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Preparation of Enantioenriched Amino Acid based on DYASIN (1)

(IIMCE, Kyushu Univ., 2IGSES, Kyushu Univ., SFAST, Kumamoto Univ.)
Yuuya Kawasaki,'? OSoshi Ishitsubo,? Shingo Hori,?> Kazunobu Igawa,’
Katsuhiko Tomooka'?

As a part of our study on DYASIN (Dynamic Asymmetric Induction), we explored
development of a novel approach to enantioenriched amino acid based on DYASIN. We
designed and synthesized hydantoin enol derivatives 1 with dynamic-axial chirality as the key
precursor. Stereochemical analysis revealed that 1 shows dynamic-axial chirality at ambient
temperature and the stereochemical stability of 1 strongly depends on the substituents X~Z.
Herein, the detail of the synthesis and stereochemical analysis of hydantoin enol derivatives
will be presented.

Keywords: DYASIN, Amino Acid; Dynamic Chirality; Axial Chirality
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1) K. Igawa, Y. Kawasaki, Y. Ano, T. Kashiwagi, K. Ogawa, J. Hayashi, R. Morita, Y. Yoshioka, K.
Uehara, K. Tomooka, Chem. Lett. 2019, 48, 726.

2) Y. Kawasaki, R. Kamikubo, Y. Kumegawa, K. Ogawa, T. Kashiwagi, Y. Ano, K. Igawa, K.
Tomooka, Chem. Commun. 2022, 58, 1605.

3) iR, JEIRNE, AT, 1k, 2022, 77, 24.
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Preparation of Enantioenriched Amino Acid based on DYASIN (II)
(‘IMCE, Kyushu Univ., *IGSES, Kyushu Univ.,*FAST, Kumamoto Univ.)
Yuuya Kawasaki,"* OShingo Hori,? Soshi Ishitsubo,? Kazunobu Igawa,’
Katsuhiko Tomooka'~

We found that enantioenriched hydantoin enol derivatives 1 can be obtained with high
enantiopurity from racemate by DYASIN. The transformation of 1 provided a variety of chiral
amino acids without loss of enantiopurity. The details of the DYASIN and the transformation

will be presented.
Keywords: DYASIN; Amino Acid; Dynamic-Chiral Molecules; Axial Chirality
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1) K. Igawa, Y. Kawasaki, Y. Ano, T. Kashiwagi, K. Ogawa, J. Hayashi, R. Morita, Y. Yoshioka, K.
Uehara, K. Tomooka, Chem. Lett. 2019, 48, 726.

2) Y. Kawasaki, R. Kamikubo, Y. Kumegawa, K. Ogawa, T. Kashiwagi, Y. Ano, K. Igawa, K.
Tomooka, Chem. Commun. 2022, 58, 1605.
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Synthesis and Stereochemical Analysis of Oligoglycine containing Planar-chiral Glycine
(IIMCE, Kyushu Univ. *GSES, Kyushu Univ. SFAST, Kumamoto Univ. *GSST, Kumamoto Univ.)
OKotaro Shiwa,* Yuki Yoshida,” Kazunobu Igawa® Katsuhiko Tomooka'*

As a part of study on the planar-chiral heterocycles, we designed chiral oligoglycine 1
containing planar-chiral glycine to demonstrate the stereochemical effects of planar-chirality
on the conformation of peptides. In order to synthesize the variety of chiral oligoglycine 1 by
using solid-phase peptide synthesis, we designed N-Fmoc planar-chiral diglycine 2, which
synthesized by condensation of amine 3 having E-alkene moiety and glycine derivative 4.
Details of the synthesis of 1 and 2 and their stereochemical behavior will be presented.
Keywords : Planar-chirality, Glycine, Peptide, Stereochemical Analysis
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1) a) K. Tomooka, M. Suzuki, M. Shimada, S. Yanagitsuru, K. Uehara, Org. Lett. 2006, 8, 963.
b) K. Tomooka, M. Suzuki, K. Uehara, M. Shimada, T. Akiyama, Syn/ett 2008, 2518.
¢) K. Tomooka, T. Akiyama, P. Man, M. Suzuki, Tetrahedron Lett. 2008, 49, 6327.
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Synthesis and Analysis of the Dynamic Stereochemical Behavior of Axial-Chiral
Bromobiphenyl ('GSST, Kumamoto University, *Fast, Kumamoto University, *IMCE, Kyushu
Universély) OChihiro Eguchi,! Kazunobu Igawa,” Yuuya Kawasaki,’ Katsuhiko Tomooka,’
Ryo Irie

