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Poly(n-hexyl isocyanate)s
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JEIZBWTIEOEALTMEZRE L a VAT U v 7 a2 3R IRT 5 2 & C EsfiliE I nk
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WM TEANT D2 ENTED, $bb, ERBERIZBIT ST/ ~—DORISHENIZ L, 2 LA
TV o T D S ARRFIIIR O RS EL DONLE OBN IS B A 5.2 5, ZhE CHESEL2 A
TOE/) v —DEREXRTTPOEAMELTRT 52 ENMbNTE /) v —DEAFIZENT, =
VAT U 7R E W DR VRS FORERBHRE SN TND 2, ZhbEDHS 1O LEA
HIENIHNZ 2 VAT 7O LRGN E > TRES NI DO TH L, T720bb, Fu
TAANEERT L0 AR TFORMENRFETHY | THRITNVRE /) =0 OHET TV
D, Thbb, bYAMEICHRT DFEERE D FAGR SIS, ZOFETRETARFES
EMEIND B, KT AFESIC L 2FEEE S FIE, BRI X > TEERES S T2 G
% TR EMAFEATE %Y (Liquid Crystal Asymmetric Electrochemical Polymerization) | <>filti o> s
MMz E > THERE AR TEEHRT D HRABIEARFEASTE 8% (Liquid Crystal
Asymmetric Chemical Polymerization) | 235 STV 5, WTHNOEA FIEICEB W T HIRmELIE
BOSH DO FHAMEZ T 2 60 TH Y | RISICEERDO 2, £ LT, BiERicksnwTd
BEORNMPRRIETE ) ~v—, AV A~v—REDIRS T L EBITRESND,

ARG S E B OWE LB A EATE & SR BN EAIAICEY AT, 13 OIS ERANF
HEAVEICET 28 21TV. RO TR BRI T BB T o 5E 21T o7, £ 2T, ST T
??<>7iﬁ§§%a§ﬁ¢3#¥$ﬁi/\ﬁﬁ ZOWTIEARED 1.8 EWBEVEX TV A 2T 5 FEME S
FREMBEHEEIC TR LS bO L L, 2 MU TIHRMEEAFEAEZR LTV D,

17&%%@K%$A&

— IR E A T BT OERTIELE LTHEYTHY, R 7 anit&kmn 138
“ﬁﬁﬂﬁé%ﬁ#é #&b%%%%m“%i A A D R—E 7ol R—7 Iz X b ESL
FEHRERAL - BTIRRICE ) OB ER T ENMSEN TS, ZHUC X D E&RICINET 5 F
%é%‘i*ﬁ*#ﬁ‘/}iﬁ I3 TV 5, H. Shirakawa HBMERLL 72K Y T2 F L U EOLE, I UR &K
[R—=T795Z L T107 ELL EOEESRR ERER Sz %,

AL MR F BEAECIRER LICHERE Lm0 FEEA R T 5, 28D ITO 77 % (Indium
Tin Oxide) TT7 7 B AN—H—ZHATZY L N v FEANTEEGEIT (Figure 11), Z DK
ITO # 7 A DFEFAND [ NVE, Z DR OZERNZEMR 2 EAN LT3, maHIXEERN
Kié%kﬁéﬁ;@é&éhﬁ@%@now7xi_Eﬁ%%mﬁ6oﬁ)%ﬁ7:/@&®A
BREE AT Dm FERITIa VAT ) vy 7T A LTHWS 28T, a b XAT U v 7 iR
pi AR S 22 FRRCIRBARR 2 55 L TR TRl S D, BRI AT TOES L 820 |
AL RAT Y v ZREDHEARREICBWTAR IR Y) T4 7 = o OEMESIIBEO R Y F4
7:y£%&@ﬁ%%MEwmmiofﬁﬁbfﬁw\%&éMR%ﬁhﬁmmmuntéé@E
HAMEL TR T 5, ZD70, EHMOEETICED nrn HAERORINTEEZHFT 5L LI
TT A FNVIRE BTG AAEE DRI E 5 T MO W R FEI T Doy RN Z 50_M6®
YA WET S 9 2 TEWL ITO H T A FICEsS T4 cX 5 = LIZAHNTH S,

