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C-C and N-N coupling reactions using silver salts (Faculty of Engineering, Osaka Institute of
Technology) (O Zichao Zhou, Kaito Sagara, Sora Sasaki, Yoshimasa Matsumura, Osamu
Shimomura, Atsushi Ohtaka

Relatively less expensive silver salts are employed in a variety of organic transformations,
serving as Lewis acids, catalysts, cocatalysts, and single-electron oxidants. The use of silver
salts as oxidants in organic reactions has long been known. For example, Grummitt et al.
observed that alkylboronic acids, upon reaction with stoichiometric amounts of silver salts,
undergo homocoupling, while aryboronic acids undergo only hydrodeboronation.” On the
other hand, homocoupling reaction of carbazole using silver salts has been reported; however,
this method demands high temperature and prolonged reaction times.”

In this study, we present the efficient homocoupling reactions of arylboronic acids and
diarylamines in methanol, using silver salts as a recyclable single-electron oxidant.

Keywords : Silver salts; C-C coupling; N-N coupling.

BRIFZMe BB THY . AREBULFOSE TIdvA AlE, i, ILAh>—E
TEREAI L U Chx AR IR STV 5, BREAI & L CORMEOF RS G~
OFFITEL SN TEY ., #l21E Grummitt HIZEHE %2 AW -FHER o U BRO
RED TV TR ERELTHND D, LML, ZOGET VXA e R R
Hil. 7TV — R u U TIIAKRFEBAR U B LT LB R R RGOS,
— 05, $REEZHNT= NN =V DRED T T RIRRRE SN TWDAHEDD,
RSP R R 72 EOIGSEM R ME E Sud 2, RS TIETEAHNES 2Ll T
HHRBIZ L DTV —NRa v BBLIOYT IV —AT I ORED TV T Kt
MWAK ) — VR CESBIETT D2 R LT,

OMe
/©/B(OH)2 Ag,CO3 (0.5 eq) O
MeO MeOH, 60 °C, 3 h O
MeO

0.5 mmol 91%

: L
N Ag,0 (1.0 eq) N '\\l
//[::j/ Ti::t\ MeOH, rt, 15 min & N

0.5 mmol

\j

1) Grummitt, O. et al. J. Am. Chem. Soc. 1938, 66, 111.
2) Branch, G. et al. J. Am. Chem. Soc. 1920, 42, 2405.
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Copper-catalyzed synthesis of thiosulfonates using thiols

(Department of Chemistry, Faculty of Liberal Arts and Sciences and Global Education,
Osaka Metropolitan University) ONobukazu Taniguchi

Keywords: Thiosulfonate; Thiol; Copper Catalyst; Oxidative Coupling; Aerobic
Condition

A transition metal-catalyzed carbon-sulfur bond formation is an important
methodology for organic synthesis. Numerous reactions have been developed to
date.

In particular, thiosulfonates having sulfur-sulfone bond are employed as
convenient intermediates. The synthetic methods are well investigated. To prepare
thiosulfonates, an oxidation of thiols or disulfides is usually used. However, the
oxidation of these requires using excess oxidants.! Regrettably, a transition
metal-catalyzed reaction is very restricted.? Therefore, a development of a
convenient method is required now.

To solve the problem, a transition metal-catalyzed synthesis of thiosulfonates
via the oxidation of thiols in air was investigated. Fortunately, I found that aerobic
copper-catalyzed reaction of thiols could produce the corresponding thiosulfonates
in good yields. Herein, I would like to describe the developed methodology.