Axial-chiral 1,1'-biphenyls with a functional group at the C2-position are expected to be
applied as chiral ligands and asymmetric organocatalysts and required to be prepared as optical
active forms. To this end, it is a critical challenge to control their racemization. In this study,
we successfully synthesized the biphenyl derivatives 1-3 bearing a bromo group introduced at
the 2-position, which can be converted into various functional groups, as well as hydroxy
and/or methoxy groups at the 2' and 6 positions and evaluated their stereochemical stability.
Consequently, 1 was demonstrated to exhibit dynamic stereochemical behavior at 25 °C in a
non-polar solvent (decane) with an activation Gibbs energy (AG* 20sx) of 24.8 kcal/mol and a
half-life for optical purity (#2) of 25.7 h. Furthermore, DFT calculations indicated that the
racemization barriers increase in the order of 2 < 1 < 3. Details of the synthesis, optical
resolution, and stereochemical studies of axial-chiral 2- bromobiphenyl derivatives 1-3 will be
reported in this presentation.

Keywords : Biphenyl; Axial-chiral molecules;, Racemization; Kinetic analysis; Dynamic
stereochemical behavior

DR A AT AEIAR LI-E 7 = = VST, % 7 VENT 70 R 5 A Rt -
LCOISHBIIFRESND Z LD, HAEMERE LTRSS Z koo ns. =
DEHIZ, FTNRET 2=V T7 2 IbafiliflT5Z LITEERRETHS. 1
(kU CAE]L B2 2B REJLIC AT RE R 7 T 2B A LSO 7 = =
JVE AR D NAR LS L B R L=,

2B L6 ZIct RaF A hRU A EALL 2-7 0F 07 = = /LEEK
13265 L EHIC, TNENFTNVETEHEHW-ZHPLCIZL Y =) F 4~
—ZBEL, HIEMAREZED Z LI L. 260 T ' I{LOEERRMNTIC &
D, VIXFERBPIEARE (7)) W 25°C TENIIRM LB 2R L, £ OTEMHAL Gibbs
THIF— (AG s¢) (% 24.8 keal/mol, Y& FHHUE D98 (1) 15257 BFEITH D
ZEBHGMNE o, Fz, DFTRHENS, 72O rL X —[EEEL2<1<3
DIAIZ K E N ENRIB SN2 AR TIL, 2-7 2 E 7 = = VB8R 1-3 DAL,
R, BEOT ' MEOBEGRMNT 72 & NS DFT FHAERE R OFEMIZ W THE
T 5.

< AG¥ = 24.8 kcal/mol, x
tp=25.7h
for 1 in decane at 25 °C O
2 Br (kinetic analysis) Br
2 ?QMSHY =OH AGtat25°C:2<1<3
3:X.Y = OMe (DFT calculations)

© The Chemical Society of Japan - [F]2403-3am-04 -



[F]2403-3am-05 A& 1055544 (2025)

Seiricardine A D& FHTEE
AbKxBekafb ' - dbREE2) OMEATR " - WHEEPMIR 2 - BB EFs 2

Synthetic studies on seiricardine A
(‘Graduate School of Chemical Sciences and Engineering, Hokkaido University, *Faculty of
Science, Hokkaido University) OAruto Kato,' Junya Takino,” Keiji Tanino?

