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% : Ru S8R X 2 REKFILSOE 5 2010 2, $iAREHR - REHER - Pd il K 2 IRBEIRED »
TV IR ELTELFHMiES TV D, 2D OfRBESOS OB X, EREHE L L TEWLL-ULIH
L2 TR, ZORRIZER S-S EEEENE 2 Z D@ BTG T D FE LA~ L BB | HRITE
WTREREEIZRIZLTWD, LU, MERISOBRRICEEL TX, BE T588taos
REHABIC A DT, BEE DO ARBERTERR & BN 10 UGG AE 2 7 AL B o D SRR D AIFZE 75
MTHY, ZOFEFETIE, BN OBENMNSHIET LT, 5%, WAEDSEBROEMNEEZ SRR 5 2 &1
KG TR0, BESIICBN T, BENR Y —F =2 v TE2FE L, (L2 HRO B D HFEITIS 2 fi
572X, FE OB - GO 5 FICEN 2 A OBIIIMNATH VD | RO L TR 5
Bz 2D T PEDIR RO TN D, ZORRE RO S & RPrPiraik Tk, SOSTEMER & K
JZEEHEC B 2 N A B O - OGS E R AR Y | B RISEOFEZBGIEICE Y T areici
NEZHET D, A HEMICS . ROSTEME ST 4 Bk U 7z ARk 708 4 it BR R 234 L 97>
HEIND DI | ROBFITHRMIC L RERFEDOWANLL 2V DOd D, JAHIPHR 3 CEN- ¥
BERD, R E2 Y — N 280508 DMl 2 DRI % e RBRIZIE D L7z LA A1T 5 2 Lk v . BN
M 2 B 72 R - BTERE A T D GRS UL O BN IR A R D T L OSBRI
TREW,

3) MBEHBREHRKRTRICHAFINIBRES

AFAANTEIRAIZE TR O DR OERIL. ARG TFRENELT L2 T bAADT & R
DIV T CHEMER T2 8 D WEBEMED B 5 RIMALT, BIZELT. EWAERILT 72 & Dok
IZE R RNREE BT DT Z ERIFEIND, DI, AR S LT 2 Bk 7t CiRE S
D RERECHIE S - GBS, BIERERE., A0 HDVIEERERS RIS & L TEBIRIBICSE
BHRE B2 L, ERITINEE & S 7oA RSBHF IR 28 L2k n 28] 0 B < B L 72 0 |
B IRy B DR L TEMACIZ ORI D Z L B FEE LTV D, & 5ic, HFEMFFEZE U CHAELES S
DRSEHIEROSS ) e Y = T D& L, R~y 77 2D E BIE T 2 LI2 L0, T E
DY B OETEE OB CE AT HE A, WA E O EERN R E N[ L5 THhA 9,

FRISHOAIME R U —& UCHRY filde @B CH AR WE AR & L, Bl 3B e 50k
N TORFIRTE — KFAES OBEEA D TEW, RACKFEEO BIES 728, —Wbik$F, EBF0 7, BHE
F RKEWEEBSEDFRE LT, BRMIG, EREE - AEM~OEY AR, T RVF— %%
HEEL LTWD, T ODOUSOBFE I, FAMMRERITIN 2 T, AR RV —{HE B E A PE OB
O, B~ LNEDBIFRFSND T2, HF-0¥A 30, 31 FEEITIT, REDOHIIESIRILD T % Dl /)
AT, FRMREGRT o2 L LTOT7 4=V U T 4 2¥LEETH S,

TERARTRE L B X LN TV FEBOEBRL, (R THES SN o TeHBIGE BRI T 5 2 LI,
L My 280 Fr A THY , ZNEHEPHE LORERTL—I AV—ThbH, ZD
KOO DOBFEIZ LY . DO D B3R =4, EIE, RBIE BB LA, ®a B R EOG K
N— "IN —ET LR EORERFRPHFIND, 1E-T, HLV EEFERIGE] ORIMIL, AES
FALFE N K Z T D B R B ORFZEE 1Tk L CRWEREZ B> 72T b S oftis 2 lRelc L, 2
NOEDOFHEORBIZKRELSFLETHIENTES,
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HREBHDOEFRERVELHE

