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The structural analysis of the palladium nanoparticle catalyst SAPdNp
developed by the research representatives succeeded, and it turned out that the excellent function
of SAPdNp is structurally rational. We also succeeded in developing novel nickel nanoparticle
catalysts such as SANiINp as rare element reduction type and alternative type organometallic
catalysts. Furthermore, we succeeded in developing a microwave device suitable for metal
nanoparticle catalyst. As a result of these research results, we succeeded in finding ligand-free
Suzuki-Miyaura coupling of aryl chloride using metal nanoparticle catalyst and continuous
irradiation microwave device.



B X C—19, F—19—1, Z—19, CK—19 (@)

1. HWFFEBRME 4P O 5

[ H L ORERE M 0 1 (R3K - ARKEL - KBGEM - faf/e L) e lailiEd 5 LT PdED
EREMBIIARTHY ., BARDOL DS Y EEOILBIBEHINE /o TWn 5,

PEROfEIZ R, BT =T 70 (Np) IFFREENIELS . LV EEETHL Z &
5. L VIRFZRBREEHRSRE CRUSDEIT T 2882 A LT b, U Y REMBAMZER 0
i,/ 2 4l Pd fik i DAGHEI 22 BOGAS, PdNp 2 WD & U B> R 7 U —TlIT79 5 Z & A AREIC
RAHZEDNEITHIAL->oH Y . PdNp (2 2 MAETZT TR, BAHOESLAERERNETH
FLENRLE L . BT ERSSOHREME S FOAR TIES £ TU RICEOEREEN(#HT LD L EX D
N5, —JF., PdNp (28R I D48 Np IEED G A 1 = X DR HRIA STl sy
WA D KRB ZRAZEREIR & 7o > CWA D, AR OFBOT-DICEH, FEM7 SOCHER T E
Thb, £z, Ru+Ni 72 EO&JE NPs OERBNITE D7 <, AHERICEANIZER TS
DITHREBI D 720,

— 5. WFFEREF OV LR EEMEEER T U0 A ki1l SAPdNp
(Sulfur-modified Au-supported Pd Np) (F#sK—Ei#H b v 7V 7, Buchwald- Hartwig X
i, RFE (spPB LW sp’) —KEREATEMALSIG2 LWV Ty R 7 ) — RGeS 2 Bl ¢ &
0 SSERIE A~ Pd IR ST _Ede/ I L-UL (/s 1H7 ppb L) TR0 3K LA A3
ARE (B REEE) THHZ D, FEERTHLHHEINTWS, LoxL, SAPANp OREERR
HTHDZ b, K0IEEOE WS, Bloa)ET /2 ki1l o BRI N IR EE 20k T -
7=

2. MEDOEM

AWFTETrx TRSREME > T A& R T/ X—T7 ¢ 7 v (Np) il 20 B O HETHRRET 5,
A4 JE Np il (K 5 nm) 1T RBAEDIEEZBIRE TEOZLDOTH Y | HEROY—Afil
FERRFCIIMNATH ST o RORINARETH L7280, L OREMMNEEL 720 2
HOMBENE D T2 R AT D2 2 ENTEX S, 72, T4 Np il FH AT D> L 72875
O INERHA LI~ 7 n o —78ELHET 5,

3. WDk

(1) SAPdNp DA EMEAT

(2) AT FEIEE - A4 R it o BH %%

(3) &FT /R Lz~ A 7 0 v o — 7 4EE OB %

4. Wr7ERE
(1) SAPdNp DA EMEAT

PRI SRR (TEM Z2BR) KON SPring—8 TOE—A T A L 24T L7- X SRSGHIIE & 0T
(XAFS 3£, BL14B2 i X #f: Pd-K #%. BL27SU #R X : S-K#k, 0-K#%) ZEME+2Z Lick
0 SAPANp DA & fiEBH9 5 = & A7z, BlH. SAPANp X5 nm FRIED Pd F /KL -3 L@tk
HOoBACHBMIZERLZbOTHY . 2 @G Pd F /B3 Pd @& RRCHE A U721t
XL UDORY —ITHREEA AU DD RSN b DO TH D ENGyn D, SAPANp DENT-
BERENEERIIC DT b D TH D Z &N Tz,

(2) AT FHEIEE - R4 R it o BH %%

INT T NF I RA T =y VT RS E % T BB SANIND B X O e E T AT
B XM Z T, Bl Pd R ARIEE SGIPANp DBHFSICEEN LT, SHIC, YT R 7Y —8k—
A T IR LRATE S, v =0 A (0) F 2 k7l SARuNp D BRFEIC b pkED
L7,

