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INTRODUCTION
Medicinal chemistry has been defined by IUPAC specified commission as discipline that
covers the discovery, the development, the identification and the interpretation of the mode of

action of biologically active compounds at the molecular level.™

Medicinal chemistry covers the following stages-

> In the first stage new active substances or drugs are identified and prepared from natural
sources, organic chemical reactions through biotechnological processes. They are known
as Lead compounds.

» The second stage is optimization of lead structure to improve selectivity and to reduce

toxicity.
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» Third stage is the development stage, which involves optimization of synthetic route for
bulk production and modification of pharmacokinetic and pharmaceutical properties of

active substances to render it clinically useful.?

Thus the practice of medicinal chemistry is devoted to the discovery and development of new
agents for treating disease. Most of the activity in this discipline is directed to new natural or
synthetic organic compounds. Once a new pharmaceutical lead compound has been
discovered, extensive and costly efforts usually are made to synthesize a series of analogues
in the hope that even better activity will be found. Qualitative structure-activity relationship
(SAR) for absorption, distribution, metabolism, excretion parameters can be developed
within a particular compound series. Even more powerful than these to provide guidance in
the design processes are the quantitative structure activity relationships (QSAR) which make
use of a variety of statistical methods.

Non-quantitative methods such as the Topliss approach also are popular. Computer aided
design, docking studies including quantitative energy calculations and graphical methods
have been rapidly introduced in the pharmaceutical industry. It is too early to evaluate the

effects of these methods on drug discovery.!

Medicinal chemistry is devoted to discovery and development of new agents for treating
diseases. Most of this activity is directed to new natural or synthetic organic compounds.
Inorganic compounds continue to be important in therapy, for example, as antacids, mineral
supplements and radiopharmaceuticals, but organic molecules with increasingly specific

pharmacological activities are clearly dominant.

The process of establishing a new pharmaceutical is exceedingly complex and involves the
talents of people from a variety of disciplines, including chemistry, biochemistry, molecular
biology, physiology, pharmaceutics and medicine. The medicinal chemistry is concerned
mainly with the organic, analytical, and biochemical aspects of this process, but its scientists
must interact productively with those in other disciplines. The advances in molecular biology
and computer science are now having revolutionary influence on drug design and production.

Recombinant DNA technology and new cloning methods are making great impact.!

Acyl ureas have a long history of human use as a component of plant-derived scents and

flavourings. It belongs to the class of auxin, which is recognized as plant hormones regulating
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cell growth and differentiation. The cinnamoyl functionality is also present in a variety of

secondary metabolites of phenyl propanoid biosynthetic origin.

Acyl urea exhibiting various pharmacological activities like Anti tumor, antimicrobial,

Anticonvulsant, Sedative-hypnotic activity etc.

Piperine is one of the most useful derivatives of acyl ureas and have been described as
effective anticonvulsant agents that antagonize convulsions induced by physical and chemical
methods. They also have sedative, hypnotic, tranquilizing and muscle relaxing actions and
can intensify depressive actions of other depressants when used in combination.
Antiepilepsirine, one of the derivatives of piperine is used as an antiepileptic drug in treating

different type of epilepsy.

Acyl Ureas Related Compounds Having Different Pharmacological Activities
Anticonvulsant activity
On the basis of these findings more than 100 derivatives have been synthesized and

anticonvulsant activity of these has been studied. Structural formulae of some of these are as

follows:
O
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Piperine
. Now a day’s urea derivatives have been used in man for many years and are

considered to be safe, short acting mild hypnotics. Urea derivatives have muscle relaxant and

anticonvulsant activities also. They can be used in the treatment of agitated states and in the

management of withdrawal from alcohol. Long term therapy in geriatrics produced favorable

effects in sleep latency.™®

(CH3)2CH\
CHCONHCONHCONH,

H2C=CHCH2/
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o Valproic acid (VPA) is a major antiepileptic drug (AED); however, its use is limited
by two life-threatening side effects: teratogenicity and hepatotoxicity. Several constitutional
isomers of VPA and their amide and urea derivatives were synthesized and evaluated in three
different anticonvulsant animal models and a mouse model for AED-induced teratogenicity.
The urea derivatives of three VPA constitutional isomers propyl isopropyl acetylurea, di
isopropyl acetylurea and 2-ethyl-3-methyl-pentanoylurea displayed a broad spectrum of
anticonvulsant activity in rats with a clear superiority over their corresponding amides and
acids. These potent urea derivatives caused neural tube defects, but only at doses markedly
exceeding their effective dose, whereas VPA showed no separation between its
anticonvulsant activity and teratogenicity.

o A survey of literature revealed that Acyl ureas have been synthesized which proves to
be an effective antiepileptic drug. Its chemical structure places it in the group of

cinnamamides.*”!

