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_*` a b a c d e c fPa b g hPi

 j c j ` k l  m b c n o p ` c l  g o p q a c rFd q s g c t c  e k fPa uva g d w  t k q c t a g k  l  4-
t k q c t a g m b c d e l c n g hPx  t q o ` k fFd g c l c i

 
p d j q c ` h  j o uva j ` l a g g c  e k l d j d `  c `  j p c b c j ` a i  

l e k d f*g c t c
 m b a l b k uva g d w  j ` a b a c d e c f*a b c l  d j x c n g hPx  
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w l q w q c j s  c m b a n a q a g d a  p c g j ` k g `  j p c b c j ` a i  | m d f*a b d e k } d d  n d fPa ` d q c l hPx  | rFd b c l  
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-
t q o ` k f*d g c l hPx

 
p d j q c `  (1, 2) m b d  68 °
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 m b d j o ` j ` l d d  

p k ` k q d e k ` c b c l
, j c q a i  

m b c d e l c n g hPx  k g d q d g k  ( g k ~ k q s g k w  p c g } a g ` b k } d w  | m d f*a b c l  0,0325 � ). � a p o uAd a  p c g } a g ` b k } d d  
b a k t a g ` c l

 c m b a n a q w q d  fPa ` c n c f  �3�*��� . � a e o q s ` k ` h  m b a n j ` k l q a g h  
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(2S,4S) (2S,4R) X= Br(1), I(2)  _Pc a n d
-g a g d a
 

� k j ` l c b d ` a q s  � k ` k q d e k ` c b , 
p c g }

., 
f*c q s

 % k1, 
q
/(
f*c q s

× j a p ) k2, 
q
/(
f*c q s

× j a p ) 

1 MeCN 
c
-̀
c q o d n d g

 ×HBr, 2 0,283 0,328 

1 EtOH m - k fFd g c r*a g c q  × HBr, 5 0,0041 0,0050 

2 MeCN m - k g d e d n d g  × HI, 2 1,14 1,21 

2 EtOH m - k g d e d n d g  × HI, 5 0,0486 0,0487 
� k i n a g g h3a

 
e g k ~ a g d w

 
{ hPq d

 
d j m c q s e c l k g h  
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b k j ~ a ` k  p c g j ` k g `  b a k p } d d  

g o p q a c rFd q s g c t c
 
e k f*a uva g d w

 
l
 

j ` a b a c d e c f*a b k x  j c a n d g a g d i  1 
d

 2 m b c d e l c n g hPfFd  
k g d q d g k

 
f*a ` c n c f

 
d g r*c b f*k } d c g g hPx

 
fFg c �&a j ` l  j  d j m c q s e c l k g d a f  

fFg c t c m b c } a j j c b g c i  l hP~ d j q d ` a q s g c i  ̀ a x g d p d . 

� k { c ` k  l h m c q g a g k  m b d  m c n n a b �Pp a  � c j j d i j p c t c  r*c g n k  rFo g n k fPa g ` k q s g hPx  d j j q a n c l k g d i , 
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