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Objectives This study includes the investigation of hypnotic and sedative effect of new generation agent synthesis from parent clonazepam
and evaluates adverse effect on the reproductive system and an attempt to improve hypnotic effect and lower toxicity.

Methods Sixteen male mice were randomly divided into four groups. The first day of treatment with single dose of 50 mg/kg intraperitoneal
(IP) hypnotic effect then analgesic state was recorded in the 4th day of first week only after given 30 mg/kg orally, and then the experiment
was persistent for 4 weeks to evaluate reproductive activity.

Result The effect of diazepam on biochemical blood parameters showed that there is a slight increase in the WBC number of clonazepam
group and 88 compound while there is no significant difference at the probability level 0.05 or 0.01, in 89 compound. RBC count in our
result reveals a slight increase in 88 compound without significant difference than control. Our result shows significant increase in HB level
in 88 compound to reach 13.18 + 0.40 with no significant difference with control. PCV level reveals non-significant in all groups. Our results
of the abnormal sperm morphology are shown after 4 weeks of the treatment.

Conclusion clonazepam (T) and 88 compound (T,) with high dose 50 mg/kg have good hypnotic action with complete muscle relaxant.
In addition to all, agents have good analgesic effect but T, showed prominent result. Finally, clonazepam and its related agent 88, 89

compound reveal adverse effect on reproductive function but may be very slightly in 94 compound.
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Introduction

Hypnotic drugs produce drowsiness and potentiate the
onset and maintain the state sleep similar to natural
sleeping.’ Actually, two stages of sleep are useful, (1) slow
wave sleep and (2) rapid eye movement. Sedatives are the
drugs that moderate the inhibition of central nervous
system, moderate the excitement and calm the person. All
hypnotic drugs in small dose possess sedative effect.” Ben-
zodiazepine derivatives are the most important sedatives
and hypnotic drugs due to their large therapeutic index,
lower side effect on cardiovascular and pulmonary system.
These do not change the disposition of the treatment by
microsomal enzyme induction.! Benzodiazepines thera-
peutically used for as insomnia, sedatives, tranquillizer,
anti-epilepsy and potent muscle relaxant of human and
small animal. All agents of this group enhance the onset of
sleep, alter the intermittent awakening and prolong the
total sleeping period. The mechanism of action on the mid-
brain and limbic system that potentiates GABA ergic neu-
rotransmitters via activation receptors lead to change ions
CL inside cell due opening chloride channel that dimin-
ishes firing CNS cell.*** The duration of action of benzodi-
azepines is classified in three divisions according to
persistent action in the body as long as acting which is per-
sistent for 72 hours such as clonazepam, diazepam and flu-
razepam. Intermediate action persistent for more than 10
hours like lorazepam and temazepam, and the third divison
include short acting type such as oxazepam that halfe life
about 3-7 hours.””” In fact, the drugs of choice of clonaz-
epam in insomnia have psychological and physiological
dependence. Actually hangover state was reported in patients
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consumed flurazepam. Benzodiazepines showed some
pharmacological effect as bradykinin antagonist, antitumor
and have some usefulness for Alzheimer’s disease. The syn-
thesis of compounds related to BDZS through Suzuki cou-
pling reaction is a key step for the synthesis of new parent
of arylclonazepam compound.” Flumazenil used as anti-
dote for clonazepam toxicity. Finally, the objective of study
was to evaluate the efficacy of new parent model of clonaz-
epam on sleeping time, hematological and sedative proper-
ties. Insomnia is a highly prevalent sleep disorder that
frequently occurs in its acute type and occurs at 12-20% in
its chronic type in a number of state. About 25-35% of the
general people suffer from frequent sleeplessness. Seda-
tive-hypnotic drugs, benzodiazepines and ramelteon also
prescribed for insomnia associated with sleep onset. Sleep
disorder induced by clonazepam has no effect on sleep
duration.'’ Clonazepam inhibits the release of acetylcholine
in small domestic animals such as cat brain'' and decline
prolactin release. Benzodiazepines inhibit thyrotrophic
hormones release.'” Benzodiazepines acted via micromolar
benzodiazepine binding sites as Ca2+ channel blockers."
Finally, some report reveal that there is no effect on gam-
ma-aminobutyric acid transaminase.”

