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Cobalt-Catalyzed Cyclopropanation Using N-Isocyanides with Single Carbon Atom Doping
(‘Graduate School of Engineering, Osaka University., 2ICS-OTRI, Osaka University.)
(OKazuya Imachi,' Hayato Fujimoto,'> Mamoru Tobisu'-?

Although several reactions of naked atomic carbons generated by physical or chemical
methods have been reported, their short lifetimes severely limit their use for practical synthetic
purposes. We have previously reported the synthesis of y-lactam derivatives by an atomic
carbon transfer from N-heterocyclic carbenes (NHCs) to o,B-unsaturated amides. We have also
reported a  rhodium-catalyzed @ C-H insertion  reaction  employing (V-
isocyanoimino)phosphorane (PINC) as an atomic carbon equivalent. We report herein a cobalt-
catalyzed reaction of PINC with acyl chlorides and styrenes results in the formation of
cyclopropanes through a single carbon atom doping strategy.

Keywords : Cobalt Catalyst; Isocyanide; Acyl Chloride; Styrene; Single Carbon Atom Doping

INET, ~REMRIOMCANDIRENHE RSN TE N D, i Bl
Cl RTH DR FIRRFIL, AEEROBLAENDIXITE A ERFIEN TV, Y3
FITFIEIZ K0 B4 LT PIRER R O SUG 20, RLEERIBRIA D O JF IR IR 3 2 (L2
(R S CTROG S/ D61 913H 208, JRFIRIRFEORLEMD S I 706 Rl B
WIZBRA N S - 72, it No~T o Bk 7L (NHC) % IR R #H5%
kL L THWD ap-REAFNT 2 KD y-T7 7 X LiFERA~O B G & Hs LT
Y, Flo. NA VT A HRART Y (PINC) ZJRFIRRFBEAMAEE L THW:
0 Yy A X 57N C-H fAEOFIH#E L TW5 9, Al 23910 Ml
BT C PINC &L % NS SET%IC, AF LU EMA b2 & T, Bt L =
FLUCREBIR TN —DA LY 7 a Fa XU ERnGonsd Z L2 /A L,

0]

)Ol\ v epy _ i)o cat. . RJLC'Cl
R™ “Cl C=N-N=PR, D\
(PINC) Ph
1) Review: Castoldi, L.; Monticelli, S.; Senatore, R.; Ielo, L.; Pace, V. Chem. Commun. 2018,

54,6692.

2) For example: Armstrong, B. M.; Zheng, F.; Shevlin, P. B. J. Am. Chem. Soc. 1998, 120, 6007.
3) For example: Shevlin, P. B. J. Am. Chem. Soc. 1972, 94, 1379.

4) (a) Kamitani, M.; Nakayasu, B.; Fujimoto, H.; Yasui, K.; Kodama, T.; Tobisu, M. Science
2023, 379, 484. (b) Fujimoto, H.; Nakayasu, B.; Tobisu, M. J. Am. Chem. Soc. 2023, 145,
19518.

5) Fujimoto, H.; Nishioka, T.; Imachi, K.; Nishimura, R.; Tobisu, M. ChemRxiv 2024, preprint
DOI : 10.26434/chemrxiv-2024-66611
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Host-Guest Interaction-Controlled Site-selective C—H Borylation of Aromatic Compounds
(\nstitute for Materials Chemistry and Engineering, Kyushu University, *Interdisciplinary
Graduate School of Engineering Sciences, Kyushu University) Haotian SU,? Yoichiro
KUNINOBU'

The host-guest interaction between a catalyst ligand and a substrate was used to develop site-
selective C—H borylation of aromatic compounds. '"H NMR experiments suggested that there
is an interaction between the substrate and the ligand. In this reaction, the reaction sites (meta-
and para-positions) can be switched by utilizing ligands with different structures. This reaction
is the first example of controlling the site-selectivity of C—H transformation by host-guest
interaction between the ligand and the substrate.

Under the optimized reaction conditions, the substrate scope was investigated. For all
substrates, the yields and site-selectivity (meta- and para-) of the C—H borylated products were
dramatically improved when our original ligands were used, compared to the reactions using
the general ligands.

