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§1.

WFEE RO E

(1) S HiAge 2L

C

0275 CHsOH &8 AR TIRDIZD DL F/RFFEZATV Y, CHyOH % CO, M OIHIEERIICAT2 J7 k4 244 R

FEUTz. FI oyl a RN A LA FR O R B K SR AbTES 4 FEE (PO@EIT Ru, Ir, 38X T Re) BAZE.
ez VD CO, IR ILIS KU B E A%~ EE(LIXBEFE .

1

(2

COy LB-T 3/ T Na— LD BKEIAF IV /A AT 27 v # 7 =4 (F) &% /. (RSC
Adv. 2014) . filit ED BRI w333 B[R BB A BE 2 m) b AU 2 2 iy
IKFABIZE ST CHOH ~E28 M4 (F 2 D2 W=D 7 —T B OFERIOHAE B : ACS Catal.
2015).

CO &7, Ta— LB RBKANAF SIS DMF R0 fR 3 « 1 — /3 A— R B (A% /K L L CHsOH ~&
IS D ETE M Ru il A B %8 (Tetrahedron Lett. 2013; Sci. Rep. 2017) .

NAT 2 AHRD LMV R PR (T, TR, ~LALEE, VoAl Ta=F L fg, 2o g
T ANRTRUFR, BAWE, 2-4 %V T IVANVER) BEI O TV A kBT 505V Ir fildiABR % Ga
YR . 7203 T TCA RIS SR DAl A /LR BRI D CO, [E B b K-> TiEHA7=, CO %
TNha— L TERILLI-ZELRIFR.

TV BED B OB I VR RO KFEALE DT LB E A F L. ZOJFBRA Sy 1D
Ru fili i35 O Re IS L TV AR A — 7D B e BRI A7 K F b iE A 2R (Mat.
Commun. 2015; Sci. Rep. 2017) . Ru filtfitz IV viUIE, N-RESITZ T/ BRO A K IR FDIZIZHRFSh
5.

) BEEE 72 R

<ABNT- MR L TORCE >

1

COBEURTHDIRE, T1—/3A—], BIVLTIN, FEED 3 FPERIEZ K> TKFE(ESHL, CHOH ~&

FHETEIZ. TOTDITHE R G & U CISLARRY il R TS B IR BT YA T (MoCSHI) | &

%

WOHTLOBES AR R L E D2 Y A FEF L7, MoCSHI I, [ (A1) — %) Ml (b (7= 4 3 1 i fet

M) T s EROGE ) E TR R RN 4 Hhols ) 2 RS 720, EE RSN IALAE D KFE L
i oD L TE M < B ERE E R BRI C L A X T D. MoCSHI % CO, DB ITICH HWAZ LN TXAD, BT
—NZARDFT NNy TR FHE L U TR 7e i 23 im s (E N RFRTF HIRE 2 14, Sci. Rep. (2017), Fi3C

1

i (R ) -

2

ANRAED B CFER I VIR RO K FEALE WD LR P 238 WL U7 (Nat. Commun.

(2015)) . ZDJFFRA 3 1-1E Ru il 35 L O8N Re $EIRITIS L T, VR BRO— 0> 72Kk #1L
VAN T SE[RAFTE 2 6D CUND (RFFFREME HHRE 3 14+ JEE HRE 1 - MEf o) . S512 (Re 728 D) & i1
RGN TV WEDKELE C-C fEATERICA N ThHHI L2 CTHID TREM LT (Sci. Rep.
(2017)) . >K[E DOE B E LT HEASA A~ AH R @A I E L S DIZE A E DIV BETHDT-8 71
JVIR U BRINHD JFRF AR LS BL TAL /R MR,

<P A )N —val BRI RS F 5T DR >

1

TCA [E1# (RE# NS IZ XD CO, DFEEIL) TROND Sl B LR kA KB T Ir S5, &
T IROKRFEITHE L7 Ru $5KE S TR JST O HEHIFE A FHVVT PCT HIFEL, BATEIEE CK
[E & EP) B ST ISR Al &SN e, EEIEA R EASAAV T 7 ATV —, W& ~D R~ a] fEM 3 <
FHhENZEEL. BUE, RNZITWO DDA DI 5 5 i i I LR FE L A L& B 2 720
LI L b®D. NAFaNTEREPFEIT T RSN TVDA, TCA B CHEESNDZF LIS D LA AV
RUBRHEL TTIROLOITT X T Ir $5R CTRFEINL TEDTZOFEEN AL RT3 H .
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Ru S5 (2 1) BT Re S84 (1 1) 2 AW DAY 21 V7R DK FEAE 3 IR T E U E RO 2
BEHEZTET . TSI TF AU PSR L L TRIESUSIZBI D > TW D ZEAVRIRE NI, IF A% Re

PEIRAZRY AT L U AHRFRLAL T (act—c AT IEM PLLOILRIBIFE) IZE EALL Th VAR WD ZE G
PAFRBRICHETT 9%, AL (K (BFREEE) LA BN - FEA ] CEAUTE LA~ OE DT EE IS

TRZEOBBEZ RO EIIFFEENS.
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(D) WFZERENIZ DN T
O HEHBRKRF I ZNV—T

WFEEE T & (BB RKFERFEGEE IR, #d%)

e H

- COMBIRRILAY (FFHVITD /) DEERE AL

- BIRILEVDKFIEIZES MeOH &AL

- Ry, Fe, Co, Ni, Rh 3% LB FEE DB EREBEARDE KL
A0l kS

- fRIEEMREI D FHEOAERT | DFE RO LB AE RDIEE

« DILRUVEESEUVHILANSVEEDKFEIE

- CO, M5 MeOH ~MD KK =1L

- S FRRE-ER S N T )y DR

- DFRRE—-EA S ARIE N TR EALS CO, DEIRIE

BE{ASLiiE % ALV CO, ERIEADISHA
SELT-AFEE O (WF9EE 3 4, AFSEMIBhE 0 4, FA 12 44)

(2) NS DAIFEE RRE RS F LOEHEIZ L DAy b — 7 TERRODARIUZ DN T

BALAMERE ETOARIEEYDOEIRERITHEDEL DAEARGEIREETMEIZ DL TIE—&B, FiK
IA—SLEBLTHRE 5 HEDEEERTITo. BRAMEZRAVSYE LR - WEEEICETHH
BEMEREIL, CO, DERIEPRMADILRZERICE-TERLDRAETHD.

¥4 [E Miinster K% Bart Ravoo #iZ2 LMD HFEIME TIE, Ti0, ZXAVORALTOMAICERLI=Y(o0
ARG T TFA T HKIZEST2-73I/ I8 /— )LDEHFHES N-FILFILEIZE DL a— £l
ETCOELFIENTAREEL o=, P FELRINLEEBEMAI - = (BZEHEHLERJIFLUAZY
(50-100 E{X) %, L)a— EB ETEAHDIEOGMIC, FHEADIMEEIER | THESESHIE
MTED(HER/IXVER: Chem. Commun. 2015). RUTFLUAIVIE, BRFPLEDIEEE CO, ZEE
F 2R (G. A Olah 5, J Am. Chem. Soc. 2011, 133, 20164) LZ#)')7RT7xH 3>, DNA 5 RNA, 422/
VELOHEERAYELLTORANMLNTINA.

AVIIFLUAZIVIE, HFLOWEE—FEEMELTEICHATES. IFLUAIVERBEEZTDRIE
AELSER B A S IEE Minster K2 Bernhard Winsch 22 & D X BT LEHE L TIToTLVS. ZO—EF
I BIRELTEEE (Eur. J Org. Chem. 2014; Chirality 2014, J. Hetereocyclic Chem. 2016 (2%R) ;
Zeitschrift fir Naturforschung B2016) LT=. IRELHE L FEHEEZEHTLS.