(1) $EEBREHRNICAEESEFTHLMILES EL, EDBEERTE N

ARBFATREIAF R Tl AR O @R L, T8 70 SO R B0 - BRI SR BL, BSOS D% WL & IR % 1247
W ASRREEE e SNTWD IR, HDWVIERNEMEEBEZ O REOERE HIE LT, D70k
ARG & U CL ROREYER & FUSICEEC B D 2 BN G A B RIS S H L, 4 F T R&EE &
L TRE SN S Th o e ROSIEVE R OIS - B IREZ BEICHIE L. SEE»>HH 2w
EEMSOSDOERZ B L U, #FZE & e Uk S 72 iR 2 S0P 28 TE B 51 el 2,
MRIEE A M SHEARAYELTHRRICORERE

ARHEE, B HEEEE o e B A A DB % i L, AHEIRAFZE O i E 2 o 7o, o 3
DOPDIHE BT DD, #hx eSS Z2HE LT, D TH LWKIEOBF I LT REUC PR
L, ZBMERFFZAVIETHUREF—REZHEAEER. BREVELEVORKEZFERERRIG. BRD
ETICEPEEBEMNETVEZT7ER., #2720 7BRUFER7ILFIVERIE, —tOF7L
—VERBEFERETDIORAYTYUTRIEE W oT2, WL OO EEEE RS OBIF IR LT,
F7o, FEMAELEIEORE L LT, ZBIEREDKELIZL ZBIRMIEER (FIE - @K . 7UE
—T7EREETDHZT) AR (B - KEF) 7oL, AR CIRER TE RWVEENSE LT,
HRIEE A02 BT HBEFIHEEHEARICEORIH

APETIE, ZNETEL L TTThNTE 2, EBSEEEROSRT LIZEERES LTV SENL-I2M
2 CEBICEBERG L CORWENL 7-ONAK « BT RE2BEICHET A2 Z LIk, HLVWEE
SRR O ZITV, ZNEEA L TS 8 @B E A S DRI % Hig L T & etk
L7z, TOMEER, ZBIERFEOE ROV YIILERGIZEVWTHRAEZESD T0F 27kt L T HEE_RKER
BARKE. &I O FAERM C-HERE-RIVRERERL 1, &-FMRIEHAITZEHLLF T ILEEEHE
KRGS, BMNEEZRTI=—V LGERHEARIGE. AIREAIRILF—ZFALELZAILRFIILER
ISETREE T HRBEHIBRISIE 2 EOMEITRII L, SESEREHERISEZERTDH LN TE,
HRIEE A0S BE BEFIHERS FRICHDEIH

ARITIX, XTI ER EOEERGTOX Y T 4 —ZUGHE LTRIA L, Kool s T
TEERFLL OIS, RRZERTHRIE, HHWVITRARITIZA SNV K ) RS E SN & & 5 A K
BEDBRFEZ DX L, # R ERPURT EDERGFR0FEDET N a2 I OGY & LTI #,
B2 fi &3 2 MR SOS OB, BUSHERLIEIRME DRI B3 2870 2 520 L 7=, RFic, 22N\ B
RIGHIZEB L., RIEBADAIHEAFOEAICKDIFFETILA D OKEIE, BUEBEDRMIZEL S
BNEGAELDT /) —IUA~DER., FVNIET S/ BAEEZRLFICAV-EREROHEEL
RATIATIMADEREE . # L WEKREEDRIE 4 26k LT,

HRIEE A4 BT BEFIHE XS FRIGHOEIH

ABEOBEZ, [T RV ~w— @RI T AL — FTLEZTREDERZFONILRE 2 I
HE LI S LD 2 =— 7 I UG A REEE L AR TS CIEfS o ivZe vy, ROSPE, BIRME, & 5 38T
FOGOFR R Z BIET) 2 & Th O | AR TAMEECIIE S, SOSME, BRI, & 2 WIS G D3 L
IZH A, BBV TR —RBIGHICE D _BLRHFE L =R X RORAILEAKIGIZ X D E55 R
U~—56m, BAOFRISHICE D RHFLVA ABMBIS L, 87 FRIGECESHEBIEEEILR
SIZZ L0 ARE D 7V TR 70 8 O m R ROS % 2k L=,

