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g%enannomer S)-enantiomer
B(om2

% ee (57%) (89% ee (60%)
BT N RN LD TR FE DAL v F L TN THREINT T 5D, TR Tt
MRS DF TV T 1% AR E B LTI GO, Fox 1E, FIRIFZVT

- 15 -



oy RAZaaRLLfE 1,1,1-RN7aaz 2 P CHlOF )T 1243 4R EF T
HZER R U, £EF0ORITEL g, [l T 1014 —F —THDHA, BIEZDRNREE
ORI ToTNNB,

Me

—— CHCIs3 (observed) — 1,1,1-TCE (observed)
— CHCI3 (fitted) —1,1,1-TCE (fitted)

1

0.8

0.6

- IR (arb units.)

L

0.4

0.2

CPL intensity /
(swun -que) Z/(7 + 7)) Aususiul 1d

-8 I I T + 0
350 450 550 650 750
Wavelength (nm)

BREDGEEDIT - FELMAE & DLE

THETITHDIND &5 IS, FARRNZ R SR O R AR E | LIZH D
THY, K5yt U CREICHEL ST TV oyl 2R 2T L 2D LU & 4+
BRICE B L0, 1,1-BF 7 FVERBELL X TV T4 2 FF OBk &m0 1=
I AIAATZL OB L TH -T2, @ FRE OX 7 WG E R E S E L THW
DRIIE DT EHERIE DD, B HEAE D &2 AW 85E TOARFICR IR S
T 60% 2R Fo T, ARIFZECRRFSICENL 7= TV 5oy bl X, IRFE—IRFEHES
Tz ET W< ONDET 95%% B2 DT T FABEINMEERHLIZ T, K&V
RNz 12, FRCZNBD RUGT, &0 TR 72 s < hk e 5 2 722 813, Kt
END, EEIRMEICINZ, ZOMBEARENC AL AR T RN, —BDa=—r&
ZH7-H6L 0D, IRy i BV, B—ofiilftz AW Clio ) F 4 ~—%Zh
ZIEAFIL R T2 OfRIEE R BRI B3 T HIL TS, LNLARRS, £ THOZTD L
FRBNZINT, TINPOVRIE, 15O INTRR LD T SOCEREDAA T 7 3G
FNTEY, —ODKIGHERED B72 2 K G B— DX T VENL - IZ K> Tk L 72< T
IERBRN VO R ZH 2 TNz, E72, 2O Xl R ITE RS ~S T 5280 T
R0, Bex OFTIUMBERIL X TV T A DAL T U 7 NIHRIFL TD T2, D
DI T F~—%525FNENDKIGIARE IR —OEIZ > TEITL T D,
fE R, AXTZVT 2y RO TG VEERAL | & T O ATV T IR OEREA B A
UWNIINE TH -T2 (AT F IV THoT2) DS, DL /2> TND, TV R %
Haz DL T U F A RIRME N E R iR T S MBR 1T, CNETORWARF SO
R Z2T-E>THHO TOHITHY, KFXT/F /RO FEE2RLTD, F720A
FRIZ, ZOREICED ONREE BT AL RIERNK F 32O F A RO FikzE T,
ISR L > T o F A EIRMEN B L~V CRENERT DR F SN FEH LT,



3.4.2 £33 )L+ /0y FERADHEE
(DIFFE SN AR Mo OV R

FITNAEHEL T 2-AF NV T " A 6, TMICAETHE/ ~v—2=v e 7 MUK
WRNo-rvaad 7F VAV IEQIEEL TH T 5T/ v — 2=y Mblih 387 # it
EARES)-2 B L., WY AT 4L 712k > TEEK 10 uw m OEEAO A VER LT,
COWEEZ IR TraaRL LK R T ==V L O L2 E 2 A, AT A R
I omEaFEENERINAZEE L,