SH cat.Cul-Phen-H,0 Q7 N
7N SN
2x R@/ T 1S
Z DMSO, H,O0, R o
air, 60 °C
91-42%

1) P. Natarajan, Tetrahedron Lett., 2015, 56, 4131. 2) P. K. Shyam, Y. K. Kim, C. Lee, H.-Y. Jang,
Adv. Synth. Catal. 2016, 358, 56. b) Z. Zhou, H. Xu, J. Ma, X. Zeng, Y. Wei, Green Chem. 2024, 26,
4161. c¢) N. Iranpoor, H. Firouzabadi, A.-R. Pourali, Tetrahedron. 2002, 58, 5179.
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Creation of All-Carbon Quaternary Center via Asymmetric Conjugate Addition of
Organoaluminum Reagent to a’-OH enoens (Department of Chemistry, Graduate School of
Science, Tokyo University of Science) OTaiyo Yamamoto, Ken Yamanomoto, Kohei Endo

Directing groups play an important role for excellent reactivity and stereoselectivity owing
to its spontaneous interaction with the catalyst and its activation of the substrate. a-
Hydroxyketone motifs (e.g. 1a in the figure) for the intramolecular activation of carbonyl
groups can be converted to various carbonyl compounds such as aldehydes, ketones, carboxylic
acids and esters. Palomo et al. reported the copper-catalyzed asymmetric conjugate addition of
organozinc reagent to o’-oxyenones in which the TES protecting group at the hydroxy moiety
is necessary. Furthermore, the creation of all-carbon quaternary stereocenter using a’-
oxyenones is undeveloped.! We will present the formation of all-carbon quaternary stereocenter
via multinuclear copper-catalyzed asymmetric conjugate addition of organoaluminum reagent
to p-disubstituted a’-hydroxyenones.

Keywords : o ’-hydroxyenoens; Multinuclear Catalyst; All-Carbon Quaternary Center

53 T NEESR B RE IR AREE & ORI 22/ AAER & BB OTRMAL 2 [RIRFICSEBL L, X
R R L OSSR MEZ ) LSS 2 ENMBNTWA., LR =VEED Sy NTE
PbZ B E L7z a- R X b b UAdigbny C-C fABZIC L 0 IR v igex
AT ), TIAT b RNEEBHAETH D Z S ARRMILAMEDYER DN RIAD 5. i
EOWMEIZBNWT o-FF = Tk D a2 F o 7o A SR I o AR 3k
BATIBOGITIE TES R#EENMETH W AKBREEDO AV =flidev. £/, Th
ETIZ @-AF v ) UFERE O D ARF R R OREEITER S TR0

Z ZCARMFETITM B IR LT 2B E W f E i o-8 R X v
T ) AT DT VR =0 DRI O BT NINSENT & D AR Uk R O %
WETD. (EYED o -AFvm ) U EAWD Z & ARSI I ST U SRR
BB % 5 2 7-.

Cul (10 mol%)
0,
BmP (20 mol%) Me Et O

Me3AI (4 equiv) ( PPh,
0 °C-rt, 48 h

(E)-1a 2a, 83%, 93% ee

OH
Et Q--AlMe,
(o]

Me Me \_ J

via

(1) C.Palomo et al. Chem. Eur. J. 2008, 14, 8768-8771.
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Construction of Contiguous Chiral Quaternary Centers Using Gold-Catalyzed Cycloaddition

of 1,6-Enynes (School of Materials and Chemical Technology, Science Tokyo) O Soshi
Nishinaga, Shigekazu Ito

The authors reported that alcohol cycloaddition reactions of 1,6-eneyne substrates with
tetrasubstituted alkene moieties in the presence of Au cat, a gold chloride complex containing
a unique phosphorus ligand with a P=C structure, and CPA, a chiral phosphate, yielded alcohol
cycloaddition products with a quaternary chiral center in high vyield and high
enantioselectivity.) A unique interaction between Au cat and CPA produces this catalytic
activity.

Based on the abovementioned findings, in this study, we designed the tetrasubstituted alkene
moiety of the 1,6-enyne substrate to develop a process that gives a product with a contiguous
quaternary chiral center. In the reaction shown in Scheme 1, the alcohol cycloaddition of 1,6-
eneyne with two methyl groups and an ethyl group creates an all-carbon asymmetric quaternary
center in the five-membered ring, and a new quaternary chiral carbon is built up next to the
quaternary center. The actual methanol cycloaddition in the presence of Au cat and CPA gave
the expected products almost quantitatively and with high enantioselectivity.

