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Nonlinear Development of Decarbonyl Transformations: Translocation,
Deoxygenation and Metathesis
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In this study, we have developed catalysts for the nonlinear development of
decarbonylative coupling reactions of aromatic compounds that we found. Specifically, we initiated
the development of highly challenging reactions, namely, ester dance reactions, deoxygenative
transformation, and metathesis reactions, and realized them. In addition to the decarbonylative
coupling reactions, three new methods were developed for the transformation of aromatic esters,
which were mainly nucleophilic acyl reactions to carbonyl groups, and this research is considered to

be significant from a synthetic chemistry perspective in that it has realized various effective
uses of basic chemicals.



¥ X C—19,. F—19—1, Z—19 (i38)

1. #FZEBIAA S DY =

FHEFACAWITTR # DRI 2 bR B ESR S AHEE TR SLFRFEE DR T
ISR 2SR CH D, FEFEILEMIHET S =—FT Vb AT T IR =
FerER LIFERIEFOFRETHLLTE Y NLHERERE) Thb, BRREL WV HIAOEY K
AL TIEDH D H OO, ZDH ONPLEER CRETH) & LTI < SISIZFE ERm BT iRdo 7z,
Bt flltt Ll U7 SRR 2 N2 % Z 2ok IS BBERR O X 5 ZeZg@h 2R L, SREEAI &
ST DEEE T~ 7 RS, Tbb, DAHEREGEEL Y v 7Y v i) MEE &S
nNTWa, WF5EE S b= AT VRS » 7 ) o (B ViR = V) RO & RS SEBR LT C
WG LTZENATEEOMEE DB ALY | PV = AL T BRI 3R LT %E
Kl ipolz, LonL, —#HORIGIE, HEWEIZRR D01, KEE v T AvhE Hni-7 .
A7 TV TR BW T SRR B A 5 2 5, KIZ, WERESCEEZET S L0 o
SHEIEH D b0, WHERRELZ BBEE)] L L CARTILENRNTEX L7248, B
RUEDOT VA 7 ZAN—FHFTE RN, TRDOLARKSIICBWNTH, TATL—EREAEL VD
IR EBNIGSTH D,

2. MFEOHK

W2 525 L U= /AL A ORI VAR = AT T 7 o P RISOIERIE R Y B L1
RGBT ICE T Lz, BARRICIE, = AT AZ R (H58) BOG. BERERIEG, fiA
POt &0 9 @R SOSBR%E & B L7z,

3. WL

MIEZ IR IR T 28 & LT, WA & 2GR A2 LE LTz, T72bba RO b A D
B, () 58 = AT VE R (2) BEEEMN  BBEOHREZREAMM, LT, Q) AXEY
A T AT NVEMOCED~B LEX D2 ETH D,

AR,

(1) 7 a S A/ A NVR=AIZ L DT T A > /Pd 88K % ARk, HO v hAk/ BrR =
HIZk V22X 7 VBRI 'S

(2) B FU RROEAIZ LY BN VR VKRR TTT 5 L RFFICREAZEANT 5

(3) AR LTz —{LIRF A DT U — ALK COF &R a7 Ao% OF%E) 1B
EWVN D 3OO AN T,

4. #FZERE

1) = 2F AL v ZAREN

INT VT N A W S FEE AT VO EER E2 AT AVBE) (AT VA R) RO & B
L7z ZJERAT 4 VENLF deypt EXT DT AOMIEREZ WA Z ENKSETOHETH S,
SRR ENRT UV — VT AT IR LC, FHRER EICBIT D5 AT AENLO 1, 2-FBEH LT L,
WG DHEEREERNE LN D, ARISOFRAMEEZ RS —FlE LT, TATIH R Lk i
HNR= NI T 7 o T OBRIGEBRFE LT, 512, BER BT 2 AT IVENNO
L 3-BESE (ZEOT AT IVE v ARE) \ZHE< 3 TR VAR = Bl — 7 WAL ROG S A1
TRH L7,

I A T
Sk

K,CO3 31 Examples
B R REBERLDIRFLVI VR /BRANVE=LBRIG

(o}

] ©
Pd/dcypt
1 ) cyp 1, T nu
—— OPh ———
Ester Dance Decarbonylative
Coupling

Tandem Reaction

IRTFNIYAX2 | BALE=LT—F It

0.