CO, XETICAWLS 7 FallE—FE AN ARE N TR E D LV E L DEBEL, BRI IL—TH
HDF RIS DRREFESERMEZEHDHY IL—T (K act—c FINBEEZEPISIMERENED) &
EBITHHELTWS. 12— yTHIEFEFRALT H26 FIZKERE14% (3 AMEE)IRELT-.
H27 EEDLFEADOKREREET 14 3 BAMEE)IREL:. SULLEEBRELERMEEZESH TS,
EASAEOERICEVTIE, THEBERR(REX) DEEL - TS, EFEMEKICKLSE
AEEOBRRELHEBOLTND. THRBIREDHEEZRNDLT TIZ3H/(Chem. Eur. J. 2013; Catal. Sci.
Technol 2014; Org. Lett. 2015) N EEFHA THB.

BAREOEFHEMBEREIZEIL TIX, ZEE Cambridge KEFE® Andrew E. H. Wheatley #2126 B FALY
LTW%. £ZEHRIX1#m(RSC Adv. 2015)3.5H5. ZED —_ERRLBFHEZRANVTREREZE 1R
E (37 AR, H27 & 8-10 B)Lfz=. TORLBFRAGFERAMEDOFERAIMB LU EREZDEFOEF
SEMBRERICOVWTREDOSZRIEY Y TILELEFIZERE TIREL TS,

TR S EABBED NAT) Y RAEER D EFIRTHSHKE Georgia Tech D Martin Jones %
(ACS Catalysis @ Chief Editor) D EIZKRERE4E14% 3 ARMIRE (H27 £ 11 B-H28 £ 1 A) L=
CO, WAILRUEEDKFILIZBED B/ A R —T Y MBIRIRREIT 518012, 7T Queens KFE D Philip
Jessop ZIBDHEICKFRRAE12%E35 ARMIRE (H27 £ 9 B-11 A)L1=. CO. iRIcH AR TFL
UASV(PED @, FEARAAIEZERALD N-AF)LIED, BEEHEAAEZRAWST7IFOKFIEIZDOWN
THLHRARDATREEZTEREL TS,



7, AAYMSUK Edinburgh XL RIED Joint Degree #lEF AP K PIRBFEHERILAR)L THEE
FTEHRADIEMT, act—c [THRDIERHARDATREMZHRETL TULVS. 1T Edinburgh KEZELZEED
Michael Shaver BiZ (& T EIZ2~ AR (2017 &£ 12 B—2018 £ 1 B)H&EH, BRI IL—TOE3F
—IZEBMLTELLRFTZERD, Joint Degree A—RX{EFFHAARAAFZEZHETEL.. ROavkSUF St
Andews KZEHEARIL Joint Degree FlEH LU ERAT D AIREMHEERLT-.

<YL —L7 University of Malaysia @ JC Juan #i%é&, EASLEMIEE FAWNS/N\AA TR EREHIZEZRY
email N—X TEBEER TS (N\AMAIRERNEELRIL—FTIXT)EO— )L EBRICEAHSE
RS RIS D TEAEMNRIBEMES MG E) . HRIMEZEREL-LD, HIELOFELOMETEE
RIEENELATRETIEALY.

FRIA—S LS IMEZREEL 20 20 L THUVE ESEEA T [ CE DHERIMEAFI DOEREE
RIZBHELTWS. BADEZEEXEOXRRZHEIHBMBIEZBEL, HAGLFOEMREENT
Eig g5 S KIELAR IDFAELXERELTLS.

K[E Los Alamos E XL HAZE AT #IARE (BIZRHELY) T, KEMOIIRIILX— &R ML TI-KXE
IR F—4E (DOE)LEMKRITEEHRMAT L 2— DBt F—KRTHHS John Gordon (Scientist
5% JSPSHEABAVREE GEH) ELTARITHELDIZISPS NBREELEFEIREN = 2018 F 3
A 1H—2018% 3 A 31 HETRHRITHFELT=. Gordon &5 Chair #7558 % 2017 £E Gordon Research
Conference (Division: Organometallic Chemistry)Di&;EE &L TRk Pl (XHBFSNT=. Gordon tE LI,

KRBT IR BHy-NH; M5 H, IR FERFA L1 H5%E BN SBIADEIRE A - BRI AL G L%
RUEHRTERLHEE THD (Science 2011, 337, 1426 : PEM BRI E th LISk, DOE k&R FRTOY
TV THE—DRRINPIETH]) . NA AR RAERO S IMMEIEILBFZE (Nat. Chem. 2013, 5, 428, BEXEEE
IR TH# 5 Fortune 500 DX LD HBARMAKERZNEZEC ZDOREBEN\(A BRI V—2TL)E
HELTLNS.

K& Los Alamos EILHHZEFTD Dub Pavel {1 (Scientist 3) DB IZLYHFF Wilfrid Laurierz KEFD
Dmitri Gusev ##% (Os(EEAZRALSKFILS L URKREEZRDEL-EE - BH-HEMNKTESR)
% JSPS NEABAVHEE (RHA) ELTHARITIBLI=HIZ JSPS ~DBFELZEDIFRIZESf-. 2018
F£4H1BH—-201845 8 A 31 HETETLEISHETS.

K [E Miami X2 D Rajeev Prabhakar ZiZ DB THRIMEEFHEL TS, FEPIOAHILKRUEDKE
D RICHEERZREETEIEZDIENOTIELTELOTLVS.



§ 4. IEERBEAR

MRIEE 1 (BRHEEKRFEIIL—T)

D  #FEORBN
TYED CO, HMMEEFALTHLIMEE CO,DEOITIvI 3 BERIbZI D FAEREIZRIR
LEIRTS.

@ WMk
BRREIVRT—AVRERWNTCOETI/BAKD -7/ 7L a—ILEDRKMAY T2
KBAFHINO /OB ERTILTz. TYRT =AU FTHRRK RGO EITLIZA TBAT
[BuN(PhsSIF)IBKY B NLETVRIBRTHLIZ DO of=. ZDik, TvRT =AU LS ILEYMED
HEpMEERAZREL, SHEEYDOREILEIToT-.

@  BIREWIOMFIEE ] (AR IEEEE) (23T D BAE DM IEERIR L (§ 2. LB SED 725k
o
[ FAERE I FRIREEATETLVELD, SMESNTVRT7 A BIUTAXF S R AIZE ]
KERE CO, DixREFELAEZFRAFEL, HIXHFKERFZEH (RSC Adv. 2014).

@ HBHEHHECIIBESI TR ST TR RS ST 556, TONREREFIRNES DT R
FEEPIAS, CO,MBont=AFHV D /ODKFILIZERYBLREIIZ, 1 XSTI)LED D. Milstein
ALY LIEEFME LT B, H#% P DA% (Tetrahedron Lett. 2013) T CO, M SRR KBIIZA F4
VYO IUEBBL, fontf=A X9V /U BEEREEE, BLAIRFTEOEE, KFRIELT
CH;OH Z18 5 A ENEE R DR DYIZEIZERLTLE S (ACS Catal. 2015, 5, 2416).

