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In this study, the reaction mechanism of iodolactonization using our
originally developed trinuclear zinc complexes was elucidated. Cooperative activation using halogen
bonding and hydrogen bonding works in metal-catalyzed asymmetric halolactonization. By employing 1 -
1 stacking as the fourth interaction, a first general catalytic asymmetric iodoesterification and
iodoeterification of simple alkenes have been successfully developed.

The research was extended to the use of "halogen bond" as the main axis of stereoselective catalyst
design for highly stereoselective Mannich reactions by using iodine and amine in the cooperative
organocatalysis. We also achieved catalytic synthesis of indole derivatives by selective activation
of the tt -electron system of 2-alkenylindoles using halogen bonding.



1. FFZEBRsE S M7
ST RO AN FENEN CTh 5 AFERES 2 b)

ﬂi\ Eﬁ-‘lﬁ%’fﬂibb@& LT%&EE@&:@E#éO : Lewis

DK FEHE AL HEE OIFFEALIC B E < AV Bm§>

ENTWDA, REEAI L & I DI e 5+ o

DIERERRIEEA LTS LIFSAT, R o (N

B TR A 2 R T B 1o DI, BRI LR \ét:>

ROYARLETHD, (o okie) ik, v BrXR
mEmEMEE LD, V7 MEOEWEFERE (BHEA)
ZERAICIEML TE D LHIFCX 720 HfE

PR TERRT D7D RMEERE LT ®1. ~o A UiEd L ikoftn:
HEHAEED TS (K 1a),

LU, e uiEs s VT, SRR e & @ E eSSk 2 T 5 2 L IXREECTH -
oo TR, e U fEE ] 130 FERICBODTHAEDE W RX #EAOEMANCERT 5 o*
A (odh—) ZHWTERIND 20, HERIRE O G O CTIx -+ 72 SOSHIEN T X
W= ThHD (K 1b),

2. MEOBE®
K2R3 L9012, Iid, L D o SO AE
U3 okl (39 10 IAEA LTV 5 7 bl ERAY . O -
MR AT 5. —F. L. LORERAERS IR P RO .
BT OASEHIC IS HERICHET 5O TR 5. () *,
AKFgE T, TEMENT P ALFEREO B REE O E LUMO O, o
Hff IS & . 2 OISR ZE MHIE 2 2k 5 =
LT, BRI e 3 v R A BT 5 2 & ° 012 ©® OO tfx-p
EHE—ORE L, ”% , 3
Eh0. ANBSUREA R IEMEIEH o Ml & 9 % il HOMO «

FHZBWT, TI VR EOBBHIEELZTD ANLD Z L o
T, ERREE ShCEx - mAuaic L amik K2 It e IsomkiEE
BN 72 il R RS O BR S & B L=,

3. WOk
ERVE (A
&é%éjj{; 1%4)1 bi%%% jl; o 0 Chiral tri-Zn cat. 1 mol %
> » I 1,(0.2e
IZ(RS.9)- D E A RWOH ¥ [léN_l z(_wcq) = R
TI/)AI /) " o up to 99.9% ee "
7 b — V& BT

- \ = Chem. Comm. 2014, 42, 8287-8290 ‘
5; il T Hign =A% ChemCatChem. 2015, 7, 3234-3238 Chiral tri-Zn cat.
BE K (¢ri-Zn) % BY

%L}@gffﬁ X 3. FAEHN N — KR (tri-Zn) | Z L DR E 3 — R 7 bk
I— K7 N
fBIZPI LT s (K3), 772 1 mol %Dtz KV 99.9% ee DIFIEMET 7 b v % E &I
WCHEZ AR TH Y | R REEOMBEN AT — N7 7 M AL TH D, AR IZ OV TR
L7zt 2 A, RO LEZRINT 5 2 & THEBLTEMENE LS\ B+ 5 2 LRI,
FAERFGE IR, £, 2D wri-Zn 5K % F D RSSO BOSHEREARIA 2> B AFZE 2 BRdG LT,
WIZ, Z Z TCRWEEN e a7 UG O @mkEEOBR A | o e BREE LIS T 5
&2 L, T TIE, DFT #REIC K 2EBIREEDBRF 4 5ok & 3 2 G B 72 Al BEEH 76 % KRG
L7z AT DNCIE, SNE THER RSN CE R REEEHWS3I— K77 F oAb
JREIL . ERAMOBWELCATRS 2EEE2ZHWE0M 3 — R 27 4k 72 & O ROGB%
PEETZEE LT,