[¢]
4 Pd/dcypt
3 z 3 OPh —_—
| 1, —|C ——— [ L | ———— [ L.
N Ester Dance N Ester Dance N Decarbonylative
o

OPh

onyla N~ oph
Etherification



(2) i pRsR TS A i
Fo 2 1 ILIRT, = v P NVEREEFE T, FREBET ATV E W=, Y ALEW E OB h VR =1
B C-PfEATERRLZBR%E Lo, Z OIS TIEHEHRZ AT VRT U —AbAlE L THREL . %F
mTéﬁ*%)/kA%ﬁﬁ%né — 5. ARWFFE TR A 1X, W28 EMEEEZ T U0 At

BZ2DHIET, FBEBRT AT VNV ULA] LT s, XUV ALEINELND
ZEERWE L, RRGIE, NIV A EBETEERERAT 0 VENLTE H YRV, BN
ELTXET N ULEHAND Z L TRhERMIC ’iﬁﬂ“éo ~T R ET, HAx OBEERTAT
IV FRETH B,

BRALVR=LBRISEBRERB RIS

Emerging BALE=LBC-PRERIKE

(o]
5.0 mol% Ni(OAc), P
oph . H‘Plp 10 mol% dcypt ‘ \ 5 Z
R R 'AmyIOH
150 °C dcypt

Ni/dcypt Catalyst

This work | BIERRBC-PREESRIS

o 5.0 mol% PdCl,
10 mol% dcype [o)
OPh H. 9 HCOONa (1.5 equiv) P
+ 28 R R "
R R DME ~— L
deype

150 °C

Pd/dcype Catalyst

(3) KB A AT

Ni/deypt il IXH FRT AT VD C-CFEE R X OEEBRE A1 7 A D C-XHFEE X="a 7 V)
DOUIWRATRETH D Z & Nbho Tz, Faxld, 20 Ni/deypt N EFE o 7 bW
(Ar'-X) & B/ AT )V (Ar*-C00Ar?) & DT U — VARSI B N TH D &5 2 1, Bt ofs 5,
BHDORZEIENHEIT LI B2 BND, T AT AR Aa AT U —)L IR LAY
(Ar'-CO0AT®) 2452 Z LT LTz, BN FOBIRNEETH Y . deypt B L OFOFkKE
WG BICOBRISTHEITT 5, R a7 Aehe L dvrnEeEr L—rdunr L—
UOHEHATE S, £, TV VEPLOEHES AT IVERICHLRII LI, SHIT, ZORE
RIS E WHBEAIZ LV | Film /e HEBEANT 4 RABRIEDOBRRIZRY LT, BV RR S 72
HEEDFEFEANT 4 R AT ¢ FEFIE LTHER ) bnwoia=—r o b LicdkEn
THRGSTH D, TOMIRICE Y, ERL AR E2ETe 40 FEU LAY AR~ IR BB AL
T4 NICEBAEETH DL Z 0o TRV | BRREEEZ MR CEX D272 G EBHREANLT 4 R
ARiEERAETE D,

T bty RIEAE & KRR IS
X SR

i X eyt i Ni/deypt

oR cyp ‘)Lon cyp SR
L O T
BHRANESTRRISEMR
ERAFIR
Simple Operation Late-Stage Functionalization

o SR

X SR N
co (N Coar s R @:
-
N/ OH
Toxic Gas Stable Solid Toxic Odorless (o)
Odor Neutral Condition
F

RY HVCE#ELR RISH & FEFREEMTRA



51 H SCHEk
1. (a)Matsushita, K.; Takise, R.; Muto, K.; Yamaguchi, J.Sci. Adv. 2020, 6, eaba7614.

(b) Kubo, M.; Inayama, N.; Ota, E.; Yamaguchi, J. Org Lett. 2022, 24, 3855-3860.

