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1. HEOARLL

AARTIK, EE-2RHEEZ2EIHEE SR _ZEAR IOBIE LT DOAEREED R
[CEDE, AMUECIRETIREZEMERILRZERILTHIEERIET EANICZIK, €8
- ERHEEEICB T2 EFRECHEBIERAEMIEEEELLTHENIATILT, FiEES
FTHEIAIVEREFH R -STODILHIE AF VLR ELTRRT S, Hif-L0FE
BFEERFET D, INITKY, AFILI—DRPAFILIFILENST, HEOFIARLE
FEFNEGAFIMERIGHIEAIVICBEERASPEER-EIRILEF—ROEHNMEE R
FREWENT D, AMBORIE, MBI -ARLAR TR NIV RHRRLFERA
WAILT, 2B-2RHEEAOMENER, REIL, BELGMEMKE, O32FFLHAD
[EE-2RHBEEORE BEESHEMIZHITLIRICIHD, ChiLY, EEERE-#
BADFIRSIATZ)—ZRIHL, TOAEEEEZIEZL DEIRMICHELFIAYT 5 REH
RERET 5. AR, W—REBMBERICHFEICETEHLOMESRETEMILESE
TEHEDTHY, AMIVICRLETHRRLGREFED FONEND FERRIEANERHEATSHILT,
RHROME SR EREEEET I2HFLVEEMELZEUVIRKCENPFTES,
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KAILT, UFISTRE3DDMERREEHT-
A. N/Cs ZEERRMFZFIMAL In-Rh ZBEBADEIHERFR-KFEES LRI DR
(2-pyridyl)tetramethylcyclopentadiene Z#H#HEEMIFEL TRHLNDZET, AFA M In-Rh
“REBHROERICHIILE, HEEBEREN, BRETE, ERILFAENID, 10D I LMo
-ZARMARO)HURELTHEET H2ET, O Y LDEFEM1EISIMEHRAELEILT
BIEFEHLMELTz, F-ZNITHL, RBADLTEE sp? RFR-KFREEDTI/ERIED
Bt LU THERET AL R L, —REBARIEIZLKDRF-KFREEEFHILEEDON/
OFFHIEIZ#IH THIILI= (5. FHAEMEYRN(1)-1),
B. N/P-ZEREFZHALILRALGEESE _READEIH CHEERE
6,6”—bis(phosphino)terpyridine Z & B I FE L TRALVDZET, Ga-lr Z#EEAD & RBIZHK
it BEMITEEMAE, GoWITHRALGEBARIEN D, KEANINETH DAL
EH)DLHILN)EFED Y —RERMFET IOV LBEARTHLIIEFHLMIILIZ, &
512, RIHRD Ga-Rh Z#ZEEAFAIELLTRWLSE, —MIILOEEERMEROD ) ILEER
SHETTAHAIEEREL, AX D LFEROMENEREETHRTHIEITHTILIZ(5.
zmﬁ%ﬁ%uxrm—zu

RE-KFREEFRCZFALERVREFRRAIA VL EYOFHBAEREDRFE, &
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LUITZDRF-REFEES UM E IR BRI RIS DR

VT =) LIRIC KB BMBARR T4 DA LML sp? RF-KFHARIVREREZRHL,
ROREERRIA ML EYMDNEMEREZRARE LIz, S5IC, ROFREFRI T4 DN
RIEHEFHEIZEHL, RIRICKDITEN sp? RF-sp’ REVIBZHES A BREMRIGE
AT HIEICHILIz, A ERIE, BETREEVOIXMEBREFZFALTAEEES
U RIEERBRLIZLDELTERIEN (5. FHEHAERRIZL(1)-3),
FRIOFIMNIRABREEDEZEFZ(T6r ARMEHMEERL, N/P-ZERMFZEF
RALE-HRALGEESE - #EAOEREEFRERN, HoUTICREES FEHIERIED
FHREEERL:,

