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Chiral Organoiodine(III)-catalyzed Enantioselective Oxidative Intermolecular Biaryl Coupling
(Graduate School of Engineering, Nagoya University) OShunsuke Minabe, Hiroki Tanaka,
Muhammet Uyanik, Kazuaki Ishihara

Conventional synthetic methods for biaryl compounds rely on the transition metal-
catalyzed C-C coupling reaction of aryl compounds pre-activated as halogen or metal
derivatives. Oxidative C—C coupling of arenes is an attractive method for synthesizing biaryl
compounds. However, transition-metal complexes are often required as catalysts or reagents.'
Recently, transition metal-free oxidative coupling reactions have been reported using
hypervalent iodine(IIl) compounds.> However, highly enantioselective biaryl coupling
reactions using chiral organoiodine compounds remain elusive. Here, we succeeded in the first
enantioselective oxidative biaryl coupling reaction of 2-alkoxynaphthalenes using
conformationally flexible designer chiral organoiodine(III) catalysts.?

Keywords: Chiral organoiodine(Ill) catalysts, Oxidative biaryl coupling; Enantioselective; 2-

Alkoxynaphthalenes, Secondary interactions
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1) Y. Yang, J. Lan, J. You, Chem. Rev. 2017, 117, 8787.
2) M. Ito, H. Kubo, I. Itani, K. Morimoto, T. Dohi, Y. Kita, J. Am. Chem. Soc. 2013, 135, 14078.
3) M. Uyanik, K. Ishihara, TCI Mail 2019, 182, 2.
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Chemo-, Site-, Regio- and Enantioselective Oxidative Cycloaddition of 2-Alkyl-1-Naphthols
via 0-Quinone Methide Intermediates (Graduate School of Engineering, Nagoya University)
(OTakaharu Morino, Takehiro Kato, Muhammet Uyanik, Kazuaki Ishihara

Quinone methides (QMs) are useful key synthetic intermediates for several biologically
active compounds." We have developed the quaternary ammonium hypoiodite-catalyzed
oxidative generation of QMs using alkyl hydroperoxides as an oxidant.” Here, we report a
hybrid catalytic system involving the Cu-catalyzed aerobic oxidative generation of 0-QM,
combined with chiral amine-catalyzed site-, regio-, and enantioselective [4+2] cycloaddition
reactions.

Keywords: Aerobic oxidation, Oxidative dearomatization; Quinone methide; Enantioselective;

Hybrid catalysts
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1) R. V. V. D. Water, T. R. R. Pettus, Tetrahedron 2002, 58, 5367.
2) M. Uyanik, K. Nishioka, R. Kondo, K. Ishihara, Nat. Chem. 2020, 12, 353.
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Enantioselective Dearomative Azidation of (Hetero)arenols Using Chiral Quaternary
Ammonium Hypobromite Catalysis (School of Engineering, Nagoya University) O Sho
Akagawa, Yasuo Tsukimori, Takaharu Morino, Muhammet Uyanik, Kazuaki Ishihara

Previously, we developed oxidative dearomative azidation of electron-rich arenols using
hypoiodite catalysts' generated in situ from the corresponding quaternary ammonium iodides
with hydrogen peroxide as an oxidant.” Here, we succeeded in the dearomative azidation of
less reactive electron-deficient arenols using ammonium bromides instead of iodides as
catalysts in the presence of oxone as a mildly acidic oxidant. Additionally, we have also
achieved dearomative azidation of heteroarenols, anticipated to be difficult to achieve with
transition metal catalysts.” Moreover, we succeeded in the enantioselective dearomative
azidation of arenols and heteroarenols by using a chiral quaternary ammonium bromide catalyst
and sodium azide as an inexpensive and relatively safe azide source.

Keywords: Hypobromite catalysis; Oxidative dearomatization; Azidation; Heteroarenols,

Enantioselective oxidation
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1) M. Uyanik, K. Ishihara, ChemCatChem. 2012, 4, 177.
2) M. Uyanik, K. Nishioka, K. Ishihara, Chem. Lett. 2019, 48, 353.
3) C. Wang, J. Sun, W. Zhou, J. Xue, B. Ren, G. Zhang, Y. Mei, Q. Deng, Org. Lett. 2019, 21, 731.