—J5 ., a P URES R B O Bl & 9 A ARIEEER T B TUE, PF-NMR & W RS E S
FRNT 72 EXEBE T2 e oTIic k0 . e URES BB O AR & L CTHENLT B 7m0 0 Kk
M7 D DI TE e 2 & L LTz,

4. WF7EEE

(1) ~aZ U AT X > TEM L S D eSS IR

F9, B3R LTI D tri-Zn $EEZRAWSAERNARE S — R T 7 R ARIZ DWW T, RS HEE
& & O ENMIEETENE O BEK A R SR B BRkA LT,

NMR Bk 72 & N BSI-MS @B | tri-Zn $5(K % WD R R & 9 — K7 7 8 AbKIG
X E DI NVR P FEE I NVARF T L— R Ao TRIGDREITT 5 Z E BRI N, —F,



NISZ WA a— K77 bAviZ gk X 5 iz
AVEOWINT L > TEHEL IS ., tri-Zn B
RENIS-LA 1:1 OME/EHEZAETHZ &R UV-
Vmﬁﬁm;offéhto

DFT BHEIC X D EBRIRREMANT 21T - TG 5.
K4ZrTEHTNIS ZHWDI—RT 7 b
{LTiX, NIS & L & OB LFERD a7 i
EEEMK L, I3—RFF7 7 b AN A L— X
ITLTWD Z R ENT, —DOD5y -l
D LT, A A UFEA, KERA, I UREENE
ﬁmﬁﬁbfwé:kﬁﬁgﬂmﬁotﬁﬁ@
@ﬁhﬁi%f&)é[ﬂczence 2019, /2, 280-292],

Z DOIBEFSIRRERRNT 1L, tri-Zn SEIERDN DIV R ik
Eu=U AL F L ORFTFERE T L%
RLTW5D, £ 2T, Al R%2 X 0ESEOR
WIEFRI — R T 7 b AbRISICE T2 2 &
ZHfE L7, BEARMICiE, S-exo RILIZE D y-T
7 N EH 2 HHEIZOWT DFT fHEIC L 5E
BRI 2T o728 = %y?&b/%@ié
BRRREETIZ, DAR=AVED o RBICHEST
571 % 7 V7 KFE R - (Ha, Hb)JEL O SLARER
BIEWRL LNz, BISIZRT LI, 7rx
ZIVIRKFIRFD H B Ha DUTENENLF- DA
A4 > KU 2V ERAL O SRR
ILEoTRAHS TN D, Z
CTHED o MIZEREWVE
i R B ATHZ LTV
T AT LA B e — K
77 N ALRIG DS FTRE T &
BHEEZT, £, EBINEE
RHTIZFES< &, o fLIZEA
L7-@E#IE R (IR 5 @ Ha &
DY Hb DALEICH HIERIR
ERLVEETHY, v-T7
FOEBRIR &I UL AT

\""Y‘

\
)

equal steric N2/

environment

L)

H™"Zn"™H

OAc

trizn (A)

X 4. tri-Zn S5 X DA ARF I — R
Z 7 ~ oAbty A 7 v

potentially induced
steric repulsion

env.

6-membered TS

IV DFHRELET syn BIRAYIZ @ék%ﬁéﬂMHﬁ

EREL HNR VRO o fLIERBRILZE A L-FE S LTOT U IVERRE AL,

it b 23— K77 b AbIic X B R&EFHE
KPR 2 T2 Z A, 89%INER, 2T
AT LA 99/1, 88%ee THIWET D y-F 7

i1 ()nmull

tri-Zn cat (5 mol %)
NIS (1.1 eq), I, (0.2 eq)