(2) AHARSEEIZLYVEFEON=HE

HRIEE A ¥ SHEFRYELHRICDORERE

OZBLiRFDKFRILIZK HFEBER Tl GHEPIE) L Pk GHEBIE) okRFRFZEIC XY @k
R FEDIKFBACARE & U Cole 5-ME 7 VR S IR A I BB T T oo i S i Ol L~ D[RR H 23
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Tl R LTz, IR TR L A S ) A B AEES TV DB, AR
CRALRFOHDFIEL LTCEERBETHD (OM2018),

OBKERFBBRIHRIE K% GHIHPIE) &I GHIPEE) DMLY | BUKESEFEIAMN
JC EIEYE 2 R TR T U AR T R & G

Ly Y7 BASY ) —AmnbDT = ) — AR, ¥7 mw«{jﬁ R{j”w
P N -

X UF XL ADEDT =Y AR E DR & TRk TR
EBIYA SIS & LT, BUET 7 4 25 S AR B o o qugf
TERERoTW AT EHWL 7 a ATy T R*\Nr}* mﬁ‘%i}R
OBRBERAREEL LTERSRATWS, &6, ki Z 7

2AICERIN GIHHEEE) bEOEFEFRICLY, v randxt v eT7 v =T 607 = AR
M, BERERE CTOKBEORZIZET 2MEERA LN L, XvBro= ik, Brafkdh
e FEERETOMETH D (ACIE 2019),

OZFNERIZLDTUEZTER Wbk GHEEER) (X, HEFETEREL T V=T ~E LT il
e LT —RN T2 AT 2BBEMERICER L, kx RERB SRR E W ZiRmR&ETo
LAY 7 > =7 RS & R LT, & 0 b il & LT ¢¢ 8 ’

v AT % PCP I 4 —BUL T 24T % Mo fifk, EEAlL L “f>ﬁ'
TIH~ Y v A, Fu b LORERVE & 25, HiRE X oca

JECHUMERD 7 B = 7 AR EOS D3 ESe LT U, S i O fislide
[E1#A% 4350 [m] 2 iRk L7z, HE T TOMBLN T ' =7 k&
LTHIOTARET B b Jie LTHWS Z SIS LD B b
T, EREEREFE= b S —BIC LT 2 AEEEREE & = |k
07— E A DS E R LT (Nature 2019)
OFHRF—FRKELARIE "HE GHEELIE) X, Hartwig (UC Berkeley) & OEBEHFIAFFLIC &
V. Nifitffic X o8 OESRINE 7 L ALS 2% LTz, EIeHINEEIC X2 C-C fa e
FHEBRETH D Z & SEED & O T AR EL T r:‘f‘]f\yH AR ("'A‘WR

- -
g roomtemp. ‘

“ NH; &
up to 4350 equiv/Mo
up to 120 min*!

Ticw » RU4#ohic kv RiBROEBIRIEZ 2 & i;@o cat (NHONICHy) =7 X

=D or
52 EEHLMNT LTz (Nat. Chem. 2020), 7=, & (Gt or R
WHEEE) Lin GHEEEE) 1L, C-NO:AEA 2 PAO)IZFE

b2 2 /AHL, =7 Lb—ra2RETHETH IRy T U IRONEGTFHNCHT
U—ALRIGIZ S R L7z (OL 2019),
OAZADO-Cu =R K A ERIE RS A (AFEILE) 1, KE GHEZIE) ., B GHEFEE)

EDORFERFZET, T RBFZEEZHNDT I OT I R o~ Hiw\
L ,
DREITIBNT, REET VAN EELC D AFNVERE B comvony JOL‘ »
N R 2 P 2!
ETONNERELDAT U RICERE L TRLENDS S SHT TR
I

L Rl ORI A Bl L, el | " “*VT>«
il S AVTESTARBUG S S . ik 2 B T IR DO S BL O EMWWBQ%DWWW
TH5 (ACIE 2019), &
OXBREXAERICIHET IABHICLIRF—FRMEMM T (QHEIR) 13, A1 (AZHE)
& DOIFFFET, NIV LAHEFTF X =T AL T, 7 Sk LT 365 nm O A KT H L. 24