Keywords : Asymmetric Catalysis; Gold; Cyclization, Chiral Quaternary Centers

THA DITVEFEDOEREFESITRB VT P=C &4 b OFFE72 U VBN 28 A LT
WAL 5K Aucat & X T /LU ik CPA OILIFE R T, 4 BT VA UEMLZE A LT~
1, 6-= A U HH 0)7/v:1~—/l/ﬁj]nf/ﬂﬂ:}yim%ﬁﬁb 4 FRARFHLE -T2 L3
A B A IR B I o i T o F AERIREIC AR LS = & A S L Y,
Z O EEEME X Au cat & CPA DR %Tﬂﬁ’ﬁﬁaﬁf/ﬁﬁﬁ oto'(%féfﬁ LTW5,

INEEEE X T, ARFZETIE 1, 6 A U EE 0)4%%@7’/1//7/-&5&%7475{/
5L LT AR bR A 525 T 0 AT L DL L
L7z, Scheme 1IZRULZEKIETIX, 2 00X F LI Lo FLIELE D 1,6- AV
DT V= — AL T BB NIC EREARF 4T OGRS A, 7 ORI BT - 72
4%&{%mﬂe73>%%émz> Au cat & CPA OILAF T TR Y /) —AFINBMLEUE % 5
BRITAT 9 & IRIEE AT LA o7 25 U AE R b AL, R om0
I%‘/j’“ﬂ“i&iﬁﬁ?&)ﬁﬁ%éﬂfco

MeO,C — Au cat (3 mol%) MeO,C
CPA (3 mol%)
Me02C > MeOZC
DCE/ (1:1), 1d
o Et
0.10M
)/"0 _n-Bu
Mes*-P
CIAY Mes o OH
Mes* = 2,4,6-BusCgH,
Sheme 1 Au cat

1) TEASEE. AFEEN, R, HALSRRE 104 FFES (E1111-1vn-04)
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Gold-Catalyzed Construction of Fluoronaphthalene Frameworks Using
(Difluoromethylene)cyclopropanes ('University of Tsukuba, 2Sagami Chemical Research
Institute) OLeo Eto,! Daisuke Miyazaki,' Junji Ichikawa,> Kohei Fuchibe!

Fluoronaphthalenes were synthesized from (difluoromethylene)cyclopropanes, readily
prepared from allenes, by gold-catalyzed regioselective cyclization. Fluorine-stabilized CF
cations were formed, and their intramolecular Friedel-Crafts cyclization followed by ring-
opening of the cyclopropane ring afforded the products.

Keywords : Carbocation,; Fluorine; Gold catalysts, Methylenecyclopropanes, Naphthalenes

ERINAIC 7 v REHEL 2B A L 2L RS EBREKAKZE (F-PAH) 1L, JtD PAH
EHL T vHELEM PAH L b R LGB M 2D, — ., T Ly b
LD (7N A AT L) ruaranslql, —BRICHKXRTAIEAEZHTHEX
ISMET TN A e T T o Th D, Texld, (TR AFL) VIS E N
IRFMEGARE U THWD #7272 F-PAH L2 B R LT,

(TongdurrFLo)ruaray 1S LT RISRNTREL L 720 F 4 %
4 () fik e Au(IPr) *SbFe 2 {EF S, FLm T 1 BFRDINEGER L=, Zhic kv
NERIN R B LRI TL, ZvA a7 XL 2ab i 7)o F L 2e,d &
B, ARISTIE., ST 70t rFro)irsaraxy 1 EhFF M40
il S, 7 o REBIIC KLV LZENEINTZ CR T4 ABRAELD D, IRIZAD
43 F N Friedel-Crafts Befb &, i 7 a7 a XU BROBREREBE X O 7 v {b/KFEE R
T, IAFaF 72 L U BHREREE LT\,

2 mol% AuCI(IPr) AUPY)
/\ 2 mol% AgSbFq AV, _ Au(lPr)* @O
CF; > CF, R
toluene, reflux, 1 h _HF
F
1 2

