AN INVESTIGATION OF THE CONFORMATION OF DECAHYDRO-
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The configurations of a number of 1,2-, 1,2,7-, and 1,2,9-substituted decahydroquinolin-
4-ones and decahydroquinolin-4-ols have been established by the PMR method, The vales
of the vicinal spin-spin coupling constants in the heterocyclic ring A of the compounds
studied are characteristic and permit the conformation of a methyl group in position 2 to
be determined. The nature of the PMR spectra in the series studied depends on the nature
of the solvent, and in 2 number of cases this can be used for analytical purposes.

In order to study the relationship between structure and physiological activity in a number of deca-
hydroquinoline derivatives (I) [2], it was necessary to determine the configurations of these compounds
reliably. For this purpose, in addition to other methods such as mass spectrometry [3, 4], we have used
the PMR method, It appeared likely that the analysis of the parameters of a multispin system, particular-
ly for the angular protons and the H A H and H,, protons would permit the configurations of the individual
centers and the conformation of the molecules of (I) as a whole to be judged. The present paper gives the
results of an investigation of a large number of representatives of these substances by the PMR method,

A typical PMR spectrum for a compound (I) is shown in Fig. 1. The spectrum has the clearly re-
solved signals of all the protons of the heterocyclic part of the molecule, and also a poorly resolved multi-
plet from the protons of the carbocyclic ring B, The spectrum of the protons of the heterocyclic ring A
consists of an ABXY, spin system. Irradiation with a strong radiofrequency field at the frequency of the
protons of the 2-CH; group (Y) (double resonance) simplifies the spectrum to that of an ABX system, This
is the way in which the parameters of the spectra for the 17 decahydroquinolines (I) given in the table were
calculated,
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In some of the spectra, some of the lines of the ABXY; system overlap other lines of the spectrum,
and for their isolation it was necessary to make use of the dependence of the chemical shifts on the prop-
erties of the solvent. In a number of cases a change of solvent did not lead to the desired changes in the
spectral pattern, the majority of these relating to compounds (I) with an equatorial methyl group in posi-
tion 2. The spectrum of the Hx proton for such decahydroquinolines is located in a stronger field than for
compounds with an axial methyl group and is superposed on the unresolved part of the spectrum of the
protons of the carbocyclic ring B. The linkage of the rings in the molecules (I) was assigned on the basis

*For a preliminary communication, see [1].
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of the method of preparation [5] and also in accordance with
Musher's rule [6, 7], which has previously been applied
successfully to the analysis of complex nitrogen-containing
heterocycles [8, 9]. Particular attention must be devoted to
the fact that in the case of a cis-A/B linkage, regardless of
the nature of the solvent, the Hyp, Hp, and Hy protons are
M v deshielded more strongly than in the case of the trans-A/B
WM linkage (compare the benzamides XI and XH). At the same
8

time, there is practically no such difference for the pair of

{ amino ketones (IX) and (X) (see Table 1).
: 5 3 oom It can be seen from the table that the conformation of
2 19 PP the C, center can be judged from the J, and Jgy vicinal
Fig.1, PMR spectrum of 1,2-dimethyl- constants, In actual fact, with the axial arrangement of the
trans-decahydroquinolin-4-one in C8,. 2-CH, group the values of Joyx are between 6.0 and 7.4 Hz

and of Jpx between 1.3 and 2.1 Hz. If, however, the 2-CH,
group is equatorial, the values of these constants rise considerably: Jaox = 8.0-11.6 Hz and Jgx = 2.5-4.0
Hz., The results obtained in this way agree with conclusions obtained from the chemical and mass-
spectrometric investigation of compounds (I) (see, for example, [3,4] for substances II-VIII). Consequent-
ly, on the basis of the rules discussed above, the conformation of the C, center in a number of 1,2,7-tri-
methyldecahydrogquinolin~4-ones (I) is ascribed as shown in Table 1 XIV-XVI) from the characteristics of
the PMR spectra,

When different solvents (CDCly, CH,, CS,, etc.) are used, a change is observed both in the values of
the chemical shifts and inthe spin— spin coupling constants, the greatest upfield shift of the signals of the
Hp, Hp, and Hy protons taking place in benzene solutions of the substances under study. The change in the
values of the J and J B constants does not exceed 0.6 Hz and cannot affect the validity of the conclu-
clusions drawn on the cog}ormation of the C, center. The observed change in the Jp g geminal constant
reaches somewhat greater values, amounting to 1.0 Hz for the amino ketone (VIII). As already mentioned,
the dependence of the PMR spectra on the nature of the solvent was used to observe all the lines of the
ABXY, spin system.

We may note that although for some others of the compounds studied all the lines of the type ABXY,
spectra could not be isolated, nevertheless from the nature of the spectrum of the individual nuclei of this
system and from the values of the Jox and Jgx constants found from the spectrum in the AMX approxima-
tion it is possible to determine the conformation of the 2-CH; group in a number of cases. This is the way
in which the result given below for another five decahydroquinolines (I), not appearing in the table, were ob-
tained: (XIX): R! =CH,; R?, R® = O; R = H; R® = CH,; 2-CH, (a); (XX): R!=CH,; R? =CH = CH,; R® = OH;
R* = CHy; R® = H; 2-CH; (e); (XXI): R! =CH;; R? = C,H,; R? = OH; R* = CHy; R = H; 2-CH; (e); (XXIN): R!=
H; R%, R? = O; R =R’ = H; 2-CH; (e); (XXIN): R! =CH;; R? = COCH,; R® = OH; R! = H; R® = CH;; 2-CH; (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 (VI and IX, respectively) in C8, (down
to —60°C) apparently shows that the conformations of these compounds are rigid.

EXPERIMENTAL

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