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A novel 3-substituted 1,4-benzodiazepine, 7-bromo-5-(o-chlorophenyl)-3-
propoxy-1,2-dihydro-3H-1,4-ben-zodiazepin-2-one (named propoxazepam), has been
found to have a potent analgesic [1,2] anti inflammation [3] and anticonvulsant
effect [4-6]. Both oral and intraperitoneal administrations are similar in activity,
although intraperitoneal administration is preferred. It has proven in in vivo studies to
be the potent drug in its class against acute and chronic pain. Our data suggest that
the mechanism of propoxazepam anticonvulsant properties includes GABAergic and
glycinergic systems [4,5]. Antibradykinin and antileukotriene action, dopaminergic
system, NMDA, and alpha-1 adrenergic receptors, except the antiprostaglandin
component, are involved in the mechanisms of propoxazepam analgesic effect [7].

Rational drug discovery requires an early appraisal of all factors impacting on the
likely success of a drug candidate in the subsequent preclinical, clinical and
commercial phases of drug development. The study of absorption, distribution,
metabolism and excretion (ADME) of drug has developed into a relatively mature
discipline in drug discovery through the application of well-established in vitro and in
vivo methodologies [8].

Therefore, the aim of this study was to investigate ADME profile propoxazepam
in  mice for Dbetter understanding its action mechanisms and safety.
[“*C]Propoxazepam was synthesized according to the method described erlier [9].
The structure of the substance was determined and approved by a complex of
physicochemical methods (IR and mass spectroscopy, as well as X-ray diffraction
analysis). It was established that the physical and chemical properties of the samples
obtained correspond to similar indices of non-radioactive compounds. The
radiochromatographic purity of the resulting **C-propoxazepam sample was 66%,
and the specific activity was 2,68 uCi/mol (0,16 kBg/mol), which was satisfactory for
the primary studies on pharmacokinetics and metabolism.

Mice were obtained from the animal house of the Institute Pharmacology and
Toxicology NAMS of Ukraine. The experiments were carried out according to the
recommendations of the Committee for Research and Ethical Issues of the IASP
(1983) and were approved by the regional ethical committee for animal research. All
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manipulations were made to minimize animal suffering and to reduce the number of
animals used. The tested compound was administered intraperitoneally (in a Tween-
80 emulsion) at doses whose limits were chosen after previous pilot studies and
according to the requirements of statistical and calculation methods.

In model experiments using homogenates of the brain and the liver, to which a
certain amount of radioactive material was added, parameters of the two-phase liquid
extraction method were calculated. The analytical characteristics of the method for
which it is recognized as possible for use in pharmacokinetic studies with the
required level of probability (coefficient of variation, s = 3,33%, relative error € =
9,53%) are given.

Subsequent experimental studies found that evacuation of '*C-propoxazepam
from the stomach is a two-phase process. The first phase lasts approximately to 2,5
hours and has an exponential dependence (with an exponential index of 0,68 h*
indicating fast enough transit to the small intestine), whereas the second phase, in
which the withdrawal of the compound from the stomach virtually ends, is slower
(with an exponent of 0,094 h™).

Reducing the content of radioactive material in the stomach results in its increase
in the small intestine from 4 hours to the end of the experiment time. A slight
increase in the content of the radioactive substance in the small intestine occurs,
possibly, due to saturation of processes of passive diffusion of propoxazepam through
the mucous membrane. However, its transit to the small intestine does not result in
the accumulation of radioactive material, as there is a complete and rapid absorption
of proxazepam in this department of the digestive tract, which is natural for lipophilic
compounds. The small intestine may be referred to an alternative "absorption
window". The total amount of dose that has been absorbed during the course of time
iIs ~ 80%. Based on the data obtained, the value of the absorption constant of the
gastrointestinal tract compound was calculated for a certain time from the time of
administration, which is at the level of ~0.05 h™.

It was noted that after 2 hours after administration, the compound was absorbed ~
60% of the administered dose. The amount of total absorbed radioactive material (%
absorption) and what remains in the gastrointestinal tract does not depend on the dose
administered.