D
0

| o-Cation Stabilizing !
2a 96%7 2b 80% 2c 84%° 2d 95% ' Effect of Fluorine
1a Ar=Ph 1b Ar=CgH,0-Me  1c Ar=1-Naphthyl 1d Ar=2-Naphthyl i Substituant

Isolated yield. IPr = 1,3-Bis(2,6-diisopropylphenyl)imidazol-2-ylidene.
a: "%F NMR (Tol,C(CF3),). b: CICH,CH,Cl was used instead of toluene.

1) Fuchibe, K.; Abe, M.; Sasaki, M.; Ichikawa, J. J. Fluorine Chem. 2020, 232, 109452.
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Silver(I)-Catalyzed Intermolecular Addition of a C—F Bond in Acyl Fluorides across Alkynes:
Applications to Aliphatic Substrates and Mechanistic Studies ('Graduate School of
Engineering, Osaka University, * ICS-OTRI, Osaka University) OTomoya Emmei,' Tobisu
Mamoru'~

Given the widespread utility of organofluorine compounds in various fields, the development
of new catalytic reactions introducing a fluorine atom into organic compounds is important.
Among them, the insertion of unsaturated bonds into C—F bonds is appealing because it could
convert existing organofluorine compounds into elaborate derivatives with a 100% atom
economy. However, this reaction poses a considerable challenge, as it requires a catalyst
capable of both cleaving and forming a C—F bond, which results in limited examples reported
to date.” Last year, we reported on the intermolecular carbofluorination reaction, in which
alkynes insert into the C—F bonds of acyl fluorides using an Ag(I) catalyst. We report herein
that aliphatic acyl fluorides, which were previously unreactive in intermolecular
carbofluorination reactions, are now applicable. In addition, mechanistic studies revealed that
the nature of the counter anion of the Ag(I) catalyst plays a pivotal role.

Keywords : Silver(l); Carbofluorination, Organic Fluorine Compounds, Acyl Fluorides; C—F
Bond Cleavage

IRFE— 7 v BAEB SO AR AW OFEASIED ZERK T E UL, BEFO K7 v F#
LB BRI L 202 100% CEMT 5 H AR FiELE /D, LvL, C-
F B 0Ul & B Z —oDfiE A 7 L OR CHE L T HRE RS THDHT20D,
WEFNID 20D, FEEDIDIVUL, AgDEZ W25 = & T, BB vt D C-F #
BT X UEFEAT D FRIBD AR T VA alb SN EITT A 2 HmE L~ 45
[Fl bt ZivE TOSFEIH VR 7 v A e b OGS TIEREMETH - 72 ENED
it 7 AN AROSCEA A RETH D Z L ZH BN Lz, FRUGHERE IO TR
i T30 2 =T = L OMRPEETHLH Z L Rnbrol,

F
o cat. Ag(l) _
—_— —_—
)l~ + H———Ph Alk Ph

H

1) Reviews: (a) Garg, A.; Haswell, A.; Hopkinson, M. N. Chem. Eur. J. 2024, 30, ¢202304229; (b) Deng,
D.-S.; Tang, S.-Q.; Yuan, Y.-T.; Xie, D.-X.; Zhu, Z.-Y.; Huang, Y.-M.; Liu, Y.-L. Chin. Chem. Lett. 2024,
35, 109417. Reports from our group: (¢) Fujimoto, H.; Kodama, T.; Yamanaka, M.; Tobisu, M. J. Am.
Chem. Soc. 2020, 142,17323; (d) Fujimoto, H.; Yamamura, S.; Takenaka, N.; Tobisu, M. Synthesis 2023,
55, 899. (e) Yoshida, T.; Ohta, M.; Emmei, T.; Kodama, T.; Tobisu, M. Angew. Chem., Int. Ed. 2023, 62,
€202303657.
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Copper(Il)-Catalyzed Addition of a C—F Bond in Benzyl Fluorides across Alkynes

(! Graduate School of Engineering, Osaka University 2ICS-OTRI, Osaka University
) OTakayuki Enomoto,' Mamoru Tobisu'-?

