f  h y d ro g en  

and a s m a l l  s e p a r a t o r y  f u n n e l  f o r  i n t r o d u c t i o n  o f  sam p le .  

P l a t i n u m  o x i d e  ( 0 .4 0  g . )  was added t o  t h e  h y d r o g e n a t i o n  f l a s k ,  

and t h e  s i d e s  o f  t h e  f l a s k  w ere  washed w i t h  e t h y l  a c e t a t e .

The m i x t u r e  was s t i r r e d  w i t h  a m a g n e t i c  s t i r r e r ,  and h y d ro g e n  

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

t i o n  o f  20 g .  o f  c h o l e s t e r o l  and one d rop  o f  70% p e r c h l o r i c  

a c i d  i n  500 ml.  o f  e t h y l  a c e t a t e  was a d d e d ,  and t h e  m i x t u r e  

was s t i r r e d  f o r  24 h r s . One d rop  o f  50% sodium h y d r o x i d e  was 

a d d ed ,  and t h e  c a t a l y s t  was removed by  f i l t r a t i o n .  The e t h y l  

a c e t a t e  was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e ,  

and t h e  r e s i d u a l  s o l i d  was h e a t e d  u n d e r  r e f l u x  f o r  2 h r s .  w i t h  

500 ml.  o f  e t h a n o l ,  5 . 0  g .  o f  sodium h y d r o x i d e  and 20 m l .  o f  

w a t e r .  The s o l v e n t  was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  

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

l a t e d  by f i l t r a t i o n  and a g a i n  washed w i t h  w a t e r .  R e c r y s t a l 

l i z a t i o n  from m e th a n o l  gave  1 7 . 5 - 1 8 . 6  g .  (87-93%) o f  5 a - c h o l e s -  

t a n - 3 p - o l  ( 1 0 ) ,  m .p .  1 4 4 - 1 4 5 .5 ° ;  l i t . 4 ^ m .p .  1 3 9 -1 4 2 ° .

5 a - C h o l e s t a n - 3 - o n e  (113 was p r e p a r e d  a c c o r d i n g  t o  t h e
4-6p r o c e d u r e  d e s c r i b e d  by Bruce  t o  g i v e  a  74-85% y i e l d  o f  1 1 , 

m .p .  1 3 1 . 5 - 1 3 3 . 5 ° ;  l i t . 46 m .p .  1 2 9 -1 3 0 ° .

5 a - C h o l e s t a n - 3 - o n e  Oxime (8) was p r e p a r e d  a c c o r d i n g
47 48t o  t h e  p r o c e d u r e  d e s c r i b e d  by Shoppee and Edward t o  g i v e

a  98-99% y i e l d  o f  8̂ , m .p .  1 9 1 - 1 9 3 ° ,  [a] ^  + 3 1 .4 °  ( e t h a n o l ,
49

c = 0 .2 ;  l i t .  m .p .  1 9 9 ° .

ORD Curve (No. 82 ,  e t h a n o l ,  c = 0 .2 0 8 ) :  [0] ^ q+193 .1 °  ,
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[ 0 ] 589+ 1 7 3 .8 ° ,  [ 0 ] 42o+ 3 4 7 .6 ° ,  [0] 31Q+ 7 3 3 . 8 ° ,  [0] 24Q+ 2 3 1 7 . 0 ° .

5 a - C h o l e s t a n - 3 - o n e  Oxime, M ethy l  E t h e r  (12) . A m ix 

t u r e  o f  2 .0  g .  o f  5 a - c h o l e s t a n - 3 - o n e , 1 .7  g .  o f  methoxyamine 

h y d r o c h l o r i d e ,  and 2 .0  g .  o f  an h y d ro u s  sodium a c e t a t e  i n  200 

m l .  o f  75% aqueous  e t h a n o l  was h e a t e d  u n d e r  r e f l u x  f o r  4 h r s .  

W a te r  was a d d e d ,  and t h e  s o l i d  w hich  p r e c i p i t a t e d  was s e p a r a t e d  

by f i l t r a t i o n .  The s o l i d  was r e c r y s t a l l i z e d  from m e th a n o l  

g i v i n g  1 .0  g .  (487o) o f  5 a - c h o l e s t a n - 3 - o n e  ox im e,  m e th y l  e t h e r  

(12),  m .p .  9 1 - 9 3 . 5 ° ,  [ a ] £ 3 + 4 5 . 8 °  ( e t h a n o l ,  c - 0 . 0 9 6 ) .

A n a l . C a l c d .  f o r  COQH/ n N0: C, 8 0 .9 0 ;  H, 1 1 .8 8 ;
FMN, 3 . 3 7 .  Found : C, 8 0 .7 2 ;  H, 1 2 .1 0 ;  N, 3 . 4 5 .

IR Sp ec t ru m  ( N o . ^  3 6 8 3 ) :  2904,  2840,  1635 ( w ) , 1053,

891 ,  872.

ORD Curve (No. 98 ,  e t h a n o l ,  c = 0 .0 9 6 ) :  [0] ^ ^ ^ + 4 7 6 . 3°

[ 0 ] 58g+ 5 1 9 .6 ° ,  [ 0 ] 3oo+1256° ,  [0] 26q °2 3 3 8 0 , [0] 24Q+ 3 4 6 4 ° .

5 a - C h o l e s t a n - 3 - o n e  Oxime B e n z o a te  ( 1 3 ) . To a  s o l u t i o n  

o f  1 . 0  g .  o f  5 a - c h o l e s t a n - 3 - o h e  oxime i n  10 m l .  o f  p y r i d i n e  

was added  1 .0  g .  o f  b e n z o y l  c h l o r i d e .  The s o l u t i o n  was s t i r r e d  

f o r  8 h r s .  and a l l o w e d  t o  s t a n d  o v e r n i g h t .  W ate r  was a d d ed ,  

and t h e  s o l i d  w h ich  p r e c i p i t a t e d  was s e p a r a t e d  by f i l t r a t i o n .  

The s o l i d  was added  t o  a  s a t u r a t e d  s o l u t i o n  o f  sodium b i c a r 

b o n a t e ,  s t i r r e d  f o r  3 h r s . ,  s e p a r a t e d  by f i l t r a t i o n ,  and washed 

w i t h  w a t e r .  R e c r y s t a l l i z a t i o n  from m e th a n o l  gave  0 .7  g .  (567.)

o f  c r u d e  5 a - c h o l e s t a n - 3 - o n e  oxime b e n z o a t e ,  m .p .  1 3 8 -1 5 8 ° ,
25[ a ] D + 3 2 .5 °  ( e t h a n o l ,  c = 0 . 2 ) ,  o f  w h ich  0 .2 0  g .  was c h r o m a to 

g r a p h e d  on 5 . 0  g .  o f  a c i d i c  a lu m in a .  E l u t i o n  w i t h  50 m l .  o f  

b e n z e n e - e t h e r  ( 1 : 1 )  gav e  0 .1 7  g .  o f  p u r e  5 a - c h o l e s t a n - 3 - o n e  

oxime b e n z o a t e  (13 ) ,  m .p .  1 8 0 - 1 8 5 ° ,  +125° ( e t h a n o l ,  c=

0 . 0 8 3 ) ,  a f t e r  r e c r y s t a l l i z a t i o n  from p e t r o l e u m  e t h e r .
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A n a l .  C a lc d .  f o r  Co / Hr1 N0o : C, 8 0 .7 3 ;  H, 1 0 . 1 7 .  34 51 2
Found: C, 8 0 .5 3 ;  H, 1 0 . 2 9 .

IR S p ec t ru m  ( N o . ^  3 5 6 4 ) :  2910, 2860, 1732,  1630 (m ) ,

1279,  1262,  1250,  1085,  1065,  858 ,  702.

ORD Curve (No. 83 ,  e t h a n o l ,  c = 0 .2 0 1 ) :  [ 0 ] ^ ^ ^ + 2 5 1 .6 ° ,

[ 0 ] 589+ 3 7 7 .4 ° ,  [ 0 ] 45O+ 9 O 5 .8 ° ,  [ 0 ] 33q+ 2 , 8 1 8 ° ,  [ 0 ] 2g3+ 5 , 8 8 7 ° ,

[0] 277+3 ,12O ° .

5 a - C h o l e s t a n - 3 - o n e  Oxime A c e t a t e  ( 1 4 ) . A s o l u t i o n  

o f  0 .3  g .  o f  5 a - c h o l e s t a n - 3 - o n e  oxime and 4 m l .  o f  a c e t i c  

a n h y d r i d e  i n  30 m l .  o f  d i o x a n e  was h e a t e d  on a s te a m  b a t h  

f o r  1 0 .5  h r s .  A f t e r  c o o l i n g ,  w a t e r  was a d d e d ,  and t h e  s o l i d  

w hich  p r e c i p i t a t e d  was s e p a r a t e d  by f i l t r a t i o n .  The s o l i d  

was r e c r y s t a l l i z e d  from m e th a n o l  g i v i n g  0 . 1  g .  (30%) o f  5 a -  

c h o l e s t a n - 3 - o n e  oxime a c e t a t e  ( 1 4 ) ,  m .p .  1 2 4 -1 4 3 ° .

A na l .  C a l c d .  f o r  C„ H, N0„; C, 7 8 .5 0 ;  H, 1 1 .1 3 ;
TPM

N, 3 . 1 6 .  Found : C, 7 8 .6 2 ;  H, 1 1 .5 6 ;  N, 3 . 2 5 .

IR S p ec t ru m  ( N o . ^  3 8 4 0 ) :  2900,  2842,  1750,  1362,  1238,  

1205, 997 ,  950,  927,  865.

A t te m p te d  P r e p a r a t i o n  o f  5 a - C h o l e s t a n - 3 - o n e  Oxime

T o s y l a t e  (15) .  ( a ) . A t t e m p ts  t o  p r e p a r e  t h i s  t o s y l a t e  a c c o r -
XOb

d in g  t o  t h e  p r o c e d u r e  d e s c r i b e d  by H a tc h  and Cram w ere  u n 

s u c c e s s f u l  r e s u l t i n g  i n  t h e  i s o l a t i o n  o f  u n r e a c t e d  oxime 8_ 

a n d / o r  3 - a z a - A - h o m o - 5 a - c h o l e s t a n - 4 ~ o n e  ( 1 6 ) .

( b ) . The sod ium s a l t  o f  t h e  oxime was p r e p a r e d  w i t h  

sodium h y d r i d e  d i s p e r s i o n  i n  b e n z e n e  and was t r e a t e d  w i t h  p -  

t o l u e n e s u l f o n y l  c h l o r i d e  g i v i n g  3 - a z a - A - h o m o - 5 a - c h o l e s t a n - 4 -  

one ( 1 6 ) ,  m .p .  2 4 8 -2 5 8 ° ;  l i t . ^  m .p .  2 6 8 -2 7 1 ° .

Beckmann R ea r ran g em en t  o f  5 a - C h o l e s t a n - 3 - o n e  Oxime ( 8 ) .

( a ) .  W ith  T h i o n y l  C h l o r i d e . The Beckmann r e a r r a n g e 

ment o f  5 a - c h o l e s t a n - 3 - o n e  oxime a c c o r d i n g  t o  t h e  p r o c e d u r e  

d e s c r i b e d  by Shoppee and S l y " ^  gave 3 - a z a - A - h o m o - 5 a - c h o l e s t a n -
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4 - o n e  (16) ,  m .p .  2 6 5 -2 7 2 ° ;  l i t . ^  m .p .  2 6 8 - 2 7 1 ° ,  [ ct] ^ +16° 

( c h l o r o f o r m ,  c = 0 . 7 ) .

( b ) . W ith  P o l y p o s p h o r i c  A c id .  The r e a r r a n g e m e n t  f o l -
51lo w in g  t h e  p r o c e d u r e  d e s c r i b e d  by Doorenbos  and Wu gave  3-  

a z a - A - h o m o - 5 a - c h o l e s t a n - 4 - o n e  ( 1 6 ) ,  m .p .  2 5 9 - 2 6 4 ° ,  [ct] + 1 5 .4 °  

( e t h a n o l ,  c = 0 . 2 ) ;  l i t . " ^  m .p .  2 7 5 . 5 - 2 7 6 . 5 ° .

( c ) . W ith  B a s e . A s o l u t i o n  o f  5 . 0  g. o f  5 a - c h o l e s -  

t a n - 3 - o n e  oxime and 5 . 0  g .  o f  p - t o l u e n e s u l f o n y l  c h l o r i d e  i n  

170 ml.  o f  p y r i d i n e  was h e a t e d  on a  s te a m  b a t h  f o r  10 h r s .

A f t e r  c o o l i n g ,  11 ml.  o f  w a t e r  was a d d e d ,  and t h e  r e a c t i o n  

m i x t u r e  was p o u re d  i n t o  220 m l .  o f  c o l d  6 N. h y d r o c h l o r i c  

a c i d .  The s o l i d  which  p r e c i p i t a t e d  was s e p a r a t e d  by f i l t r a 

t i o n  and r e c r y s t a l l i z e d  from m e th a n o l  g i v i n g  2 .0  g .  (40%) o f

3 - a z a - A - h o m o - 5 a - c h o l e s t a n - 4 - o n e  ( 1 6 ) ,  m .p .  2 5 8 -2 6 2 ° ;  l i t . " ^  

m .p .  2 6 8 -2 7 1 ° .

P r e p a r a t i o n  o f  Oximes

4 - t - B u t y l c y c l o h e x a n o n e  Oxime ( 2 2 ) . A m i x t u r e  o f  3 0 .0  

g .  o f  4 - t - b u t y l c y c l o h e x a n o n e ,  2 5 .0  g .  o f  h y d r o x y la m in e  h y d r o 

c h l o r i d e ,  and 2 8 .9  g .  o f  a n h y d ro u s  sodium a c e t a t e  i n  1200 ml.  

o f  75% aqueous  e t h a n o l  was h e a t e d  u n d e r  r e f l u x  f o r  6 h r s .

A f t e r  c o o l i n g ,  t h e  m i x t u r e  was p o u r e d  i n t o  one l i t e r  o f  c o l d  

w a t e r ,  and t h e  s o l i d  w h ich  p r e c i p i t a t e d  was s e p a r a t e d  by f i l 

t r a t i o n  g i v i n g  3 0 . 9 - 3 2 . 0  g .  (94-9870) o f  4 - t - b u t y l c y c l o h e x a n o n e  

oxime ( 2 2 ) ,  m .p .  1 3 6 -1 3 8 ° ;  l i t . " ^  m .p .  1 3 5 -1 3 6 ° .

An e t h e r e a l  s o l u t i o n  o f  oxime 22̂  was t r e a t e d  w i t h  a 

s o l u t i o n  o f  h y d ro g e n  c h l o r i d e  i n  e t h e r .  The s o l i d  w h ich  p r e 

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

c h l o r i d e  (23) w hich  s u b l im e d  a t  1 1 0 -1 2 3 ° .

A n a l . C a lc d .  f o r  C1()H20C1NO: C, 5 8 .3 7 ;  H, 9 . 8 0 ;  N, 6 . 8 1 .
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Found: C, 5 8 .6 0 ;  H, 1 0 .0 9 ;  N, 6 . 9 5 .

IR S pec t rum  (No . ^  4 5 0 3 ) :  2930,  2860,  2 6 0 0 -2 4 4 0 ,  1905

(w), 1861 (w),  1835 (w),  1366,  1175, 1060,  976 ,  969 ,  774,  720.

M ethy l  E t h y l  Ketox im e (53 ) .  A m o d i f i e d  p r o c e d u r e  o f
-----------------5 7 --------------------------------------------------,= = 5 —

M arve l  and Noyes was employed f o r  t h e  p r e p a r a t i o n .  A s o l u 

t i o n  o f  49 g .  o f  h y d r o x y la m in e  h y d r o c h l o r i d e  i n  350 m l .  o f  

w a t e r ,  50 g .  o f  m e th y l  e t h y l  k e t o n e ,  and 38 g .  o f  an h y d ro u s  

sodium c a r b o n a t e  was a l l o w e d  t o  s t a n d  a t  room t e m p e r a t u r e  f o r  

40 h r s . ,  and t h e  m i x t u r e  was e x t r a c t e d  w i t h  e t h e r .  The w a t e r  

l a y e r  was s a t u r a t e d  w i t h  sodium c h l o r i d e  and a g a i n  e x t r a c t e d  

w i t h  e t h e r .  The combined e x t r a c t s  w ere  e v a p o r a t e d ,  and t h e  

r e s i d u a l  o i l  was d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  48 g .  

(80%) o f  m e th y l  e t h y l  k e to x im e  ( 5 3 ) , b .  p .  59 -6 0 °  a t  1 2 .5  mm; 

l i t . 52 b .  p .  1 5 0 -1 5 5 ° .

Benzophenone Oxime ( ^ ] ) was p r e p a r e d  a c c o r d i n g  t o  t h e
53p r o c e d u r e  d e s c r i b e d  by Lachman t o  g i v e  a q u a n t i t a t i v e  y i e l d  

o f  ox im e,  m .p .  1 4 5 -1 4 6 ° ;  l i t . 55 m .p .  1 4 1 -1 4 2 ° .

