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The configurat ions of a number  of 1,2- ,  1 ,2,7- ,  and 1 ,2 ,9-subst i tu ted  decahydroquinol in-  
4 -ones  and decahydroquinol in-4-o ls  have been es tab l i shed  by the PMR method.  The values 
of the vicinal  sp in - sp in  coupling constants  in the he te rocyc l i c  r ing A of the compounds 
studied are  c h a r a c t e r i s t i c  and p e r m i t  the conformat ion  of a methyl  group in posit ion 2 to 
be de t e rmined .  The nature  of the PMR s p e c t r a  in the s e r i e s  studied depends on the nature  
of the solvent ,  and in a number  of cases  this can be used  for  analyt ical  pu rposes .  

In o r d e r  to study the re la t ionship  between s t ruc tu re  and physiological  act ivi ty  in a number  of deca-  
hydroquinoline de r iva t ives  (D [2], i t  was n e c e s s a r y  to de te rmine  the configurat ions of these compounds 
re l i ab ly .  Fo r  this purpose ,  in addition to other  methods such as m a s s  s p e c t r o m e t r y  [3, 4], we have used 
the PMR method.  It appeared  l ikely that  the analysis  of the p a r a m e t e r s  of a mult ispin sys t em,  p a r t i c u l a r -  
ly for  the angular  protons  and the HA, R _  and H X protons  would p e r m i t  the configurat ions of the individual 

i f  
cen te r s  and the conformat ion  of the molecu les  of (I) as a whole to be judged. The p r e sen t  pape r  gives  the 
resu l t s  of an invest igat ion of a la rge  number  of r e p r e s e n t a t i v e s  of these subs tances  by the PMR method.  

A typica l  PMR s p e c t r u m  for  a compound (I) is shown in Fig.  1. The s p e c t r u m  has the c l e a r l y  r e -  
solved s ignals  of all  the protons  of the he te rocyc l ic  pa r t  of the molecule ,  and also a poor ly  r e so lved  mul t i -  
p le t  f rom the protons  of the ca rbocyc l i c  r ing B. The spec t rum of the protons of the he te rocyc l i c  r ing A 
cons i s t s  of an ABXY 3 spin s y s t e m .  I r rad ia t ion  with a s t rong rad io f requency  field at the f requency of the 
protons  of the 2 -CH 3 group (Y) (double resonance)  s impl i f ies  the s p e c t r u m  to that of an ABX sys t em.  This 
is the way in which the p a r a m e t e r s  of the s p e c t r a  for the 17 decahydroquinol ines (I) given in the table were  
ca lcu la ted .  
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In some of the spec t r a ,  some of the l ines of the ABXY 3 s y s t e m  over lap  other  l ines of the spec t rum,  
and for  the i r  isolat ion it was n e c e s s a r y  to make use  of the dependence of the chemica l  shifts  on the p r o p -  
e r t i e s  of the solvent .  In a num ber  of c a s e s  a change of solvent  did not lead to the des i r ed  changes in the 
s p e c t r a l  pa t te rn ,  the ma jo r i t y  of these re la t ing  to compounds (I) with an equator ia l  methyl  group in pos i -  
tion 2. The s p e c t r u m  of the HX proton for  such decahydroquinolines is located in a s t ronge r  field than for  
compounds with an axial  methyl  group and is superposed  on the unreso lved  pa r t  of the spec t rum of the 
protons  of the ca rbocyc l i c  r ing B. The linkage of the r ings in the molecules  (I) was ass igned on the bas i s  

* Fo r  a p r e l i m i n a r y  communica t ion ,  see [1]. 
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Fig.  1. PMR s p e c t r u m  of 1 ,2 -d ime thy l -  
t r a n s - d e c  ahydroquinol in-4-one in CS 2 . 

of the method of p repa ra t ion  [5] and also in accordance  with 
Mushe r ' s  rule [6, 7], which has p rev ious ly  been applied 
success fu l ly  to the analys is  of complex  n i t rogen-conta in ing 
he te rocyc les  [8, 9]. P a r t i c u l a r  attention mus t  be devoted to 
the fact  that in the case  of a c i s - A / B  linkage, r e g a r d l e s s  of 
the nature  of the solvent,  the H A, HB, and H X protons are  
deshielded m o r e  s t rongly  than in the case  of the t r a n s - A / B  
linkage (compare  the benzamides  XI and XII).  At the same  
t ime,  there  is p rac t i ca l ly  no such difference for  the pa i r  of 
amino ketones (IX) and (X) (see Table 1). 