MeHN
lE' y_ carbamic o © \‘/\OH
OH acid
NH OH t BuyNF - .
z:t ;14 OH HN )1\0 HC‘OB catalyst:  our work
+ CO, —°> + H,0 Saito S, et al. CO, (3 bar)
R 1 DMSO, 150 °C TL. 2013, 51,  Cs,CO; (15 mol %)
atm 9-24h 4714, DMSO, 150 °C, 53 h
JOL i JOL o + 66%
HN" "0 HN" "0 HN" "0 HNJ( o
—/ 7/ / o J
& & § MeN” "0
\ 7\ - —/
without after
72% 91% 98% (CO,: 5 atm) 93% 63%
Buy4NF 10 mol% 10 mol% 5 mol% 20 mol% 20 mol%
s (Me,Si0)3 (Me,Si0)3 (Me,Si0)3 Ph3SiF (Me,Si0)3 /HRz <605bar)| "
3.3 mol% 3.3mol% 1.7 mol% 20 mol% 6.6 mol% —— 13‘; (c mol % g
) o o (25 mol %) (5 mol %)
iy iy iy ﬁ\ 40 DMSO, 69 h THF, 44 h
HN” O HN” 0 HN” O HN O s ¥ \|
3 4 4 M MeOH MeHN
P K BnSs —° HO _@_: Ph & e e ~"0H MeOH
HN 29% 52%  94% 85%
79% 60% 76% (CO,: 5 atm) 78% 72% N
BuysNF 20 mol% 20 mol% 40 mol% 20 mol% 20 mol% - L.
"SSPt (Me,Si0)3 (Me,Si0)3 Ph3SiF PhSiF (Me,Si0)3 ','
N~/ —PtBu, wpy"
6.6 mol% 6.6 mol% 40 mol% 20 mol% 6.6 mol% CI“'R|u SH
co
Times downloaded: 132 (as of June 12, 2017 by Kudos) Khusnutdinova JR, Gard JA, Milstein D,
ACS Catal. 2015, 5, 2416.

Fig. 1 F/trisiloxane- and HCO3; -catalyzed dehydrative oxazolidinone synthesis from CO,.
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O  #FEORLN . -
NCMe R. R. nXx
BRR IG5 FRMIE R E B R 8 Ro R P K o el ju/% RPN
M
DEZEREHEILL, STEAEN A \N/’I:\N N \—'\;/C“\N—/ <N 51 N \\N/CI\D‘E =GN
=k 5 \ A \/ N owE =
CO, J@%_@ G120 0.05mM RUPCY2 :R=Cy ~ RUPCY3 :R=Cy M= Fer FePCY2 : S8 een B R R
7kFR1EIZ&% CH:OH M Tere|ET Rimu RS Rome N NRGE
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R D AT REME £ 1R R S g
NEL 59 . )
L% % Eé E ?El—g_ = 0.05 mM best precatalyst for thermal- & photo-reduction!
photo-sensitizer
R, ¢ Ry
@ BRIk oo e NS
~ L = 25 % =N g N =
ﬁQ&(PNNP)ﬂEEﬁL total TON = 8 \ 7 C‘\ /
2 i\ HCO,H + CO (major) = R=i
FERRFD (e, Co, A,
NI, Ru, Rh, Pd, Ag, Pd, IrPCY2 (0.05 mM) H, (6 MPa) } ) JCL J(O
CO, (1 atm) 2 (0 H, SDMPa
POZLOEREENE A I S S R O
gﬁ (20 *E;E*;E) é ~ v >4o0m WH BnHNJ\NHBn BnHN OBn
BLT=. ChiohinKk oo +c0 1) oy R il CHiOH
EBESTTHES -
R EHXL ]

Fig. 2 Initial screening of (PNNP)M complexes for catalytic reduction of CO,, CO,-derived amides, and formic acid,
giving CH30H, and hydrogenation of C,4-dicarboxylic acid, succinic acid giving 1,4-butanediol (BDO).

NHMEEIERE DK
IEIRREZEA N, CO. 55
BIK(DMF, DLEVHE, L7 IS8T 25 2 DMEREDKRLEEZR = (Fig. 2).

@ BHAR G PIOHIFERTE (EARRFIERTEIE) (26 2BAEDOHTIEERRDL (§ 2. LEJE) LAFHITpR
FTERARTOD OB, HAHPN),Ru BAEARETIFOKRILIZEMTHSLERHL

1= ( Tetrahedron Lett. 2013) (Flg 3a). COZFEPRE a Insight in 2013, publised in Tetrahedron Lett.
fFE=DETBPNLRU EKIEEE - K ARETFT R 1
SECA, BEMBREIZR 1T T8, PNE ol _.1 s
fIF#% N BRI TO4I(F1= (PNNP) MEERR M FEALD | N—;eé N M/ %
CET, MENERSA RIS ALEELE. Z0T | = iy
AL RNELUBT BB LEBERT S ﬁ Nars r
LEE@D (PNNP)M SEAZERRE LTz, ZDEMAT, [ e y j
eGSR T IcSh iz R-EEYSU B 12HT 5 S Ml
(PNNP)Ru %7 FAlED, RETIFDKZRILIZEM &
THHZEERH L= (Fig. 3b, Sci Rep. 2017;

Altmetric score 136 in one month (TR THEEL T
DFEMT R D L AT 5%LLA); #E5 SNS =2 —RY Ak
20 i, &V EAXREFEHE, BRI TEHE, #HF
FETRY LEIFoht). BESIUH EICKEFELT
ZRRICEBETIELERAGAE RO RSN L
LTz, A—D(PNNP)Ru AN SFE SN
NEN ORI EMEIEIL CO,FEIRATHDDMF, IL4A
U, BEUILTHEOKFRIELAREEL, TDHER
CH;OH & RRICEIILT=. RRu %5 FhlED C-P#ES
DHEMITIMAREBEL TROT=M, THEHSARKY
AR EETL DAMEEERELERERA TS,
#LVT, (PNNP)Ru SEAZ AR ERSTT, &R ZE (K

RuPCY2: side view RUPCY2: top view
R, ¢l Rp
P\ | /P
/RU R =iPr: RuPIP2
N L= R = Cy: RuPCY2
\ 7/ N\ 7/

