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ABSTRACT

The idea has been generated for CNS depression from the rational drug design from the structure of benzodiazepines and barbiturates
in which there are closed chain urea moiety having two nitrogens in heterocyclic rings. Our objective was to synthesis such molecule
in which this type of linkage must be in closed chain as well as in side chain. The synthesised molecule has three variables of three
hetero atoms O/SIN and the CNS depression study has been done with respect to the standard sedative drug and found that the CNS
depression activity persists in only urea moiety and there was no CNS depression activity in thiourea and guanidine linkage, but the
sleeping time potentiation has been found in all the three compounds are as follows. Compound-A: X=0 (urea derivative) >
Compound-C: X=NH (guanidine derivative) > Compound-B: X=S (thiourea derivative) because electronegativity of oxygen for urea
X:0=35 and of sulfur for thiourea X:S=2.4 and of nitrogen for guanidine X:NH=3.1. So the X=0O shows the maximum
electronegativity with two lone pair of electrons whereas X=S has also two lone pairs but X=NH has one lone pair of electrons, but in
case of NH moiety the electronegativity of hetero element (N) is in between the hetero elements (O) for X:O and (S) for X:S. So, the
affinity for GABA receptor hinding capacity for urea is maximum to block the chioride channel.
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OBJECTIVE

Screening  for  structure activity relationship has been
implemented by the structural tailoring of cyclic amide chain of
CNS depressants drugs like barbiturates and benzodiazepines into
open chain amide linkage in the synthesized molecules'. Here
open chain diamides have been synthesized by keeping X variable
(X=0: Urea, X=S: Thiourea and X=NH: Guanidine). There are
two nitrogen atoms present in the six membered barbiturates
(pyrimidine ring) as well as in seven membered benzodiazepines
(diazepine ring) in closed ring structure, whereas our synthesized

molecules have two nitrogen in five membered ring (pyrazole
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ring) as well as in open chain moiety —~CO-NH-C(=X)-NH- to
possess CNS depression by GABA receptor inhibition and

chloride channel blocking?.

Barbiturate
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(@) X=0: Urea, X=S: Thiourea, X=NH: Guanidine
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Compound-C
C23H2N6O2

CHEMISTRY

The desired moiety has been synthesized by condensation of
phenyl hydrazine with ethylacetoacetate to get the 2-phenyl-3-
methyl-5-pyrazolone entity which on alkaline KMnO, oxidation
produced free carboxylic acid by oxidation of methyl group. This

chloride and condensed with the Mannich bases prepared by the
reaction between benzal dehyde, piperidine and
urealthiourea/guanidine to get the desired molecules®®. All the
three have molecules been characterized by elemental

microanalysis (N%) and spectral studies for structura

carboxylic acid has been converted into acid chloride by thionyl confirmation.
PHYSICOCHEMICAL PARAMETERS

COMPOUNDS % YIELD M.P.°C POLARITY MOL. FORMULA  N% N%
CALCD FOUND

Compound-A : X=O 87.71 220 Semipolar C2sH»sNs03 17.06
16.70

Compound-B : X=5 42.89 235-238 Semipolar C2sH»sNs025 16.08 16.68

Compound-C : Xx=NH 33.83 80-82 Semipolar C23H2N6O2 20.08 20.52
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ULTRAVIOLET SPECTRAS OF SYNTHESISED COMPOUNDS

‘ SHRI SARYATANIK PHARMACY COLLRGE SHRISARVAIASIK PHARMACY COLLEGE Active Spectrum Graph Report

TVNOILVNYILNI

i | |
|
| ‘ \ . i
B O | | |
o ! e
c = e =
= A i Sty GRAY g TR | St e~
Z Rt ch i B0 i) L e i B e L a o AR
>
—
S.l) Compound-A : X=0 Compound-B : X=5 Compound-C : X=NH
Amax= 246nm Amax= 246.50nm Amax= 237.50nm
O
o)
c
o) INFRA RED SPECTRAS OF SYNTHESISED COMPOUNDS
O
et {55 Sk BN
< Shri Sarvajanik Pharmacy College - lehsuna
p Dept. of Pharmaceutical Chemistry
o : e — -
- o J)'&f\,.—,,;(.‘,x;; R SRS P— .
5T /v | : i
Z "\"Iw,J’f W % o ¥ TJ Ao L .r\,\ I ;
= i AR, 5 HE 5 8 W
1 . W v B B 8 1[,
_| - 0 - VWL‘ «j A'I:Ull' ﬂ[ —' J | :
-—é\ ,,‘ - ‘,ﬂ» .}"'dl 1‘ J ,J‘ B, E? B commisismsnssssaduss eees s Bside emmons donsems e
i g 1Vl /¢
o : :
L1 S S H
m -
wn
m &
>
2 'gz;‘;kﬂlld‘n l-t.‘““[;‘ 1t -'Iv)’ = "‘E J‘ ' ' TE50 T ‘i;l:ll’ o ! ] o 60 =11 S0 B0
I ‘[‘J,":I:‘,m.‘lu\r}Lvnns!tjé"ssyu"pcIJL‘H:I'IHH:‘»I)BD&I sonf’ V i
i o '
Dite MTime ; &, DOR 11:35:11 A
Compound-A: X=0