HERE DT OERIZBWTITE /) ~— EEBE OIS 2 SO 5 2o Oa#EEZ Nz %,
_hiiﬁﬁﬁﬁkbfw ET 5, WmZEREE L LI-EA T, W ~DOBEMENDH
tetrabutylammonium perchlorate GEIEZIET N7 7 F LT =7 A, TBAP) 7¢ EOHFIEISHW
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545 (Figure 12),
(A) (B)

/(\4 ITO glass
et Spacer Polymer film
‘-;ii-llll
Cathode

Injection site \\\
ITO glass (anode)

- |

Anode

Figure 11. > KA v FEALOMANLT (A) & ITO H T A LOE S HEE (B)

N

o~ NS ooy

N

Figure 12. i&¥§88T N7 7 F AT VE=T A

1.8 ERBERX T U A 2 TERCT 2 IS S 5 - B B g A o

1.8.1 ZHY

7,7,8,8-tetracyanoquinodimethane (TCNQ) D fF/E FC, 2 VAT U v 7 COEMEAIZLD |
poly(bis-3,4-ethylenedioxythiophene) (poly(bisEDOT)) % &k L7z, TCNQ (XS BFRIZ 1T 5 R
MOfFHILTEAR Y (bisEDOT) 12X d 54 F R—~> FELTEHL, Rb— - 727 87% 05
Sy EEm S E) (CT. charge transfer) $EKZTEAL LTz, WHETH DT VGG 3 RTTHI72 T F%
TIEEPIEG I N2, 567z TCNQ 70 F R— 7RO & 5 113 M s BV COb
EMEE R LTz, ZORERIE, Mo EB&Y 7 7874 — (TCNQ) M b 725 M CT FAzE
L TWDZEEREBTHEDTHD, ZDOF 7L CT H#RIIDFHOR TOoEAMBEEK LT,
ZDOFHEE TCT $5RIRELEMEAYE (CT complex liquid crystal electrochemical polymerization) | &
LCHE Lz, ZOFECL > TOHOEARE ST CT $k%27T ba 7B EERE LTRRT 2N
T 5, BT, B TONRFENECT X, ICT # A 7 U4 (CTchiralions) | &MEEN 5, CT D
R, SEAMEEDRE~ FY v 7 A THE L EHEMER S 712 TONQ 2431 R—7 L= 2
CIERT 5, ZOREE., WETPTON T F—Y o 7 LR EIRE LT-EAICEY, CT 147
UFd U PEMRSNT, 722 BEBEOBMESICE Y . T (moiré-like pattern) % F£F-D 2 8 DFFHL
WS 2 Rk LT,

182 XL ®IZ
b, REME LR O LD BF AR LD, L L, ROBFEEEOMBO L 012w
A TIZ A2 < AN EINA D LR OBRFRSEES 5, 1RSI —RRIZ2MN IS A, TTOBRF &
10



B2 ENTED S, A e L TOBOIFRE D F 2N+ 25 2 & T, M aMERid 52
EWTED, 20D, ZOMWEEZFHL T, EIHMEFRISOEE L LTRHHESN TN D,

EBIC, WRIHMERRE DB L O 77— e UTHBEET D, 2L AT Y v 7k

(cholesteric liquid crystal, Ch*LC) 1%, LR AMROESEREELZFFOMAHEXF T VT —ZHL T
% 368169 - Ch*LC O LHABESNIL, Mo A7 — /L TOWELN 2% a0 7T 4« D VERHEO R ELZ 2
#9425, Ch*LC O L 9 7 bW AMEEZ BT 5 % 7 0 o %R Em 0 IR EEZ R T, AETIE
Ch*LC (28T DALFRIEN, TX TV EN L X T b EME B I ERTHZ L2 /R LT,
AL, Ch*LC OIEIEN 2% T U T ¢ —IT X o T ALFUS O T 3 IOz L 7= 7 v
MBS Z LIC ko TR EN D, ZhuE, EEREHRIC Ch*LC RIS HIEENXZ U7
A —HEET L2 LI o THRLND DT, &R ES T ONFIEEILT b v 7 BV RO E R
WL THTo b I 3681969