TDOT 4N ANZEBNTIRZeaR L AR U S A A R eE . 1,2-Y/arT
2 DR T PR Z IR S 3%, B2, &HDZW%JV%%ﬁ?“Z):Lﬁ/F
HE25ICEELT, ¥y T v =y hOA LS TER L= 7 4V 2%
7aaRV LR CT ==V 7 UG 6% TN R T, Wb RG2S IS L,
ZOFRINSEHE RIIFT V2= MO RN K ENF B/ NELT2 D,

1.0

T

4

s —— P(75*/0/25)
£ 05 —— P(50*/25/25)
2 —_— P(4O /35/25)
g P( 5( /45/25)
@ 00 P(25 /50/&)
E." 400 500 P(20*/55/25)
9 P(20* /55/25) P(18*/57/25)
8 —— P(16*/59/25)
o f 4
- - OB |~
8

=

Q

['4

<

-1.0 Trough left-handed  Trough right-handed
CPL filter CPL filter

Fiz, ALV —XDEEA 1,2-v7nanxgT7 == 7 UIRGEEIZiE, WA
MREZ RS, R0 ZDBIREHE R I1IF TV 2=y MO HERPRENTT VIS8 %

(FED,
V/f 7/
— P(75*/0/25)
— P(40*/35/25)
—
-~ 650 0

10 P(20*/55/25)

0.5 - -

Trough left-handed  Trough right-handed
CPL filter CPL filter

0.0 [= :

P(30%/45/25)
— %—w“8 147/25)

1 1 |
~500 <550 600 0
e N— P(22 /53/25)

-0.5

AReflectance (R"CPL-R-"CPL, normalized)
'S

Wavelength (nm)

INODOMAERAETHE, H—OMkEE T80 1%z, B/rbknksf 3 81
HRATT ==V 7352280, BRI ES MR AOF TV T —b B EICHIE
HIEWTED, T70bb, xiy: 2—30 45 25 CIERR LTz @ 1%, 7aakiv b, 1,2-
vruax A (DCE)DIRBTRIEARR =—U Ui, 100% Zaadi/LAh G 50% 7a
RV NETOEBHRLARIZIB VT, uﬁ%ﬁmﬁ%%&%u, AR A 7 N —
T DR HIE G572, DCEIL%W LA EDOIRAVEEETT =—Vo 74258, EMFEEE

- 17 -



KT D ERESIL, DCE DR ERAICOIURIN K EITERES 7R
71:—0

CHCly/1,2-DCE
(vol%, 1,2-DCE)

sSsSas 100/0.0 66.7/33.3 50.0/50.0
0.0

RN
e 5 i 10.0
— p ’ \ 333
5' 4 2 5 550 650 038
L /0 95.2
CHCI; & 1,2-DCE 5.0 ——100.0

100.0 \
-10.0 3

952

0.0/100.0 4.8/95.2 6.3/93.8

AReflectance (R

(0

(i

ZOIEEGERICB T D7und I F AN OEENL, RV ~— LM O AEHOHIE
IZHDEHENIEIND, KB, 7nut s F U RIHOEI S 2RSS 5 S8R G B3R
FU 7R, X LI L~ CH HE R RS ooy —2(15-17 Ao /M ] (K ERBER)
~DOTTZINERIENT, BUESHICHF et | 7an LA OB e A2 E A LT 1
FauREERL., TORIREFEEZ TR CNDEZATHD, PR REL T, 7
arELAMCHL 7 VA n R T e 8 D B RE R AE A LT AT SRR B R
N ERBND,

BEDLEDIT - FBUBFE & D LB

AR THW =TV ay RPEREIZHEL WA ZEE TRILIZEY TH- 7208, 20
FNZU TEH RIS A R 2 D AT IR S IR L 72 D Z LI X P HIL TR o
7o ARSI TR R S, (1) 2R~ —HAIC LIRS K2 B 72 48
T&ED, ()T ==V 7B DR IEALRA S JO IR SR R L SIS R PR SED
EAZHETES, (3) —~HEKRLIEAEE LR T =—0 7452 LIV MR
O£, AR IEIAEVREZ DL TED, (4) m—ATHY 100°CLLED
BAET T — BIBRS IV I L E THO DAL, 78 DM I % B2V
MAGL TS, BEUAHERBE L ClL, AE RIS, FHRIEDOF TV T 24
HZEDTELYD TOMETHD,