(0.01-1 mol %)
o

. . Lo 1ot _ . OH =05
FR, RETIR) EHBRFIZRHNSILT, CO, D%k T R Teote0 C - R R 2,
H R® R3

BITLEITLY, CO £ HCOH DHF(TON=—DDEE
FRIATLN DD CO, ZETTEHM = "10) EHER

(act—c FI Pl EDEFEIRIZ).
BEELYBLVIEIRILY—, KYUER 'éﬁuRE’J

BLUOKYEE— ﬁzE’J(m)b-h/E%;kﬁf'%ﬂ:?é

Fig. 3 a. Our earlier work in 2013 (in the upper square)
illuminated possible catalysts |5 and Ig derived from (P,N),Ru
complex RuPCY, which is modified to b. new (P,N,N,P)Ru
complexes RuPIP2 and RuPCY2 (in the lower square); and
the X-ray single crystal structure of RuPCY2. Ru (black), Cl
(green), N (blue), P (red), C (grey), H (white).
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fitE % 4 FBFERF LT= (Fig. 5, JP FrEFHFESH, 3R —#% (Nat. Commun. 2015; Sci. Rep. 2017) 5
£RE). SHICEIRILF—(KVIEER-BKFEE) TOKFIED-OIZARERT B F0ER) &
RELTWLS. RugfEZFlIcEY, ARV B KFIL DR SHEEREEFIRIEBL: Nat
Commun. 2015 DXL, B (§8F)), BRI T ¥R, BFHE, JST News 1 H-5(2016), LUV
Chem—Station %:& 40 EFFFEED B A& SNS A TREEY LEIFShBNShi=. Re FEAZALY
BHILRUEEDKFIEIZBEH S Sci Rep. 2017 D#/XEH, BHERENSTLAYY—ALT=
(6/13/2017). CCTIXMEREFfli (do—ds) IEBEARDKFRILAELLTOFE AN - BEMZIAL,
P. H/\T4Z (1912 F/—R)LIELFE) D NiOBIREALSKFRIENL J. D/ILF VD (1973 F
J/—RIUEEE) D Rh(D, RulDEEAZERWSKFIEDFE R LIE, HERFM (ds—dio) IEBICIFEA
EHYL>THEKRFILSTFOEBERSCEBYEZISISLERHNEIAINA—2 o,
HILRUEEDKFRIENFERNDLENEREHET=1=8, BN ET/INT—LBERM-FHhEZZICE
BL=. FRBLFEOVAUNIVEOKFRIEIZ DOV TIINERADOALMEREFATELT, 54
BRRBTIVERTFERLD, FLEEFNIFREABRTETOVEN=OICHEEZELRRIEIB/BOLNA TV,
CO, DEEMIKFEILIZEDE IR CH:OH AFICHOWVWTIZ Ru RO FEIES LUV Ir R FhhiEE
FAWSKFRIE THEIRRE . FEREHTFESFBFREF DL+ TELL, ThEFEWOEELRK
BIZITL<{ELTLEL. 5%, ChETRAELEDILRUVEEDKFRLICE DGR ZR L TULC
SHICAEREEEREL CEKFILEE T T MEORFELR L ITUTHLEL, MERFAHILARER,
B XUV CO,DKFIEIZT«—F Re complex (2 mol %) Ph,

(0]
> (e} % RP~_1 _Cl
/ \yﬁét{-'(‘[,\(_ R\)J\ + 2H, KBPh; (4-10mol %) R~on Smoogimgles \[ \Re<
OH toluene or THF up t0 99 % R P/ | >ci
0.5-6 Mpa 1907180°C Sci. Rep. Ph, C!
@ LBYIFHECIHARES T o Re complex
e o . A Ar N
Of:*ﬁf;iﬁ%gﬁ 75)3?)/)7;%{3\; o Ru complex 1 (1.5 mol %) more than Ar\F“,\CI\ /82\ ICl/L/Ar
2 DI LMK g NGO e P el
R OH Upto98 % N
S OH 2 toluene Nat. Commun. / \ // \P
P& S 1-6Mpa 140-160°C 2015 ’ Ar F;r o« Ar CAr
HARSEEERILRETIN Ru complex 1
Ar
— A 3 . h -
0) C N %:nt A &#REI]ﬂ(%ﬂ:'ho (o] Ru complex 2 (3 mol %) RM\ TSC):(;:SIES Ar P\ F‘U/OCOR
L\'C:'EJ, ﬁﬁ@ﬁ%ﬁﬂiﬁ"éﬁﬁb‘ F{\)J\OH * 2H toluene . OH UNZ:.Oggn:;nun. ( )L/ \OCOR
—C%EEL/T: TU j‘/\oja"F\, é 1-6MPa 1001606 2018 Ar \Ar Ru complex 2
B7IFREDFDKFLIZD -
A ALDI@ERLTIS e (0K
B = oH 4+ o c _
REKFILTES(PCT HHH ™ 2% “Byon oo e o
: — =2 — o JP and PCT
FE%, BITEIRTE). kEETRT 180°C, 721 gg{%ﬁ;gqglied Cfpg\'(zcyz
JLROXER (EtOH 1) MKFEAEI ;

Fig. 5 Four different metal complexes promoting hydrogenation of carboxylic acids.

&5 CH;OH bR, F-R

ET7IRD C=0 & ERNKFILELVHRTI/ZILaA—ILDORFRKFRICEDITRRTIV(2° 73
V) DERE, FIL(PNNP)Ru $EIKIZxLT, C-N #E S UM RIRM/KRIE DB LIXEL S BRI E R
WS BESENILTEETH S (Sci Rep. 2017).

HMEIER 4 (FHERZEIIL—T)
@ HHFHECITEESN TR ST TR ERD ST 56, ZONELRBIRILESOIT B R
1) AR EBE TIZE TS 7ILa—IL®D endergonic Il /KFRILICEDILKTIILTERE H, D:E RS BUE.
SROERAMIED S BT AHEESMEL KIBICEADS. INFETOD FAIE TIERAIREE
SNTE-EREZERYE, BIULEFRAME TIIELLNESN TES - Redox FIRMZ RIFFIZARIR
(Fig. 8, left, Chem. Eur. J. 2013).
2)FEK (EMR) Sl & CH:OH ZAWNT, NAA T RARAEEEYHLEREIRMIZHADEIRETITOE
L& IR (Fig. 8, right, Catal. Sci. Technol. 2014). RL— 7R E D Bk E D = H F 0
ROMBbEERS
3) FEK (B St <A oOa 294 T) T4V T FFRAWNTR-7E/7IILa—ILDES
{eZEE FTRRAL, 2 FENLBRMRI - RUIFLUAIVICRSEEDOILZEEHICHKT
(Chem. Commun. 2015) .



4) F B4R (EA) SefittE Ag/TiO, 7FE T, CH,OH Z&FR, HIR, HUR, kTR, HLJIIEFRRICAN
TEBETON-AF)LE (Fig. 8, bottom, Org. Lett. 2015) 5 XU N-ALF L AF)LIEIZETL. EiEZE
MRS T % (PET) RV IL—TEQOXRMEIZERLDOHS.

e 6
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N-alkylation

Fig. 8 Semiconductor photocatalysis enabling reactions of alcohols involving oxidative and
reductive processes and coupled oxidative—reductive steps.

ZTEEOFBAME Cu/Tio, LU Au/TiO, ZEEL LEE4) LRILK, EEMN ST (0350 nm),
FILaA—)LERWS N-7ILFILIEIZAL=ECA, CH:OH B IE R THOEIE (12 min) N-2AF)L1E (eq
4 ITHRIILIE=EITTIEGS, HBARGETILO—ILERAWNS N-E/7ILFILE, NN-REDTILFILE,
NN-~ATAZTILEILE, (eq5) DEYZIFIZERTN (TR Tone—pot &I&) L, BERLGEESE MK
NEREYZHEETITEOIIVIa B O7ILa— /LA BADAH Tl e EMMIZHE
Bzt BOTIUNNIMDEWVEETHS. CHOH FIFTIHEL, FRLSDIRALE 1° BEU
2° PLA—IETIVE1T HLLE 12 DEIIVLETREESZEICKY, ZILO—ILE—RICHEAT
ZBN-7ILFIEERIZKELTWS. SERERELIN-TI/HEED N-7ILX)LEELERL, B4
BRAFBIELEVMDZEBERIZEWNT, RHERERELICHERTEEBEREZRL GRXE
Fai&, Sci Rep. in minor revision).