5-membered TS

M5 v-77 &bz 53— RERILOEBIRERNT

tri-Zn $E1K %

toluene/CHCI; =

3/1,-78°C

o

NouEBbZ I Lz, I— K57 b
fBizBWT, 6 BERT7 7 hbE S BRT 7
N AL BB BN T-FER 2 5 2 D filitiX
LI FEMRRETH S (Ke6),
RIS D LR TH D y-7 7 b
NET VNI E BRIk a vk T
VX INVEML B HT 57280, S REAa RN E
W, BIZIE, AZ 7 — VIR R
e ) LA2YEEZHANDEZ LTI
JhOBRBREFENICE S TAD
e Raxv 7 =400 F+HNER
HIZE > TEmRF L RTILA~E
BAICEMT S Z LR HEE, F
7o KFLR TR Y F U L& ETA
ELTCHEOHE TR T L
a— )V EEFHIC, YUY =0 A
p- MV ALK — h O g5
SMEICEB M sEDZ ko T
t MiEZER Y T T
bt e 77 U R~EW]RmT 5 LR

dr =99/1
94% ee

B7.

CFs 939 yield
dr = 99/1
98% ee

K,CO3 (2 eq)

/' MeOH, r.t.,, 30 min

LiBH, (5 eq)

OMe

QM QM

24h
99% yield
dr=99/1
96% ee

. He. tri-Zn?ﬁfoi’Jiév—?ﬂ At

PPTS (0.1 eq)

@M

Me
23h

95% yield
dr=99/1
99% ee

94% yield
dr =96/4
Ph 90% ee

67% yield

THF/MeOH, rt., 5 h

AIBN (0.2 eq)
Bu3SnH (1.5eq)

toluene, 80 °C, 6 h

CH,Cly, rt, 1h

g

Xty -7 7 b ALRIS DA RITE

Ph dr=96/4
94% ee

OH
-
Ph

h 80% yield
H dr=93/7
94% ee

Hki=, 72, 7V EAAL Y T7Fua=F U )WAIBN) L KFEL N TFILAXEHNDZ LT,

+WNZ N BRLET

TV, T-A XV s a@d21]) F o8- F i AbEME IR TES = &a&



L, 2oy a7y N ALEM~OEWRIT I TALT VXL E T U VEEDS syn OFERHEL
BEEAELTWHEEHTHD (W),

W2, L0 @R ey 13— R X7 U bic#kik L7z, i) AR% 9 — F= X7 ki a-
AFNAFL DL I REMTCAFREGREMT IV L VR BEE WS Z LN TE L,
FOTHEMHERMENRHALNTHD, LOLARRE, oo A FIVAF LD L) A2 g oz
RE N TOfECHIET 5 2 L 3o TEHL <, 4 F THIEMAK 3 — Rz 27 Lo a2
72 o To, EBRIC, Boa DIICHE LB r~A 3 — K7 7 oAz L7 wi-Zn $51K% 3
— R AT MBICEA L TH B RERES O o Tz, BUSL 1, I LVR Ui, 3 vk
(LR, ROGEM R EBE LR, a— K77 P ALOERRCHW CW BN L B2 D |
RSS)EDODEAT I ) A/ EF 7 b= LENL & O CHR L - Mnshikn, E1T8ERYT
BRI NVKR UL a-AFNVAF LD — R AT AIZ BE R fEEE 2R3 Z L B30 0o
7oo ZOFE ESIMS IZ X D E&SHTIC X 0 | #igh SR (di-Zn) DIEMERECTH D Z L 3B L,
SEHEPED E D NIN (N-iodo-1,8-naphthaleneimide) % % Z & C, #HRYI OB A 9 — K=
25 WAV & R L 1= [Angew. Chem. Int. Ed. 2020, 59, 12680-12683], = — = X7 /L L D& K
fIEAT ClE, BB VRUERE, N UkES. KBRS, mn AX X T OAED TN 1 HOD
%ﬁh?%%bfwé:tﬁ%#ok@m—¢%%

5T, HFHE— Fz—F iz bR L=, o FH o a=—TF ufkid, a7 ol b ERR
PRI 72 EOILEMIZ L RN D BRI —T VB O K E — *;ﬁo_&®f%5é
TG TH Y | 2% < OB ARFSRORIDFINHE SN TWD, —TF, 707l TOfEER
AHFI—R—T MLIRETH Y | HHT L o2 BEE Ly %W%ﬁ%?%a—bi—
T AL DB N YL S Tz,