Seiricardine A, a bioactive terpenoid isolated from Seiridium cardinale, has a trans-
bicyclo[4.3.0]nonane skeleton with six consecutive stereogenic centers, three of which have
methyl groups in opposite stereo configurations to each other. In this study, the three contiguous
methyl groups were constructed by an intramolecular cyclization reaction of a lactone
derivative, and the bicyclic skeleton was formed through an intramolecular ene reaction.
Keyword : natural product synthesis, terpenoid, cyclization reaction, stereoselectivity, ene
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1) Yatsumonyji, Y.; Nishimura, T.; Tsubouchi, A.; Noguchi, K.; Takeda, T. Chem. Eur. J. 2009, 15,
2680-2686.
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Molecular transformation of ketones to carboxylic acids via ring-opening reaction of epoxynitriles

with a squarate anion ('Graduate School of Chemical Sciences and Engineering, Hokkaido

University, *School of Pharmacy, Hoshi University, *Faculty of Science, Hokkaido University)

OTomoyuki Fujita,! Kazuto Sato,' Kazutada Ikeuchi,” Keiji Tanino’

Synthesis of carboxylic acids through one-carbon homologation of ketones is one of important
molecular transformations in organic synthesis. As an example, the transformation of epoxynitriles,
which were prepared from ketones via Darzens condensation, to carboxylic acids is known.
However, conventional methods require harsh reaction conditions, and the substrate scope has not
been fully investigated. Herein, we describe an efficient method to convert epoxynitriles to
carboxylic acids via epoxide-opening using squaric acid and DBU.

We synthesized epoxynitrile 2 from ketone 1 and optimized reaction conditions to transform 2 to
carboxylic acid 3. The screening results showed that treatment of 2 with 1.5 equivalents of squaric
acid (H2Sq) and 2.5 equivalents of DBU in refluxed MeCN, followed by the addition of aqueous
K>COs solution gave the best result to afford 3 in 64% yield. This presentation will also discuss the
substrate scope of our established reaction conditions.

Keywords : homologation reaction, ketone; squaric acid; carboxylic acid

7 N D IRFEWRIGIZ LD VRV EOGRKIE, BB FEBRIEDO—D>Th 5,
ZOHIE LT, 7 b Darzens Mg Bl X DO AT = F U L& I IVR R~
EBEWT HHFENMON TS, LovL, BEFFIETRE RS a2 nEE e U, B8
AL HoICHES TR, SRR BIX, A7 7 U U (H.Sq) & DBU #1E
MEHLEET, ZTRFL = FUANSIARCEBERNELILSELNDE 2 2R L,

7N 125 Darzens Mg Sl LV =R = R U L2 26k L. 2 ZHWTRISSEED
BELZ T o1z, T DOFEF. 1.5 480D H,Sq & 2.5 48D DBU Z MEGETE T TJs &
BT, KoCOs KIEHR CHRAEET D540 b BWEERE 5 2, WVR V3 % 64%
DR THED Z LA LTz, S LTSRSt 2Rk x I r Rz Lz s 2 A,
FIVIR TR 49 72 PRIV EICEMA TEX 5 2 L 2L LT,

{CICHZCN H,Sq (15 eq
jif BuoK CN DBU (25eq)  KiCO3aq. OH
HO™  OH THF MeCN
squaric acid = H,Sq reflux 3 64%
1%
o) 0 o O.__OH 0 o)
OH /O/U\OH OH OH OH
Ph EtO
0, 0 = .
464% 574%, dr=36:1 520 4181 760% 8 47% 050%

© The Chemical Society of Japan - [F12403-3am-06 -



[F]2403-3am-07 AAfL24 B105HSER (2025)

B )IILEERWN Z-8RW @, F-F8EM= ~ Y IILERGE
@F#J%é
(ALRER ' - ALK 2 - ALRBERL ) O£ [ A '+ IR WAL 2 48 A {2 — * -3 45

Development of a Synthetic Method of (2)-a,f~Unsaturated Nitriles Using a Bulky Silyl Group
("*Faculty of Science, Hokkaido University, *Graduate School of Chemical Sciences and
Engineering, Hokkaido University) O Yuma Tsuchida,' Ranmaru Kato,” Shunichi Fukuda,’ Keiji
Tanino’