(2) &
A. N/Cs ZEERRMFZFIALL In-Rh ZBEBADEIHERFR-KFEES LRI DR
(2-pyridyltetramethylcyclopentadiene ZF#RELAIFEL THD RMDEBARIZHLT, 2/5E
IVED InCLZEASEAHTET, AFA UM In-Rh K1 DERICHIILE, Thid, TA420
DAVREFE DOV IARVADIZ I ERBER IV INETICIEEALHDOENEEERE
IS B DNEMBIHEZAIBEICT HHLLV BARERETHY, AMRFTEDOEFERT
BEELRRETHD, SOICKBAROXIRERBERIT, BRitE, EREFREMID, 1>
SHLMN o-ZRUAROYHURELTEKIET, AOCYHLEBOEBILEA +15 5+ 34
AEELTWSIEZBELNELT, F-FNITHL, AEEKIn-Rh Z & AEMESLTH
WBIET, EVSUREYEID U ZEMMEERERE LT DA IILML sp? RF-KFREED T/
RIEDAEICETTIIEERELIZ ARGIE, In A2O)HUREHLGZVEED
CoxRh(DEFEATIEE<ETLEN, ChoDHERIE, o XBHAZOUAUREFALEZZ#
BIKEEBLT, RE-KFRBESFMHILEEDOON/OFFHIEIZHEIILI-FOHTOHITHY, &
HRREOFEMHZEMLUIBRELTEREN(S. ELHHMERRIRMT1)-1, Angew.
Chem., Int. Ed,, 2019, 58, 17251.) ,

a1 e 2

-, XN XN
N\ I Y + nitrene cat. 1 Y
.In—Rh., Y _H source < NHR
cr i z z
Cll é/d 1 % \Ir sp?C—H activation % \Ir

(without In: no reaction)

B. N/P-ZEREFZHALILRALGEESE _READEIH CHEERTE
6,6”-bis(phosphino)terpyridine R B FELTRHWNSIET, Ga-Ir ZBEBAR20D G RLIZ
RIUT-, BERTEERETE, BoUVITHRRABEARIEND, KEANINETH DAL
RIS DL (FIL)EFE Y —REGFET IOV LEBARTHLIZEFHLMIC
Lizo &1z, AEBRZE2EFETTAHET2ODH) D ALRMFFEDIEFEFHEAID D L
FEARANEERTEDILEY, VIV EDRIGIZEYAID D LERREEEANERT HIEMGE
ZREL AAILVENFASVEFHRERELTERETHEOFELAZOUAIFELTH
BT 5 LEBHL AN EL Tz (Angew. Chem, Int. Ed, 2019, 58 9998.) , &5 (2,
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5-bis(6—phosphino—2-pyridyl)pyrrolide FFEXREZFH LWLVGFEE M FELTRHIWNSIET, 7=4
VA1 3EEREBR M FICHE DM OO LEBRISO AR EEERT, SARRE ORI
AT LT= (Dalton Trans., 2019, 48, 14606.) .

(M =Al, Ga, In)

3

Ffo, KRARZOD I LBARANERBALLER, dH1E13KEBEAZAUAVRELTHE
D M-Rh Z#%$8{A4 (M = Al, Ga, In) DE R EEERITICHIIL -, ChoDAEREEIZ DL
THREILI=#ER, Ga-Rh ZH#iEEA4% #AELLTAHAWSEZ M) ILOEERIRMERODY
IMEREHDABICETTAIEEREL, X LAFEROMENEREERARTHLIC
BULfz, BEOODY LAEEZRANSEBEIRIGICEKYTIVNETERMELDHIEMND,
AHERIE Ga-Rh Z#HEBARDOIFEGANEREEZEIEL-LDELTRELGEREHED(B. £
HHERE)AR(1)-2, ACS Catal, 2010, 10, 12223.),

]+
Ph,P -
Cl 2 2 X
\ N _OH
il cat. 482 (M = Ga) N
/= + H,SiPh, |
PhP_ Cl Ar then NH,OH Ar

(M = Al, Ga, In)
4

C. RE-KFHEFMZMALILARIVREFRRAIA VL EYOHBAEBREDRFE, &
LRIZZ D xF-RFIEE VM E SR B RERA R G DBF
i@?ﬁ%@ﬁﬁ%‘%ﬁi%tb'c, “HEEATAVV-RFZ-KFHBEFHIERKIZOVTERET S