A ce tophenone  Oxime (1) was p r e p a r e d  a c c o r d i n g  t o  t h e
4p r o c e d u r e  d e s c r i b e d  by Campbel l  t o  g i v e  a 79% y i e l d  o f  ox im e,  

m .p .  5 5 - 5 8 ° ;  l i t . ^  m .p .  5 9 ° .

p - C h l o r o a c e t o p h e n o n e  Oxime (61)  was p r e p a r e d  a c c o r d -
4

i n g  t o  t h e  p r o c e d u r e  d e s c r i b e d  by Campbel l  t o  g i v e  an 897> 

y i e l d  o f  oxime,  m .p .  9 5 - 9 6 . 5 ° ;  l i t . 5<̂  m .p .  95 ° .
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Reactions of Oximes with Phenylmagnesium Bromide

R e a c t i o n  o f  5 a - C h o l e s t a n - 3 - o n e  Oxime (8.) w i t h  P h e n y l 

magnesium B ro m id e . ( a ) . Phenylmagnesium b ro m id e  was p r e p a r e d  

from 2 1 .0  g .  o f  b romobenzene  and 3 . 0  g .  o f  magnesium i n  60 m l .  

o f  d ry  e t h e r .  The r e a c t i o n  f l a s k  was f i t t e d  w i t h  a c o n d e n s e r  

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

t u r e  r e a c h e d  150° a t  w h ich  t im e  25-30  m l .  o f  e t h e r  was r e 

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

c o n d e n s e r ,  and 5 . 0  g .  o f  powdered  5 a - c h o l e s t a n - 3 - o n e  oxime 

a l o n g  w i t h  30 m l .  o f  e t h e r  and 30 m l .  o f  t o l u e n e  was added 

w i t h  s t i r r i n g  o v e r  a p e r i o d  o f  20 m i n u t e s .  The m i x t u r e  was 

s t i r r e d  a t  150-155°  ( o i l  b a t h  t e m p e r a t u r e )  f o r  1 h r .  a n d ,  

a f t e r  c o o l i n g ,  was. h y d r o l y z e d  w i t h  a m i x t u r e  o f  30 m l .  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  and 120 g .  o f  i c e .  The m i x t u r e  

was e x t r a c t e d  w i t h  e t h e r ,  and t h e  combined e x t r a c t s  w e re  d r i e d  

o v e r  p o t a s s i u m  c a r b o n a t e .  The s o l v e n t  was removed by d i s t i l 

l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  2 .9  g .  (587o) o f  u n r e a c t e d  

oxime 8̂ , m .p .  192 -199°  a f t e r  r e c r y s t a l l i z a t i o n  f rom m e t h a n o l .

The a c i d i c  w a t e r  l a y e r  was f i l t e r e d  t o  s e p a r a t e  0 . 2  g .  

o f  an u n i d e n t i f i e d  i n s o l u b l e  m a t e r i a l  ( 1 9 ) , m .p .  252-257°  

a f t e r  r e c r y s t a l l i z a t i o n  f rom m e t h a n o l .

A n a l .  C a l c d .  f o r  C ^ H ^ N O :  C, 8 2 .6 1 ;  H, 1 1 .1 4 .  Found:

C, 6 6 .2 4 ;  H, 1 0 .0 4 .

IR S pec t rum  ( N o . ^  4 1 3 7 ) :  3 3 5 0 -3 3 1 4 ,  2 9 1 8 -2838 ,  1664-1643

(w),  1627 (m), 1607 (m ) , 1535,  1084,  757 ,  697.

The aqueous  a c i d i c  f i l t r a t e  was made b a s i c  w i t h  ammo

nium h y d r o x id e  and e x t r a c t e d  w i t h  e t h e r .  The combined e x 

t r a c t s  w e re  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e  and f i l t e r e d  t o  

remove t h e  d r y i n g  a g e n t .  The c l e a r  e t h e r e a l  f i l t r a t e  was 

t r e a t e d  w i t h  h y d ro g e n  c h l o r i d e  u n t i l  no more p r e c i p i t a t e  

a p p e a r e d  g i v i n g  0 . 1  g .  (6%) o f  a n i l i n e  h y d r o c h l o r i d e  (17)
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w hich  was i d e n t i c a l  i n  e v e r y  r e s p e c t  w i t h  an a u t h e n t i c  s am p le .

The b a s e  o f  h y d r o c h l o r i d e  17_ was p r e p a r e d  by t r e a t 

ment o f  1_7 w i t h  5% sodium h y d r o x id e  and e x t r a c t i o n  o f  t h e  

m i x t u r e  w i t h  e t h e r .  The combined e x t r a c t s  w ere  d r i e d  o v e r  

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

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

o f  p u r e  a n i l i n e .

The benzam ide  o f  t h e  p r o d u c t  was p r e p a r e d  by t r e a t 

ment o f  t h e  h y d r o c h l o r i d e  w i t h  5% sodium h y d r o x id e  and b e n z o y l  

c h l o r i d e  g i v i n g  b e n z a n i l i d e ,  m .p .  1 6 2 - 1 6 7 ° ,  w h ich  was i d e n t i 

c a l  i n  e v e r y  r e s p e c t  w i t h  an  a u t h e n t i c  s am p le .

( b ) . The r e a c t i o n  o f  5 . 0  g .  o f  5 a - c h o l e s t a n - 3 - o n e  

oxime w i t h  pheny lm agnes ium  brom ide  p r e p a r e d  i n  t e t r a h y d r o -  

f u r a n  f o l l o w i n g  t h e  p r o c e d u r e  d e s c r i b e d  above gave  0 .3 9  g.

(247o) o f  a n i l i n e  h y d r o c h l o r i d e  (17) .

R e a c t i o n  o f  4 - t - B a t y l c y c l o h e x a n o n e  Oxime (22.) w i t h  

Phenylmagnesium B ro m id e . ( a ) .  A s u s p e n s i o n  o f  4 . 2  g .  o f  4 - t -  

b u t y l c y c l o h e x a n o n e  oxime i n  25 ml.  o f  d ry  e t h e r  was added  w i t h  

s t i r r i n g  t o  pheny lm agnes ium  b ro m id e  p r e p a r e d  as  i n  t h e  r e a c t i o n  

w i t h  5 a - c h o l e s t a n - 3 - o n e  oxime ( a ) . The m i x t u r e  was s t i r r e d  a t  

165-175°  f o r  1 h r .  an d ,  a f t e r  c o o l i n g ,  was h y d r o l y z e d  w i t h  a 

m i x t u r e  o f  30 m l .  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  and 120 g.  

o f " i c e .  The m i x t u r e  was e x t r a c t e d  w i t h  e t h e r ,  and t h e  com

b i n e d  e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  The e t h e r  

was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  5 .6  g 

o f  a m i x t u r e  o f  w h i t e  s o l i d  and y e l l o w  o i l .  The s o l i d  was 

s e p a r a t e d  by f i l t r a t i o n  and washed w i t h  c o l d  m e th a n o l  g i v i n g  

0 .4 3  g .  o f  u n r e a c t e d  oxime 22 .  The i n f r a r e d  s p e c t ru m  o f  t h e  

r e s i d u a l  o i l  ( 5 . 2  g . )  f rom e v a p o r a t i o n  o f  t h e  m e th a n o l  m o th e r  

l i q u o r  c o n t a i n e d  s t r o n g  b an d s  a t  3370 and 1715 cm ^ s u g g e s t 

i n g  t h e  p r e s e n c e  o f  u n r e a c t e d  oxime 22̂  and 4 - t - b u t y l c y c l o -
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hexanone along with the usual products from the Grignard re
agent .

The a c i d i c  w a t e r  l a y e r  was made b a s i c  and e x t r a c t e d  

w i t h  e t h e r .  The combined e x t r a c t s  were  d r i e d  o v e r  p o t a s s i u m  

c a r b o n a t e ,  and a f t e r  t h e  d r y i n g  a g e n t  was s e p a r a t e d  by f i l 

t r a t i o n ,  t h e  c l e a r  f i l t r a t e  was t r e a t e d  w i t h  h y d ro g e n  c h l o 

r i d e  u n t i l  no more p r e c i p i t a t e  a p p e a r e d .  The p r e c i p i t a t e  was 

s e p a r a t e d  by f i l t r a t i o n  g i v i n g  0 .1 9  g .  (6%) o f  a n i l i n e  h y d r o 

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

t i c  sam p le .

( b ) . A second  r e a c t i o n  was h y d r o l y z e d  w i t h  a  s a t u 

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

t e d  w i t h  e t h e r ,  and t h e  combined e x t r a c t s  w ere  d r i e d  o v e r  

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

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

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

3 . 0  g .  (59%) o f  4 - t - b u t y l c y c l o h e x a n o n e  oxime h y d r o c h l o r i d e  

(23)  , m .p .  1 3 9 -1 4 1 ° .  The i n f r a r e d  s p e c t r a  o f  t h i s  m a t e r i a l  

and t h e  h y d r o c h l o r i d e  p r e p a r e d  from p u r e  4 - t - b u t y l c y c l o h e x a -  

none oxime w ere  i d e n t i c a l .

The oxime (22) was p r e p a r e d  by t r e a t i n g  t h e  h y d r o 

c h l o r i d e  w i t h  5% sodium h y d r o x id e  and e x t r a c t i n g  t h e  m i x t u r e  

w i t h  e t h e r .  E v a p o r a t i o n  o f  t h e  e t h e r ,  a f t e r  d r y i n g ,  gave  4 - t -  

b u t y l c y c l o h e x a n o n e  oxime w hich  was i d e n t i c a l  i n  e v e r y  r e s p e c t  

w i t h  an a u t h e n t i c  s am ple .
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P r e p a r a t i o n  and R e a c t i o n s  o f  4 - t - B u t y l c y c l o h e x a n o a e  Oxime,

M ethy l  E t h e r  (24) w i t h  O r g a n o m e t a l l i c  R e a g e n t s .

4 - t - B u t y l c y c l o h e x a n o n e  Oxime, M ethy l  E t h e r  ( 2 4 ) . A 

m i x t u r e  o f  2 0 .0  g .  o f  4 - t - b u t y l c y c l o h e x a n o n e ,  1 2 .0  g .  o f  

methoxyamine h y d r o c h l o r i d e ,  and 1 1 .8  g .  o f  an h y d ro u s  sodium 

a c e t a t e  i n  600 ml.  o f  75% aqueous  e t h a n o l  was h e a t e d  u n d e r

r e f l u x  f o r  8 h r s . A f t e r  c o o l i n g ,  300 m l .  o f  w a t e r  was add ed ,

and t h e  r e s u l t i n g  m i x t u r e  was e x t r a c t e d  w i t h  e t h e r .  The com

b i n e d  e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e ,  and t h e  

s o l v e n t  was removed by d i s t i l l a t i o n .  The r e s i d u a l  o i l  was 

d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  1 9 .2  g .  (8170) o f  4 - t -  

b u t y l c y c l o h e x a n o n e  ox im e,  m e th y l  e t h e r  (2 4 ) ,  b . p .  109° a t  3 mm.

A n a l . C a l c d .  f o r  C, 7 2 .0 6 ;  H, 1 1 .5 5 ;  N, 7 . 6 4 .

Found: C, 7 1 .9 0 ;  H, 1 1 .3 2 ;  N, 7 . 8 7 .

IR Sp ec t ru m  (No . ^  4 4 9 6 ) :  2940,  1640 ( w ) , 1480 (m) ,

1468 (m), 1443 (m ) , 1367 ,  1053,  872.

R e a c t i o n  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime, M ethy l  

E t h e r  (24) w i t h  Phenylmagnes ium Bromide .  4 - t - B u t y l c y c l o h e x a -  

none ox im e,  m e th y l  e t h e r  ( 1 3 .5  g . )  was added  w i t h  s t i r r i n g  t o  

pheny lm agnes ium  b ro m id e  p r e p a r e d  from 5 7 .0  g .  o f  b romobenzene 

and 9 . 0  g .  o f  magnesium i n  150 ml.  o f  t e t r a h y d r o f u r a n  as  i n  

t h e  r e a c t i o n  w i t h  5 a - c h o l e s t a n - 3 - o n e  oxime.  The m i x t u r e  was 

s t i r r e d  a t  150-160°  f o r  3 h r s .  an d ,  a f t e r  c o o l i n g ,  was h y d r o 

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

m i x t u r e  was e x t r a c t e d  w i t h  e t h e r ,  and t h e  combined e x t r a c t s  

were  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  The s o l v e n t  was removed 

by d i s t i l l a t i o n ,  and t h e  r e s i d u a l  o i l  was d i s t i l l e d  u n d e r '  

r e d u c e d  p r e s s u r e  g i v i n g  2 .1  g .  (117o) o f  d i s t i l l a t e ,  b . p .  141- 

159° a t  1 .5  mm., w h ich  was t e n t a t i v e l y  i d e n t i f i e d  as  N-methoxy-

4 - t - b u t y l - l - p h e n y l c y c l o h e x y l a m i n e  (25.) . Gas c h r o m a t o g r a p h i c
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a n a l y s i s  showed t h i s  m a t e r i a l  t o  be c o n t a m i n a t e d  w i t h  a n i l i n e  

and b i p h e n y l .

IR S pec t rum  (No . ^  4 4 6 2 ) :  3290 (m ) , 3005 (m) , 2935-2352 ,

.1643 (w),  1597 (m), 1495 (m ) , 1473 (m ) , 1447 (m ) , 1365,  1053

(m), 1022 (m), 757,  695.

A s o l u t i o n  o f  2 .1  g .  o f  25 i n  d r y  e t h e r  was t r e a t e d  

w i t h  h y d ro g en  c h l o r i d e .  The l i g h t  y e l l o w  s o l u t i o n  became d a r k

r e d ,  and t h e  w h i t e  s o l i d  w hich  was d e p o s i t e d  w i t h  e x c e s s  h y d r o 

gen c h l o r i d e  was s e p a r a t e d  by f i l t r a t i o n  g i v i n g  0 .7  g.  (29%) 

o f  a h y d r o c h l o r i d e  (26 ) ,  m .p .  1 9 5 -2 0 3 ° .

A n a l . C a lc d .  f o r  C ^ H ^ C IN O :  C l ,  1 1 .9 0 .  Found:

C l ,  1 2 .9 9 .

IR S p ec t ru m  (No. 2934) :  3 0 2 0 -2900 ,  2645 (m ) , 1610 (m ) ,

156o (m), l.' OO, 1370, 1143,  1027 (m) , 902 (m ) , 765,  700.

The b a s e  o f  t h e  h y d r o c h l o r i d e  26 was p r e p a r e d  by 

t r e a t m e n t  o f  2&_ w i t h  5% sodium h y d r o x id e  and e x t r a c t i o n  o f  

t h e  m i x t u r e  w i t h  e t h e r .  E v a p o r a t i o n  o f  t h e  e t h e r ,  a f t e r  

d r y i n g ,  gave  a r e s i d u a l  o i l  whose i n f r a r e d  s p e c t r u m  was n e a r l y  

i d e n t i c a l  t o  t h a t  o f  compound 2 5 .

R e a c t i o n  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime, M ethy l  

E t h e r  (24") w i t h  Pheny l  l i t h i u m . 4 - t - B u t y l c y c l o h e x a n o n e  oxime,  

m e th y l  e t h e r  ( 4 .5  g . )  was added  w i t h  s t i r r i n g  t o  p h e n y l l i t h i u m  

p r e p a r e d  from 0 .8 6  g .  o f  l i t h i u m  and 1 9 .4  g. o f  bromobenzene  

i n  60 m l .  o f  d ry  e t h e r .  The m i x t u r e  was h e a t e d  u n d e r  r e f l u x  

f o r  8 h r s .  an d ,  a f t e r  c o o l i n g ,  was p o u r e d  i n t o  200 m l .  o f  c o l d  

w a t e r .  The m i x t u r e  was e x t r a c t e d  w i t h  e t h e r ,  and t h e  combined 

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

removed by d i s t i l l a t i o n ,  and t h e  r e s i d u a l  o i l  was d i s t i l l e d  

u n d e r  r e d u c e d ' p r e s s u r e .  A s o l u t i o n  o f  t h e  d i s t i l l a t e ,  b . p .  

90 -151°  a t  2 .0  mm., i n  e t h e r  was t r e a t e d  w i t h  a s o l u t i o n  o f
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h y d ro g e n  c h l o r i d e  i n  e t h e r .  The s o l i d  w h ich  p r e c i p i t a t e d  was 

s e p a r a t e d  by  f i l t r a t i o n  g i v i n g  0 .2 0  g. (6%) o f  a n i l i n e  h y d r o 

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

a u t h e n t i c  s a m p le .

The e t h e r e a l  f i l t r a t e  was washed w i t h  d i l u t e  sodium 

h y d r o x i d e  s o l u t i o n  and d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  The 

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

d i s s o l v e d  i n  e t h a n o l  and t r e a t e d  w i t h  2 , 4 - d i n i t r o p h e n y l h y d r a -  

z i n e  r e a g e n t .  The o r a n g e  s o l i d  w h ich  p r e c i p i t a t e d  was s e p a r a t e d  

by f i l t r a t i o n  g i v i n g  0 .0 5  g .  (1%) o f  4 - t - b u t y l c y c l o h e x a n o n e  

2 , 4 - d i n i t r o p h e n y l h y d r a z o n e  (29 ) ,  m .p .  1 5 4 - 1 5 7 ° ,  w h ich  was 

i d e n t i c a l  i n  e v e r y  r e s p e c t  w i t h  an a u t h e n t i c  s am p le .

