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Study on Quantum Control of Iron-Catalyzed Cross-Coupling Reactions

Nakamura, Masaharu

13,700,000

London

(Sharma, et al., Molecules 2020,25,3612).
(Adak et al., Chem.
Commun., 2021, 57, 6975-6978)

This research Eroject develops s¥nthetially attractive iron-catalyzed
chemical reactions which are promoted by quantum chemical effectrs, such as intersystem crossing and
London dispersion forces. Highly enantio- and diastereoselective iron-catalyzed C-C bond formation

reaction (carbometalation reaction)

has been realized under the quantum chemical control (Adak et al., Chem. Commun., 2021, 57,
6975-6978). DFT calculation has revealed the effect of the quantum chemical effects on the reaction
ggtgg?¥§ of iron-catalyzed cross-coupling reactions theoretically (Sharma, et al., Molecules 2020,
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“A DFT Study on Fe//Fe!'/Fe''' Mechanism of the Cross-Coupling between Haloalkane and Aryl
Grignard Reagent Catalyzed by Iron-SciOPP Complexes”
Sharma, A. K.; Nakamura, M. Molecules 2020 25, 3612



EL

DFT

CP\ I|oBr PhMgBr 5
P~ “wpr Transmetalation
52Er(ilr

2I’hBr

N ..-d-
” O;
" \F_é € ] CP\FE‘!‘ | oBr
r i TBr. — R- Fes,,
: iy ey >.1 -15.7 (-2.5) P” ™Ph
C/‘I ‘ng = 52PhBl’
_— 6.7 (-10.2) | 6.5 (-25.1) C
Y a—_a . . -
. B .90(27.4) - 9.9 (13.7)
-13.3 (-29.7) {}, “ar.qer 0.0 (0.0)
“prTHE Fe f:fﬁ\r.l ‘—“-21_-0._‘-38‘3) ﬂ i
@ Br Br"Fe\ *2p8R \Fq + K_) P JILB"
/Fé\ i {TP s “ . Bf Br 2R 0:1 CP’FE‘;\O
B THF (_/ Br:Ft!‘Br \_) -29.0 (-32.2) 52g,g; 4390443 “JPhBth
-26.4 (-30.0)

“Iron-catalysed enantiosel ective carbometalation of azabicycloalkenes” Adak, L.; Jin, M.; Saito,
S.; Kawabata, T.; Itoh, T.; Ito, S.; Sharma, A. K.; Gower, N. J.; Cogswell, P.; Geldsetzer, J.; Takaya, H.;
Isozaki, K.; Nakamura, M. Chem. Commun. 2021, 57, 6975-6978.
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“lron-Catalyzed Cross-Coupling Reactions Tuned by Bulky Ortho-Phenylene Bisphosphine
Ligands” Adak, L.; Hatakeyama, T.; Nakamura, M. Bull. Chem. Soc. Jpn. 2021, 94, 1125-1141.
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