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Divergent synthesis of indanes by switching of Lewis acid catalysis (Graduate School of
Engeneering, Tokyo University of Agriculture and Technology) OHiroto Okawa, Tomoko
Kawasaki-Takasuka, Keiji Mori

Recently, we have been concentrating on the development of novel molecular transformation
based on hydride shift-mediated C(sp*)-H bond functionalization (internal redox reaction). In
this method, an electronic assistance is important for the promotion of hydride shift and an
alkoxy group is the effective choice. In the course of our studies of alkoxy group promoted
[1,4]-hydride shift process, we accidentally found the divergent synthetic system to indanes
and benzoxepines by switching of acid catalysis. When a benzylidene malonate having
methoxy group at benzylic position was treated with a catalytic amount of Sc(OTf)s, [1,4]-
hydride shift/cyclization followed by elimination of methoxy group proceeded successively to
afford exo-methylene-type indanes. On the other hand, indanes with different substitution
pattern were obtained by employing Bi(OTf); as an acid catalyst. In addition, we found that
synthesis of benzoxepines was possible by the combination of Sc(OTf)s and benzoic acid.
Keywords : Hydride shift; Lewis acid; C(sp®)-H bond functionalizations, indanes
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Double C(sp*)-H Bond Functionalization Involving Chemoselective Hydride Shift Sequence
(Faculty of engineering, Tokyo University of Agriculture and Technology) Yui Kikuchi, Jun
Nagaki, Tomoko Kawasaki-Takasuka, Keiji Mori

Recently, we have successfully developed a double C(sp*)-H bond functionalization reaction
based on the sequential utilization of hydride shift mediated C(sp*)-H bond functionalization.
Herein, we want to report a novel type of double C(sp?)-bond functionalization involving quite
rare, chemoselective hydride shift sequence. When a cinnamylidene malonate having 1-
aminoethyl group at ortho position was treated with a catalytic amount of AI(OTf); in refluxing
1,2-dichloroethane, a [1,6]-hydride shift of benzylic hydrogen on N-benzyl group and a [1,5]-
hydride shift of benzylic hydrogen on another N-benzyl group occurred successively to afford
bicyclo[4.3.1]decane as single diastereomer.

Keywords : hydride shift; C-H bond functionalization, heterocyclic compound; Lewis acid
catalyst; diastereoselective reaction
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1) Mori, K. Bull. Chem. Soc. Jpn. 2022, 95, 296.
2) Mori, K.; Okawa, H. Tetrahedron Lett., 2022, 110, 154178.
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Innovation of internal redox reaction by traceless activating group strategy: application to the
construction of fused-carbocycles (Graduate School of Engineering, Tokyo University of
Agriculture and Technology) OTakayuki Matsuno, Dan Sakai, Tomoko Kawasaki-Takasuka,
Keiji Mori

Recently, we have developed a hydride shift mediated C(sp*)-H bond functionalization
(internal redox reaction). This method has several useful features such as no need of transition
metal catalysts, and construction of fused-heterocycles. Although extension of this system to
challenging double C(sp*)-H bond functionalization by sequential utilization of internal redox
process have been achieved, we could only show its effectiveness to the formation of
heterocycles. Herein we want to report an effective approach to fused-carbocyclic skeleton via
double C(sp®)-H bond functionalization. The key to achieving this goal was the employment
of “traceless activating group strategy”, in which an alkoxy group, a promoter of hydride shift,
is disappeared after the event. Application of this strategy to internal redox reaction/hetero
Diels-Alder reaction sequence will also be discussed.

Keywords : C-H bond functionalization; sequential reaction; traceless activating group
strategy, construction of polycycles
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1) Mori. K, Bull. Chem. Soc. Jpn. 2022, 95, 296.
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Silyl Lewis acid-catalyzed 5-endo-tet type Oxidative Remote Aryl Rearrangement (Graduate
School of Science, Chiba University) OHiroki Kameda, Katsuhiko Moriyama

Rearrangement has been utilized as one of the ways of functionalization with high atom
economy. Compared to the 1,2-rearrangements, the remote rearrangements are intriguing but
less versatile. On the other hand, arylation reactions involving C-C bond formation can
introduce aryl groups at specific positions. However, most of these reactions rely on transition
metal catalysts and activating functional groups, posing challenges from a green chemistry
perspective. In this work, we developed the silyl Lewis acid-catalyzed oxidative remote aryl
rearrangement of N-cinnamyl-N- alkoxybenzylsulfonamides with an oxidant to furnish the
diaryloxazolidine derivatives in high yield, and the oxazolidine derivatives could be converted
to 1,2-amino alcohol derivatives which are used as pharmaceutical intermediates.

