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LOXG R m G Z  PROTON COUPLINGS IN ESTROKTS 
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Universitat Hamburg 

Martin-Luther-King-Plat2 6 

D-2000 Hamburg 13, FRG 

Abstract: 4p6J8H-long range couplings in an estrone- 

type molecule are observed and demonstrated to be help- 

ful for the complete proton chemical shift assignment. 

RESULTS 

Recent papers (1-7) demonstrate the power of modern 

' H-MMR-spectroscopy for structural investigations of 
steroids. Nevertheless, even with the application of 
high magnetic fields and correlation spectroscopy (1-6) 

there still remain regions with severe signal overlap. 

Thus, unequivocal assignment aids are desirable to ex- 

clude alternate pathways of interpretation. 

One possibility is given by long-range couplings to 
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1092 HAUPT 

irrad. 
a t  

H9 

-1 I I 
7 . 2 0  6 . 7 0  6 .65  

PPM PPM 

A 

F X .  i :  A )  Normal s p e c t r u n  o f  I ,  a r o m a t i c  r e g i o n  

(CDC13,degassed,Sruker u1-36c) and homodecoupling 

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

a )  H,H-COSY-spectrum o f  I, long-range c o u p l i n g s  

e rnphas i zed (92  = 0.08 s e c )  
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LONG RANGE PROTON C O U P L I N G S  I N  ESTRONES 1093 

. .  . .  

B 

(Fig. 1 Continued) 

pro tons  with remarkably d i f f e r e n t  chemical s h i f t s .  They 

e x h i b i t  cross-peaks i n  Fi, H-COSY-spectra ( 8 )  far  away 

from the  diagonal  and s i m p l i f y  the assignments.  

This i s  now obser ted i n  an estrone-type molecule I 

(scheme I ) ,  which shows 4J5H- and 6Jz;i-couplings from 

H6,61 and Z9 t o  t he  aromatic protons ( f i g .  1 and 

t a b l e  I ) ,  which a r e  i d e n t i f i e d  e a s i l y .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
0
9
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



1094 HAUPT 

T A B E  1 

S e l e c t e d  Chemical S h i f t s  and Coupl ings  of I 

Pro ton  d (ppm) J (  Hz) 

1 7.21 5 1 2  = 8 . 5 9  

J I 9  = 1.10 

2 6.71 J24 = 2.82 

J26/61 = 0.78 

4 6 .63  J46/61 = 0.95 

6,6 '  2.87 

9 2.24 

Together  w i t h  t h e  4JH12H18 e s t a b l i s h e d  e a r l i e r  (4), t h e  

a y a l y s i s  o f  HI1 i s  a t t a c k e d  from b o t h  ends  o f  t h e  car- 

bon c h a i n  ( f a t  i n  scheme 1 )  and shou ld  t h e r e f o r e  be 

i d e n t i f i e d .  A d d i t i o n a l l y ,  t h e  e n t r a n c e  t o  t he  second 

c h a i n  i s  g i v e n  v i a  H6,6'. Fur thermore ,  t h i s  o b s e r v a t i o n  

a l l o w s  t h e  undoub t fu l  d i f f e r e n t i a t i o n  i n  t h e  c h a i n  39, 

LO, r i l i ,  bn i cn ,  i f  p o s s i b l e ,  may be compared w i t h  t h e  

r e s u l t s  o f  a H,C-COSY ( 8 )  exper iment .  Thus, a complete  

' ii-c hemical  s h i f t  a n a l y s i s  o f  88, ga-es t rone- type  mole- 

c u l e s  should  a lways  be s u c c e s s f u l ,  even when no C,H-  

c o r r e l a t i o n  data x r e  a v a i l a b l e  because  l ack  of sub-  

s t a n c e .  

I n  o r d e r  t o  avo id  d e c e p t i v e  s i m p l i c i t y  i n  t h e  a n a l y s i s  

c f  t h e  spec t rum,  because  o f  t h e  c l o s e  l y i n g  chemica l  

s h i f t s  o f  H6/6 ' ,  t h e  measurement was r e p e a t e d  i n  CgDg. 
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I 
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CH3O 4 6 

I 7.20 

catc. 

exp 

PPM 

FIG. 2 :  Observed and c a l c u l a t e d  (parameters  see  

tab.1) aromatic  spectrum o f  I 
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1096 HAUPT 

Zxcept  d i f f e r e n c e s  i n  chemica l  s h i f t s  f o r  a l l  t h e  pro-  

t o n s  mentioned,  t h e r e  w a s  no c h a r a c t e r i s t i c  e f f e c t  on 

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

Even t h e  c a l c u l a t i o n  o f  t h e  spec t rum w i t h  t h e  d a t a  o f  

t a b .  1 ( l o )  shows good accordance  w i t h  t h e  exper iment  

( f i g .  2 ) .  

Thus, we must conclude  t h a t  t h e  s i m i l a r i t y  o f  t h e  coup- 

l i n g  c o n s t a n t s  J26/J261 and J46/461 i s  due t o  molecu la r  

geometry,  e.g. assuming a Karplus- type  r e l a t i o n s h i p  t h e  

p l ane  o f  t h e  a romat i c  r i E g  b i s e c t s  t h e  il-CG-H moiety 

a lmos t  i d e a l l y  (4) . 
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