Subsequent distribution of the compound in biological fluids showed that the
highest magnitude of the distribution coefficient corresponds to the kidneys, which,
taking into account their high vascularization, is a consequence of the high degree of
blood circulation and transit of propoxazepam and its metabolites in the process of
renal excretion. On the contrary, in adipose tissue, despite its lipophilic nature, the
magnitude of the distribution constant is lower than the kidneys and compares with
the same indicator for the liver. The distribution of propoxazepam in the internal
organs and tissues can be defined as a linear process of mass transfer with a rapid
redistribution of the connection between organs and blood.

The largest value of the absorption constant is defined for the brain (0,787+0,290
h™), which is due to the ability of the substance to accumulate in the lipophilic tissue.
However, close values of maximum concentration in blood and brain (35,5+8,7 and
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23,0+10,0 nmol/g), as well as the time to reach this maximum concentration, suggest
that the intensity of the propoxazepam metabolism processes between them.

Low values of total clearance (6,90+1,29 g/kg-h) and elimination constant
(0,009+0,002 h™) from blood are due to the transit function of this tissue and the fact
that the content of radioactive material in it is supported by removal from other
organs and tissues - liver, fatty tissue. By the magnitude of the distribution of blood
distribution, organs and tissues (brain, muscle, fatty tissue, liver and kidney) can be
combined into a single mass transfer compartment.

In order to determine the individual metabolites that are formed in the body, an
assessment of their presence in excrets of mice was carried out. Applicable
compounds have different characteristic retention times, which is one of the
indicators of individuality of peaks on the chromatogram. On chromatograms, peak
ion current at M/z=409, which corresponds to propoxazepam, and M/z=366, is a
probable 3-hydroxyderivative.

According to the obtained data, a scheme for the metabolism of 3-
alkoxyderivatives 1,4-benzodiazepine is proposed, according to which, at least, the
following metabolites are formed in the process of metabolism: 3-hydroxyderivative,
oxidized on the aromatic ring and its methoxylated derivative and oxidized
metabolite alkoxyl radical. Also, it is not necessary to exclude and eliminate the
alkoxyl radical with the simultaneous oxidation of carbon in the position "3" of the
heterocycle and the formation of 3-hydroxyderivative, which can then form or
quinazolinone, or the corresponding benzophenone.

It has been established that the processes of excretion of the total amount of
radioactive material after a single and periodic administration of **C-propoxazepam
have exponential character. In this case, the ratio of the amount of metabolites
excreted by separate pathways (urine and/or feces) remains almost unchanged during
the sampling time. After the course (7 days) administration of non-radioactive
propoxazepam, the level of radioactive compounds excreted in the urine for the first
48 hours remains at a rather high level. Since 48 hours after the administration of the
dose of the compound, the process of urinary excretion also becomes an exponential
one.

The total amount of radioactive metabolites extracted at infinite exposure time
after a single administration of '*C-propoxazepam is 110,1460,2 % of the
administered dose, with the elimination constant ke of 0,02+0,005 h™. There is a
certain redistribution in the effectiveness of the elimination of radioactive products by
individual excretory paths. On the background of the pre-administration of a non-
radioactive compound, a statistically unsignificant decrease in the amount of
radioactive material to 78,5+9,7 % of the administered dose is observed, which may
be due to partial cumulation of the compound and its metabolites as a result of
"saturation” of biotransformation or excretion processes.

Thus, course administration (within 7 days) of propoxazepam has a definite effect
on the efficacy of its excretion processes. When preserving the predominant route of
excretion of metabolites with urine than with feces (1.3: 1), a partial deceleration of
the excretion of its metabolites (ke =0,016+0,007 h™") is observed, primarily due to
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high doses of the administered compound. The indicated differences do not have
statistical significance (at p<0.05).

The obtained results are an experimental substantiation of expediency of the
creation and further pre-clinical and clinical study of new 3-alkoxy derivative 1,4-
benzodiazepine as potential drugs combining anesthetic and anticonvulsant effects.
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