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The proton magnetic resonance

(

1H-NMR) studies

on N-substituted &-octahydrocarbostyrils
revealed a preference of the conformer

have

(zeq)
for

the substituent methyl or benzyl and of the conformer

(Lax) for the N-hydrogen

compound.

The

positions of conformational equilibrium 12 G 2 1
-eq -ax
in several other c&-octahydrocarbostyrils
are
also described.

Conformational studies on saturated heterocycles are in the
foreground of recent researches.'

Especially, Booth and co-

workers2 have widely examined the conformational analysis for

demonstrating that the conformer

-

111
-eq1 -ax I ,
is the predominant one

equilibrium in a series of &-decahydroquinolines,

(lax)

for R=H or Me while the conformer (1 ) is preferred for R=
-eq
CD2CH3 or CD2CF3. 2b In the present communication we describe
the conformational analysis for equilibrium in some cis-octahydrocarbostyrils,

21zeq+2ax],by

use of the 'H-NMR

signal of

their C-8a protons recorded at room temperature.

The C-8a proton signals for &-octahydrocarbostyril

deriva-

- as summarized in Table I, appear in the downfield

tives a

region with good separation from those of other ring protons.
The values of chemical shifts ( 6
width (WlI2) (G. 25 Hz) for the

3

E. 3.2 ppm) and half-height
analogues

(3: R=H, benzyl;

X=O, ketal)4 are almost constant while those for the &-lactams

(2) are

widely varied depending on the conformational equilibrium

in respective &-lactams.

Since the chemical shifts are af-

fected not only by conformational circumstances but also by ring
substituents, they are not suitable for diagnosis of the conformational equilibrium in substituted &-octahydrocarbostyrils.
On the other hand, values of WlIZ, or in other words splitting
patterns, would be affected only by the position of conformational equilibria and therefore be utilizable to determine the
position of the equilibrium.
If the W

1/2

values for the conformers (2 and
"eq

Lax)

are
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W
and W1/2(ax), respectively, then the observed value of
1/2 (eq)
W
willbe
1/2
'1/2

(observed) = NeqaW1/2(eq)

+

Nax'W1/2 (ax)

Table I. The Cea-H signals in the 'H-NMR

(11~

spectra of &-octa-

hydrocarbostyrils (at 90 MHZ, in C D C ~ ~35Oc)
,

R

X

Y

2a
2b

H
Me

H2

H2
H2

-

CH2C6H5
H
O
Me
O
CH2C6H5 0
H
NO]

Compounds

--

,2c.
2d

2e
2f

.w

..

2s

H2
H2
H2

Chemical shifts (6) W1/2 (HZ)
3.49
3.18
3.16
4.06
3.65
3.40
3.59

*1
8.0
17.5
18.0
9.5 *1
15.5
17.5
15.5*l

'0

*l The value on irradiation at NH signal.
*2 The value of the width between outer lines.

and Nax are the mole fractions of the conformers
eq
and Lax), respectively. The values of W
and W
(2eq
1/2 (eq)
1/2 (ax)

where N

could be given as 20 and 4.5 Hz from the C-8a proton signals for
the corresponding conformers (2 and Zax), respectively, in the
-eq
'H-NMR of N-methyl-cis-octahydrocarbostyril (2b) measured at
The relation between the observed W

and the position
1/2
of conformational equilibrium is also shown in Fig. 1. Low
1
temperature H-NMR measurements for La and b , where the exact

-61'12.
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Fig. 1. The relation between the W
values of CEa-H signals
1/2
and the position of the equilibrium Izeqe2ax1
Table 11. The position of conformational equilibrium in Aoctahydrocarbostyrils using the equation (I) and
low temperature 'H-NMR spectra
compounds

Proportion of conformer

2e, ( % )

calcd. from
calcd. from low temp.
NMR spectra
equation (I)
23
19*l
2a
2b
84
86**
*1 The value at -4E°C. 6(Cga-H): 3.37tfor 2 ) and
-eq
3.55(for Z a x ) .
*2 The value at -61°C. 6(CSa-H):
3.22(for 2 ) and 3.52(for Zax).
-q

--
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proportions of two conformers are given by determining the signal areas for the corresponding C-8a protons, demonstrate that
the equation (I) is well applicable to the conformational analysis for equilibrium in --octahydrocarbostyr~ls

(Table 11). 6

The results show a preference for conformer 2
when R=H' and
-ax
for conformer 2
when R=Me or benzyl. This tendency is some"eq
what different from
that for decahydroquinolinesZb and would

c8

-

~

keq

be interpreted in terms
of the severe repulsive
interaction,between the

-

c
L ax

Fig. 2. Newman projections of
2
and gax for a view
+eq
along the N-CR,
bond
.
-

N-substituent and the
C-8

methylene in con-

former

derived

from the contribution of sp2 character of the nitrogen valences
(Fig. 2 ) .
The position of the equilibrium in other a-octahydrocarbostyrils (zc-iq) can also be estimated either from the equation
( I ) or from the slope of the W1/2

z.
conformer proportion plots

shown in Fig. 1.
From the above results. the W1/Z values for the C8,-H
in 'H-NMR

of &-octahydrocarbostyril

signals

derivakives measured at

room temperature are found to be useful as a tool for conformational analysis concerning the equilibrium

Izeq*;axJ. Appli-

cation of the method to configurational determination in other
cis-octahydrocarbostyrils is in progress.
-
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