© The Chemical Society of Japan -E1141-1pm-03 -



ET114171-1pm-04 The 104th CSJ Annual Meeting

Chiral Ammonium Hypoiodite-catalyzed Enantioselective Oxidative
Dearomatization of a-(1-Hydroxynaphthalen-2-yl)ketoximes

(Graduate School of Engineering, Nagoya University) O Yaohan Liang, Takehiro Kato,
Muhammet Uyanik, Kazuaki Ishihara

Keywords: Chiral hypoiodite catalyst, Oxidative dearomatization, Arenol, Oxime,
Spiroisoxazoline

Optically active spiroisoxazolines are important molecular skeletons found in various
natural products and biologically active substances.' Transition-metal catalysts or hypervalent
iodine reagents have often been used in the key reactions of their conventional chemical
synthesis.

On the other hand, we have developed oxidative dearomative coupling reactions of arenols
using quaternary ammonium hypoiodite catalysts® generated in situ from oxidation of the
corresponding iodides with a suitable oxidant such as hydrogen peroxide or oxone.’ This
oxidation system is an environmentally benign process in which the reaction proceeds under
mild conditions and the byproducts are only water or inorganic salts derived from the oxidant
used. Although high enantioselectivity has already been achieved, the asymmetric
dearomatization reactions have been limited to spirolactonization.**®

According to previous findings, the Brensted acidity of the internal nucleophile of the
substrate (e.g., carboxylic acid) is critical to induce high asymmetry induction in this oxidative
dearomative coupling. We expected that a-acyl oximes, having acidity relatively close to that
of carboxylic acids, would be a suitable substrate for this asymmetric catalytic system. Here,
we investigated the chiral ammonium hypoiodite-catalyzed enantioselective oxidative
dearomative spirocyclization of hydroxyaryl oximes. As a result, although the
enantioselectivity is still moderate, the first catalytic enantioselective synthesis of
spiroisoxazolines has been developed.
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1) Jin, Z. Nat. Prod. Rep. 2011, 28, 1143.

2) Uyanik, M.; Ishihara, K. ChemCatChem 2012, 4, 177.

3) (a) Uyanik, M.; Sasakura, N.; Kaneko, E.; Ohori, K.; Ishihara, K. Chem. Lett. 2015, 44,
179. (b) Uyanik, M.; Kato, T.; Katade, O.; Sahara, N.; Ishihara, K. ACS Catal. 2019, 9, 11619.
(c¢) Uyanik, M.; Sahara, N.; Katade, O.; Ishihara, K. Org. Lett. 2020, 55, 560.
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Catalytic Enantioselective Oxidative Dearomative Chlorination of Anilines (Graduate School
of Engineering, Nagoya University) O Yuto Fujii, Takehiro Kato, Muhammet Uyanik,
Kazuaki Ishihara

We have previously reported an oxidative dearomative chlorination of arenols using
sodium chloride and oxone as a chlorinating reagent and an oxidant, respectively.' In this
method, high chemoselectivity could be achieved by suppressing highly active CI" species
generated in situ to extremely low concentrations. Here, we developed the enantioselective
oxidative dearomative chlorination of anilines using chiral quaternary ammonium salts for the
first time and succeeded in the obtaining the desired chlorinated products with good
enantioselectivity.

Keywords: Dearomative chlorination; Chiral quaternary ammonium salt catalyst; Oxidation,

Aniline; Oxone
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1) M. Uyanik, N. Sahara, K. Ishihara, Eur. J. Org. Chem. 2019, 27.
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Quaternary Ammonium Hypoiodite Catalysis for y-Selective Oxidative Cycloetherification
Reaction of a,B-Unsaturated Carbonyl Compounds (Graduate School of Engineering, Nagoya
University) OKotaro Asada, Kai Matsui, Muhammet Uyanik, Kazuaki Ishihara

We have previously developed intramolecular oxidative enantioselective o-coupling
reactions of carbonyls using chiral quaternary ammonium hypoiodites salts, which are
generated in situ from the corresponding iodides with hydrogen peroxide or alkyl
hydroperoxides as oxidants.! Here, we investigated the y-selective oxidative coupling reactions
of o,B-unsaturated carbonyl compounds. As a result, after the optimizations of catalysts,
reaction conditions, and substituents of the substrates, the formation of 1,4-adduct was
successively suppressed, and the desired y-coupling product was obtained selectively.
Keywords: Oxidative cycloetherification, Chiral hypoiodite catalyst; Oxidative umpolung,
a,f -Unsaturated carbonyl; y-Selective functionalization
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1) a) M. Uyanik, H. Okamoto, T. Yasui, K. Ishihara, Science 2010, 328, 1376. b) M. Uyanik, H. Hayashi,
K. Ishihara, Science 2014, 345, 291.
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Development of Chiral Bis(halonium) Salts and Their Catalytic Applications