VA, EHEMAES TOBELSIMFANFEL, B — L7 burua v R, Bl E ok
REFEM 2 B B L 7o i@y F DR 100100 o BRSO B8 2 PR D RPILAl L LT, BT D
P CHRO CHEE L o TN 5 102

LIATIZ Ch*LC TH#L L 7= poly(ethylene dioxythiophene) (PEDOT) T IZfli kA & 23 200 2 & 23
B iz 1000 =gk, EAFE A RTO EDOT (ethylene dioxythiophene) <€ / ~—2% Ch*LC N ThH
HPUDER L TELT, MWERROS FHEEE S > TR o7eedTh D, LrL, EDOT O
TR (hisEDOT) ° =&KX (terEDOT) %, Ch*LC BERF CHUARICEM L TV A=), L0 3h%k
MICEAGSEDLZENTED, TLT, 7TV —Lbra=y hOENREZ DI T, REF7e Ch*LC
ROSHEZ 7T, ZOHENEHWSD Z LT, AIHLERIMER T Ch*LC BRIF A FfFox v 7T ¢ /Ug
PR A ERIT 5 2 LR TE D,

Eolc, BRUILFEAICLY, FalLoov s hara vy 7 @n FEEZERST S Z LN T
% 10804 SEATREGE D L AXHEHEARIEEPICB T BRI FEA T R AT, IR E LT
tetrabutylammonium perchlorate (TBAP) % T\ 5, AZEERTIiX TBAP OIFTE . Ch*LC AT
BRALFEEEIT 72 1%,

AHE IR tetrathiafulvalene (TTF) 7¢ & Ok 72 BB (CT) $5& & B 5K MHAE D
HCERLE LD 100107 2 L CTHBE CT RaN— R ITBIRE CT MBS &7z %8, £72.2,3,5,6-
tetrafluoro-7,7,8,8-tetracyanoquinodimethane (Fs,TCNQ) 75 CT $E{AZAED WL HITHOIL TS 109,
X 5T, TCNQ &RV FA 7 = v HflAGEDLE T, TCNQ/ARY F4 7 = VEEREEKTHZ &b
BEtSN TG 16, EBRT A AMOAEERMEHZIL, BEREDFRHL 1M, £/ ~v—1iE
EORFHI LD | B LGB BOREIZ D203 5 AIREMEN B 5 12115,

ARG TIE, P 72 X0 ikx REIREZFF D, DT, xR F— 77872 —
BT ) <=—n50FWN CT EHAEMEE S & D ATRFEOWSEAR TARR Lz 1415 | KE T,
TR E LTO TBAP O D IZ TCNQ % W THEAIEME poly(bisEDOT) % &% L, CT $&ik %15
5L mRBT, BHONTESFIE TCNQ & CT OMEMEMZHL,. ~ MY v 27 XA THD Ch*LC
MHERE ST 3 RITHEAMBEDOARIZ LV LFEEZ2 A LT,

11



1.8.3 SEERIEME
1.8.3.1 bisEDOT DAk

T )~ —HRICHWZLL T DS EDOT, n-BuLi, SnMe;Cl, JKEEEE, NBS. DMF, Pd(PPhs),.
THF X OEAIZHV 2 TCNQ, cholesteryl pelargonate, SCB, TBAP |3 H L% T EMKNSHEN D
BEA L7z, e, MRS IILATO®EY
EDOT: 3.,4-ethylenedioxythiophene
n-BuLi: n-butyl lithium
SnMe;Cl: trimethyl tin chloride
NBS: N-bromosuccinimide
DMF: dimethylformamide
Pd(PPhs): tetrakis(triphenylphosphine)palladium(0)
THEF: tetrahydrofuran
5CB: 4-cyano-4'-pentylbiphenyl
TBAP: tetrabutylammonium perchlorate
Uk