(3) &FT /K Lz~ A 7 0 v o — 7 3EE OB %

SAPANp & W= 7 b — A A E AR A MR U7, 72, [EARHEETRL AR )/ k-l (2 5
Llie~A 7y —T VAT A& Lz, S5, EERHEETRIE R /R il & 8 e g
~A 7 OREEE A A WEEART V=D U H e K7 U —R—8Elh v S o SRR b
WCRREh Ui, RERIEIXERY H o RiclE> CTWEARRISICREREF 252500 EZ D
N5, S, ARSRIZT AV IEREEBR ZRNT 5 &, FULRFT~D ~A 7 oI E
DER L, X VIRMARRISSRETAERMZES Z &b R L, AESRIEIL. RENENER)
WRIALEN TRV, 7 el 2 bF MR ELIERTA L0 THY . HFRRENRFELE N
25,

5. ETrpggIam L5
CdEstamC) (B35 1)

(1) Akiyama Toshiki, Wada Yuki, Jenkinson Kellie, Honma Tetsuo, Tsuruta Kazuki, Tamenori Yusuke,
Haneoka Hitoshi, Takehara Tsunayoshi, Suzuki Takeyuki, Murai Kenichi, Fujioka Hiromichi, Sato
Yoshihiro, Wheatley Andrew E. H., Arisawa Mitsuhiro, Reusable Immobilized Iron(II) Nanoparticle
Precatalysts for Ligand-Free Kumada Coupling, ACS Applied Nano Materials, 2018, 1, 6950-6958,
DOI:10.1021/acsanm.8b01742, #HA




(2) Hoshiya Naoyuki, Fujiki Katsumasa, Taniguchi Takahisa, Honma Tetsuo, Tamenori Yusuke, Xiao
Mincen, Saito Nozomi, Yokoyama Mami, Ishii Akira, Fujioka Hiromichi, Shuto Satoshi, Sato
Yoshihiro, Arisawa Mitsuhiro, Self-Assembled Multilayer-Stabilized Nickel Nanoparticle Catalyst
for Ligand-Free Cross-Coupling Reactions: in situMetal Nanoparticle and Nanospace Simultaneous
Organization, Adv. Synth. Catal., 2016, 358, 2449-2559. DOIL: 10.1002/adsc.201600024, i

(Fagk) GH781)
@ Akiyama, T.; Honma, T.; Tamenori, Y.; Fujioka, H.; Sato, Y.; Arisawa, M., Iron Nanoparticles-
catalyzed Ligand-free Kumada Coupling, XX VIII International Conference on Organometallic
Chemistry, 2018 27 H 19 H, 74 L> Y= (A ZVUT)

@ Arisawa, M., Development of Highly Efficient Metal Nano-particle Catalyst toward Drug Discovery,
AAFFRE 137 5%, 201743 H 24 H, e

(XE Gt 21

() FNET - AL, HNTHR, (BFOER T U — X 26 RIREHED T OHE « 258D
Wik /). 2018, 135

@) FINEF - HEDEIL, WRbFERIA, ~7 a B b K LIS, 2016, 256.

(PESEI PERE )
Okie Gt o)

Okt GE 51F)

ZFR : Composite containing catalytic metal nanoparticles, and use for same
FEE  AEEIL, FERE, BAMT

MEFIE « Bl E i i B A

FHEH  FFiT

FH5  JP 2016215200

HAS4EH B @ 2016 4F 12 H 22 H

ENAOR] . EN

Z WK Composite containing catalytic metal nanoparticles, and use for same
FEE  AEEIL, FERE, BAMT

MEFIE « Bl E i i B A

FHEH  FFiT

FH : US 20160152583

S4B : 2016456 A 2 H

ERNs ORI EA CKRE)

ZFR : Composite containing catalytic metal nanoparticles, and use for same
A AEEIL. FERE, BAMT

MEFIE « Bl B i B

FHEH  FFiT

%5 : CN 105408021

S H B : 2016453 A 16 H

EWNs ORI EA (RE)

ZFR : Composite containing catalytic metal nanoparticles, and use for same
FEE  AEEIL, FHRE, BAMT

MEFIE « Bl E i i B A

FHEH  FFiT

Flr 1 2985078

HBSHHH : 201642 A 17 H

EINAOR] - EAL (BRM)

Z WK Composite containing catalytic metal nanoparticles, and use for same
FEE  AEEIL, FERE, BAMT

MEFIE « Bl E i i B A

FHEH  FFiT

%5 : KR 2016013008

HBSHH : 2016452 A 13 H

ENs ORI EAL ()



(Z Dfth)
AR— LR— % http://gosei. sakura. ne. jp/gosei/

-

6. WFFEH

=i

i

KBV & 2 WF5EIE, AFZEE O B3 & BHEICB W CHERT 2 b D T, D7, HFFE O I RHFFERM R DAFREFIC
SWTiE, FOBEFFICESS bO TR, ZOMREBRRCET 2 RFSLEAET, IEEFEACRESES,