(Graduate School of Engineering, Chiba University) oHiromichi Funakubo, Yasushi Yoshida,
Takashi Mino, Masami Sakamoto

Halogen bond (XB) is a non-covalent interaction with soft Lewis acidity and highly
directional character. In recent years, XB has been utilized in organic synthesis, however, their
applications in asymmetric catalysis have been limited. Previously, we have developed chiral
halonium salts with amide moiety and successfully applied them to several reactions as
asymmetric catalysts.” In this study, we developed a chiral bis(halonium) salt 1 with two
halonium salt moieties as halogen bond donors and was applied as a catalyst to achieve highly
enantioselective reactions.

Chiral bis(halonium) salt 1 was prepared from commercial (R)-BINAM in 5 steps and was
applied in the 1,2-addition reaction of 1,3-dicarbonyl compounds with isatin-derived imines as
a catalyst, which provided products in highly stereoselective fashion.

Keywords : Halogen Bond; Asymmetric Catalysis; Chiral halonium Salts
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1)a) Y. Yoshida et al. Chem. Commun., 2021, 57,2519;b) Y. Yoshida et al. ACS Catal., 2021, 11, 13028;
¢) Y. Yoshida et al. Molecules, 2023, 28, 384.
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Synthesis of Ozonides Mediated by Molecular Sieve Under
Solvent-Free Condition

('Department of Chemistry, Graduate School of Natural Science and Technology, Okayama
University, *Department of Chemistry, Faculty of Science, Mansoura University, Egypt,
'Research Institute for Interdisciplinary Science, Okayama University) OMohamed R.
El-kholany'?, Nana Kishimoto', Kenta Tanaka®, Hiroyoshi Takamura!, and Isao Kadota'

Keywords: Alkenes, Ozonides, Molecular Sieve, Solvent-free

In our previous work, we found that the reaction of terminal alkenes and ozone in
CH,Cl, solution in the presence of molecular sieve provided the corresponding ozonides, as
stable products, in good yields.! However, applying this method to multi-substituted alkenes
gave poor results due to the steric hindrance between the reactant’s substituents.

In continuation of our project concerned with the synthetic study of ozonides, we wish
to present our synthetic improvement of ozonides under solvent-free conditions. The dried
molecular sieve was mixed with Et,O solution of olefins 1a-j. After removal of the solvent
under reduced pressure, the olefins loaded over the molecular sieve were treated with ozone
at -78 °C. After the extraction of the formed compounds using ethyl acetate followed by
purification with column chromatography, the ozonides were afforded in reasonable yields
as shown in Figure 1. The details of the study including the role of the solid supporters e.g.
molecular sieve will be discussed in the presentation.

Ri_ R2 Dryo; mssh O’O><R2
—( - "
R3 -78°C R1)\o Rs
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O, > — /§_
O“r ><
0-0
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2a (70%, 5% in DCM / MS) 2b (46%)° 2¢ (59%) 2d (61%) 2e (56%)
(dr=1:1)
OAc O M
ﬁ_ _}‘ O\o Op° 0'0> TBSO o—O> oH @ o
oI oAb o o
o_o o/

2i (78%)

2f (57%, 20% DCM / MS) 2g (75% 71% in DCM / MS) 2h (74%) (dr=1:1)

2j (60%)

2Yields shown in parenthesis are the isolated yields, "Not detected in CH2Cl> / MS condition.

Figure 1. Ozonation of various alkenes under solvent-free conditions .*

1) Mohamed R. El-kholany, Nana Kishimoto, Kenta Tanaka, Hiroyoshi Takamura, and Isao Kadota, Bull. Chem.
Soc. Jpn. 2023, 96, 1316-1318.
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Enantioselective formation of tetrahydrofuran skeletons through a-oxidation of ketones with
chiral hypervalent iodine(IIl). (Graduate School of Science, University of Hyogo) OTakumi
Itadoko, Yuko Tsuyuguchi, Taiki Nakanishi, Yoshihiro Miyake, Mio Shimogaki

Hypervalent iodine compounds are widely used in organic synthesis as environmentally
friendly oxidants. We have previously achieved the oxidative lactonization and arylation of
alkenes using a lactate-based chiral hypervalent iodine(III), where the silyloxy group of the
substrate was found to promote the oxidative cyclization and enhance the enantioselectivity.
Herein, we report the a-oxidation of ketones using the silyloxy groups as nucleophilic centers
providing tetrahydrofuran skeleton. Reaction of ketones having triisopropylsilyl group with
lactamide-based chiral hypervalent iodine(Ill) via enol silyl ether proceeds smoothly to give
the desired product in high yield with high enantioselectivity.