AREETIILRTOWE 16 1296V bisEDOT Z i L7, XL I THF &+ @ EDOT IZ n-butyl
lithium %, ¥t — hZHW\WT-78°C TR L7z, £D#%, HFE/LED trimethyl tin chloride 2 1 2.
Too BUGTR, WIEZZAIE S, 7& b O S, trimethyl tin-EDOT Z 15§72, BIDO T T A%
ZHIT. JKEEREH T /L& D N-bromosuccinimide & EDOT % [ h S5 &, 7 o EDOT 234K
SNz, WIZ, THF HC Pd(PPhs)s % FV T trimethyl tin-EDOT & bromo-EDOT % % v 7'V 7
L. &/ ~v—& LThisEDOT %137 (Schemel),

/N 1) n-BulLi /N
o P 2) SnMesCl o Q0
Z/ \; — [\ T
s 78 °C s SnMe3 O/ \o
Pd(PPha), B \s/
o o o o °
NBS o o
1N | \ g, —
s DMF S
o o
TCNQ
I\ S\ 1*
Ch*LC s7 \/J'In
o o
__/

Scheme 1. TCNQ #/E FCTOa L A7 U » 7 ikhh (Ch*LC) o poly(bisEDOT)D E ik

1.8.3.2 bisEDOT D& FEMFAF A
7,7,8,8-Tetracyanoquinodimethane (TCNQ, 1.5x 10#mol, 30 mg) . 4-cyano-4’-pentylbiphenyl (5CB,
12



1.16 mmol, 0.29 g). cholesteryl pelargonate (chiral inducer, 4.0 x 10°mol, 21 mg) %i&H L C Ch*LC
EER AR LU=, W2, &/ ~—& LTD bisEDOT (0.1 mmol, 29 mg) % Ch*LC EfFEIAIKIC

Fafif <72, Table1 (T Ch*LC EMFEIAIK DAY & £ & © T2, bisEDOT % % Tr Ch*LC ik %

2D ITO (Indium Tin Oxide) H 7 A LRV T b T 7N AR ZF LU A=Y —nbe b RA
v FHRIV VIZIEAN LT, 3.2V OEBLEE 25°C T270 oMHEM L7, £ LT, ITO A7 A LIZ&E sy
S-SRI L7z, Ch*LC TOEATH%, ~FH¥ 2 7 b, THE ZHWVWTESFHEIERE TS
Ch*LC EfFEIRIRZBRE L, ITO 7 A EIZ :—74/&éMtié®mA%ﬁ%ﬁé EINTE
2o DL &, Ch*LC K @ bisEDOT/TCNQ O CT FEN HHith & U THERE L, BRALFEHEASD
T2ODAF L EENARESE D, T 5 LTHE LI &5 1 MBI A AL K@f%oto

Tablel. &/ ~—& TCNQ #&dea L AT VU v 7 &L EME AR OGRSy

Constituent Molecular formulas Function

5CB C*’H”CN Matrix liquid crystal

Cholesteryl
Chiral inducer
pelargonate
BisEDOT /A S Monomer
s \ /)
O O
NS

Electron acceptor

- :fz>:<:>:<zf: (molecular dopant),

quasi-supporting salt

1.8.4 fER &HEE

1.84.1 HAEWBRICBITHEMENT vxX 7

Figure 13 (X, 3.2V OEGHINELE F COERMEORRLIEE A RT, 15 0 DOEG T, BIRAS

FEEA RIS LT, WO FBISSEBIE COREHBESHFEIZIIARME Th o7z, KIZ,
13



BARROSEMZ BT TZOICEBRMEDO b7 v X 7 %270, BEERRZRE L, FFvx 7
BRAEN B 200 43 C, EAMEIRD 3 >OE—7 BN SN, BEATICR—T 1 031 R—
Ta R EOBBME YU TRREL, BIBINE L2 LD, TCNQ 2 AWk TOE
EAIL, FEHEREP COERS LR L Tpo< D T LT,

o157
i 100 min
<
~ 01} .
] R
=
Y [
= I 76 min .
o 005 200 min’]
=)
3 | L §
; . \
0 1 L 1 1 | 1 L 1 1 | 1 L
0 5000 10000
Time (sec)
Figure 13. EEMRICKIT HEMME T v F 27

