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Uti l izat ion of  e lectron-donat ing α , β -unsaturated oximes:   

Regiose lect ive  inverse  1 ,3-dipolar  cycloaddit ion of  n i trones  
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G e n e r a l  p r o c e d u r e  

 
1 H  a n d  1 3 C  N M R  s p e c t r a  w e r e  r e c o r d e d  w i t h  J E O L  J N M - A L 3 0 0 ,  B R U K E R  A V - 3 0 0  o r  

B R U K E R  A V 6 0 0  s p e c t r o m e t e r  a t  r o o m  t e m p e r a t u r e ,  w i t h  t e t r a m e t h y l s i l a n e  a s  a n  

i n t e r n a l  s t a n d a r d  ( C D C l 3  s o l u t i o n ) .  C h e m i c a l  s h i f t s  w e r e  r e c o r d e d  i n  p p m ,  a n d  

c o u p l i n g  c o n s t a n t s  ( J )  i n  H z .  I n f r a r e d  ( I R )  s p e c t r a  w e r e  r e c o r d e d  w i t h  a  S h i m a d z u  

F T I R - 8 2 0 0 A  s p e c t r o m e t e r .  M a s s  s p e c t r a  w e r e  r e c o r d e d  o n  J E O L  J M S - 7 0 0  a n d  

J M S - T 1 0 0 L P  s p e c t r o m e t e r s .  M e l t i n g  p o i n t s  w e r e  d e t e r m i n e d  b y  u s i n g  a  Y a n a c o  

m e l t i n g  p o i n t  a p p a r a t u s  M P - S 3 .  M e r c k  s i l i c a  g e l  6 0  ( 1 . 0 9 3 8 5 )  a n d  M e r c k  s i l i c a  g e l  

6 0  F 2 5 4  w e r e  u s e d  f o r  c o l u m n  c h r o m a t o g r a p h y ,  t h i n  l a y e r  c h r o m a t o g r a p h y  ( T L C ) ,  a n d  

p r e p a r a t i v e  T L C  ( P T L C )  r e s p e c t i v e l y .   

 

 

S y n t h e s i s  a n d  D a t a  

 

 a n d   

( E ) - C y c l o p e n t - 2 - e n - 1 - o n e  O - ( t e r t - b u t y l d i p h e n y l s i l y l )  o x i m e  ( 2 b )  a n d  i t s  ( Z ) - i s o m e r  

( 2 c )  

T o  a  s o l u t i o n  o f  O - T B D P S  h y d r o x y l a m i n e  ( 2 . 5 6  g ,  9 . 4 3  m m o l )  i n  C H 2 C l 2  ( 1 2 8  m L )  

w a s  a d d e d  2 - c y c l o p e n t e n - 1 - o n e  ( 2 a )  ( 0 . 8 0  m L ,  9 . 4 3  m m o l ) .    A f t e r  s t i r r i n g  f o r  1 9  
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h  a t  r o o m  t e m p e r a t u r e ,  t h e  r e a c t i o n  m i x t u r e  w a s  c o n c e n t r a t e d  u n d e r  r e d u c e d  

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

( h e x a n e : C H C l 3  =  2 : 1 )  t o  a f f o r d  ( E ) - T B D P S  o x i m e  2 b  ( 1 . 2 8  g ,  4 0 % )  a n d  ( Z ) - T B D P S  

o x i m e  2 c  ( 0 . 9 6 0  g ,  3 0 % ) .  

 

2 b :  I R  ( f i l m )  2 9 3 1 ,  2 8 5 6 ,  1 4 2 7 ,  1 1 1 5 ,  9 3 5 ,  8 4 7 ,  7 4 1 ,  7 0 0  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  

C D C l 3 )  δ  7 . 8 5 - 7 . 6 7  ( 4 H ,  m ) ,  7 . 4 9 - 7 . 2 9  ( 6 H ,  m ) ,  6 . 6 0  ( 1 H ,  d t ,  J  =  5 . 7 ,  2 . 7  H z ) ,  6 . 2 7  

( 1 H ,  d t ,  J  =  5 . 7 ,  2 . 2  H z ) ,  2 . 9 2 - 2 . 8 1  ( 2 H ,  m ) ,  2 . 6 3 - 2 . 5 3  ( 2 H ,  m ) ,  1 . 1 0  ( 9 H ,  s ) ;  1 3 C  

N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 7 3 . 2 ,  1 4 7 . 0 ,  1 3 5 . 4 ,  1 3 3 . 9 ,  1 2 9 . 5 ,  1 2 9 . 0 ,  1 2 7 . 5 ,  3 0 . 6 ,  2 7 . 0 ,  

2 5 . 5 ,  1 9 . 4 ;  H R M S  ( E S I )  m / z  c a l c d  f o r  C 2 1 H 2 5 N O S i  [ M + H ] +  3 3 6 . 1 7 8 4 ,  f o u n d  

3 3 6 . 1 7 6 8 .  

 

2 c :  I R  ( K B r )  2 9 6 4 ,  2 9 2 9 ,  2 8 5 2 ,  1 4 2 5 ,  1 1 1 5 ,  9 3 1 ,  8 4 9 ,  7 3 6 ,  6 9 8  c m - 1 ;  1 H  N M R  ( 3 0 0  

M H z ,  C D C l 3 )  δ  7 . 7 8 - 7 . 6 7  ( 4 H ,  m ) ,  7 . 4 3 - 7 . 3 0  ( 6 H ,  m ) ,  6 . 9 5  ( 1 H ,  d t ,  J  =  5 . 7 ,  1 . 8  H z ) ,  

6 . 6 8  ( 1 H ,  d t ,  J  =  5 . 7 ,  2 . 4  H z ) ,  2 . 6 3 - 2 . 5 1  ( 4 H ,  m ) ,  1 . 1 0  ( 9 H ,  s ) ;  1 3 C  N M R  ( 7 5  M H z ,  

C D C l 3 )  δ  1 7 0 . 2 ,  1 4 8 . 6 ,  1 3 5 . 5 ,  1 3 4 . 0 ,  1 2 9 . 4 ,  1 2 7 . 5 ,  1 2 4 . 6 ,  3 0 . 3 ,  2 7 . 1 ,  2 6 . 4 ,  1 9 . 3 ;  

H R M S  ( E S I )  m / z  c a l c d  f o r  C 2 1 H 2 5 N O S i  [ M + K ] +  3 7 4 . 1 3 4 3 ,  f o u n d  3 7 4 . 1 3 2 5 .  

 

 

 
( E ) - 2 - M e t h y l c y c l o p e n t - 2 - e n - 1 - o n e  O - b e n z y l  o x i m e  ( 2 g )  

T o  a  m i x t u r e  o f  O - b e n z y l  h y d r o x y l a m i n e  ( 1 . 5 5  g ,  9 . 7 0  m m o l ) ,  N a O A c  ( 3 . 0 0  g ,  1 8 . 8  

m m o l )  a n d  N a 2 S O 4  ( 2 . 3 0  g ,  1 6 . 2  m m o l )  i n  M e O H  ( 3 0  m L )  w a s  a d d e d  

2 - m e t h y l - 2 - c y c l o p e n t e n - 1 - o n e  ( 2 a )  ( 0 . 8 0 0  m L ,  8 . 1 0  m m o l ) .    A f t e r  s t i r r i n g  f o r  2  h  

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

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

e x t r a c t e d  w i t h  E t 2 O  (×3 ) .    T h e  c o m b i n e d  o r g a n i c  e x t r a c t s  w e r e  w a s h e d  w i t h  b r i n e  

(×1 ) ,  d r i e d  ( N a 2 S O 4 )  a n d  c o n c e n t r a t e d  u n d e r  r e d u c e d  p r e s s u r e .    T h e  r e s i d u e  w a s  

p u r i f i e d  b y  c o l u m n  c h r o m a t o g r a p h y  o n  s i l i c a  g e l  ( h e x a n e : A c O E t  =  4 : 1 )  t o  a f f o r d  

E - b e n z y l  o x i m e  2 g  ( 1 . 3 4  g ,  9 2 % )  a s  a  y e l l o w  o i l .  

 

2 g :  I R  ( f i l m )  2 9 2 0 ,  2 8 5 2 ,  1 4 5 4 ,  1 0 3 8 ,  1 0 1 8 ,  9 2 6 ,  6 9 6  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  

C D C l 3 )  δ  7 . 4 5 - 7 . 2 5  ( 5 H ,  m ) ,  6 . 2 7 - 6 . 2 0  ( 1 H ,  m ) ,  5 . 1 4  ( 2 H ,  s ) ,  2 . 7 2 - 2 . 6 2  ( 2 H ,  m ) ,  

2 . 4 8 - 2 . 3 6  ( 2 H ,  m ) ,  1 . 8 3  ( 3 H ,  q ,  J  =  1 . 8  H z ) ;  1 3 C  N M R  ( 7 5 M H z ,  C D C l 3 )  δ  1 6 7 . 7 ,  

1 4 1 . 5 ,  1 3 8 . 4 ,  1 3 7 . 1 ,  1 2 8 . 2 ,  1 2 8 . 0 ,  1 2 7 . 6 ,  7 5 . 8 ,  2 9 . 0 ,  2 6 . 0 ,  1 1 . 8 ;  H R M S  ( E I )  m / z  

c a l c d  f o r  C 1 3 H 1 5 N O  2 0 1 . 1 1 5 4 ,  f o u n d  2 0 1 . 1 1 4 5 .  
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 a n d   

( E ) - 3 - M e t h y l c y c l o p e n t - 2 - e n - 1 - o n e  O - b e n z y l  o x i m e  ( 2 i )  a n d  i t s  ( Z ) - i s o m e r  ( s 1 )  

T o  a  m i x t u r e  o f  O - b e n z y l  h y d r o x y l a m i n e  ( 3 . 0 0  g ,  1 8 . 8  m m o l ) ,  N a O A c  ( 1 . 2 9  g ,  1 5 . 7  

m m o l )  a n d  N a 2 S O 4  ( 3 . 2 0  g ,  2 2 . 6  m m o l )  i n  M e O H  ( 6 0  m L )  w a s  a d d e d  

3 - m e t h y l - 2 - c y c l o p e n t e n - 1 - o n e  ( 2 i )  ( 1 . 5 0  m L ,  1 5 . 2  m m o l ) .    A f t e r  s t i r r i n g  f o r  2  h  a t  

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

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

e x t r a c t e d  w i t h  E t 2 O  (×3 ) .    T h e  c o m b i n e d  o r g a n i c  e x t r a c t s  w e r e  w a s h e d  w i t h  b r i n e  

(×1 ) ,  d r i e d  ( N a 2 S O 4 )  a n d  c o n c e n t r a t e d  u n d e r  r e d u c e d  p r e s s u r e .    T h e  r e s u l t i n g  

r e s i d u e  w a s  p u r i f i e d  b y  c o l u m n  c h r o m a t o g r a p h y  o n  s i l i c a  g e l  ( h e x a n e : A c O E t  =  1 0 : 1 )  

t o  a f f o r d  E - b e n z y l  o x i m e  2 i  ( 2 . 3 3  g ,  7 6 % )  a n d  Z - b e n z y l  o x i m e  s 1  ( 0 . 5 5 5  g ,  1 8 % )  

b o t h  a s  a  y e l l o w  o i l .   

 

2 i :  I R  ( f i l m )  2 9 1 0 ,  2 8 6 8 ,  1 6 2 8 ,  1 4 4 1 ,  1 0 4 1 ,  1 0 2 0 ,  9 2 4 ,  8 4 7 ,  6 9 8  c m - 1 ;  1 H  N M R  ( 3 0 0  

M H z ,  C D C l 3 )  δ  7 . 4 6 - 7 . 2 0  ( 5 H ,  m ) ,  5 . 9 5 - 5 . 8 7  ( 1 H ,  m ) ,  5 . 0 9  ( 2 H ,  s ) ,  2 . 7 6 - 2 . 6 7  ( 2 H ,  

m ) ,  2 . 4 9 - 2 . 3 5  ( 2 H ,  m ) ,  1 . 9 3  ( 3 H ,  q ,  J  =  1 . 2  H z ) ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 6 8 . 9 ,  

1 5 8 . 8 ,  1 3 8 . 5 ,  1 2 8 . 3 ,  1 2 7 . 8 ,  1 2 7 . 5 ,  1 2 3 . 7 ,  7 5 . 5 ,  3 4 . 9 ,  2 6 . 4 ,  1 7 . 9 ;  H R M S  ( E I )  m / z  

c a l c d  f o r  C 1 3 H 1 5 N O  2 0 1 . 1 1 5 4 ,  f o u n d  2 0 1 . 1 1 4 4 .  