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

The p r o c e d u r e  d e s c r i b e d  by H a tc h  and C ra m ^ ^ w a s  em

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

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

c u l t  due t o  t h e i r  i n s t a b i l i t y .  The wet  oxime t o s y l a t e ,  t h e r e 

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

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

a n hydrous  magnesium s u l f a t e .  The b e n z e n e  s o l u t i o n  o f  t h e  

oxime t o s y l a t e  was t h e n  t r e a t e d  w i t h  t h e  G r i g n a r d  r e a g e n t .

The f o l l o w i n g  oxime t o s y l a t e s  w ere  p r e p a r e d ,  and t h e  

y i e l d s  were  c a l c u l a t e d  from t h e  a i r - d r i e d ,  c r u d e  p r o d u c t s .  

S i n c e  t h e  t o s y l a t e s  c o u l d  n o t  be  p u r i f i e d ,  no e l e m e n t a l  a n a l y 

s e s  w e re  made,  and i d e n t i f i c a t i o n  was b a s e d  on t h e  i n f r a r e d  

a b s o r p t i o n  s p e c t r a .

4 - t - B u t y l c y c l o h e x a n o n e  Oxime T o s y l a t e  (30) (74-86% ),  

m .p .  7 8 - 8 0 ° .

IR S p e c t ru m  (No<21 4 5 0 2 ) :  2935,  1637 ( w ) , 1372,  1191,

1177,  1092,  846 ,  810 ,  752 ,  668.
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Benzophenone Oxime T o s y l a t e  (48)  (80-84% ),  m .p .  58 -

93° ;  l i t . 55 m .p .  8 2 - 8 3 ° .

M ethy l  E t h y l  K etox im e T o s y l a t e  ('54’) (73-76% ),  m .p .

6 3 - 7 3 ° .

IR S p ec t ru m  (No. 4 6 4 6 ) :  2970 (m ) , 1640 (w) , 1460 (m ) ,

1366,  1192 ,  1174,  874 ,  827 ,  773.

A ce tophenone  Oxime T o s y l a t e  (ft,9^ (86-90% ),  m .p .  68-

71° ;  l i t . 55 m .p .  7 3 - 7 4 . 5 ° .

p - C h l o r o a c e t o p h e n o n e  Oxime T o s y l a t e  ( 6 2 ) (7 8 —83%),

m .p .  8 4 - 8 5 . 5 ° ,  r e c r y s t a l l i z e d  from e t h e r .

IR S p ec t ru m  (No. 7 0 8 1 ) :  3060 (m ) , 2900 (m ) , 1381,  1198,

1182,  840 ,  827 ,  771,  683.

The t o s y l a t e s  o f  p -m e th o x y -  a n d ' p - m e t h y l a c e t o p h e n o n e  

oximes  c o u l d  n o t  be  p r e p a r e d .  T hese  t o s y l a t e s  a p p a r e n t l y  

u n d e rw en t  a Beckmann r e a r r a n g e m e n t  w i t h  i s o l a t i o n  o f  t h e  c o r 

r e s p o n d i n g  a m i d e s .

R e a c t i o n s  o f  T o s y l a t e s  w i t h  G r i g n a r d  R e a g e n t s

R e a c t i o n  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime T o s y l a t e  (30) 

w i t h  Phenylmagnesium Brom ide .  A s o l u t i o n  o f  4 - t - b u t y l c y c l o -  

h exanone  oxime t o s y l a t e  ( p r e p a r e d  f rom 12 g .  o f  4 - t - b u t y l c y c l o 

h exanone  oxime)  i n  100 m l .  o f  b e n z e n e  was added  w i t h  s t i r r i n g  

a t  10° t o  pheny lm agnes ium  b ro m id e  p r e p a r e d  from 3 8 .8  g .  o f  

b romobenzene  and 6 . 0  g .  o f  magnesium i n  240 m l .  o f  d ry  e t h e r .  

The m i x t u r e  was s t i r r e d  a t  10 -15°  f o r  2 h r s .  and was h y d r o l y z e d  

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

l a y e r  was s e p a r a t e d ,  and  t h e  w a t e r  l a y e r  was e x t r a c t e d  w i t h  

e t h e r .  The.. combined e x t r a c t s  were  d r i e d  o v e r  p o t a s s i u m  c a r 

b o n a t e ,  and t h e  s o l v e n t  was removed by  d i s t i l l a t i o n .  The
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r e s i d u a l  o i l  was d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  8 . 9 -

9 . 4  g .  (55-58%, b a s e d  on oxime)  o f  a  m i x t u r e  o f  4 - t - b u t y l c y c l o -  

hex an o n e  a n i l  (3 1 ) and 4 - t - b u t y l - 3 , 4 , 5 , 6 - t e t r a h y d r o - 7 - p h e n y l -  

2 H -a z e p in e  ( 3 2 ) ,  b . p .  129-131°  a t  0 .8 7  mm. Gas c h r o m a t o g r a p h i c  

a n a l y s i s  (2 m. 5% S i l i c o n e  O i l  200 on H a l o p o r t  F ,  2 0 0 ° ,  8 p s i )  

showed t h e  m i x t u r e  t o  c o n t a i n  21% o f  3_1 and 79% o f  3 2 .

A n a l . C a l c d .  f o r  C ^ H ^ N :  C, 8 3 .7 7 ;  H, 1 0 . 1 1 .  Found

f o r  t h e  m i x t u r e :  C, 8 3 .5 6 ;  H, 9 . 9 4 .

IR S p ec t ru m  (No. 3 1 3 5 ) :  3000,  2910,  1665,  1635,  1475,

1445,  1365,  1235,  774,  693.

UV S p e c t r u m : 238 mp  (e 1 2 , 2 0 0 ) .

R e a c t i o n  o f  M ethy l  E t h y l  Ketoxime T o s y l a t e  (54) w i t h  

Phenylmagnesium Bromide .  A s o l u t i o n  o f  6 . 0  g .  o f  m e th y l  

e t h y l  k e to x im e  t o s y l a t e  i n  75 m l .  o f  b e n z e n e  was added  w i t h  

s t i r r i n g  a t  11° to  pheny lm agnes ium  b ro m id e  p r e p a r e d  f rom 1 6 .3  

g .  o f  bromobenzene  and 2 .6  g .  o f  magnesium i n  50 m l .  o f  d ry  

e t h e r .  The m i x t u r e  was s t i r r e d  a t  11 -16°  f o r  2 h r s .  and was 

h y d r o l y z e d  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d .  The o r g a n i c  l a y e r  

was s e p a r a t e d ,  and t h e  w a t e r  l a y e r  was e x t r a c t e d  w i t h  e t h e r .  

The a c i d i c  w a t e r  l a y e r  was made b a s i c  w i t h  sodium h y d r o x i d e  

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

a c i d i c  and b a s i c  w a t e r  l a y e r s  w ere  combined and d r i e d  o v e r  

p o t a s s i u m  c a r b o n a t e .  The s o l v e n t  was removed by d i s t i l l a t i o n  

u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  2 .9  g .  o f  r e s i d u a l  o i l  w h ich  

was shown by gas  c h r o m a t o g r a p h i c  a n a l y s i s  (1 m. 5% Carbowax 

20M on Chromosorb W i n  s e r i e s  w i t h  a i m .  5% S i l i c o n e  G re a se  

on H a l o p o r t  F, 133° ,  11 p s i )  t o  c o n t a i n  a n i l i n e  (48%), a c e t o -  

phenone  (42%) and p ro p io p h e n o n e  (10%).

R e a c t i o n  o f  Benzophenone Oxime T o s y l a t e  (4.8) w i t h  

Phenylmagnes ium B ro m id e . A s o l u t i o n  o f  b e n z o p h en o n e  oxime 

t o s y l a t e  ( p r e p a r e d  f rom 9 .8  g .  o f  b enzophenone  oxime)  i n  100
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ml.  o f  b e n z e n e  was added  w i t h  s t i r r i n g  a t  10° t o  p h e n y l 

magnesium b ro m id e  p r e p a r e d  from 3 8 .8  g .  o f  bromobenzene  and

6 .0  g .  o f  magnesium i n  200 ml.  o f  d ry  e t h e r .  The m i x t u r e  was 

s t i r r e d  a t  10^15° f o r  3 h r s .  and was h y d r o l y z e d  w i t h  a s a t u 

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

s e p a r a t e d ,  and t h e  w a t e r  l a y e r  was e x t r a c t e d  w i t h  b e n z e n e .

The combined e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e ,  

and t h e  s o l v e n t  was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  

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

on s t a n d i n g .  The r e s i d u e  was t r i t u r a t e d  w i t h  e t h e r ,  and t h e  

s o l i d  was s e p a r a t e d  by f i l t r a t i o n  g i v i n g  4 . 0  g. o f  b e n z o 

phenone a n i l  ( 4 9 ) ,  m .p .  1 1 3 -1 1 7 ° .  Four  a d d i t i o n a l  c r o p s  ( 5 .0  g.) 

were  o b t a i n e d  from the e t h e r e a l  w a s h in g s  g i v i n g  9 . 0  g .  (677> 

b a s e d  on oxime) o f  b enzophenone  a n i l  ( 4 9 ) .  R e c r y s t a l l i z a t i o n  

from e t h e r  r a i s e d  t h e  m e l t i n g  p o i n t  t o  1 1 5 -1 1 7 ° ;  l i t .  m .p .  

117° .
A m i x t u r e  o f  0 . 5  g .  o f  benzophenone  a n i l  (49)  and 

30 m l .  o f  107> h y d r o c h l o r i c  a c i d  was h e a t e d  on a s te a m  b a t h  

f o r  1 h r .  The c o o l e d  m i x t u r e  was e x t r a c t e d  w i t h  e t h e r ,  and 

t h e  e t h e r e a l  e x t r a c t s  w e re  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .

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

g i v i n g  0 .3 0  g .  (867>) o f  benzophenone  w h ich  was i d e n t i c a l  i n  

e v e ry  r e s p e c t  w i t h  an a u t h e n t i c  sam ple .

The a c i d i c  w a t e r  l a y e r  was made b a s i c  w i t h  sodium 

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

e x t r a c t s  w e re  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e ,  and t h e  e t h e r  

was removed by  d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  

0 .1 4  g .  (787.) o f  a n i l i n e  w hich  was i d e n t i c a l  i n  e v e r y  r e s p e c t  

w i t h  an a u t h e n t i c  s am p le .
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Reaction of Benzophenone Oxime Tosylate (48) with p- 
Substituted Phenylmagnesium Bromides. Benzophenone oxime 
tosylate which was prepared from 20.0 g. of benzophenone 
oxime was dissolved in 200 ml. of benzene, the water was 
separated in a separatory funnel, and the benzene solution 
was dried over anhydrous magnesium sulfate. The solution was 
divided into four equal portions and each portion was added 
to 0 .0 7 6  mole of Grignard reagent in 80 ml. of dry ether.
The mixture was stirred at 10-15°  for 2 hrs. and was hydro
lyzed with dilute hydrochloric acid. The organic layer was 
separated, and the water layer was washed with ether. The 
acidic water layer was made basic with sodium hydroxide 
solution and was extracted with ether. The ethereal extracts 
were dried over potassium carbonate, and the ether was removed 
by distillation under reduced pressure giving.a residual oil 
which was analyzed by gas chromatography.

Reaction of benzophenone oxime tosylate with p-tolyl- 
magnesium bromide gave 1 .1 0  g. (47% based on oxime) of a 
residual oil; p-anisylmagnesium bromide, 1 .0 4  g. (44%); p- 
chlorophenylmagnesium bromide, 0 .9 0  g. (38%); and p-tri- 
fluoromethylphenylmagnesium bromide, 0 .7 7  g. (33%). The 
residual oil from each reaction was shown to be aniline, and 
its purity was established by gas chromatographic analysis. 
The infrared spectrum of each product was identical with the 
infrared spectrum of pure aniline.

A l i q u i d  k e t o n e  i s o l a t e d  from t h e  n o n -b a s ic .  f r a c t i o n  

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

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

and an a u t h e n t i c  sam ple  were  i d e n t i c a l  as  w ere  t h e  2 , 4 - d i -  

n i t r o p h e n y l h y d r a z o n e  d e r i v a t i v e s .
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R e a c t i o n  o f  Benzophenone Oxime T o s y l a t e  (48) w i t h  p - T o l y l -  

l i t h i u m .

A s o l u t i o n  o f  b enzophenone  oxime t o s y l a t e  ( p r e p a r e d  

from 9 .9  g .  o f  benzophenone  oxime)  i n  100 ml.  o f  b e n z e n e  was 

added w i t h  s t i r r i n g  a t  10° t o  p - t o l y l l i t h i u m  p r e p a r e d  from

2 5 .6  g .  o f  p - b r o m o t o l u e n e  and 2 .1  g .  o f  l i t h i u m  w i r e  i n  80 

m l .  o f  d ry  e t h e r .  The m i x t u r e  was s t i r r e d  a t  10 -14°  f o r  2 

h r s .  and was p o u re d  i n t o  200 m l .  o f  c o l d  w a t e r .  The o r g a n i c  

l a y e r  was s e p a r a t e d ,  and t h e  w a t e r  l a y e r  was e x t r a c t e d  w i t h  

e t h e r .  The combined e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r 

b o n a t e .  A f t e r  t h e  s o l v e n t  was removed by d i s t i l l a t i o n  u n d e r  

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

and was s e p a r a t e d  by f i l t r a t i o n  g i v i n g  4 . 4  g .  o f  p , p ' - d i t o l y l -  

s u l f o n e  ( 5 7 ) ,  m .p .  1 5 5 -1 5 9 ° ;  l i t . “̂  m .p .  158° .  F our  a d d i t i o n a l  

c r o p s  w ere  c o l l e c t e d  from t h e  e t h e r e a l  w a s h in g s  g i v i n g  a t o t a l  

o f  10 .5  g .  (86% b a s e d  on oxime)  o f  p , p ' - d i t o l y l s u l f o n e .

P r o o f  o f  S t r u c t u r e  o f  4 - t - B u t y l c y c l . p h e x a n o n e  A n i l  (31^ and

4 - t - B u t y l - 3 , 4 , 5 , 6 - t e t r a h y d r o - 7 - p h e n y l - 2 H - a z e p i n e  ( 32)

R e d u c t i o n  o f  t h e  M ix t u r e  o f  4 - t - B u t y l c y c l o h e x a n o n e  

A n i l  (3jL) and 4 - t - B u t y l - 3  , 4 , 5  , 6 - t e t r a h y d r o - 7 - p h e n y l - 2 H -  

a z e p i n e  (32)  w i t h  L i t h i u m  Aluminum H y d r i d e .  A s o l u t i o n  o f  

2 .7 5  g .  o f  S c h i f f ' s  b a s e  m i x t u r e  31̂  a n d ‘3_2 i n  30 m l .  o f  d ry  

e t h e r  was added t o  a  s t i r r e d  s u s p e n s i o n  o f  0 .4 5  g. o f  l i t h i u m  

aluminum h y d r i d e  i n  60 m l .  o f  d r y  e t h e r .  The m i x t u r e  was 

warmed d u r i n g  t h e  a d d i t i o n  and t h e n  h e a t e d  u n d e r  g e n t l e  r e f l u x  

f o r  0 .5  h r .  A f t e r  c o o l i n g ,  t h e  e x c e s s  l i t h i u m  aluminum h y 

d r i d e  was decomposed w i t h  w et  e t h e r  (10 m l . )  and w a t e r  ( 3 0 m l . ) ,  

and t h e  m i x t u r e  was e x t r a c t e d  w i t h  e t h e r .  The e t h e r  was 

e v a p o r a t e d  g i v i n g  a r e s i d u a l  o i l  w h ich  was t r e a t e d  w i t h  5% 

h y d r o c h l o r i c  a c i d .  The r e s u l t i n g  m i x t u r e  was washed  w i t h
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e t h e r ,  made b a s i c  w i t h  sodium h y d r o x i d e  s o l u t i o n ,  and e x 

t r a c t e d  w i t h  e t h e r .  The e t h e r e a l  e x t r a c t s  w ere  d r i e d  o v e r  

p o t a s s i u m  c a r b o n a t e ,  and t h e  e t h e r  was removed by d i s t i l l a t i o n .  

The r e s i d u a l  o i l  was d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  

1 .8 4  g .  (677o) o f  a m i x t u r e  o f  l - a n i l i n o - 4 - t - b u t y l c y c l o h e x a n e  

(33) and 5 - t - b u t y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  ( 3 4 ) ,  b . p .

1 3 0 .5 °  a t  1 .15  mm.

A n a l . C a lc d .  f o r  C ^ H ^ N :  C, 8 3 .0 5 ;  H, 1 0 .8 9 .  Found

f o r  t h e  m i x t u r e :  C, 8 2 .9 3 ;  H, 1 1 .1 0 .

