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Abstract

KARTREIFENTRTHDTAER: TFINZVLZRAREMIBALENAT VY RE{LE
MORIRERKI: . TIRZVLZBCRALENELLENOFIE2<EL | RIHKRRREH
LENDERHIEAEHREILLBVONRRTHS . T TEI VIR ZVLARFEECEME
RIREBILEMOEERNZERFLEOBRES £ BATRARETHZ>yOO0Y 7T
ZIATFARVERBELT , DTVIIRITZIDVATOZI REZERESEZ ETOTUIILLE
DEDFRAALTAAEZEI AL 2T, FIIRZVALARFEZECHEEBRILENOERICHKD
Ul  FLEBATR _ERCEBALTIFIHORE ZRHMEEDZET , FILRNZULESR
CEYOBEHHRRRICENESKTRENTEL . —AChSDSFIBRREAEZEALT
EYPEMRACEWS LWMLEBEICERTAHEZANEL T, BYOBILRISZIT > A
BULEILEYMEBD LR TERN L . ESBIEREEAZORINIVETHS.
HFEEETILTAIERTFERERAEYEBREOERFENMfMRTHENTWEYN , Choze
SICISALT6BODTAREEBTINR/ A RBILENEERTDICENTEL . ChEDLEY
N5E0 2 EIFRANKLTRIEZ L 1-RAW264.7THIR2ICH (T AR BER D LIEIERZRLE . C
DHERBAMRTRAIH LU LFREYREZSAERANEYEGEN EMEMPEORTRE L TEA
THRICLZEZTRTENTHS . —HFTHEYMARBALLDBEOER , ABDEBELEZRTH
ESHIEO2VTR , SRESBIRINMNVETHS .

In this study, we attempted to create hybrid-type compounds by introducing non-living elements,
silicon and germanium, into natural compounds. There are no examples of natural compound-like
compounds containing germanium, and there are very few examples of syntheses of aliphatic
cyclic organic compounds containing germanium. Therefore, we first developed a basic synthetic
method for them. We succeeded in synthesizing a five-membered ring compound containing a
germanium atom by intramolecular olefin metathesis after diallylation of dichlorodiphenylgermane
with diallylmagnesium bromide, which is a reagent that can be purchased. By changing the length
of the alkyl chain containing the double bond, various aliphatic cyclic compounds containing
germanium atoms could be synthesized. On the other hand, we performed various oxidation
reactions to introduce oxygen functional groups into these molecules to convert them into chemical
structures typical of biologically active natural compounds, but we could not obtain the expected
compounds. Further investigation of methods to introduce functional groups is needed.

The synthesis of analogues of natural compounds containing a silicon atom was completed by the
last fiscal year, and six silicon-containing terpenoid-type compounds were synthesized by further
applying these methods. Two of these compounds showed osteoclastic differentiation inhibitory
activity in RAW264.7 cells treated with RANKL. These results indicate that the non-living element-
containing natural compound analogues created in this study are useful as a source of bioactive
substances. On the other hand, it is necessary to further investigate whether the introduction of
non-biological elements has specific effects and pharmacokinetics in the body.
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1. HREREEDOHRE

ARARTEFEEYTRTHEIT AR - TIUI =V LERMMEEMICBALTNA T v REULEYDRIR & H A 7.
TR0 L BORMEEMBLUEEMOBIIE L &L, BIFRRRERILEMOEHREIE X EIEEICHBRVDHY
BRTHD. ZITETTUYZVLARFEECEHRERERILEYOEFANLERFEORFEES Lo, i§
ATRARETHZ22 /700 7SIV ERBELT, Y7VILRTRIDLT70I REFASESZZET
ITPVINELIEDBRFRAL T4 VALV RICE ST, YWV LRFEECHERIEEMDERICHKI L 7-.
FLEAT 2 _EREGEEALETIFIVEHORSEZEILIESZ I ET, TIYZU LEETE L DREHKRRRILEY
EEMTDIENTE L. —AINLDDFICHREREZSAL TEMEERAEEYS L WMEEBEICEHRT S
ZEEEMELT, BAOBERBZET S LNMRGFLIIEENER/D I LIITERD >, SHLRZERESENED
IREIDLETH 5.

FFEELTICTMREFEERALEYEREOERFENURTHINTUWED, ThozS5IKEALT6E
DTAREETIVAR/ A RBEEEYMEERTEIENTERL., ThEDLENMDIED 25 EIE RANKLTUER L
7=RAW264.7#If2ICH (T 2 EERMEIMNFEIER 2R L. ZORBRISAHAETAIE LIIEMTREERALEY
SHRADNEYEENEORREE LTERATHZIEERTEDTHD. —ATHENMTRENCLZ2HEDER,
ARENEREERITHNEDINMIDODWVWTIE, SERISABIREAPVETHS.

2. MRABRREEOHE (FR)

In this study, we attempted to create hybrid-type compounds by introducing non-living elements, silicon and
germanium, into natural compounds. There are no examples of natural compound-like compounds containing
germanium, and there are very few examples of syntheses of aliphatic cyclic organic compounds containing
germanium. Therefore, we first developed a basic synthetic method for them. We succeeded in synthesizing a
five-membered ring compound containing a germanium atom by intramolecular olefin metathesis after
diallylation of dichlorodiphenylgermane with diallylmagnesium bromide, which is a reagent that can be
purchased. By changing the length of the alkyl chain containing the double bond, various aliphatic cyclic
compounds containing germanium atoms could be synthesized. On the other hand, we performed various
oxidation reactions to introduce oxygen functional groups into these molecules to convert them into chemical
structures typical of biologically active natural compounds, but we could not obtain the expected compounds.
Further investigation of methods to introduce functional groups is needed.

The synthesis of analogues of natural compounds containing a silicon atom was completed by the last fiscal
year, and six silicon-containing terpenoid-type compounds were synthesized by further applying these
methods. Two of these compounds showed osteoclastic differentiation inhibitory activity in RAW264.7 cells
treated with RANKL. These results indicate that the non-living element-containing natural compound analogues
created in this study are useful as a source of bioactive substances. On the other hand, it is necessary to further
investigate whether the introduction of non-biological elements has specific effects and pharmacokinetics in
the body.
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