Rapid synthesis by mixed catalysts under mild conditions

mixed photocatalysts
hv
9 ¥
/\NJ\O NH; . cH,0H > /\NJ\ (4)
A Ar, 50 °C
CH, 12 min CH3

97% isolated yield
Rivastigmine
Atom-, step-, and redox economical one-pot operation

mixed photocatalysis

- - K (5)
1. CPME, Ar, 40 °C, 8 h
2. EtOH, Ar, 40 °C, 3 h 45% isolated yield

Alverine
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SHES (AXRE), BRFEZ, BHIREA, ThE MERMFEELDRuBARZAVSAIILKRVETIF
DERKRIL, BAREERE 4 EFFR, FHEKRFE, 201453 276
BFEZ(HKIRE), BIKEA FERE LTV LEBARZAVSHILRBEOMEMKERIL, BRI
FREUEFFER AHEXRF 2014F3A27H
= HifEE (A KEEE), Siong Wan Foo, TR RIE, Wik, 7ILHEBRBRIEZMIELT HEEZRIL
REBEZAVAZFULGAFTVIIO/ODOBKHER, BARLERSE 94 HEFFR, AHEKE, 2014
F£3AR27H
FHBE(EXREE), BRFEZ, FIKRRA TEE A2/ —IILEREEALIZILTZV LEBEKIZEST
EEAILRZIILEEYMOMERIKRIEE, BRLFERE U EFSTER EHEKRFE, 2014 FE3 A 27 H
wE BF(BKREE), E+H)IES FEEX HERRE FEE PERE, SHEEBEFILTZ D LAME
[SEB=RMJILDKMRISDESE, BRIEESE M EFTFR, ATEKRTF, 2014 F3 /4 27H
EHIIE®R(BXERE), REEZE FEEX BHKRRE THE FER ITFUBEFILTZO LAK
AW FER-MNILOKMRIG, BREZFRE U EFFER AOEXRF 2014538 27H
Hiroshi Naka (& XK#¥)E1z), Zijun Liu, Joaquim Caner, Ryoji Noyori, Susumu Saito, Dehydrogenation of
primary alcohols using metal oxide photocatalysts under visible light irradiation, B AL ESE 94 HEE
& BHEKRE, 20144538 27H
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

hEF (L K¥E), Liu, Ziun, Caner, Joaquim, TEEMAE, W, 7/LO—/ILDOAAMEERIZE D]
ERERRICDORSE, £ 33 BEAAIINDLIMEILFEURID L, RRERKE, iR, 201457 A
18 H

T (R KRR - SR, FERLMELZRAVLIBIL- ETORZERER~DRER, SLFEEH
2014, dLigE K=, #LIR, 2014 £ 10 A 9-11 A

BFEZ(BAKRRE), FEEE, LTV L-NILRFIS— iRl T 5DV BOBECFER KR
1k, IGER annual meeting 2014, EHEKXZE, £ HE, 20154 1 A 8 H [EF E 2 : IGER Annual Research
Award 2014 ZE]

REES (KR I)yOK-B2RRE), A+HI1ES, FHFEER, Benjamin R. Knappett, Andrew E. H.
Wheatley, 3R B /&, Bk, D EH, Hydration of nitriles to amides by a chitin—supported ruthenium
catalyst: scope and selectivity, BAR{LERE 95 EEEFR, g, T 201553 26 H
FHBE (& KXIRE), Santosh Agrawal, IBFE 2, Bk B A, A%, Hydrogenation of Carboxylic
Acids Catalyzed by High—valent Rhenium Complexes, BA{LZFEEE 95 HEE=E L, 1B, FIE, 20154 3
A 26 H

BFEZ (AKIRE), BFKEE, FH%t, Ruthenium—carboxylate Catalyzed Self-induced Hydrogenation
of Carboxylic Acids, HARILZFERE 95 FFFL, WiE, T, 2015FE 3 F 26 H

SHES(EXRE), BFEZ FHABE HIKRRE TEE SHRITERESN -2 FHOAERE
ZRAWST7IFOAEIKRIL, BARICERE 95 FFFER, Iats, T, 201543 A 26 H
ZEEE (B KRE-Z2 KWEt-FEHEK), TSAREV, Vasily; CANER, Joaquim; WANG, Qing, £33 —ER,
TRERBE, BMKEA, PER, FiktE, N-Methylation of amines with methanol at room temperature, HZS
LERE 95 FFFR, S, TE 201563 A 27 H

“HEBEXK(BKRE), BFEZ, FIKRERE FEE (OO LBREAVSGN\(FTRAEX 14-OA)L
RUBRDKFRIEE, BRIEERE 5 FFTER, B, TE 201543 A 28
PELE(BAXYEL-REX- B KRHE), Joaquim Caner, Zijun Liu, BHESE, THEEE HFKRE &
&, Photocatalytic Transfer Hydrogenolysis: Redox—selective Conversion of Allyl Alcohols to Alkenes,
BALFSE B EFEFER, B % 2015453 A 28H

Hiroshi Naka (Tokyo Univ. Sci., Res. Cent. Mat. Sci. & Res. Cent. Mat. Sci. Nagoya Univ.), Joaquim Caner,
Zijun Liu, Yuki Takada, Aki Matsuoka, Akihiko Kudo, Susumu Saito, Redox—selective Conversion of Alcohols
Using Metal-loaded Photocatalysts, PACIFICHEM 2015, Honolulu, USA, December 15, 2015.

Yuna Morioka (RRIE K- % KR -4 K¥E+), Lyuming Wang, Vasily N. Tsarev, Joaquim Caner, Qing
Wang, Richiro Ushimaru, Akihiko Kudo, Ryoji Noyori, Hiroshi Naka, Susumu Saito, Photocatalytic C—N Bond
Formation at Room Temperature, B AR{LERE 96 HEFFR, REHKE, =AD 2016 £3 A 25 H.
Yuki Takada (& KR -& K¥E+), Joaquim Caner, Hiroshi Naka, Ryoji Noyori, Susumu Saito,
Regioselective photocatalytic transfer hydrogenolysis of allylic alcohols, The 96th Chemical Society of
Japan Annual Meeting, Doshisya University, Kyotanabe, March 25, 2016.

Masayuki Naruto (% KFZ¥), Ryoji Noyori, Susumu Saito, Cationic mononuclear ruthenium carboxylates as
catalyst prototypes for self-induced hydrogenation of carboxylic acids, HARIELFEE 96 EF=E L, FE
#KRZE RE, 2016 F3H26H [BFEZ : FAEFHEEZE]

PFER(BAYEL-£2XRE), EAFE, KHEF, T BEFIURMEZANS—K7ILa—
IVDRRKRIERIE, 5 35 BN NHIMEILFES VROD L, RRIEKE, 2016456 A 10 H
HZEERE (EREX- A KXKRE-2 XME+®), BB, Vasily N. Tsarev, Joaquim Caner, &, 4 #IE—ER,
THRBE, DERL, FikE, FIBEXNINNDOIAEILFEIURIOD L, WRIEKE, 201646 A 10
H

Lyuming Wang (Grad. Sch. Sci. & Res. Cent. Mat. Sci. Nagoya Univ.), Yuna Morioka, Susumu Saito, Hiroshi
Naka, Photocatalytic N-Alkylation of Amines with Alcohols for Pharmaceutical Synthesis, The 20th Joint
Symposium of Core—to—Core Program on Elements Function for Transformative Catalysis and Materials,
Kingston, Canada, Jun 27-30, 2016.

Yuna Morioka (£ K528 - & K¥E1z), H. Naka, Susumu Saito, “Photocatalytic C—-N Bond Formation with
Alcohols,” BRI+ —S LEFHMRE, BAHE, 2016 £ 7 A 21 B.

Yuna Morioka (Grad. Sch. Sci. & Res. Cent. Mat. Sci. Nagoya Univ.), Hiroshi Naka, Susumu
Saito, “Photocatalytic C—N bond formation at rom temperature,” International Symposium on Pure &

A A
=

anp
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36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Applied Chemistry (ISPAC) 2016, Kuching, Malaysia, August 16, 2016. [#[f]{23 : Student’s Presentation

Award 2 &)

Yuna Morioka (Tokyo Univ. Sci., Grad. Sch. Sci. & Res. Cent. Mat. Sci. Nagoya Univ.), Lyuming Wang, Vasily

Tsarev, Joaquim Caner, Qing Wang, Richiro Ushimaru, Akihiko Kudo, Hiroshi Naka, Susumu Saito,

“Photocatalytic N-Methylation of Amines with Methanol at Room Temperature,” EUCHEMS 2016, Seuvilia,

Spain, September 14, 2016.