BIET, LT LEERWNSZETIHARR T4 DA LML sp? ik FR-KFRFEESRIFRE
RIGEHDEFTTHEERB Lz, ARIGIE, CNETEEAEREFNEN > RRTs21E
EYVDORFRRF-KFRFEEDODEZEEBMRIGEET LD ELTERIFES F3{EKRRT
1V DEPFEILES, RIOREERR I/ L EMDODENEREELTERILENER
HEABDH TEL (Angew. Chem., Int. Ed,, 2019, 58, 2850., Chem. Commun., 2020, 56, 10710.) ,
(T, INLDRRITAVEMFERAWV - ZHZEBAEHIZTOVTIRET T 5B T, RURE
BARRITA4UBITHLTHBHRZEZITIE, sp’ RF-sp® REHBENDHRIVREFORBAZED
BEREMRICHEITL, RRAKR=ZDL-RI—MEEMEL/FONEILERH LIz, AER
&, ZZRARLATYRILARARTELTHLNDRIVRERRR I LEYSD I RIGHEE
AMOTHLMNEL, FABTRICIIFFUHBEESVMRCEERLIZLOELTERZRND
(5. ELLMMEME) RAN(1)-3, Angew. Chem., Int. Ed,, 2020, 59, 11913.),
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+ HBpin
H sp?C-H activation Bpin
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sp?C-sp°C cleavage
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AHARE, TREEEE_MBARORET -BESHEDHIL 1T BIE I AlERAR/ \—rL,
(AR D sp’C-HIGEREDREMREEIRRICDREIR |ZBIEY RISEFFE/ A—MZ X3
TE5. TNENITOVT, IERRESFALSEORALFEEZLUTICHRS,
fut 05 B 38

AMRZELT, EE-EBREESOMENER, TEL, SELGHMIEBEDHRIR, O33R
ZERITEL SRR F ZEHEAHRL, ChoZAWAIETHRAGHABSE-ZEINE
BER_RBADOEHEBERNT, HMEERRAEERTHIIENTE -, ROFEIL, S
BERALETREOKEN G TETIERERE-ERERER _MEBEABOAIETHS.
NITBEALTIE, ARFBANIEHML TN =E0OD, SERBMFORIGEHEIRT S
LT, RERMICIEHRAGERERRLTOMEAEHLEITODVTZHEBEARIENERTES L
SITE-TER SERDOBRRERE, SHEERBEE_RBEARDSAIS)—RIHEHLE
O\ F -, AR TERL-EERBEERKICEATAMREZENT LT, =KL
DERBERDOBEZEESHEELRL, BE-HEDERMSRKILEZRLIILDL, ROEE
THMREBATHLIEEZEZ TS,
RIS BAFE

(2-pyridyltetramethylcyclopentadiene Z & ELfiiF& 9 5 In-Rh il RIZHNT, Z#%
BAREICEORF- KRB EEFHILRORBICHUILIZC L, AMRREOEEHEE
AELI-BEELGHRTHHIEEZA TS, AAERIZDONTIE, 1) RIGHEBORRAL, 2)sp?

RE-KFHFEEFHIERICADERH, O2ANSEORIFETHY, hoZELTHY
MEMELTRITE AV EMRISDORRERELEL BIC, REMREEDTIDE
BERERE _RIEBADMIEKEEZERT AZLET, AMAUEAFILT A UFMAELTH
WONFEBRRIEDHEAFICIRUYFATHEZL, —FA, IREZRED1 D TH Oz AFZVE A
FILAFAUEFMAELTRNSEILH D FEBICONTIE, (FEAEBEFTEGL ST,
INICEALTIE, BB ET EECEEEBRER - RBASATS)—DEELHE
T, SEBAMICRYBORERERBRATHSEEZ TS,
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PRARGHBEMTFEAVNSGILT, eR-SREEORE -BAESHEEHITHL
[CRILTz. B GBE LT DO RER (I3 — 2 KB CERIE, &
BORIGHAFEZMEICEDL ETEELGRRTHS, F1-, iliERsEDRAICEALTIE,
BEOHEZEBRHEARLFIELS, —KEBEARICHEOMERSEZVONHEETS
CEITRHIILT =, #5512 In-Rh Z#EBKIC K DR FR-KFFHEEEMILEED ON/OFF Hilfiz
EETELRIE, AARREOFEMZRIALE-EELHETHLILEEA TS, =12
L, A2V P EBRIEKBEODFEBRRIGEEBRTETCELT, CNLESEROKREL
BRERETHD, SEAIEL-Z#ZBEARMEHRZERTOIILT, TDIRFBLLGLIMA
NEONDEDEHFLTLND, Fz, AARIZEITE ELUTA(ETA—ELT, ROFE
EERRTIVNEEYMOFREBELTDFRARGCEB/ARELIZCET, HAROFH
TR ARMEEVVIRCEDNTE 2, ChiE, TRE TR EEMOLBELFIALI-ERE
HEEMEORIH 1 ZEBRLEZLOTHY, TiEME sp® RE-KFRESERHLERIEORMAR
NEBDNDLDELT, F-BHDOH-EHARDEIZLELILDELTSEERALTLES:
WEEZ TS,
HREDEDHH
REFEEEFIFHEIOTIMNIILAADRIGDT=8, BILSICHEEFETELELIKREN
REEHGLN-L0O0, FECHRBIE LB ALLGHLS, BRERTTHIENTE,
HERBEEECE, ChFETRAWV-EOEVREEECOTHRBOBEANE ZBLE(C
otz FTEIE R CEMZELERZRIHIGLTIELI LT, HREZEDLIIENTE
f=o MERBIFLSUICISTERBD Y R—NZELEILBL LIF5, £, BEREICE
(T 5fiE L - AL ER BB LD RN D, FHLOEEREE OEFT-AEFEZEA
T5%45E, BEOMRELIYFKEIELIENTE,
HRERDREZRE
ERERE_HEBEAREIFLOVIMTON—REBMELLTERILERHTEIEZED
TWBH, ERICAERIGANEBBELAIEREDLRN, AMERERE, EENHRBIC
MAFEL-EREE_RBAOFEGAEKEEZEIL, SRRICHARKICE T3
ELTOFEMRERLIZEDTHY, TOEMUEREERIRITERBIZKELD (R
%5 FEMHEMEIYANI)-1, Chem. Sci, DOI: 10.1039/D0SC04238B) ,
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1. Ryosuke Yamada, Nobuharu Iwasawa, Jun Takaya, Rhodium—Catalyzed C—H Activation
Enabled by an Indium Metalloligand, Angew. Chem., Int. Ed., 2019, 58, 17251-17254.
(2-pyridyl)tetramethylcydlopentadiene ZEe i F&L TRAWLNSZET, hFA 1% In-Rh Z i §8
KOEREBERTICHYIL-, BERNT, ERHE, EREFAEDHKR, In-Rh &
DRIZEDT, Rh OBEEMN TR D 1 {fisi 3 li~NERILL TSI EZBALMELT,
F7=, K In-Rh S8AZAMELELTRAWSILET, FL—U5D sp’C-H #EATI/IERIGHE
TEHIEERELI, Thid, A2AVAUFERATSHILT, ERERERMEDRE-
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KERHEETFHLREZFIEL-O TOBHELTRELGERETF D,