Materials and Methods

General procedure was applied for the synthesis of the biaryl
derivatives of clonazepam via Suzuki cross-coupling reaction
to prepare 88, 89 compound according to the previous
report.'>
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5-(3-Fluoro-biphenyl-2-yl)-7-nitro-1,3-dihydro-
benzole] [1,4]diazepin-2-ol (88)according to 16,

CompNo. Formula MWt m.p.(°C) Yield% Colour R,
88 C H N0

L NO, 37536 252 56 Light brown ~ 0.52

b-prepare 89 compound -5-Nitro-2'-(7-nitro-2-oxo-2,3-dihydro-1H-benzole]
[1,41diazepin-5-yl)-biphenyl-3-carboxylic acid (89).

ON
89
CompNo. Formula MWt m.p.(°C) Yield% Colour R,
89 CHNO, 44637 258260 65 brown 0.5
Animals

Mature male mice weighting range from 55 to 80 g body
weight and two month age were purchased from laboratory
animal colony of Alqassim University/ Veterinary College. The
animals were kept under normal conditions in plastic cages
with 12 lights nearly and feed on pellets containing fat-free
milk powder and water ad labium during the period of study.

Drugs

Clonazepam was purchased from neuraxpharm, Germany as
standard.

Animal experiments

Sixteen male mice were randomly divided randomly into four
groups:

Group 1(control): 4 mice as control

Group 2: 4 mice were administrated with clonazepam (T )
in which (30 mg/kg/ TID orally by stomach tube according to
previous reports.””*

Group 3: 4 mice administrated with (30 mg/kg/ day
b.w.) dose of 89 compound (T,) were used for 4 weeks by
stomach tube.
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Group 4: 4 mice were administrated with 88 compound (T,)
at same dose 30 mg/kg/ TID three times weekly for
4 weeks by stomach tube. Actually hypnotic effect of drugs was
recorded in the first day of treatment with single dose of 50 mg/kg
intra peritoneal (IP), and then analgesic state was recorded in the
fourth day of first week only after given 30 mg/kg TID weekly.
Later, the experiment persistent for 4 weeks for evaluating repro-
ductive activity. Blood sample was collected after surgical opening
of abdomen and chest under chloroform anesthesia finally the
semen was collected after isolated tests from head of epididmis.

Determination of organ weight to
body weight ratio

Organ weighed by sensitive balance after separated adipose
tissues and washed with normal saline.

The organ weight to body weight ratio was calculated acc-
ording to the following equation: the organ weight to body weight
ratio = weight of organ (gm) / weight of animal (gm) x 100.

Determination of sperm viability

Sperm suspension prepared by the addition 0.33 ml of warm
buffer solution at 37°C. In this analysis, a drop from the sperm
suspension mixed with one drop of eosin. After 30 seconds, a
drop of nigrosin was added and mixed. Then a smear was made.
The dead sperms showed pink color of the head while the viable
sperm showed colorless under 40x. The data were tabulated in
the form of percentage using the following formula:

Percentage of viable sperms = No. of viable sperms x
100% /Total no. of dead and viable sperms."*

Determination of sperms abnormalities

In this analysis, 1-2 drops of suspension sperm were observed
under light microscope. The smears were examined for
abnormal morphology of the head, neck and tail. Then data
were tabulated using the following formula:

Percentage of abnormal sperms = No. of abnormal sperms
x 100% / Total no. of normal and abnormal sperms."

Determination of clonazepam-Induced
Sleeping Time

This was the main test used for the assessment of the potenti-
ating effect of agent that prolongs sleep induced by hypnotics
like clonazepam. The body temperature of the mice was kept
at 37°C. The time from the administration of clonazepam or
other agent to the loss of righting reflex was recorded to
measure the latency to sleep onset. Then the mice were
observed to stay on their backs on the pad and the time of
regain of the righting reflex was recorded. The time from the
loss to the regain of the righting reflex was indicated as the
duration of sleep. The experiment was performed only between
9:00 A.M. and 7:00 PM. Determination sedative (analgesic)
activity of clonazepam was performed.'***

Results

The rate of the morphologically abnormal sperms increased
highly significantly (P < 0.001) in the clonazepam (30 mg/kg). 89
compound (30 mg/kg), while 88 compound reveals accepted
result in the improvement of live sperm, although a slight increase
in seminal vesicle weight in fact important result represented by
improvement and prolonged sleeping time with increased seda-
tive effect at 50 mg/kg b w in clonazepam and 88 compound.
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General procedure for the synthesis of the biaryl deriva-
tives of clonazepam via SuZuki cross-coupling reaction according
to moh a-prepare 88 and 89 compound.