Antiepilepsirine

Antimicrobial activity

Jitareanu A et al., (2014) synthesized Four new amides of cinnamic acid derivatives
(cinnamic acid, p-coumaric acid, ferulic acid and caffeic acid) and 4- aminoantipyrine and
their structure was confirmed (1H-NMR, 13C-NMR, FTIR and elemental analysis). Some of
their biological properties were evaluated: antimicrobial and antioxidant (DPPH radical
scavenging activity, Fe3+ reducing power). The tested compounds were more effective
against Staphylococcus aureus than the corresponding free acids, but presented no effect on

Gram negative bacteria and Candida albicans.
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o
N-(2,3-dimethyl-5-oxo0-1-phenyl-2,5-dihydro-1H-pyrazol-4-yl)
cinnamamide

o Letcher et al., have pointed out that hydrazones are most effective as MAO inhibitor
than corresponding hydrazines. It was therefore considered of interest to synthesize some
cinnamoyl hydrazones for pharmacological evaluation. Twelve new N-cinnamoyl-N’-
arylidene hydrazine derivatives were prepared using absolute ethanol or acetic acid as
reaction medium. The antibacterial activity of the compounds, in DMF as solvent, was tested
by cup-cylinder method. It is evident from the data that almost all Cinnamoyl arylidene
hydrazine’s exhibit bactericidal action. All the Cinnamoyl arylidenehydrazines exhibit
bactericidal action on all organisms employed in the study. In general all the compounds
show greater antibacterial activity on gram negative organism as compared to gram positive

organisms. Furfural cinnamoyl hydrazones is found to be most effective compound.

R1

CH=CHCONH.N=C
©7 \R
2

o Addition of cyanide ion to N-cinnamylidene methylamine and N-
cinnamylideneaniline was reported. Mode of addition of primary amines, as nucleophiles to
N-cinnamyldiene-p-nitroaniline. The presence of powerful electronegative nitro group helps

in boosting its polarization and thus facilitates the addition of the more nucleophilic amine.?®

< />_CH=CHH:N_®_N02

R-NH,
CH=CH-CH—N \ / —NO>
NHR
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Antitumor activity

Sondhi SM et al., synthesized, anticancer and anti-inflammatory activity evaluation of
methanesulfonamide and amidine derivatives of 3,4-diaryl-2-imino-4-thiazolines, by
Condensation of 3, 4-diaryl-2-imino-4-thiazolines 1a—j with methane sulfonyl chloride gave
methane sulfonamide derivatives 2a—j. Condensation of 2-cyanopyrazine, 4-cyanopyridine,
and 2-cyanopyridine with 3,4-diaryl-2- imino-4-thiazolines 1h—-m in the presence of sodium
methoxide afforded amidine derivatives 3a—j. Compounds 2a—j and 3a—j were screened
against various human cancer cell lines (COLO-205, HEP-2, A-549, IMR-32) and their
percentage growth inhibition profile determined at 1 x 10 °M. The anti-inflammatory activity

of these compounds was assessed using the carrageenan-induced paw edema model.

Song DQ et al., reported, Synthesis and activity evaluation of phenylurea derivatives as
potent antitumor agents N-3-haloacylaminophenyl-N'-(alkyl/aryl) urea analogs were designed
and synthesized. Among these analogs, the compounds 16j bearing bromoacetyl at the N'-end
exhibited a potent activity against eight human tumor cell lines, including CEM (leukemia),
Daudi (lymphoma), MCF-7 (breast cancer), Bel-7402 (hepatoma), DU-145 (prostate cancer),
DND-1A (melanoma), LOVO (colon cancer) and MIA Paca (pancreatic cancer), with the
IC(50) values between 0.38 and 4.07 microM. Interestingly, compound 16j killed cancer cells
with a mechanism independent of the tubulin-based mechanism, indicating a significant

change of the action mode after the structure modification.

Chhikara B S, et al., reported a Fatty acyl amide derivatives of doxorubicin were
synthesized with the expectation to improve the lipophilicity and anticancer activity of the
drug. The lipophilicity was enhanced with the increase in chain length of fatty acyl moiety.
Conjugation of 4'-amino group with fatty acids through an amide bond reduced the anticancer
activity in leukemia, breast, ovarian, and colon cancer cell lines, suggesting that the presence
of free amino group is required for anticancer activity of doxorubicin. Dodecanoyl-
doxorubicin derivative was consistently the most effective among the synthesized derivatives
and inhibited the proliferation of colon (HT-29) and ovarian (SK-OV-3) cancer cells by 64%

and 58%, respectively, at a concentration of 1 uM after 96 h incubation.

Jiang X, Zhen Y et al., reported the antitumor activity of cinnamamide (CNM), an agent
acting on matrix metalloproteinase (MMP), was investigated in the present study. CNM
displayed low cytotoxicity. By the MTT assay the IC50 (50% inhibitory concentration)

values of CNM on cell proliferation ranged from 1.29 to 1.94 mM in human oral epidermoid
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carcinoma KB cells, human hepatoma BEL-7402 cells and human fibrosarcoma HT-1080
cells. Moreover, the IC50 for human fetal lung 2BS cells reached 4.33 mM.