Keywords : Host-Guest Interaction, Site-selective; C—H Borylation,; C-H Transformation; Non-
covalent Interaction

RN 1 & HE & DR A M- A MEEERZRA L <, HFEELEHONLEE
R 72 C-H R U UG ZBIF L7z, 'H NMR FEBR(Z L0 FEENENL T & MR AEE
AL TWBDZ ENRsinic, ZOSTIE, BARHEEDORN 2 HANWD Z & T,
FOGHEAL (A ZALB L ORTAL) ZEIVEZ L Z ENFRETH H, ABFZEI, Bihr 1
EFEE L ORI < ARA M- A MEAEAEHZFIH LT C-H ZHOAL EIRIRM: 2 il
L7=#OTORITH S,

AL ST OGS T T EE P OMET 21T o 7o, T X TOEEITB W T,
oo DBAFE LTl 26 L7256, — MRl 2 W2 /OG & Bl LT C-
H R U LA R OILERFS K OMEE BIRE (X X A0k KOV T AL A KEC A B Lz,

cat. Ligand L1 /<I\/\/X
R

pinB

X Bapin ara-selective
@\/W — cat. [Ir(OMe)(cod)], P
R pinB X
(X = Br, CI, F) cat. Ligand L2 @\/W
R

Host-Guest Interaction
Between Catalyst and Substrate meta-selective
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Iridium-Catalyzed C—H Borylation of Trialkylsilanes (Kyoto Institute of Technology)
OShunta Yamamoto, Toshimichi Ohmura, Takeru Torigoe

It is known that the Ir/dtbpy-catalyzed reaction of trialkylhydrosilanes with
bis(pinacolato)diboron affords silylboronic esters through Si—H borylation. In this study, we
reinvestigated this reaction with a focus on the catalyst. As a result, we found new reaction
conditions in which borylation of the C(sp*)~H bond proceeds with retaining of the Si—H bond.

In the reaction of triethylsilane, borylation of the C(sp®)-H bond a to silicon proceeded
selectively to afford hydrosilane having a 1-borylethyl group.

Keywords : C-H Activation, Borylation;, Organoboron Compound; Iridium Catalyst;
Organosilicon Compound

Ir/dtbpy filliEZ VT RY 7 4F /LT RSi-H L EAR(EFaT— M Udhnry
DEIESED &, SFHEGDOR U LR ETL, ¥ VLR T > RySi-B(pin) 234K
THIENHMBILTND Y, AlaEl 2 PSR RS R DO FRE 21T 70, EORE
R Si-H B ZRFF L7 E £ Csp)-H A DR U LTS 28 72 2 SOs5:A %
BHLE-OTEET 5,

AU DT LMBAFET, PV TFALT T2 1 237 a~Fd oL
LA TAFED afiL Csp)-H FEG DR U ALBIRIZHEIT L, 1-8 U b= F
EHETHE Rav oo 3nAgEmkLz,

-/

Ir cat

/—Si-H + (pin)B—B(pin) Si-H

B(pin)

e

1) T. A. Boebel, J. F. Hartwig, Organometallics 2008, 27, 6013-6019.
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Development of Ir/NNSi Catalysts for Efficient Alkane C(sp*)—-H Borylation (Kyoto Institute
of Technology) OSatoko Okuda, Toshimichi Ohmura, Takeru Torigoe

Iridium-catalyzed C(sp*)-H borylation is an attractive method to convert simple alkanes into
alkylboron compounds. We previously reported that an iridium complex bearing an NNSi
tridentate ligand worked as a catalyst for C(sp*)—H borylation and it could be generated from
trialkylsilyl-substituted diamines through cleavage of the Si—C bond. Herein, we describe a
new Ir/NNSi catalyst bearing ethyl groups on the silicon atom. This catalyst promoted
C(sp*)-H borylation of n-octane efficiently at 80 °C.

Keywords : Iridium Catalyst; C—H Bond Activation; Borylation, Pincer Ligand, Silicon

AV KD Csp))-H AV kL, BT AT b T XA T H#EL
O HEEAF DM R AW TH D, Fox I, NNSIi BN F2HT 5140 Y
T LEERIN Z DRI E It L 72 D T b RS L TWD Y, E, FEEOR
FERNIBWC, YA ENRETHBIECER I 2-( UV AFI)-1,10-7 =F
YU UR, Si-C FEEOUMraE o T Ir L8R TIZ L, RENTAER L
It/NNSi 85823 C(sp’)-H RV AL RET Az 7e 5 Z L2 WS L= Y, Al =
DOEIREIIZ, 74 F LOBEBKICERZRKD, SESERVIAVEEZHRFI L, £
DFER, BT Rl 2 G2 587723 U VB G2 R LT,

2-(UNAFIN)110-7 = Fr hr b Ty AEERD SR T I/NNSI fil
AR ST, n-d 7 2L BA(EF 3T — ) YR e U [(pin)B-B(pin)] D ik %
80°C TITo 7z, tert-7 FI/VIEDEHL LTz L2 RN FIZHWTZIGEIE. MO IXIE e
A EHET LD o Tz, —05, = F VEEOERL L 72 L1 T C(sp’)-H A U /A LA 5h3: K
SHEITL. I-RUALF 7 Z U GEbNT-,

(pin)B-B(pin) (1 equiv O ) e

Ir/L1 or Ir/L2 (4 mol %) S N Si Si !

