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NEW BORON HETEROPENTACYCLIC COMPOUNDS OF C 2  SYMETRY BEARING TWO 

C H I M L  ATOMS: NITROGEN AND BORON 

N o r b e r t o  F a r f s n  and R o s a l i n d a  C o n t r c r a s *  

C e n t r o  dc I n v e s t i g a c i 6 n  y  d e  E s t u d i o s  Avanzsdas  d e l  I . P . N .  Depar  

tnmento  de Quimica .  A p a r t a d a  P o s t a l  1 4 - 7 1 0 .  07000-MBxico, D.F. 

A h s r r n c r  - The  p r e p a r a t i o n  and s p e c t r o s c o p i c  c h a r a c t e r i z a t i o n  of 

two new b o r o n  h e t e r a p e n t a c y c l i c  compounds d e r i v e d  f rom 2 , s - d i a -  

minohydroqu inone  e p h e d r i n c s  i s  d e s c r i b e d .  A l t h o u g h  t h e  n i t r o g e n  

b o r o n  c o o r d i n a t i o n  a f f o r d s  f o u r  new c h i r a l  c e n t e r s ,  s t e r e o s e l e c -  

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

We a r r  i n t e r c s t e d  i n  t h c  s v n t h e s e s  o f  b a r o n  and p h o s p h o r u s  heterocyclic compounds 

s u c h  as  t h c  o n e s  d c p i c t e d  i n  schemc 11-3, These  a t o m s ,  c o n t r a r y  t o  t h e  c a r b o n  

n toms ,  a r e  c a p a b l e  o f  bond ing  t o  s e v c r a l  e l e c t r o n e g a t i v c  a toms a f f o r d i n g  i n t e -  

r e s t i n g  heterocyclic s t r u c t u r e s .  

I n  t h c  p r e s e n t  communicat ion we r e p o r t  t h e  s y n t h e s i s  o i  two p e n t a c y c l i c  compounds 

1  and 2 a i  C 2  symmetry,  i n  which  t h e  b o r o n  and  n i t r o g e n  a toms  a r e  c h i r a l .  The  - 

s y n t h e s i s  i s  s t e r e o s e l c c t i v e  and  a f f o r d s  a n l y  onc  i s o m e r  i n  e a c h  case .  



Compounds 1 and 2  were p r e p a r e d  a c c o r d i n g  t o  schemc 2 .  - - I 
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a )  B o r i c  e s t e r  o f  ( + I  - n o r e p h e d r i n e  o r  - 1 n o r p s e u d o e p h e d r i n c  i n  ethanol a t  room 

t e m p e r a t u r e ,  24 h .  4 

b) H y d r o l y s i s  by w a t e r ,  t h e  r e a c t i o n  m i x t u r e  was c h r o m a t o g r a p h e d  on s i l i c a  g e l .  

C )  E l 0 8  P ~ / c ]  and  112 a t  a t m o s p h e r i c  p r e s s u r e  i n  e t h y l a c c t a t c .  

d) P h e n y l b o r a n i c  a c i d  i n  e t h y l  a c c r a t e , b y  a z c o t r a p i c  d i s t i l l a t i o n  o f  w n t c r .  

Scheme 2  

Compound 4 was a r e d  c r y s t a l l i n e  compound, mp 1 9 3 ~ 1 9 S D C .  IR (KRr) v C Z 0  1 5 6 3 :  

u ~ . ~ ; ~ ~  3300 cm-'. >lass  s p e c t r u m :  M' 4 0 6 . 4  ( 0 . 5 1 ;  L93.2 ( 1 0 0 )  : 7 9 . 2  ( 5 - 1 . 5 ) :  77 .2  

( 4 3 . 4 ) ;  177.2  ( 3 2 . 4 ) ;  3 0 0 . 3  ( 1 8 . 0 ) .  F o r  NMR s e e  t a b l e s .  

