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Abstract

Abstract

Pyrazoline and coumarin are important heterocyclic moieties that
got a lot of interest from scientists in the last few decades because of
their various pharmacological effects such as the antimicrobial, antiviral,
anti-inflammatory, and anticancer activity, accordingly this study
includes design and synthesis of conjugated compounds composed from
coumarin derivatives with pyrazoline derivatives (first series) in an
attempt to potentiate the cytotoxic activity (synergism effect). O-
glycosylation of these conjugates (second series), and conjugation of 1,3-
dioxolane ring with these conjugates (third series) were made in an

attempt to exaggerate such cytotoxic activity.

The first series compounds were obtained according to
Knoevenagel reaction by condensing of salicylaldehyde with ethyl
acetoacetate to produce 3-acetylcoumarin which reacts with hydrazine
hydrate or with one of its four defined derivatives to produce the final

products A1-AS.

The second series compounds were also started with Knoevenagel
reaction but through condensation of 2,4-dihydroxybenzaldehyde with
ethyl acetoacetate to produce 3-acetyl-7-hydroxycoumarin which react
with hydrazine hydrate or with one of its four defined derivatives to
produce the final products (BI1-BS). The O-glycosylation of these
compounds were obtained through fusion reaction with glucose
pentaacetate in the presence of ferric chloride as Lewis acid to yield the

O-glycosylated final products B1-G to B5-G.

The third series compounds were also started with Knoevenagel

reaction, but through condensation of 2,4,5-trihydroxybenzaldehyde with

ethyl acetoacetate to produce 3-acetyl-6,7-dihydroxycoumarin; the
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catechol moiety were methylated by dichloromethane to produce the
conjugated 1,3-dioxolane ring using anhydrous potassium fluoride as a
catalyst, then the product 3-acetyl-6,7-dioxolanocoumarin was reacted
with hydrazine hydrate or with one of its four defined derivatives to

produce the third series final products C1-C5.

The multi steps reaction procedures were monitored and its purity
was checked by using TLC and FT-IR spectroscopy. The chemical
structure of the final products were confirmed through measuring their
melting points, FT-IR spectroscopy, elemental microanalysis (CHN), 'H-
NMR, and C-NMR.

The in vitro cytotoxicity study was conducted through MTT assay
by using two cell lines which are MCF-7 (breast cancer) and SKG cell

line (esophagealcancer).

The cytotoxicity inhibition percentage results for series (A1-AS),
(B1-BS5), (B1-G to B5-G) and (C1-C5) in both MCF-7 and SKG cell lines
showed that, the majority of prepared compounds possessed a gradual
and significant higher growth inhibition percentages than 5-FU specially
at higher concentrations (250 and 500 pg/ml).

In MCF-7 cell line, the ICso(s) of the glycosylated compounds (B1-
G, B2-G, B3-G, and B4-G) were significantly lower than non-
glycosylated compounds which indicates the role of O-glycosylation in
targeting cancer cells due to the higher expression of glucose transporter
proteins. The ICsy(s) of compounds C1, C4, and C5 (with 1,3-dioxolane
conjugation) were significantly lower than Al, A4, and A5 compounds
(without 1,3-dioxolane conjugation) which may indicate the importance
of this ring in cytotoxicity. In SKG cell line, the O-glycosylated
compounds B1-G, B3-G, and B4-G showed significant lower 1Csy(s) than
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the same compounds without glycosylation which also reflect the role of
glycosylation on potentiated cytotoxic activity. The ICsy (s) of
compounds Cl1, C3, and C5 were also significantly lower than

compounds Al, A3, and A5 due to the presence of 1,3-dioxolane ring.

The lowest ICsy value was 2.47 pg/ml for the O-glycosylated
compound B3-G and such higher cytotoxicity may be attributed to
glycosylation and to a proper interaction with the active site, however a
mechanism study of such conjugate may be required to confirm the

results.
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