1.8.4.2 FRAMRIIL A~ b L

Figure 14 (2 TCNQ X T poly(bisEDOT)?D KBr i%iZ K B ARIMRBUL ALY S v &, 155
nt;ﬂiﬂ%ﬁ*ﬂr . 2217 em™ 12 TCNQ @ CN g 12 B2k 3 2 SR 22N 2 s LTe, Z OFERIT

FONTZETTHIZ TONQ BFEET A Z 2R L TWA, T2 % Ch*LC mﬁ%éﬂfﬁ%%@r
poly(bstDOT)k TCNQ DEERTH D & THRIND, 2z, poly(bstDOT)*/TCNQ ERILT D,
F72 1534 em™', 1469 cm™!', 1441 cm™', 1358 em™', 1195 em™!, 1061 cm™', 984 cm™ {2 TCNQ &
poly(bisEDOT) D HREN | tl@“é'ﬂuﬂﬁ%ﬁ{ﬁu%mﬁo E/\EPMH THEE AR 110 L RO LT
ANV AREORKRIZELY . 7 4V LEBINOEEE~ Y > 7 255+ % —UIHEER L7, Figure 14A O
2300 cm™! (2B D v 7 F VL, poly(bisEDOT)E TCNQ DD CT /32 RITHEEIKT 5 Al REMEN &
%, fliFE72 TCNQ @ CN fiiffgi%, bisEDOT & TCNQ DO EMBEGEA (CT) k% IKT %
X —fEIEE (5.8 em!, 7.2x10%eV) 1237 b L, CN g V¥ —23 026% b L2 & &R
LTW% (Figure 14A AL, ZhiE. TCNQ DEUAEATER SN-Z LICEE L TW5, FEE
WEF DB D TCNQ [EARHE & i+ 5 &  KTCNQ # @ CN fiiffE (2175 ecm™) 1L TCNQ DA (2229

cm™?) 775 S4em” Ly R 7 B L, RbTCNQ Hi @ CN fififfi (2187 cm™) 1L TCNQ DfEANE 42
em! Ly R 7 h 4510 KERTHONIMEIXIZNLOEFITHTNEL, &9 F L& TCNQ
O CT MAAEHOHEPHIL 11% ((5.8/54)x100) I LY 14% ((5.8/42)x100) L HEE 7=,

14
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3
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[&]
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+
?
O I
< 2240 2220 2200 .
Wavenumber (cm~')  Poly(bisEDOT*)TCNQ
AT TEEEE TNl TS E NS NN
4000 3000 2000 1000
Wavenumber [cm‘1}
S —
0 I Poly(bisEDOT*)ITCNQ
= o | —
> EEE
R Rt
g | 2N
<  J
2
o
[71]
L
<T
pisuvspsnalosonssuislasusnsaselosasnunsalosnusingy

1600 1400 1200 1000 800 600

Wavenumber (cm™')
Figure 14. KBr {5(2J5 % TCNQ & poly(bisEDOT)*/TCNQ DARIMGELIN A7 kL (A) BI W
poly(bisEDOT)*/TCNQ D J5 i = fElk D AR/ I (B)

1.8.4.3 fROtGFBAMMEE S

DEOXTNA VT a—H—%RMNT 5 E, Figure 15SA ([I-T L9512, THXRINAREXYT v IR
BaFE D DR AR 2T % Ch*LC M4 X5, Figure 15B—15D (1R L FBAMMEE CHIZE
L 7% % 7~7, Figure15B X, 5CB DA DBIEFER TR~ TF v 7 iKEHDO T 2 ) — L U Z R
7, Figure 15C (X, & / ¥ — & TCNQ % & Lo EMFETAIKIZ X 7 VakE R & L T cholesteryl pelargonate
AWML 7% O Ch*LC Bl R T, O LX) ik zZ T, TLTHELILE
poly(bisEDOT)*/TCNQ # [ (%, Figure 15D TH LN DM O L H ek Ez R~ L7, Z O
poly(bisEDOT)*/TCNQ D Ch*LC O L 9 22 BifkiX, EAHIC Ch*LC FHDERE N Z 5 Z & 1T &
STHALTELDTH D, BV A DM OEREX, 58 AMEEDO NN—T7 By F CEEER) IS T 5,

