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cheme 1 Synthesis of cyclopentadienone platinum(II) complexes

Figure 1 X-ray structures of cyclopentadienone platinum complexes A(left) and B(right).
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D FEMNER S T=, (Scheme 2) Ff-FBA CITARPTELEERTEETHY ., BE R X EE
ERRITIC R DI ERATICE R DILT=, (Figure 2) 8K C TIIBRREFOTOMALIZKYESL
FAEROF L IORVADIZIVEM FEL T’ TEAIL . B & 500 7B AL 0) PO i & 4
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th Me Ph2 Me

Scheme 2 Oxidation of B with Brensted acid. Figure 2 Structure of C

(2c) ERAFIIIARLVEDIZ IV ASERN LD ER-EALFHER C-H ETHRH
FEACEBEENBEET CTMEAT LA D ERIFERSNTz, (Scheme 3) Ffz. k)
IILAOEBEE T CRESEZOLDERMNEEEAFILEDKESICI /AR 20T/
VEREAEFIEALEZ 1 TUILBE(DEATH LI LA HERINT, THahbEFOXS o0
/\°>9~>‘I:)bE%yx%)bb\bwmimﬁ’%% =1 “iﬂ@ﬂﬁﬁﬁb\;_ TLT=,

Ph
(excess)
Pt(ll THF dg, rt. Ptk\): Y Ph PtQ}Dh

th Me th Me Me CHzH th X
o) o] o]
H* : Py > = Hcl > I >>HBArf(EL,0),
FsC~ “OH H;C” “OH D;C” ~OD

KiE: 24 BFa(ELO)

Scheme 3 reductive elimination of C-H bonds from hydroxycyclopentadienyl complex.

2-b TRLTz$EA B OTOMAMEIZKD 8K C DERIKEREE. ) T7LAOEFEE. TRSTIL
A 0ORDE . Brookhart’s acid (HBArs*(EO))DWFNTHEITT D, LHL. HiKikFRKFREE
B0ETHRE X EROSEEREE. M) 7ILAOEREE. B KRBEEET CLAMAETLAEL,
FLRERBICEY. SREONILAOEREFEE T TLARELADE M LI IOE—
(-43.9 cal/mol-K)& R ZEMNDMoT=, (Figrure 3, righ) Ch 5D RERFER KXY, X -EED
W7 AN RO ERIREICREI 5 I HENRESN . DFT ZAVV-ERmITEIC
&Y. Figure 3 ISR NETOERE-BREFHENFTHEEZTHRE ANETLTLSIES
TREENT=, (J Am. Chem. Soc, 2019, 141, 2247. ; A EEHmE HBANREIBEER)-
ISCHA-4-IFOC-9-Gordon research conference, Inorganic Reaction Mechanism [CTEEHEK
FH. BRLEREZFTERICTEXRFTE)
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Eyring Plot
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y = -6.7E+03x - 2.1E+01
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o b
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B
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AH¥18.5 kcai/mol  AS*-26.5 cal/mol K AH#13.7 kcal/mol  AS+ -43.9 cal/mol K
calculated on M06/SDD,6-31G** Determined by Eyring analysis

Figure 3 Proposed transition state, calculated and experimental [ /H* and ' S*

(2-d) EFAFILHARVADIZILA) D) LA LD EE-ERAIF 7B C-H EThIfR
i3

2-c LRAKRIZEEMETIEGSA) DY L=ZMEBEAENSD sp3C-H #EEZTTHIBGBE R IS ER
BIL = AV LBARZAVERE FREREEG CRARGERENEFEDREELEARD
REIC 1 RTHD, FEER REETIEEBRREICE 0 RELoT-, COREMETV MO
E—I& /&L (caled: +7.7 cal/molK, expl; 9.8 cal/molK), SEALEFEEED 1:1 K &AL, K<
IVFOE—ELEEDOLEIETHIRE THAZENREIN =, CORRIZA) DD LK
THASEKRELAHFOERBRAFIHENG C-H ETHBRBENRI S TSI EETRELTL
%,

