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CONFORMATIONAL STUDIES ON THE STRUCTURE OF 19-PROPYL THEVINOL HYDROBROMIDE
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In order to assess the nature of drug-receptor interaction in case of opioid series 19-propyl thevinol
hydrobromide is selected. Potential energy calculations are carried out by computer on the basis of
coordinates obtained from X-ray diffraction studies. Potential energy calculations based on non-bonded
interactions showed that there are only specific allowed conformations to enable the molecule to con-
form itself according to the requirement of receptor. As a result of this study, it is speculated that
design of new analgetics and mapping of receptor would become more feasible.
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INTRODUCTION

Addiction to narcotics, sedatives and analgesic drugs
has become a serious problems for the patients. Optigates
rank at the top among the drugs responsible for causing
addiction and narcosis [1]. In order to trace the mode
of action of narcotics, various studies are being carried out
to assess the geometrical parameters of drugs with respect
to receptor. The study of opiate receptor constitutes a
basic infra structure in tracing the exact geometrical nature
of the molecule in question [2]. The drug of choice would
impart its efficacy in exhibiting required analgesic activity
or, less side effects and addiction liability [3]. Opiates can
be classified into three categories i.e.,

(a) The fused ring opiates, for example, morphine and
related derivatives;

(b) 4-phenyl piperidines such as pethidines and
ketobemidones and

(c) Acyclics

All opiates appear to possess a basic nitrogen, an
aromatio ring and at least one polar group having oxy-
gen [4]. In order to assess the activity of opioids and con-
formation, potential energy of non-bonded interactions are
calculated for the molecules [5,6] by Sord computer
Mark M—68.

Method of calculation. Taking into consideration the
rigid nature of structure of 19-propyl thevinol, the confor-
mation of side chain
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of the molecule (Fig. 1) is determined. The coordinate of
the atoms Meyq, Cy9, Pry, Pry, Pry, O4 and Meg are redeter-
mined by taking C, as origin. The coordinates Me,y, Cy9,
Pry, Pry, Pr3, and Oy are rotated along the C, — Cio
bond at an interval of 10° similar to the calculations as

19-~PROPYL THEVINOL HYDROBROMIDE

Fig. 1. Structure of 19 — butyl — 7 - & — orvinan, etorphine.
and hydromide.



246 Z.8. Saify and M.A. Haleem

described elsewhere [7]. The Kitaigrodsky [8] potential
energy function is used to calculate the non-bonding
potential energy for the pairs Og. . Mejg, Oy —Pry, 0 —
Prg, 06- . 'Cl9: Me6. . .Melg, Meo. . .019, M86 s Pl’l,
Meg — Pry, Meg. . Prz, Og — Oy and Og — Pry according
to the programme 1.

The detailed mathematical calculations are given
elsewhere [7].

Programme |
0

Read co-ordinates of atoms
Xi, Yi’ Zi

\’

Transfer the co-ordinates to origin C,

L

Calculate co-ordinates of the atoms after rotation (w)

along the bond C; — C;q except atomsi.e. Og and Meg

1

Calculate intermatomic distances rij of the atoms with
06 and Me6

\

Calculate non-bonded potential energy for the set atoms
using rij and r ) of w for various values.

v

Print potential energy, rij

The results indicate that there is a serious short contact
for the pairs Pr, — Og, Pr; — O at an angle W = 80° to
180° (Fig. 2). There is no short contacts for the pairs Meg —
Meo (Fig. 2). The potential energy is very high for the
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Fig. 2. Plot of T (distance between ith and jth atom) versus
W (angle of rotation about the bond C7—-Cjqg).

pair Q¢ — Pr, and the structure in this conformation is
not possible (Fig. 3). It is interesting to note that better
H-bond can be formed betweenOy, — O;9 at W = O and
W = 350° — 360°. The hydrogen bond at W = O is 2.63A°,
where at W = 350° — 360° is found to be in the region of
2.79A° — 2.63A°. The proper H-bond at W = 350° is
2.79 which is better as compared to W =0 (2.63).
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Fig. 3. Plot of conformational energy (V) versus W (W is the
angle of rotation along the bond C5—Cj9) for the pairs Og—01g,
0¢-P13, Meg—Pr,, Meg—Pr3, Og—Pry and Meg —Og.

DISCUSSION

During the course of the present work, attempt is
made to establish possible conformation of (19-propyl
thevinol Hydrobromide) based on the X-ray crystallo-
graphic analysis. According to Becket’s model of anal-
gesic receptor [14], a flat aromatic surface, a quaternary
carbon, and quaternary nitrogen atom suitably placed on
a heterocyclic nucleus (Fig. 4) is necessary for a compound

to exhibit analgesic activity. Morphine and codeine are
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Fig. 4. Model of analgesic receptor.
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supposed to interact with the receptor in specific confor-
mation forms. The pattern of interaction determines the
potency of analgesic activity. The special configuration of
the molecule of 19-propyl thevinol as shown in Fig. 1, is
similar to that of codeine and morphine.

In the side chain, the hydroxyl oxygen, Oj9, is co-
planar with Og and C;9 and the methyl group Me, is
oriented toward the morphine ethenyl bridge. With the
potential energy calculations a better activity is specula-
ted between Oy — O49, the H-bond distance being 2.63.

Looking at the structure of eterphine and 19 butyl-
7-orvinan which exhibited extremely high analgesic acti-
vity. It is expected that on the basis of potential energy
calculations, of 19-propyl thevinol, the conformational
adjustment of side chain, with respect to bond length, bond
angles and oxygen-carbon relationship is of prime impor-
tance during an interaction with the receptor [12, 13].

CONCLUSION

Potential energy calculations would be a significant
parameter to understand the nature of analgesic receptor.
The determination of potential energy on related com-
pounds to achieve a better mapping of drug-receptor
interaction is being carried out.
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