*Corresponding Author: e-mail: = dhrubosent 9@yahoo.com, Phone: 00-91-2762-247711 (Ext-306); Fax: 00-91-2762-247712,
Received on: 14-10-09 ,; Accepted on. 28-12-09 Int J.Drug Dev.& Res. | Sept-December 2009 | Vol. 1 | Issue 1 | 130


mailto:dhrubosen69@yahoo.com
mailto:dhrubosen69@yahoo.com

HARDIK ARVINDBHAI PATEL et al: STRUCTURE ACTIVITY RELATIONSHIP STUDIES

| A B LS

Shri Sarvajanik Pharmacy College - Wiehsana
Dept. of Pharmaceutical Chemistry

|
|
‘ N L
‘ an — S W fJ\Ff\/,\\, S— ™
| g e ™
[ . ',
| wT | Wi
3 |
0l .- -
| 70 —]
| |
&0 —
| -
o A -
= S .
=00 ELE] ] 2880 200 A 1800 D 1500 350 =] 10 o 70 E)
Com porsd-§ e
DRI e he mistreespe pr DODSCAOENY sof
Cormerd Tger; Eibdnwanjan Parvgrabi
Coapoaund- B 3 Diated Thooe ; G008 11:56:39 40T
Compound-B : X=S
) S-S AT

Shri Sarvajanilk Pharmacy College - Iiehsana
Dept. of Pharmaceutical Chemistry

a7 W
7 )
7 <A 1 i
N i
N 8
[ gt d! E S S
2 g
2
L |
7 !
s i 2 -
je= o x) :‘ﬂlﬂj CHOCE a0 2100 A Ex 1 1200 D Q0 TED L
Ciem porechC: fm
a0t hemiskoyesspepe DODEDGEDEDS sl
Doraraed, ser; Eibdowanjan Parigrahd
owpend- O Date M ; BELODE 114717 b

Compound-C: X=NH



mailto:dhrubosen69@yahoo.com
mailto:dhrubosen69@yahoo.com

HARDIK ARVINDBHAI PATEL et al: STRUCTURE ACTIVITY RELATIONSHIP STUDIES

MASS SPECTRAS OF SYNTHESISED COMPOUNDS
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MS Spectium Graph
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o PHARMACOLOGY mice. It has been found that Compound-A (urea derivative) only

2 All the synthesized molecules have been characterized for their has sleep inducing property but the synergistic action by the

(@) structural conformity by chromatography, spectral datas and by combination effect of all compounds+diazepam showed much
elemental microanalysis for N%. CNS depression study has been more duration of sleep rather than diazepam’™™.

E done by intraperitoneally for these compounds alone (0.5mg/kg), 1. Compounds (0.5mg/kg)

I$'I compounds (0.5mg/kg) + diazepam (5mg/kg) and diazepam 2. Compounds (0.5mg/kg) + Diazepam (5mg/kg)

5 (5mgrkg) by dissolving in propylene glycol to screen the duration 3. Diazepam (5mg/kg)

2 of sleeping time and potentiation effect by synergistic activity in

m

Z

— Test item Duration of sleep (Minutes+SE) Potentiation time (Minutes+SE)

z Compound:A 114073 00

o Compound:B 00 00

= Compound:C 00 00

m

erq Diazepam+Compound:A 422 +0.76 252 +0.53

; Diazepam+Compound:B 300 +0.62 130 £ 0.47

(:2 Diazepam+Compound:C 335+ 0.64 165 £ 0.67
Diazepam 170£088 e
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> All the synthesized molecules have been characterized for their (5mgrkg) by dissolving in propylene glycol to screen the duration
X
e structural conformity by chromatography, spectral datas and by of sleeping time and potentiation effect by synergistic activity in
T elemental microanalysis for N%. CNS depression study has been mice. It has been found that Compound-A (urea derivative) only

done by intraperitoneally for these compounds alone (0.5mg/kg), has sleep inducing property but the synergistic action by the

compounds (0.5mg/kg) + diazepam (5mg/kg) and diazepam
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combination effect of al compoundst+diazepam showed much

more duration of sleep rather than diazepam
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DISCUSSION

Potentiation time: Compound-A: X=0O (urea derivative) >
Compound-C: X=NH (guanidine derivative) > Compound-B:
\X=S (thiourea derivative). Electronegativity of oxygen for urea
X:0=3.5 and of sulfur for thiourea X:S=2.4 and of nitrogen for
guanidine X:NH=3.1. So the X=0O shows the maximum

electronegativity with two lone pair of electrons whereas X=S has

also two lone pairs but X=NH has one lone pair of electrons, but

TVNINOS

410

in case of NH moiety the electronegativity of hetero element (N)
is in between the hetero elements (O) for X:0 and (S) for X:S.
So, the affinity for GABA receptor binding capacity for ureais

maximum to block the chloride channel. The chemical structure
of the synthesized molecule and diazepam create a synergistic

action in blockage of GABA receptor as well as chloride channel

in-vivo to possess long duration of sleep. Determination of ‘P’
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value and ‘t* value by statistical parameters showed the

authenticity of experimental work™**,
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