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The purposes of this research project is development of novel
enantioselective synthetic methods of various chiral transition-metal complexes utilizing
well-developed stereoselective organic transformations. The target tansition-metal complexes in this

study are potential chiral catalysts, chiral ligands, and chiral reagents. And thus, application of
the products from the developed asymmetric transformations in the subsequent "second" asymmetric
reactions as chiral catalysts/chiral ligands/chiral reagents was also examined. The three topics
examind through this research projects are: (1) synthesis and applications of phosphine-olefin
ligands having planar-chiral ferrocene scaffold, (2) enantioselective synthesis of planar-chiral
ferrocene-fused cyclic phosphonic acids, (3) development of diastereo- and enantioselective
metathesis dimerization/kinetic resolution of racemic planar-chiral vinylferrocenes.
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Scheme 3. Enantioselective Preparation of Ferrocene-Fused Planar-Chiral Cyclic Phosphonic Acids

BoNHEHAF 7 0t ViR A RS VB Bo Boc
(9-9a-c ZAFAEMT T E LT, MBoc 4 N (99 (2mol %) HN
SVETREFALT RV EDEHEBENART Y = ph)J\H * acac CH,Cl, r.t. Ph/K(AC

vy EIMCIGH L2 £ 25, v v =y bk Ac
DI OIGE TR 20% ee DX T v F R 9a; 72% (7% oe)
RO, SORIETIR, ¥ T R AT VB o, 20% (20% oo}

gt (S)-9a-c DT /Ry ¥ T Z)LE ED R scheme 4. Application of Planar-Chiral Phosphonic Acids 9
%T@ﬁf)! EWIFE L v FAEREO R L2
RO 57z (Scheme 4),

(3) EAFEZIL7 zOEVEOREXA YLV RAZEL / FERDERIEDFRFH
MFEETRRINETIC, AR 7 zuk ez~ ryFAe— L TIERILES
HERTFHEEEAELTEY, 209D 128 LT IASHHBRX Y2 A6, Z M L 7-H
AF7 zab YEOBEERTEEZME L C0D, ZHUE 25007 Y LEE TETO Cp BRIz
nEN, F2E, "EL 500 Cp BREDEEN ) IWEALL7 2 IEKDOHARX7 znt v EHe
HWELELT, AFEY) 77 VMG E T TAFTRA Yy ARG ZIT 9 & BABRAERY) & RGO
FIERIDY Z2 N2 e iR el o N3 FikTh 5, ZOWMROME T, Vit 75 =)L
%%&%n%kw) Cp BIC %]\Lfvw@ Ko7 zor HHeEELE L THOTHEED MG T
) TEHBR X ¥ & > A RERIG) & TEZVIETO gAY sy A bt 23
ﬁﬁé}@“% &R D zzhf:o % TAIRETCIE. Eo L7 20k VEOD XY 2y 2 BIRERY
PEONBFINRZMETLT S L EHIT, ZDOIF v FABIRNBIGNDILE 2 S L 72,
YoV EOBHEMN ICERE (R=Br,I,Me) 267 % 7t SEOHAFE= L7 202t~ 16a-
c ZA L., TRUCRTRIGEMAE T CHEGRaH Z o7 X ¥ 2o ARG & 5 8 bz MGt L
2o WTNOIHIZEWTH, F 7)1 €Y 757 Uil Mo/(R)-L1 filllifife T IR ICE =
F v F ERECEE R E 2o 2 X Y v AR BILIGDHETT B, 2O ST AT
F3EIRE S IEFICE L WG 3 A Y “BRIZIZEA EA L B\, racl6a 207 KGICE
WTUE, 43% DR T BRI ERY (RR)-17a 73 89% ee TE:6 ., [IFFIZ(S-16a 2 68% ee
TN Nz, 2O UGB T 5 = F v F 4 2 —[HTOMMEEER (k) OfEix, 96 T
Hote (OBHEE I LT R m#EER 2 AvCHH ; Scheme 5),

Q@R %ﬂ
Mo/(R)-L1 cat. AN \@
I A ON S o\
Fe "= (Fe) + (S + [
—CH,=CH
> benere, 2t L = o) T | <

= =
rac-16a-c (S)-16a-c (R,R)-17a-c meso-17a-c
a: R = Br, 16a (53%, 68% ee), 17a (43%, 89% ee), k¢ = 96
' b R =1, 16a (55%, 62% ee), 17a (40%, 89% ee), k¢ = 73

thcH ’ c: R =Me, 16a (56%, 59% ee), 17a (41%, 85% ee), k.o = 48
Me }\/Io -0

Pq\,, PhZCH s\

Mo/(R)-L1 cat.

Scheme 5. Molybdenum-Catalyzed Asymmetric Metathesis Dimerization of Planar-Chiral Vinylferrocenes



11 11 1 4

Chen Yen-Chou Ogasawara Masamichi

84

Palladium-Catalyzed Sequential Twofold Nucleophilic Substitution on 3-Bromopenta-2,4-dienyl
Phosphate: Preparation of Cl- and C2-Symmetric Doubly Functionalized Allenes

2019

The Journal of Organic Chemistry

12463 12470

DOl
10.1021/acs. joc.9b01933

Sawano Eri Ogasawara Masamichi

Palladium-Catalyzed Three-Component Coupling of 1,1-Dibromoalkenes, Vinylzinc Chloride, and
Soft Nucleophiles: One-Pot Synthesis of 1,3-Disubstituted Allenes

2019

ACS Omega

19499 19504

DOl
10.1021/acsomega.9b03444

Yoshida Kazuhiro Liu Qiang Yasue Risa Wada Shiro Kimura Ryosuke Konishi Takuma Ogasawara 10