Yuki Takada (£ K[ -8 K¥E1), Joaquim Caner, Hiroshi Naka, Ryoji Noyori, Susumu Saito,

Photocatalytic transfer hydrogenolysis of allylic alcohols to alkenes using palladium—loaded titanium oxide,

The 97th Chemical Society of Japan Annual Meeting, Keio University, Hiyoshi Campus, Kanagawa, March
16-19, 2017.

Msayuki Naruto (% KEZEE), Santosh AGRAWAL, Katsuaki TODA, Ryoji Noyori, Susumu Saito, Catalytic

transformation of functionalized carboxylic acids using multifunctional rhenium complexes, The 97th

Chemical Society of Japan Annual Meeting, Keio University, Hiyoshi Campus, Kanagawa, March 16—19, 2017.
(BFEZ . FEBEFERE]

Shota Yoshioka (£ KF52HE), Msayuki Naruto, Ryoji Noyori, Susumu Saito, Development of highly active Ru

catalysts toward practical hydrogenation of carboxylic acids, The 97th Chemical Society of Japan Annual

Meeting, Keio University, Hiyoshi Campus, Kanagawa, March 16-19, 2017.

INIFYEET (£ KFEHE), Siong Wan Foo, BF{KRJA, WiE#E, N-(2-EFOXS TFIL)7IRDRRE ARG K

IZ&BAXFVYDIEMEREDRF, The 97th Chemical Society of Japan Annual Meeting, Keio

University, Hiyoshi Campus, Kanagawa, March 16-19, 2017.

Lyuming WANG (4 KR - % K¥[E ), Yuna MORIOKA, Ryoji NOYORI, Susumu, SAITO, Naka, Hiroshi,

N-Alkylation of Amines with Alcohols Using Mixed Photocatalytic System, The 97th Chemical Society of

Japan Annual Meeting, Keio University, Hiyoshi Campus, Kanagawa, March 16-19, 2017. [Lyuming Wang :

FEBEEERE]

Yuna MORIOKA (£ K[ - % K¥E 1), Ryoji NOYORI, Susumu SAITO, Hiroshi NAKA, Photocatalytic

N—-Methylation of Amino Acids with Methanol, The 97th Chemical Society of Japan Annual Meeting, Keio

University, Hiyoshi Campus, Kanagawa, March 16-19, 2017.

KXHRF(BXRE-2XYWE®R), EHFE, HFKRRE WkE PESL, SEFBRIEF2 RiEICL

BIEME—HR7ILa—ILDOR/KEFILRIS, The 97th Chemical Society of Japan Annual Meeting, Keio

University, Hiyoshi Campus, Kanagawa, March 16—19, 2017.

FER(BKRRE-ZAYEL), FREXR FKRRE TkE FER, A2/—ILEZRAAER N-

AFIAERIGIZEDINRFTIVDER, BARFRE 137 %, (&, 20174 3 A 24-27 H

R (B KRE), IBFEZ, —HIRX, EBEREARZAVS/ NI4T REEH LR EO AR K

FRit, ¥ 100 EfE RS, BRRE, U, B8, 201759 A 12 H-14 B

Shota Yoshioka, Masayuki Naruto, Ryoji Noyori, Susumu, Saito, Development of Bidentate Diphosphine

Ligands of Highly Active Ru Catalysts for Practical Hydrogenation of Carboxylic Acids, HA{LZE £ 98

FFER, BAKXZE, fg, 2018 £ 3 A 2023 H

HEE (B KRE), EABRE FER, HIKRA THhE —v7ILEBER/BIEFIDNAT) Rt

[Z&BRIVLATIFERAWVEZT7I/AILRZIIVIERIG, BRIEERSE 98 HFFR, HAKE, fatg, 2018

£ 3H20-23H

HHEEE (2 KXREE), #MREE, BB, BFEX EEEN KRIIBE BEE— HiKBE 7Tk

#, PNNP 2R FER T M)V LBAREZAV - ZRIERFOAETKE, BRIEERFE 98 F

FH%, BAXZE, fiE, 2018 £3 A 2023 H

EmAR (A XRHE), SRAEKR FKEE FHE LTV L—a-TI/AIRFL - EhiERE

L= a-TI/BEMNONFFEL B -TI/TILA—ILADKEFLERIGDEFE, BARELERE 98 FFF

£, BARKZE, a8, 2018 £ 3 A 2023 H

Lyuming Wang (& KFBeH#), Ryoji Noyori, Susumu Saito, Hiroshi Naka, Transfer Dehydration of Primary

Amides Using Electron—Deficient Nitriles, BARLEFE R 98 HEEF R, HAKE, M5, 2018 £ 3 A 20—

23 H

INKEEHR (B KEREE), KB RF, BFRRE FEE RERLR, BARLAMEZAN-7ILa—ILOMRKE

E RGO, BAEFZRE 138 £, €iR, 20184 3 A 25-28 H

17



®

—y

10.

11.

12.

13.

14.

15.

16.

17.

