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FRA LD NS RMEIE S T AL — L MEN, BB IR L D8R e BT 5. ik, BloeEoE
FRELHPTDL ORI TRAZ—ETRASNSODHD. LOLENS, ERETERTESZ 72— 2IFRY 1
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F1ETIE, @B T AX—ORFRMEICOVWTEARENSMHL, < —HDs 7 2F —TRLNDBFF IOV T
ML7z. 772 —BRIKICOW T2 2l 2R L, TNTROBMIZOWT LA L-. S5I2, 772 Z—0IsAf
WZOWTHBIERL, ZORMAMELR L. 20 ET, AKPFEEONEICONTOMKEZ R L=

H2ETIE, pyTPMG4 T R U ~—%A1 & U A L&RE % FeiSni, ORI TR S ¥ 7RISR ITLTHZ LT T
AR —H B L PVPIR#E L. 2027 T AZ —ZXMAEE NI Fe@Sni & HME L HHLL LTV 5. ESR DFERMNS, ZD
7 7 AX—T Fe-Sn DFEENRH VY, RFMEDEVEREEIZ Fe NMFET 2 Z EMARB Iz, 512, SQUID IZ L AT —
A2 FJIZE TIL FeSni2 28 Fer (Fe HF 7)) MO Fe ZR T2/ T AX—L D L EWVBRE—A Y 22 2R LT,
FeSni DRI A T LR EHEIL TV, HFTHECROBELNETE 2 REN R I, DFTHELL S, #
BRAE & SRR ATV, R THE OGN TR L IEFIC L — BT 2R 257,

H3ETIE, MR RESEAREG Y 7 AX —RBERHIZTH10IZ, TPM G4 7 v N ~—O&RBEOREERMEE
FIFH L, Aus(PET)is &2 AR TTREDREE L7=. 5%, TPM G4 Zf# > 7= Auss(PET)1s 7 7 A X —D#F 1= B kEZBIFE L,
Aus(PET)is DA A R LTz, RERIEIINERO L LT8R, GAUCRER R (RS, KM & AHE I8 L 7=
OGS, FUSICEB D) 2B LW SRS TH 5. TPM G4 (2 AuCls SEANE L7881k 28T « F A4 — VLD
BNZIC R0, FEFICER R CORRMICARNTIRE L 70 5. BAgE Lo ikikiE, BMMoEREZES L 7 A —%E—F
R CTHARNATRET, FRMIZIIRMD 7 T 22 —BA~ORARHREENS.

4 FTIE, TPM G4 & o 72BN TR Au 7 T A ¥ —OARETR %2 TPM G4 12BN S 1 5 2 HPH CHRFENICREE L
7o, WARRACHET LR R, Au BTEERZ B S 72 TPM G4 DA S v DMk o THET %27 9 22 —DHE N Eb %
TEMHBILTZ., TPM G4 2D 2 & TAws 7 7 A =LA B AR L, BFITERLRVERD 7 T A7 —BNAE/fT5 2 &
Nbhhot-. ZOERMERIIMOF A — BN FCHIREEICR b, SHICRRA T 4 VBT, F4—ARNr 7 &%
W72 D ERERM SRS, AR O T T AZ —PRAERR LT,

FSETIHE, 3ETHLMNI/R -7 TPM G4 288 L L TEKRT 5 Aus(PET)1is 7 7 A X —DOARIEEFIH LT,
Aws(PET) i I BB BEL S L 72 MAuu(PET)is 7 7 A ¥ —DHERERA T, BEMOWENRH D7 7 A X — Tk MAw(PET) s
DERBHER SN, INETHRERNLVWERBEE CORBILZMIR L, MAuwPET)s NE K CE 2 mREMERm W2 & 2 fif
L2, MAu(PET)is D RICEBWTO/EAIL, 7 TOEEED LT I A MAw(PET)s AR T 570 E 9 M b Bl L
TWALAREMEREZDND. & 5IC TPM G4 ~ERET 2 AR O Y E (Au BTBKICH T 2 BELS B OEIS) 2MEE LT~
M, ERELBESRE S AuiEMADBEISIC L > Ty T AZ —DAERMER N RS Z LV LTz, Z OERA 2R
BITBRITER DB ENRIND 7 T AL —DEBIHAATHY, 5B OHIms 7 AF —EHE~FIAEND 2 L nlifsET
x5,