IR S p ec t ru m  (No. 3 2 5 6 ) :  3350 ( w ) , 3065 (m ) , 2970,  2900,

.1600 (m), 1460,  1448,  1362 ,  1140,  752 ,  699.

UV S p e c t r u m : ? ^ H ( e ) : 2 9 2 ( 1 5 6 ) ,  2 4 6 (1 3 1 0 ) .

B e n z o y l a t i o n  o f  t h e  p r o d u c t  m i x t u r e  w i t h  5% sodium 

h y d r o x id e  and b e n z o y l  c h l o r i d e  gave  a g l a s s y  m a t e r i a l  w h ich  

c o u l d  n o t  be  c r y s t a l l i z e d .  The i n f r a r e d  s p e c t ru m  (No. 3289) 

c o n t a i n e d  s t r o n g  bands  a t  2900,  1630,  755 and 698 cm ^ .

H y d r o l y s i s  o f  t h e  M ix t u r e  o f  4 - t - B u t y l c y c l o h e x a n o n e

A n i l  ( 31)  and 4 - t - B u t y l - 3 , 4 , 5 , 6 - t e t r a h y d r o - 7 - p h e n y l - 2 H - _____

a z e p i n e  ( 3 2 ) .  A m i x t u r e  o f  2 .1 8  g .  o f  S c h i f f ' s  b a s e  m i x t u r e  

31 and 3_2 and 50 m l .  o f  10%. h y d r o c h l o r i c  a c i d  was h e a t e d  on a 

s team  b a t h  f o r  20 m in u te s  and a l l o w e d  t o  c o o l  t o  room t e m p e r a 

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

e t h e r ,  and t h e  combined e t h e r e a l  e x t r a c t s  w ere  d r i e d  o v e r  

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

g i v i n g  0 .3 6  g .  (2.4.5% assu m in g  t h e  2 .1 8  g .  t o  b e  o n l y  31 ) o f

4 - t - b u t y l c y c l o h e x a n o n e  w h ich  was i d e n t i c a l  i n  e v e r y  r e s p e c t  

w i t h  an a u t h e n t i c  sam p le .

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

h y d r o x i d e  s o l u t i o n  and was e x t r a c t e d  w i t h  e t h e r .  The com

b i n e d  e t h e r e a l  e x t r a c t s  w e re  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e ,
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and t h e  e t h e r  was removed by d i s t i l l a t i o n  g i v i n g  1 .6 1  g .  (74% 

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

t u r e )  o f  r e s i d u a l  o i l  w h ich  was shown by  gas  c h r o m a t o g r a p h i c  

a n a l y s i s  t o  c o n s i s t  o f  _32 and a n i l i n e .

A s eco n d  h y d r o l y s i s  o f  2 .4 3  g .  o f  S c h i f f ' s  b a s e  m ix 

t u r e  3JL and 32 w h ich  was h e a t e d  f o r  6 h r s . t o  i n s u r e  c o m p le t e  

h y d r o l y s i s  gave  1 .8 7  g .  (77% r e c o v e r y )  o f  t h e  same p r o d u c t  

m i x t u r e  (32 and a n i l i n e ) .

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

32 and a n i l i n e  gave  o n l y  a  p a r t i a l  s e p a r a t i o n  as  i n d i c a t e d  by 

gas  c h r o m a t o g r a p h i c  a n a l y s i s .

1 - B e n z o y l - 4 - t - b u t y 1 - 2 , 3 , 4 , 5 - t e t r a h y d r o - 7 - p h e n y l -1 H -  

a z e p i n e  To a s o l u t i o n  o f  2 .1  g .  o f  4 - t - b u t y l - 3 , 4 , 5 , 6 -

t e t r a h y d r o - 7 - p h e n y l - 2 H - a z e p i n e ( 3 2 )  ( c o n t a m i n a t e d  w i t h  a n i l i n e  

from t h e  h y d r o l y s i s  o f  t h e  m i x t u r e  o f  3_1 and 3 2 ) i n  20 m l .  o f  

c h l o r o f o r m  was added  20 ml.  o f  5%. sodium h y d r o x i d e  and 1 m l .  

o f  b e n z o y l  c h l o r i d e .  The m i x t u r e  was s t i r r e d  f o r  8 h r s .  and 

a l l o w e d  t o  s t a n d  o v e r n i g h t ' .  The c h l o r o f o r m  l a y e r  was s e p a 

r a t e d ,  washed w i t h  w a t e r ,  5% h y d r o c h l o r i c  a c i d ,  and a g a i n  w i t h  

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

was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  a 

y e l l o w  r e s i d u a l  o i l  w h ich  was c r y s t a l l i z e d  w i t h  n - h e x a n e .

Two r e c r y s t a l l i z a t i o n s  from m e th a n o l  gave  0 . 6  g. (20%) o f  1-  

b e n z o y l - 4 - t - b u t y l - 2 , 3 , 4 , 5 - t e t r a h y d r o - 7 - p h e n y l - l H - a z e p i n e  ( 3 5 ) ,  

m .p .  1 4 4 - 1 4 5 .5 ° .

A n a l .  C a l c d . f o r  C ^ H ^ N O :  C, 8 2 .8 7 ;  H, 8 . 1 6 .  Found:

C, 8 2 .9 5 ;  H, 8 . 2 7 .

IR S p ec t ru m  (No. 3 9 0 3 ) :  3140 ( w ) , 3020 (m ) , 2940 (m ) ,

1665,  1640,  1392,  763 ,  730 ,  692.

UV S p e c t r u m : 251 (e 1 7 , 1 0 0 ) .

NMR S p ec t ru m  (CCl^ ,  No. 5 3 0 ) :  0 . 8 - 2 . 5  ( m u l t i p l e t ,  16

p r o t o n s ) ,  5*83 ( t r i p l e t ,  1 v i n y l  p r o t o n ) ,  7 . 1  ( m u l t i p l e t ,  10
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a r o m a t i c  p r o t o n s ) .

5 - t - B u t y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  ( 3 4 ) . A s o l u t i o n  

o f  7 .5  g .  o f  4 - t - b u t y l - 3 , 4 , 5 , 6 - t e t r a h y d r o - 7 - p h e n y l - 2 H - a z e p i n e  

(32) ( c o n t a m in a t e d  w i t h  a n i l i n e  from t h e  h y d r o l y s i s  o f  t h e  

m i x t u r e  o f  31 and 3 2 ) i n  50 m l .  o f  d ry  e t h e r  was added t o  a 

s t i r r e d  s u s p e n s i o n  o f  1 . 4  g .  o f  l i t h i u m  aluminum h y d r i d e  i n  

100 m l .  o f  d ry  e t h e r .  The m i x t u r e  was h e a t e d  u n d e r  r e f l u x  

f o r  2 h r s . ,  and t h e  e x c e s s  l i t h i u m  aluminum h y d r i d e  was decom

p o s e d  w i t h  w a t e r .  The m i x t u r e  was e x t r a c t e d  w i t h  e t h e r ,  and 

t h e  combined e t h e r e a l  e x t r a c t s  w ere  e v a p o r a t e d  g i v i n g  a c o l o r 

l e s s  r e s i d u a l  o i l .  T r e a tm e n t  o f  t h e  r e s i d u a l  o i l  w i t h  10% 

h y d r o c h l o r i c  a c i d  gave  a w h i t e  i n s o l u b l e  s o l i d ,  5 - t - b u t y l - 2 -  

p h e n y lh e x a m e th y le n im in e  h y d r o c h l o r i d e ,  w h ich  was s e p a r a t e d  

by f i l t r a t i o n  and washed w i t h  w a t e r .  The h y d r o c h l o r i d e  was 

t r e a t e d  w i t h  sodium h y d r o x i d e  s o l u t i o n ,  and t h e  m i x t u r e  was 

e x t r a c t e d  w i t h  e t h e r .  The e t h e r e a l  e x t r a c t s  w ere  d r i e d  o v e r  

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

d u a l  o i l  was d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  4 . 8  g .  

(64%>) o f  5 - t - b u t y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  (34) , b . p .  151-2°  

a t  2 .9  mm.

A n a l . C a lc d .  f o r  C, 8 3 .0 5 ;  H, 1 0 . 8 9 .  Found:

C, 8 3 .7 9 ;  H, 1 0 . 7 3 .

IR S p ec t ru m  (No. 3 6 1 6 ) :  3400 ( w ) , 3090 ( w ) , 3000 ,  2910,

1482,  1465,  1368,  1148,  758,  702.

UV S p e c t r u m : A^axH ( 0 =  2 6 3 ( 1 5 7 ) ,  257 ( 2 1 3 ) ,  2 5 2 ( 1 9 8 ) .

NMR S p e c t r u m : (CCl^,  No. 1 93) :  0 .8 7  ( s i n g l e t ) ,  1 . 3 6 -

1 .9 2  ( m u l t i p l e t ) ,  2 . 4 8 - 3 . 3 6  ( m u l t i p l e t ) ,  3 . 8 4  ( t r i p l e t ) ,

7 .2 3  ( m u l t i p l e t ) .

T r e a tm e n t  o f  2 m l .  o f  5 - t - b u t y l - 2 - p h e n y l h e x a m e t h y l e n i -  

mine  (34)  w i t h  10 m l .  o f  10% sodium h y d r o x i d e  and 2 m l .  o f
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b e n z e n e s u l f o n y l  c h l o r i d e  gave an i n s o l u b l e  b e n z e n e s u l f o n a m i d e  

w h ich  m e l t e d  a t  102-104°  a f t e r  one r e c r y s t a l l i z a t i o n  from 

e t h a n o l .

A n a l . C a lc d .  f o r  6 2 2 ^ 2 9 ^ 2 ^ : C, 7 1 .1 2 ;  H, 7 . 8 7 .  Found:

C, 7 1 .0 3 ;  H, 7 .8 3 .

IR S p ec t rum  (No. 3 6 0 9 ) :  3110 (w ) , 3080 (w) , 2995,  2910,

1330,  1165,  1100,  940,  752, 732,  704,  697,  6 8 8 .

5 - t - B u t y l - l - m e t h y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  ( 3 7 ) .
C O

Method A. To 2 . 0  g .  o f  98-100% fo rm ic  a c i d  i n  a 

50 m l .  f l a s k  i n  a c o l d  w a t e r  b a t h  was added s lo w ly  2 .8  g .  o f

5 - t - b u t y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  ( 3 4 ) .  To t h e  r e s u l t i n g  

s o l u t i o n  was added 2 . 0  g .  o f  37% fo rm a ld e h y d e  s o l u t i o n ,  and 

t h e  f l a s k  f i t t e d  w i t h  a  r e f l u x  c o n d e n s e r  was h e a t e d  on a s team  

b a t h  f o r  13 h r s .  A f t e r  c o o l i n g ,  8  ml .  o f  4 N. h y d r o c h l o r i c  

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

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

d i s s o l v e d  i n  30 m l .  o f  w a t e r .  The r e s u l t i n g  s o l u t i o n  was made 

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

e t h e r .  The e t h e r e a l  e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r 

b o n a t e ,  and t h e  e t h e r  was e v a p o r a t e d  g i v i n g  2 . 6  g .  (92%) o f

5 - t - b u t y l - l - m e t h y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  ( 3 7 ) .  R e c r y s 

t a l l i z a t i o n  from a c e t o n e  gave  an a n a l y t i c a l  s a m p le ,  m .p .  61-  

62° .

A n a l . C a lc d .  f o r  C ^ H ^ N :  C, 8 3 .2 0 ;  H, 1 1 . 0 9 .  Found:

C, 8 3 .1 3 ;  H, 1 1 .1 5 .

IR S pec t rum  (No. 3 6 5 3 ) :  .3110 (m ) , 3000 ,  2890,  2800,

1450,  1367,  1212,  1097,  1023,  754, 748,  702.

NMR S pec t rum  (CCl^ ,  No. 1 95 ) :  0 .8 6  ( s i n g l e t ) ,  1 . 3 7 - 1 . 9 5

( m u l t i p l e t ) ,  2 .13  ( s i n g l e t ) ,  2 .73  ( t r i p l e t ) ,  3 . 3 0  ( t r i p l e t ) ,  

7 .2 5  ( m u l t i p l e t ) .
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Method B . A m i x t u r e  o f  1 .0  g. o f  4 - t - b u t y l - 2 , 3 , 4 , 5 -

t e t r a h y d r o - l - m e t h y l - 7 - p h e n y l - l H - a z e p i n e  (43) and 0 .3  g .  o f

sodium b o r o h y d r i d e  i n  15 m l .  o f  an hydrous  t e t r a h y d r o f u r a n  was
20s t i r r e d  w h i l e  1 m l .  o f  g l a c i a l  a c e t i c  a c i d  was added  d r o p -  

w i s e  o v e r  a  p e r i o d  o f  0 .5  h r .  The m i x t u r e  was h e a t e d  u n d e r  

r e f l u x  f o r  1 .5  h r s . ,  c o o l e d ,  made b a s i c  w i t h  sodium h y d r o x i d e  

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

were  washed w i t h  w a t e r ,  a s a t u r a t e d  sodium c h l o r i d e  s o l u t i o n ,  

and w ere  d r i e d  o v e r  sodium s u l f a t e .  The s o l v e n t  was e v a p o r a 

t e d  t o  g i v e  a r e s i d u a l  s o l i d  ( a m in e -b o r a n e )  w h ich  was d i s s o l v e d  

i n  20 m l .  o f  d io x a n e  and h e a t e d  on a  s team  b a t h  w i t h  5 ml.  o f  

g l a c i a l  a c e t i c  a c i d  f o r  2 h r s .  The c o o l e d  m i x t u r e  was made 

b a s i c  w i t h  sodium h y d r o x i d e  s o l u t i o n  and was e x t r a c t e d  w i t h  

e t h e r .  The combined e x t r a c t s  w e re  washed w i t h  w a t e r ,  a 

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

s u l f a t e .  E v a p o r a t i o n  o f  t h e  s o l v e n t  gave 0 . 8 1  g .  o f  a c o l o r 

l e s s  r e s i d u a l  o i l  w h ich  c r y s t a l l i z e d  on s t a n d i n g .  R e c r y s t a l 

l i z a t i o n  from m e th a n o l  gave  0 .5 1  g .  (51%) o f  5 - t - b u t y l - l -  

m e t h y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  (37)  , m .p .  6 1 - 6 2 ° ,  w h ich  was 

i d e n t i c a l  i n  e v e r y  r e s p e c t  w i t h  t h a t  p r e p a r e d  by method A 

a b o v e .  A m i x t u r e  m e l t i n g  p o i n t  o f  t h e  two s o l i d s  showed no 

d e p r e s s i o n .

5 - t - B u t y l - l - m e t h y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  M e th i o - 

d i d e  ( 3 8 ) . ( a ) .  A s o l u t i o n  o f  2 .3  g.  o f  5 - t - b u t y l - l - m e t h y l -

2 - p h e n y l h e x a m e t h y l e n i m i n e  (37)  ( p r e p a r e d  from 3 4 ) i n  40 m l .  o f  

a c e t o n e  was h e a t e d  u n d e r  r e f l u x  w i t h  3 . 0  g .  o f  m e th y l  i o d i d e  

f o r  1 h r .  and a l l o w e d  t o  s t a n d  o v e r n i g h t .  A f t e r  c o o l i n g  w i t h  

i c e ,  t h e  w h i t e  s o l i d  w h ich  p r e c i p i t a t e d  was s e p a r a t e d  by f i l 

t r a t i o n  g i v i n g  2 .4  g .  (61%) o f  5 - t - b u t y l - l - m e t h y l - 2 - p h e n y l h e x a -  

m e t h y l e n i m i n e  m e t h i o d i d e  ( 3 8 ) ,  m .p .  2 0 3 . 5 - 2 0 5 ° .
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A n a l . C a lc d .  f o r  C ^ H ^ I N :  C, 5 5 .8 1 ;  H, 7 . 8 1 .  Found:

C, 5 5 .7 6 ;  H, 7 . 5 6 .

IR S p ec t ru m  (No. 3 6 5 9 ) :  3040 (m ) , 2995,  2915 (m ) ,

1479 (m), 1458 (m ) , 1368 (m ) , 1022 (m) , 940 (m ) , 895 (m) ,

766, 710.

( b ) . A s o l u t i o n  o f  0 .2 2  g .  o f  5 - t ~ b u t y l - l - m e t h y l - 2 -  

p h e n y lh e x a m e th y le n im in e  (37) ( p r e p a r e d  from 4 3 ) i n  10 ml.  o f  

a c e t o n e  was h e a t e d  u n d e r  r e f l u x  w i t h  2 .0  g .  o f  m e th y l  i o d i d e  

f o r  10 m i n u t e s .  A f t e r  c o o l i n g  to  room t e m p e r a t u r e ,  t h e  w h i t e  

s o l i d  w hich  p r e c i p i t a t e d  was s e p a r a t e d  by  f i l t r a t i o n  g i v i n g  

0 .1 8  g .  (52%) o f  3J3, m .p .  1 9 7 . 5 - 2 0 0 . 5 ° .  R e c r y s t a l l i z a t i o n  

from a c e t o n e  gave  a  s a m p le ,  m .p .  2 0 4 -2 0 5 ° ,  w h ich  was i d e n t i 

c a l  i n  e v e r y  r e s p e c t  w i t h  t h a t  p r e p a r e d  by method (a )  abo v e .