-Gt nCrtis B | g 4\ 4
5 L1

[}
(60 equiv) 80°C

1) R.Kawazu, T. Torigoe, Y. Kuninobu, Angew. Chem. Int. Ed. 2022, 61, €202202327.
2) B, K&, B, BARYRE 104 FRES (2024), E1112-1am-12.
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Catalytic Intramolecular C(sp®)-H/N-H Coupling of o-Alkylanilines for Construction of
Nitrogen-Containing Six- and Seven-Membered Rings (Kyoto Institute of Technology)
OKyohei Mikita, Takeru Torigoe, Toshimichi Ohmura

In the presence of an iridium catalyst and a hydrogen scavenger, 2-(3-methylbutyl)aniline (1)
was heated in mesitylene. Intramolecular C(sp®)-H/N-H coupling took place to afford
nitrogen-containing six-membered ring 2, indicating that the reaction proceeded through
dehydrogenation of the alkyl group to form C—C double bond at the alkyl terminus, and
following intramolecular N-H addition afforded 2. In the reaction of 2-(4-methylpentyl)aniline,
nitrogen-containing seven-membered ring was formed.

Keywords : Iridium Catalyst; C—H Activation; Cyclization; Dehydrogenative Coupling;
Heterocyclic Compound

TNAXNIEET I NS 2 DOKBIRFZID £V OOGEREBEIEKT 550
T Csp’)-H/N-H 1 v 7V > 7%, 8IR7 L AW E RO TREHIBICE 575
HRRTFIELEEBZ DI, Z OIS EEHET 2 20 R0 22 it O Bl % & it vl e e LE o
JLIRDIRLS LEN TV D, HIFIDOEFFEZITBWNTE LT, 2-7 x0T =0 DA
VU0 My TN Csp’)-H/N-H B v 7’V v 7 @i Lz Y, ZORIGTILEESR
HEEMEREIN, AV RF—LBIOA VR 2552 LR Tx, 40, G%E#%
RNEBRGLL NI CEREMHEET DN Csp’)-H/N-H 1 v 7 U v 7\ HF7E % B L
77

AV DT Al L OKFERANOFE T, 2-G-AF LT F )T =V oAV F L
YHTIELIZE A, TN Csp)-HIN-H 1 v 7V U I RhR IS HITL, &%
FRER2VNEMRTAZEEZRHE Lz, 1 OFKFLIZEID 7S VERmIZA U
RFE—-IRFE T EAESICR L, N N-H A EGICHEIT L, 2ICE 72825
N5, —RBREPEDOEN 2-@-AF N2 FNT =) U ORGTIE, GEFLER
DI ETTHZ b oo T,

H
NH; Ir cat @LN)L
hydrogen scavenger
2

1
1) =KH, A, /UK, Bk, KF, BARFERE 104 HFEF2(2024), E1112-1am-13.

© The Chemical Society of Japan - [F12101-2pm-05 -



[F12101-2pm-06 BA{L24 B10555E2 (2025)

AN O LMEICK DRILALT I FOILERREIKFRIE D
(ROKT ! RBET.?) OZhk WA - il 402 - Bl 507

Chemoselective Hydrogenolysis of Formamides by Iridium Catalyst
(! Fac. of Eng., The University of Tokyo, * Grad. Sch. of Eng., The University of Tokyo)
OSota Ajiro,' Takanori Iwasaki,” Kyoko Nozaki*

Hydrogenolysis of carbonyl compounds using molecular hydrogen is being developed as an
economical reaction with high atom efficiency. However, chemoselective hydrogenolysis of
less reactive carbonyl compounds by reversing their inherent reactivity order has rarely been
achieved. In particular, esters and amides are ubiquitous compounds. Therefore,
chemoselective hydrogenolysis of amides in the presence of esters could provide a novel
approach in synthetic chemistry.