Keywords : hypervalent iodine; oxidative cyclization, asymmetric synthesis

FE IRl = o BRI, AR R T TR LU A AT S L BUGHI & LT, A<
HNBHNTWD, YFZEE T, L2 AFIRE 5% 7 VR 2 ¥ &3 % 58
L, THATr DRBFBC)IGEEFT > TND, TOH T, WEITHAAALTZY VLA
XM ANIRREFE L 720 | NFRONLE kiUi%gﬁi%ﬁtéﬁé xS
NZLTWD B2 KR TIEZ ORIGHEEZFIF L, 0 FRERL 2 H L7z RSN
727 N7k R 77 URIBE &R AT,

O FaX i tert-7F NI AF NN U IW(TBS)ETIR#E LT 1a ZET /L
HEICHW., KA iTo7, lazd Y7 oo A X2 RIS RSN = 27 LS C
bHXTNVEBETT UFEREK da LSS ET L ZABERY 3 1IX& L7203,
WER, =) o F RN AR ER & 2o T, & 2 THA ORGSR Z2 e L7k
K. NIAYTrELT Y TIPS EZEALZEE 1b »oRP T/, —L UL
T—7 )L 2b BRAESHE, ZTO%, KN T I MEETHLF 7 VR 7T v 4b
ZHAWTZIRIZBW T, mEr > EmT T FARRETHEY 3 RGO
(Scheme 1),

Scheme1
o) Me3SiOTf OSiMes 4 o ]
©)UR 4>Cit32| ©)\/j BF3-OEt, ©)J\*Eo> R\H/L O/Q\O/E\H/R
‘BOOCZto (2)°C RO -80°C 3 0] |(OA(:;)2 (e}
1a:R=TBS high ee :::-EZEEW
1b:R=TIPS 2b: R =TIPS :

1) Fujita, M.; Mori, K.; Shimogaki, M.; Sugimura, T. Org. Lett. 2012, 14, 1294-1297.
2) Shimogaki, M.; Fujita, M.; Sugimura, T. Angew. Chem. Int. Ed. 2016, 55, 15797—-15801.
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Hydrogenation of Esters to Alcohols using Supported Platinum Catalysts

("School of Science, 2GSC Social Cooperation Laboratory, The Univ.of Tokyo)

Haruro Ishitani?, ORio Sakamoto', Masahiro Sasaya', Shi Kobayashi'?

Catalytic hydrogenation of esters to alcohols is an important task not only in
synthetic organic chemistry but also in the chemical industry. Compared to
conventional reduction using metal hydrides, this reaction is economically and
environmentally advantageous. However, high temperatures and pressures are often
required due to the low reactivity of esters. Several heterogeneous platinum catalysts
have been investigated for this process, with some emphasizing strong support effects
such as highly acidic metal oxides." Motivated by our previous studies into the potent
catalytic activities of mixed metal oxide-based solid acids for several acid-catalyzed
reactions,? we have explored the catalytic potential of platinum-supported mixed metal
oxide-based solid acids for the selective hydrogenation of esters to alcohols. Through
experimentation with different preparation methods, reagents, and loading amounts,
we identified a specific Pt catalyst prepared using molybdenum-modified Zr/Sn mixed
oxide, that efficiently converts esters to corresponding alcohols over 50% yield,
accompanied by a minor amount of ether formation.

Keywords: Heterogeneous Platinum Catalyst; Ester; Hydrogenative Conversion;
Alcohol; Composite Metal Oxide

IRXRTILDTZIILA—=IADERRIGIE. EEEBILZIZEWTEELERRALTHTE
THbd, LML, —fBICTRTFILIZAMEMKEILEICH LREETHD -6, EBKE
MK B EEERMLETENERAINDS, TF. BUOBFEZ TITEHBARICE
FElEL-A€MEEZRA N -ITXTILKFRENHBEINTWAN ', ZILa—IL~DE
RKFEZBNMEEETERLEHAIXFEAELZD, REEE LK. EE2BEEEY
R—ZADEREBENELDBEMERIGICE MEREZE TSI EZRHE L2, AMET
[EFENZEBEL. TATILOTILA—ILADKFRLLIZEHEEEZ RT OLSIBFMHED
FRAFICHRYBAL, BEERRIEVOERTR. BHTHRCIBRAEEELARITLL:
R, BV ITUBHED Zr-Sn EEREYMEFRVCHEL-ASMEZAND &,
1 MPa BEEDKZEEHET. 100 CTHIGT A7 I A—ILEANEEREME L THEDS
N, REEHETITINEE 50%ULIZETHIEEZRHE L,