A m i x t u r e  m e l t i n g  p o i n t  o f  t h e  two s o l i d s  showed no d e p r e s 

s i o n  .

( 3 - t - B u t y l - 6 - p h e n y l - 5 - h e x e n y l ) d i m e t h y l a m i n e  (UP) .

To a s o l u t i o n  o f  2 .3  g.  o f  5 - t - b u t y l - l - m e t h y l - 2 - p h e n y l h e x a -

m e th y le n in im e  m e t h i o d i d e  (38) i n  350 m l .  o f  w a t e r  ( r e q u i r e d
~  14

warming f o r  d i s s o l u t i o n )  2 .8  g .  o f  s i l v e r  o x i d e  was added

w i t h  s t i r r i n g .  The m i x t u r e  was s t i r r e d  f o r  8 h r s . ,  a t  w h ich  

t im e  a n e g a t i v e  t e s t  f o r  t h e  p r e s e n c e  o f  i o d i d e  i o n  was o b 

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

i n t o  a C l a i s e n  f l a s k .  The w a t e r  was e v a p o r a t e d ,  and t h e  

r e s i d u a l  o i l  was h e a t e d  a t  70 -200°  a t  1 .5  mm. g i v i n g  0 .4 6  g .  

o f  d i s t i l l a t e .  The r e a c t i o n  f l a s k  was washed  w i t h  e t h e r ,  and 

t h e  combined e t h e r e a l  w a s h in g s  were  d r i e d  o v e r  p o t a s s i u m  c a r 

b o n a t e .  The e t h e r  was e v a p o r a t e d  g i v i n g  0 .4 6  g .  o f  r e s i d u a l  

o i l  w h ich  was i d e n t i c a l  w i t h  t h e  d i s t i l l a t e .  The combined 

o i l y  p r o d u c t  was d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  0 .5 5  

g. (367o) o f  ( 3 - t - b u t y l ~ 6 - p h e n y l - 5 - h e x e n y l ) d i m e t h y l a m i n e  ( 4 0 ) ,  

b . p .  140° a t  1 .4 5  mm. Due t o  t h e  s m a l l  amount o f  m a t e r i a l ,

R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.



6 0

40 was p u r i f i e d  by t h e  p r e p a r a t i o n  o f  t h e  p i c r a t e  d e r i v a t i v e .

A n a l .  C a lc d .  f o r  C1flHnnN: C, 8 3 .3 3 ;  H, 1 1 . 2 7 .  Found:" ■ ■ l o  zy
C, 8 2 .4 3 ;  H, 1 1 .7 2 .

IR S p ec t ru m  (No. 3 6 9 5 ) :  3055 (m ) , 2995,  2890,  2840',

2795,  1745 (m ) , 1650 ( w ) , 1600 (m ) , 1460,  1363,  1236,  1045,

970 ,  743,  693.

UV Sp ec t ru m  T^ax** (e )  : 2 9 2 ( 8 3 1 ) ,  284(1360)  , 2 5 2 ( 1 6 , 8 0 0 ) .

NMR S p ec t ru m  (CCl^,  No. 1 2 2 ) :  0 .9 3  ( s i n g l e t ,  9 p r o t o n s ) ,

2 .1 0  ( s i n g l e t ,  6 p r o t o n s ) ,  6 .3 0  ( d o u b l e t ,  1 p r o t o n ) ,  7 .2 2  

( m u l t i p l e t ,  6 p r o t o n s ) .

A s o l u t i o n  o f  0 . 2 2  g .  o f  ( 3 - t - b u t y l - 6 - p h e n y l - 5 -  

h e x e n y l ) d i m e t h y l a m i n e  (40) i n  5 m l .  o f  e t h a n o l  was warmed 

w i t h  4 m l .  o f  a s a t u r a t e d  e t h a n o l i c  s o l u t i o n  of p i c r i c  a c i d .

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

was c o l l e c t e d  by f i l t r a t i o n  t o  g i v e  0 . 2 2  g .  (5370) o f  ( 3 - t -  

b u t y l - 6 - p h e n y l - 5 - h e x e n y l ) d i m e t h y l a m i n e  p i c r a t e ,  m .p .  1 1 8 -1 2 5 ° .  

R e c r y s t a l l i z a t i o n  from e t h a n o l  gave  an a n a l y t i c a l  s a m p le ,  

m .p .  1 2 2 . 5 - 1 2 5 ° .

A na l .  C a l c d .  f o r  ^ 2 4 ^ 3 2 ^ 4 ^ 7 : ^ 9 .0 0 ;  h , 6 . 6 0 .  Found:
C, 5 9 .2 5 ;  H, 6 . 9 4 .

IR S p ec t ru m  (No. 4 0 5 1 ) :  3080 (m ) , 3000 ,  2765,  1660,  1630,

1560,  1468,  1365 ,  1340 ,  1312,  1268,  1163 (m ) , 1078 (m ) , 788 (m ) , 

744,  710 (m), 693 (m ) .

4 - t - B u t y l h e x a m e t h y l e n i m i n e  . A s u s p e n s i o n  o f  2 .8

g .  o f  5 - t - b u t y l h e x a h y d r o - 2 H - a z e p i n - 2 - o n e  (4 1 )  i n  300 m l .  o f  

d ry  e t h e r  was added  t o  a s t i r r e d  s u s p e n s i o n  o f  0 . 8  g .  o f  l i t h i u m  

aluminum h y d r i d e  i n  50 m l .  o f  d r y  e t h e r .  The m i x t u r e  was warmed 

d u r i n g  t h e  a d d i t i o n  and t h e n  h e a t e d  u n d e r  r e f l u x  f o r  3 . 5  h r s .  

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

w i t h  w a t e r ,  and t h e  m i x t u r e  was e x t r a c t e d  w i t h  e t h e r .  The e t h e r  

was e v a p o r a t e d  g i v i n g  a r e s i d u a l  o i l  w h ich  was t r e a t e d  w i t h
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200 ml.  o f  5% h y d r o c h l o r i c  a c i d .  The r e s u l t i n g  m i x t u r e  was 

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

t i o n ,  and was e x t r a c t e d  w i t h  e t h e r .  The e t h e r e a l  e x t r a c t s  

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

by d i s t i l l a t i o n .  The r e s i d u a l  o i l  was d i s t i l l e d  u n d e r  r e d u c e d  

p r e s s u r e  g i v i n g  1 .3  g .  (51%) o f  4 - t - b u t y l h e x a m e t h y l e n i m i n e  ( 4 5 ) ,  

b . p .  49° a t  1 . 1  mm.

A n a l . C a lc d .  f o r  C ^ H ^ N :  C, 7 7 .3 3 ;  H, 1 3 . 6 3 .  Found:

C, 7 7 .0 1 ;  H, 1 3 .7 4 .

IR S p ec t ru m  (No. 3 2 7 3 ) :  3355 (m ) , 2990,  2910,  2785 (m) ,

1470,  1440,  1365,  1150.

A t te m p te d  R e a c t i o n  o f  5 - t - B u t y l h e x a h y d r o - 2 H - a z e p i n - 2 -  

one (41) w i t h  Phenylmagnesium B ro m id e . A s o l u t i o n  o f  4 . 2  g .  

o f  5 - t - b u t y l h e x a h y d r o - 2 H - a z e p i n - 2 - o n e  i n  100 m l .  o f  b e n z e n e  

was added w i t h  s t i r r i n g  a t  10° t o  phenylm agnes ium  b ro m id e  p r e 

p a r e d  from 1 9 .4  g .  o f  bromobenzene  and 3 . 0  g .  o f  magnesium i n  

120 m l .  o f  d ry  e t h e r .  The m i x t u r e  was s t i r r e d  a t  10 -1 3 °  f o r

2 .5  h r s .  and was h y d r o l y z e d  w i t h  a s a t u r a t e d  s o l u t i o n  o f  am

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

l a y e r  was e x t r a c t e d  w i t h  e t h e r ,  and t h e  combined e x t r a c t s  w ere  

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

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

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

2 .6  g .  o f  u n r e a c t e d  41_. An a d d i t i o n a l  0 . 2  g .  was o b t a i n e d  

from t h e  e t h e r e a l  w a s h in g s  g i v i n g  2 .8  g .  (67%) o f  u n r e a c t e d

4 1 . The i n f r a r e d  s p e c t r a  o f  t h e  p r o d u c t  and s t a r t i n g  m a t e r i a l  

were  i d e n t i c a l .
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A l t e r n a t e  S y n t h e s i s  o f  5 - t - B u t y l - l - m e t h y l - 2 - p h e n y l h e x a m e t h y l -  

e n im ln e  ( 3 7 ) .

5 - t - B u t y l h e x a h y d r o - 2 H - a z e p i n - 2 - o n e  (41) was p r e p a r e d  

by a Beckmann r e a r r a n g e m e n t  o f  4 - t - b u t y l c y c l o h e x a n o n e  oxime 

t o s y l a t e  t o  g i v e  a 56-70% y i e l d  o f  41 ,  m .p .  1 6 0 -1 6 1 ° ;  l i t . ^  

m ;p .  1 5 5 -1 5 6 ° .

5 - t - B u t y l h e x a h y d r o - l - m e t h y l - 2 H - a z e p i n - 2 - o n e  ( ^ 2 ) . A 

s u s p e n s i o n  o f  5 .9  g .  o f  54.5% sodium h y d r i d e  d i s p e r s i o n  i n  

200 ml.  o f  d ry  b e n z e n e  was s t i r r e d  v i g o r o u s l y  w h i l e  2 2 .6  g.  

o f  5 - t - b u t y l h e x a h y d r o - 2 H - a z e p i n - 2 - o n e  (41) was added  i n  

p o r t i o n s .  A f t e r  s t i r r i n g  f o r  2 h r s . ,  8 . 4  g .  o f  d i m e t h y l -  

s u l f a t e  was added i n  p o r t i o n s .  The m i x t u r e  was s t i r r e d  o v e r 

n i g h t ,  and 100 m l .  o f  w a t e r  was added .  The b e n z e n e  l a y e r  was 

s e p a r a t e d ,  and t h e  w a t e r  l a y e r  was e x t r a c t e d  w i t h  b e n z e n e .

The combined b e n z e n e  e x t r a c t s  w ere  washed w i t h  5% p o t a s s i u m  

h y d r o x i d e  and w a t e r  and w ere  d r i e d  .o v e r  p o t a s s i u m  c a r b o n a t e .

The b e n z e n e  was e v a p o r a t e d ,  and t h e  r e s i d u a l  o i l  was d i s t i l l e d  

u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  1 5 .6  g .  (64%) o f  5 - t - b u t y l h e x a -  

h y d r o - l - m e t h y l - 2 H - a z e p i n - 2 - o n e  ( 4 2 ) ,  b . p .  1 0 0 - 1 0 1 .5 °  a t  0 .8 5  mm.

A n a l . C a lc d .  f o r  C-^H^NO: C, 7 2 .0 8 ;  H, 1 1 . 5 5 .  Found:

C, 7 1 .8 7 ;  H, 1 1 .3 8 .

IR Spec t rum  (No. 4 3 3 6 ) :  2990,  2890,  1665,  1499,  1401,

1372,  1270 (m), 1217 (m ) , 1180 (m ) , 1092,  1019 (m ) , •9 8 0  (m) .

NMR S p ec t ru m  ( n e a t ,  No. 1 9 4 ) :  0 .8 8  ( s i n g l e t ) ,  2 .9 0

( s i n g l e t )  .

4 - t - B u t y l - 2 , 3 , 4 , 5 - t e t r a h y d r o - l - m e t h y l - 7 - p h e n y l - l H -  

a z e p i n e  . c a b .  A s o l u t i o n  o f  1 5 .6  g .  o f  5 - t - b u t y l h e x a h y d r o -

l - m e t h y l - 2 H - a z e p i n - 2 - o n e  (42) i n  50 m l .  o f  d r y  e t h e r  was added 

w i t h  s t i r r i n g  t o  a r e f l u x i n g  s o l u t i o n  o f  pheny lm agnes ium  b r o 
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m ide p r e p a r e d  f rom 1 3 .5  g .  o f  bromobenzene  and 2 .1  g .  o f  mag

n e s iu m  i n  100 m l .  o f  d r y  e t h e r .  The m i x t u r e  was h e a t e d  u n d e r  

r e f l u x  f o r  8 h r s . and was h y d r o l y z e d  w i t h  d i l u t e  h y d r o c h l o r i c  

a c i d .  The e t h e r e a l  l a y e r  was s e p a r a t e d ,  and t h e  w a t e r  l a y e r  

was e x t r a c t e d  w i t h  e t h e r .  The combined e t h e r e a l  e x t r a c t s  

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

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

p r e s s u r e  g i v i n g  8 .3  g .  (40?o) o f  4 - t - b u t y l - 2 , 3 , 4 , 5 - t e t r a h y d r o -  

l - m e t h y l - 7 - p h e n y l - l H - a z e p i n e  ( 4 3 ) ,  b . p .  130-136°  a t  1 .1 5  mm.

IR S p ec t ru m  (No. 4 3 5 8 ) :  3060 (m ) , 3025 (m) , 2990,  2890,

1680 (m), 1625,  1600 (m ) , 1475,  1445,  1387,  1368,  1108,  1068,

801 (m), 769,  750 (m ) , 702.

To a  s o l u t i o n  o f  1 .0 2  g .  o f  4 - t - b u t y l - 2 , 3 , 4 , 5 - t e t r a -

h y d r o - l - m e t h y l - 7 - p h e n y l - l H - a z e p i n e  (43) i n  10 ml.  o f  e ther^ .
17a m i x t u r e  ( 1 :1  by volume) o f ^ p e r c h l o r i c  a c i d  and e t h a n o l  

was added  d r o p w is e  u n t i l  t h e  r e s u l t i n g  m i x t u r e  was a c i d  t o  

Congo r e d  p a p e r  a t  w h ich  t im e  a w h i t e  s o l i d  was d e p o s i t e d .

A f t e r  c o o l i n g  t h e  m i x t u r e  w i t h  i c e ,  t h e  s o l i d  was c o l l e c t e d  

by f i l t r a t i o n  and was washed w i t h  e t h e r  g i v i n g  1 .1 5  g .  (80%) 

o f  4 - t - b u t y l - 3 , 4 , 5 , 6 - t e t r a h y d r o - l - m e t h y l - 7 - p h e n y l - 2 H - a z e p i n i u m  

p e r c h l o r a t e  ( 4 4 ) ,  m .p .  1 3 7 -1 4 4 ° .  R e c r y s t a l l i z a t i o n  from 

e t h a n o l  gave  an a n a l y t i c a l  s a m p le ,  m .p .  1 4 0 . 5 - 1 4 2 ° .

A n a l . C a l c d .  f o r  C ^ H ^ C IN O ^ :  C, 59 .37} H, 7 . 6 2 .

Found: C, 5 9 .3 0 ;  H, 7 . 6 5 .

IR S p ec t ru m  (No. 4 3 6 0 ) :  2940 (m ) , 2860 (m ) , 1651,

1445 (m),  1370,  1 1 1 5 -1 0 7 0 ,  778,  713.

5 - t - B u t y l - l - m e t h y l - 2 - p h e n y l h e x a m e t h y l e n i m i n e  (37)  was 

p r e p a r e d  by  r e d u c t i o n  o f  4̂ 3 w i t h  sodium b o r o h y d r i d e  and g l a c i a l  

a c e t i c  a c i d  a s  p r e v i o u s l y  d e s c r i b e d  (method B ) ,
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U l t r a v i o l e t  A b s o r p t i o n  S p e c t r a  o f  T o s y l a t e s

E f f e c t  o f  D ry in g  Agents  on Benzophenone Oxime 

T o s y l a t e  f 4 8 ) . A s o l u t i o n  o f  b e nzophenone  oxime t o s y l a t e  i n  

wet  e t h e r  was d i v i d e d  i n t o  t h r e e  p o r t i o n s .  One p o r t i o n  was 

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

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

f o r  2 h r s . ,  t h e  s o l u t i o n s  w ere  f i l t e r e d  f rom t h e  d r y i n g  

a g e n t s .  The u l t r a v i o l e t  a b s o r p t i o n  s p e c t r a  (No. 71) o f  t h e  

t h r e e  s o l u t i o n s  w ere  n e a r l y  i d e n t i c a l  showing maxima a t  249 mp.

The a b s o r p t i o n  s p e c t ru m  (No. 71) o f  b e nzophenone  oxime showed 

a  maximum a t  250 mp and b e n z a n i l i d e  a t  265 mp . The a b s o r p 

t i o n  s p e c t ru m  (No. 71) o f  an e q u i m o l a r  m i x t u r e  o f  ben zo p h en o n e  

oxime and p - t o l u e n e s u l f o n y l  c h l o r i d e  showed a maximum a t  2 4 1 m p .

R e a c t i o n  o f  Benzophenone Oxime T o s y l a t e  (48) w i t h  

Magnesium B ro m id e . Benzophenone oxime t o s y l a t e  ( 4 .9  m g . ,  m .p .  