 

s 1 :  I R  ( F i l m )  2 9 1 2 ,  2 8 5 4 ,  1 6 2 2 ,  1 4 3 9 ,  1 0 4 5 ,  1 0 2 6 ,  8 5 2 ,  6 9 8  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  

C D C l 3 )  δ  7 . 4 2 - 7 . 2 3  ( 5 H ,  m ) ,  6 . 4 7 - 6 . 3 6  ( 1 H ,  m ) ,  5 . 0 6  ( 2 H ,  s ) ,  2 . 7 0 - 2 . 5 7  ( 2 H ,  m ) ,  

2 . 5 0 - 2 . 4 0  ( 2 H ,  m ) ,  1 . 9 5  ( 3 H ,  q ,  J  =  1 . 2  H z ) ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 6 6 . 0 ,  

1 6 1 . 4 ,  1 3 8 . 4 ,  1 2 8 . 2 ,  1 2 7 . 9 ,  1 2 7 . 5 ,  1 2 0 . 3 ,  7 5 . 4 ,  3 4 . 0 ,  2 7 . 7 ,  1 8 . 2 ;  H R M S  ( E I )  m / z  

c a l c d  f o r  C 1 3 H 1 5 N O  2 0 1 . 1 1 5 4 ,  f o u n d  2 0 1 . 1 1 5 1 .  

 

 

 a n d   

( 6 a S , 9 a R , 9 b S ) - 2 - b e n z y l h e x a h y d r o c y c l o p e n t a [ 4 , 5 ] i s o x a z o l o [ 2 , 3 - a ] p y r a z i n e - 1 , 7 ( 2 H ,

6 a H ) - d i o n e  ( 3 a )  a n d  i t s  1 , 9 - d i o n e  i s o m e r  ( 4 a )  

T o  a  s o l u t i o n  o f  2 - c y c l o p e n t e n - 1 - o n e  ( 2 a )  ( 4 1 . 0  µ L ,  0 . 4 9 0  m m o l )  i n  T H F  ( 1 . 0  m L )  
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w a s  a d d e d  n i t r o n e  1 a  ( 5 0 . 0  m g ,  0 . 2 4 5  m m o l ) .    A f t e r  s t i r r i n g  a t  6 0  ° C  f o r  2 4  h ,  t h e  

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

p u r i f i e d  b y  c o l u m n  c h r o m a t o g r a p h y  o n  s i l i c a  g e l  ( h e x a n e : A c O E t  =  1 : 1 )  t o  a f f o r d  

5 - a c y l i s o x a z o l i d i n e  3 a  ( 1 5 . 2  m g ,  2 2 % )  a n d  4 - a c y l i s o x a z o l i d i n e  4 a  ( 4 0 . 3  m g ,  5 8 % )  

b o t h  a s  a  y e l l o w  o i l .   

 

3 a :  I R  ( K B r )  2 9 2 6 ,  1 7 4 9 ,  1 6 4 5 ,  1 4 9 5 ,  1 4 5 4 ,  1 3 5 6 ,  1 2 6 1 ,  7 0 2  c m - 1 ;  1 H  N M R  ( 3 0 0  

M H z ,  C D C l 3 )  δ  7 . 4 2 - 7 . 1 7  ( 5 H ,  m ) ,  4 . 7 3  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  4 . 4 9  ( 1 H ,  d ,  J  =  1 4 . 7  

H z ) ,  4 . 2 6  ( 1 H ,  d ,  J  =  8 . 4  H z ) ,  3 . 8 4  ( 1 H ,  d ,  J  =  3 . 6  H z ) ,  3 . 7 4 - 3 . 5 4  ( 2 H ,  m ) ,  3 . 3 3  ( 1 H ,  

d t ,  J  =  1 3 . 2 ,  4 . 5  H z ) ,  3 . 2 8 - 3 . 1 6  ( 1 H ,  m ) ,  3 . 1 2  ( 1 H ,  d t ,  J  =  1 2 . 3 ,  4 . 5  H z ) ,  2 . 6 4 - 2 . 1 4  

( 4 H ,  m ) ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  2 1 5 . 0 ,  1 6 7 . 7 ,  1 3 6 . 1 ,  1 2 8 . 8 ,  1 2 8 . 0 ,  1 2 7 . 8 ,  7 9 . 6 ,  

7 0 . 5 ,  4 9 . 9 ,  4 8 . 0 ,  4 7 . 4 ,  4 1 . 5 ,  3 5 . 8 ,  2 4 . 6 ;  H R M S  ( E I )  m / z  c a l c d  f o r  C 1 6 H 1 8 N 2 O 3  

2 8 6 . 1 3 1 7 ,  f o u n d  2 8 6 . 1 3 0 7 .  

 

4 a :  I R  ( K B r )  2 9 2 8 ,  1 7 4 4 ,  1 6 4 7 ,  1 4 9 5 ,  1 4 5 4 ,  1 3 5 6 ,  1 2 2 5 ,  7 0 2  c m - 1 ;  1 H  N M R  ( 3 0 0  

M H z ,  C D C l 3 )  δ  7 . 4 0 - 7 . 1 7  ( 5 H , m ) ,  4 . 9 1  ( 1 H ,  d t ,  J  =  6 . 6 ,  3 . 6  H z ) ,  4 . 6 8  ( 1 H ,  d ,  J  =  

1 4 . 7  H z ) ,  4 . 5 4  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  4 . 1 7  ( 1 H ,  d ,  J  =  1 . 8  H z ) ,  3 . 7 1 - 3 . 5 8  ( 1 H ,  m ) ,  3 . 5 6  

( 1 H ,  d ,  J  =  6 . 9  H z ) ,  3 . 3 2  ( 1 H ,  d t ,  J  =  1 3 . 8 ,  4 . 2  H z ) ,  3 . 2 9 - 3 . 1 6  ( 1 H ,  m ) ,  3 . 0 8  ( 1 H ,  d t ,  

J  =  1 2 . 0 ,  4 . 2  H z ) ,  2 . 6 4 - 2 . 4 5  ( 1 H ,  m ) ,  2 . 4 5 - 2 . 3 0  ( 1 H ,  m ) ,  2 . 3 0 - 2 . 1 3  ( 2 H ,  m ) ;  1 3 C  

N M R  ( 7 5  M H z ,  C D C l 3 )  δ  2 1 6 . 3 ,  1 6 6 . 8 ,  1 3 6 . 2 ,  1 2 8 . 7 ,  1 2 8 . 0 ,  1 2 7 . 7 ,  7 8 . 6 ,  6 8 . 0 ,  5 9 . 1 ,  

5 0 . 3 ,  4 7 . 2 ,  4 1 . 5 ,  3 6 . 7 ,  2 7 . 7 ;  H R M S  ( E I )  m / z  c a l c d  f o r  C 1 6 H 1 8 N 2 O 3  2 8 6 . 1 3 1 7 ,  f o u n d  

2 8 6 . 1 3 1 2 .  

 

 

 a n d   

( 6 a S , 9 a R , 9 b S , E ) - 2 - b e n z y l - 7 - { [ ( t e r t - b u t y l d i p h e n y l s i l y l ) o x y ] i m i n o } o c t a h y d r o c y c l o p

e n t a [ 4 , 5 ] i s o x a z o l o [ 2 , 3 - a ] p y r a z i n - 1 ( 2 H ) - o n e  ( 3 b )  a n d  i t s  9 - i m i n o  i s o m e r  ( 4 b )  

T o  a  s o l u t i o n  o f  α ,β - u n s a t u r a t e d  o x i m e  2 b  ( 1 6 4  m g ,  0 . 4 9 0  m m o l )  i n  T H F  ( 1 . 0  m L )  

w a s  a d d e d  n i t r o n e  1 a  ( 5 0 . 0  m g ,  0 . 2 4 5  m m o l ) .    A f t e r  s t i r r i n g  a t  6 0  ° C  f o r  6 5  h ,  t h e  

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

w a s  p u r i f i e d  b y  s i l i c a  g e l  c o l u m n  c h r o m a t o g r a p h y  ( h e x a n e : A c O E t  =  2 : 1 )  t o  a f f o r d  

5 - i m i n o i s o x a z o l i d i n e  3 b  ( 9 3 . 8  m g ,  7 1 % )  a s  a  w h i t e  a m o r p h o u s  s o l i d  a n d  

4 - i m i n o i s o x a z o l i d i n e  4 b  ( 1 8 . 2  m g ,  1 4 % )  a s  a  y e l l o w  o i l .   
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3 b :  I R  ( K B r )  2 9 3 2 ,  2 8 9 3 ,  1 6 5 3 ,  1 4 8 9 ,  1 4 2 9 ,  1 1 1 5 ,  9 3 9 ,  8 8 9 ,  7 0 0  c m - 1 ;  1 H  N M R  ( 3 0 0  

M H z ,  C D C l 3 )  δ  7 . 7 6 – 7 . 6 3  ( 4 H ,  m ) ,  7 . 4 6 – 7 . 1 3  ( 1 1 H ,  m ) ,  4 . 9 3  ( 1 H ,  d ,  J  =  7 . 5  H z ) ,  

4 . 6 5  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  4 . 5 3  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  3 . 8 2  ( 1 H ,  d ,  J  =  5 . 7  H z ) ,  

3 . 5 5 - 3 . 4 1  ( 1 H ,  m ) ,  3 . 4 2 - 3 . 3 0  ( 1 H ,  m ) ,  3 . 2 9 - 3 . 0 2  ( 4 H ,  m ) ,  2 . 7 5 - 2 . 5 3  ( 1 H ,  m ) ,  2 . 2 5  

( 1 H ,  d d t ,  J  =  1 3 . 8 ,  9 . 0 ,  2 . 4  H z ) ,  2 . 1 8 - 2 . 0 0  ( 1 H ,  m ) ,  1 . 0 9  ( 9 H ,  s ) ;  1 3 C  N M R  ( 7 5  M H z ,  

C D C l 3 )  δ  1 6 8 . 0 ,  1 6 7 . 9 ,  1 3 6 . 1 ,  1 3 5 . 4 4 ,  1 3 5 . 4 1 ,  1 3 3 . 6 ,  1 3 3 . 5 ,  1 2 9 . 6 ,  1 2 8 . 8 ,  1 2 8 . 0 ,  

1 2 7 . 7 ,  1 2 7 . 5 ,  8 1 . 0 ,  7 0 . 7 ,  5 0 . 9 ,  4 9 . 6 ,  4 7 . 8 ,  4 2 . 6 ,  2 7 . 4 ,  2 7 . 0 ,  2 5 . 1 ,  1 9 . 4  ( s e v e r a l  

s i g n a l s  o v e r l a p p e d ) ;  H R M S  ( E I )  m / z  c a l c d  f o r  C 3 2 H 3 7 N 3 O 3 S i  5 3 9 . 2 6 0 4 ,  f o u n d  

5 3 9 . 2 6 0 7 .  