§4 BRBEES
(D mScER (ER RS0 68 0 4, [EBR (B30 &5 25 1)
1. T. Yamada, H. Noguchi, Y. Nagata, M. Sugmome “Chiral Arylnickel Complexes as
Highly Active Initiators for Screw-Sense Selective Living Polymerization of
1,2-Diisocyanobenzenes”, J. Polym. Sci. Part A: Polym. Chem. 2010, 48, 898-904. (11)

2. N. Iwadate, M. Suginome, “Differentially Protected Diboron for Regioselective
Diboration of Alkynes: Internal-Selective Cross-Coupling of 1-Alkene-1,2-diboronic Acid
Derivatives”, J. Am. Chem. Soc. 2010, 132, 2548-2549. (50)

3. T.Yamada, Y. Nagata, M. Suginome, “Non-Hydrogen-Bonding-Based, Solvent-Dependent
Helix Inversion Between Pure P-Helix and Pure M-Helix in Poly(quinoxaline-2,3-diyl)s
Bearing Chiral Side Chains”, Chem. Commun. 2010, 46, 4914-4916. (29)

4. Y. lto, T. Miyake, M. Suginome, R. Katakura, M. Mitsuishi, T. Miyashita,
“Langmuir-Blodgett Films of Helical Rigid-Rod Poly(quinoxaline-2,3-diyl)s”, Polymer J.,

- 18 -



10.

11.

12.

13.

14.

15.

16.

2010 42, 406-410. (1)

T. Yamada, M. Suginome, “Synthesis of Helical Rod—Coil Multiblock Copolymers by
Living Block Copolymerization of Isocyanide and 1,2-Diisocyanobenzene Using
Arylnickel Initiators” Macromolecules 2010, 43, 3999-4002. (12)

M. Shirakura, M. Suginome, “Nickel-Catalyzed Asymmetric Addition of Alkyne C-H
Bonds Across 1,3-Dienes Using TADDOL-Based Chiral Phosphoramidite Ligands™ Angew.
Chem., Int. Ed 2010, 49, 3827-3829. (18)

N. lwadate, M. Suginome, “Rhodium-Catalyzed Dehydroborylation of Styrenes with
Naphthalene-1,8-Diaminatoborane ((dan)BH): New Synthesis of Masked [1-Borylstyrenes
as New Phenylene—Vinylene Cross-Coupling Modules” Chem. Lett. 2010, 39, 558-560.
(13)

T. Yamamoto, T. Yamada, Y. Nagata, M. Suginome, ‘“High-Molecular-Weight
Polyquinoxaline-Based Helically Chiral Phosphine (PQXphos) as Chirality-Switchable,
Reusable, and Highly Enantioselective Monodentate Ligand in Catalytic Asymmetric
Hydrosilylation of Styrenes” J. Am. Chem. Soc. 2010, 132, 7899-7901. (73)

H. Ihara, M. Koyanagi, M. Suginome, “Anthranilamide: A Simple, Removable
Ortho-Directing Modifier for Arylboronic Acids Serving also as a Protective Group in
Cross-Coupling Reactions”, Org. Lett. 2011, 13, 26622665 (16)

T. Yamamoto, Y. Akai, Y. Nagata, M. Suginome, "High-Molecular-Weight
Polyquinoxaline—Phosphine (PQXphos) as an Efficient Chiral Ligand for Asymmetric
Biaryl Synthesis by Suzuki-Miyaura Coupling”, Angew. Chem., Int. Ed. 2011, 50,
pp.8844-8847. (42)