SFEE— Rm—F UL TIE, BT raxy FEERSELEZOICT LV a— LT L LT
MEEOENT = /) —VEERWDZ L & Lf:o = huiEEA w@mmxmﬁ SHETx
=NV ERAND ERKIEONMEBR LN, p-= a7 = ) —/)LE AW 13F5h EARF DO
t_iﬁfﬁmﬁﬁ»ot@o»Abu:uz/~vv%ﬁ%\ékﬁﬂ&#ﬁmﬁ%qﬁiﬁVfrﬁﬁ:itéibé_
EERAML, &6, B & LT RS- EDOERAT I ) A/ 7 M= /R DMER
kﬁ%%5%qEMMSKiég§%Wﬂ%% FEEOBOGHEF D & b #ish = LS5 (tri-Zn 1D )3
EMHEECThHDHZ L biﬁﬂfﬂénto ;a%F'EJ I— Rz —F WLIZHB W TIL, NIN (N-iodo-1,8-
naphthaleneimide) % 724856, ROMTIFIEEEINCHET L2 b OO SRBRMEIXIKR T L7z, 3
7 #{kH & LT, NIP (N—lodophthahmlde) WD Z & TR, SEARBRIRMEILIZ BRI BT S

Z L BT 5 72 [Org. Lett. 2022, 24, 3872-3877],

Intramolecular Intermolecular

Zzinc a, ha/ag.an e i hydrogen
carboxylate™\; bonding halogen stacking  ponding
=% Ay bonding =
stacking » :
> At S

84109,
ﬂ‘o f '; I-hydmgen

bondlng 2
zine
% carboxylate

halogen ¢ . hydrogen
bonding bonding

¥
rj zinc
carbox, yla te

triZn for iodolactonization diZn for iodoesterification triZn-/l for iodoeterification

I
L o o |
o 0.0 g OH
. oH —» Al Lov O —= al
Ar OH Ar Ar” "R Ar” R NO. R
4 )n MeO' OMe 2 NO,

8. S FMMEAAF S — R AT kL I3 — F=—7 11k

%%«fﬁ EffNT CTlX, &R ONRUBE, ~Nairv

BUOKFEEA e AL v XL T O AFEDINTINA L? i e ‘ﬁI)
71/—w®jﬂ4¢m) b~ e FA R AL LT 1 Yo, Tweomrowcan Lj& .
%%’H( %ﬁ?ﬁkbf‘l\é ki)‘ 71)")71:_(.8 E) 85% ee 58% yield

84% ee

= kR EOBIKIE, REICHIRE b7z 53 T
o TS, FEOIEEEES — F—T Lk % Os/C, o e &
ERTVVRIFCHT D LIch o, = hrikET e @@ 36 f b .y
LIRS B 2 ERTE, HTNBRILIC LT Psr (\i\ b b 4
FNRY CHEREG DA MR BSOS T T yila d
tncEz (B9,

B9, EAKY LHEEDOEM



(2) N7 Ufia a5 & 9 2 iR o B %
2018 4, FiFfiX s o chem. comm. 2018, 54, 38473850

Boc

HN”

SFTABEA REK ™ oo _ 2 o
"N J Chiral Scaffold R 98% ee

D3 3k 2 B R K:} \ on

THI LT B e T AT s

ERAN Z:%: Mannich < y 0 + NN — Lo Hed — R\©\)S:§N up to 97% yield

}“I'L—: 0) Eﬁ %\é &: E/% jjj L/ 7‘: ([zl Me ewis Aci ronsted Base N 85% ee

10). R R T Ny Ao ’:;;ac/ 2020, 362, 1674-1678
RIBIRMEA B 72 59 R OR? e Son —
SR/AVG FEEER YL A7) N~ O

B % T & o 7= [Chem. O Bomol chem. 2021, 19, 69696073

Me
CN

H ] NC NHBoc
o N P _OR?  up to 94% yield
N F RIE | 95% ee
H N o
F

N/BOC OMe F BOC\NH HN,Boc
Comm' 2018’ 54’ 3847— I + NN — Chiral Halogen-Bonding Donor/ H up to 99% yield
Rf‘\ Organic Base Catalyst i A ‘ \7R dl:meso = 97:3
3850]0 - Ry _Jnden U 2 99% ee