N, 1-Me-AZADO
o

FOELRT IV NOT VEET 1T OBBEE RN 2 7 I o™ H
WM 52 L & R, FEEREIURRIC > TT L2 e oot @,
H N\o 30 0C NH;

b3 29 A b ERFBEZAET YA S Cre, R Z 72 22 RS
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5 EEZDHEEVERETH D (0L 2019),

OB ERET DRE—RBHEAMHERS B (AKIE) o A3 e, o 3
LB GHEBER) oA L@ T 2 ka7 g vl W ST e
(WEROER/S 1 X i ANV R P S e T Pt
x~%¢5®mﬁ@m;57v—w7iyf5%@hﬁ_§gﬁﬂirﬂ 73 o'V
B ER LTz, AT DR INENED e -3°t§;," " CF St l, =

Ji 7 VAR = /ST L, KBTI S tran .o + Jacsaozo,

T RS Ko T, D TV PUEE R S 7z (JACS

2019),

OA IR UEEDRR R EEEE R L )G

g (AZBER) 13, BEE GHEELE) & oL T, Y U A 6 EEEEORMBERIZ LY DR
VEEIND TV HANER L, DFIRBELORISTT Va— V252 52 RO, £7-. LR X
VIEICHEET DMBE LD D HEAITIE. WVRF T T O HANSFNTKREEG ERE, HICETR
BT VHNVIEEEDRES Lic, ZEHED 5 2 DR RIS I L > TER I NS TH D (JACS
2020),

HIRIEE A02 BT BEFIHEEHEARICEORIH
OZREREARIGEOBEICLISHEMELTHRRIE HiE GHEIIR) X, 66~ AKRRAT 1 /-
2,276,672 — ) CUAFIH L THED 13 FEeR & 91k, 10 e R a 2R oMEE a2 2 &
(R U, 5 e RS IAR SESs DL DR N IeigE Fik & UCHESL LTz, 72, ZOFIEICK
V&R LTz Al-Pd 85K "R bikFE Db R U bR ETEEZ R L, AR5 & O TOF 19300 h!
BIERTDH I ENTE (JACS2017), WM (AZEIEE) 13, i

A RRY N~ = DERLT & T D EREERRUS B A T T TZBQMBPW—%j%

AN AN

BREEMRE L. SNARMA L CREEtE R T Lok A, I T L) )

| =z

RH LR MEEMO L R o ) LS OBIR 21T - 7. N o
Eho, A (ABHER) X, AX 0 URRT 4 VBT A o oo ’
S BEEIRRUGH A HEEE L. AKFLSUSIT D C B\ 1SS0t G
RO L AR L Rulr S5 0w Wil /e A s g 2p ] V™ s HJ\OS‘MGZP"
EE LTS D B BN LT, womme oF sg000
OXSLBARGEDEEICLS C-H BAOTFERLEL As2017, AC2OTS.

R GREBER) 13, CH RS ATEMALEE & LTRb SO fiV, Clsp?)-H A 0= o F AR
REMS ORISR Lz, $Ic—RETLE ) R AT 74 MR TLO%EF L, Ir fc X
HATEME Clspd)-H #EA D ARF R 7RG, Rh itz X 2 2R BB A F L > Clspd)-H %
A FBIO=F o FARIRTAR T FT DO FEBL L2 (JACS 2019, 2020), #ak GRHEBEES) 13,
1 FA M Cp*Co(LIDAE DR 7 AL Ve 2 FI T U 72 A RSSO A R B S, AR (GHEIBER)
L OIRIRIFEIC & 0 | EICHER T & | B SRS TR A4 % 7 L BUSSS O R A3 L 7z (N
Cat 2018), =% (WHHR) 13, DT VAT 1 U W BREERMRT LA o ORI LS I % 7
ZEEAMLT, cat
OBIMEBERT 2BEHRTHO <%13i(]§§mC§K%@C] R |
WE EE GHEZD 13, a0 /. e Ik Qiif =
- \ _ N Lo N Lo

