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Fullerene has attracted considerable attention during recent decades due to its unique shape and
physicochemical properties. However, insolubility of fullerenes in aqueous media is one of the
major problems for medicinal applications. To overcome this issue, a number of fullerene
derivatives with hydrophilic substituents have been synthesized in many groups including our
laboratory. It was found that various water-soluble fullerene derivatives exhibit a range of biological
activities, including antioxidant, anticancer, antibacterial, and antiviral activities. However, this type
of functionalization breaks a widely-distributed pi-conjugated system of C60 due to converting sp2
carbons toward sp3 carbons. On the other hand, a fullerene derivative bearing [5,6]-azabridged
annulene structure, so called azafulleroid, preserves pi-conjugated system of the C60 core, which
leads to almost keep the characters of C60 intact. There is no report for the synthesis of water-
soluble azafulleroids, while their bioactivity of is interesting.

In the present study, we synthesized some water-soluble azafulleroids attached with carboxilic acid
and evaluated their antioxidant activities and HCV polymerase (NS5B) inhibition activities. As a
result, the water-soluble azafulleroids exhibited significant hydroxyl radical quenching activity in a
dose-dependent manner. We also demonstrated that the derivatives strongly inhibit NS5B activity.
These data suggest that azafulleroids would be promising lead compounds with a unique scaffold.

Notes

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2017000001-20170167

BREZBAZFZMERV AT NU(KOARA)ICEBHE N TWA IV TUY NEEER. ThThOEEE, FLFLEHRWRTECREL., TOEINGEFEERCL ST
RBENTVET, BIACHLE> TR, BEFRELEZETLTIRASEZ L,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

2017 FE FHERES (EAME) srmpsmsss 2SI T

il 2 B4 HEHIR
WRAREE BV [500 (4B)FM
K4 KiL sz K4 (F£5E) |Tomoyuki Ohe

HHIERE (AAFE

FRT/MBELTOTHILOAREEAROEEE TR

e (ER)

Biological applications of azafulleroids as novel nanomaterials
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Fullerene has attracted considerable attention during recent decades due to its unique shape and physicochemical properties.
However, insolubility of fullerenes in aqueous media is one of the major problems for medicinal applications. To overcome this issue, a
number of fullerene derivatives with hydrophilic substituents have been synthesized in many groups including our laboratory. It was
found that various water—soluble fullerene derivatives exhibit a range of biological activities, including antioxidant, anticancer,
antibacterial, and antiviral activities. However, this type of functionalization breaks a widely—distributed pi—conjugated system of C60
due to converting sp2 carbons toward sp3 carbons. On the other hand, a fullerene derivative bearing [5,6]—-azabridged annulene
structure, so called azafulleroid, preserves pi—conjugated system of the C60 core, which leads to almost keep the characters of C60
intact. There is no report for the synthesis of water—soluble azafulleroids, while their bioactivity of is interesting.

In the present study, we synthesized some water—soluble azafulleroids attached with carboxilic acid and evaluated their antioxidant
activities and HCV polymerase (NS5B) inhibition activities. As a result, the water—soluble azafulleroids exhibited significant hydroxyl
radical quenching activity in a dose—dependent manner. We also demonstrated that the derivatives strongly inhibit NS5B activity.
These data suggest that azafulleroids would be promising lead compounds with a unique scaffold.
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