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Theoretical Studies on Catlomc Ir-Catalyzed Enantioselective Conjugate Addition to B-
Substituted o,B-Unsaturated Ester ('School of Advanced Science and Engineering, Waseda
University, *Waseda Research Institute for Science and Engineering, Waseda University)
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C—H activation by homogeneous transition-metal catalyst has attracted much attention due to
their high atom economy. Cationic Ir-catalyst leads to regio- and enantio-selective conjugate
addition of C—H activated benzamides to unsaturated esters. This study examined reaction
mechanism of the conjugate addition by the quantum chemical (QC) calculation. Energy profile
shows carbometallated intermediate is the most stable.

Keywords : C—H activation, Enantioselective Conjugate Addition, Homogeneous Transition
Metal Catalyst, Density Functional Theory

C—H {EMEAGIZSUNE DR C-H #5562 B E RIS U R FBHME o 28
PENGRTH D, BT A M Ir i35 < DIE I ﬁbfmw%@%rﬁumoéﬁ”
BTIER A7 =) FEOMEEIRA =) o F RO R LA I L&+
m%ﬁ”%%mtﬁ%%ﬁ ZATVN, HUO R OB R ER NI DS R RUASCER KRR D&

(CEERIRT D 2 L 2 R L2 3], ABFETIE, N-7 = =L X7 X RO(E)-
&m%/%%%wmwﬁﬂﬁw JEHIBBEL ) L CE B RHRE 21TV, SO %

AR ARG L7z, 5

K22l S N = 2 jJ . Oxidative addition Insertion to ester _e‘l?lfgll:gx;
VR A 5 AR 2 TR A '\ R sydromeutiaton
SKE RIED 2 *Eiﬁ@iﬁk%k’-o N — R Carbometallation ¢ ¢
W, @BI7X-D L ~L D% FE LB =10 i — § Hydrometallation : -12.1
BHGROFDIC L 25HEZITo72, £ 15 i— § Carbometallation 117 P -
X 113 DFT #HRIC S < ity 2, |
JNVAEIRD Gibbs THRAF—L A F sl 3
777 AERLTNS, BERE g

g -

ﬁ%fi > ¥ % BAH W&LT%
NFEEZFHETD 7fJ> RISy 35
xf L’Cfiluxﬁg%ﬂiﬂij—é Ei/ -40

beE—H 2R S, T ) . :
7 DU A4S F- O - [ElinT Fig.1. Gibbs free energy profile of regio- and enantio-
FEE—AHTELTHS. X1 selective conjugate addition to P-substituted a,f-

E) HIVE A X AL DO PRENE unsaturated ester.
ETHD, 70, IEHEEZ X LF =R REVDITE Fa 2 Z Ao TTHILEE
T%é TR ARNT ATV, &0 9 DRUSRRIEIZ OV CEERIC M T 5.
1) T. Shibata, H. Kurita, S. Onoda, and K. S. Kanyiva, 4sian J. Org. Chem., 7, 1411 (2018).
2) M. Kojima, M. Sasaki, M. Ito, and T. Shibata, Adv. Synth. Catal., 364, 1666 (2022).
3) C. Takashima, H. Kurita, H. Takano, Y. Ikabata, T. Shibata, H. Nakai, J. Phys. Chem. A, 126, 7627 (2022).

© The Chemical Society of Japan - K202-4pm-07 -