AAZ—3FE (ENSE 20 4, EESE 30 14)
Yuki Takada (Grad. Sch. Sci. Nagoya Univ.), Megumi Suzuki, Takashi Miura, Susumu Saito, Catalytic
Hydrogenation of Esters, The 14th IRTG Joint Seminar —University of Miinster and Nagoya University,
Nagoya University, Nagoya, Oct 2, 2012.
Takashi Miura (Grad. Sch. Sci. Nagoya Univ.), Ingmar E. Held, Shunsuke Oishi, Susumu Saito, Catalytic
Hydrogenation of Unactivated Amides, The 14th IRTG Joint Seminar —University of Miinster and Nagoya
University, Nagoya University, Nagoya, Oct 2, 2012.
Kazuki lida (Grad. Sch. Sci. Nagoya Univ.), Junki Ando, Takashi Miura, Susumu Saito, Development of the
Efficient Synthesis of Di—, Tri—, and Tetra— Substituted Pyrroles from f—Amino Alcohols using Ruthenium
Complex Catalyst, The 2nd International Conference on MEXT Project of Integrated Research on Chemical
Synthesis “Molecular Functions in Complex Systems”, Nagoya University, Nagoya, Dec 10, 2012.
Masayuki Naruto (Grad. Sch. Sci. Nagoya Univ.), Takashi Miura, Susumu Saito, Catalytic Hydrogenation of
Succinic Acid and Succinic Anhydride using Ru Complex with Tetradentate Ligand, 15" IRTG Joint
Symposium between Nagoya—Miinster University, Nagoya University, May 20-21, 2013.
Yuki Takada (Grad. Sch. Sci. Nagoya Univ.), Aki Matsuoka, Ya Du, Hiroshi Naka, Susumu Saito, Acetals of
N,N-Dimethylformamides: Ambiphilic Behavior in Converting Carbon Dioxide to Dialkyl Carbonates, 15%
IRTG Joint Symposium between Nagoya—Miinster University, Nagoya University, May 20-21, 2013.
Friederike Schroter (Dep. Chem. Univ. of Miinster & Grad. Sch. Sci. Nagoya Univ.), Susumu Saito, Bart Jan
Ravoo, Reactions of Imines produced by catalytic Microcontact Printing with TiO2 Nanoparticles on
Surfaces, Thieme Nagoya Symposium 2013, Nagoya University, May 23, 2013.
Janine Frohlich (Dep. Chem. Univ. of Muinster & Grad. Sch. Sci. Nagoya Univ.), Bernhard Wiinsch, Susumu
Saito, Synthesis of Conformationally Restricted Piperidines as k Receptor Agonist, Thieme Nagoya
Symposium 2013, Nagoya University, May 23, 2013.
Takashi Miura (Grad. Sch. Sci. Nagoya Univ.), Ingmar Held, Sunske Oishi, Masayuki Naruto, Susumu Saito,
Catalytic Hydrogenation of Unactivated Amides, Thieme Nagoya Symposium 2013, Nagoya University, May
23, 2013.
ZHEL (BKXIRE), Ingmar Held, KAE#REH, 6 BFRFE 2, Bk, Catalytic Hydrogenation of
Unactivated Amides, %5 46 EIHHEBEEF DR EDFK, &, 201347 A 8-11 H
FHBE (R KIRE), BRFREZ, Tk, Catalytic Hydrogenation of Unactivated Carbamates and
Carbamides, % 46 BIFHEREF DR EDFK, &, 2013F7 A 8-11 H
Yuki Takada (Grad. Sch. Sci. Nagoya Univ.), Siong Wan Foo, Yusuke Yamazaki, Susumu Saito, Dehydrative
Synthesis of Chiral Oxazolidinones Catalyzed by Alkali Metal Carbonates under Low Pressure of CO,,
OMCOS17 (17* IUPAC International Symposium on Organometallic Chemistry Directed Towards Organic
Synthesis), Steamboat Springs, Colorado, USA, Jul 28—Aug 1, 2013.
Zijun Liu, Joaquim Caner, THRIRE, HER, Fikt (RIEX-ZKIRE), AR EKERAWNS7ILO—
ILHLDLEYI RBIRGKRET LT EF DR EURIG DR 2013 FLEE /S, U, EE, 2013
F£9H9-12H
FHBE (ZXKIRE), BFE2, = HMEE, 5, Catalytic Hydrogenation of Unactivated Carbamates
and Carbamides, ¥ 4 EI#i&ME T RIDL, #L1%, 20134F 10 A 31 H-11 A1 A
FREEX(ZXREE), NEERF FKRRE W€ P BR, SHETLLTZVLAEEZANA
ERILEMDKFIL, FE4BHREMES VRV L, #LIR, 2013 10 A 31 B-11 A1 H
REEZF(EXRE), A+HIIES FEEXR HKRE, FHE FEE, Hydration of nitriles to
amides with polysaccharide—supported catalysts, Rk 25 &£ /E IGER F£XREES, BHEKE, 2013 F 1
HA8H
Aki Matsuoka (Grad. Sch. Sci. Nagoya Univ.), Takahiro Isogawa, Yuna Morioka, Ryoji Noyori, Susumu Saito,
Hiroshi Naka, Hydration of Nitriles to Amides with Polysaccharide—supported Ruthenium Catalysts, IRTG
Mini Symposium 2013, Miinster, Germany, Nov 11-12, 2013.
Masayuki Naruto (Grad. Sch. Sci. Nagoya Univ.), Takashi Miura, Susumu Saito, Catalytic Hydrogenation of
Succinic Acid and Succinic Anhydride using Ru Complex with Tetradentate Ligand, The 3rd International
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18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Conference on the MEXT project of Integrated Research on Chemical Synthesis, Nagoya University, Jan
10-11, 2014.

Zijun Liu  (Tokyo Sci. Univ. & Grad. Sch. Sci. Nagoya Univ.), Joaquim Caner, Akihiko Kudo, Hiorshi Naka,
and Susumu Saito, Redox—Selective Generation of Aldehydes and H2 from Alcohols under Visible Light, The
3rd International Conference on the MEXT project of Integrated Research on Chemical Synthesis, Nagoya
University, Jan 10-11, 2014.

Aki Matsuoka (Grad. Sch. Sci. Nagoya Univ.), Takahiro Isogawa, Yuna Morioka, Ryoji Noyori, Susumu Saito,
Hiroshi Naka, Hydration of Nitriles with Chitin—supported Ruthenium Catalysts, Core—to—Core / IRTG 17th
Joint Symposium, Nagoya University, Nagoya, Jun 12-13, 2014.

=HES (A KRE), BREZ, TikE, MERMTFELD Ru BEARZAVDSHIILKRUET7IFOAER
KFE, £ 7 BEARURD DL FEMBEHAR RS FAE I EOERISURIY L) E7ERNRAY
VRS L (I A A TR LD BRI RTY L), dBEAE, HLIR, 201446 B 20
—21H

Yuki Takada (Grad. Sch. Sci. Nagoya Univ.), Siong Wan Foo, Yusuke Yamazaki, Susumu Saito, Catalytic
fluoride triggers chemical immobilization of atmospheric CO,, 19th International Symposium on
Homogeneous Catalysis XIX (ISHCXIX), Ottawa Convention Center, Canada, Jul 6—-11, 2014.

Susumu, Saito (Grad. Sch. Sci. & Ins. Adv. Res. Nagoya Univ.), Masayuki, Naruto, Santosh Agrawal, Takashi
Miura, Hydrogenation of Carboxylic Acid Derivatives Using Catalytic Molecular Surface (CMS), International
Symposium of Homogeneous Catalysis XIX ISHCXIX), Ottawa Convention Center, Canada, Jul 6—11, 2014,
Katsuaki Toda (Grad. Sch. Sci. Nagoya Univ.), Masayuki Naruto, Takashi Miura, Susumu Saito, CO,
Utilization—oriented Hydrogenation of Unactivated Carbonyl Compounds Catalyzed by Ruthenium
Complexes, The 4th International Conference on MEXT Project of Integrated Research on Chemical
Synthesis, Kyoto University, Uji, Jul 10-11, 2014.

Aki Matsuoka (Grad. Sch. Sci. Nagoya Univ.), Takahiro Isogawa, Yuna Morioka, Susumu Saito, Ryoji Noyori,
and Hiroshi Naka, Hydration of Nitriles Promoted by Chitin—supported Ruthenium Catalysts, The 4th
International Conference on MEXT Project of Integrated Research on Chemical Synthesis, Kyoto University,
Uji, Jul 10-11, 2014.

Masayuki Naruto (Grad. Sch. Sci. Nagoya Univ.), Susumu Saito, Catalytic Hydrogenation of Carboxylic
Acids Using Ruthenium Complex, ICOMC2014, Royton Sapporo, Sapporo, Jul 14, 2014.
EHIER(EE7VTIyOKR- L KRE -2 XYE®), AEFEZ, HEEE, Benjamin R. Knappett,
Andrew E. H. Wheatley, ik, FES, FFUEFILToD LMEEZAW M) JLOKFIRIG, 550
HEMEL ORI LMYERRAROHLVEL ], REEKXRE, £5E, 2014512 5 19-20 8
Siong Wan Foo (Res. Cent. Mat. Sci. Nagoya Univ.), Susumu Saito, Phosphazene—based organocatalysis:
synthesis of oxazolines via dehydrative cyclization, 2" IRTG meeting+Miinster/Toronto G 2027: New
Trends in Molecular Activation and Catalysis, (Toronto/Minster/Queens/Kyoto/Nagoya University
Symposium), Miinster University, Germany, Oct 5-6, 2015.