9 1 - 1 2 4 ^ from a n hydrous  e t h e r )  was w e ig h ed  i n t o ' a  25 m l .  v o l u 

m e t r i c  f l a s k ,  and 3 -5  m l .  o f  a n h y d ro u s  e t h e r  was added  f o r  d i s 

s o l u t i o n .  A f i l t e r e d  e t h e r e a l  s o l u t i o n  o f  magnesium b ro m id e  

( p r e p a r e d  from 1 magnesium t u r n i n g  and 2-3 d ro p s  o f  e t h y l e n e  

b ro m id e )  was a d d ed ,  and t h e  r e s u l t i n g  t u r b i d  s o l u t i o n  was 

d i l u t e d  t o  a t o t a l  volume o f  25 m l .  An a l i q u o t  ( 1 , 2  o r  5 m l . )  

was removed and t r e a t e d  w i t h  3 -4  d ro p s  o f  d i o x a n e .  The r e s u l 

t i n g  m i x t u r e  was f i l t e r e d  i n t o  a v o l u m e t r i c  f l a s k  ( a l l  g l a s s 

w are  washed)  and a p p r o p r i a t e l y  d i l u t e d  w i t h  e t h e r .  The u l t r a 

v i o l e t  a b s o r p t i o n  s p e c t ru m  (No. 181) o f  t h e  c l e a r  s o l u t i o n  

showed maxima a t  315 mp (e 2 ,6 8 0 )  and 245 mp (e 1 9 , 3 0 0 ) .  A 

d u p l i c a t e  sample  showed an a b s o r p t i o n  maximum a t  315 mp (e 2 , 5 2 5 ) .  

The 245 mp band  was n o t  r e c o r d e d  on t h i s  s p e c t r u m ,  s i n c e  t h e  

s o l u t i o n  was t o o  c o n c e n t r a t e d .  The a b s o r p t i o n  s p e c t r u m  (No. 180) 

o f  p u r e  benzophenone  oxime t o s y l a t e  showed a maximum a t  249 mp 

(e 1 6 , 1 0 0 ) .
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R e a c t i o n  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime T o s y l a t e  

(30') w i t h  Magnesium B ro m id e . An e t h e r e a l  s o l u t i o n  o f  4 - t -  

b u t y l c y c l o h e x a n o n e  oxime t o s y l a t e  (0 .0285  g . ,  m .p .  72 -78°  

f rom e t h e r )  w h ich  was t r e a t e d  w i t h  magnesium b ro m id e  i n  t h e  

same manner  as  b e nzophenone  oxime t o s y l a t e  showed a maximum 

a t  271 mja (e 2 ,2 6 0 )  i n  t h e  u l t r a v i o l e t  a b s o r p t i o n  s p e c t r u m  

(No. 1 8 3 ) .  The a b s o r p t i o n  s p e c t r u m  (No. 183) o f  p u r e  4 - t -  

b u t y l c y c l o h e x a n o n e  oxime t o s y l a t e  showed maxima a t  2 7 2 ( 4 1 5 ) ,  

2 6 5 ( 5 8 2 ) ,  2 6 2 ( 5 9 3 ) ,  and 256 mp  (e 4 7 0 ) .

R e a c t i o n  o f  p - T o l u e n e s u l f o n y l  C h l o r i d e  wi th^M agnesium  

B ro m id e . An e t h e r e a l  s o l u t i o n  o f  p - t o l u e n e s u l f o n y l  c h l o r i d e  

(0 .0 4 7 8  g . )  w hich  was t r e a t e d  w i t h  magnesium b ro m id e  i n  t h e  

same manner  as  b enzophenone  oxime t o s y l a t e  showed maxima a t  

278 sh  ( 7 0 0 ) ,  270 sh  (1 ,3 5 0 ) ,  and 242 mp  (e 9 ,7 0 0 )  i n  t h e  

u l t r a v i o l e t  a b s o r p t i o n  s p e c t ru m  (No. 1 8 3 ) .  The a b s o r p t i o n  

s p e c t r u m  (No. 183) o f  p u r e  p - t o l u e n e s u l f o n y l  c h l o r i d e  was 

n e a r l y  i d e n t i c a l  showing maxima a t  278 sh  ( 7 8 0 ) ,  270 sh  ( 1 , 4 7 0 ) ,  

and 242 mp (e 1 0 , 3 0 0 ) .

R e a c t i o n s  o f  T o s y l a t e s  w i t h  Magnesium Bromide and P h e n y l 

magnesium Bromide

R e a c t i o n  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime T o s y l a t e  (30) 

w i t h  Magnesium Bromide and Phenylmagnesium B ro m id e . ( a ) . A 

s o l u t i o n  o f  4 - t - b u t y l c y c l o h e x a n o n e  oxime t o s y l a t e  ( p r e p a r e d  

f rom 6 . 0  g .  o f  4 - t - b u t y l c y c l o h e x a n o n e  oxime)  i n  75 m l .  o f  

b e n z e n e  was added to  an an h y d ro u s  magnesium b ro m id e  s o l u t i o n  

( p r e p a r e d  from 6 .7  g .  o f  e t h y l e n e  b ro m id e  and 0 .8 5  g .  o f  

magnesium i n  50 ml.  o f  d ry  e t h e r ) ,  and t h e  m i x t u r e  was a l l o w e d  

t o  s t a n d  a t  room t e m p e r a t u r e  f o r  17 h r s .  The r e s u l t i n g  m i x t u r e  

was added  w i t h  s t i r r i n g  a t  11° t o  pheny lm agnes ium  b rom ide  p r e 

p a r e d  from 1 6 .8  g .  o f  b romobenzene  and 2 .6  g .  o f  magnesium i n
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50 ml.  o f  d ry  e t h e r .  The m i x t u r e  was s t i r r e d  a t  11 -1 5 °  f o r  

2 h r s .  and was h y d r o l y z e d  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d .  The 

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

t e d  w i t h  e t h e r .  The combined e x t r a c t s  w ere  d r i e d  o v e r  p o t a s 

s ium c a r b o n a t e .  The s o l v e n t  was removed by d i s t i l l a t i o n  

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

by gas  c h r o m a t o g r a p h i c  a n a l y s i s  (2 m. 5% S i l i c o n e  O i l  200 on 

H a l o p o r t  F ,  1 9 8 ° ,  10 p s i )  t o  c o n t a i n  5 - t - b u t y l h e x a h y d r o - 2 H -  

a z e p i n - 2 - o n e  (4 1 ) .

The a c i d i c  w a t e r  l a y e r  was made b a s i c  w i t h  a sodium 

h y d r o x i d e  s o l u t i o n  and was e x t r a c t e d  w i t h  e t h e r .  The com

b i n e d  e x t r a c t s  were  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  The s o l 

v e n t  was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g

0 .3 4  g .  o f  a r e s i d u a l  o i l  w h ich  was shown by gas  c h r o m a to 

g r a p h i c  a n a l y s i s  (same c o n d i t i o n s  as  above)  t o  c o n s i s t  o f  4 - t -  

b u t y l - 3 , 4 , 5 , 6 - t e t r a h y d r o - 7 - p h e n y l - 2 H - a z e p i n e  (32) and 5 - t -  

b u t y l h e x a h y d r o - 2 H - a z e p i n - 2 - o n e  (41)  i n  a  5 : 1  r a t i o  r e s p e c 

t i v e l y .  No e v i d e n c e  f o r  t h e  p r e s e n c e  o f  4 - t - b u t y l c y c l o h e x 

anone o r  a n i l i n e  was o b t a i n e d .

( b ) . T h i s  s e r i e s  o f  r e a c t i o n s  was r e p e a t e d  w i t h  o n ly  

one d i f f e r e n c e  i n  p r o c e d u r e ;  nam e ly ,  t h e  G r i g n a r d  r e a c t i o n  

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

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

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

t i o n ,  b . p .  63 -124°  a t  1 . 8  mm., was shown by gas  c h r o m a to 

g r a p h i c  a n a l y s i s  (2 m. 5% S i l i c o n e  O i l  200 on H a l o p o r t  F,

1 9 8 ° ,  10 p s i )  t o  c o n s i s t  o f  b i p h e n y l ,  p h e n o l ,  and b rom obenzene .  

The f r a c t i o n ,  b . p .  144-150°  a t  1 . 8  mm., ( 0 .2 8  g . )  was shown t o  

c o n t a i n  4 - t - b u t y l - 3 , 4 , 5 , 6 - t e t r a h y d r o - 7 - p h e n y l - 2 H - a z e p i n e  ( 3 2 ) ,

5 - t - b u t y l h e x a h y d r o - 2 H - a z e p i n - 2 - o n e  ( 4 1 ) ,  and a t r a c e  o f  b i 

p h e n y l .  The m a j o r i t y  o f  t h e  r e s i d u a l  o i l  c o u l d  n o t  b e  d i s t i l l e d
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and was l e f t  as  a  brown t a r .  Again  no e v i d e n c e  f o r  t h e  

p r e s e n c e  o f  4 - t - b u t y l c y c l o h e x a n o n e  o r  a n i l i n e  was o b t a i n e d .

R e a c t i o n  o f  M e th y l  E t h y l  Ketoxime T o s y l a t e  ('54') w i t h  

Magnesium Bromide and Phenylmagnesium B ro m id e . A s o l u t i o n  

o f  6 . 0  g .  o f  m e th y l  e t h y l  k e to x im e  t o s y l a t e  i n  200 m l .  o f  

d ry  e t h e r  was added t o  an anhydrous  magnesium b ro m id e  s o l u 

t i o n  p r e p a r e d  from 6 .5  g .  o f  e t h y l e n e  b ro m id e  and 0 .8 5  g .  o f  

magnesium i n  35 m l .  o f  d ry  e t h e r ,  and t h e  m i x t u r e  was a l l o w e d  

t o  s t a n d  a t  room t e m p e r a t u r e  f o r  16 h r s .  The r e s u l t i n g  m ix 

t u r e  was added w i t h  s t i r r i n g  a t  11° t o  pheny lm agnes ium  b ro m id e  

p r e p a r e d  from 1 6 .3  g .  o f  bromobenzene and 2 .6  g .  o f  magnesium 

i n  50 m l .  o f  d ry  e t h e r .  The m i x t u r e  was s t i r r e d  a t  11 -15°  

f o r  2 h r s .  and was h y d r o l y z e d  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d .

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

was e x t r a c t e d  w i t h  e t h e r ,  made b a s i c  w i t h  sodium h y d r o x i d e  

s o l u t i o n ,  and a g a i n  e x t r a c t e d  w i t h  e t h e r .  The combined  e x 

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

was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g

3 . 2  g .  o f  r e s i d u a l  o i l  w h ich  was shown by gas  c h r o m a t o g r a p h i c  

a n a l y s i s  (1 m. 5% Carbowax 20 M on Chromosorb W i n  s e r i e s  w i t h  

a i m .  57o S i l i c o n e  G re a se  on H a l o p o r t  F ,  1 3 3 ° ,  11 p s i )  t o  c o n 

t a i n  a c e to p h e n o n e  (82%) and p ro p io p h e n o n e  (18%). No e v i d e n c e  

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

R e a c t i o n s  o f  T o s y l a t e s  w i t h  Diorganom agnesium  R e a g e n ts

R e a c t i o n  o f  4 - t - B u t y l c y c l o h e x a n o n e  Oxime T o s y l a t e  (30^)

with Diphenylmagnesium. Phenylmagnesium bromide was prepared
from 6 4 . 0  g .  o f  bromobenzene  and 9 .9  g .  o f  magnesium i n  280 ml.

of dry ether under a nitrogen atmosphere. Dropwise addition
29 30

o f  a m i x t u r e  (140 m l . ;  1 :1  by volume) o f  a n h y d ro u s  d i o x a n e  *
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and e t h e r  t o  t h e  s t i r r e d  G r i g n a r d  r e a g e n t  p ro d u c e d  a w h i t e  

p r e c i p i t a t e  w h ich  was a l l o w e d  t o  s e t t l e .  The r e s u l t i n g  m ix 

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

gen  p r e s s u r e  i n t o  a  f l a m e d - o u t ,  3 - n e c k e d  f l a s k  ( G r ig n a r d  

a p p a r a t u s ) .  The p r e c i p i t a t e  was washed w i t h  50 ml o f  e t h e r ,  

and t h e  m i x t u r e  was f i l t e r e d  as  b e f o r e .  A s o l u t i o n  o f  4 - t -  

b u t y l c y c l o h e x a n o n e  oxime t o s y l a t e  ( p r e p a r e d  from 6 . 0  g .  o f  

4 - t - b u t y l c y c l o h e x a n o n e  oxime)  i n  100 ml.  o f  b en ze n e  was added 

w i t h  s t i r r i n g  a t  10° t o  t h e  d ip h en y lm ag n es iu m  s o l u t i o n .  The 

m i x t u r e  was s t i r r e d  a t  10-15°  f o r  2 h r s .  and was h y d r o l y z e d  

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

r a t e d ,  and t h e  w a t e r  l a y e r  was e x t r a c t e d  w i t h  e t h e r .  The
— r "

combined e x t r a c t s  were  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e ,  and t h e  

s o l v e n t  was removed by d i s t i l l a t i o n  u n d e r  r ed u c e d  p r e s s u r e  

g i v i n g  5 . 0  g .  o f  r e s i d u a l  o i l  w h ich  was shown by gas  c h r o m a to 

g r a p h i c  a n a l y s i s  (2 m. 5% S i l i c o n e  O i l  200 on H a l o p o r t  F ,  1 9 8 ° ,  

8 p s i )  t o  c o n t a i n  4 - t - b u t y l c y c l o h e x a n o n e .

The a c i d i c  w a t e r  l a y e r  was made b a s i c  w i t h  sodium h y 

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

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

was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  1 .3  

g .  (40% b a s e d  on oxime)  o f  r e s i d u a l  o i l  w h ich  was shown by gas  

c h r o m a t o g r a p h i c  a n a l y s i s  (same c o n d i t i o n s  as  above)  t o  c o n s i s t  

o f  a n i l i n e  and a  t r a c e  amount o f  d i o x a n e .

R e a c t i o n  o f  M ethy l  E t h y l  Ketox im e T o s y l a t e  (54)  w i t h  

D ip h en y lm ag n es iu m . A s o l u t i o n  o f  6 . 4  g .  o f  m e t h y l  e t h y l  

k e to x im e  t o s y l a t e  i n  100 m l .  o f  b en ze n e  was added  w i t h  s t i r 

r i n g  a t  11° t o  d ip h e n y lm a g n es iu m  p r e p a r e d  as  i n  t h e  r e a c t i o n  

w i t h  4 - t - b u t y l c y c l o h e x a n o n e  oxime t o s y l a t e .  The m i x t u r e  was 

s t i r r e d  a t  11 -15°  f o r  2 h r s .  and was h y d r o l y z e d  w i t h  d i l u t e  

h y d r o c h l o r i c  a c i d .  The o r g a n i c  l a y e r  was s e p a r a t e d ,  and t h e
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w a t e r  l a y e r  was e x t r a c t e d  w i t h  e t h e r ,  made b a s i c  w i t h  sodium 

h y d r o x id e  s o l u t i o n ,  and a g a i n  e x t r a c t e d  w i t h  e t h e r .  The com

b i n e d  e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r b o n a te , ,  and  t h e  

s o l v e n t  was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  

g i v i n g  4 . 6  g. o f  r e s i d u a l  o i l  wh ich  was shown by gas  c h r o m a to 

g r a p h i c  a n a l y s i s  (1 m. 5% Carbowax 20M on Chromosorb W i n  s e r i e s  

w i t h  a i m .  5% S i l i c o n e  G re a se  on H a l o p o r t  F ,  1 3 4 ° ,  11 p s i )  t o  

c o n t a i n  a n i l i n e  (99%) and a c e to p h e n o n e  (1%).

R e a c t io n  o f  Ace tophenone  Oxime T o s y l a t e  (59^) w i t h  D i -  

e th y lm a g n e s iu m . A s o l u t i o n  o f  1 0 .0  g .  o f  a c e to p h e n o n e  oxime 

t o s y l a t e  i n  100 m l .  o f  b e n z e n e  was added w i t h  s t i r r i n g  a t  room 

t e m p e r a t u r e  t o  d ie th y lm a 'g n es iu m  p r e p a r e d  f rom 3 8 .6  g .  o f  e t h y l  

b rom ide  and 8 .6  g .  o f  magnesium i n  240 m l .  o f  d r y  e t h e r  and 

120 m l .  o f  d i o x a n e - e t h e r  ( 1 :1  by volume) f o l l o w i n g  t h e  p r o 

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

magnesium. The m i x t u r e  was s t i r r e d  f o r  2 h r s .  and was h y d r o 

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

s e p a r a t e d ,  and t h e  w a t e r  l a y e r  was e x t r a c t e d  w i t h  e t h e r ,  made 

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

e t h e r .  The combined  e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r 

b o n a t e ,  and t h e  s o l v e n t  was removed by d i s t i l l a t i o n  u n d e r  

r e d u c e d  p r e s s u r e  g i v i n g  a r e s i d u a l  o i l  w h ich  was shown by gas  

c h r o m a t o g r a p h i c  a n a l y s i s  (1 m. 5Jo Carbowax 20M on Chromosorb W 

i n  s e r i e s  w i t h  a i m .  5 °L S i l i c o n e  G r e a se  on H a l o p o r t  F ,  1 2 0 ° ,

15 p s i )  t o  c o n t a i n  a c e to p h e n o n e  (74%) and a n i l i n e  (26%).