 

4 b :  I R  ( K B r )  2 9 3 1 ,  2 8 5 8 ,  1 6 5 3 ,  1 4 8 9 ,  1 4 2 9 ,  1 1 1 5 ,  9 3 5 ,  7 0 2  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  

C D C l 3 )  δ  7 . 8 0 - 7 . 6 4  ( 4 H ,  m ) ,  7 . 4 6 - 7 . 1 7  ( 1 1 H ,  m ) ,  4 . 7 4  ( 1 H ,  t ,  J  =  5 . 7  H z ) ,  4 . 6 5  ( 1 H ,  

d ,  J  =  1 4 . 7  H z ) ,  4 . 5 2  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  4 . 0 7 - 3 . 9 6  ( 2 H ,  m ) ,  3 . 6 9  ( 1 H ,  t d ,  J  =  1 1 . 4 ,  

3 . 9  H z ) ,  3 . 3 9  ( 1 H ,  d d d ,  J  =  1 4 . 1 ,  3 . 9 ,  2 . 7  H z ) ,  3 . 2 8 - 3 . 0 7  ( 1 H ,  m ) ,  3 . 0 7 - 2 . 8 6  ( 2 H ,  m ) ,  

2 . 8 8 - 2 . 7 0  ( 1 H ,  m ) ,  2 . 2 2 - 2 . 0 6  ( 1 H ,  m ) ,  2 . 0 6 - 1 . 8 5  ( 1 H ,  m ) ,  1 . 1 1  ( 9 H ,  s ) ;  1 3 C  N M R  ( 7 5  

M H z ,  C D C l 3 )  δ  1 7 0 . 7 ,  1 6 7 . 2 ,  1 3 6 . 4 ,  1 3 5 . 6 ,  1 3 5 . 5 ,  1 3 3 . 9 3 ,  1 3 3 . 8 5 ,  1 2 9 . 5 ,  1 2 9 . 4 ,  

1 2 8 . 7 ,  1 2 8 . 1 ,  1 2 7 . 6 ,  1 2 7 . 5 ,  1 2 7 . 4 ,  8 0 . 8 ,  7 0 . 4 ,  5 4 . 7 ,  5 0 . 2 ,  4 7 . 2 ,  4 1 . 3 ,  3 0 . 6 ,  2 7 . 2 ,  2 7 . 0 ,  

1 9 . 4  ( s e v e r a l  s i g n a l s  o v e r l a p p e d ) ;  H R M S  ( E I )  m / z  c a l c d  f o r  C 3 2 H 3 7 N 3 O 3 S i  5 3 9 . 2 6 0 4 ,  

f o u n d  5 3 9 . 2 6 0 7 .  

 

 

 a n d   

( 6 a S , 9 a R , 9 b S , Z ) - 2 - b e n z y l - 7 - { [ ( t e r t - b u t y l d i p h e n y l s i l y l ) o x y ] i m i n o } o c t a h y d r o c y c l o p

e n t a [ 4 , 5 ] i s o x a z o l o [ 2 , 3 - a ] p y r a z i n - 1 ( 2 H ) - o n e  ( 3 c )  a n d  i t s  9 - i m i n o i s o m e r  ( 4 c )  

T o  a  s o l u t i o n  o f  α ,β - u n s a t u r a t e d  o x i m e  2 c  ( 1 6 4  m g ,  0 . 4 9 0  m m o l )  i n  T H F  ( 1 . 0  m L )  

w a s  a d d e d  n i t r o n e  1 a  ( 5 0 . 0  m g ,  0 . 2 4 5  m m o l ) .    A f t e r  s t i r r i n g  a t  6 0  ° C  f o r  4 0  h ,  t h e  

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

w a s  p u r i f i e d  b y  s i l i c a  g e l  c o l u m n  c h r o m a t o g r a p h y  ( h e x a n e : A c O E t  =  4 : 1 )  t o  a f f o r d  

5 - i m i n o i s o x a z o l i d i n e  3 c  ( 9 3 . 8  m g ,  7 1 % )  a s  a  w h i t e  a m o r p h o u s  s o l i d  a n d  

4 - i m i n o i s o x a z o l i d i n e  4 c  ( 1 8 . 2  m g ,  1 4 % )  a s  a  p a l e  y e l l o w  o i l .   

 

3 c :  I R  ( K B r )  2 9 3 2 ,  2 8 5 8 ,  1 6 5 3 ,  1 4 8 9 ,  1 4 2 9 ,  1 1 1 5 ,  9 3 9 ,  7 0 0  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  

C D C l 3 )  δ  7 . 8 0 - 7 . 6 5  ( 4 H ,  m ) ,  7 . 4 5 - 7 . 1 8  ( 1 1 H ,  m ) ,  5 . 5 2  ( 1 H ,  d ,  J  =  7 . 5  H z ) ,  4 . 6 5  ( 1 H ,  

d ,  J  =  1 5 . 0  H z ) ,  4 . 5 9  ( 1 H ,  d ,  J  =  1 5 . 0  H z ) ,  3 . 8 0  ( 1 H ,  d ,  J  =  6 . 3  H z ) ,  3 . 5 4 - 3 . 3 5  ( 2 H ,  
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m ) ,  3 . 3 5 - 3 . 0 5  ( 3 H ,  m ) ,  2 . 6 5  ( 1 H ,  d d d ,  J  =  1 6 . 5 ,  1 2 . 0 ,  8 . 1  H z ) ,  2 . 4 9  ( 1 H ,  d d d ,  J  =  

1 6 . 5 ,  8 . 1 ,  1 . 8  H z ) ,  2 . 2 2  ( 1 H ,  b r  d d ,  J  =  1 3 . 5 ,  8 . 1  H z ) ,  2 . 1 1 - 1 . 9 1  ( 1 H ,  m ) ,  1 . 0 9  ( 9 H ,  

s ) ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 6 8 . 0 ,  1 6 7 . 0 ,  1 3 6 . 1 ,  1 3 5 . 5 0 ,  1 3 5 . 4 7 ,  1 3 3 . 6 ,  1 2 9 . 6 ,  

1 2 9 . 5 ,  1 2 8 . 8 ,  1 2 8 . 0 ,  1 2 7 . 7 ,  1 2 7 . 5 2 ,  1 2 7 . 4 7 ,  7 5 . 6 ,  7 0 . 0 ,  5 0 . 8 ,  4 9 . 6 ,  4 7 . 9 ,  4 2 . 6 ,  2 7 . 9 ,  

2 7 . 1 ,  2 7 . 0 ,  1 9 . 4  ( s e v e r a l  s i g n a l s  o v e r l a p p e d ) ;  H R M S  ( E I )  m / z  c a l c d  f o r  

C 3 2 H 3 7 N 3 O 3 S i  5 3 9 . 2 6 0 4 ,  f o u n d  5 3 9 . 2 6 0 3 .  

 

4 c :  I R  ( K B r )  2 9 3 2 ,  2 8 5 6 ,  1 6 5 3 ,  1 4 2 7 ,  1 1 1 5 ,  9 5 1 ,  7 0 2  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  

C D C l 3 )  δ  7 . 8 5 - 7 . 7 1  ( 4 H ,  m ) ,  7 . 4 7 - 7 . 2 0  ( 1 1 H ,  m ) ,  4 . 7 4  ( 1 H ,  t ,  J  =  6 . 0  H z ) ,  4 . 7 0  ( 1 H ,  

d ,  J  =  1 4 . 7  H z ) ,  4 . 6 2  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  4 . 5 8  ( 1 H ,  d ,  J  =  6 . 3  H z ) ,  4 . 4 3  ( 1 H ,  s ) ,  

3 . 7 6  ( 1 H ,  t d ,  J  =  1 1 . 7 ,  4 . 2  H z ) ,  3 . 4 2  ( 1 H ,  d d d ,  J  =  1 4 . 4 ,  4 . 2 ,  1 . 8  H z ) ,  3 . 3 5 - 3 . 1 8  ( 1 H ,  

m ) ,  2 . 9 7  ( 1 H ,  d d d ,  J  =  1 2 . 0 ,  4 . 8 ,  1 . 8  H z ) ,  2 . 7 8 - 2 . 5 8  ( 1 H ,  m ) ,  2 . 4 8  ( 1 H ,  d d d ,  J  =  1 6 . 2 ,  

8 . 4 ,  1 . 5  H z ) ,  2 . 1 3  ( 1 H ,  d d ,  J  =  1 4 . 4 ,  8 . 4  H z ) ,  1 . 9 4 - 1 . 7 6  ( 1 H ,  m ) ,  1 . 1 4  ( 9 H ,  s ) ;  1 3 C  

N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 6 9 . 4 ,  1 6 6 . 9 ,  1 3 6 . 6 ,  1 3 5 . 6 ,  1 3 3 . 7 1 ,  1 3 3 . 6 5 ,  1 2 9 . 5 ,  1 2 8 . 7 ,  

1 2 8 . 0 ,  1 2 7 . 5 ,  8 0 . 7 ,  6 7 . 7 ,  5 2 . 2 ,  5 0 . 3 ,  4 6 . 9 ,  4 1 . 2 ,  3 1 . 9 ,  2 9 . 7 ,  2 9 . 5 ,  2 7 . 0 ,  1 9 . 4  ( s e v e r a l  

s i g n a l s  o v e r l a p p e d ) ;  H R M S  ( E S I )  m / z  c a l c d  f o r  C 3 2 H 3 7 N 3 O 3 S i  5 3 9 . 2 6 0 4 ,  f o u n d  

5 3 9 . 2 6 2 2 .  

 

 

 a n d   

( 6 a S , 9 a R , 9 b S , E ) - 2 - b e n z y l - 7 - [ ( b e n z y l o x y ) i m i n o ] o c t a h y d r o c y c l o p e n t a [ 4 , 5 ] i s o x a z o l o [

2 , 3 - a ] p y r a z i n - 1 ( 2 H ) - o n e  ( 3 d )  a n d  i t s  9 - i m i n o i s o m e r  ( 4 d )  

T o  a  s o l u t i o n  o f  α ,β - u n s a t u r a t e d  o x i m e  2 e  ( 3 7 5  m g ,  2 . 0 0  m m o l )  i n  T H F  ( 1 . 0  m L )  w a s  

a d d e d  n i t r o n e  1 a  ( 2 0 4  m g ,  1 . 0 0  m m o l ) .    A f t e r  s t i r r i n g  a t  6 0  ° C  f o r  1 2 0  h ,  t h e  

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

w a s  p u r i f i e d  b y  s i l i c a  g e l  c o l u m n  c h r o m a t o g r a p h y  ( h e x a n e : A c O E t  =  4 : 1 )  t o  a f f o r d  

5 - i m i n o i s o x a z o l i d i n e  3 d  ( 3 2 0  m g ,  8 2 % )  a s  a  w h i t e  s o l i d  a n d  4 - i m i n o i s o x a z o l i d i n e  

4 d  ( 3 3 . 7  m g ,  9 % )  a s  a  p a l e  y e l l o w  o i l .   

 

3 d :  m . p .  1 1 3 . 5 - 1 1 5 . 0  ° C  ( A c O E t / h e x a n e ,  c o l o r l e s s  n e e d l e ) ;  I R  ( K B r )  2 9 6 2 ,  2 8 5 6 ,  

1 6 6 0 ,  1 4 6 0 ,  1 3 7 7 ,  1 0 0 7 ,  9 7 8  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  C D C l 3 )  δ  7 . 4 1 - 7 . 1 8  ( 1 0 H ,  m ) ,  

5 . 1 7  ( 1 H ,  d ,  J  =  1 2 . 3  H z ) ,  5 . 1 2  ( 1 H ,  d ,  J  =  1 2 . 3  H z ) ,  4 . 9 2  ( 1 H ,  d ,  J  =  7 . 5  H z ) ,  4 . 6 3  

( 1 H ,  d ,  J  =  1 5 . 6  H z ) ,  4 . 5 7  ( 1 H ,  d ,  J  =  1 5 . 6  H z ) ,  3 . 7 9  ( 1 H ,  d ,  J  =  5 . 1  H z ) ,  3 . 5 7 - 3 . 3 6  

( 2 H ,  m ) ,  3 . 2 8 - 3 . 1 3  ( 3 H ,  m ) ,  2 . 7 9  ( 1 H ,  d d d ,  J  = 1 8 . 0 ,  8 . 7 ,  3 . 6  H z ) ,  2 . 5 5  ( 1 H ,  d t ,  J  =  
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1 8 . 0 ,  8 . 7  H z ) ,  2 . 2 6 - 1 . 9 7  ( 2 H ,  m ) ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 6 7 . 8 ,  1 6 2 . 9 ,  1 3 7 . 6 ,  

1 3 6 . 1 ,  1 2 8 . 8 ,  1 2 8 . 3 ,  1 2 8 . 1 ,  1 2 8 . 0 ,  1 2 7 . 8 ,  1 2 7 . 7 ,  8 1 . 1 ,  7 6 . 3 ,  7 0 . 5 ,  5 0 . 6 ,  4 9 . 7 ,  4 7 . 7 ,  

4 2 . 2 ,  2 7 . 8 ,  2 5 . 5 ;  H R M S  ( E I )  m / z  c a l c d  f o r  C 2 3 H 2 5 N 3 O 3  3 9 1 . 1 8 9 6 ,  f o u n d  3 9 1 . 1 9 0 7 .  