Y. Nagata, M. Suginome, "Synthesis of Poly(quinoxaline-2,3-diyl)s with Alkoxy Side
Chains by Aromatizing Polymerization of 4,5-Dialkoxy-substituted
1,2-diisocyanobenzenes”, J. Polym. Sci. Part A: Polym. Chem., 2011, 49, 4275-4282 (0)

Y. Nagata, S. Ohashi, M. Suginome, "Control of Helical Chirality of
Poly(quinoxaline-2,3-diyl)s Based on Post-Polymerization Modification of the Terminal
Group by Chiral Small Molecules”, J. Polym. Sci. Part A: Polym. Chem. 2012, 50,
pp.1564-1571. (2)

Y. Akai, T. Yamamoto, Y. Nagata, T. Ohmura, M. Suginome, "Enhanced Catalyst Activity
and Enantioselectivity with Chirality-switchable Polymer Ligand PQXphos in
Pd-catalyzed Asymmetric Silaborative Cleavage of meso-Methylenecyclopropanes", J. Am.
Chem. Soc. 2012, 134, 11092-11095. (29)

Y. Nagata, T. Nishikawa, M. Suginome, "Solvent-dependent fluorescence and circular
dichroism properties of poly(quinoxaline-2,3-diyl)s bearing pyrene pendants”, Chem.
Commun. 2012, 48, 11193-11195.. (5)

M. Koyanagi, N. Eischenauer, H. lhara, T. Yamamoto, M. Suginome,
"Anthranilamide-Masked o-lodoarylboronic Acids as Coupling Modules for Iterative
Synthesis of ortho-Linked Oligoarenes”, Chem. Lett. 2013,42, 541-543.. (1)

Y. Nagata, T. Yamada, T. Adachi, Y. Akai, T. Yamamoto, M. Suginome,
"Solvent-Dependent Switch of Helical Main-Chain Chirality in
Sergeants-and-Soldiers-type Poly(quinoxaline-2,3-diyl)s: Effect of the Position and
Structures of the "Sergeant” Chiral Units on the Screw-Sense Induction”, J. Am. Chem.

-19 -



17.

18.

19.

20.

21.

22.

23.

24.

25.

Soc. 2013, 135, 10104-10113 (16)

T. Yamamoto, T. Adachi, M. Suginome, "Complementary Induction of Right- and
Left-handed Helical Structures by Positioning of Chiral groups on the Monomer Units:
Introduction of (-)-Menthol as Side Chains of Poly(quinoxaline-2,3-diyl)s", ACS Macro
Lett. 2013, 2 (9), 790-793.. (1)

Y. Nagata, K. Takagi, M. Suginome, "Solid Polymer Films Exhibiting
Handedness-switchable, Full-color-tunable Selective Reflection of Circularly Polarized
Light", J. Am. Chem. Soc. 2014, 136, 9858-9861. (3)

Y. Nagata, T. Nishikawa, M., Suginome, "Chirality-Switchable Circularly Polarized
Luminescence in Solution Based on Solvent-dependent Inversion of Helical Chirality of
Poly(quinoxaline-2,3-diyl)s", Chem. Commun. 2014, 50, 9951-9953. (1)

Y. Nagata, T. Kuroda, K. Takagi, M. Suginome, "Ether Solvent-Induced Chirality
Inversion of Helical Poly(quinoxaline-2,3-diyl)s Containing L-Lactic Acid Derived Side
Chains", Chem. Sci. 2014, 5, 4953-4956. (1)

T. Yamamoto, Y. Akai, M. Suginome, "Chiral Palladacycle Catalysts Generated on a
Single-handed Helical Polymer Skeleton for Asymmetric Arylative Ring Opening of
1,4-Epoxy-1,4-Dihydronaphthalene”, Angew. Chem. Int. Ed. 2014,53, 12785-12788. (0)

Y. Nagata, T. Nishikawa, M. Suginome, "Poly(quinoxaline-2,3-diyl)s Bearing
(S)-3-Octyloxymethyl Side Chains as an Efficient Amplifier of Alkane Solvent Effect
Leading to Switch of Main Chain Helical Chirality”, J. Am. Chem. Soc. 2014, 136,
15901-15904.