Organofluorine compounds are integral to pharmaceuticals, agrochemicals, and advanced
materials owing to their unique properties. Therefore, method development for these
compounds has been the subject of intense studies. The addition reaction of a C—F bond of
simple organofluorine compounds across alkenes or alkynes represents a powerful method that
enables the synthesis of complex organofluorine compounds with a 100% atom efficiency.
However, achieving such transformations requires a catalyst that can mediate both cleavage
and formation of a C—F bond, which poses a daunting challenge in this field.! Herein, we report
on intermolecular carbofluorination of alkynes using benzyl fluorides via C—F bond cleavage,
which is catalyzed by a copper(Il) salt.

Keywords : Copper Catalyst; C—F Bond Cleavage,; Fluorination; Alkyne; Benzyl Fluoride;

BT » FALEWIT T v FBRHOME 23720, EEEMES - MEHLSR L
Fex 238 CIRK VBTN D, TDOT-OHEILEWIC T v FEEAT D HiEITE
HRMERE CH D, T, BMiRGH T v FEEWO C-F el v
TURTIVF AN DO, JEFRhER 100% TEMEZR AT v FLEW OB R
AR L T HMNRFIEL LD, LL, 2O L9 RRISEERT HITIL C-F e
OYIMr TR O HE2H S Z L O TE BN LT TH Y | BEGIIRENTH S D,
AW CIE, Cu(lDfREEIZ K> T, 7 bR DL CFREE~DT VX DA% &
B 729 RS T AR 7 A e b S & R LTz,

Ar F
cat. Cu(ll)
Ar/)(F + H———Ar ——>» _>=<

H Ar'

1) Reviews: (a) Grag, A.; Haswell, A.; Hopkinson, M, N. Chem. Eur. J. 2024, 30, €202304229. (b)
Deng, D.-S.; Tang, S.-Q.; Yuan, Y.-T.; Xie, D.-X.; Zhu, Z.-Y.; Huang, Y.-M.; Liu, Y.-L. Chin Chem
Lett. 2024, 35, 109417. Related works from our group: (c¢) Fujimoto, H.; Kodama, T.; Yamanaka,
M.; Tobisu, M. J. Am. Chem. Soc. 2020, 142, 17323. (d) Fujimoto, H.; Yamamura, S.; Takenaka, N.;
Tobisu, M. Synthesis 2023, 55, 899. (e) Yoshida, T.; Ohta, M.; Emmei, T.; Kodama, T.; Tobisu, M.
Angew. Chem. Int. Ed. 2023, 62, €202303657.
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Copper-Catalyzed Borylalkoxylation of Styrenes Based on Electrophilic Etherification
(Graduate School of Engineering, Osaka University) OXKyosuke Fujiwara, Shogo Nakamura,
Koji Hirano

An ether is one of basic and important oxygen-containing functional groups in organic
molecules and ubiquitously found in both fine and bulk chemicals. In addition to the
conventional nucleophilic etherification using oxygen nucleophile, an umpolung-enabled
electrophilic etherification using oxygen electrophiles is theoretically possible in ether
synthesis. However, traditional electrophilic ether synthesis methods suffer from the low
functional group compatibility and are restricted in the structural diversity of products. Thus,
there still remains a large demand for further development of electrophilic etherification.

Our laboratory has recently reported several novel carbon-nitrogen bond formation reactions
focusing on the concept of nitrogen umpolung as the key to electrophilic amination. In this
study, we aim to extend the chemistry of electrophilic amination to electrophilic etherification
by designing peroxides based on acetals as new electrophilic alkoxylation regents: As a result,
we have developed the copper-catalyzed borylalkoxylation of styrenes with diborons and
peroxides. The details of the substrate scope and derivatization of the product will be presented.
Keywords : Copper catalysts; Electrophilic etherification; Styrenes; Borylalkoxylation;
Peroxides
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OR?