We report a new synthetic method of (£)-o,S-unsaturated nitriles using a-triisopropylsilyl-f-
(methoxy)acrylonitrile (1) and various Grignard reagents (RMgX). Under the influence of a
Grignard reagent in toluene, substrate 1 underwent a 1,4-addition reaction followed by
elimination of the methoxy group to form ¢,f-unsaturated nitrile 2 having the substituent R in
trans-relationship with the bulky silyl group. Upon treatment with TBAF, the product 2 underwent
desilylation with retention of the configuration, giving rise to the corresponding (Z2)-a,f-
unsaturated nitrile 3a in high stereoselectivity. The combined use of TBAF and brominating agent
4 or benzaldehyde afforded a-bromide 3b or aldol adduct 3¢, respectively. It was also revealed
that nitrile 2a can be converted to pyridine 5 through DIBAL reduction and 6z-electrocyclization.
Keywords : o,p-unsaturated nitriles; Z- selectivity; silyl group,; Grignard reagents; 1,4-addition
reaction
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Synthesis of Middle-molecules by Iterative Click Reactions

(Tokyo University of Science) O Akito Yamasaki, Yuri Taninaga, Gaku Orimoto, Suguru
Yoshida

Recently, middle-molecules have gained attention in pharmaceutical sciences. Previously,
we have succeeded in synthesizing platform molecules with three clickable functional groups
and in establishing iterative click reactions. In this study, we achieved the convergent synthesis
of middle molecules by the iterative click reaction. Furthermore, we have succeeded in
synthesizing middle molecules with dendrimer-type skeletons. In addition, we achieved the
synthesis of mid-molecules and dendrimer-type mid-molecules having Michael acceptor
moieties.

Keywords : CuAAC reaction; SuFEx reaction; Michael addition reaction; Dendrime,; middle
molecules
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1) G. Orimoto, S. Yoshida, Chem. Commun. 2024, 60, 4545.
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Development of molecular construction methods by selective reactions of azide compounds
with various functional groups (Tokyo University of Science) O Takahiro Yasuda, Suguru
Yoshida

As multifunctional molecules, molecular probes are important in the fields of drug discovery
and chemical biology. However, it is not easy to synthesize multifunctional molecules. Herein,
we investigated selective conversions of azide compounds that have multiple highly reactive
sites, and succeeded in the facil synthesis of multifunctional compounds.

Keywords : Azide; Azide protection; Hydrogenation reaction, Click reaction
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TV MMEEMITR LU CKRBERMEILEZITH Z & TR FOT ¥ REZRIRIIZETT
T&ELHZLZ2H BN LIE(TKB),

3rd
CuAAC reaction

N;—R’ =N
A) =~ N\’ N-Rr'
N=N
(Ns{/\o);\/N\/\IIS\CFV HO-R e O\/NV\O%\/N\/\S,OR
— [oJNe) 1st 3 o//\\o

2nd .
© SPAAC reaction SuFEx reaction
N3 Amphos N3
H N (1.0 equiv) Pd/C, H, Sg H NH
Mot\/ 3 {/\Ot\/ 2

o O

B)

FBu

p= /@/P\t_su \©\"/H<\/\ YN
Me,N 074

Amphos (0]

1) T. Meguro, S. Yoshida, K. Igawa, K. Tomooka, T. Hosoya, Org. Lett. 2018, 20, 4126;
T. Aimi, T. Meguro, A. Kobayashi, T. Hosoya, S. Yoshida, Chem. Commun. 2021, 57, 6062;
R. Namioka, M. Suzuki, S. Yoshida, Front. Chem. 2023, 11, 1237878.
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FIVTZILT O REETHIRBETSY F T+ — LD FDEHE

CRELRSEET D) O/hNmbY) 2 - EE BN HH &
Symmetric Platform Molecules with Alkenyl Azides (Tokyo University of Sciense)
OYoshiyuki Odagiri, Mayo Hamada, Suguru Yoshida,

Click reaction is known as a method for securely linking two molecules. Herein, we
developed a symmetric platform molecule with two alkenyl azide moieties. Click reactions
onto this platform molecule proceeded sequentially. Also, we achieved the formation of
macrocyclic compounds using dithols in Michael additoins.

