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Development of photochemically promoted synthetic reactions utilizing
characteristic reactivity of transition metal species
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Carbenes, divalent species of carbon, are highly useful reactive
intermediates in synthetic chemistry. However, it is not necessarily easy to generate carbene
efficiently from readily available and stable compounds and to control their reactivity.

In this research, we have investigated synthetic applications of photoinduced carbene formation from
acylsilanes to explore novel synthetic methodologies. For example, we have succeeded in developing

an efficient methodology for generating carbenes from acylsilanes through visible light-induced
energy transfer process. Furthermore, we also explored novel carbon-carbon bond forming reactions by
the combination of photo-induced carbene formation and transition metal-promoted activation of

substrates.
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Typical method for generation of Fischer-type carbene complexes

, [M°] ;
T T3 X BEIR D T3 R M(CO)s —= iR /ﬁ
RIDREFOMEERD, £ @ emeay T M(CO)s ©co) | R W

%;ﬁé\ﬁé}%égg{ii?gé% carbene transfer(M, = Group 9-11 metal, etc.)
BN a w (CEA
T o &IEIT, (LR, O

LosmBEAEMpEELT o o | oSt &SI Osi

N N . ~— B [ T s
)EFJ A %2%\% AR5} 0071'1 (75 = R)]\Si rt R)'. R)I— complexa’[ion> R&[M’]
X)), ZoarvT NEEBT (Si=SiR’s) siloxycarbene I hili
X, TV T Ut eR nucleophilic, transient electrophilic

FEDIRAMIZIE IR 45 721 T Fisher B LA_UAEKZ SR TE D22 LW kR E 225,
Z ZCEBIC, 2B L VT OERRE TIZ X D Fisher B VA~ U BEAD Al A 32 72 &
Z A, VD 7 F A o VESE Fischer-type Cu-carbene complex

RKeTaANYT Dk o5 )
BRAWICKIE TR & P Qst

179 & 1ZIFEERYIT Fisher Ppo_;o-indu%ed generation R™N[Cu] MR’

H 5y 7L~ B NI 7 of siloxycarbene . com——

ZEERM L, ZOIKIT O hvis) oS eeetopnie »
e d L OB L CRE R J\Si —_— R ) Catalytic [4+1] cycloaddition
REETHEET 5 2 LT nusleophili R. 1 OSi
BT FIEIC L D0

Hroofti, BBIDOSRDARL oS/’

THERROT DI ENTE L, IBIT, ZOMHKEFEY T L DORIGHEIZ OV THELZE Z
A, ovax Uy EOSTRTIBRLER R E S EITL, 7 v X ) VFERNBAT
RINBETHELNADZ E LN oT-,

i, AREF L L TAM Fischer U LR USEAZ R4 S8 B H @2 FIET
BY . HRERODDRRL S 2D, EAE, POBIE - RAFORIICEY wa kL
RUDGEZEFIETE DTN H Y . B OAEEIZ L 5 Ble 2 SR O BB ARFH Ak
IGDERBIRE~OEGLRITLZ D20, BRLFENRERLIEFICRETVNEEZEZLN
%,

PLE, RRFZE T, T3y T v DOREMAIC L D v a v DR AR AR ER T 5
HFRERZEAT S L2, B4 L AR UTEO ROSHEIEEIC T 2 S BRE 2170, EY s
BFEDIERZIEMT 5 2 & T, Il o2 0 ARG R T 5 Z LITlkB Lz, b
DRI, RIS ZIERT 52WEARK. & SITIEI AR & RISIEERE & 45 8otk RIC
RELEFETHLDOEEZBND,



2 2 0 0

Ishida Kento Yamazaki Hokuto Hagiwara Chihiro Abe Manabu Kusama Hiroyuki 26
Efficient Generation and Synthetic Applications of Alkyl- Substituted Siloxycarbenes: 2020
Suppression of Norrish- Type Fragmentations of Alkanoylsilanes by Triplet Energy Transfer
Chemistry - A European Journal 1249 1253
DOl

10.1002/chem.201904635
Takeuchi Taiichi Aoyama Tsukasa Orihara Kurumi Ishida Kento Kusama Hiroyuki 23
Visible-Light-Induced <i>In Situ</i> Generation of Fischer-Type Copper Carbene Complexes from 2021
Acylsilanes and Its Application to Catalytic [4 + 1] Cycloaddition with Siloxydienes

9490 9494

Organic Letters

DOl
10.1021/acs.orglett.1c03683

14 1 1

117

2020

-Trost

117

2020




101

2020

[4+1]

101

2020

115

2019

Kento Ishida, Yuta Fujikura, Yuki Tanigawa, Kohei Yamaguchi, Hiroyuki Kusama

Intermolecular Coupling Reaction of Photochemically-Generated Siloxycarbenes with Allylic Alcohol Derivatives in the
presence of Pd Catalyst

20th IUPAC International Symposium on Organometallic Chemistry Directed Towards Organic Synthesis

2019




66

2019

36

2019

36

2019

Hiroyuki Kusama

Synthetic Applications of Photochemically-Generated Siloxycarbenes

2019

2019




2019

100
2020

100
2020

100

2020