The effect of diazepam on biochemical blood parameters
(Table 1) showed a slight increase significant at (P > 0.05 or
0.01) respectively in the WBC number of clonazepam group
and 88 compound in comparision with the control, while no
significant difference was found at at (P > 0.05 or 0.01)
respectively, although group 88 compound (T,) still near
control to reach 2.58 + 0.11. The RBC count in our result
reveals slight increase in 88 compound without significant
difference than control, and there is no significant difference
(P <0.005) between 89 compound and standard (7.16 £ 0.16;
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7.09 % 0.19), respectively. Our result appears significant
increase (P < 0.005) in the HB level in 88 compound to reach
13.18 + 0.40 with no significant difference (P < 0.005 and
0.01) with the control. The PCV level revealed no-significant
difference in all treatment groups. The rate of the abnormal
sperm morphology was shown after 4 weeks of the treatment.
The percent of the morphologically abnormal sperms
increased high significantly (P < 0.001) in the clonazepam
(30 mg/kg), and 89 compound (30 mg/kg). The results were
(54.73 £ 4.23,37.38 + 10.24%), respectively, compared to the
88 compound (34.41 * 3.943%) group.

The percent of live sperm was increased in control group
while the percent of active also showed in 88 compound to
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Fig 7. Spectrum of 13C-NMR of 89 compound.

Table 1. Effect of donazepam on some biochemical blood parameters in local mouse

Traits control standard Clonazepam (T,) 89 compound (T,) 88 Compound (T,)
1. No. of animals 4 4 4 4

2. WBC** 2.7575+0.128 43300+ 033 A 25825+0.118 39775+£037A
3.RBC* 7.9000 + 0.34 AB 7.0950+0.19B 7.1675+0.18 B 8.1600 £ 0.31 A
4. Hp** 13.59+0.24 A 1125+ 0328 11.70£ 046 B 13.18 £ 040 A
5.PCV (NS) 3850+ 0.64 A 4125+ 249 A 4400+ 1.08 A 40.75+£ 201 A
6. Abnormal** 16.67 £1.65C 5473 £423 A 3738 £10.24 AB 3441 +3.94BC
7. Livability* 8215+ 284 A 67.57 +290B 72.70+2.59 AB 7750+ 5.72 AB

The trait carried out different letters horizontally indicated significant differences at probability level 0.05 or 0.01. ¥, Significant differences at 0.05; **, Significant

differences at 0.01; NS, non significant.

Table 2. Analysis variance of some biochemical blood traits in male mice administrated orally 30 mg/kg

Sum of squares
Source of variance df —
WBC** RBC* Hb ** PCV(NS) Abnormal ** Livability
Model 3 9.11581875 3.37671875 1542516875 61.2500000 2914.8465 471.1668
Error 12 3.32982500 3.08457500 6.52017500 142.5000000 1693.7379 6721775
Corrected total 15 1244564375 6.86129375 2194534375 203.7500000 4608.5844 1143.3443

¥ Significant differences at 0.05; **, Significant differences at 0.01; NS, non significant.
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Table 3. Represent effect of clonazepam and new derivatives
agent on organ body weight in gram

Organ control conazepam 89 compound 88 compound
Tests 015+03AB 013+033A 0.16+02AB 0.19+0.1B
Kidney 023+001TA 032+002A 030£003A 0.19+0.1A
Spleen  020+0.03A 0.17+001B 022+0034A 0.25+0.022A

Seminal 023 +0.011TA 0.22+0.013A 022+0.01A 046+0018B
vesicle

Table 4. Effect of clonazepam on analgesic and sleeping time
min in mice at dose 50 mg/kg I.P.

Trial Analgesia Sleeping time  Muscle relaxant
Standard T, 54 +1.95789 A 21 +3.698 dHF
(Clonazepam)

T, 3275+492231A  7.75+£085C +*

T 90.+£4.922318B 4250+ 1.25A AFE

3

reach 77.50 + 5.72 and reduced in the clonazepam and 89
compound under (P < 0.005) to reach 67.57 £ 2.90, 72.70 +
2.59 respectively.