Keywords : Click chemistry; CudAC; Michael additions; Intramolecular cyclization

7V 7 ONE, 20 Fa R I ERT 51O/ FIETH L, FA2HITLL
A7 NT= VT Y REATHT Ty N7+ —L0 1%L, EORRNZRIGMEIC
OWTOWEAE L TE7 ), ZhCxt L TAREF AT, 775 =LVvT7 Y K& 2 5T
BT AH50HEEDOT I TSy b7+ — %8B L. ZORSHEICE L THREE L
2o FOFER. CuAAC i &#i < Michael fEIGAENENR L #1752
EEBLMMC LI, 61T, Michael fIIIKISDBRICCFA—NLEZHWLHZ & T, +
7 BERIERRIC D L7z,

R
// R o) N R

o) N
Cat. Cu Ni/ ]/ Nu Ni/ T
N/\ Ny - . N/\ N I N N/\ N
K/ Michaelf il /2 i
K/N\[(& CUuAACR I ‘ N N ichaelf: o ‘ N K/NWH\/NU
RLN//N o L N

IOORM AL

1) H. Takemura, S. Goto, T. Hosoya, S. Yoshida, Chem. Commun. 2020, 56, 15541.
2) H. Takemura, G. Orimoto, A. Kobayashi, T. Hosoya, S. Yoshida, Org. Biomol. Chem. 2022, 20, 6007.
3) G. Orimoto, S. Yoshida Chem. Commun. 2024, 60, 4545.
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Synthesis of (—)-Adaline via Enzymatic Hydrolysis of a 1,2-Diol Monotosylate Derivative as

the Key Reaction (Faculty of Science and Engineering, Meisei University) OHiroki Aiba,
Atsushi Enomoto, Yuuki Date, Kazutsugu Matsumoto

(-)-Adaline, a natural product having a hetero-bicyclic ring, could be constructed
from the corresponding acyclic amine, which could be synthesized from a 1,2-diol
monotosylate derivative bearing a -methallyl group. In this study, we succeeded in
a gram-scale enzymatic hydrolysis of the 1,2-diol monotosylate derivative to afford
the chiral synthon of the acyclic amine, and accomplished the total synthesis of (-)-
adaline in several steps.

Keywords : Enzymatic Hydrolysis; 1,2-Diol Monotosylates, Optically active adaline

THET T aBERND R D RKIW(-)-Adaline (1), kT 57 2 2(8)-2 DT
NEL CTHERTRETH D Y, - T, (5)-2 ZUUTICRANC AT D00 i@ L 7
Do BB TIEHBEIC, B-AX U NEEFTS 1,2-VA4— T/ N T — MFEK
(£)-3 DEFIAKGIRIZED L TN B2, AlEL (52 DF Ty b ThH(S)3 %
NRANAF D T OISR S & T 5 & & B, EBRIZ(H)-1 ORE R Z AT,

HN 0] NH, O OAc
— w - TSO\/'\)k
CsHis 0] CsHi1

(-)-Adaline (1) (5)-2 (5)-3

Lipase PS & H W OEEFENK RO EEIREZRFT LT & 2 A, =F  F AR

TSRS LCIEEBEL VWL S, 160 mM (FEE 1.0 g, 3.2 mmol; ¥ 20 mL)
WIZEBWTHRINMIMER S EITT D2 EnbhroTe, X RKEILD(S)-3 (>90% ee)
BIE L U CTEERSEHEITV, 99% ee ULEOLDIZHETE =, H5NT7(5)-3
% DIBAL CTHLEEL CT /L 2—/1(S)-4 & L7=% . Grignard iR¥K & 7~ 7'V 7 L T(R)-
5 L L7, D%, NMKKERZE) KEEFED T X ) Fe~DZ5H#a, Lemieux—Johnson fi%
b, K& OV3F N Mannich UGS Z#8 T, FATRRTH)-1 ZH5KT 5 Z LITI LT,

NaH, cat.CuBr

lipase PS 0_0
OH /T
0 [buffer-Pr,0 o o DIBAL TSO\/k)k CaHn < ghr M
- )
2 times THF, —78 °C THF CsHyy
(54 —20°C tort (R)-5
R CO R