BRIC K 0 B O Lewis Be—HLIE 56 Riryﬁy;k$¥£9wkiugw o )7

'Sl/
frustrated Lewis pair ~ & Z5#a [ HE 7R |

H
N
; 80 °C L* —( T
S \© 2)PhBOH),  dr>98:2

E,%j _I%J_ WR AT 4V T F’fﬁ” ﬁé %ﬁ g Bortezom ib (Anti-cance agent) JACS2019, 2020.
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DHNRUBMNL T Z AR L., fixe OBNZEEN A L1, £72. ZHEFIH LT, 208 RBEHALO WA
TEHZFMA L7z Cu & AL ITO R 7 v A2 X ALFBN 2832 2 L IZpBh Lz (JACS2020) . HE (4
FEHEE) 1. P DU PNNP BN -2 F50 Co(DEERA, #H L& A 7 O4F-Bhr W EERIC X 0 k%
DTOIEMENMTZDZ &2 R LT,

Ottt L DIEEHRARICEOBEICLIEHEMELHRRIE i GHEBPIA) 1%, R Martin(ICIQ,
Spain) & OEFSILFEMFIEIC LV | EERLR STk & Pd I 2 17 E o O D S5 RUE S OREFIZ L 0 |
WA AT V= RT N =) N U 7 T — N7 EOWR RO FYE 3 F RTRE 72 VAR % U AL UG A
bFEmEOSBECAZ AT E LETT 2 L2 AL (J4CS2017) . £/, AR (KRFEIIR)
/N (AZEPEE) S, SRR T A 7= Clspd)-H #E & DIEMALEIGST V7 DIER G %
FH LTz,

BRIEE A0S B RBERIHAERS FRICHEDEIH

0% 155 HRISH E R B LI EHRILOR

= = . L ke B X X r—J\ amine (electron donor) xCOOH r,J\
Ak GHEBER) 13, MR~ L 2 < sme o) () s Oy
HAHIA T NCERBL, S AT a U DOKRRE  x=8ra, ot JACS2017, OL 2019.
KF~b (R T7 4 U CBREER) ZFRE LT K OH “~

o R T A HUSEERAL, KR L | — i
ANLEERDY L B o PABO 2R BB A K ¢ pall m
U7o BAREOICIE, RGN Clsp)—H & O (L2 1 U\xw
PES T v DIKBALSOG 22 EBL L . BOSTEEFED , y Porphycene Mn complex
B L IEic, a2 L E oS ARy MO apomyglobin ‘%memW’
Ot b R LTz, ~ART > hOT XV BOEREFESTHZ LK, =F »
MR R  DKIAE 13%ee 16 80%ee % THH E&H7- (JACS2017) ) w,
OEHIZHES CHLVNERMEOME 24 GHEBIE) 11, 4 GHEBEE) & o |
B X O'N. Lehnart (U. Michigan, USA) & O EEELFEMIEIC LD, AF LD . J.I S
VI a7 uNACIEICB N T, AT 4 B UESEAR I AT BB DONLR e e camene complex
iy FT, BRI A A RO A BEITINET 5 2 L A B " Poreyoene ramework

AERA L. 3 LUWAEIRAREEBE R ~ D JRBIIZHE Vo= (JACS 2017)

ORIV BEDOFEMHILZHE S ERAMEDRFE i GrHEELE) (. RSB OKEEEEDY N7 1
2 P450BM3  (P450BM3) (ZHEHRI T (T a4 1) ZMVIAEELZLICL-T, NvBramsy
259 [alfis (RafkimlEsEr 4 TG HR) C, 7=/ — /WA ~
Had™ 5 SR OREEITARE) LT, & H1C, Mifafng & (j /(7
7 A A 5yF-% . PASOBMS 7Sl B & 7o K 12 H CL_O ' ,&%m
DIAERDHZET, HIANTORVELYDT =/ —)L wﬁ%ﬁi ()ﬂ“
AT HAE LTz, BIRNEUE Tk, P450BM3 % HLAf