In this study, we found that combined use of Ir complex with a phosphine-pyrrolide ligand
and LiO'Bu as an additive catalyzed chemoselective hydrogenolysis of formamides over esters.
The competitive reaction of formamide 1 with benzoate ester 2 using Ir complex (3 mol%) and
LiO'Bu (10 mol%) gave aniline 3 in 57% yield, and 97% of benzoate ester 2 was recovered.
Keywords : Hydrogenolysis, Chemoselectivity;, Formamide, Metal-ligand cooperation

53 FIRAKFEH AN 1 VAR = )AL B DR FEALS R TR 2D D @RS I 72 X
& LTRENED LTS, LL, IAR= L EMDORKD KISHED 5| !
w78 L, BUSHEDIRN T VAR = )b B 9 % AL RN F A4 iR L 7o BIlIE R 5 41T
W5 R AT ET R bi%@ﬁmA%_ﬁfﬁéﬁaﬁf&é Enb, 2
B DKRFCEUNT BT B RUGEZ Wil S, T AT VIFFIZB N TT 2 RE@R
BNCKFBAL SRS D Z L TE R, BRI E féﬁ%%%%zé_&#%ﬁé
N5,

AEF AL, RAT7 o ovw Y REAL 72632 I il > & @IN# LIOBu % fHA
B2 LT, LD RIEERENWZ AT ANEIFET L5 T THRALLT I RafbE
BINANKFIDRTED Z L2 LMNIT Lz, FEBRIZ Ir il % 3 mol%, LiOBu &
10 mol% MW T, ARAALT I N1 ELERHBT AT V2 DRSS EAToTRER. 7
=V 3 NINES5T% THREBIL, 97% D EBFRT AT )V 2 NEIILE 7z,

[Ir] (3 mol%)
LiO'Bu (10 mol%) N
B OMe 1,4-dioxane (3 mL) g, Ph” “OMe LrQ
u 150 °C, 18 h PPh; <
1(0.50 mmol) 2 (0.50 mmol) 3 2 ]
58% conv. 3% conv. 57% 97% recov.

Scheme 1. Chemoselective hydrogenolysis of formamide over ester
1) Dub, P. A.; Ikariya, T. ACS Catal. 2012, 2, 1718-1741.
2) Iwasaki, T.; Nozaki, K. Nat. Rev. Chem. 2024, 8, 518-534.
3) Iwasaki, T.; Tsuge, K.; Naito, N.; Nozaki, K. Nat. Commun. 2023, 14, 3279.
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Iridium-Catalyzed C-H Alkylation of Silaazacycles ('Faculty of Science, Osaka City
University, *Graduate School of Science, Osaka Metropolitan University) O Ryosuke
Michibata,' Kentaro Yamakawa,”> Takahiro Nishimura'*

Silaazacycles, which contain both nitrogen and silicon atoms in the ring, sometimes have
greater cell penetration and greater biological activity in comparison to the corresponding
carbon analogs. The silaazacycles, therefore, are considered as useful bioisosteres of
carboazacycles, and the development of the efficient synthetic methods is highly desilable.!
Herein, we report iridium-catalyzed direct C—H alkylation of silaazacycles. In this reaction, the
a-C—H alkylation of silaazacycles with the terminal alkenes proceeded to give the alkylated

silaazacycles.
Keywords : Iridium; C—H Bond Activation; Alkylation, Cyclic Compound; Silaazacycle

BRNICERIRF & 7 A BIERFOW G 2 E0ERICED S 77 A 7 d, IS
2 IRFBFEURIT A TR~ DREMED & < . EMEERESWIEER B D, Lo
T, I T WA 7 WIIRFBERT VYA 7 VOB e AMFEME EE 2 b, %)
BRI EFIEDORRBENRS BENLTND I, AFEETIX, A U 27 LMl a2 vz o
7T FIA T NDERE CH TVFMUSISIC OV TIRAN D, ZO/RIG T, K7
W AR DEF LD C-H T AR EIT L, TaAX by 7 7 A 7 LR

"o,
CFs,
0
0 i J /©/

N)LN . 4;\1::] [I(OH)(cod)], (10 mol% Ir) NN
_Si
| H 80°C,20 h Me~7
%i' Me

cod = 1,5-cyclooctadiene
64%

1) K. Franz, S. O. Wilson, J. Med. Chem. 2013, 56, 388—405.
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Rhodium-catalyzed synthesis of sugar derivatives with pyridone structure (Graduate School of
Science, Osaka Metropolitan University) O Takumu Kajimoto, Ryota Yabe, Takahiro
Nishimura

Transition-metal-catalyzed annulation of benzamides with alkynes by C—H activation can
provide an atom-economical synthetic method of 2-pyridone derivatives, which are important
structural motifs in various biologically active compounds. In this study, we aimed to
synthesize sugar derivatives with a pyridone structure by annulation of glycal derivatives with
alkynes. We succeeded in synthesizing sugar derivatives with a pyridone structure by
annulation using a rhodium(III) catalyst and an appropriate oxidant.