 

4 d :  I R  ( K B r )  2 9 3 0 ,  1 6 4 7 ,  1 4 9 5 ,  1 4 5 6 ,  1 0 2 8 ,  7 0 0  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  C D C l 3 )  δ  

7 . 4 3 - 7 . 2 0  ( 1 0 H ,  m ) ,  5 . 1 5  ( 2 H ,  s ) ,  4 . 7 6  ( 1 H ,  t ,  J  =  6 . 6  H z ) ,  4 . 7 3  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  

4 . 5 2  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  4 . 1 3  ( 1 H ,  d ,  J  =  2 . 1  H z ) ,  3 . 9 7  ( 1 H ,  d t ,  J  =  6 . 6 ,  2 . 1  H z ) ,  

3 . 6 7 - 3 . 5 3  ( 1 H ,  m ) ,  3 . 3 2  ( 1 H ,  d t ,  J  =  1 3 . 5 ,  4 . 0  H z ) ,  3 . 2 7 - 3 . 1 4  ( 1 H ,  m ) ,  3 . 0 8  ( 1 H ,  d t ,  

J  =  1 2 . 3 ,  4 . 0  H z ) ,  2 . 7 5  ( 1 H ,  d d d ,  J  =  1 8 . 3 ,  9 . 6 ,  3 . 6  H z ) ,  2 . 6 8 - 2 . 5 1  ( 1 H ,  m ) ,  2 . 1 6 - 2 . 0 0  

( 1 H ,  m ) ,  2 . 0 1 - 1 . 8 3  ( 1 H ,  m ) ;  1 3 C  N M R  ( 7 5 M H z ,  C D C l 3 )  δ  1 6 7 . 2 ,  1 6 4 . 8 ,  1 3 7 . 9 ,  1 3 6 . 3 ,  

1 2 8 . 7 ,  1 2 8 . 3 ,  1 2 8 . 2 ,  1 2 8 . 1 ,  1 2 7 . 7 ,  8 0 . 5 ,  7 7 . 2 ,  7 6 . 1 ,  7 0 . 6 ,  5 5 . 1 ,  5 0 . 1 ,  4 7 . 4 ,  4 1 . 6 ,  3 0 . 2 ,  

2 6 . 4 ;  H R M S  ( E I )  m / z  c a l c d  f o r  C 2 3 H 2 5 N 3 O 3  3 9 1 . 1 8 9 6 ,  f o u n d  3 9 1 . 1 8 9 6 .  

 

 

 a n d   

( 6 a S , 9 a R , 9 b S , Z ) - 2 - b e n z y l - 7 - [ ( b e n z y l o x y ) i m i n o ] o c t a h y d r o c y c l o p e n t a [ 4 , 5 ] i s o x a z o l o [

2 , 3 - a ] p y r a z i n - 1 ( 2 H ) - o n e  ( 3 e )  a n d  i t s  9 - i m i n o i s o m e r  ( 4 e )  

T o  a  s o l u t i o n  o f  α ,β - u n s a t u r a t e d  o x i m e  2 f  ( 9 1 . 7  m g ,  0 . 4 9 0  m m o l )  i n  T H F  ( 1 . 0  m L )  

w a s  a d d e d  n i t r o n e  1 a  ( 5 0 . 0  m g ,  0 . 2 4 5  m m o l ) .    A f t e r  s t i r r i n g  a t  6 0  ° C  f o r  2 0  h ,  t h e  

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

w a s  p u r i f i e d  b y  s i l i c a  g e l  c o l u m n  c h r o m a t o g r a p h y  ( h e x a n e : A c O E t  =  2 : 1 )  t o  a f f o r d  

5 - i m i n o i s o x a z o l i d i n e  3 e  ( 6 3 . 2  m g ,  6 6 % )  a s  a  w h i t e  s o l i d  a n d  4 - i m i n o i s o x a z o l i d i n e  

4 e  ( 8 . 5  m g ,  9 % )  a s  a  p a l e  y e l l o w  o i l .  N i t r o n e  1 a  ( 6 . 2  m g ,  c a .  1 2 % )  w a s  r e c o v e r e d  

w i t h  a  t r a c e  a m o u n t  o f  i m p u r i t y .  

 

3 e :  m . p .  1 0 3 . 0 - 1 0 5 . 0  ° C  ( t o l u e n e ,  c o l o r l e s s  n e e d l e ) ;  I R  ( K B r )  2 9 2 7 ,  2 8 5 4 ,  1 6 6 0 ,  

1 4 5 2 ,  1 0 1 1 ,  8 5 4 ,  7 0 0  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  C D C l 3 )  δ  7 . 4 3 - 7 . 1 7  ( 1 0 H ,  m ) ,  5 . 2 8  

( 1 H ,  d ,  J  =  7 . 8  H z ) ,  5 . 1 7  ( 1 H ,  d ,  J  =  1 2 . 9  H z ) ,  5 . 1 1  ( 1 H ,  d ,  J  =  1 2 . 9  H z ) ,  4 . 6 2  ( 1 H ,  d ,  

J  =  1 5 . 0  H z ) ,  4 . 5 7  ( 1 H ,  d ,  J  =  1 5 . 0  H z ) ,  3 . 7 6  ( 1 H ,  d ,  J  =  6 . 3  H z ) ,  3 . 5 3 - 3 . 3 3  ( 2 H ,  m ) ,  

3 . 3 3 - 3 . 0 6  ( 3 H ,  m ) ,  2 . 7 6 - 2 . 5 5  ( 1 H ,  m ) ,  2 . 4 7  ( 1 H ,  d d ,  J  =  1 6 . 5 ,  6 . 3  H z ) ,  2 . 2 1  ( 1 H ,  d d ,  

J  =  1 3 . 5 ,  8 . 1  H z ) ,  2 . 0 7 - 1 . 8 7  ( 1 H ,  m ) ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 6 7 . 8 ,  1 6 1 . 9 ,  

1 3 8 . 1 ,  1 3 6 . 1 ,  1 2 8 . 7 ,  1 2 8 . 3 ,  1 2 8 . 0 ,  1 2 7 . 9 ,  1 2 7 . 7 ,  1 2 7 . 6 ,  7 6 . 0 ,  7 5 . 7 ,  6 9 . 8 ,  5 1 . 0 ,  4 9 . 6 ,  

4 7 . 9 ,  4 2 . 5 ,  2 8 . 1 ,  2 6 . 8 ;  H R M S  ( E S I )  m / z  c a l c d  f o r  C 2 3 H 2 5 N 3 O 3  [ M + H ] +  3 9 2 . 1 9 7 4 ,  

f o u n d  3 9 2 . 1 9 6 0 .  
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4 e :  I R  ( f i l m )  2 9 2 7 ,  1 6 4 7 ,  1 4 8 9 ,  1 4 5 4 ,  1 0 4 9 ,  7 3 9  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  C D C l 3 )  δ  

7 . 4 8 - 7 . 3 9  ( 2 H ,  m ) ,  7 . 3 9 - 7 . 2 0  ( 8 H ,  m ) ,  5 . 1 9  ( 1 H ,  d ,  J  =  1 3 . 5  H z ) ,  5 . 1 5  ( 1 H ,  d ,  J  =  

1 3 . 5  H z ) ,  4 . 7 4 - 4 . 6 6  ( 1 H ,  m ) ,  4 . 6 8  ( 1 H ,  d ,  J  =  1 4 . 4  H z ) ,  4 . 5 7  ( 1 H ,  d ,  J  =  1 4 . 4  H z ) ,  

4 . 3 5  ( 1 H ,  b r  d ,  J  =  6 . 3  H z ) ,  4 . 2 3  ( 1 H ,  s ) ,  3 . 7 2  ( 1 H ,  t d ,  J  =  1 2 . 0 ,  4 . 2  H z ) ,  3 . 3 8  ( 1 H ,  

d d d ,  J  =  1 4 . 4 ,  4 . 2 ,  2 . 1  H z ) ,  3 . 2 8 - 3 . 1 3  ( 1 H ,  m ) ,  2 . 9 8  ( 1 H ,  d d d ,  J  =  1 2 . 0 ,  4 . 8 ,  2 . 1  H z ) ,  

2 . 7 8 - 2 . 5 8  ( 1 H ,  m ) ,  2 . 4 5  ( 1 H ,  d d d ,  J  =  1 6 . 2 ,  8 . 4 ,  1 . 8  H z ) ,  2 . 1 0  ( 1 H ,  d d ,  J  =  1 4 . 1 ,  8 . 4  

H z ) ,  1 . 9 2 - 1 . 7 4  ( 1 H ,  m )  ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 6 7 . 1 ,  1 6 4 . 6 ,  1 3 8 . 4 ,  1 3 6 . 5 ,  

1 2 8 . 7 ,  1 2 8 . 3 ,  1 2 8 . 0 ,  1 2 7 . 6 3 ,  1 2 7 . 6 0 ,  1 2 7 . 4 ,  8 0 . 9 ,  7 5 . 7 ,  6 7 . 6 ,  5 1 . 9 ,  5 0 . 2 ,  4 6 . 9 ,  4 1 . 2 ,  

3 1 . 5 ,  2 9 . 6 ;  H R M S  ( E S I )  m / z  c a l c d  f o r  C 2 3 H 2 5 N 3 O 3  [ M + N a ] +  4 1 4 . 1 7 9 4 ,  f o u n d  

4 1 4 . 1 7 7 8 .  

 

 

 a n d   

( 6 a S , 9 a R , 9 b S , E ) - 2 - b e n z y l - 7 - [ ( b e n z y l o x y ) i m i n o ] - 6 a - m e t h y l o c t a h y d r o c y c l o p e n t a [ 4 , 5

] i s o x a z o l o [ 2 , 3 - a ] p y r a z i n - 1 ( 2 H ) - o n e  ( 3 g )  a n d  i t s  9 - i m i n o i s o m e r  ( 4 g )  

T o  a  s o l u t i o n  o f  α ,β - u n s a t u r a t e d  o x i m e  2 g  ( 9 9 . 1  m g ,  0 . 4 9 0  m m o l )  i n  T H F  ( 1 . 0  m L )  

w a s  a d d e d  n i t r o n e  1 a  ( 5 0 . 0  m g ,  0 . 2 4 5  m m o l ) .    A f t e r  s t i r r i n g  a t  1 1 0  ° C  f o r  3 0  h ,  

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

r e s i d u e  w a s  p u r i f i e d  b y  s i l i c a  g e l  c o l u m n  c h r o m a t o g r a p h y  ( h e x a n e : A c O E t  =  1 : 1 )  

f o l l o w e d  b y  P T L C  ( h e x a n e : A c O E t : E t 2 O  =  1 : 2 : 1 )  t o  a f f o r d  5 - i m i n o i s o x a z o l i d i n e  3 g  

( 2 9 . 5  m g ,  3 0 % )  a n d  4 - i m i n o i s o x a z o l i d i n e  4 g  ( 2 4 . 8  m g ,  2 5 % )  b o t h  a s  a  y e l l o w  o i l .  