The r e s i d u a l  o i l  was d i s s o l v e d  i n  20 m l .  o f  e t h e r  

and washed t h r e e  t i m e s  w i t h  5% h y d r o c h l o r i c  a c i d  (75 m l . ) .

The w a t e r  l a y e r  was e x t r a c t e d  w i t h  e t h e r ,  and t h e  combined 

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

removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  1 .9  g .  

o f  r e s i d u a l  o i l  w h ich  gave  o n ly  one p ea k  on gas  c h r o m a t o g r a p h i c
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analysis with the same retention time as acetophenone. The
infrared spectrum was similar to that of pure acetophenone,
but contained additional small bands at 3000-2900  cm ,

The acidic water layer was made basic with sodium 
hydroxide solution and was extracted with ether. The combined 
extracts were dried over potassium carbonate, and the solvent 
was removed by distillation under reduced pressure giving 0 .9 8  

g. of residual oil which gave only one peak on gas chromato
graphic analysis with the same retention time as aniline. The 
infrared spectrum was similar to that of pure aniline, but
contained additional small bands at 3000-2900  and 1680 cm

R e a c t i o n  o f  p - C h l o r o a c e t o p h e n o n e  Oxime T o s y l a t e  (£2.) 

w i t h  D i e th y lm a g n e s iu m . A s o l u t i o n  o f  11 .5  g .  o f  p - c h l o r o a c e t o -  

phenone  oxime t o s y l a t e  i n  100 ml.  o f  b e n z e n e  was added  w i t h  

s t i r r i n g  a t  room t e m p e r a t u r e  t o  d i e t h y l m a g n e s i u m  p r e p a r e d  as  

i n  t h e  r e a c t i o n  w i t h  a c e to p h e n o n e  oxime t o s y l a t e .  The m i x t u r e  

was s t i r r e d  f o r  1 .5  h r s .  and was h y d r o l y z e d  w i t h  d i l u t e  h y d r o 

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

l a y e r  was e x t r a c t e d  w i t h  e t h e r .  The combined e x t r a c t s  w ere  

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

d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  3 .7  g .  o f  r e s i d u a l  

o i l  w h ich  was shown by  gas  c h r o m a t o g r a p h i c  a n a l y s i s  (2 m. 57<> 

S i l i c o n e  O i l  200 on H a l o p o r t  F ,  1 7 4 ° ,  10 p s i )  t o  c o n t a i n  p -  

c h l o r o a c e t o p h e n o n e  and a t r a c e  amount o f  p - c h l o r o a n i l i n e .

The a c i d i c  w a t e r  l a y e r  ( c o n t a i n e d  i n  a 3 - n e c k e d  f l a s k  

f i t t e d  w i t h  a  s t o p p e r ,  d r o p p in g  f u n n e l  and g l a s s  t u b e  con

n e c t e d  t o  a 57o h y d r o c h l o r i c  a c i d  t r a p )  was made b a s i c  w i t h  a 

h o t  sodium h y d r o x i d e  s o l u t i o n ,  and t h e  s y s te m  was swept  w i t h  

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

gav e  a  w h i t e  s e m i - s o l i d  r e s i d u e  i n  an i n s u f f i c i e n t  amount f o r  

d e f i n i t e  c h a r a c t e r i z a t i o n  as  e t h y l a m i n e  h y d r o c h l o r i d e .

The basic water layer was extracted with ether, and
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t h e  combined e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .

The s o l v e n t  was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s 

s u r e  g i v i n g  0 .8 3  g .  o f  r e s i d u a l  o i l  w h ich  was shown by gas  

c h r o m a t o g r a p h i c  a n a l y s i s  (same c o n d i t i o n s  as  above)  t o  c o n 

s i s t  o f  p - c h l o r o a n i l i n e  and a t r a c e  amount o f  p - c h l o r o a c e t o -  

p h e n o n e .

The r e s i d u a l  o i l s  from e x t r a c t i o n  o f  t h e  a c i d i c  and 

b a s i c  w a t e r  l a y e r s  were  com bined ,  and t h e  f l a s k s  w ere  washed 

w i t h  e t h e r .  The e t h e r  was e v a p o r a t e d ,  and gas  c h r o m a t o g r a p h i c  

a n a ly s i . s  (1 m. 5% Carbowax 20M on Chromosorb W i n  s e r i e s  w i t h  

a i m .  5% S i l i c o n e  G rea se  on H a l o p o r t  F,  17 0 ° ,  10 p s i )  showed 

t h e  m i x t u r e  t o  c o n s i s t  o f  p - c h l o r o a c e t o p h e n o n e  (76%) and p-  

c h l o r o a n i l i n e  (24%).

R e a c t i o n  o f  p - C h l o r o a c e t o p h e n o n e  Oxime T o s y l a t e  (62~) 

w i t h  D ipheny lm agnes ium . A s o l u t i o n  o f  11 .5  g .  o f  p - c h l o r o 

a c e to p h e n o n e  oxime t o s y l a t e  i n  100 ml.  o f  b e n ze n e  was added 

w i t h  s t i r r i n g  a t  room t e m p e r a t u r e  t o  d ip h en y lm ag n es iu m  p r e 

p a r e d  i n  h a l f  t h e  amount as  i n  t h e  r e a c t i o n  w i t h  4 - t - b u t y l -  

c y c lo h e x a n o n e  oxime t o s y l a t e .  The m i x t u r e  was s t i r r e d  f o r  2 

h r s .  and was h y d r o l y z e d  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d .  The 

o r g a n i c  l a y e r  was s e p a r a t e d ,  and t h e  w a t e r  l a y e r  was washed 

w i t h  e t h e r .  The a c i d i c . w a t e r  l a y e r  was made b a s i c  w i t h  sodium 

h y d r o x id e  s o l u t i o n  and was e x t r a c t e d  w i t h  e t h e r .  The combined 

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

was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  0 . 6  

g .  o f  r e s i d u a l  o i l  w h ich  was shown by gas  c h r o m a t o g r a p h i c  

a n a l y s i s  (1 m. 5% Carbowax on Chromosorb W i n  s e r i e s  w i t h  a  

•1 m. 5% S i l i c o n e  G re a se  on H a l o p o r t  F,  1 5 2 ° ,  10 p s i )  t o  c o n s i s t  

o f  a n i l i n e  (697>) and p - c h l o r o a n i l i n e  (31%).

R e a c t i o n  o f  A ce to p h en o n e  Oxime T o s y l a t e  (59) w i t h  

p , p ' - D i c h l o r o p h e n y l m a g n e s i u m .  A s o l u t i o n  o f  1 8 .5  g .  o f  a c e t o -
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phenone  oxivne t o s y l a t e  i n  100 m l .  o f  b e n z e n e  was added  w i t h  

s t i r r i n g  a t  room t e m p e r a t u r e  t o  p , p ' - d i c h lo r o p h e n y l m a g n e s i u m  

p r e p a r e d  from 7 8 .0  g .  o f  l - b r o m o - 4 - c h l o r o b e n z e n e  and 9 . 9  g .  

o f  magnesium i n  300 m l .  o f  d ry  e t h e r  and 140 m l .  o f  d i o x a n e -  

e t h e r  ( 1 :1  by volume)  f o l l o w i n g  t h e  p r o c e d u r e  p r e v i o u s l y  

d e s c r i b e d  f o r  t h e  p r e p a r a t i o n  o f  d ip h en y lm a g n es iu m .  The m ix 

t u r e  was s t i r r e d  f o r  2 h r s .  a n d .was h y d r o l y z e d  w i t h  a s a t u 

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

s e p a r a t e d ,  and t h e  w a t e r  l a y e r  was e x t r a c t e d  w i t h  e t h e r .  The 

combined e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e ,  and 

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

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

leum e t h e r .  The s o l i d  was t r i t u r a t e d  w i t h  e t h e r  and was c o l 

l e c t e d  by f i l t r a t i o n .  Four  a d d i t i o n a l  c r o p s  w ere  o b t a i n e d  

from t h e  e t h e r e a l  w a sh in g s  g i v i n g  5 . 3  g .  (36%) o f  p - c h l o r o 

a c e to p h e n o n e  a n i l  ( 6 6 ) ,  m .p .  8 8 - 9 2 ° .  R e c r y s t a l l i z a t i o n  from 

e t h e r  gave  an a n a l y t i c a l  s a m p le ,  m .p .  9 1 . 5 - 9 2 . 5 ° .

A n a l . C a lc d .  f o r  C ^ H ^ C I N :  C, 7 3 .2 0 ;  H, 5 . 2 7 ;  N, 6 . 1 0 .

Found™ : C, 7 3 .2 0 ;  H, 5 . 6 1 ;  N, 5 . 8 8 .

IR S pec t rum  (No. 6 1 3 2 ) :  2980,  1630,  1590,  1483,  1277,

1097,  1017,  842 ,  792,  750,  704.

The r e s i d u a l  o i l  f rom e v a p o r a t i o n  o f  t h e  e t h e r e a l  

w a s h in g s  was t r e a t e d  w i t h  25 m l .  o f  10% h y d r o c h l o r i c  a c i d .

The m i x t u r e  was h e a t e d  on a  s te a m  b a t h  f o r  10 m i n u t e s  and was 

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

The m i x t u r e  was e x t r a c t e d  w i t h  e t h e r ,  and t h e  combined  e x 

t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  The s o l v e n t  was 

removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  a 

r e s i d u a l  o i l  w h ich  was shown by gas  c h r o m a t o g r a p h i c  a n a l y s i s  

(1 m. 5% Carbowax 20M on Chromosorb W i n  s e r i e s  w i t h  a i m .

57o S i l i c o n e  G re a se  on H a l o p o r t  F, 1 3 3 ° ,  11 p s i )  t o  c o n t a i n
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p - c h l o r o a c t o p h e n o n e  (m a jo r  component)  and a c e to p h e n o n e  (minor  

c o m p o n e n t ) .

The a c i ' d i c  w a t e r  l a y e r  was made b a s i c  w i t h  sodium 

h y d r o x i d e  s o l u t i o n  and was e x t r a c t e d  w i t h  e t h e r .  The com

b i n e d  e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e ,  and t h e  

s o l v e n t  was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  

g i v i n g  2 .5  g .  o f  r e s i d u a l  o i l  w h ich  was shown by gas  c h r o m a to 

g r a p h i c  a n a l y s i s  (same c o n d i t i o n s  as  above)  t o  c o n s i s t  o f  

a n i l i n e  (m a jo r  component)  and p - c h l o r o a n i l i n e  (minor  co m p o n e n t ) .

A m i x t u r e  o f  0 .5 0  g .  o f  p - c h l o r o a c e t o p h e n o n e  a n i l  ( 6 6 ) ,  

m .p .  9 1 . 5 - 9 2 . 5 ° ,  and 30 m l .  o f  10% h y d r o c h l o r i c  a c i d  was h e a t e d  

on a s te a m  b a t h  f o r  10 m i n u t e s  and was a l l o w e d  t o  c o o l  w i t h  

o c c a s i o n a l  s h a k in g .  The m i x t u r e  was e x t r a c t e d  w i t h  e t h e r ,  and 

t h e  combined e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .

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

g i v i n g  0 .2 9  g .  (86%) o f  p - c h l o r o a c e t o p h e n o n e  w h ich  was i d e n t i 

c a l  i n  e v e r y  r e s p e c t  w i t h  an a u t h e n t i c  s am p le .

The a c i d i c  w a t e r  l a y e r  was made b a s i c  w i t h  sodium 

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

e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e ,  and t h e  e t h e r  

was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  0 .1 7  

g .  (84%) o f  a n i l i n e  which  was i d e n t i c a l  i n  e v e r y  r e s p e c t  w i t h  

an a u t h e n t i c  sam ple .

R e a c t i o n  o f  A ce tophenone  Oxime T o s y l a t e  (59) w i t h  

p , p 1- D i t o l y l m a g n e s i u m . A s o l u t i o n  o f  1 0 .3  g .  o f  a c e to p h e n o n e  

oxime t o s y l a t e  i n  100 m l .  o f  b e n z e n e  was added w i t h  s t i r r i n g  

a t  room t e m p e r a t u r e  t o  p , p 1- d i t o l y l m a g n e s i u m  p r e p a r e d  from 

3 4 .5  g .  o f  p - b r o m o t o l u e n e  and 5 . 0  g .  o f  magnesium i n  140 m l .  

o f  d ry  e t h e r  and 70 m l .  o f  d i o x a n e - e t h e r  ( 1 :1  by volume)  f o l 

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

o f  d ip h en y lm ag n e s iu m .  The m i x t u r e  was s t i r r e d  f o r  2 .5  h r s .  and
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was h y d r o l y z e d  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d .  The o r g a n i c  

l a y e r  was s e p a r a t e d ,  and t h e  w a t e r  l a y e r  was e x t r a c t e d  w i t h  

e t h e r .  The combined e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r 

b o n a t e ,  and t h e  s o l v e n t  was removed by  d i s t i l l a t i o n  u n d e r  

r e d u c e d  p r e s s u r e  g i v i n g  7 .6 5  g .  o f  r e s i d u a l  o i l  w h ich  was 

shown by gas  c h r o m a t o g r a p h i c  a n a l y s i s  (1 m. 57. Carbowax 20M 

on Chromosorb W i n  s e r i e s  w i t h  a i m .  57. S i l i c o n e  G r e a s e  on 

H a l o p o r t  F ,  1 5 2 ° ,  10 p s i )  t o  c o n t a i n  a c e to p h e n o n e  (427.) and 

p - m e th y l a c e t o p h e n o n e  (587.) .

The a c i d i c  w a t e r  l a y e r  was made b a s i c  w i t h  sodium 

h y d r o x i d e  s o l u t i o n ^ a n d  was e x t r a c t e d  w i t h  e t h e r .  The com

b i n e d  e x t r a c t s  w ere  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e ,  and t h e  

s o l v e n t  was removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  

g i v i n g  1 .9 5  g .  o f  r e s i d u a l  o i l  which  was shown by gas  c h r o 

m a t o g r a p h ic  a n a l y s i s  (same c o n d i t i o n s  as  above)  t o  c o n s i s t  o f  

p - t o l u i d i n e  (397o) and a n i l i n e  (61%).

P r e p a r a t i o n  and R e a c t i o n s  o f  ( + ) - l - M e t h y l - 2 , 6 - d i p h e n y l - 4 -  

p i p e r i d o n e  Oxime T o s y l a t e  (70) w i t h  O r g a n o m e t a l l i c  R e a g e n t s

l - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  (68') was. p r e p a r e d
35a c c o r d i n g  t o  t h e  p r o c e d u r e  d e s c r i b e d  by L y l e  and L y l e  t o

35
g i v e  a 35-477, y i e l d  o f  p i p e r i d o n e  6j3, m .p .  1 4 6 -1 5 0 ° ;  l i t .  

m .p .  1 5 1 -1 5 3 ° .

l - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  Oxime ( 69 )  was
• 37p r e p a r e d  a c c o r d i n g  to  t h e  p r o c e d u r e  d e s c r i b e d  by L y l e  t o  

g i v e  a  68-717. y i e l d  o f  oxime 6j), m .p .  1 9 0 -1 9 1 ° ;  l i t . ^ ’ "^ 

m .p .  1 9 1 -1 9 3 ° .

( + ) - l - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  Oxime ( 6 9 ) .

The oxime was r e s o l v e d  a c c o r d i n g  t o  t h e  p r o c e d u r e  d e s c r i b e d
35by  L y l e  and L y l e .  R e a c t i o n  o f  1 0 . 0 . g .  o f  r a c e m ic  1 - m e t h y l -
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2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  oxime w i t h  1 0 .0  g .  o f  (+ ) -1 0 - c a m -

p h o r s u l f o n i c  a c i d  gave  1 6 . 4 - 1 8 . 1  g .  (90-99%) o f  (+ ) -1 0 - c a m -
22p h o r s u l f o n i c  a c i d  s a l t  o f  t h e  ox im e,  m .p .  1 6 5 - 1 6 7 . 5 ° ,  [ a ] ^

+ 2 5 .7  t o  + 2 9 .7 °  (95% e t h a n o l ,  c = 2 . 0 ) ;  l i t . 35 m .p .  1 6 7 . 5 - 1 7 2 ° ,

[ a ] 35 + 3 0 .0 8 °  (95%. e t h a n o l ,  c = 2 . 0 ) .  N e u t r a l i z a t i o n  o f  1 6 . 4 -

1 8 . 1  g .  o f  t h e  ( + ) - s a l t  o f  t h e  oxime w i t h  aqueous  p o t a s s i u m  

c a r b o n a t e  gave  8 . 0 - 8 . 8  g .  (85-89%) o f  ( + ) - l - m e t h y l - 2 , 6 -
22

d i p h e n y l - 4 - p i p e r i d o n e  oxime ( 6 9 ) ,  m .p .  1 9 1 . 5 - 1 9 2 . 5 ° ,  [ a ] ^

+ 3 1 .2  t o  + 3 2 .8 °  (95% e t h a n o l ,  c = 2 . 0 ) j  l i t . 35 m .p .  1 8 8 - 1 9 2 ° ,

[ a ] ^ 5 + 3 2 .6 3 °  (95% e t h a n o l ,  c = 2 . 2 ) .