95 Z LR LICEIC R B oD 7 = ) — )L OB E IR 59% CTrERk L= (4CIE 2020) .

OB Uy BESHEERMTFE L TRV EAEDRE B (AZHE) 13, F2 U EFEhD ¥
VRTENEH O ATV VR A SR L UTHIA LE LWEEIER OBZ 2 i L7z, FFRZ,
Os =2 Cu k% 2 L 7 BRI L, T o OAERIN cis P4 — UbRIGRe, = ka7 i
DLRE)~ A 7 WA INIES % I KR TR L7z, FRCHFEORIGTIE, BAFEFEOT X ) BOZE
BAERMTZEITLD, 99%ee DT F o T ARINVEZ o T2 LM 52157 (ACIE 2020)
HIRIEE A04 BE HBEHHE XS FRESZDEIH
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OBV R4 —RINGDEIH EE GHEIIE) X, 1 2oftHEE&RE 3 >OHithc 5463 5 B
BIBRZEZEER ILn Z 5L, VI-NMR JIEAZITH> Z & T, Ibn A TL57 8T —
NEAL T3 TN RO TIERICEOVEHE TR L TWA Z &R R LTz, £z, Me*@\z{“f
ShETe T LIESEA Z A L, A B L2 ZAFDCE Y U AT 5 Bfis Q

E%&%Wl&eﬁ%%%w%ﬁ%@%%bto:@%W%ﬁwk:@kﬁ%kiﬁA;Jé%ﬂﬂk

X RORAEIERIZBWNT, IVRVBT V=0 LMEZRINAE LTINS Z f
k VG\ @fﬁ%’@l}imb)@ﬁ L/\ 7J_\9 U 7\7‘—7\77*‘— ]‘ 1Ce (S/C = 2000)

L) > Lp L PN ) E‘ - - ™ [o} ["BusNJ[OCOR] (1-20 eq. to Cat.) H lo} o_Jlo O\IrR
DRIHIET 5 EHELEBIOIEATE D A o, ————— TC§@(§°‘”

LR AN R Sz (1) (ACIE2018) o 20mmol 1.0mPa
Fo. a0 b EFTEOMBERIZONWT, BE GrEZEE) &% GrEgEE) OLFFERThNT
(1C 2020) .

OBAFRIGHOEIY 1F GFHEPLE) X, 3,3°-(4-t-BuCsHs)-BINSA 2 (2. 3.3mol%? Mg(OEt), & 10
mol%® KOt-Bu Z ML CRUSIZHWD & 3 23 91%IX =, >99% syn, 96% ee THAKTHZ xR HL
72 (JACS2017) , TN Fi&it LIZIEDF 2% OMBEEEDLE D21 T, mREEREMBLZ 20 G52 &
ERLEERIIRE W, 72 % B ~

IR (ABFHEE) 13, I EmWiv K’\]’yj Mg(OED, (3.3 mal) 0 LN
. L L . S S g0, n-Boc _ KO#Bu (10 mal%) Y N 0
"X 7k ﬁﬂ{i? ZHWAHZ L \T’{‘\/SOSH F'h'/l\H + 7 ph S - I;Wi i _— [}j;l', o
s, srooamcrs O A e i
Fa = r:j?’fylel = o H

B AFREOTEIACUS B 2 S
LT,

= = Me vac iral ligan 1

EAFRISBORIE HEE (GrE PN Sy v

X £ T Z N = - Me 3\
PEE) 1%, REDOERFRESR B & Tom,  Sresn (I " . Nﬁﬁ”ﬂ
e o Br KaPOg, H0, 1., 24 h _PO(OMe), [ m: ) N o y
%“@?/\/1:%@72%’9‘*6 R (ﬂf‘ J XU L;Ij,PO(OMa)z - N T \/\/m IPA:'.)XS 1000
\/‘2,3“.‘/\‘/( /I/) (u—F PQX k [ﬂ%%a) G: S | ehiral solvent .
ligand solvent yield(%) ee(%) N \ :
N S o S8 y

il LTS PRI 2 R X b E LT E§%E:§ @ o SS?S} : /l T

~ S e N S ( -Il_monene 54 A Me 750 | R
FIATE Y 2 — VIR oy T A v S @mx e PQXphos 4 W
(ZHESNT, S TR 8 2 2 b ;