Keywords : Rhodium; Annulation; Glycal; Pyridone

BB RBMBEZ WX X7 I RETAF O C-H IEMHIC X 5 BLRISIT.
K x  EWIEE LA O BEEREETF—T7 Th D 2-E ) FUiFEkoT oz o
J I AN ERIETH D, RFETIL, 70 B —ViFERE T VX o OBRILKISIZ
£V, vV FUEEE AT HHEFEEROGKEZ B Lz, 72U ARG & @) 72
Rl A 2 V- BIEOSIC X 0, Y FUagidEe2 a7 o EFERO S mRICkEh LT,

Ar
BnO O [Cp*RhCl,], (2.5 mol%) Ar
‘ | H + Ar\ AgOAc (2.1 equiv) BnO
BnO" ‘R S Ar tAmOH (0.15 M), 110 °C, 24 h BnO" N\R
OBnO
OoBnO
(1.25 equiv) n
R = alkyl, aryl
RO 0 [Cp*RhCl,], (4.0 mol%)
| Ar\ Ag,CO3 (3.0 equiv)
RO' 2 Ar DCE (0.20 M), 115 °C, 24 h
OR O
R =Me, Bn, MOM (3.0 equiv) OR O Ar
up to 83%
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Catalytic Sequential Introduction Reactions of Aryl and Hydroxymethyl Groups into 1,4-
Naphthoquinone and Its Application to the Synthesis of Photolabile Molecules (Division of
Materials Science, Nara Institute of Science and Technology) O Yoshimasa Oki, Tsuyoshi
Kawai, Tsumoru Morimoto

We have developed a catalytic reaction for the sequential introduction of an aryl group and
a hydroxymethyl group into 1,4-naphthoquinone (1,4-NQ) using palladium and rhodium
complexes as a catalyst. The reaction of 1,4-NQ with arylboronic acid derivatives and
aldehydes in the presence of a complex catalyst leads to the successive introduction of an aryl
group at the 2-position and a hydroxymethyl group at the 3-position of the 1,4-NQ skeleton.

Here in, we have challenged to expand molecular structure of boroxine and aldehydes,
aiming for preparing wide variety of photolabile molecules, and understanding their reactivity.
Keywords : Sequential Catalysis, 1,4-Naphthoquinone, Arylboronic Acid; Aldehyde;
Photolabile Molecule

NVR= N7 EOB A REIETEEILESNTZT VT O 14-HIIVRAX L—
a2, S TATE REDT IV F—VRIGIE, B— DS HETHT-12 2 DD jRE—
IRFEFEDER CE, BERAEAKRKGO—2TH DY, KiiFxiZ, e v A (D)
PERMBEDIFET T, 1,477 X/ (14NQ % M) 7z =/LdhuFx o HRILA
TNATE RERIGEEDZET, 1,4NQ D 2-BLUN3ANIcFNFh 7 ==Lk, b
R A F VA RIRFZE AT D RO %2 B U AR & YIS E TN & LTz #iiit
ORISR LT, ARl SRR RS T DA R & RSO 2 B &
LT, ZOfERISICHEMATE AR X 007 LT b ROTEREMREF LI,

BN RORL D22 )T )= T V=R xy 1 #f0nC, 1ffiny
U AR KD 1,4-NQ ~D LA « 7V R— /LS Dk S A it Lz, £ D
AL, MEEMR (), FBoRSIE (), EtGHR (e, d) 72 EHix oA H T 5 1a—
dbH, 2a—d OERRIZEKI LTz, S 6T, 1la OIS WT, 1 fliv ¥ 7 Aflfiz
RLT1Y%EDBINAP 2RI 25 Z L2k V., 2a DULRIL 56%F Tk L7z,

Ar

o o} . (@) g@ (b) 5@05
0 r
+ (ArBO);3 + (CHy0), Fhoten L [ o) oMe
NaOMe (1.2 eq) OH
I 1(1.2eq) (2.0eq) 1,4-Dioxane, 60 °C, 24 h g () %@OMe (d) %Qome

1,4-NQ 2a: 42%; 2b: 37%
2¢: 43%: 2d: 56% OMe

1) For a representative example, see: T. Hayashi, et al. J. Am. Chem. Soc., 2002, 124, 10984. 2) Liu, et
al. Synthesis, 2023, 55, 150.

