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Abstract

RYERFBEOEBRBES K, BENABREOESHEBY SBULLBENAFILG /A RE
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VoI FEhERAIRL, LRBAEBELOBAZBEIE L, JORSYITF7O-FERDIICHIV
CZIVFOAFVNCRBYAEZUATFELEVEY, FTECOEREZEAL 158
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BEIRERLE, EROFIXFIART I/ XFIGEE, PZUMRIZSHZ M EESIEENF
MRERLUE, TZUHEBENICEMEZRTARMEA DD ELY, EROFXFILEE
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BALTKkBRMZEO2O27ORT Y JILE, KBMERTR. GBLE2TOTORSYY
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DELIZODBNDCEZRHLE, ENBRONVAFSUCH FHRHFMRY ., TRATIET
EBIBES NN TRECENETDCHRELE—B, TIRETEBIBEN I THRILEDEE
BEEhBEA 2k, TATIERG, TATS—EILR > T BENfMNDETEMZEREAL
kBMEmMELE, 5%, ENTFHERERZAVTHARAOLLEYORY)IAKEZTMETES L
TINS5 DILEYHNOATPRMRP2OEE BB AN ESH, Fiin
VivoTDEYBRERREZTV., HFEPIEECERNICBITIZNESHARNDFETH S,
Prof. Saito's group conducted a screening with an existing drug library using biliary tract cancer
organoids established from tumor tissue of biliary tract cancer patients. The azole antifungal drug
fenticonazole was found as a hit compound. When applying fenticonazole as an anticancer drug,
its high lipophilicity, CYP inhibition, and toxicity during systemic circulation of the drug are
problematic. In this study, we aimed to solve the above problems by creating prodrug-type
fenticonazole derivatives that selectively distribute to the biliary tract, the target of the drug. Since
there is no suitable linkage site in fenticonazole, we first synthesized 15 parent compounds with
various substituents. As a result, the aniline series with an amino group showed a strong inhibitory
effect on biliary tract cancer cell proliferation. The hydroxymethyl and aminomethyl series also
showed significant growth inhibition, although they were not as potent as the aniline series. Since
the aniline series may be structurally toxic, the hydroxymethyl and aminomethyl series were used
as parent compounds. The substructure containing a carboxy group that could serve as a
substrate for OATP and MRP2 was introduced to obtain prodrugs. In aqueous solubility tests, all
the synthesized prodrugs showed approximately 10-fold higher solubility than the parent
compounds, indicating that the introduction of the carboxy group-containing substructure leads to
improved aqueous solubility. Metabolic evaluation in human and mouse liver S9 showed that the
ester form were hydrolyzed to fully release the parent compound, while the amide form were not
hydrolyzed. The ester form exhibited efficacy and improved water solubility. In the future, we plan
to evaluate the uptake of these compounds into human hepatocytes to determine whether they are
substrates for OATP and MRP2, and to conduct in vivo pharmacokinetic studies to determine
whether they are selectively transferred to the liver and biliary tract.
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1. BIREARREEOBE

EYARPEEOEREELS . BENAEREDOESESINSHIL-EENALTILA/ARFERANT, BEES(TF—IZLER
HY—= 5 EE Lz, ZORR. 7Y I RRERETHI T FaFV —ILAEYMEAMEL TR E SN -, BEERELLT
FRINZTIVFIAFV—ILERNAFIELTERT 3154, BULESRH. CYPRE. EXFND LS RBEEROEUARBELES, RF
ETIE. EMTHAEEIEBINNICRTTSTORSY S Bz Fa+y — L EEFREFRIZL, FSeRERO@EREBIEL-, 7OK
SV T ITA—FEFEBITHIY ., 7o FaFV —LICIE B ERE AN FEELEN O FTRAOEBREFZE AL 15 BED
BILEMEESRHLIz, TORR. FI/EFZEALLZ7 U KRITEVEENA M EEINFRE Rz, EROF D AFILRDOTS
JAFIVEE, ToUAKICE B0 F B EEINRI SR E Rz, ToU KB ENICEEZ T I TEEEAHIZELY . EFOFIA
FIAKETI/AFIIEEREEYWEL. OATP S MRP2 DEE LY BE2HILRF L EEESU MO BELZEALTKAREEZEHDD
TORSYT LT, KBMHEER T, ARLEE2TOTORSY I ANRIEEWICHLTH 10 BSLVERBEEZRL, HILREFOEES
OO BEDEAICKYKBEDR EIZDENEIEZRBLE EFSEUTIRIF SO ITHITHRBIETELY . TRTILE TIXER
PEENMINTHREEME D ITHELz—A. TIFETIEEHAIMEESUINTRIEEWIERE SN G, ofz. TATILEIE, TX
TI—EIZE > THAMEENYINSETEDERBEL, KBAEEMELZ, §%. EFTHEZAVWTHARA~AD L EMDERYAH
EXHAETAETINSDIEA YA OATP A5 MRP2 DEB ELDZMNESIH ., Fi= in vivo TOEYENREEKERE1TU., FFISCEEIZE
RMIZFBITITEINESINARDFTETHD,

2. HREBEREROBE (FER)

Prof. Saito’s group conducted a screening with an existing drug library using biliary tract cancer organoids established from tumor
tissue of biliary tract cancer patients. The azole antifungal drug fenticonazole was found as a hit compound. When applying
fenticonazole as an anticancer drug, its high lipophilicity, CYP inhibition, and toxicity during systemic circulation of the drug are
problematic. In this study, we aimed to solve the above problems by creating prodrug—type fenticonazole derivatives that selectively
distribute to the biliary tract, the target of the drug. Since there is no suitable linkage site in fenticonazole, we first synthesized 15
parent compounds with various substituents. As a result, the aniline series with an amino group showed a strong inhibitory effect on
biliary tract cancer cell proliferation. The hydroxymethyl and aminomethyl series also showed significant growth inhibition, although
they were not as potent as the aniline series. Since the aniline series may be structurally toxic, the hydroxymethyl and aminomethyl
series were used as parent compounds. The substructure containing a carboxy group that could serve as a substrate for OATP and
MRP2 was introduced to obtain prodrugs. In aqueous solubility tests, all the synthesized prodrugs showed approximately 10—fold
higher solubility than the parent compounds, indicating that the introduction of the carboxy group—containing substructure leads to
improved aqueous solubility. Metabolic evaluation in human and mouse liver S9 showed that the ester form were hydrolyzed to fully
release the parent compound, while the amide form were not hydrolyzed. The ester form exhibited efficacy and improved water
solubility. In the future, we plan to evaluate the uptake of these compounds into human hepatocytes to determine whether they are
substrates for OATP and MRP2, and to conduct in vivo pharmacokinetic studies to determine whether they are selectively
transferred to the liver and biliary tract.
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