 

3 g :  I R  ( f i l m )  2 9 7 2 ,  2 9 2 9 ,  1 6 4 5 ,  1 4 8 9 ,  1 4 5 4 ,  1 3 5 4 ,  1 0 1 6  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  

C D C l 3 )  δ  7 . 4 5 - 7 . 1 7  ( 1 0 H ,  m ) ,  5 . 1 4  ( 2 H ,  s ) ,  4 . 6 5  ( 1 H ,  d ,  J  =  1 4 . 4  H z ) ,  4 . 5 9  ( 1 H ,  d ,  J  

=  1 4 . 4  H z ) ,  3 . 7 4  ( 2 H ,  t d ,  J  =  1 1 . 1 ,  3 . 6  H z ) ,  3 . 4 4  ( 1 H ,  d t ,  J  =  1 3 . 8 ,  3 . 3  H z ) ,  3 . 3 0 - 3 . 1 0  

( 2 H ,  m ) ,  3 . 0 2  ( 1 H ,  d d d ,  J  =  1 2 . 3 ,  4 . 2 ,  3 . 3  H z ) ,  2 . 8 0 - 2 . 5 7  ( 2 H ,  m ) ,  2 . 1 9 - 1 . 9 3  ( 2 H ,  m ) ,  

1 . 4 6  ( 3 H ,  s ) ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 6 8 . 5 ,  1 6 6 . 0 ,  1 3 7 . 8 ,  1 3 6 . 3 ,  1 2 8 . 7 ,  1 2 8 . 2 3 ,  

1 2 8 . 1 6 ,  1 2 8 . 0 ,  1 2 7 . 7 ,  8 7 . 5 ,  7 6 . 2 ,  7 0 . 5 ,  5 6 . 9 ,  5 0 . 2 ,  4 7 . 5 ,  4 1 . 3 ,  2 7 . 2 ,  2 6 . 8 ,  2 2 . 3  

( s e v e r a l  s i g n a l s  o v e r l a p p e d ) ;  H R M S  ( E S I )  m / z  c a l c d  f o r  C 2 4 H 2 7 N 3 O 3  [ M + K ] +  

4 4 4 . 1 6 9 0 ,  f o u n d  4 4 4 . 1 6 9 5 .  

 

4 g :  I R  ( f i l m )  3 0 3 3 ,  2 9 2 7 ,  2 8 7 0 ,  1 4 9 6 ,  1 4 5 4 ,  1 3 6 5 ,  1 0 1 8 ,  7 3 3  c m - 1 ;  1 H  N M R  ( 3 0 0  

M H z ,  C D C l 3 )  δ  7 . 4 6 - 7 . 1 4  ( 1 0 H ,  m ) ,  5 . 1 6  ( 1 H ,  d ,  J  =  1 2 . 0  H z ) ,  5 . 1 2  ( 1 H ,  d ,  J  =  1 2 . 0  
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H z ) ,  4 . 5 8  ( 2 H ,  s ) ,  4 . 3 3  ( 1 H ,  b r  d ,  J  =  6 . 6  H z ) ,  3 . 5 0  ( 1 H ,  b r  s ) ,  3 . 3 8 - 2 . 9 0  ( 4 H ,  m ) ,  

2 . 8 0 - 2 . 4 0  ( 2 H ,  m ) ,  2 . 1 8 - 1 . 8 5  ( 2 H ,  m ) ,  1 . 5 4  ( 3 H ,  s ) ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  

1 6 6 . 8 ,  1 6 3 . 4 ,  1 3 7 . 7 ,  1 3 6 . 2 ,  1 2 8 . 8 ,  1 2 8 . 3 ,  1 2 8 . 2 ,  1 2 7 . 8 ,  8 8 . 2 ,  7 6 . 3 ,  6 6 . 7 ,  5 7 . 2 ,  4 9 . 9 ,  

4 9 . 7 ,  4 1 . 9 ,  2 6 . 8 ,  2 4 . 0 ,  2 2 . 2  ( s e v e r a l  s i g n a l s  o v e r l a p p e d ) ;  H R M S  ( E S I )  m / z  c a l c d  f o r  

C 2 4 H 2 7 N 3 O 3  [ M + N a ] +  4 2 8 . 1 9 5 0 ,  f o u n d  4 2 8 . 1 9 3 3 .  

 

 

 

( 6 a R , 1 0 a R , 1 0 b S ) - 2 - b e n z y l o c t a h y d r o - 2 H - b e n z o [ 4 , 5 ] i s o x a z o l o [ 2 , 3 - a ] p y r a z i n e - 1 , 1 0 - d

i o n e  ( 4 j )  

T o  a  s o l u t i o n  o f  2 - c y c l o h e x e n - 1 - o n e  ( 2 k )  ( 4 7 . 0  µL ,  0 . 4 9 0  m m o l )  i n  T H F  ( 1 . 0  m L )  

w a s  a d d e d  n i t r o n e  1 a  ( 5 0 . 0  m g ,  0 . 2 4 5  m m o l ) .    A f t e r  s t i r r i n g  a t  6 0  ° C  f o r  1 2 0  h ,  

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

r e s i d u e  w a s  p u r i f i e d  b y  s i l i c a  g e l  c o l u m n  c h r o m a t o g r a p h y  ( h e x a n e : A c O E t  =  1 : 3 )  t o  

a f f o r d  4 - a c y l i s o x a z o l i d i n e  4 j  ( 5 0 . 2  m g ,  6 8 % )  a s  a  w h i t e  s o l i d .  

4 j :  m . p .  1 2 8 . 0 - 1 3 0 . 0  ° C  ( A c O E t / h e x a n e ,  c o l o r l e s s  p l a t e ) ;  I R  ( K B r )  2 9 2 4 ,  2 8 6 6 ,  1 7 0 7 ,  

1 6 3 7 ,  1 4 9 1 ,  1 4 5 0 ,  1 3 5 6 ,  1 0 3 6 ,  7 4 1  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  C D C l 3 )  δ  7 . 4 0 - 7 . 2 1  ( 5 H ,  

m ) ,  4 . 7 5  ( 1 H ,  d ,  J  =  1 . 8  H z ) ,  4 . 7 0  ( 1 H ,  d ,  J  =  1 4 . 4  H z ) ,  4 . 6 5 - 4 . 5 5  ( 1 H ,  m ) ,  4 . 5 5  ( 1 H ,  

d ,  J  =  1 4 . 4  H z ) ,  3 . 6 5 - 3 . 4 9  ( 2 H ,  m ) ,  3 . 3 3 - 3 . 2 3  ( 2 H ,  m ) ,  3 . 1 3  ( 1 H ,  d t ,  J  =  1 2 . 3 ,  4 . 2  

H z ) ,  2 . 5 6  ( 1 H ,  t d ,  J  =  1 5 . 9 ,  4 . 5  H z ) ,  2 . 4 8 - 2 . 2 9  ( 1 H ,  m ) ,  2 . 1 4 - 1 . 7 8  ( 4 H ,  m ) ;  1 3 C  N M R  

( 7 5  M H z ,  C D C l 3 )  δ  2 0 6 . 5 ,  1 6 7 . 7 ,  1 3 6 . 2 ,  1 2 8 . 8 ,  1 2 8 . 2 ,  1 2 7 . 8 ,  6 4 . 3 ,  5 9 . 3 ,  5 0 . 4 ,  4 8 . 7 ,  

4 1 . 5 ,  4 0 . 0 ,  2 6 . 9 ,  1 9 . 4  ( s e v e r a l  s i g n a l s  o v e r l a p p e d ) ;  H R M S  ( E I )  m / z  c a l c d  f o r  

C 1 7 H 2 0 N 2 O 3  3 0 0 . 1 4 7 4 ,  f o u n d  3 0 0 . 1 4 8 0 .  

 

 

 a n d   

( 6 a S , 1 0 a R , 1 0 b S , E ) - 2 - b e n z y l - 7 - [ ( b e n z y l o x y ) i m i n o ] o c t a h y d r o - 2 H - b e n z o [ 4 , 5 ] i s o x a z o l

o [ 2 , 3 - a ] p y r a z i n - 1 ( 6 a H ) - o n e  ( 3 k )  a n d  i t s  1 0 - i m i n o i s o m e r  ( 4 k )  

T o  a  s o l u t i o n  o f  α ,β - u n s a t u r a t e d  o x i m e  2 l  ( 9 8 . 7  m g ,  0 . 4 9 0  m m o l )  i n  T H F  ( 1 . 0  m L )  

w a s  a d d e d  n i t r o n e  1 a  ( 5 0 . 0  m g ,  0 . 2 4 5  m m o l ) .    A f t e r  s t i r r i n g  a t  6 0  ° C  f o r  2 4 4  h ,  
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t h e  r e a c t i o n  m i x t u r e  w a s  c o n c e n t r a t e d  u n d e r  r e d u c e d  p r e s s u r e .    T h e  r e s u l t i n g  

r e s i d u e  w a s  p u r i f i e d  b y  s i l i c a  g e l  c o l u m n  c h r o m a t o g r a p h y  ( h e x a n e : A c O E t  =  6 : 5 )  t o  

a f f o r d  5 - i m i n o i s o x a z o l i d i n e  3 k  ( 6 6 . 6  m g ,  6 7 % )  a n d  4 - i m i n o i s o x a z o l i d i n e  4 k  ( 1 2 . 4  

m g ,  1 2 % )  b o t h  a s  a  p a l e  y e l l o w  o i l .  

 

3 k :  I R  ( F i l m )  2 9 3 5 ,  2 8 6 6 ,  1 6 5 3 ,  1 4 8 9 ,  1 4 5 4 ,  1 3 6 2 ,  1 0 1 6 ,  7 5 0  c m - 1 ;  1 H  N M R  ( 3 0 0  

M H z ,  C D C l 3 )  δ  7 . 4 1 - 7 . 2 0  ( 1 0 H ,  m ) ,  5 . 1 6  ( 1 H ,  d ,  J  =  1 2 . 1  H z ) ,  5 . 1 1  ( 1 H ,  d ,  J  =  1 2 . 1  

H z ) ,  4 . 6 9  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  4 . 6 1  ( 1 H ,  d ,  J  =  6 . 9  H z ) ,  4 . 5 2  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  

3 . 9 4  ( 1 H ,  d ,  J  =  4 . 5  H z ) ,  3 . 5 0 - 3 . 3 6  ( 1 H ,  m ) ,  3 . 3 4 - 3 . 0 6  ( 4 H ,  m ) ,  2 . 8 4  ( 1 H ,  d t ,  J  =  

1 7 . 4 ,  6 . 6  H z ) ,  2 . 3 1  ( 1 H ,  d t ,  J  =  1 7 . 4 ,  6 . 6  H z ) ,  2 . 0 6 - 1 . 6 9  ( 3 H ,  m ) ,  1 . 6 8 - 1 . 4 6 ( 1 H ,  m ) ;  
1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 6 8 . 0 ,  1 5 4 . 8 ,  1 3 7 . 5 ,  1 3 6 . 1 ,  1 2 8 . 8 ,  1 2 8 . 3 ,  1 2 8 . 1 ,  1 2 7 . 9 ,  

1 2 7 . 8 ,  7 6 . 1 ,  7 5 . 8 ,  6 9 . 6 ,  4 9 . 8 ,  4 8 . 5 ,  4 7 . 8 ,  4 2 . 3 ,  2 6 . 4 ,  2 2 . 5 ,  1 8 . 5  ( s e v e r a l  s i g n a l s  

o v e r l a p p e d ) ;  H R M S  ( E S I )  m / z  c a l c d  f o r  C 2 4 H 2 7 N 3 O 3  [ M + N a ] +  4 2 8 . 1 9 5 0 ,  f o u n d  

4 2 8 . 1 9 3 1 .  