15



Chiral
inducer

Nematic Cholesteric
(achiral) (chiral)

Figure15. X~ F v 7K Ha b A7 U v 7 ikgh~DOFkE (A) & 5CB (B). Ch*LC EMAFEAEIK
(C). poly(bisEDOT)*/TCNQ 7€ (D) DRI B 4

R ORI T2 > b7 2 MEFBMED (C-DIM) BIEIZ XY | @+ OIS

(23T 2 B 7o R RGRR 23 iERE S AL7- (Figure 16), & 7= poly(bisEDOT)*/TCNQ {2 1359 0.4 um
DEHD DD Z L BNABNTWEITH b2 L o7 (Figure 17),

16



Figure 16. poly(bisEDOT)*/TCNQ D M g Yo% oy T BRMEEE  (C-DIM),

Figure 17. ITO % 7 A& LD poly(hisEDOT)*/TCNQ #ED 3 Ikt7' e 7 7 A )b

1.8.4.4 AN AP AR Y h L

Figure 18 (Z poly(bisEDOT)*/TCNQ 7 o /b A DS E Dt R % 759, poly(bisEDOT)*/TCNQ
12323 nm2E /< —# 0 K UHALO n-aER 1 KDWY RE7R LT, 425 nm WU X TCNQ
WCERNT2HDOTH -7, 711 nm OFRWVIEULET X, poly(hisEDOT)* & TCNQ @ CT fAHAE/EHIZ XL 5
R—=oay (FVANATHY) BRICERT S EZE 2 5115, 1000 nm % 2 2 I ARIME ORI
WX, "M B=Far (PHFH) BRDTZHD poly(bisEDOT)* & TCNQ & CT FHHAANEAIZ X 5
LOTHDHEEZLND, ZTORERIZ, TCNQ ICLD R—7&EN=T 77— CT DT
poly(bisEDOT)* |2 Z » 72 Z L Z/R LTV 5,

17



06k Biporalons,

Polarons '

o
N

Absorbance (arb. units)

o
N
(T

1

400 600 800 1000
Wavelength (nm)

Figure 18. Poly(bisEDOT)*/TCNQ D EES IR AT kL,

1.8.4.5 MRtk
Poly(bisEDOT)*/TCNQ (. F{Rt —artflE (CD #E) 128V T Cotton ZhH: %7~ L7- (Figure
19A). N.Berova, K.Nakanishi 52 KU, EEEMITIZIED Cotton ZhHEIZ LY CD O 5N IE
MBRAIZELT DT, m“%@%éliﬁ@bﬂ@%% 2725 TN 5 2 Poly(bisEDOT)*/TCNQ
~OFIEEE BT 5 &, TCNQ IZ L2 ESLFH R0 R—vr 7M., REEMlO CD
Ny RN L, ﬁhm%mﬁt%@@@ﬁm@m L&z, TORER, CD Nv RIxEREMT
BIEPREZR IEOBE T F—7 SN TRBEIZ 72 o 72, Z DOFERIL. poly(hisEDOT)* & TCNQ DD CT
WNURM, FTNAVREMI Y VT ICT W47 VA4 OREEEIITIARFETHS Z LER
B9 25, AT VAT, S AR poly(bisEDOT)* & TCNQ & K —« 77 v 7 X —HE/EFIC &
STHAULDIHFENEATHR—T 0y (T UMV EEBRONT | h—/L) LEFKIND 22124
mgwm@@ﬁi BERILFHTIEIC L VAT 2 LN TE D, £72-1.0V 05 0.5V OEBENOF
ﬁm%m@mmnwanﬁif#%mUt SN HEHE~E T —27 b L7z (Figure 19B) ,
_®é SRAITRR LR TTIREE ISR T 2 e L7 br s a I X A0 #HIC &S < EEMEE
FTFOMHETHY . ﬁhm%m% B THEREDERE L TV D Z Lk BRT,
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Figure 19. Poly(bisEDOT)*/TCNQ ® CD A7 kL & gu BEHEE (A) BIOEMEAHEDO D T —
v 7k (B)