Compound 5 was a p i n k  powder ,  mp 186-188°C.  I R  (KRr) vi=O 1566:  ,, 3 i i 0  
\ l l , O H  

3263 6'. Mass spectrum: M+ 406.2  ( 1 . 1 ) :  1 9 3 . 2  ( 1 0 0 ) ;  3 0 0 . 1  ( 3 3 . 8 ) ;  7 9 . 1  

( 3 0 . 0 1 ;  77 .1  ( 2 7 . 8 ) .  F o r  N M R  s e e  t a b l e s .  

Compound i was a c o l o u r l e s s  compound, mp 243-245°C.  IR (RRr) vgiY l l i l 0  c m ~ l  

F o r  N M R  see t a b l e s .  

Compound w a s  a rolourless compound. mp 207-2IO0C.  F o r  N N R  s e c  t n h l c s  
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TABLE 13c, 'H a n d  118 NMR DATA 

13c Xm VALLIES 

COWCWD (atom number) I 2 3 4 C-C H 
6 5 

ips0 o r t o  metn para 

77.0 14 .4  140.7 126.8 127.9' 12i .8" 

B-C6H5 

c 133.4 128.ga 12R.2" 

C-C6H5 

75 .7  13 .5  139.5 125.7 1 2 7 . 0 ~  127.2 b 

B-C H 
6 5 

143.2 132.4 12sb 127.8 b 

C-C6H5 

73.0 13.4 142.1 126.1 127.7 126.9 

C-C& 

75.6 1 7 . 4  143.h 1 2 7 . 3  12g.2 128.5 

U-ti  3 4 5 CH? Aromatic Protons 

1 (Acetone-d6) 7.02s 4.00d.d 4.35d 1.0;d 7.20-7.80 - 
(J=4,h Hz) (.J=4 1Hz) ( J=6  Hz)  

I - (DEO-d6) 8.70 6.95s 3.9Om 5.20d 0.95d 7.20-7.80 
braad  s i s a l  (.J=4 ilz] ( J=h  llz) 

2 - &m-d6) 9. OOdd 6 .90s  3 . 4 0 ~  4.58d 1.10d 7.10-7.75 
(6 H i )  ( J=9  Hz) (J=6 Hz) 

4 (Acetone-d6) 7.00d 5.33s 4.95 5.00 1.05d 7 ~ i 0 - 7 . 6 2  - 
(J=8 Hi) ( J = 6  Hz) 

5 - (.ketone-d6) 7.00d 5.25s 3.72m 4.90d 1 .38d  7 .25-7  hll 
(J=9 Hi) (J=4 Hz) (.I=6 liz) 

"B NMR V..V.LlES 

I - (mF) 112.7 ppm 
2 - (IliF) +12 .1  ppm 

a) and b) Assignments may he interchwged. c )  Not observed.  dl  Coupled with CJ-ti 

- 2 9 9 1 -  



S t r u c t u r e s  1 and  are p r o p o s e d  b a s e d  on s p e c t r o s c o p i c  measurement s .  I n  1 1 ~  NMR.  

compounds 1 and 1 g i v e  an a b s o r p t i o n  n e a r  +12 ppm c h a r a c t e r i s t i c  o f  a c o o r d i n a t e d  

1 - 2  1 
b o r o n i c  e s t e r  . I n  H NMR, t h e  C j  a r o m a t i c  h y d r o g e n  g i v e s  r i s e  t o  a s i n g l e t  

"car  7 ppm, t h e  N - t l  a p p e a r s  a t  8 . 7  ppm f o r  1 and  a t  9 . 0  ppm f o r  1, t h e  l a t t e r  s i g -  

n a l  shaws c o u p l i n g  w i t h  C4-H. I n  I3C NMR, C j  shows c h e m i c a l  s h i f t s  o f  1 0 6 . 2  and  

1 0 7 . 4  ppm f o r  and r e s p e c t i v e l y ,  t h a t  a g r e e  w i t h  c a l c u l a t e d  v a l u e s  b a s e d  on 

5 
s u b s t i t u e n t  e f f e c t s  . An i n f r a r e d  a b s o r p t i o n  a t  v =  1 1 0 0  c m - l  shows a X*B b a n d .  