1) F. A. Davis, R. Eduquganti, Org. Lett., 2010, /2, 848-851.
2) BEFEGLAS, B, VLA, AR, B AT 104 FBRAES, E1143-2am-03 (2024).
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Development of highly efficient synthesis method of N-methyl peptides (Tokyo
University of Science) OHaruhiko Takahashi, Ayano Nakashima, Tomomi Shiraishi,
Kazuki Sato, Takeshi Wada

Although N-methyl peptides are known for its attractive features as a drug candidate,
synthesis of N-methyl peptides is challenging. The reactivity of methylated amino
group is reduced due to the steric hinderance and racemization of an amino acid residue
is a serious problem . To solve these problems, we have investigated solid-phase
synthesis of N-methyl oligopeptides using a non-swellable solid support and
phosphonium type condensing reagent. We eventually found the reaction conditions
which can significantly suppress racemization during the reaction of an N-methylated
amino group with a phenylglycine monomer. The details are discussed in the
presentation.

Keywords : peptide, solid-phase synthesis, non-swellable solid support, phosphonium
type condensing reagent.

EHILE LTORTF R, A FIURIZ L - TR AEGFO A Ei R
HRE. fMfulE G ME, BRI &, R E L TRO b HMHE %M EAEET
HHZEDNMHINTWD, —FH AT IVT I ERFEFEIIAT T R AR
BHDONARBEE DB L H 2 T RoT WO AR MEL . 73V BBEED
T ¥ LB HEIT Lo W AKAFZE T, FERAEMEEARFRAR & YA TR SR CTRR%E
L7zAR AR = DREAFITEH D PYNTP Z NS Z & TH A F AT F R
DN 72 ERRIEDORR 2 B LTz, O TT7 IR ETLLT VT I/
el U CHIHILTU S phenylglycine £/ ~—% ., BEfEHEAK EOATF LT I
DRSS DEEICHOVWTHRBILIZE Z A, —RIICHWSN TV B E
FPEBE R & D=0 DRHES R Z D72 PRI TEFIC T 2
RIS Z LIk Le, ORI HOWTHE T 5,
R

Fmoc, )ﬁ‘rOH
|

(o]
H,N N-methyl amino acid H o = H 9
b — > o AN N N\.)LNHZ
— ®) — R |! of =&
non-swellable NO, n

: NS N
resin C N br N-methyl peptide
1 >N

(17 PFO

PyNTP

1) Fernandez-Llamazares, A.I., Spengler, J., Albericio F. Pept. Sci. 2015, 104, 435-452.
2) Hara, R. 1., Mitsuhashi, Y., Saito, K., Maeda, Y., Wada, T. ACS comb. Sci. 2018, 20, 132-136.
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Optimization of 2-O-tosylation and per-O-methylation of cyclodextrins for the scale up
synthesis of the methylated cyclodextrin dimer. (Faculty of Science and Engineering, Doshisha
University) (OTakashi Onishi, Atsuki Nakagami, Qiyue Mao, Masahito Kodera, Hiroaki Kitagishi

We previously reported “hemoCD-P” as an antidote for carbon monoxide poisoning.
However, the component of hemoCD-P, Py3CD, can currently be synthesized only in small
quantities using existing synthesis methods. For practical use, a large-scale synthesis of Py3CD
is challenging. In this study, we reconsidered the synthetic conditions for the first step (2-O-
tosylation) and the third step (per-O-methylatin). In the 2-O-tosylation reaction, the use of
recrystallization as an alternative method to column chromatography significantly shortened
the time required for purification at 26% yield. In the per-O-methylation reaction, it was found
that the reaction posed a safety risk, as the temperature of the solution suddenly rose to 50°C
and the internal pressure of the reaction vessel increased to 3.6 atm at 3 hours after the reaction
started. Current optimization in this study improved the yield from 48% to 63% while
suppressing the temperature to 34°C.

