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FOSHEPMENT &35tz BEFEFEREND, RUAXF Y A X L — FOBIRB, v—Y
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[ %2 ] [1] K. Yonesato, K. Yamaguchi, K. Suzuki, Chem. Sci., 15, 11267-11271 (2024). [2] K.
Yonesato, Y. Watanabe, M. Pascual-Borras, R. J. Errington, K. Yamaguchi, K. Suzuki, Chem. Sci., 16, 13183—
13188 (2025). [3] Y. Watanabe, K. Yonesato, D.Yokogawa, K. Yamaguchi, K. Suzuki, /norg. Chem., 63,
2338823395 (2024).
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® Ryo Toyoshima and Hiroshi Kondoh, “In situ/operando APXPS studies for hydrogen related surface
functional materials” 10th annual APXPS workshop Taiwan-Taipei 2023412 H

o NS, BEEE IR REHEIRT <RI X 5 CoER LM D AT
NBLE” HARBEZEERBERCERE RS BT 202444/

® Ryo Toyoeshima, “In situ / operando observation of surface reactions under realistic conditions by
synchrotron-based X-ray spectroscopies,” The 5th Materials Research Society of Thailand International
Conference in conjunction with the 1st ECS Thailand Meeting (MRS-Thailand 2025), Bangkok,
Thailand, May 14 — 16, 2025. (B FRFEH)
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®  Tatsunosuke Manabe, Kazumi Akai, Yasuaki Einaga, Rye Toyoshima*, and Hiroshi Kondoh*

In Situ Vibrational Spectroscopic Study for Photoelectrochemical CO, Reduction over the Au/p-GaN
Catalyst: The Role of HCO3- for Selective Reaction, J. Phys. Chem. C 2025, 129, 10, 5140-5147.
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[a] Isolated yields. [b] NHC-borane B was used instead of NHC-borane A. [c] The concentration was 0.1 M.

21



(WFZER%IE A ONT B R )

FEWNT, 7R =N LD REA T — L TCOERKE M L7z (B3a, b) , L2L. NHC-HR7Z
VADFUNRIZET DA XX U U TR OE D | S LT OGRETIE 7 v —in~
DEHANKETH 7=, T7hbb, 7u— Kt TlE, WIS R 2T 720, @R 4
CHEM TSN RNETH D, £ 2 THIZRARBMEGHRE LT, FEoMT I ITERB L,
=T D a L OC-HAEG L, HIRIIFTWES Th 0 KFHE GRS LCHRE L, BIZERD b
WER BT T e KB AR E L CRIHREZE E Miff S b, £2C, =hrAF LV
FHERSE W ET VRIG AR LT (B3c) o JERUR T, BH=M7 I V2 EHSE S L&
DEITL, = b YT L—rFRIEZ R L EZDbNDE Faxi A v R—110035 51

72o A4, B2 =T X v a i b L. = b Y Diels-AlderS{ i~ & T H T 5,
3. 7J0-READ#ERE, KRGS EHRELTTIVOF A
(@) 7ZA—ADBERE/IHJUI LIEDHEE (b) 7O0—EEBIRE

Me
o diene 5 (5 equiv) ()/’6 ®N
: g\O@ NHC-borane A (2 equiv) N + H%/ ] irradiation with 370 nm

PhH (0.05 M) N"o

air, rt, flow rate = 6 mL/h Me X {r?as%?vn;:t
1a 370 nm LED 6a 7 (FiBtk)
(c) B=EMR7IVEMALLETEDRH
O 9)

OH

N C) N /
®0 NR, N
p——— — / i
irradiation
volumn of light irradiation (1.0 mL)
8 9 10

2. AXYPUERVEIRFOT OIS UEAREDRR
BoNTZAXH TV ORRLFIHICER L, EIC X ON-OAHEICER Lz (B4) .
f%%//@NoﬁAiw@m%ITkw N-Of & BZA~DBZUFI A S filiZd7e vy,
. R TIAFa AFAREEET DAY T 653330 nmf T DEESSERIN G S Z LT
EL HT N F—% AWV TZEN-OFE A B & SR SUS~DIE A 2 kA 7o, EEIZ, 7' b
ﬁ¢ 325 nmD Y& RET 5 LEN RIS EIT L, = RF 7Y DoanG bz, ARG
=PI ER AT NVEAATHAEETHEITL, BB, ek 527, 72, v
VHEENAOAE S FTRETh o 7o, BUEIL, 72 2 R FME O HRRERC RSB O fEAT 12 1)

FTFEREAT > TN D,
R4. IRFIT IV I VAR RIS

9 g g g
o'y -C>
N - = Nt
/©/ acetone, rt, 3h /©/ /©/ /©/ O
325 nm, 86%
FsC FsC MeO,C

6j 1a 11b (48%) 11c (44%) 11d (60%)

Ub, =hue7b—othiEZFfH Lc= e Y7 L—r 0 L i< = b v Y Diels-

AlderSUS % Bi%s LA AR AR RIETH LA XV OGRIEE L Lz, b2, AL
XYV OHN-OFEAHA LR L, = a7 L— O 2MAEOBRICHKD) Lz,

PR R

1. Taiki Kaneko, Rin Ito, Toshitaka Okamura, Takaaki Sato, ‘“Photoinduced Reductive [4+2]
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