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

B.-N c o o r d i n a t i o n .  

The s t e r e a c h e m i c ; ~ l  ; a n a l y s i s  i n d i c a t e s  t h a t  two i s o m e r s  a r e  p o s s i b l e  f o r  e a c h  com- 

pound ,  t h e s c  d i f f e r  on t h e  R and N c o n f i g u r a t i o n s  as w e l l  a s  t h c  p o s i t i o n  o f  e p h e -  

d r i n e  s u b s t i t u e n t s ,  wh ich  c o u l d  be cxo  o r  endo  r c l a t i v e  t o  t h e  d i h e d r a l  a n g l e  o f  

t h e  two f i v e  member r i n g  c y c l r s .  S u r p r i s i n g l y ,  o n l y  one i s o m e r  was o b s e r v e d  i n  

e a c h  c a s c .  

O b s e r v a t i o n  o f  t h e  D r e i d i n g  s t e r e o m o d e l s  shaws t h a t  o f  t h e  two p o s s i b l e  i s o m e r s  

f a r  c n c h  compound, t h e  o n e  t h a t  h a s  a C-methy l  i n  p o s i t i o n  exo s h o u l d  show n o  

s t e r i c  c o m p r e s s i o n  due t o  t h e  f a c t  t h a t  i t  i s  a d j a c e n t  t o  a N - H .  On t h e  o t h e r  

hand  t h e  isorncr  t h a t  h a s  t h e  C-methy l  i n  p o s i t i o n  e n d o  s h o u l d  e x h i b i t  t h i s  com- 

p r e s s i o n  c a u s e d  by i n  s p a r c  p r o x i m i t y  o f  t h i s  g r c u p  t o  t h e  C 2  and  C j  o f  t h c  cen-  

t r a l  a r o m a t i c  r i n g ,  see f i g u r c  1 .  

C-melhyl exo C-methyl endo 

F I G U R E  I 

I l o r e o v c r ,  s i n c e  i n  1 3 c  N M R  n s i m i l a r  c h r m i c a l  s h i r r  i s  o b s e r v e d  f o r  t h e  C-methy l  

01 and L ( 6 =  1 4 . 4  a n d  1 3 . 5  ppm) we c a n  assume t h a t  f o r  t h e  two s t r u c t u r a s  t h e  

C - m e t h y l s  have  t h e  same e n v i r o n m e n t .  
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I t  h a s  been  d e s c r i b e d  i n  r e l a t e d  c y c l i c  compoundsb ( f i g u r e  2 )  t h a t  t h e  e p h e d r i n i c  

C-Me g r o u p  shows d i s t i n c t  c h e m i c a l  s h i f t s  d e p e n d i n g  on w h e t h e r  t h e y  a rc  a d j a c e n t  

t o  B p r o t o n  o r  a m e t h y l  g r o u p .  

F I G U R E  2 ( r e f e r e n c e  21 

P u t h e r m a r e ,  i t  was o b s e r v e d  t h a t  s t e r i c  c o m p r e s s i o n  o r i g i n a t e d  by t h e  p r c s c n c e  

2 
o l  t h c  N - n c t h y l  s h i f t s  t h e  C 4 - m e t h y l  s i g n a l  t o  h i g h  f i e l d  . Comparison o f  t h e  6 

of C m e t h y l s  i n  1 and Z w i t h  t h e  model  compoundsZ a l l o w s  u s  t o  p r o p o s e  t h e  s t r u c  
4  

1 t u r e s  w i t h  a C - m e t h y l  exo f a r  e a c h  i s o m e r .  I n  H NMR t h e  C4-methy l  g r o u p s  show 

6= 0 . 9 5  and  1 . 1 0  ppm f o r  1 and Z which a r e  v e r y  c l o s e  t o  t h e  v a l u e s  o f  compounds 

i n  f i g u r e  2 ,  t h u s  s u g g e s t i n g  t h a t  a s h i e l d i n g  e f f e c t  o f  t h e  a r o m a t i c  c e n t r a l  r i n g  

i s  a b s e n t .  
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