Aki Matsuoka (Cambridge Univ. & Grad. Sch. Sci. Nagoya Univ.), Takahiro Isogawa, Yuna Morioka, Benjamin
R. Knappett, Andrew E. H. Wheatley, Susumu Saito, Hiroshi Naka, Chitin—supported Ruthenium as a Catalyst
for Nitrile Hydration, PACIFICHEM 2015, Honolulu, USA, Dec 16, 2015.

Yuna Morioka (Tokyo Univ. Sci. & Grad. Sch. Sci. Nagoya Univ.), Lyuming Wang, Vasily Tsarev, Joaquim
Caner, Qing Wang, Richiro Ushimaru, Akihiko Kudo, Hiroshi Naka, Susumu Saito, Photocatalytic
N—-Methylation of Amines with Methanol for Medicinal Chemistry, PACIFICHEM 2015, Honolulu, USA, Dec
19, 2015.

Masayuki Naruto (Queens Univ. & % K[EH¥), Philip G. Jessop, Susumu Saito, Hydrogenation of Carboxylic
Acids Using Non—precious Metal Complexes, IGER Annual meeting 2015, Nagoya University, Nagoya,
January 8, 2016.

Yuna Morioka (BRIE K-8 K[5EH), Lyuming Wang, Vasily N. Tsarev, Joaquim Caner, Qing Wang, Richiro
Ushimaru, Akihiko Kudo, Hiroshi Naka, Susumu Saito, Photocatalytic N—Methylation of Amines with
Methanol, IGER 2015 FEFERBER, BHEKRF, £ 5E, 2016 F 1 A 8 H.

Yuna Morioka (Tokyo Univ. Sci. & Grad. Sch. Sci. Nagoya Univ.), Lyuming Wang, Vasily N. Tsarev, Joaquim
Caner, Qing Wang, Richiro Ushimaru, Akihiko Kudo, Hiroshi Naka, Susumu Saito, Photocatalytic
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

N—-Methylation of Amines at Room Temperature, The 5th International Conference on MEXT project of
Integrated Research on Chemical Synthesis, Nagoya, Japan, Jan 29, 2016.

Masayuki Naruto (Grad. Sch. Sci. Nagoya Univ.), Susumu Saito, Cationic Mononuclear Ruthenium
Carboxylates as Catalyst Prototypes for Self-induced Hydrogenation of Carboxylic Acids, The 5th
International Conference on MEXT Project of Integrated Research on Chemical Synthesis “Chemical
Science for Future Societies” Nagoya university, Nagoya, January 29, 2016.

FEER (REX- L2 KRE- 2 AXWEL), TR, TSAREV. Vasily N, CANER, Joaquim, £&, 4 ALE
—BF, THEMBE, PERE, FHE, "Ag/TiO, RMEEZAN7ID 0O N-AFILIERIE", 5 35 BHRAH
MO F VRO L, B/IT, 2016 56 A 10 B.

Masayuki Naruto (Grad. Sch. Sci. Nagoya Univ.), Susumu Saito, Cationic Mononuclear Ruthenium
Carboxylates as Catalyst Prototypes for Self-induced Hydrogenation of Carboxylic Acids, Chemistry,
Integrated Research Consortium on Chemical Sciences Kick off symposium, Nagoya, Japan, June 22, 2016.
Masayuki Naruto (Grad. Sch. Sci. Nagoya Univ.), Susumu Saito, Cationic Mononuclear Ruthenium
Carboxylates as Catalyst Prototypes for Self-Induced Hydrogenation of Carboxylic Acids, The 20th
International Symposium on Homogeneous Catalysis (ISHCXX), Kyoto, July 10-15, 2016. [IEFEZ : Best
Poster Award Z &

Yuki Takada (Grad. Sch. Sci. & Res. Cent. Mat. Sci. Nagoya Univ.), Joaquim Caner, Hiroshi Naka, Susumu
Saito, Regioselective Photocatalytic Transfer Hydrogenolysis of Allylic Alcohols without Salt Waste
Generation, The 6th International IUPAC Conference on Green Chemistry, Venice, Italy, September 4-8,
2016. (Poster presentation). [ H#E : Best Poster Award & & ]

Shota Yoshioka (£ K[¥8), Masayuki Naruto, Susumu Saito, Development of Highly Active Ru Catalysts
toward Practical Hydrogenation of Carboxylic Acids (P2-91). 63" Symposium on Organometallic Chemistry,
Japan, Waseda University, Tokyo, September 14-16, 2016.

Yuna Morioka (£ KR -4 K¥E1), Hiroshi Naka, Susumu Saito, Photocatalytic N-Methylation of
Amino Acids with Methanol, IGER Annual meeting 2016, Nagoya University, Nagoya, January 13, 2017.
Masayuki Naruto (% KT ), Susumu Saito, Catalytic transformation of functionalized carboxylic acids
using multifunctional rhenium complexes, IGER Annual meeting 2016, Nagoya University, Nagoya, January
13, 2017.

Yuki Takada (£ KR -% K¥E+), Joaquim Caner, Hiroshi Naka, Susumu Saito, Regioselective
Photocatalytic Transfer Hydrogenolysis of Allylic Alcohols without Salt Waste Generation, IGER Annual
meeting 2016, Nagoya University, Nagoya, January 13, 2017.

Dinesh Sawant (Res. Cent. Mat. Sci. & Grad. Sch. Sci. Nagoya Univ.), Susumu Saito, Amide condensation by
diboron catalysts, The 6th International Conference on MEXT Project of Integrated Research on Chemical
Synthesis “Chemical Science for Future Societies”, Hokkaido University, Sapporo, January 26—27, 2017.
EEEX(BKRE), BFEZ, FEE, THILRVBOERMGKRIEEERLZEEEILT=V LA
I DRAFIZHIXKRY AEMERERAE LU A—F 1R URODVL, EHIEKRFSEEIBK
EE AHE 2017F3/F10H.

HEER (A KXRE), FEE, 1)V LBREAV - ZRIERRDOALETRIG, F 50 AEREREE
FOLEOER, TULERHEE RTILIVA—=, FLIE, dtiEE, 20178 A 7H-98

FEE (BKRE), FHEE BIEFI LoV LBRONAT)YREEREZRAWVSTI/AILRZILEER
IS, B0 AEHREREFOREDNER, TEURAHEE RTILIUA—=, FLIR, dtiEE, 2017 F8 A 7
H-9 H

WEERE (B KRE), WEE, LTI LEBRZAVETI/BEOBECHFENKRIERIG, 5 50 BIHH#
EREFOSENFR, TWERBHE RTILIUA—=, 1%, dLiEE 20178 A7H-9H
SREEN(BKIRE), BFEZ, Ke Wen, &, Development of highly active Ru catalysts toward
practical hydrogenation of carboxylic acids, 7'1)— BRI FERABTHEITOS 5L IGER 2017 F£E
FERFES LEBERFEHEE, £4HE, 201841 8108 [EHMMEX : IGER Annual Meeting 2017
Poster Award Z &

Lyu—Ming Wang (Grad. Sch. Sci. Nagoya Univ.), Yuna Morioka, Kellie Binder, Andrew E. H. Wheatley, Susumu
Saito, Hiroshi Naka, N—Alkylation of Functionalized Amines with Alcohols using a Copper—Gold Mixed
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Photocatalytic System, The 1st International Symposium of IRCCS, Kyusyu University, Fukuoka, January
24-26, 2018.

49. Shogo Mori (Grad. Sch. Sci. Nagoya Univ.), Takahiro Aoki Susumu Saito, Nickel Complex/TiO2 Hybrid
catalysts for Photocatalytic Aminocarbonylation with Formamides, The 1st International Symposium of
IRCCS, Kyusyu University, Fukuoka, January 24-26, 2018.
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