2 cat. Cu/L
Ar/\/R1 + B-B + ‘O%O\O/R Ar)\/R1

base B

1) E. Orentas et al., Chem. Eur. J. 2015, 21, 9157.
2) N. Chiba et al., Chem. Asian J. 2020, 15, 1869.
3) K. Hirano, Bull. Chem. Soc. Jpn. 2023, 96, 198.
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Theoretical Study of Regiodivergent Boracarboxylation of 1,2-Dienes by Copper Catalysis
(‘Graduate School of Engineering, Kyoto University, *Institute for Catalysis, Hokkaido
University) OGo Yamagiwa,' Kazuhiko Semba,' Jun-ya Hasegawa,? Tetsuaki Fujihara'

Boracarboxylation of unsaturated hydrocarbons is a useful method for introducing boryl and
carboxyl groups onto C—C multiple bonds in one step with carbon dioxide. To date, Cu-
catalyzed boracarboxylations of alkynes!, styrene derivatives?, and 1,3-dienes® have been
reported. We have achieved the regiodivergent boracarboxylation of 1,2-dienes by a choice of
suitable phosphine ligands on boryl copper.* In this study, we clarified that steric repulsion
between the ligand and 1,2-diene was the main factor for controlling the regioselectivity by
DFT calculation.

Keywords : DFT Calculation; Regiodivergent; Carbon Dioxide, Borylation; 1,2-Diene
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1) Zhang, L.; Cheng, J.; Carry, B.; Hou, Z. J. Am. Chem. Soc. 2012, 134, 14314-14317.

2) Knowlden, S. W.; Popp, B. V. Organometallics 2022, 41, 1883—-1891.

3) Yao, H.; Ji, W.; Feng, Y.; Qian, C.; Yue, C.; Wang, Y.; Huang, S.; Wang, M.-Y.; Ma, X. Chin. Chem.
Let. 2024, doi: 10.1016/j.cclet.2024.110076.

4) Yamagiwa, G.; Kiyohara, K.; Fujihara, T. The 103th CSJ Annual Meeting, K406-4am-05, 2023.
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Ligand Effect of Periphery-Arranged Bulky Phosphites on Cu-Catalyzed Hydrosilylation of
Ketones (Graduate School of Engineering, Kyoto University) OIbuki Satoh, Kazuhiko Semba,
Tetsuaki Fujihara

Ligands play important roles for determining the reaction efficiency and selectivity in
homogeneous transition-metal-catalyzed reactions. Ligand structures have been mainly
modified and optimized around the metal center. In contrast, we have designed periphery-
functionalized ligands to enhance catalytic efficiency. In the Cu-catalyzed hydrosilylation, it is
well-known that aggregation of copper species significantly reduces the reaction efficiency.!?
This has led to efforts to improve the reaction efficiency by introducing bulky substituents at
distal positions.>¥

In this study, we synthesized periphery-arranged bulky phosphites and found them to be
highly effective in Cu-catalyzed hydrosilylation of ketones.

Keywords : Ligand Effect; Phosphite; Hydrosilylation, Copper,; Keonte
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JENRNKIBIIE T T2 2 &M TS 19, Z 2T, EBAIZH S E O E
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Bulky Phosphites
Cu cat.
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1) Costa, G.; Reisenhofer, E.; Stefani, L. Inorr. Nucl. Chem. 1965, 27, 2581-2584.

2) Churchill, M. R.; Kalra, K.; Inorg. Chem. 1974, 13, 1065-1074.

3) Fujihara, T.; Semba, K.; Terao, J.; Tsuji, Y. Angew. Chem., Int. Ed. 2010, 49, 1472—1476.