Keywords : Cyclodextrin, Tosylation, Methylation, Scale-up, Consideration of conditions

UFSEE TILLARTIC —FR bR 32 i 74 T d> 5 hemoCD-P % Bf%E L7=(Fig 1) Vs
hemoCD-P DHERLIE /7y Td 5 /3 —-0- A F/L-p-v 7 a5 x A b U v " B{K(Py3CD)IZE
URTOGGIE P TIIAE LG TE T, EMLICH T RESHRBRETH > 72,
AWFFETIX, Py3CD A7 ut ADH T, # 1 EMEA D 2-0- 7 bk, &3 B
B H 0 /X—-0- 2 F /1 4k(Scheme DGH O FMRE 21T > 7o, 2-0-F / R I ERIES T,
BRI A 7 DR L TV AN KEARICIIRHE Th D, 4l HILER X O
DM =R LT 5 2 & T AR LB IR A IR 2 2AE L, ISR 26% T el o
HOO & 157=, 73—-0- A F LIS TIE, SSRGS 3 REf# 128 50°C, 3.6
RIEE CERTHAERRKIETHD Z ENHBA Lz, 2k LT, IRBtofEE & &
BEZDHT LT, WEE 63%I2eE L, i LA % 34 CITf L7z,

a) 2-O-tosylation

OH OH OH

0, NaH, TsCI 0, 0,
OH YO T3 OH 0—<OH )0

o 7 oTs oH &

b) per-O-methylation

S,
S
= »
OH OH OCH, OCH,
Q Q NaH, CHyl ] Q
_ -0 OH )0 W" 0—<0CH, }O
038 0 oH & o OCH,8
Fig 1. Structure of hemoCD-P.

Scheme 1. Synthetic steps optimized in this study.

1) Q. Mao et al., PNAS, 2023, 120, €2209924120.
2) K. Kano et al., Angew. Chem. Int. Ed., 2005, 44, 435.
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Development of Chiral Organoiodine(Ill) Catalysts for Enantioselective Oxidative
Dearomative Biaryl Coupling toward Synthesis of Amaryllidaceae Alkaloids (Graduate School
of Engineering, Nagoya University) O Shunsuke Minabe, Muhammet Uyanik, Kazuaki
Ishihara

Amaryllidaceae alkaloids, including crinine and maritidine, exhibit diverse biological
activities such as antitumor and antiviral effects, emphasizing the importance of developing
efficient methods for their asymmetric synthesis.” Although various synthetic approaches to
crinine and maritidine derivatives have been reported, they often require multiple steps.”
Herein, we successfully developed a chiral organoiodine(Ill)-catalyzed® enantioselective
oxidative dearomative biaryl coupling as a key reaction for constructing seven-membered rings,
enabling the asymmetric synthesis of crinine and maritidine derivatives.

Keywords: Amaryllidaceae alkaloids;, Chiral organoiodine(Ill) catalysts; Oxidative biaryl

coupling; Dearomatization; Enantioselective

Crinine <X° maritidine Z & e b H /N F T m A R, FUlEEIEHECHL Y A L A
TG EOBEBERAYIEEZ /R L, T30 ORI AF A RIEDORR S IIIEF ICEHE
ThoH Y, ZHET, crinine & O maritidine FE RO RF LA IR L TR~ 72 Fik
DR SN TNDEN, UGS TROZ S 8 KR E L GRENE STV D 2, 4al,
B ISR THRAFE L7 70 3 U RADAEE Y4 F 5 = F iR R b
WAFFERET V=N T3 7V o T RISEFES & LT, 7 BEREZRAITTEAK
L. crinine 33 X O" maritidine i 3EAK DA F G RIZKTN L 7=,

OH (0]
X
R R |
= Ar*l cat. RPN MeO
N m-CPBA e — N Y
R2 N = R (+)-maritidine (+)-crinine

1) Jin, Z.; Yao, G. Nat. Prod. Rep. 2019, 36, 1462.

2) (a) Yamada, S.; Tomioka, K.; Koga, K. Tetrahedron Lett. 1976, 17, 57. (b) Kita, Y.; Takada, T.; Gyoten,
M.; Tohma, H.; Zenk, M. H.; Eichhorn, J. J. Org. Chem. 1996, 61, 5857. (¢) Zuo, X.-D.; Guo, S.-M.;
Yang, R.; Xie, J.-H.; Zhou, Q.-L. Chem. Sci. 2017, 8, 6202.

3) Uyanik, M.; Ishihara, K. TCI Mail 2019, 182, 2.
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