Masamichi

Versatile and Enantioselective Preparation of Planar-Chiral Metallocene-Fused 4- 2019

Dialkylaminopyridines and Their Application in Asymmetric Organocatalysis

ACS Catalysis 292 301
DOl

10.1021/acscatal .9b04438

Hu Hao Ichiryu Hiroki Seki Naoki Nakajima Kiyohiko Ohki Yasuhiro Ogasawara Masamichi 39

Synthesis, Characterization, and Application of Segphos Derivative Having 2020

Diferrocenylphosphino-Donor Moieties

Organometallics 788 792

DOl
10.1021/acs.organomet.9b00865




Ueda Jun-ichi Enomoto Yuuki Seki Mizuki Konishi Takuma Ogasawara Masamichi Yoshida 85

Kazuhiro

Oxidative Cyclization ofo-(1-Hydroxy-2-alkynyl)-N-tosylanilides for the Synthesis of 4- 2020

Quinolones

The Journal of Organic Chemistry 6420 6428
DOl

10.1021/acs. joc.0c00245

Kotani, S.; Yoshiwara, Y.; Ogasawara, M.; Sugiura, M.; Nakajima, M. 57

Catalytic Enantioselective Aldol Reaction of Unprotected Carboxylic Acids under Phosphine Oxide 2018

Catalysis

Angew. Chem. Int. Ed.

15877-15881

DOl
10.1002/anie.201810599; 10.1002/ange.201810599

Kawashima, K.; Sato, T.; Ogasawara, M.; Kamikawa, K.; Mori, S. 40

Theoretical Investigations of Rh-Catalyzed Asymmetric 1,4-Addition to Enones using Planar- 2019

Chiral Phosphine-Olefin Ligands

J. Comput. Chem. 113-118
DOl

10.1002/jcc. 25550

Ogasawara, M.; Enomoto, Y.; Uryu, M.; Yang, X.; Kataoka, A.; Ohnishi, A. 38

Application of Polysaccharide-Based Chiral HPLC Columns for Separation of Non-Enantiomeric 2019

Isomeric Mixtures of Organometallic Compounds

Organometallics 512-518

DOl
10.1021/acs.organomet.8b00819




Hu Hao Ichiryu Hiroki Nakajima Kiyohiko Ogasawara Masamichi 6

Estimating Effective Steric and Electronic Impacts of a Ferrocenyl Group in Organophosphines 2021
ACS Omega 5981 5989
DOl

10.1021/acsomega.1c00307

Enomoto Yuuki Ichiryu Hiroki Hu Hao Ura Yasuyuki Ogasawara Masamichi 40

<i>C</i><sub>1</sub>-Symmetric Binap Derivative Featuring Single Diferrocenylphosphino-Donor 2021

Moiety

Organometallics 1020 1024
DOl

10.1021/acs.organomet.1c00132

Segura Lucas Massad Itai Ogasawara Masamichi Marek Ilan 23

Stereodivergent Access to Trisubstituted Alkenylboronate Esters through Alkene Isomerization 2021

Organic Letters 9194 9198
DOI

10.1021/acs.orglett.1c03513

29 4 8

Ogasawara, M.

RCM-Synthesis of Highly Enantioselective Phosphine-Olefin Ligands Based on Planar-Chiral Alkenylene-Bridged Transition-Metal
Complexes

The 23rd International Symposium on Olefin Metathesis and Related Chemistry (ISOM 23)

2019




HPLC

66

2019

2- -1,3-

66

2019

¢ 1,3- )

66

2019

Ogasawara, M.

Palladium-Catalyzed Synthesis of Optically Active Axially Chiral Allenic Polymers

The 14th International Conference on Cutting-Edge Organic Chemistry in Asia (ICCEOCA-14)

2019




HPLC

2019

2019

2019

2019

-1,3-

2019

2019

1,2-

2019

2019




2019

2019

2- -1,3-

2019

2019

Segphos

2019

2019

Ogasawara, M.

Catalytic Enantioselective Synthesis of Planar-Chiral Transition-Metal Complexes and Their Application in Organic
Transformations

Chiral India 2019: 8th International Conference & Exhibition

2019




Ogasawara, M.

Palladium-Catalyzed Synthesis of Optically Active Axially Chiral Allenic Polymers

The 18th Asian Chemical Congress (ACC2019)

2019
99
2019
2- -1,3
99
2019

Ichiryu, H.; Hu, H.; Ura, Y.; Ogasawara, M.

Synthesis and Application of Cl-Symmetric Bisphosphine Ligand Having Diferrocenylphosphino-Donor Moiety

The Fifth International Forum on Advanced Technologies

2019




Konishi, T.; Ichio, H.; Ogasawara, M.

Unusual Regioselectivity in Palladium-Catalyzed Cyclization of Nucleophile-Tethered 2-Bromo-1,3-dienes

The Fifth International Forum on Advanced Technologies

2019

Okazaki, A.; Liu, Q.; Yasue, R.; Yoshida, K.; Ogasawara, M.

Enantioselective Synthesis of Planar-Chiral Ferrocene-Fused Cyclic Phosphonic Acids

The Fifth International Forum on Advanced Technologies

2019

Ogasawara, M.; Chen, Y.-C.; Wang, Y.; Nakano, T.

Pd-Catalyzed Synthesis of Axially Chiral Allenic Polymers

The Fifth International Forum on Advanced Technologies

2019

2019




65

2018

65

2018

65

2018

69

2020




67

2021

C1

Binap

67

2021

67

2021

2021

2021