4) Carroll, T. G.; Ryan, D. E.; Erickson, J. D.; Billock, R. M.; Tran, B. L. J. Am. Chem. Soc. 2022, 30,
13865-13873.
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Borylation of Dialkyl Ethers via Cleavage of Inert Etheric C-O
Bonds Enabled by Unsupported Nanoporous Gold Catalyst

(Graduate School of Science, Tohoku University) OYuhui Zhao, Charlie Lacroix, Takuma
Sato, Masahiro Terada, Tienan Jin
Keywords: Nanoporous Gold, Etheric C-O Bond Cleavage, Borylation, Heterogeneous
Catalysis, Alkylborane Compound

Alkylboron compounds are valuable intermediates with flexible reactivity in organic
synthesis, enabling diverse transformations to access useful bioactive molecules and functional
organic materials. Among the reported synthetic strategies,' substitution borylation via
cleavage of the activated C—O bond of the protected alcohols has emerged as a new strategy
for the selective synthesis of these alkylboron compounds compared to the classical addition
borylation of the C=C bond. However, successful examples of substitution borylation of ethers
with inert C-O bonds are rare due to their large bond dissociation energies, despite the
abundance of ether feedstocks in nature and petrochemicals. On the other hand, recent studies
in our group have shown that nanoporous gold (AuNPore), free of metal oxide supports, is able
to cleave the B—B bond of bis(pinacolato)diboron (B2pin;), enabling the diboration of alkynes
and methylenecyclopropanes.” Herein, we demonstrate that AuNPore show remarkable
heterogeneous catalytic activity in the selective substitution borylation of unactivated etheric
C-0 bonds with B;pin,.

Borylation of (3-methoxybutyl)benzene with B,pin; in the presence of AuNPore (10 mol%)
at 100 °C in toluene for 6 h afforded the corresponding alkylboron product in 80% yield. This
selective borylation showed broad substrate scope, accommodating acyclic and cyclic ethers
as well as acetals to produce various alkylboronic esters and diesters. The mechanism of this
heterogeneous catalytic substitution borylation will be discussed based on experimental results
and DFT calculations. Additionally, the heterogeneous nature of AuNPore allows for facile
recovery and reuse, maintaining catalytic activity over multiple cycles.

OMe =X R'__Bpin
+ Bopiny [ i\e & S-3* jl> hd
R'IJ\RZ Atll‘i/.l‘io;ef R2
alkyl ethers yield up to 89%

1. M. Wang, Z. Shi, Chem. Rev. 2020, 120, 7348.
2. a) Q. Chen, J. Zhao, Y. Ishikawa, N. Asao, Y. Yamamoto, T. Jin, Org. Lett. 2013, 15, 5766. b) Q. Chen,
X. Zhang, S. Su, Z. Xu, N. Li, Y. Li, H. Zhou, M. Bao, Y. Yamamoto, T. Jin, ACS Catal. 2018, 7, 5901.
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Au-Catalyzed cyclization-rearrangement reaction of sulfinamidines via consecutive

S-N bond cleavage ('Graduate School of Science, Tohoku University, *Institute for

Excellence in Higher Education, Tohoku University)
OYushiro Saito, Keiryo Kubota, Masahiro Terada, Itaru Nakamura

Previously, we reported that n-Lewis acidic metal-catalyzed cyclization-rearrangement
reactions of alkynes, which have a sulfinyl imine and sulfinate ester as nucleophilic functional

groups, proceeded via formation of a-oxo metal carbenes through S-O bond cleavage followed

1,2)

by carbene insertion into ¢ bonds In this presentation, we report that the gold-catalyzed

cyclization-rearrangement reaction of ortho-alkynylbenzenesulfinamidines 1 produced
benzothiophen-3-imines 2 via consecutive cleavage of S-N bonds through a-imino gold

carbene intermediate.