© The Chemical Society of Japan - [F12101-2pm-09 -



[FI2101-2pm-10 A& 1055544 (2025)

Rh AIARVEAERZRBBLI=ZA YRV IS UERKERIEA MRS
(RASEHEFIT) OZFM B - H) B2 - o E—e

Rh-catalyzed synthesis of isobenzofurans and cycloaddition reaction (Graduate School of
Advanced Science and Engineering, Waseda University) O Naoki Morita, Shinnosuke
Yoshikawa, Junichiro Yamaguchi

We developed a novel method for the synthesis of isobenzofurans using donor-type metal
carbenoids. Treatment of nosylhydrazone with a rhodium catalyst and a base generated a
rhodium carbenoid which underwent intramolecular cyclization with an ester to form an
isobenzofuran. Subsequent reaction with maleimide via a cycloaddition selectively afforded
the endo-product.

Keywords : Isobenzofurans; Metal carbenoids; Donor-type; Rhodium,; Cycloaddition

AR T T ATEOWICEE S OIS EE TH D | o-F ) A Z &
itk LTRIHESNTW AN, HorAaIED I B, GBI A4 FEH0IUL,
T IMEBEMINSBHA IR T T R L N TEBRE, Ll A
LT W a-TT Y INR= G E WD 61032 RENR LI TP,

Alal, Fex XBRGMEREE b2 RN A REFIH LA VX
VT T URRIEORBIZET L, RP—BIER I N A ROFT-eBAtE2r~T
TEEEMELE, UV E RTVACK L TR Y T A TR R A ER S,
~ LA I REMZDZE T, endo EIRANIBRAGA AN AR L=, /2L KT
MHEOTTEINNR) A RPEL, AT IVEDGFRNBRILICE - TA YR 7T
VINERT D, FENT, v LA X REDBRUIIIISDNET LI E B X B,

OBu o) OBu o)
N. ..Ns
Z N b
Ph H 0_ ase ) pn O
0 endo-product
Ph~p
7. my T
o 0
\o@
©
— Ph —

1) Tobia, D.; Rickborn, B. J. Org. Chem. 1986, 51, 3849.

2) Hamaguchi, M.; Ibata, T. Chem. Lett. 1976, 5, 287.

3) (a) Zhu, D.; Chen, L.; Fan, H.; Yaoa, Q.; Zhu, S. Chem. Soc. Rev. 2020, 49, 908. (b) Bergstrom, B.
D.; Nickerson, L. A.; Shaw, J. T.; Souza, L. W. Angew. Chem., Int, Ed. 2021, 60, 6864. (c) Zhang,
X.; Liu, Z.; Sivaguru, P.;; Bi, X. Chem. Catal. 2021, 1, 599.
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Rhodium-Catalyzed Cyclopropanation Using N-isocyanides with Single Carbon Atom Doping
(‘Graduate School of Engineering, Osaka University., 2ICS-OTRI, Osaka University.)
(OHayato Fujimoto,"* Sei Harada,' Kazuya Imachi,' Satoshi Ogawa,' Mamoru Tobisu'-

Atomic carbon remains a challenging species for organic synthesis, despite its potential to
form four covalent bonds in a single step. We have previously reported the synthesis of y-lactam
derivatives by an atomic carbon transfer from N-heterocyclic carbenes (NHCs) to o,p-
unsaturated amides.” Recently, we have also reported a rhodium-catalyzed C—H insertion
reaction treating N-isocyanides as an atomic carbon equivalent.? We report herein a rhodium-
catalyzed reaction of N-isocyanides with acyl chlorides and styrene derivatives results in the
formation of cyclopropanes via single carbon atom doping reaction.

Keywords : Rhodium Catalyst; Isocyanide; Acyl Chloride; Single Carbon Atom Doping

JRFIRIRFBITFREE 2 AR BFFRWRFBFETH D | —BE TIUARDIES Z K Al ie
R e, ST E LTHER STV, RilTbivbiud, N-~T a Bk v
AN (NHC) ZJRFARRFBEMIAL LTHWD ap-REAFNT 2 Kb y-T 7 X LihiE
R~OEMS S WS LD, 720 NA Vo7 = REJRIRRBEMA L LTHY
Tev Yy Mz X 555 7N C-H AR O RBIRFHARISHHEL TS 2, 4
[, v MR T N-A Y27 = REBEACME KOS ST H%IZ, AF Lo
252 ET BB E AT VATRFIRAF DDA LT 7 v 7 a /U AR
BondZ EERHLE,

1) (a) M. Kamitani.; B. Nakayasu.; H. Fujimoto.; K. Yasui.; T. Kodama.; M. Tobisu. Science
2023, 379, 484. (b) H. Fujimoto.; B. Nakayasu.; M. Tobisu. J. Am. Chem. Soc. 2023, 145,
19518.