2. Jun Takaya, Koki Ogawa, Ryota Nakaya, Nobuharu Iwasawa, Rhodium—Catalyzed
Chemoselective Hydrosilylation of Nitriles to an Imine Oxidation Level Enabled by a
Pincer—type Group 13 Metallylene Ligand, ACS Catal.,, 2020, 70, 12223-12228.

6,6 —bis(phosphino)terpyridine FHE A% LR FELTHIATAHILET, 11fi 13 EEE (A
RIL)ERUFELTHEOADY LEARD AR EBERITIZARIILT-, F=, Ga-Rh K
ZREELTRWASIET, ZMNIILOEFEERMEROD I ILE RIS S ERITHEITL, 4
FOLFEREEMTELILEZHLON L T, BEDEBRERMEZRAS LB
FIETICKYTIVUNTEBMELHEERMBHTHY, K Ga—Rh ZHEAD R ALK
WL T DERILFZHNFERMEZRLELDLLTERRND

3. Tatsuyoshi Ito, Nobuharu Iwasawa, Jun Takaya, Photo—Promoted Skeletal Rearrangement
of Phosphine—Borane Frustrated Lewis Pairs Involving Cleavage of Unstrained C-C
0 —Bonds, Angew. Chem. Int. Ed., 2020, 59, 11913-11917.

2—(dimesitylboryl)phenylphosphine $FE{K(Zxt LT 365 nm DHEFEEITHE, RoFREAS
FILEDA )L sp’C-sp®C #5E DY E A S BRI RICAEITT HIEERE Lz &
BRI, D FRITILAREEMESELE LA RIEEMELEHFEFFD Frustrated Lewis Pair @D
HREEENOTHOMNZIL, FEFNITL>TELIEREGHEEREEZFAILHILT,
HASTRIEEYICLITEFERF-REEEUMERBEL-/ELGHELTRELESR
¥,
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. #8557 : Jun Takaya, Catalysis of Transition Metal Complexes Featuring Main Group Metal
and Metalloid Compounds as Supporting Ligands, Chem. Sci, Advanced Article, DOI:
10.1039/D0SC04238B.

2. Key Note Lecture:Jun Takaya, Exploring New Transition Metal Catalysis Utilizing
Rationally Desighed Group 13 Metalloligands, International Conference on Coordination
Chemistry, 2018, 2018 &£ 7 A, &

3. Invited Lecture: Jun Takaya, Exploring New Transition Metal Catalysis Utilizing Rationally
Designed Group 13 Metalloligands, 4th International Conference on Organometallic and
Catalysis 2018, 2018 &£ 6 A, &1t
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