AHY 164 = 20.4 keal/mol AHY o) = 22.9 keal/mol
Ph Ph 1 = 1 = —
Ph OH  CH,COOH (20 L) Ph o AS* caieq) = +7.7 cal/molK ASt oy = —9.8 cal/molK
Ph Ph N 12 Eyring Plot
RsP” \ Me T °C, THF-dg (0.5 mL) R3P” Noac Ml 13 o ¥=-11310x+20.767
Me d) E » R?=0.9901
* -‘o 3. : ° =
5 =| 15
@ f,?-J b .
/Ir . f‘>—CH3 J}J 0.0029 0.003 0.0031 0.0032 0.0033
L7 1 e calculated on MOGL/SDD,6-311+G** yT

with gd3 dispersion correction

Figure 4 Reductive elimination of C-H bond from hydroxycyclopentadienyl iridium complex.
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1. Takuya Higashi, Hideaki Ando, Shuhei Kusumoto, Kyoko Nozaki, Metal-Ligand
Cooperative C-H Bond Formation by the Reductive Elimination from
Hydroxycyclopentadienyl Platinum Complexes, J. Am. Chem. Soc. 2019, 141, 2247-2250.
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2. The 67" Conference of Japan Society of Coordination Chemistry
S5 Exploration of Relatively Uncharted Reactivities of Transition Metal Complexes for
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Synthesis and Reactivity of Cyclopentadienone Group 9 and Group 10 Metals
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3. Metal-Ligand Cooperative C—H Bond Formation and Cleavage by Cyclopentadienone

"”‘hf



Platinum Complexes. Takuya Higashi, Hideaki Ando, Shuhei Kusumoto, Kyoko Nozaki,
The Fourth International Symposium on C-H activation (ISCHA-4), Keio University,
Yokohama, Japan, 2018/8/30-9/2, P40 (Poster)
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MIT special inorganic seminar, Shuhei KUSUMOTO, Metal-Ligand Cooperative Bond
Formation and Cleavage, (Invited lecture, Sep 5" 2018)
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ROERBICLAMGMBELLTHETICELREL, ZBIERFBEOCA —ILHLDERE
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[@ 7 ILhr®D C-H A E ML RIS ET ]
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WML, B D L+2-S T /EYD DRI ﬁﬁa)ﬂﬂﬁi,ﬁlir&é;&b\ﬁﬁﬁ; ISz,

OH 0
@ Catalyst R R .
Air 0.1 MPa, CH5CN, 363 K, 6 h OH OH

CeO, : Conv. <0.1%
2-Cyanopyridine : Conv. <0.1%
CeO,+2-cyanopyridine: Conv. 4.7%, Sel. 76% 12% 1% 7%

4. Bt ) D LE2-OT/EYOUD LA MIERERWN-TH I 2 DERERE

(2, AEREF AL DEERBIERISICEERLz. EBRIEYM+2-27/EYDUfi
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B AL-fRIEA CO BEIERIG (CeosCroisRhoosO. 300 mg, CO 1.1 mmol, CO/O,/Rh =
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AURISIZEWNEEZE T AMEMHOIERH THI I LT HERLT-,

HET—7 C EEREYMEERERENREHEASHOE-AEIEY R SRl RE T
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WEED . ZOMBEERICOWTERBRAT S, A2V FESEICOVWTIE. BEBIEMDOH TIEXIE
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Fig. 1 ZSM-5 zeolites with different Al distributions
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Fig. 2 The relationships between the amount of Al species derived from FAU-type zeolite in the
gel and the amounts of Q*(2Al1) and Q*(1Al) species in the product.
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Fig. 3 Liquid-phase oxidation of methane over Fe-containing MFI-type zeolite. Reaction
conditions: 10 ml solvent, 323 K, 50 mg catalyst, FS(T)15, 27 mmol H>O, 2 h, 3 Mpa CHa.
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Fig. 4 Catalytic conversion of methane over Cu-exchanged CHA-type zeolites with Al
distribution varied. Reaction conditions: fixed bed reactor, cat. 100 mg, flow rates of the
reactants: CH4/02/Ar = 16/4/5 (SCCM). reaction temperature 773 K.
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