AT LI LOX T A T ORE ZIT o7, Btk =y &7 U X LHBERICL > TEALL
7 % Z V72 PQXPhos 4 G L. AEEAR-EIHEOSITEN A2 BIS L7c (JACS 2017) . E7o, &
(h (AZEWFZE) 12, S b7 I 7 A a AF LU iRENET ) ~— & L THWDSREMEE TV >~ &y
FORIFIZ &V AKRFTOT VNFAEB S 2 BA%s UTe (#7742 5 2019)
OHCMBILEELMBEDAIH A2 (AFIER) X, VIV K7V =8R8l v 7V 7 G0
17925 RuDF R AR Z B L7z (CPB2017) . 70, J/ (AZPIR) Fv BV VU EAEALL
AV IR—T 2558V H(BPy-PMO) BIZE B L= A U 27 LIRS CAN & (LA & 925 K OERb B
OfiE L 705 Z L AR LT (ACIE 2016) . A8 (AZEHER) (X, FEEL Rh 85— AH 7tz X
Db ey U bRISZ B3 LTz (ACS Catal. 2017)
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MRER
<EOCRE > F 145 fF, TRCEHD D)
HZEEE A1 I SR AMEERRICOMS (GHEY)

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

“Nickel-Catalysed anti-Markovnikov Hydroarylation of Unactivated Alkenes with Unactivated Arenes Facilitated by Non-covalent
Interactions” Saper, N. L.; Ohgi, A.; Small, D. W.; Semba, K.; *Nakao, Y.; *Hartwig, J. F. Nat. Chem., 2020, 12, 276-283
“Ruthenium-Catalysed Oxidative Conversion of Ammonia into Dinitrogen” Nakajima K.; Toda H., *Sakata K.; *Nishibayashi Y. Nat.
Chem., 2019, 11, 702-709
“Molybdenum-Catalysed Ammonia Production with Samarium Diiodide and Alcohols or Water” Ashida Y., Arashiba K., Nakajima K.,
*Nishibayashi Y. Nature, 2019, 568, 536540
“Synthesis of Polyethylene with in-chain o,B-Unsaturated Ketone and Isolated Ketone Units by Pd-catalyzed Ring-opening
Copolymerization of Cyclopropenones with Ethylene” Wang, X.; Seidel, F. W.; *Nozaki, K. Angew. Chem. Int. Ed., 2019, 58, 12955-
12959
“Reversible Polymer-Chain Modification: Ring-Opening and Closing of Polylactone” Moon, S.; Masada, K.; *Nozaki, K. J. Am. Chem.
Soc., 2019, 141, 10938-10942
“meta-Selective C—H Borylation of Benzamides and Pyridines by an Iridium—Lewis Acid Bifunctional Catalyst” Yang, L.; Uemura, N.;
*Nakao, Y. J. Am. Chem. Soc., 2019, 141, 7972-7979
“Metal-Ligand Cooperative C-H Bond Formation by Cyclopentadienone Platinum Complexes” Higashi, T.; Ando, H.; Kusumoto, S.;
*Nozaki, K. J. Am. Chem. Soc., 2019, 141, 2247-2250
“Copper-Catalyzed [3+2] Cycloaddition Reactions of Isocyanoacetates with Phosphaalkynes to Prepare 1,3-Azaphospholes” Liang, W.;
Nakajima, K.; Sakata, K.; *Nishibayashi, Y. Angew. Chem. Int. Ed., 2019, 58, 1168-1173
“Single-step Construction of the Anti-deoxypropionate Motif from Propylene: Formal Total Synthesis of the Cuticular Hydrocarbons
Isolated from Antitrogus Parvulus” Murayama, T.; *Nozaki, K. Angew. Chem. Int. Ed., 2018, 57, 11394-11398
“Selective Chain-end Functionalization of Polar Polyethylenes: Orthogonal Reactivity of Carbene and Polar Vinyl Monomers in Their
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Joost N. H. Reek (University of Amsterdam, The Netherlands)

