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Abstract

A variety of natural products, which possess the 6 H-dibenzo{b,d]pyran-6-one core have
attracted our interest because of their unique biological activities. Among them,
Hyalodendriol C was isolated from endophytic fungus associated with the hybrid ‘Neva
of Populus deltoides’, P. nigra L along with hyalodendriol A and B. A variety of biological
activities have been stated for hyalodendriol A-C, but only hyalodendriol C has shown
significant antibacterial, larvicidal, and anti-fungal properties as mentioned previously in
the literature. The interesting structural feature of this compound is the aromatic ring
bearing chlorine atom on it. Natural products comprising a halogen on an olefinic,
aromatic, heteroaromatic moieties as a substituent have gained considerable interest
because of their multiple biological activities. Conversely, hyalodendriol A and B which
do not possess chloro substituent, exhibited weaker activities than hyalodendriol C.
Therefore, it was suspected that the presence of a chlorine atom was essential for the
cytotoxicity of hyalodendriol C. In addition, urolithin is a metabolite of a class of
compounds known as polyphenols which are found in various fruits, including
pomegranates, nuts, and strawberries. In recent years, research on urolithins has mainly
focused on the first metabolite consisting of Uro-A and Uro-B, but we are interested in
the second metabolite of urolithins that can reach systemic tissues. Uro-A glucuronide
(Uro-A glur) and Uro-B glucuronide (Uro-B glur) have already been chemically
synthesized by Villapharma Research S. L. (Parque Tecnoldgico de Fuente Alamo,

Murcia, Spain). On the other hand, the chemical synthesis of Urolithin C 3-glucuronide



(Uro-C 3-glur) has not been achieved, and the bioavailability of Uro-A glur and Uro-B
glur is shown to be higher than that of Uro-C 3-glur. Therefore, we decided to synthesize
Urolithin C 3-glucuronide, which needs to pursue beneficial health benefits.

Urolithin is a biologically active compound that has anti-inﬂammétory, antioxidant, and
anticancer properties. Urolithins, which are hydroxylated dibenzo[b,d]pyran-6-one
derivatives, contain urolithin A (uroc-A), urolithin B (uro-B), urolithin C (uro-C) and
urofithin D (uro-D) derivatives which are produced in vivo by the gastrointestinal
microbiota of humans and different animals upon intaking ellagitannins (ETs), which are
high molecular weight polyphenols and ellagic acids (EAs). There are many different
phenolic antioxidants such as ETs and EAs in walnuts and pomegranates, which have
been linked to potential preventive effects against chronic diseases like diabetes, cancer,
cardiovascular diseases, and neurodegenerative diseases.

A palladium-mediated intramolecular aryl-aryl coupling reaction was applied to the total
synthesis of the bioactive natural products, Hyalodendriol C, and Urolifhin C 3.
Glucuronide. Keeping in view, the indispensable biological values of these compounds,
we took the advantage of our established strategy to chemically synthesize hyalodendriol
C and Urolithin C 3-Glucuronide. The total synthesis of hyalodendriol C got
accomplished in 10 steps beginning with the prebaration of phenol derivative from the
commercially available 5-methylbenzene-1,3-diol and synthesis of the corresponding
benzoic acid derivative. On the other hand, the total synthesis of Urolithin C 3-
Glucuronide has been accomplished in 11 steps starting from commercially available 3,4-
dimethoxybenzaldehyde. Our group has reported several natural product syntheses using
the Pd-mediated intramolecular biaryl coupling reaction with pheny! benzoate derivatives
for forming the 6H-dibenzo[b,d]pyran-6-one ring system. Utilizing this transformation,
we achieved the efficient total syntheses of hyalodendriol C and urolithin C 3-glucuronide.
Molecular docking of the synthesized compounds was also performed against CYPIBI
and BCL2 protein.
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