( + ) - l - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  Oxime T o s y l a t e

( 7 0 ) .  To a s t i r r e d  s u s p e n s i o n  o f  5 . 0  g .  o f  ( + ) - l - m e t h y l - 2 , 6 -
22d i p h e n y l - 4 - p i p e r i d o n e  oxime ( [ a ] ^  + 3 1 . 5 ° ,  95% e t h a n o l )  i n

50 m l .  o f  a c e t o n e  i n  an i c e - s a l t  b a t h  35 m l .  o f  c o l d  1 .3 7  N 

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

s o l u t i o n  3 . 4  g .  o f  p - t o l u e n e s u l f o n y l  c h l o r i d e  was added  i n  

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

s t i r r e d  a t  - 3 °  f o r  0 .5  h r .  and t h e n  p o u re d  i n t o  i c e  w a t e r .

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

w a t e r ,  and a g a i n  c o l l e c t e d  by f i l t r a t i o n  g i v i n g ,  a f t e r  d r y i n g ,

7 . 2  g .  (93%) o f  ( + ) - l - m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  oxime 

t o s y l a t e  ( 7 0 ) ,  m .p .  8 6 - 9 8 ° ,  [ a ] D + 6 .5 °  ( d i o x a n e ,  c = 2 . 1 ) ;  

l i t . 37 m .p .  9 6 - 9 9 ° ,  [ a ] 35 + 4 . 7 7 ° ,  + 1 0 .0 3 °  (b e n z e n e ,  c = 2 . 3 ,  

3 . 2 ) .  R e c r y s t a l l i z a t i o n  f rom b e n z e n e  and p e t r o l e u m  e t h e r  

( 3 0 -6 0 ° )  gav e  5 . 2  g .  (67%) o f  t o s y l a t e ,  m .p .  9 6 - 1 0 0 ° ,

+ 7 .4 °  ( d i o x a n e ,  c = 2 . 0 ) .

A t t e m p te d  R e a c t i o n  o f  1 - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i -  

done  Oxime T o s y l a t e  (70)  w i t h  D ipheny lm agnes ium .  A s o l u t i o n  

o f  7 .8  g .  o f  l - m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  oxime t o s y l a t e  

i n  75 m l .  o f  b e n z e n e  was added  w i t h  s t i r r i n g  a t  room t e m p e r a 

t u r e  t o  d ip h e n y lm ag n e s iu m  p r e p a r e d  from 2 .5  g .  o f  magnesium 

and 1 6 .0  g .  o f  b rom obenzene  i n  70 m l .  o f  d ry  e t h e r  and  36 m l .
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o f  d i o x a n e - e t h e r  ( 1 :1  by volume)  f o l l o w i n g  t h e  p r o c e d u r e  

p r e v i o u s l y  d e s c r i b e d  f o r  t h e  r e a c t i o n  w i t h  4 - t - b u t y l c y c l o -  

h ex an o n e  oxime t o s y l a t e .  The m i x t u r e  was s t i r r e d  f o r  2 h r s .  

and was h y d r o l y z e d  w i t h  a s a t u r a t e d  s o l u t i o n  o f  ammonium 

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

l a y e r  was e x t r a c t e d  w i t h  e t h e r .  The combined e x t r a c t s  w ere  

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

by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  7 .9  g .  o f  

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

r e s i d u a l  o i l  p a r t i a l l y  c r y s t a l l i z e d  g i v i n g  4 . 2  g .  (54%) o f  

u n r e a c t e d  7CL The i n f r a r e d  s p e c t ru m  o f  t h e  r e s i d u a l  o i l  f rom 

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

s t r o n g  b ands  a t  3500 ,  3400 ,  1725,  and 1670 cm s u g g e s t i n g  

t h e  p r e s e n c e  o f  a n i l i n e ,  l - m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  

( 6 8 ) ,  and 1- m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  a n i l  ( 7 1 ) .

R e a c t i o n  o f  1 - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  Oxime 

T o s y l a t e  f701 w i t h  Phenylmagnesium B ro m id e . A s o l u t i o n  o f  

l - m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  oxime t o s y l a t e  ( p r e p a r e d  

from 7 .0  g .  o f  oxime)  i n  100 m l .  o f  b e n z e n e  was added w i t h  

s t i r r i n g  a t  10° t o  pheny lm agnes ium  b ro m id e  p r e p a r e d  f rom 1 .2  

g .  o f  magnesium and 7 .9  g .  o f  b romobenzene  i n  40 m l .  o f  d ry  

e t h e r .  The m i x t u r e  was s t i r r e d  a t  10 -14°  f o r  2 h r s . ’ and was 

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

The o r g a n i c  l a y e r  was s e p a r a t e d ,  and t h e  w a t e r  l a y e r  was'  e x 

t r a c t e d  w i t h  e t h e r .  The combined e x t r a c t s  w ere  d r i e d  o v e r  

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

l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  g i v i n g  9 .3  g .  o f  a  brown r e s i d u a l  

o i l  w h ich  was t r e a t e d  w i t h  n - h e x a n e .  The n - h e x a n e  was e v a p o 

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

o v e r n i g h t .  The m i x t u r e  was t r i t u r a t e d  w i t h  p e t r o l e u m  e t h e r ,  

and t h e  y e l l o w  s o l i d  was c o l l e c t e d  by f i l t r a t i o n  g i v i n g  3 . 0  g .

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



7 7

(35% b a s e d  on oxime) o f  l - m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  

a n i l  (71 ) ,  m .p .  9 7 - 1 1 6 ° .  R e c r y s t a l l i z a t i o n  from n - h e p t a n e  

r a i s e d  t h e  m e l t i n g  p o i n t  t o  1 1 0 -1 1 8 ° .

A sec o n d  r e a c t i o n  o f  1 4 .8  g .  o f  l - m e t h y l - 2 , 6 - d i p h e n y l -  

4 - p i p e r i d o n e  oxime t o s y l a t e  w i t h  pheny lm agnes ium  b ro m id e  gave

4 . 1  g .  (35%,) o f  l - m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  a n i l  ( 7 1 ) .

An a t t e m p t  t o  r e c r y s t a l l i z e  4 . 0  g .  o f  a n i l  7JL from h o t  95% 

e t h a n o l  r e s u l t e d  i n  h y d r o l y s i s  o f  t h e  a n i l  g i v i n g  1 .8  g .  o f  1-  

m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  (68) w h ich  was i d e n t i c a l  i n  

e v e r y  r e s p e c t  w i t h  an a u t h e n t i c  s am p le .  The m o th e r  l i q u o r  was 

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

and t h e  s e m i - s o l i d  ( 1 .1  g . )  was s e p a r a t e d  by f i l t r a t i o n .  The 

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

p i p e r i d o n e  68_ and a n i l i n e .  E v a p o r a t i o n  o f  t h e  p e t r o l e u m  

e t h e r  m o th e r  l i q u o r  gave  0 . 8  g .  o f  r e s i d u a l  o i l  whose i n f r a 

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

b u t  c o n t a i n e d  weak a d d i t i o n a l  b an d s  a t  2795 and 1718 cm ^ i n 

d i c a t i n g  t h e  p r e s e n c e  o f  p i p e r i d o n e  6 8 .

R e a c t i o n  o f  ( + ) - l - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  

Oxime T o s y l a t e  (70) w i t h  Phenylmagnesium Bromide .  ( a ) .  The

r e a c t i o n  o f  4 . 9  g .  o f  ( + ) - l - m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e
23oxime t o s y l a t e ,  m .p .  9 6 - 1 0 0 ° ,  [a,] ^ + 7 .4 °  ( d io x a n e ,  c = 2 . 0 ) ,

w i t h  pheny lm agnes ium  b ro m id e  f o l l o w i n g  t h e  p r o c e d u r e  p r e v i o u s l y  

d e s c r i b e d  f o r  t h e  r e a c t i o n  w i t h  r a c e m ic  t o s y l a t e  gave  0 .1 6  g .  

(4%) o f  ( - ) - l - m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  a n i l ( 7 1 ) ,  m .p .  

1 1 0 -1 1 8 ° ,  [ a ] q3 - 2 . 1 °  + 0 .5 °  ( d i o x a n e ,  c = 2 .0 )  a f t e r  r e c r y s t a l 

l i z a t i o n  f rom a c e t o n i t r i l e .

ORD Curve (No. 546 ,  d i o x a n e ,  c = 0 .4 0 2 ) :  [0] " 1 7 ° ,

[0]589 - 1 7 ° ,  [0]3?o - 2 5 . 5 ° ,  [0]36Q - 2 9 . 5 ° ,  [0]345 - 3 8 ° ,

[0 ] 335 - 4 6 - 5 ° ’ [<6] 3 23 “6 8 °*
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A f t e r  t h e  s o l u t i o n  o f  ( - ) -7_ l  i n  d io x a n e  was a l l o w e d  

t o  s t a n d  f o r  3 d a y s ,  t h e  o p t i c a l  r o t a t o r y  d i s p e r s i o n  c u r v e  

(No. 552) showed o n ly  a z e r o  r o t a t i o n  l i n e .

( b ) . The r e a c t i o n  o f  1 1 .5  g .  o f  ( + ) - l - m e t h y l - 2 , 6 -
23d i p h e n y l - 4 - p i p e r i d o n e  oxime t o s y l a t e ,  m .p .  9 1 - 9 9 °  [ot] ^ + 5 .6 °

( d io x a n e ,  c = 2 . 0 ) ,  w i t h  phenylm agnes ium  b ro m id e  a t  i c e - s a l t  

b a t h  t e m p e r a t u r e  gave  4 . 1  g .  (47%) o f  ( - ) - l - m e t h y l - 2 , 6 - d i -  

p h e n y l - 4 - p i p e r i d o n e  a n i l  (71) ,  m .p .  1 1 1 - 1 1 6 ° ,  [ a ] D - 1 . 4 4 °  

+ 0 .2 5 °  ( d i o x a n e ,  c = 4 . 0 ) .  A s ec o n d  c r o p  o f  a n i l  ( 0 .6  g . ,  m .p .  

1 0 9 -1 1 9 ° )  was o b t a i n e d  g i v i n g  a t o t a l  o f  4 . 7  g .  (52%) o f  a n i l  

7 1 . A s o l u t i o n  o f  t h e  a n i l  71. i n  95% aqueous  d i o x a n e  ( c= 4 .3 4 )  

p r o d u c e d  no r o t a t i o n  o f  p l a n e  p o l a r i z e d  l i g h t .
FM

A n a l . C a lc d .  f o r  C24H24N2 : C, 8 4 .6 7 ;  H, 7 . 1 1 .  Found :

C, 8 4 .2 3 ;  H, 7 . 3 6 .

IR S p ec t ru m  (No. 6 1 0 4 ) :  3035 (m ) , 2785 (m ) , 1675,  1595

(m), 1488 (m), 1453 (m ) , 1148,  808,  795,  768 ,  753 ,  701.
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SUMMARY

5 a - C h o l e s t a n - 3 - o n e  oxime and 4 - t - b u t y l c y c l o h e x a n o n e  

oxime u n d e rw en t  r e a c t i o n  w i t h  c o n c e n t r a t e d  s o l u t i o n s  o f  p h e n y l 

magnesium b rom ide  t o  p r o d u c e  a n i l i n e  i n  p o o r  y i e l d s .

The r e a c t i o n  o f  4 - t - b u t y l c y c l o h e x a n o n e  ox im e,  m e th y l  

e t h e r  w i t h  pheny lm agnes ium  b ro m id e  o c c u r r e d  w i t h  a d d i t i o n  t o  

t h e  c a r b o n - n i t r o g e n  d o u b le  bond to  g i v e  a b a s i c  m a t e r i a l  which  

was t e n t a t i v e l y  i d e n t i f i e d  as  N - m e t h o x y - 4 - t - b u t y l - l - p h e n y l -  

c y c l o h e x y l a m i n e .

Tosylates of oximes underwent reaction readily with 
Grignard reagents to produce a mixture of Schiff's bases.
The r e l a t i v e  p e r c e n t a g e s  o f  t h e  S c h i f f ' s  b a s e s  w e re  found  t o  

be  d e p e n d e n t  on t h e  n a t u r e  o f  t h e  t o s y l a t e  and t h e  o r g a n o -  

m e t a l l i c  r e a g e n t .  The r e s u l t s  summarized below r e q u i r e d  a 

mechanism w i t h  two co m p e t in g  r e a c t i o n s :  (1) r e a r r a n g e m e n t  o f  

t h e  t o s y l a t e  i n  t h e  p r e s e n c e  o f  a Lewis a c i d  t o  t h e  O - t o s y l  

d e r i v a t i v e  o f  t h e  amide w h ich  u n d e rw en t  r e a c t i o n  w i t h  t h e  

G r i g n a r d  r e a g e n t ,  m ost  l i k e l y  by an a d d i t i o n - e l i m i n a t i o n  

mechanism and (2)  a  d i r e c t  d i s p l a c e m e n t  o f  t o s y l a t e  i o n  by 

t h e  G r ig n a r d  r e a g e n t .

1.  4 - t - B u t y l c y c l o h e x a n o n e  oxime t o s y l a t e  u n d e rw e n t  r e a c t i o n  

w i t h  pheny lm agnes ium  b ro m id e  t o  g i v e  a m i x t u r e  o f  4 - t -  

b u t y l c y c l o h e x a n o n e  a n i l  (31)  and 4 - t - b u t y l - 3 , 4 , 5 , 6 -  

t e t r a h y d r o - 7 - p h e n y l - 2 H - a z e p i n e  ( 3 2 ) .  The s t r u c t u r e s  

were  c o n f i rm e d  by h y d r o l y s i s  o f  and an a l t e r n a t e  — 

s y n t h e s i s  o f  a d e r i v a t i v e  o f  3 2 .

2. The r e a c t i o n  o f  m e th y l  e t h y l  k e to x im e  t o s y l a t e  w i t h  

phenylm agnes ium  b ro m id e  g a v e ,  a f t e r  h y d r o l y s i s ,  a m i x t u r e
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o f  a n i l i n e ,  a c e t o p h e n o n e ,  and p r o p io p h e n o n e .

3 .  The r e a c t i o n  o f  b enzophenone  oxime t o s y l a t e  (48) w i t h  

pheny lm agnes ium  b ro m id e  gave  ben zo p h en o n e  a n i l .  The 

r e a c t i o n  o f  48 w i t h  a  s e r i e s  o f  p - s u b s t i t u t e d  p h e n y l 

magnesium b ro m id es  p r o d u c e d ,  a f t e r  h y d r o l y s i s ,  a n i l i n e  

a s  t h e  o n ly  p r o d u c t  w h ich  c o n t a i n e d  n i t r o g e n .  These  

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

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

G r i g n a r d  r e a g e n t .

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

t i o n s  o f  b enzophenone  oxime t o s y l a t e  and 4 - t - b u t y l c y c l o -  

hexanone  oxime t o s y l a t e  a f t e r  t r e a t m e n t  w i t h  a n h y d ro u s  

magnesium b ro m id e  showed a s t r i k i n g  change  i n - t h e  u l t r a 

v i o l e t  a b s o r p t i o n  s p e c t r a  i n d i c a t i v e  o f  t h e  0 - t o s y l  

d e r i v a t i v e  o f  t h e  c o r r e s p o n d i n g  amide .

5 .  T o s y l a t e s  when p r e t r e a t e d  w i t h  a n h y d ro u s  magnes ium 

b ro m id e  and t h e n  pheny lm agnes ium  b ro m id e  gave  o n l y  t h e  

p r o d u c t s  e x p e c t e d  f rom a B e c k m a n n - l ik e  r e a r r a n g e m e n t  

p r i o r  t o  r e a c t i o n  w i t h  t h e  G r i g n a r d  r e a g e n t .  Thus 4 - t -  

b u t y l c y c l o h e x a n o n e  oxime t o s y l a t e  gave  o n l y  4 - t - b u t y l -

3 , 4 , 5 , 6 - t e t r a h y d r o - 7 - p h e n y l - 2 H - a z e p i n e ,  and m e th y l  e t h y l  

k e to x im e  t o s y l a t e  gave  o n ly  a c e to p h e n o n e  and p r o p i o 

phenone  .

6. T o s y l a t e s  u n d e rw e n t  r e a c t i o n  w i t h  d io rg a n o m a g n es iu m  

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

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

organomagnes ium r e a g e n t .

7.  ( + ) - l - M e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  oxime t o s y l a t e  

u n d e rw e n t  r e a c t i o n  w i t h  pheny lm agnes ium  b ro m id e  t o  p r o 
duce  ( - ) - l - m e t h y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e  a n i l .  The 
f o r m a t i o n  o f  o p t i c a l l y  a c t i v e  a n i l  r e q u i r e d  a d i r e c t  
d i s p l a c e m e n t  m echanism.
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