I have been invited to reflect on the symposium ”Precisely Designed Catalysts with Customized Scaffolding”
hold on 3-5 Dec 2019 and the related research program. The consortium of scientist that contribute to the research
program are of outstanding quality and their contribution to science is internationally recognized. This is clear from
the scientific output as well as the scientific network. Next to establishing this research network, they were able to
get an international advisory board of scientist that operate at the forefront of science that will able to advise the
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consortium at the best level. The conference was a reflection of the research spirit of the research consortium.
Scientists from all over the world that are at the forefront of their expertise were invited to give research presentations.
The level of the talks was outstanding, and the atmosphere that was created was excellent, facilitating discussions
after the talks as well as during breaks and poster sessions. One of the unique aspects of both the research program
as well as the conference is that a central research question “how to design catalysts with high precision” was
addressed from different research angles. This brings scientists from different areas together, which is mutual
inspirational which is the ground for novel break throughs. It is of both the hospitality and this multidisciplinary
character of the symposium that made this a great success. | hope that the consortium of scientist

will continue this initiative.

Armido Studer (University of Muenster, Germany)

The Japanese speakers presented the outcome of the collaborate research program. I saw highly interesting
chemistry that was mostly achieved in collaboration between the principal investigators of the program “Precisely
Designed Catalysts with Customized Scaffolding”. Joint publications appeared in highest ranked journals. I also
noted that in selected cases the collaborative program was a germ to initiate new projects people would not have
addressed alone. In many lectures, I saw the basic research plan “The creation of new catalysts with a specific field
will open up new "synthetic organic chemistry", leading to the renovation of synthetic methodologies in industry and
contributing to the realization of a sustainable society” fully addressed. It might be that some catalysts developed
within this program will be applied in future at larger scale. Four major research areas that are well selected have
been nicely addressed: 1) Development of Extremely Difficult Substrate Conversion, 2) Precise Formation of
Transition Metal Catalysts with Molecular Scaffolding, 3) Precise Formation of Catalysts with Biomolecular
Scaffolding and 4) Precise Formation of Catalysts with Large Scale Molecular Scaffolding. Overall, | rate that
program as highly successful and I like to congratulate the principal investigators to their achievements.

Kuiling Ding (Shanghai Jiaotong University, PR China)

First, I would like to say that the symposium was extremely successful in Nara. The topics selected in the
symposium were definitely the frontiers and most challenging aspects of synthetic chemistry and catalysis.
The distinguished speakers are leaders of the area and they are the most active scientists in the world. The symposium
has provided an excellent platform for the leading scientists from the different part of the world in this exciting and
emergent area to share the their most recent research results, inspire discussions and foster collaborations in the
future. The symposium also provided very excellent opportunity for the organic chemists from other part of the
world to communicate with many top scientists from Japan. The organization was perfect in all aspects, the
conference place and the dinner with Japanese culture were particularly impressive. The project of Precisely designed
catalysts with customized scaffolding organized by Professor Mashima is extremely important area in chemistry. As
we know, chemistry meets a lot of challenges for sustainable development of our society, but I believe we have more
opportunities than the challenges. Catalysis is the central and maybe only approach to green and
sustainable development of future for own human beings. The important advances realized in the project impressed
me very much. These results will significantly impact the development of catalysis without doubt and eventually
result in the transformative synthesis via catalysis. The project should be extended in the future by Japanese
government.

In summary, I would like once again to thank you, Prof. Mashima and your colleagues for your great effort in
organizing this very exciting event. I enjoyed the symposium very much in many aspects. I would be very happy to
do my best to advance the collaboration between China and Japan.

Jun Okuda (RWTH Aachen University, Germany)

The 4th International Symposium on “Precisely Designed Catalysts with Customized Scaffolding* held in
December, 2019 at Kinsho Hall/Todaiji Culture Center in Nara was an impressive showcase of all the scientific
achievements which all invited international speakers as well as industrial attendants could witness first-hand. The
scientific output of this program is excellent in light of the internationally highly competitive research area, uniquely
addressing current challenges in catalysis research from many directions. In conclusion, I can firmly state that this
program led by Prof. Mashima and his colleagues has tremendously contributed to the progress of developing new
catalysis concepts beyond the conventional areas of homogeneous, biological and heterogeneous catalysis, published
internationally visible results and disseminated these in well-attended symposia.
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