2) H. Fujimoto.; T. Nishioka.; K. Imachi.; R. Nishimura.; M. Tobisu. ChemRxiv 2024, preprint
DOI : 10.26434/chemrxiv-2024-66611

© The Chemical Society of Japan - [F12101-2pm-11 -



BARFES B1055FF 2 (2025)

[F12101-2pm-12

FRILLTILTE REAW-7LY—A VEOO DY LAEIRIE E
kORI S ILE RIS

(B AKWE) OfiABEA - LHEEF - & ik - A 1

Rhodium-Catalyzed Cyclohydroformylation Reactions of Allene-ynes with Formaldehyde
(Division of Materials Science, Nara Institute of Science and Technology) OYuki Araki, Mari
Kudo, Tsuyoshi Kawai, Tsumoru Morimoto

We describe the rhodium(I)-catalyzed cyclohydroformylation reactions of 1,6-allene-ynes
with formaldehyde. The catalytic reactions worked only when a cationic rhodium(I) complex
was used, yielding aldehydes of a complex structure. Rhodacyclopentene intermediate seems
to be formed from the oxidative cyclization of a 1,6-allene-yne with a cationic rhodium(I)
complex. Formaldehyde is selectively inserted into the Rh-Cy,> bond formed between the
rhodium center and the sp-carbon of the allene during the formation of this intermediate,
ultimately yielding the aldehyde in a single step.

Keywords : Rhodium; Cyclohydroformylation,; Allene-yne; Formaldehyde

PERDERA A (CO+H) Z VD b Fr kb UWbRE T, BbGZ2FET 5
ZEIIARARETH T, T AL, ALV LAT AT E REANWT L 6 o VR
T Ly PORbE Fadi I Ubicksh Lz, ABFZE T, £OfkEL B
L TR T Ly —A VOIS ERF U, RIS, Btz i d Lz,

TLry—Av1a%RNVAT T e RE & D[Rh(cod),]OTSf 35 & U DPEphos 17
ETFTE b 30°C, 18 G SEZE 2 A, 1a 3 THE S, AW 2a
A 81% T H A7, 1a 73 Rh il ~ER{LABR L LAE U 5 m 291 7 LK A
F D 2 FEFED Rh-Copa FEAD 9 B, 7 L HULRFEH KD Rh-Cyp f5 ARG AL
LATIVT e RMEASH, Bkt Fadi vl 2a G55, TILF% Ko
FHEER (Ar) ~B N FEOEIL D OMe 2, CFs #&id, ISHEICEELIZL 00, 4
A DRIRVEIITE B Uo7 2b BL N 2e), & BT, ABUSOAERRDHEIR M
%L CT L RMEWRILN G 2 D R EBEZ R LT\ 5,

Ar
A [Rh(cod)]OTf (2.5 mol%) Ar
O/\é/ DPEphos (2.75 mol%) 5 Z>H I é’h/ ‘% HCHO
acetone (5 mL), 30 °C, 20 h CHO ;- insertion
HCHO aq (5.0 eq) \ \
1 (0.50 mmol) 2 A
Ar = CgHs (1a) 2a 81%

CgHq-4-OMe (1b)
CgHy-4-CF3 (1c)

2b 76%
2¢ 35% (40 h)

1) Erin Hayashi, Naoto Akiyama, Kiyomi Kakiuchi, Tsuyoshi Kawai, Tsumoru Morimoto,

Chem. Asian J. 2023 18, €202201241.

2) LERECH], MRBRAZ, WA, BRARE, AATLFRFE 104 FFES, E1112-1vn-05.
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Synthesis of Fused Heteroaromatics with Multiple Aryl Substituents via Rhodium-Catalyzed
Double Annulation (' Graduate School of Science, Osaka Metropolitan University) OMikishiro
Hayashi,' Yoshinosuke Usuki,' Tetsuya Satoh!