Pt@Mo(VI)/ZrO,-Sn0O,

0
Pt: 5 1%

H, (2 MPa)
i 52 % 11 %
1.0 mmol PrOH (1.0 M) °
Conv. 76 % 100 °C, 72 h

1) R. Qu, M. K. Junge, M. Beller, Chem. Rev. 2023, 123, 1103.
2) H. Ishitani, M. Sasaya, S. Kobayashi, ACS Sus. Chem. Eng. 2023, 11, 5826.
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Photocatalytic Reduction of Aliphatic Aldehydes and Ketones by an Amphiphilic Resin-

Supported Iridium Complex (‘Institute for Molecular Science, *SOKENDAI) O Shintaro
Okumura,'? Aya Tazawa,' Kaoru Torii,! Yasuhiro Uozumi'*?

Photocatalytic reductions are an attractive means of organic transformations conducted with
light as an energy source. However, visible-light-induced photoredox catalyses only can
operate with a restricted range of substrates. Compared to the well-investigated photocatalytic
reduction of aromatic aldehydes and ketones, that of less reactive aliphatic carbonyls has been
little studied. Herein, we have developed a novel heterogeneous iridium complex (PS-PEG-Ir),
prepared by immobilization of an iridium photoredox catalyst on amphiphilic polystyrene-
poly(ethylene glycol) resin. PS-PEG-Ir exhibited the high reducing ability in water, catalyzing
the reduction of undecanal (1) in the presence of sodium ascorbate under visible light
irradiation to give 1-undecanol (2) in 73% GC yield.

Keywords : Photoredox Catalysis, Heterogeneous Catalyst; Aliphatic Carbonyl Compounds;
Reactions in Water

FeABEE I A =RV F R L L TEMTE DM FIETHD, L, A
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TV, ABFIETlE, LR CH D14 Y U0 LA Z M BIEEIER U 2 F 1
VRV ZF LY a— L EmE L U ACHERFT D 2 & TRY ek PS-PEG-Ir
ZBHFE L, KPP TEWETLE RS Z E AR Lz, PS-PEG-Ir Jefitfiiix, 7
AV E T U U AEE T, AR Lo TKFTY T — 0 1 &S
L. DT =2 % TB%INEKTEH 2=,

-
Blue LED —
o ZS-:EGS-Ir (5 _mol%) OH o ™
\MJI\ = a(oequw) > \MJ 0 ( 0)n HN—"—(: :}—N
, H H,0, 50 °C, 20 h g 7z
1 2:73% GC yield
L PS-PEG-Ir )
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Highly diastereoselective synthesis of tetralin-fused spirooxindoles having contiguous
quaternary stereocenters via Lewis acid-catalyzed C(sp*)-H bond functionalization

(Graduate School of Engineering, Tokyo University of Agriculture and Technology) ODan
Sakai, Keiji Mori

-
-
.
5
—
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Herein we want to report the highly stereoselective synthesis of tetralin-fused spirooxindoles
having contiguous quaternary stereocenters. When benzylidene oxindoles having adjacent to
nitrogen atom were treated with 10 mol% of Sc(OTf); in refluxing CICH,CH,Cl, key [1,5]-
hydride shift/cyclization process proceeded smoothly to afford tetralin-fused spirooxindoles
having contiguous quaternary stereocenters in good chemical yields with excellent
diastereoselectivities. Interestingly, replacement of nitrogen atom to oxygen atom occurred
in this reaction, which indicates the present transformation realized a pseudo oxygen atom
induced hydride shift/cyclization process.