2. Kurosawa, M. B.; Isshiki, R.; Muto, K.; Yamaguchi, J. J. Am. Chem. Soc. 2020, 142,
7386-7392.

3. (a) Isshiki, R.; Inayama, N.; Muto, K.; Yamaguchi, J. ACS Catal. 2020, 710, 3490-
3494. (b) Isshiki, R.; Kurosawa, M. B.; Muto, K.; Yamaguchi, J. J. Am Chem.

Soc. 2021, 143, 10333-10340.



19 19 0 2

Okita Toshimasa Asahara Kitty K. Muto Kei Yamaguchi Junichiro 22

Palladium-Catalyzed Mizoroki?Heck Reaction of Nitroarenes and Styrene Derivatives 2020

Organic Letters 3205 3208
DOl

10.1021/acs.orglett.0c00983

Yanagimoto Aika Komatsuda Masaaki Muto Kei Yamaguchi Junichiro 22

Dearomative Allylation of Naphthyl Cyanohydrins by Palladium Catalysis: Catalyst-Enhanced Site 2020

Selectivity

Organic Letters 3423 3427
DOl

10.1021/acs.orglett.0c00897

Kayashima Yuki Komatsuda Masaaki Muto Kei Yamaguchi Junichiro 49

Pd-catalyzed C4-Dearomative Allylation of Benzyl Ammoniums with Allyltributylstannane 2020

Chemistry Letters 836 839
DOl

10.1246/cl.200216

Kurosawa Miki B. [Isshiki Ryota Muto Kei Yamaguchi Junichiro 142

Catalytic Deoxygenative Coupling of Aromatic Esters with Organophosphorus Compounds 2020

Journal of the American Chemical Society 7386 7392

DOl
10.1021/jacs.0c02839




Fujinami Mikito Maekawara Hiroki Isshiki Ryota Seino Junji Yamaguchi Junichiro Nakai

93

Hiromi

Solvent Selection Scheme Using Machine Learning Based on Physicochemical Description of Solvent 2020

Molecules: Application to Cyclic Organometallic Reaction

Bulletin of the Chemical Society of Japan 841 845
DOl

10.1246/bcsj 20200045

Tanaka Shuhei Asako Takashi Ota Eisuke Yamaguchi Junichiro 49

Synthesis of a Pentaarylcarbazole: Installation of Different Aryl Groups on a Benzenoid Moiety 2020

Chemistry Letters 918 920
DOl

10.1246/cl.200302

Kondo Hiroki Miyamura Shin Matsushita Kaoru Kato Hiroki Kobayashi Chisa Arifin Itami 142

Kenichiro Yokogawa Daisuke Yamaguchi Junichiro

o -Bond Hydroboration of Cyclopropanes 2020

Journal of the American Chemical Society

11306 11313

DOl
10.1021/jacs.0c05213

Matsushita Kaoru Takise Ryosuke Muto Kei Yamaguchi Junichiro 6
Ester dance reaction on the aromatic ring 2020
Science Advances 7614-7614