 

4 k :  I R  ( F i l m )  2 9 2 9 ,  2 8 6 8 ,  1 6 5 5 ,  1 4 8 9 ,  1 4 5 4 ,  1 0 4 5 ,  1 0 1 6  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  

C D C l 3 )  δ  7 . 4 3 - 7 . 2 0  ( 1 0 H ,  m ) ,  5 . 1 8  ( 1 H ,  d ,  J  =  1 2 . 0  H z ) ,  5 . 1 2  ( 1 H ,  d ,  J  =  1 2 . 0  H z ) ,  

4 . 7 5  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  4 . 6 2 - 4 . 5 1  ( 1 H ,  m ) ,  4 . 4 9  ( 1 H ,  d ,  J  =  1 4 . 7  H z ) ,  4 . 3 8  ( 1 H ,  d ,  

J  =  6 . 6  H z ) ,  3 . 6 3  ( 1 H ,  t ,  J  =  7 . 2  H z ) ,  3 . 4 5 - 3 . 0 5  ( 4 H ,  m ) ,  2 . 7 4  ( 1 H ,  d t ,  J  =  1 7 . 1 ,  5 . 1  

H z ) ,  2 . 6 7 - 2 . 4 1  ( 1 H ,  m ) ,  1 . 9 6 - 1 . 7 0  ( 2 H ,  m ) ,  1 . 7 0 - 1 . 4 6  ( 2 H ,  m ) ;  1 3 C  N M R  ( 7 5  M H z ,  

C D C l 3 )  δ  1 6 7 . 0 ,  1 5 5 . 3 ,  1 3 7 . 9 ,  1 3 6 . 3 ,  1 2 8 . 7 ,  1 2 8 . 3 ,  1 2 8 . 2 ,  1 2 8 . 0 ,  1 2 7 . 7 ,  1 2 7 . 6 ,  7 6 . 2 ,  

7 5 . 8 ,  6 6 . 7 ,  5 0 . 4 ,  4 9 . 9 ,  4 8 . 6 ,  4 2 . 6 ,  2 7 . 2 ,  2 3 . 3 ,  1 6 . 6 ;  H R M S  ( E S I )  m / z  c a l c d  f o r  

C 2 4 H 2 7 N 3 O 3  [ M + H ] +  4 0 6 . 2 1 3 1 ,  f o u n d  4 0 6 . 2 1 4 4 .  

 
 

 
( 3 a R , 8 a R , 8 b R ) - 6 , 6 - d i m e t h y l o c t a h y d r o - 1 H - c y c l o p e n t a [ d ] p y r r o l o [ 1 , 2 - b ] i s o x a z o l - 1 - o

n e  ( 4 n )  

T o  a  s o l u t i o n  o f  2 - c y c l o p e n t e n - 1 - o n e  ( 2 a )  ( 7 4 . 0  µL ,  0 . 8 8 4  m m o l )  i n  T H F  ( 1 . 8  m L )  

w a s  a d d e d  n i t r o n e  1 c  ( 5 0 . 0  m g ,  0 . 4 4 2  m m o l ) .    A f t e r  s t i r r i n g  a t  6 0  ° C  f o r  2  d a y s ,  

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

r e s i d u e  w a s  p u r i f i e d  b y  s i l i c a  g e l  c o l u m n  c h r o m a t o g r a p h y  ( h e x a n e : A c O E t  =  4 : 1 )  t o  

a f f o r d  4 - a c y l i s o x a z o l i d i n e  4 n  ( 6 6 . 3  m g ,  7 7 % )  a s  a  p a l e  y e l l o w  o i l .  

 

4 n :  I R  ( K B r )  2 9 6 8 ,  1 7 4 9 ,  1 5 5 8 ,  1 5 4 1 ,  1 4 5 8 ,  1 1 5 5  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  C D C l 3 )  δ  

4 . 8 0  ( 1 H ,  b r  t ,  J  =  5 . 7  H z ) ,  3 . 9 9  ( 1 H ,  d d ,  J  =  9 . 0 ,  4 . 8  H z ) ,  2 . 8 5  ( 1 H ,  d ,  J  =  5 . 7  H z ) ,  
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2 . 6 8 - 2 . 4 8  ( 1 H ,  m ) ,  2 . 4 0 - 2 . 1 4  ( 3 H ,  m ) ,  2 . 1 5 - 1 . 9 6  ( 1 H ,  m ) ,  1 . 8 5 - 1 . 6 9  ( 1 H ,  m ) ,  

1 . 7 0 - 1 . 5 3  ( 2 H ,  m ) ,  1 . 3 1  ( 3 H ,  s ) ,  1 . 0 3  ( 3 H ,  s ) ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  2 1 8 . 1 ,  

7 9 . 5 ,  6 9 . 0 ,  6 8 . 7 ,  6 3 . 2 ,  3 6 . 2 ,  3 5 . 8 ,  3 1 . 0 ,  2 7 . 3 4 ,  2 7 . 3 1 ,  2 3 . 9 ;  H R M S  ( E I )  m / z  c a l c d  f o r  

C 1 1 H 1 7 N O 2  1 9 5 . 1 2 5 9 ,  f o u n d  1 9 5 . 1 2 5 1 .  

 

 

 a n d   

( 3 a S , 8 a R , 8 b R , E ) - 6 , 6 - d i m e t h y l o c t a h y d r o - 3 H - c y c l o p e n t a [ d ] p y r r o l o [ 1 , 2 - b ] i s o x a z o l - 3 -

o n e  O - b e n z y l  o x i m e  ( 3 o )  a n d  i t s  9 - i m i n o i s o m e r  ( 4 o )  

T o  a  s o l u t i o n  o f  α ,β - u n s a t u r a t e d  o x i m e  2 e  ( 1 6 6  m g ,  0 . 8 8 0  m m o l )  i n  T H F  ( 1 . 8  m L )  

w a s  a d d e d  n i t r o n e  1 c  ( 5 0 . 0  m g ,  0 . 4 4 2  m m o l ) .    A f t e r  s t i r r i n g  a t  6 0  ° C  f o r  8  d a y s ,  

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

r e s i d u e  w a s  p u r i f i e d  b y  s i l i c a  g e l  c o l u m n  c h r o m a t o g r a p h y  ( h e x a n e : A c O E t  =  4 : 1 )  t o  

a f f o r d  5 - i m i n o i s o x a z o l i d i n e  3 o  ( 4 4 . 6  m g ,  3 4 % )  a s  a  p a l e  y e l l o w  o i l  a n d  

4 - i m i n o i s o x a z o l i d i n e  4 o  ( 2 9 . 5  m g ,  2 2 % )  a s  a  c o l o r l e s s  o i l .  

 

3 o :  I R  ( K B r )  2 9 6 6 ,  1 4 5 6 ,  1 3 6 5 ,  1 0 4 1 ,  6 9 8  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  C D C l 3 )  δ  

7 . 4 0 - 7 . 2 3  ( 5 H ,  m ) ,  5 . 1 6  ( 1 H ,  d ,  J  =  1 2 . 1  H z ) ,  5 . 1 1  ( 1 H ,  d ,  J  =  1 2 . 1  H z ) ,  4 . 6 9  ( 1 H ,  d ,  

J  =  5 . 7  H z ) ,  3 . 7 1  ( 1 H ,  d d ,  J  =  9 . 3 ,  4 . 8  H z ) ,  2 . 8 8  ( 1 H ,  d d ,  J  =  1 4 . 4 ,  7 . 5  H z ) ,  2 . 7 0  ( 1 H ,  

d d d ,  J  =  1 8 . 9 ,  9 . 6 ,  6 . 0  H z ) ,  2 . 6 2 - 2 . 4 5  ( 1 H ,  m ) ,  2 . 2 4 - 1 . 7 0  ( 4 H ,  m ) ,  1 . 6 3 - 1 . 4 6  ( 2 H ,  m ) ,  

1 . 3 4  ( 3 H ,  s ) ,  1 . 0 4  ( 3 H ,  s ) ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 6 3 . 6 ,  1 3 7 . 8 ,  1 2 8 . 2 ,  1 2 7 . 9 ,  

1 2 7 . 6 ,  8 1 . 3 ,  7 5 . 9 ,  7 1 . 2 ,  6 9 . 1 ,  5 4 . 7 ,  3 5 . 9 ,  3 1 . 5 ,  2 8 . 1 ,  2 7 . 1 ,  2 6 . 6 ,  2 4 . 1 ;  H R M S  ( E I )  

m / z  c a l c d  f o r  C 1 8 H 2 4 N 2 O 2  3 0 0 . 1 8 3 8 ,  f o u n d  3 0 0 . 1 8 4 3 .  

 

4 o :  I R  ( K B r )  2 9 6 6 ,  1 4 5 6 ,  1 3 6 6 ,  1 0 4 2 ,  9 2 4 ,  7 3 5 ,  6 9 8  c m - 1 ;  1 H  N M R  ( 3 0 0  M H z ,  

C D C l 3 )  δ  7 . 4 0 - 7 . 2 4  ( 5 H ,  m ) ,  5 . 1 2  ( 1 H ,  d ,  J  =  1 2 . 0  H z ) ,  5 . 0 7  ( 1 H ,  d ,  J  =  1 2 . 0  H z ) ,  

4 . 6 2  ( 1 H ,  t ,  J  =  5 . 4  H z ) ,  4 . 0 0  ( 1 H ,  d d ,  J  =  9 . 0 ,  4 . 5  H z ) ,  3 . 2 9  ( 1 H ,  d ,  J  =  5 . 4  H z ) ,  2 . 6 7  

( 2 H ,  d d ,  J  =  9 . 6 ,  5 . 1  H z ) ,  2 . 2 5 - 2 . 0 5  ( 2 H ,  m ) ,  1 . 8 3 - 1 . 5 4  ( 4 H ,  m ) ,  1 . 3 1  ( 3 H ,  s ) ,  1 . 0 4  

( 3 H ,  s ) ;  1 3 C  N M R  ( 7 5  M H z ,  C D C l 3 )  δ  1 6 6 . 4 ,  1 3 7 . 9 ,  1 2 8 . 3 ,  1 2 7 . 9 ,  1 2 7 . 6 ,  8 1 . 3 ,  7 5 . 7 ,  

7 1 . 5 ,  6 9 . 1 ,  5 8 . 8 ,  3 6 . 3 ,  3 1 . 2 ,  2 9 . 8 ,  2 7 . 3 ,  2 6 . 3 ,  2 4 . 1 ;  H R M S  ( E I )  m / z  c a l c d  f o r  

C 1 8 H 2 4 N 2 O 2  3 0 0 . 1 8 3 8 ,  f o u n d  3 0 0 . 1 8 4 7 .  
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 a n d   

( 4 R , 6 a R , 9 a S , 9 b R ) - 4 - p h e n y l h e x a h y d r o - 1 H - c y c l o p e n t a [ 4 , 5 ] i s o x a z o l o [ 3 , 2 - c ] [ 1 , 4 ] o x a z

i n e - 1 , 7 ( 6 a H ) - d i o n e  ( 3 p )  a n d  i t s  9 - a c y l i s o m e r  ( 4 p )  

A  m i x t u r e  o f  2 - c y c l o p e n t e n - 1 - o n e  ( 2 a )  ( 4 4 . 0  µ L ,  0 . 5 2 0  m m o l )  a n d  n i t r o n e  1 d  ( 5 0 . 0  

m g ,  0 . 2 6 0  m m o l )  w a s  l e f t  t o  s t a n d  a t  r o o m  t e m p e r a t u r e  f o r  5  d a y s .  T h e  r e a c t i o n  

m i x t u r e  w a s  p u r i f i e d  b y  c o l u m n  c h r o m a t o g r a p h y  o n  s i l i c a  g e l  ( h e x a n e : A c O E t  =  4 : 1 )  

t o  a f f o r d  5 - a c y l i s o x a z o l i d i n e  3 p  ( 8 . 5  m g ,  1 2 % ,  u n s t a b l e )  a s  a  w h i t e  s o l i d  a n d  

4 - a c y l i s o x a z o l i d i n e  4 p  ( 4 3 . 7  m g ,  6 2 % )  b o t h  a s  a  w h i t e  a m o r p h o u s  s o l i d .   