Keywords: C(sp’)-H bond functionalization, Spirooxindoles, Diastereoselective Synthesis

Bx OMFRETIE, AN OEe KU NEEAL 2079 5 C-H A B RERLIE (4
F NN redox &) Z BEAE 3 5 B HESIE OB A HEE L TV 5, FRIZITF T
WIS E T ﬁﬁéhé%m%ﬁﬁﬁﬁh47jyb%muﬁ%%%“
TR EH#ED TEYD, ZNETICAERBFODL T TV U E/FAE R 4%
VAV RNV OEARIEOBRBICEKS L TWVDE D, RFIEEYZEEDRED
%V?X%Vﬁ%R%A%%T ETAHENRARETED >, Bk
DU AR 7 R L& AR E DRI T E > TV o 72, 48l 2 HE 57 O B L
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FlIcEEHmbo TWVWAH 7D, B FexvEickse U NisfL
ITLTWDERRTIENTELHBEBEVWKIETH S P, #EHTIE, ZOB%
T 2BRIZOVWTHIRRD,
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YN NPA

7 NH 7 NH

cat. Sc(OTf), = G = S\
CICH,CH,CI \/ SNR, S ~on

[1,5]-H shift  |R R R R

not obtained 3
2 up to 80%
up to d.r. =>20:1

1) Machida, M.; Mori, K. Chem. Lett. 2018, 47, 868.
2) Sakai, D.; Machida, M.; Mori, K. Tetrahedron Lett. 2021, 83, 153408.
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Innovation of Internal redox reaction by traceless activating group strategy: construction of
polycyclic framework by internal redox reaction/hetero Diels-Alder reaction sequence
(Department of Applied Chemistry, Faculty of Engineering, Tokyo University of Agriculture
and Technology) ONatsuki Komatsu, Tomoko Kawasaki-Takasuka, Keiji Mori

Recently, we have successfully developed hydride shift mediated C-H bond
functionalization/hetero Diels-Alder reaction sequence. Although this strategy enables concise
and highly diastereoselective synthesis of tricyclic compounds, it was limited to the
construction of heterocycles. Here we report the highly diastereoselective construction of all-
carbon framework by utilization of traceless activating group strategy.

Keywords : Hydride shift; redox process; C-H functionalization, Hetero Diels-Alder reaction

INETICYME=ETIE, B NV RiEfiiz8E 5% C-H BREffb & ~7 1 Diels-
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Construction of fused-carbocycles via hydride shift-mediated C(sp*)-H bond functionalization
at a position of aliphatic methylene group (Graduate School of Applied Chemistry, Tokyo
University of Agriculture and Technology) OHiroto Okawa, Keiji Mori

Recently, we have developed a novel synthetic method, namely, hydride shift-mediated
C(sp®)-H bond functionalization (internal redox reaction). Because an electronic assistance
from the neighboring groups such as heteroatoms and aromatic groups was important for the
promotion of hydride shift process, the corresponding reactions at aliphatic methylene position
were remained to be difficult problem. Although we have realized this tough reaction by using
the substrates having [-silicon-group to the reacting point, this reaction was limited to
formation of six-membered carbocycles. Herein, we want to report the application of this
reaction to rare [1,6]-hydride shift/cyclization process for the formation of seven-membered
carbocycles. In addition, formation of indane derivatives having allylsilane moiety, which
would act as a handle for further transformation, will also be discussed.

Keywords : Hydride Shift; Aliphatic Methylene Group; C(sp*)-H Bond Functionalization

Fex OWFE T N—T"TIL, 3 FWredox SZFM L7zt R U FEAA C(sp®)-H #i
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| 10 mol% Coé'\éeMe
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i(i- Si(i-Pr
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MeO,C CO,Me up to 76%
| 10 mol%
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SiR3 DCE CO,Me
reflux, 24 h \,SiRs
OMe
3 4
up to 99%

1) K. Mori, Bull. Chem. Soc. Jpn. 2022, 95, 296.
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Divergent synthesis via hydride-shift mediated C(sp*)-H bond functionalization (! Department
of Applied Chemistry, Faculty of Engineering, Tokyo University of Agriculture and Technology)
OSosuke Ando,! Tomoko Kawasaki-Takasuka ,' Keiji Mori!

Recently, C(sp®)-H bond functionalization by a hydride shift/cyclization process, namely,
“internal redox process”, has attracted much attention because of following unique features: no
need of external oxidants and transition metal catalysts. Herein we want to report a divergent
synthesis based on a controlling of two hydride shift mode ([1,4]- and [1,6]-hydride shift).
When a solution of benzylamine derivative having methylene malonate moiety at ortho-
position in 1,2-dichloromethane was heated to reflux in the presence of 30 mol% of Lewis acid
catalysts, both [1,4]- and [1,6]-hydride shift occurred to give an indane derivative (five-
membered carbocycle) and a benzazepine derivative (seven-membered azacycle), respectively,
in moderate chemical yields.

Keywords : hydride shift; C-H bond functionalization, heterocyclic compound,; Lewis acid
catalyst; diastereoselective
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1) Mori, K. Bull. Chem. Soc. Jpn. 2022, 95, 296-305.
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