Dol
10.1126/sciadv.aba7614




Kato Hiroki Musha Itsuki Komatsuda Masaaki Muto Kei Yamaguchi Junichiro 11

Catalytic three-component C?C bond forming dearomatization of bromoarenes with malonates and 2020

diazo compounds

Chemical Science 8779 8784
DOl

10.1039/D0SC02881A

Muto Kei Okita Toshimasa Yamaguchi Junichiro 10

Transition-Metal-Catalyzed Denitrative Coupling of Nitroarenes 2020

ACS Catalysis 9856 9871
DOl

10.1021/acscatal .0c02990

Asako Takashi Suzuki Shin Tanaka Shuhei Ota Eisuke Yamaguchi Junichiro 85

Synthesis of Decaarylanthracene with Nine Different Substituents 2020

The Journal of Organic Chemistry

15437 15448

DOl
10.1021/acs. joc.0c02218

Asahara Kitty K. Okita Toshimasa Saito Ami N. Muto Kei Nakao Yoshiaki Yamaguchi Junichiro 21
Pd-Catalyzed Denitrative Intramolecular C?H Arylation 2019
Organic Letters 4721 4724

DOl
10.1021/acs.orglett.9b01593




Komatsuda Masaaki Kato Hiroki Muto Kei Yamaguchi Junichiro

Pd-Catalyzed Dearomative Three-Component Reaction of Bromoarenes with Diazo Compounds and 2019

Allylborates

ACS Catalysis 8991 8995
DOl

10.1021/acscatal .9b03461

Ishitobi, K.; Muto, K.; Yamaguchi, J. 9

Pd-Catalyzed Alkenyl Thioether Synthesis from Thioesters and N-Tosylhydrazones 2019

ACS Catal.

11685-11690

Dol
10.1021/acscatal .9b04212

Hoshi, T.; Ota, E.; Inokuma, Y.; Yamaguchi, J.

21

Asymmetric Synthesis of a 5,7-Fused Ring System Enabled by an Intramolecular Buchner Reaction
with Chiral Rhodium Catalyst

2019

Org. Lett.

10081-10084

DOl
10.1021/acs.orglett.9b04048

Yamaguchi Junichiro [lizumi Keiichiro Kurosawa Miki B. Isshiki Ryota Muto Kei 32

Decarbonylative Synthesis of Aryl Nitriles from Aromatic Esters and Organocyanides by a Nickel 2020

Catalyst

Synlett 1555 1559
DOl

10.1055/s-0040-1705943




Isshiki Ryota Kurosawa Miki B. Muto Kei Yamaguchi Junichiro

143

Ni-Catalyzed Aryl Sulfide Synthesis through an Aryl Exchange Reaction

2021

Journal of the American Chemical Society

10333 10340

DOl
10.1021/jacs.1c04215

Yanagimoto Aika Uwabe Yota Wu Qikun Muto Kei Yamaguchi Junichiro

11

Convergent Azaspirocyclization of Bromoarenes with <i>N</i>-Tosylhydrazones by a Palladium
Catalyst

2021

ACS Catalysis

10429 10435

Dol
10.1021/acscatal .1c02627

Komatsuda Masaaki Suto Ayane Kondo Hiroki Takada Hiroyuki Kato Kenta Saito Bunnai 13
Yamaguchi Junichiro

Ring-opening fluorination of bicyclic azaarenes 2022
Chemical Science 665 670

DOl
10.1039/d1sc06273e

14 6 0

Ryota Isshiki Miki B. Kurosawa Naomi Inayama Kei Muto Junichiro Yamaguchi

Ni-Catalyzed Aryl Transfer Reaction between Two Different Aromatic Compounds

101 Al6-4am-01

2021




101 A16-3vn-12
2021

/

101 A16-3vn-11
2021

101 A11-3pm-01
2021

101 Al6-3am-14

2021




2021

10 CSJ 2020(P4-047)
2020

10 CSJ 2020(P2-043)
2020

Japan XR Science Forum 2020 (P7)

2020




2019

2019

2019

Junichiro Yamaguchi

Making bonds by breaking bonds: An unconventional approach to making molecules

The 1st Symposium for the Distinguished Lectureship Awards on the International Cutting-Edge Organic Chemistry in Asia,
Thai land

2019




2019

?
https://ww.waseda. jp/top/news/68362

https://ww.waseda. jp/top/news/69602
https://ww.waseda. jp/top/news/69023

https://ww.waseda. jp/top/news/73378