 

3 p :  m . p .  1 1 8  ° C  ( d e c o m p . )  ( A c O E t / h e x a n e ,  w h i t e  s o l i d ) ;  I R  ( K B r )  2 9 2 6 ,  1 7 5 1 ,  1 7 4 2 ,  

1 4 5 6 ,  1 4 0 0 ,  1 2 3 2 ,  1 0 4 0 ,  7 5 8  c m - 1 ;  1 H  N M R  ( 6 0 0  M H z ,  C D C l 3 )  δ  7 . 4 2 - 7 . 3 3  ( 5 H ,  m ) ,  

4 . 4 8  ( 1 H ,  d d ,  J  = 1 2 . 0 ,  3 . 6  H z ) ,  4 . 3 4 - 4 . 2 7  ( 2 H ,  m ) ,  4 . 1 7  ( 1 H ,  d d ,  J  =  9 . 6 ,  3 . 6  H z ) ,  

3 . 9 9  ( 1 H ,  d ,  J  =  6 . 6  H z ) ,  3 . 8 2 - 3 . 7 4  ( 1 H ,  m ) ,  2 . 5 8  ( 1 H ,  d t ,  J  =  1 8 . 0 ,  1 0 . 2  H z ) ,  

2 . 4 3 - 2 . 3 4  ( 1 H , m ) ,  2 . 3 3 - 2 . 2 5  ( 2 H ,  m ) ;  1 3 C  N M R  ( 1 5 0  M H z ,  C D C l 3 )  δ  2 1 2 . 2 ,  1 6 8 . 7 ,  

1 3 4 . 6 ,  1 2 9 . 0 ,  1 2 8 . 8 ,  1 2 7 . 4 ,  7 9 . 4 ,  6 9 . 4 ,  6 8 . 1 ,  6 1 . 6 ,  4 8 . 1 ,  3 4 . 6 ,  2 3 . 2 ;  H R M S  ( E S I )  m / z  

c a l c d  f o r  C 1 5 H 1 5 N O 4  [ M + N a ] +
 2 9 6 . 0 8 9 9 ,  f o u n d .  2 9 6 . 0 8 7 7  

 

4 p :  I R  ( K B r )  2 9 4 1 ,  1 7 7 1 ,  1 4 5 6 ,  1 3 9 4 ,  1 2 2 7 ,  1 2 0 7 ,  1 1 5 3 ,  1 0 9 7 ,  1 0 4 5 ,  7 5 8 ,  6 9 8  c m - 1 ;  
1 H  N M R  ( 6 0 0  M H z ,  C D C l 3 )  δ  7 . 4 5 - 7 . 3 7  ( 4 H ,  m ) ,  7 . 3 8 - 7 . 3 3  ( 1 H ,  m ) ,  4 . 9 7 - 4 . 9 2  ( 1 H ,  

m ) ,  4 . 5 2  ( 1 H ,  d ,  J  =  3 . 0  H z ) ,  4 . 3 4  ( 1 H ,  d d ,  J  = 1 8 . 0 ,  9 . 6  H z ) ,  4 . 2 3  ( 2 H ,  d d ,  J  = 1 8 . 0 ,  

1 0 . 8  H z ) ,  3 . 6 7 - 3 . 6 2  ( 1 H ,  m ) ,  2 . 5 7 - 2 . 4 6  ( 1 H ,  m ) ,  2 . 4 5 - 2 . 3 6  ( 1 H ,  m ) ,  2 . 2 5 - 2 . 1 4  ( 2 H ,  

m ) ;  1 3 C  N M R  ( 1 5 0  M H z ,  C D C l 3 )  δ  2 1 5 . 3 ,  1 6 8 . 6 ,  1 3 5 . 5 ,  1 2 8 . 9 ,  1 2 8 . 8 ,  1 2 7 . 3 ,  7 7 . 9 ,  

6 9 . 2 ,  6 6 . 4 ,  6 2 . 7 ,  6 0 . 0 ,  3 5 . 0 ,  2 4 . 5 ;  H R M S  ( E I )  m / z  c a l c d  f o r  C 1 5 H 1 5 N O 4  2 7 3 . 1 0 0 1 ,  

f o u n d  2 7 3 . 0 9 9 8 .  

 

 

 a n d   

( 4 R , 6 a R , 9 a S , 9 b R , E ) - 7 - [ ( b e n z y l o x y ) i m i n o ] - 4 - p h e n y l o c t a h y d r o - 1 H - c y c l o p e n t a [ 4 , 5 ] i s

o x a z o l o [ 3 , 2 - c ] [ 1 , 4 ] o x a z i n - 1 - o n e  ( 3 q )  a n d  i t s  9 - a c y l i s o m e r  ( 4 q )  

A  m i x t u r e  o f  α ,β - u n s a t u r a t e d  o x i m e  2 e  ( 9 7 . 0  m g ,  0 . 5 2 0  m m o l )  a n d  n i t r o n e  1 d  ( 5 0 . 0  

m g ,  0 . 2 6 0  m m o l )  w a s  l e f t  t o  s t a n d  a t  r o o m  t e m p e r a t u r e  f o r  6  d a y s .  T h e  r e a c t i o n  
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13 

m i x t u r e  w a s  p u r i f i e d  b y  c o l u m n  c h r o m a t o g r a p h y  o n  s i l i c a  g e l  ( h e x a n e : A c O E t  =  1 0 : 1  

t o  4 : 1 )  a n d  P T L C  ( C H C l 3 : A c O E t  =  4 9 : 1 )  t o  a f f o r d  5 - i m i n o i s o x a z o l i d i n e  3 q  ( 6 0 . 0  m g ,  

6 1 % )  a n d  4 - i m i n o i s o x a z o l i d i n e  4 q  ( 1 1 . 0  m g ,  1 1 % )  b o t h  a s  a  w h i t e  s o l i d .   

 

3 q :  m . p .  1 7 5 . 5 - 1 7 7 . 0  ° C ;  I R  ( K B r )  2 9 3 0 ,  1 7 4 4 ,  1 4 5 6 ,  1 2 3 0 ,  1 0 4 7 ,  1 0 0 3 ,  9 7 6 ,  8 6 5 ,  

7 5 8 ,  6 9 7  c m - 1 ;  1 H  N M R  ( 6 0 0  M H z ,  C D C l 3 )  δ  7 . 4 4 - 7 . 2 4  ( 1 0 H ,  m ) ,  5 . 1 0  ( 1 H ,  d ,  J  =  

1 2 . 0  H z ) ,  5 . 0 7  ( 1 H ,  d ,  J  =  1 2 . 0  H z ) ,  4 . 9 2  ( 1 H ,  d ,  J  =  7 . 2  H z ) ,  4 . 3 5  ( 1 H ,  d d ,  J  =  1 2 . 0 ,  

3 . 6  H z ) ,  4 . 2 3  ( 1 H ,  d d ,  J  =  1 2 . 0 ,  1 0 . 2  H z ) ,  4 . 1 2  ( 1 H ,  d d ,  J  =  1 0 . 2 ,  3 . 6  H z ) ,  3 . 9 9  ( 1 H ,  

d ,  J  =  7 . 8  H z ) ,  3 . 6 2 - 3 . 5 4  ( 1 H ,  m ) ,  2 . 9 0  ( 1 H ,  d d d ,  J  =  1 8 . 0 ,  8 . 4 ,  1 . 2  H z ) ,  2 . 5 4 - 2 . 4 1  

( 1 H ,  m ) ,  2 . 2 6 - 2 . 1 7  ( 1 H ,  m ) ,  2 . 1 0 - 1 . 9 9  ( 1 H ,  m ) ;  1 3 C  N M R  ( 1 5 0  M H z ,  C D C l 3 )  δ  1 6 8 . 9 ,  

1 6 1 . 0 ,  1 3 7 . 4 ,  1 3 4 . 7 ,  1 2 8 . 9 ,  1 2 8 . 8 ,  1 2 8 . 4 ,  1 2 8 . 1 ,  1 2 7 . 9 ,  1 2 7 . 7 ,  8 0 . 9 ,  7 6 . 3  ,  7 0 . 2 ,  6 8 . 7 ,  

6 1 . 3 ,  5 1 . 0 ,  2 6 . 7 ,  2 4 . 3 ;  H R M S  ( E I )  m / z  c a l c d  f o r  C 2 2 H 2 2 N 2 O 4  3 7 8 . 1 5 8 0 ,  f o u n d  

3 7 8 . 1 5 9 2 .  

 

4 q :  m . p .  1 1 9 . 0 - 1 2 0 . 0  ° C  ( A c O E t / h e x a n e ,  c o l o r l e s s  p r i s m ) ;  I R  ( K B r )  2 9 0 4 ,  1 7 5 0 ,  

1 5 4 1 ,  1 5 0 8 ,  1 4 5 8 ,  1 0 5 3 ,  6 9 6  c m - 1 ;  1 H  N M R  ( 6 0 0  M H z ,  C D C l 3 )  δ  7 . 4 5 - 7 . 3 2  ( 9 H ,  m ) ,  

7 . 3 3 - 7 . 2 8  ( 1 H ,  m ) ,  5 . 1 7  ( 1 H ,  d ,  J  =  1 2 . 0  H z ) ,  5 . 1 4  ( 1 H ,  d ,  J  =  1 2 . 0  H z ) ,  4 . 7 8  ( 1 H ,  t ,  

J  =  5 . 1  H z ) ,  4 . 4 6  ( 1 H ,  d ,  J  =  3 . 6  H z ) ,  4 . 3 6 - 4 . 2 8  ( 1 H ,  m ) ,  4 . 2 5 - 4 . 1 6  ( 2 H ,  m ) ,  

4 . 0 6 - 4 . 0 1  ( 1 H ,  m ) ,  2 . 7 4  ( 1 H ,  d d d ,  J  =  1 8 . 0 ,  9 . 6 ,  3 . 0  H z ) ,  2 . 6 4 - 2 . 5 3  ( 1 H ,  m ) ,  

2 . 0 7 - 1 . 9 8  ( 1 H ,  m ) ,  1 . 9 5 - 1 . 8 5  ( 1 H ,  m ) ;  1 3 C  N M R  ( 1 5 0  M H z ,  C D C l 3 )  δ  1 6 8 . 7 ,  1 6 4 . 2 ,  

1 3 7 . 8 ,  1 3 5 . 6 ,  1 2 8 . 9 ,  1 2 8 . 7 ,  1 2 8 . 3 ,  1 2 8 . 2 ,  1 2 7 . 8 ,  1 2 7 . 4 ,  7 9 . 8 ,  7 6 . 2 ,  6 9 . 3 ,  6 9 . 2 ,  6 2 . 5 ,  

5 5 . 5 ,  2 7 . 5 ,  2 5 . 6 ;  H R M S  ( E I )  m / z  c a l c d  f o r  C 2 2 H 2 2 N 2 O 4  3 7 8 . 1 5 8 0 ,  f o u n d  3 7 8 . 1 5 9 5 .  