Our group previously reported that benzoic acids react with internal alkynes through the
rhodium-catalyzed dehydrogenative coupling to produce the isocoumarin derivatives. In this
work, it has been found that treatment of aromatic substrates possessing two directing groups
with diarylacetylenes under rhodium catalysis leads to double annulation to construct
polycyclic fused heterocycle frameworks with multiple aryl substituents.

Keywords : Dehydrogenative Coupling; Rhodium,; Polycyclic fused heterocycle; double C-H
Functionalization,; Directing Group

Fx 07 V—7TIELIET, v YU AMUEALAE T TR ERRE & NG T VX 2 & RS
SHDE. KRB KREMOUMERD LR AR L LlkED » 7Y
TNEZD, AV 7<) UBEPIEE T2 2L TWD D, Al FEED
Yy AMUEFET, 478 8T REEFROL S I OO MEEHETHEE
BHREEOT V=N TEFLUDRIGIZOWTHRE Z2{Tol2 & 2 A, ZEDORIKSE
N7V T RIGERTEEOT V— IR L) mEICER I N ZRMEE~T
OEBRNARTEDZ AR LIZDT, #wiET D,

R =Ac ar Ac
YH=CO,H ANA N

0 /Ar

H NHR Ar  Cp*Rh-cat. o
"
HY H Ar Cu salt

Ar

R = Piv Piv
YH = NHPiv m
L Ar DA
N
Piv

Ar

Ar

1) a) K. Ueura, T. Satoh, M. Miura, Org. Lett. 2007, 9, 1407. b) K. Ueura, T. Satoh, M. Miura, J. Org.
Chem. 2007, 72, 5362.

© The Chemical Society of Japan - [F12101-2pm-13 -



[F]12101-2pm-14 AA(LSa H1055FE4 (2025)

AFA OO L) E BN =[2+2+2 MR RIGIZK BT
FSTU—LRUE DA

(BPRpE R L) OFIF REM - | &

Synthesis of Tetraarylbenzenes by Cationic Rhodium(I)-Catalyzed [2+2+2] Cycloaddition

(School of Materials and Chemical Technology, Institute of science Tokyo) OShurika Innami,
Ken Tanaka

The [2+2+2] cycloaddition of 1,6-diynes with monoynes is a valuable method for
synthesizing polysubstituted benzenes, and reactions using various conditions and substrates
have been developed. However, when using bulky substrates, the reaction is hard to proceed
due to the steric hindrance. Compounds with multiple aryl groups introduced into the benzene
ring are useful but difficult to synthesize. In this study, we found that even when a more flexible
diyne is used, [2+2+2] cycloaddition reactions with monoynes proceeded at room temperature
to yield 1,2,3,4-tetraarylbenzenes.

We used 1,6-diphenyldiyne and di-p-tolylacetylene of the NTs linker as model substrates and
performed the reaction at room temperature in the presence of cationic rhodium(I) catalyst to
yield 1,2,3,4-tetraarylbenzenes in good yield.

Keywords : [2+2+2] Cycloaddition; Rhodium, Tetraarylbenzenes; 1,6-Diynes; Monoynes

1,6-2A > & A VAV RV2D2TINERCEIG L, ZERS B Gaidk s L
THEHATHY, SEIERFMROCEEE OISR I TE 2, LM LR
5. mmEmWEEEHWESEA I, T ONARBEE D S IS EIT LIZ < Ry
BURICEROT V=NV EEZEALTALEWIE, AHTHLINERBREETH -7,
INETICAERIZKALTZFE LTI, A DY U —I2F 7 Z L g AaA
D2 LXK THIER G FEL.AED 7Y U T RISHEIT LR WIRE 2 W=
AIZROEN TNV | S AL, DFAoMha o0 Mlad Hnsg & XK
A ERHWTEGAEIZBWN TS, BRSEME T TE A > & ORI LS
DHEEITL, 1234-T FIT7 U —A_UPronEohnsZ ea L,

ETAIELELTCNTS U =D 1,6-P 7 2= AP A Y p- U AT E®F L
RV, AT e Uy AOMBERTE TR TS E T 72 & 2 A, BAFRIER
TI234-T F TV —N_RoBPUrE2BLIENTET,

Ph
o p-tol
/—="Ph cat. [Rh]* pto
TsN + e TsN
\%Ph .- p-tol
p-tol
Ph
1) Wu, Y.-T.; Hayama, T.; Baldridge, K. K.; Linden, A.; Siegel, J. S. J. Am. Chem. Soc. 2006, 128,

6870.
2) Abe, R.; Nagashima, Y.; Tanaka, J.; Tanaka, K. ACS. Catal. 2023, 13, 1604.
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