AR, 7 2 A (22eq)
L OB LY £ 0 PRI
r%%ﬁﬁm%%%i"@w' R T
RETHY ., FlziE, REFlO~o /= YLk L, KE
ﬁ‘f_ 17 . double Mannich BN EITL . %
T 13-TT X O AR G R ATREIC 72
- 72[Org. Biomol. Chem. 2021, 19, 6969-6973], y
¥72. N-Boc o-7 F X ) AT V[N
nfi SOBHERE DFERINCE 2 B ATV, B’ e

(2 K 912 YE-NMR % W 2 i E BRI
ib\ AUREEETIH 0T R R
AR, ZO7 v hARB LD & HEE D N-Boc
-7 F I AT OICEWETIEE R LT

362,1674-1678]

< IO i 2R R Ak A

ETHID N-Boc A I & 22 ERITHESC

(a) A +C (K, 0.90 M) (b) B+C (KYGHENE

07

.
188l

/ppm
03
0.2
01
a

o o1 02 03 04 05

[cy/m cym

W5 Z L& BB L7z [ddv. Synth. Catal. 2020, Xi%%" I?%A wwe
> - ° FFF
A

é EL:\ 2-7/1//?"::/]//( NS ]\“,_./I/ind_ L\ ,
o U kAR g E A EF S8, s o

DRV AR CEE LS 2 A, CEbE K11 PF-NMR & W RS E AT

DET L BN EWNRTELNDZ &
AL (B12), 2-E=A v R—
e 2-AF YA v K=V EHE

ZEBIERE Ph Ph

— , To”

~N__N

b5 LT AER AR BRI

2

U7z, Bronsted BAfiiiit ¢H 5D U 71

Bn Y “Me
|

R?
NS pL S > s JE R 5 7 ‘ N\ RS R?
BUSETT U, B &R TR S WR (25 mol %) S8 4p 10 99% yield
- 7 < 1 Z N CHCIy, 1t RrN1 | = 13 examples
g R3 N

R!

A v iR % A A2 BACAT IS same
(I LTz & 2 A FEBRMLIE 3 2 < Rl

R!

/—{ TfO~

Bn’N N “Me R2

LT, ARRERIE, e oo il R Ré
D BEFEORAE L VB TWnDH 2 & Qj\/ N(Q (5 mol %) .j)\/’ 10 865 yid
%ZT—\‘ Lfb\6${§JT%5 7 examples

HEALEE W D ERB R REARAT 2

CHCl3, rt

FTofofli, I UERMBIZA v F—  ®12. 0 2 kB Al % U 5 [4+2] B VAR S

/I/SUJ:ODE o S AN = B A e
NLTEEL, EBRREORZEIC

Ph

dﬁ?ﬁbfwé ERBALMNE RS TE T

(B 13), TERST AT LA~ —% W

5.2 5@BIRETIZ, 1 I\—/le) (,(‘ [
NH 7a fh o e RUOP VR ED o B M f\ /@
F- & OO N-H---n AHEAEH OFFE = 75 Sy Cf:/
BRR & T, C--n e 2 gk Son
GORBABRIE~OISAIZR L5 XE

<. ﬂiﬁaﬂ?ﬁfiﬁﬂ:/\%’fﬁ)é N AG = 0.0 keal/imol AG = 0.7 kcal/mol

(X, CLon B F UG M 13 p
LT R OB LA g RS R
[Angew. Chem. Int. Ed. 2019, 58, 10220-10224],

DI ASAEIIE(B) CIL. /1 4o 0D T S

UG E I XD o BRI

T U L OWEIER., n BRI

TEMALICEE S S BRI SOS 2K LTz, 2D ORRIT, ~Na 7 Uiia OB EZTRD, 1

TURER OB RICHEMRT 5 b D TH D,



15 12 1 2

Suzuki Takumi K. Yamanaka Masahiro Arai Takayoshi 24
Intermolecular Catalytic Asymmetric lodoetherification of Unfunctionalized Alkenes 2022
Organic Letters 3872 3877
DOl
10.1021/acs.orglett.2c01490
Ogino Eri Kuwano Satoru Arai Takayoshi 364
Chiral Aminomethylbinaphthol- Catalyzed Diastereo- and Enantioselective Epoxidation of 2022
Trisubstituted Acrylonitriles
Adv. Synth. Catal. 1503 1506
DOl
10.1002/adsc . 202200036
58
2022
923 927
DOl
10.14894/faruawpsj -58.10_923
51
2022
5-13