Keywords : Arylation,; Epoxidation; Oxazolidine; Lewis acid catalyst; Remote rearrangement
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Asymmetric 1,3-Dioxane Synthesis with Bifunctional Thiourea Catalysts

(Mnstitute for Catalysis, Hokkaido University, *Institute of Medical, Pharmaceutical, and
Health Sciences, Kanazawa University) O Yusuke Ono,! Akira Matsumoto,” Sho Shimozawa,!
Daisuke Uraguchi,' Keisuke Asano’

Optically active 1,3-diols are found in a number of pharmaceutically-relevant compounds, and
hemiacetalization/oxy-Michael addition cascade reactions are known as one of efficient
methods for their stereoselective synthesis. However, no catalytic enantioselective reaction
of carboxylic acid derivatives as a Michael acceptor has been reported. In this study, catalytic
asymmetric hemiketalization/oxy-Michael addition cascade reactions were developed using
phenyl trifluoromethyl ketone as a carbonyl reagent with chiral bifunctional thiourea catalysts.
The reactions proceeded in good yields with high enantio- and diastereoselectivities. In
particular, this method was applicable to 6-hydroxy-a,B-unsaturated ester and thioester, thereby
leading to efficient synthesis based on the high oxidation states of carboxylic acid derivatives.
Keywords : 1,3-Diol; o,p-Unsaturated Carboxylic Acid Derivative; Trifluoromethyl Ketone;
Bifunctional Thiourea Catalyst
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1) Evans, D. A.; Gauchet-Prunet, J. A. J. Org. Chem. 1993, 58, 2446.
2) Matsumoto, A.; Asano, K.; Matsubara, S. Chem. Commun. 2015, 51, 11693.
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Development of a Catalytic One-pot Synthesis of Phosphate Diesters (School of
Science, The Univ. of Tokyo) oTaro KONNO, Dario MRDOVIC, Kenta SUZUKI, Yuki
SAITO, Shu KOBAYASHI

Phosphate diester is the backbone structure of oligonucleotides. To synthesize
oligonucleotide therapeutics, which are recently gathering attention as a new modality,
it is crucial to construct this part in an efficient and environmentally friendly manner.
However, the mainstream of synthetic method, namely the phosphoramidite method,
can only achieve linear extension and produces a large amount of waste. To address
this issue, we previously developed catalytic activation of the P=0O bond in P(V)
reagents by Lewis acid catalysts to achieve phosphorylation of two different
alcohols.['?l This research focused on the development of one-pot synthesis of
asymmetric phosphate diesters based on the previous findings. We discovered that
additional base had a crucial role in maintaining the catalytic ability. The investigation
of substrate scope revealed that not only various alcohols but also amines could afford
the products in high yields. The presentation will be delivered for detailed
investigations and results.

Keywords: Phosphate Ester; Lewis Acid Catalyst; Zirconium Complex; One-pot
Synthesis; Transesterification
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[1] BARIELE104EZFES. E1142-3vn-05. SEAER - TEREMMHE - /INAE
[2] BRILZELE104EZFEL. E1142-3vn-06, kRS - [INAE
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Synthesis of Oligonucleotides via Catalytic Phosphorylation (*Tokyo Chemical Industry
Co., Ltd., 2School of Science, The Univ. of Tokyo) oKenta SUZUKI," Dario MRDOVIC,2
Taro KONNO 2Yuki SAITO, ? Sha KOBAYASHI,?

Oligonucleotide therapeutics have garnered increasing attention as a new drug
modality. However, conventional industrial production requires large excesses of
substrates, reagents, and activators, resulting in substantial amounts of waste.
Therefore, the development of more efficient and environmentally benign synthetic
methods is highly desired. We have recently discovered a novel reaction for the
synthesis of asymmetric phosphate triesters. We found that in the presence of an
organic base catalyst and a Lewis acid catalyst, two different alcohols react
sequentially with a pentavalent phosphorus reagent to afford the desired product,
reported the high-yielding synthesis of protected thymidine dimers." In this study, we
have further investigated the substrate scope of this reaction, and revealed that
thymidine and cytidine dimers could be obtained in high yields via one-pot reactions
using unprotected thymidine derivatives or benzoyl-protected cytidine derivatives.

Keywords : Phosphate Ester; Oligonucleotide Therapeutic; Phosphorylation; Nucleic
Acid Synthesis; Deoxyribonucleic Acid
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(Graduate School of Science, Chiba University) OHidesato Iwama , Takayoshi Arai

Halogen bond (XB) is a non-covalent interaction between a positive charge (o-hole) on the
halogen atom with Lewis base. Due to the directional character of halogen bond, it has been
examined in the fields of material science and organic synthesis. In this study, we applied the
XB to the metal catalyzed asymmetric reactions.

Our originally developed chiral bisimidazolidine pyridine (PyBidine) ligands have enabled
wide range of metal-catalyzed asymmetric reactions. From the recent study, the substituent on
the nitrogen atom of PyBidine showed significant role on the stereoselectivity and the catalytic
activity. An o-1-4F-PyBidine ligand was newly designed for employing the XB effect for the
metal-catalyzed Henry reaction. The o-I-4F-PyBidine-Ni(OTf), catalyst established highly
anti-selective asymmetric Henry reaction for a wide range of substrates.

Keywords : Asymmetric catalyst; Halogen bond; nitroaldol; lodine,; Nickel
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Scheme 1. 0-1-4F-PyBidine-Ni(OTf), — catalyzed anti-selective Henry reaction
BE 3R
1) a)Arai, T.; Watanabe, M.; Yanagisawa, A. Org. Lett. 2007, 9, 3595-3597. b) Arai, T.; Joko, A.; Sato,
K. Synlett 2015, 209-214.
2) Arai, T.; Mishiro, A.; Yokoyama, N.; Suzuki, K.; Sato, H. J. Am. Chem. Soc. 2010, 132, 5338-5339.
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