Y. Nagata, Y.-Z. Ke, M. Suginome, "Facile Preparation of Poly(quinoxaline-2,3-diyl)s via
Aromatizing Polymerization of 1,2-Diisocyanobenenes Using Phosphine Complexes of
Nickel(Il) Salts”, Chem. Lett. 2015, 44, 53-55. (0)

Y. Nagata, T. Nishikawa, M. Suginome, "Exerting Control over the Helical Chirality in the
Main-Chain of Segeants-and-Soldiers-Type Poly(quinoxaline-2,3-diyl)s by Changing from
Random to Block Copolymerization Protocols”, J. Am. Chem. Soc. 2015, ASAP. [DOI:
10.1021/jacs.5b01422]

()

Y. Akai, L. Konnert, T. Yamamoto, , M. Suginome, "Asymmetric Suzuki-Miyaura
Cross-Coupling of 1-Bromo-2-naphtoates Using the Helicallyt Chiral Polymer Ligand
PQXphos", Chem. Commun. 2015, accepted. [DOI: 10.1039/C5CC01074H] (0)

(2)EDDFEVED) (e, RS2 L)
1.

Y. Nagata, M. Suginome, "Poly(isocyanide)s, Poly(quinoxaline-2,3-diyl)s, and Related
Helical Polymers Utilized as Chiral Polymer Catalysts in Asymmetric Synthesis”, In
Polymeric Chiral Catalyst Design and Chiral Polymer Synthesis; Itsuno, S., Ed.; Wiley;
2011, pp 223-266.

M. Suginome, T. Yamamoto, Y. Nagata, T. Yamada, Y. Akai, "Catalytic Asymmetric
Synthesis Using Chirality-Switchable Helical Polymer as a Chiral Ligand", Pure App.
Chem. 2012, 84, 1759. [DOI: 10.1351./PAC-CON-11-08-23]

AR T, REGM, CEHER "7V T4 —2AA, v F L T2 BB ET68A
B0y BN T & W T AR B R, AHES L F = aE 2013, 71, 461

- 20 -



4.

B HER "HEAES AT, CSI Ly P L E2—13 [T 4k22], H
Absatm, (BFEA, 2013, pp.109-118.

(BEBEFRFEER K O T ERENFRRER

O BrEEE (ENE 18 1F, BB 39 140)

(A FEFRA A~ D HFFEFH O RN 2 AT FL L TZEW)

EfRrsE

1.

10.

11.

12.

13.

14.

Michinori Suginome, Invited Lecture (25 min), “Ortho-C—H Functionalization of Arylboronic
Acids Using Attachable and Detachable Directing Groups on the Boronyl” China-Japan
Symposium on Advanced Organic Chemistry, Shanghai, China, November 29-29, 2009.
Michinori_Suginome, Invited Lecture (30 min), “Oligo- and Polyarenes with Well-Defined
Primary and Secondary Structures: New Synthetic Strategies and Functions” Catalysis and
Fine Chemicals 2009 (C&FC 2009), Seoul, Korea, December 13-17, 20009.

Michinori Suginome, Invited Lecture (30 min), “New Metal-Mediated Organic Synthesis by
Virtue of New Protecting, Directing, and Reacting Groups on the Boron Atoms of
Organoboronic  Acids”, 6th Asian-European Symposium on Metal Mediated Efficient
Reactions, Singapore, June 7-9, 2010.

* Michinori Suginome, Plenary Lecture (60 min), “From lterative Synthesis to Application to
Chiral Ligand: New Aspects of the Chemistry of Polyarenes”, the 18th International
Conference on Organic Synthesis (IUPAC 1COS-18), Bergen, Norway, August 1-6, 2010.
Michinori Suginome, Invited Lecture (30 min), “New Accesses to Functionalized
Organoboronic Acids Using Protecting and Directing Groups on the Boron Atom”, Pacifichem
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