DOl




Nishida Yuki Suzuki Takumi Takagi Yuri Amma Emi Tajima Ryoya Kuwano Satoru Arai Takayoshi 86

A Hypervalent Cyclic Dibenzoiodolium Salt as a Halogen- Bond- Donor Catalyst for the [4+2] 2021

Cycloaddition of 2- Alkenylindoles

ChemPlusChem 741 744
DOl

10.1002/cplu.202100089

Ogino Eri Nakamura Ayu Kuwano Satoru Arai Takayoshi 23

Chiral <i>C</i><sub>2</sub>-Symmetric Aminomethylbinaphthol as Synergistic Catalyst for 2021

Asymmetric Epoxidation of Alkylidenemalononitriles: Easy Access to Chiral Spirooxindoles

Organic Letters 1980 1985
DOl

10.1021/acs.orglett.0c04245

Kuwano Satoru Ogino Eri Arai Takayoshi 19

Enantio- and diastereoselective double Mannich reaction of malononitrile with <i>N</i>-Boc 2021

imines using quinine-derived bifunctional organoiodine catalyst

Organic &amp; Biomolecular Chemistry 6969 6973

DOl
10.1039/D10B00796C

Kuwano, S.; Nishida, Y.; Suzuki, T.; Arai, T.

Adv. Synth. Catal.

Catalytic Asymmetric Mannich-Type Reaction of Malononitrile with N-Boc a -Ketiminoesters Using 2020
Chiral Organic Base Catalyst with Halogen Bond Donor Functionality
Adv. Synth. Catal. 1674-1678

DOl
10.1002/adsc . 202000092




Arai, T.; Horigane, K.; Suzuki, T. K.; Itoh, R.; Yamanaka, M.

59

Catalytic Asymmetric lodoesterification of Simple Alkenes

2020

Angew. Chem. Int. Ed.

12680-12683

DOl
10.1002/anie. 202003886

Suzuki, T.; Kuwano, S.; Arai, T. 362
Non- bonding Electron Pair versus 1t - Electrons in Solution Phase Halogen Bond Catalysis: 2020
Povarov Reaction of 2- Vinylindoles and Imines
Adv. Synth. Catal. 3208-3212
DOl
10.1002/adsc.202000494
Nakamura, A.; Kuwano, S.; Sun, J.; Araseki, K.; Ogino, E.; Arai, T. 362
Chiral Dinuclear Benzyliminobinaphthoxy- Pd Catalyst for Asymmetric Mannich Reaction of 2020
Aldimines and Isatin- derived Ketimines with Alkylmalononitriles
Adv. Synth. Catal. 3105-3109
DOl
10.1002/adsc.202000447
Ma, J.; Suzuki, T.; Kuwano, S.; Arai, T. 10
Catalytic Asymmetric Chlorination of (3 -Ketoesters Using N-PFB-PyBidine-Zn(0OAc)2 2020
Catalysts 1177
DOl

10.3390/catal10101177




Arai, T.; Horigane, K.; Watanabe, O.; Kakino, J.; Sugiyama, N.; Makino, H. Kamei, Y.; Yabe, S. 12

Yamanaka, M.

Association of Halogen Bonding and Hydrogen Bonding in Metal Acetate-catalyzed Asymmetric 2019

Halolactonization

iScience 280-292
DOl

10.1016/j . isci.2019.01.029

lida, K.; Ishida, S.; Watanabe, T.; Arai, T. 84

Disulfide Catalyzed lodination of Electron-rich Aromatic Compounds 2019

J. Org. Chem. 7411-7417
DOl

10.1021/acs. joc.9b00769

Kuwano, S.; Suzuki, T.; Yamanaka, M.; Tsutsumi, R.; Arai, T. 58

Catalysis Based on C-1 1t Halogen Bonds: Electrophilic Activation of 2-Alkenylindoles by 2019

Cationic Halogen-Bond-Donors for [4+2] Cycloadditions

Angew. Chem. Int. Ed.