Keywords : Au catalyst,; alkyne, sulfinamidine; sulfur-containing heterocycle,; rearrangement
reaction
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BE ik

1) H. Tashiro, M. Terada, I. Nakamura, Angew. Chem. Int. Ed. 2021, 60, 12248.
2) K. Kubota, M. Terada, I. Nakamura, HA(LFEE 104 HEFEL, E1112-3am-04
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Synthesis of nitroindoles by silver-catalyzed consecutive cyclization-rearrangement
(‘Graduate School of Science, Tohoku University, *Institute for excellence in higher education,
Tohoku University) OShuto Matsuoka', Masahiro Terada', Itaru Nakamura®

Recently, it has been reported that the reactions of ortho-alkynylanilines which have a
migrating group such as allyl, acyl, and sulfonyl in the presence of m-Lewis acidic metal
catalysts yield indoles which have the migrating group at the 3 position, via cyclization
followed by the rearrangement " (Scheme 1a). In addition, our research group has recently
discovered that 4-sulfonylindoles can be selectively synthesized when substrates with sulfonyl
groups at the nitrogen atom are subjected to a cooperative gold-silver catalytic system®. Based
on this background, we investigated the reaction of substrate 1, which has a nitro group as an
electrophilic substituent. As a result, we found that the treatment of 1 with a silver catalyst
selectively and efficiently produces 5-nitroindole 2 (Scheme 1b).

Keywords : Rearrangement reaction, Indole, Cyclization

T, BHEFEAICTIVART VL, AR = )L EORE I E (MG) 2/HT
HANBN =T NX=T =0 A2k L, 1 — v A AR EEAZERH S5 2 LT
BAL — NSOG8 L C 3 MLICERI S ASE A S o1 v R— B G kT 5 FEN
BAFE STV 5 Y (Scheme1a), & HIZHAT, SUWFFEE CIXERF T EIZAVER=L
HAHTHEEIIHR Lo - SR @R 2 EH S D L 4 — A LR =)L 1 F—L
DERIIZARESNDZEEZRH LTV, 20X )RR &, FexidHz
KEFMENFE S LC= b8 A S-S 1 OIS E e Uik 5, R 2
ER SR HEAIZ. 5—= A v R—/L 2 BRI ORINTHE LD Z & &
tH L72(Scheme 1b),

Scheme 1
R! T-Lewis Acid catalysts MG SO,R?
= (Au, Pt, Ag, etc.)
A\ R A\ R (a)
N MG Cyclization N N
| R2 R2

R2
MG = allyl, acyl, etc. MG = SO,R3
w/Au-Ag cat.

R1

. O,N
Z cat. Ag 2 N\ 1
N o)

N-NO2 Cyclization \

,'_—\,2 -Nitro-rearrangemet R?
1 2
nitramine 5-nitroindole

up to 76% yield
1) Firstner, A. et al., J. Am. Chem. Soc. 2000, 122, 6785.; Yamamoto, Y. et al., J. Am. Chem.
Soc., 2004, 126, 10546.; Nakamura, 1. et al., Angew. Chem., Int. Ed., 2007, 46, 2284.
2) JiaChunbo, ¥ =, SFH E{E HAFERERSE 104 FEFES E1112-2vn-01
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Development of catalytic asymmetric [1,3]-alkoxy rearrangement-Diels-Alder reactions

by chiral NHC-Cu complex ('Graduate School of Science, Tohoku University, *Institute for

=
18

Excellence in Higher Education, Tohoku University) O Amu Kojima' + Kazuki Masukawa' *
Takuma Sato' *+ Masahiro Terada' * Itaru Nakamura'*
Keywords : Copper catalyst, aniline, rearrangement, N-O bond, Diels-Alder reaction

Chiral ortho-quinol derivatives are key intermediates for the synthesis of quinol-based three-
dimensional compounds. We previously reported that the [1,3]-alkoxy rearrangement reaction
of N-alkoxyanilines in the presence of chiral NHC-Cu catalyst afforded ortho-quinol imines
with good level of enantioselectivities. In this presentation, we report that the cascade reaction
with dienophile yielded the three-dimensional compounds in good yields with excellent enanio-,
diastereo-, and regioselectivities.
Keywords : Copper catalyst, rearrangement, chiral NHC ligand, Diels-Alder reaction
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Scheme 1. [1,3]-alkoxy rearrangement-Diels-Alder cascade reaction

[1] #J1 Fofst, SFH EE.
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