FE6ETIE, BisZ TAZ—IZFehm R—F L=V T AZ —FeBis DA E T2, FBRIE Fe SERNAER L7220, Z o4k
FRITIE B> 7 7 A X —DERMBED > TnD Z &R, EBRLDFT HHROERICL HHETHL N E o7z, T O Fe $EKHE
F A IR RER D X 5 1TINEE LB L P IEF IS R FIECTERNATRETH H. & 51T Fe $5IR721F T2 < Ru Sk & £k
THZENARETH Y, MOEBEEE TR LEGICERNARETH - 72,

AHFFETIE TPM G4 2880 L TR L, NEMAAMRBER SN TV RN TAZ—D&E], [#illhs 728 —E#H%
T LD DOEMIEOR & BRI ESRE) &2 Lz, NERARPSER SN TWRWS T AZ—D4aK] T, KA LNT
XTSI TAZ—% WO THEMAEK L, ZNE CKMERTIIRTRETH > THREEIT o7z, il 7 A%
—BRHRETDHEOOEKIEOR & BRI T, HieAlikERE L, Bmos 7 28 —& 5k 1382 548
WREERDAMIEERT Lz, ZOAKIETHE, REGBES WA —0OFETIT) 2T, FEHLMR-
TWRWRIY 7 2Z —OBRBIEFICEATH S, FRMZIGHT T, T TRREINDHZ 7 A X —BHHE
M~ LR SN D Z E NSNS,
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Substances smaller than nanoparticles are called "clusters" and exhibit unique physical
properties due to their discrete electronic states. Some clusters with electronic states similar to
other elements are even being discovered. However, there is a limit to the number of clusters
that can be synthesized using conventional methods, and the development of new methods for
synthesizing different metal clusters is particularly desired. This study used TPM G4 as a
template to "synthesize clusters for liquid phase synthesis has not been achieved" and "explore
synthetic methods and conduct specific searches to search for new clusters."

First, FeSni2 clusters were synthesized using pyTPM G4 dendrimers and PVP-protected. ESR
and theoretical calculations suggested that the obtained clusters were in the form of Fe
encapsulated in Sni2. Furthermore, FeSni2 has a higher magnetic moment than Fe: (Fe atom)
and other Fen, clusters. The infrared emission of FeSni2 is similar to that of rare earth elements,
suggesting that it may be able to replace the function of rare earth elements.

Second, we developed a new synthesis method for Aus2s(PET)1s using the precision integration
of metal salts in TPM G4 dendrimers. This method differs from conventional methods in that it
does not require special conditions for synthesis (low-temperature reaction, reaction separated
into aqueous and organic layers, which takes several days) and can be done quickly. Therefore,
synthesis selectivity is higher than the conventional method. Furthermore, known metal
composition clusters can be synthesized using the same method.

Third, we comprehensively verified the formation tendency of ligand-protected Au clusters
using TPM G4 to the extent that they could be assembled with TPM G4. As a result of
comprehensive investigation, it was found that the tendency of clusters to be generated changes
depending on the generation of imine of TPM G4 coordinated with Au precursor. When the
amount of assemble was small, clusters other than Augs clusters, which were not normally
generated, were also generated.

Fourth, using a new Auss(PET)1s synthesis method using TPM G4, using synthesized
MAu24(PET)1s clusters in which different metals were blended with Auss(PET)1s. Furthermore,
as a result of verifying the equivalent weight of different metals assembled in TPM G4 (ratio of
different metals to Au precursors), it was found that the tendency of cluster formation differs
depending on the ratio of accumulated different metals and Au precursors. This systematic
evaluation method is useful for searching for clusters for which synthesis or separation methods
are unknown.

Finally, seeking to synthesize cluster FeBis, a Bis cluster doped with Fe. In reality, Fe
complexes were formed, but experiments and DFT calculations revealed that this formation was
related to the formation of Bis2* clusters.

These efforts have expanded the range of synthesis of different metal blended clusters. This
will increase the variety of clusters that will be synthesized in the future and is expected to lead
to the development of cluster chemistry.
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