10220-10224

DOl
10.1002/anie. 201903221

35 5 10

103 (2023)

2023




Cao Weijie

1,3- -5,5-

103 (2023)
2023

103 (2023)
2023

103 (2023)
2023

103 (2023)

2023




K. C. Seetha Lakshmi, Takayoshi Arai

Development of Chiral BINOL-derived Halogen Bonding with Hydrogen Bonding Catalyst

2023 Ajou-Chiba Joint Symposium in Chiba, Japan

2023

Emi Amma, Takumi Suzuki, Takayoshi Arai

Development of Highly Enantioselective lodofunctionalization with Zn-multinuclear complex

5th International Symposium on Halogen Bonding (1SXB5)

2022

Takayoshi Arai, Noriyuki Sugiyama, Kodai Horigane, Takumi K. Suzuki, Ryosuke Itoh, Shinnosuke Yabe, Yuto. Kamei, Masahiro
Yamanaka

Multinuclear Zinc Catalysts for Asymmetric lodofunctionalization of Alkenes: Challenge from Intra- to Intermolecular
Reaction

5th International Symposium on Halogen Bonding (1SXB5)

2022

51

2022




25

2022

24

2021

24

2021

Takayoshi Arai

Halogen-bonding in Catalytic Asymmetric lodolactonization and lodoesterification

PACIFICHEM 2021

2021




102 (2022)

2022

102 (2022)

2022

Takayoshi Arai

HHarmony of Halogen Bonding, Hydrogen Bonding and 1t -1t Stacking in Metal Acetate-Catalyzed Asymmetric lodoesterification

Molecular Chirality Asia 2020

2020

Takumi K. Suzuki, Kodai Horigane, Ryosuke Itoh, Masahiro Yamanaka, Takayoshi Arai

Catalytic Asymmetric lodoesterification Using Dinuclear Zinc Complex

Molecular Chirality Asia 2020

2020




Yuri Takagi, Kensuke Araseki, Junki Kakino, Takayoshi Arai

Catalytic Asymmetric Reactions Using Imidazolidine-containing NCN-Pincer Palladium and Nickel Complexes

Molecular Chirality Asia 2020

2020

Eri Ogino, Satoru Kuwano, Ayu Nakamura, Takayoshi Arai

Enantioselective Epoxidation of Alkylidenemalononitrile Using Bis(aminomethyl)binaphthol Catalyst

Molecular Chirality Asia 2020

2020

Takayoshi Arai

Halogen-bonding in Catalytic Asymmetric Esterification

4th International Symposium on Halogen Bonding

2020

Satoru Kuwano, Yuki Nishida, Takumi Suzuki, Eri Ogino, Takayoshi Arai

Catalytic Asymmetric Mannich Reactions Using Chiral Organic Base Catalysts with Halogen Bond Donor Functionality

4th International Symposium on Halogen Bonding

2020




2021

127
2021
G_
101 (2021)
2021
101 (2021)

2021




101

(2021)

2021

22

2019

[4+2]

22

2019

22

2019




78

2019

Takumi Suzuki, Satoru Kuwano, Masahiro Yamanaka, Ryosuke Tsutsumi, Takayoshi Arai

Electrophilic Activation of 2-Alkenylindoles through C-1 1t Halogen Bond for [4+2] Cycloaddition

2019

2019

2- [4+2]

100 (2020)

2020




100 (2020)
2020
140
2020
0
4
- 1- -2- -1-

2021-120541 2021
2020-76939 2020
2020-107451 2020
2022-135670 2022




https
https
https
https
https
https

https

://smarc

://smarc.

://ciric.

://smarc

://smarc.

://ciric.

://smarc

.chiba-u.jp/socl/

chiba-u.jp/

chiba-u.jp/

.chiba-u.jp/socl/index.html

chiba-u.jp/index.html

chiba-u.jp/

.chiba-u.jp/socl/index.html

(lida Keisuke)

(70719773) (12501)
(Kuwano Satoru)
(50733531) (12501)