 

 

 

T o  a  s o l u t i o n  o f  5 - i m i n o i s o x a z o l i d i n e  3 d  ( 3 0 . 0  m g ,  7 6 . 6  µm o l )  i n  T H F  ( 1 . 5  m L )  

w e r e  a d d e d  3 5 %  H C H O  a q .  ( 3 1  µL )  a n d  c o n c .  H C l  ( 3 6 % ,  2 4 . 5  µL ) .    A f t e r  s t i r r e d  

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

T h e  p r o d u c t s  w e r e  e x t r a c t e d  w i t h  C H 2 C l 2  (×4 ) ,  w a s h e d  w i t h  w a t e r ,  d r i e d  ( N a 2 S O 4 )  

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

s i l i c a  g e l  c o l u m n  c h r o m a t o g r a p h y  ( h e x a n e : A c O E t  =  1 : 4 )  t o  a f f o r d  

5 - a c y l i s o x a z o l i d i n e  3 a  ( 1 8 . 2  m g ,  8 3 % )  a s  a  c o l o r l e s s  o i l .  
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Yakka-6_2121-8.jdf Filename      = Yakka-6_2121-8.jdf
Author        = Administrator 
Experiment    = zg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 15-NOV-2016 17:55:39
Revision_Time = 15-NOV-2016 17:58:41
Current_Time  = 15-NOV-2016 17:59:17

Comment       = Parameter file, TOPSPIN  Vers
Data_Format   = 1D COMPLEX
Dim_Size      = 32768
Dim_Title     = 1H
Dim_Units     = [ppm]
Dimensions    = X
Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 300.13185343[MHz]
X_Offset      = 1.85342561[kHz]
X_Sweep       = 6.18811881[kHz]

Temp_Get      = 295.36[K]
X_Points      = 32768
X_Prescans    = 2
Filter_Factor = 3232
Scans         = 16
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20150922_oxime_E_OTBDPS1BCM_E39-5.jdf Filename         = 20150922_oxime_E_OTBDPS1BC
Author           = 橋本善光
Experiment       = BCM
Solvent          = CDCL3
Creation_Time    = 15-NOV-2016 18:19:38
Revision_Time    = 15-NOV-2016 18:22:42
Current_Time     = 15-NOV-2016 18:27:08

Comment          = 20150922_oxime_E_OTBDPS
Data_Format      = 1D COMPLEX
Dim_Size         = 32768
Dim_Title        = 13C
Dim_Units        = [ppm]
Dimensions       = X
Spectrometer     = ALICE_NMR

X_Freq           = 75.57583695[MHz]
X_Offset         = 0[Hz]
X_Sweep          = 20.35623437[kHz]

Relaxation_Delay = 1.38999999
Temp_Get         = 20.60000038[dC]
X_Points         = 32768
X_Prescans       = 1
Scans            = 4096
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Yakka-6_2122-8.jdf Filename      = Yakka-6_2122-8.jdf
Author        = Administrator 
Experiment    = zg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 15-NOV-2016 18:32:59
Revision_Time = 15-NOV-2016 18:35:29
Current_Time  = 15-NOV-2016 18:35:58

Comment       = Parameter file, TOPSPIN  Vers
Data_Format   = 1D COMPLEX
Dim_Size      = 32768
Dim_Title     = 1H
Dim_Units     = [ppm]
Dimensions    = X
Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 300.13185343[MHz]
X_Offset      = 1.85342561[kHz]
X_Sweep       = 6.18811881[kHz]

Temp_Get      = 295.26[K]
X_Points      = 32768
X_Prescans    = 2
Filter_Factor = 3232
Scans         = 16
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20150922_oxime_Z_OTBDPS1BCM_E40-5.jdf Filename         = 20150922_oxime_Z_OTBDPS1BC
Author           = 橋本善光
Experiment       = BCM
Solvent          = CDCL3
Creation_Time    = 15-NOV-2016 18:29:25
Revision_Time    = 15-NOV-2016 18:30:45
Current_Time     = 15-NOV-2016 18:31:14

Comment          = 20150922_oxime_Z_OTBDPS
Data_Format      = 1D COMPLEX
Dim_Size         = 32768
Dim_Title        = 13C
Dim_Units        = [ppm]
Dimensions       = X
Spectrometer     = ALICE_NMR

X_Freq           = 75.57583695[MHz]
X_Offset         = 0[Hz]
X_Sweep          = 20.35623437[kHz]

Relaxation_Delay = 1.38999999
Temp_Get         = 20.70000076[dC]
X_Points         = 32768
X_Prescans       = 1
Scans            = 4096



X : parts per Million : 1H
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Yakka-6_1690-6.jdf Filename      = Yakka-6_1690-6.jdf
Author        = Administrator 
Experiment    = zg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 15-NOV-2016 18:59:23
Revision_Time = 15-NOV-2016 19:01:46
Current_Time  = 15-NOV-2016 19:02:11

Comment       = Parameter file, TOPSPIN  Vers
Data_Format   = 1D COMPLEX
Dim_Size      = 32768
Dim_Title     = 1H
Dim_Units     = [ppm]
Dimensions    = X
Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 300.13185343[MHz]
X_Offset      = 1.85342561[kHz]
X_Sweep       = 6.18811881[kHz]

Temp_Get      = 295.06[K]
X_Points      = 32768
X_Prescans    = 2
Filter_Factor = 3232
Scans         = 16
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Yakka-6_1692-5.jdf Filename      = Yakka-6_1692-5.jdf
Author        = Administrator 
Experiment    = zgpg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 15-NOV-2016 19:03:13
Revision_Time = 15-NOV-2016 19:05:28
Current_Time  = 15-NOV-2016 19:06:01

Comment       = Parameter file, TOPSPIN  Vers
Data_Format   = 1D COMPLEX
Dim_Size      = 32768
Dim_Title     = 13C
Dim_Units     = [ppm]
Dimensions    = X
Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 75.4752953[MHz]
X_Offset      = 7.54630085[kHz]
X_Sweep       = 18.02884615[kHz]

Temp_Get      = 296.86[K]
X_Points      = 32768
X_Prescans    = 4
Filter_Factor = 1109
Scans         = 1800
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Yakka-6_1653-6.jdf Filename      = Yakka-6_1653-6.jdf
Author        = Administrator 
Experiment    = zg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 15-NOV-2016 18:41:59
Revision_Time = 15-NOV-2016 18:46:00
Current_Time  = 15-NOV-2016 18:46:14

Comment       = Parameter file, TOPSPIN  Vers
Data_Format   = 1D COMPLEX
Dim_Size      = 32768
Dim_Title     = 1H
Dim_Units     = [ppm]
Dimensions    = X
Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 300.13185343[MHz]
X_Offset      = 1.85342561[kHz]
X_Sweep       = 6.18811881[kHz]

Temp_Get      = 294.86[K]
X_Points      = 32768
X_Prescans    = 2
Filter_Factor = 3232
Scans         = 16



X : parts per Million : 13C
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Yakka-6_1655-3.jdf Filename      = Yakka-6_1655-3.jdf
Author        = Administrator 
Experiment    = zgpg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 15-NOV-2016 18:48:32
Revision_Time = 15-NOV-2016 18:49:14
Current_Time  = 15-NOV-2016 18:49:39

Comment       = Parameter file, TOPSPIN  Vers
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Dim_Size      = 32768
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X_Points      = 32768
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Filter_Factor = 3232
Scans         = 16
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X_Freq        = 300.13185343[MHz]
X_Offset      = 1.85342561[kHz]
X_Sweep       = 6.18811881[kHz]

Temp_Get      = 294.86[K]
X_Points      = 32768
X_Prescans    = 2
Filter_Factor = 3232
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X_Offset      = 7.54630085[kHz]
X_Sweep       = 18.02884615[kHz]

Temp_Get      = 296.66[K]
X_Points      = 32768
X_Prescans    = 4
Filter_Factor = 1109
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X_Offset      = 1.85342561[kHz]
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Temp_Get      = 294.96[K]
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Filter_Factor = 3232
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X_Offset      = 7.54630085[kHz]
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Temp_Get      = 296.66[K]
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Filter_Factor = 1109
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Temp_Get      = 294.96[K]
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X_Prescans    = 2
Filter_Factor = 3232
Scans         = 16
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Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 75.4752953[MHz]
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Yakka-5_1080-6.jdf Filename      = Yakka-5_1080-6.jdf
Author        = Administrator 
Experiment    = zg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 24-NOV-2016 17:58:00
Revision_Time = 24-NOV-2016 18:02:25
Current_Time  = 24-NOV-2016 18:02:52

Comment       = Parameter file, TOPSPIN  Vers
Data_Format   = 1D COMPLEX
Dim_Size      = 32768
Dim_Title     = 1H
Dim_Units     = [ppm]
Dimensions    = X
Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 300.13185343[MHz]
X_Offset      = 1.85342561[kHz]
X_Sweep       = 6.18811881[kHz]

Temp_Get      = 294.96[K]
X_Points      = 32768
X_Prescans    = 2
Filter_Factor = 3232
Scans         = 16



X : parts per Million : 13C
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Yakka-5_1082-4.jdf Filename      = Yakka-5_1082-4.jdf
Author        = Administrator 
Experiment    = zgpg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 24-NOV-2016 18:04:04
Revision_Time = 24-NOV-2016 18:06:35
Current_Time  = 24-NOV-2016 18:07:13

Comment       = Parameter file, TOPSPIN  Vers
Data_Format   = 1D COMPLEX
Dim_Size      = 32768
Dim_Title     = 13C
Dim_Units     = [ppm]
Dimensions    = X
Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 75.4752953[MHz]
X_Offset      = 7.54630085[kHz]
X_Sweep       = 18.02884615[kHz]

Temp_Get      = 296.56[K]
X_Points      = 32768
X_Prescans    = 4
Filter_Factor = 1109
Scans         = 1024



X : parts per Million : 1H
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tachikawa_data_440-6.jdf Filename      = tachikawa_data_440-6.jdf
Author        = Administrator 
Experiment    = zg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 24-NOV-2016 22:40:10
Revision_Time = 24-NOV-2016 22:45:46
Current_Time  = 24-NOV-2016 22:47:12

Comment       = Parameter file, TOPSPIN  Vers
Data_Format   = 1D COMPLEX
Dim_Size      = 16384
Dim_Title     = 1H
Dim_Units     = [ppm]
Dimensions    = X
Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 600.13370605[MHz]
X_Offset      = 3.70604841[kHz]
X_Sweep       = 12.33552632[kHz]

Temp_Get      = 298.0027[K]
X_Points      = 16384
X_Prescans    = 2
Filter_Factor = 1621
Scans         = 16





X : parts per Million : 1H
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tachikawa_data_410-6.jdf Filename      = tachikawa_data_410-6.jdf
Author        = Administrator 
Experiment    = zg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 24-NOV-2016 22:36:01
Revision_Time = 24-NOV-2016 22:38:22
Current_Time  = 24-NOV-2016 22:38:46

Comment       = Parameter file, TOPSPIN  Vers
Data_Format   = 1D COMPLEX
Dim_Size      = 16384
Dim_Title     = 1H
Dim_Units     = [ppm]
Dimensions    = X
Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 600.13370605[MHz]
X_Offset      = 3.70604841[kHz]
X_Sweep       = 12.33552632[kHz]

Temp_Get      = 298.0027[K]
X_Points      = 16384
X_Prescans    = 2
Filter_Factor = 1621
Scans         = 16





X : parts per Million : 1H
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tachikawa_data_250-6.jdf Filename      = tachikawa_data_250-6.jdf
Author        = Administrator 
Experiment    = zg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 24-NOV-2016 22:21:57
Revision_Time = 24-NOV-2016 22:25:09
Current_Time  = 24-NOV-2016 22:25:35

Comment       = Parameter file, TOPSPIN  Vers
Data_Format   = 1D COMPLEX
Dim_Size      = 16384
Dim_Title     = 1H
Dim_Units     = [ppm]
Dimensions    = X
Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 600.13370605[MHz]
X_Offset      = 3.70604841[kHz]
X_Sweep       = 12.33552632[kHz]

Temp_Get      = 298.0027[K]
X_Points      = 16384
X_Prescans    = 2
Filter_Factor = 1621
Scans         = 16







X : parts per Million : 1H
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tachikawa_data_260-6.jdf Filename      = tachikawa_data_260-6.jdf
Author        = Administrator 
Experiment    = zg30
Sample_Id     = Parameter file, TOPSPIN  Vers
Solvent       = CDCl3
Creation_Time = 24-NOV-2016 22:30:49
Revision_Time = 24-NOV-2016 22:33:49
Current_Time  = 24-NOV-2016 22:34:17

Comment       = Parameter file, TOPSPIN  Vers
Data_Format   = 1D COMPLEX
Dim_Size      = 16384
Dim_Title     = 1H
Dim_Units     = [ppm]
Dimensions    = X
Spectrometer  = BRUKER_DMX_NMR

X_Freq        = 600.13370605[MHz]
X_Offset      = 3.70604841[kHz]
X_Sweep       = 12.33552632[kHz]

Temp_Get      = 298.0027[K]
X_Points      = 16384
X_Prescans    = 2
Filter_Factor = 1621
Scans         = 16