The trait carried out different letters horizontally indi-
cated significant differences at the probability level 0.05 Sim-
ilar capital litter reveal no significant difference. Our result in
Table 3 reveals that there is significant difference between
clonazepam and T, group while there is no significant differ-
ence P > 0.05 between control and T,

Our result reveals good analgesic and prolong sleeping time
in clonazepam and 88 compound at the probability level 0.05.
The result in Table 4 shows that there is significant difference
between T, and T, group in analgesic activity to reach at 54 +
1.95789, 90. + 4.92231, respectively. On the other than, there is
significant difference between all experimental group in sleeping
time that showed perfect in T, group to reach 42.50 + 1.25 min.

Discussion

General procedure for the synthesis of the biaryl derivatives of
clonazepam via Suzuki cross-coupling reaction to prepare 88,
89 compound according to the published articles.'** Using
these procedures, two compound were prepared and then
many tests were performed to record and named as new com-
pound related to benzodiazepine group 'H-NMR “C-NMR,
according to action was classified as long acting type.

The data obtained from haematological study refer to sig-
nificant increase (P < 0.01) under treatment with clonazepam
and 89 compound 4.3300 + 0.33, 3.9775 + 0.37 respectively
while 88 still with in normal limits. Erythrocyte result showed
significant increase in 88 compound to reach 8.1600 + 0.31.
the result of hemoglobin indicate high increase in 88 com-
pound to 13.18 + 0.40 although mild reduction in standard
and 89 compound. The date was concord with 35 reported
significantly decreased hematopoietic elements (10-20% total
marrow cellularity in Table 3.

The results of our study reveals that 88 compound treat-
ment caused an increase in body weight specially seminal
vesicle. This was because of antiserotonin activity. Benzodi-
azepam group indicated in number of study reveal enlarge-
ment of seminal vesicle. This is in agreement with previous
reports.'”® The present study shows a decrease in testes and
spleen weight in treated with clonazepam (Table 1). This
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Fig 8. Sperm abnormality.

7

Fig 9. Thereis high percent of abnormalities and dead sperm listed
with head loss and panana shape due to deformity.

could be attributed to a decrease in testosterone level, where
testosterone has an important role in increasing the weight
of the reproductive organs while the result was prominent in
group 88 reveals significant increase to 0.19 + 0.1.” The
reduction in the weight of the tests in the clonazepam groups
may be due to the alteration of LH hormones as the conver-
sion of cholesterol to pregnenolone is dependent upon pitu-
itary LH.”*' It was reported that benzodiazepines cause
direct inhibition to leydigcell and diminish the release of
testosterone that is essential for development and divisions
of spermatogonia. Spermatogenesis is affected by the hypo-
thalamic-pituitary-testicular axis responsible for GNRH,
LH, FSH and androgens. Thus, the action was evoked by
clonazepam sperm. Viability might be potent linked to LH
and FSH hormones that are also inhibited and highly influ-
ence sertoli cell functions in the sperm production.

Our result reveals a high significant increase in the rate of
abnormality sperms include both the shape and size of the sperm
head and tail. Due to clonazepam disruption, spermatogenesis
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processes in the semniferous tubules, epididymal functions and
diminish testosterone via damage leydig cell that lead to the
reduction of active sperm.”>*

The development and the growth of male reproductive
system and semniferous vesicles are dependent on the increase
of testosterone level. Therefore any agent causing significant
alteration in hormone leads to the significant percentages of
abnormal sperm and reduces a live sperm.”* Our result
shows that there was prolong sleeping time in 88 compound,
and the period decreased in 89compound in addition to good
analgesic activity specially 88 compound.

Clonazepam and related agent 88 and 89 compound pro-
duce a higher incidence of drowsiness and sedation during all
the period of study. The result agreed with the previous research
report” indicating CNS depression caused by clonazepam

Adnan. M. Jassim et al.

will enhance as the dose increases towards the usual adult daily
maintenance dose. Insomnia that is an important general
problem caused by anxiety and classified in to three types.
Transient insomnia can easily be treated by diphenhydramine
and phenothiazine, and acute type persistent for more than
weeks treated by benzodiazepam. Finally, chronic insomnia
persists more than 3 months. Clonazepam and related com-
pound 88, 89 enhancing sleeping time by the effect on GABA
neurotransmitters and may also increase the release of mela-
tonin from the pineal gland that is essential for the regulation of
sleeping.”!
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