It can be seen f r o m  the table that  the conformat ion  of 
the C 2 cen te r  can be judged f r o m  the JAX and JBX vicinal  
cons tan ts .  In actual  fact ,  with the axial  a r r a n g e m e n t  of the 
2-CH 3 group the values  of JAX are  between 6.0 and 7.4 Hz 
and of JBX between 1.3 and 2.1 Hz.  If, however ,  the 2-CH 3 

group is equator ia l ,  the values  of these constants  r i se  cons iderably :  JAX = 8.0-11.6 Hz and JBX = 2.5-4.0 
Hz. The r e su l t s  obtained in this way agree  with conclusions obtained f rom the chemica l  and m a s s -  
s p e c t r o m e t r i c  invest igat ion of compounds (I) (see, for  example ,  [3,4] for  subs tances  H-VIII) .  Consequent-  
ly, on the bas i s  of the ru les  d i scussed  above, the conformat ion  of the C~ cen te r  in a number  of 1 ,2 ,7 - t r i -  
methyldecahydroquinol in-4-ones  (I) is a sc r ibed  as shown in Table 1 (XIV-XVII) f rom the c h a r a c t e r i s t i c s  of 
the PMR spec t r a .  

When different  solvents  (CDC13, C6116, CS2, etc.) are  used,  a change is obse rved  both in the values  of 
the chemica l  shif ts  and inthe s p i n - s p i n  coupling constants ,  the g r e a t e s t  upfield shif t  of the s ignals  of the 
HA, HB, and H X protons  taking place in benzene solutions of the subs tances  under  study. The change in the 
values  of the JA-~ and JB" constants  does not exceed  0.6 Hz and cannot affect  the val idi ty of the conclu-  
clusions drawn on the c o ~ o r m a t i o n  of the C2 cen te r .  The obse rved  change in the JAB geminal  constant  
r eaches  somewhat  g r e a t e r  va lues ,  amounting to 1.0 Hz for  the amino ketone (VIII). As a l r eady  mentioned,  
the dependence of the PMR s p e c t r a  on the nature  of the solvent  was used  to obse rve  all the l ines of the 
ABXY 3 spin s y s t e m .  

We may  note that although for  some others  of the compounds studied all the l ines of the type ABXY 3 
s p e c t r a  could not be isolated,  neve r the l e s s  f rom the nature  of the spec t rum of the individual nuclei  of this 
s y s t e m  and f r o m  the values of the JAN and JBX constants  found f r o m  the s p e c t r u m  in the AMX a p p r o x i m a -  
tion it is poss ib le  to de te rmine  the conformat ion  of the 2-CH 3 group in a number  of c a s e s .  This is the way 
in which the r e su l t  given below for  another  five decahydroquinolines (I), not appear ing in the table,  were  ob- 
tained: (XIX): R I = CH3; 1[ 2, 1[ 3 = O; R 4 = H; 1[ 5 = CH~; 2-CH 3 (a); (XX): R I : CH3; R 2 : CH = CH2; R 3 = OH; 
1[ 4 =CH3;R 5 =H;  2-CH 3 (e); (XXI): 1[ I =CH3;R 2 =C2H5;1[ 3 = O H ; R  4 =CH3;R 5 =H;  2-CH 3 (e); (XXII): 1[ I = 
H; R 2, R 3 = O; R 4 = R 5 = I-I; 2-4~H 3 (e); (XXIII): R I = CH3; R ~ = COCH~; R 3 = OH; R 4 = H; 1[ 5 = CH3; 2-CH 3 (e). 

In conclusion, it must  be mentioned that the absence of a change in the values of the chemical shifts 
and the spin-spin coupling constants in a study of the temperature dependence of the spectra of solutions of 
N-methyl-  and N-benzoyl-2-methyl- trans-decahydroquinolin-4-ones (VIII and IX, respectively) in CS2 (down 
to -60~ apparently shows that the conformations of these compounds are rigid. 

E XPE RIME NTA L 

The PMR spectra of the decahydroquinoline derivatives (1) were measured on a Varian DA-60 IL 
spectrometer using HMI)S as internal standard. The chemical shifts are given in the 6 scale relative to TMS. 
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