Eleni Pontiki et al., (2014) synthesized cinnamic acids by Knoevenagel condensation
reactions and evaluated for the above biological activities. Compound 4ii proved to be the
most potent LOX inhibitor. Phenyl substituted acids showed better inhibitory activity
against soybean LOX, The compounds have shown very good activity in different antioxidant
assays. The antitumor properties of these derivatives have been assessed by their 1/IC50
inhibitory values in the proliferation of HT-29, A-549, OAW-42, MDA-MB-231, HelLa and
MRC-5 normal cell lines. The compounds presented low antitumor activity considering the
IC50 values attained for the cell lines, with the exception of compound 4ii. Molecular
docking studies were carried out on cinnamic acid derivative 4ii and were found to be in

accordance with our experimental biological results.

:C
TN
H
(E)-2,3-diphenylacrylic acid

COOH

Teni Ernawati et al., (2014) synthesized Cinnamic acid derivative compound which firther
was investigated for the anti-cancer inhibitory activity. To be able to obtain compounds
that have bioactivity as above, it is needed to study quantitative structure-activity relationship
(QSAR) which is the process by which the chemical structure is quantitatively correlated
with biological activity/chemical reactivity. Chemical methods used in synthesizing the
chemical of methyl trans-cinnamate derivatives are tailored to match their targeted
bioactivities. Here, we investigated the anti-cancer inhibitor compound with the method

amidation of cinnamic acid derivative compounds.
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Methyl 2-cinnamamido-3-hydroxy propanoat
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Tsenka Milkova et al., (2014) synthesized Seventeen cinnamoyl-, feruloyl- and sinapoyl-
amino acids amides have been synthesized using the standard methods in peptide chemistry.
The antioxidant activity of six feruloyl- and three sinapoyl- amino acid amides was studied
on the oxidation stability of a lipid system. Some of the synthesized compounds have been
tested for their antibacterial and antiviral activity. Twenty three N-alkylcinnamoyl amides
have been prepared in solution and by sonochemical and microwave activated Wittig
reaction. Some of the synthesized hydroxycinnamoyl amides were tested for their antiradical
activity by DPPH™ tests.

NH(CH,)3CHj

H5CO

OH
(E)-N-butyl-3-(3-hydroxy-4-methoxyphenyl)acrylamide

L.P Zhang et al., (1992) synthesized nineteen cinnamic acid derivatives, their esters and
related styryl ketones. among them la, Ib, Ic, 112c showed significant inhibiting effect on
croton oil induced mouse ear edema. Ib, 1153, 115c exhibited good activity on HL-60 human

cancer cells in vitro.

H,CO
CH==CHCO0O0

H,CO

Yong Qian et al., (2010) synthesized a series of novel cinnamic acid metronidazole ester
derivatives and their biological activities were also evaluated as potential EGFR and HER-2
kinase inhibitors. Compound 3h showed the most potent biological activity (IC50 = 0.62 IM
for EGFR and IC50 = 2.15 IM for HER-2). Docking simulation was performed to position
compound 3h into the EGFR active site to determine the probable binding model.

Antiproliferative assay results demonstrated that some of these compounds possessed good
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antiproliferative activity against MCF-7. Compound 3h with potent inhibitory activity in

tumor growth inhibition may be a potential anticancer agent.

3 /\ N
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(E)-2-(5-nitro-1H-imidazol-1-yl)ethyl 3-(4-methoxyphenyl)acrylate

Matthew J. McKay et al., (1987) reviewed about glycosyl urea derivatives that the area of
sugar urea derivatives has received considerable attention in recent years because of the
unique structural properties and activities that these compounds display. The urea-linkage at
the anomeric center is a robust alternative to the naturally occurring O- and N-glycosidic
linkages of oligosaccharides and glycoconjugates and the natural products that have been

identified to contain these structures show remarkable biological activity.
HO

HO

HO
NH——C——NH;

OH
o
1-(tetrahydro-3,4,5-trihydroxy-6-(hydroxymethyl)-2H-pyran-2-yl)urea

Prithwiraj De et al., (2007) synthesized Cinnamic Derivatives by reacting with the suitable
cinnamoyl chlorides in the presence of 4-N, N-dimethylaminopyridine (DMAP) in benzene.
All the hydroxyl-cinnamic acids were acetylated to protect the phenolic group before
generating the corresponding acid chlorides followed by coupling with the triterpenes. The
hydroxycinnamate derivatives of the triterpenes (21d, f, h; 22d, f, h; 23d, f, h) were easily
obtained by deacetylation of the acetylated derivatives (21c, e, g; 22c, e, g; 23c, €, g) using
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K2CO3 in methanol. The biological results indicated that the introduction of unsubstituted or

p-chlorinated cinnamate ester functionality (21a, b; 22a, b; 23a, b) led to inactive compounds

(MIC>200 pg/mL) or without any improvement in the antimycobacterial activity of the

native triterpenes.
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