XTI TDHXTINA T 2a—HP—DREEZHESCT L, SHEADOE Yy FREL D,
Figure 20 (X, 5CB., TCNQ, X7 /LI fga L AT 0 — /L5725 Ch*LC BEICB W TH 704
VT o — P — & B S THIE L7 Poly(bisEDOT)*/TCNQ @ CD A7 hVHIERERTH D,
FRITFTNA T 2a—H—B% 10550 1 {FI2H S Lz Ch*LC w42 V-84, Bt o 1
AT a—h—8% 5 FICEO LG E O E R~ T, BEAIEID 72 L BEMRORERT Ch*LC
FAZER L Tz, Lo, BEHRICBW UL Ha 7t EE 2 5 U c @0 FllE3E 6 e o
oo —HTEXINA T 2 —F—ORBFIINI N FEMER S T 284552 Ch*LC FiE & LTk
T2 RDIRWHEZRIEIV CD E A b 7269, ZOMRITREIRF T LA T 2 —F—DIKFEN
RNRTEAICL D NFEEE S FOEKEEST S 2 L 2rmed 5,
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Figure 20. XZ7 V3 Vg L AT o — VIRINTEIZxIG L7z CD A7 R VRIERS $

1.8.4.6 1A AL

Poly(bisEDOT)*/TCNQ (%, Figure 21 {2779 K 912, A E G (ESR) 4 aHllE
KPR I LA =T VTR EB L TND 2 ERbD, ESRIGED gl 2.00462 fzﬁ@ UIN J;E;C?'-éri
BT HOMB R —Tu L ThHhH I ERbND, Z 2T, BAEGIATH S poly(hisEDOT)*
LEFZEERTHD TCNQ DRI TCTHAFEMZEMT 2 Z LICX O AR—=T o BRAERK LTS Z
ENRDroTz, BSR O#E (AHy) 1% 0.329 mT EHVMEETHY . EHICA—T 1 U 3IERTEL
LTW5 Z EWRENTZ, Poly(bisEDOT)*IZ TCNQ %% R—7425Z & TCT X7 U A ARk
95 Z &7 ESR IE THERd S 7=,

bS1ANEN

L LR B |
AH=0.579

) :

2 .

> :

o \

8 :

2 :

Z '

S :

9 g=2.00462 ||

=

329 330 331 - 532
Magnetic field (mT)

dtng (ESR) A7 kL

327 328

Figure 21. Poly(bisEDOT)*/TCNQ D& - A & 14
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1847 _HEEEA

T v L C2 B OEE AT 2 EXULFEAICL Y ZHEORRBURBRE S b7,
P KA v FEMZ 32V ZHN LT, 4.5V £ THNEBEZ NS 7, 32V TOE /) ~v—DFE
fREA & EOBO K EEEEIND 2 SOEMEAFMIT LY | Ch*LC FRFF O FEEE 3 ATHE
7eode, 2 HHOBMEAIZBT AHINELEO EFIE, 1TO £k & g L CEEEOK 1 [BH O
BT ECORESZRI L, &5I2, 2EEOEMESTIE, AMELEEZELsEHZ LiICk
V. Ch*LC #iE D FES| 21T 5 Z & 75>“Cé° oo DUARy FEAIZBWT2 BOEMELSEZIT) Z
LT, TR T 2 BOEMIEE L BT 5 2 £ TE 72 (Figure 22), Z O B UK
FRIZ, Ch*LC CTOEHEAFICELEZZ(LIEDH LT, R TRy N TERT L Z LN TE D,
BB OSVERIT, HOBRA SO R E 2G5 72Dz, 77— U T U E L EIns%E= L
2TV VG EHEL T\ D 18, RETER L -2 EE L Foma i3, Rz RroE Rz
ZREHEPELL L TS Z EnD, NS A I AT 4 v ZHT 12 & LTRESIT oD rREER H
D

Figure 22. Ch*LC H1"C 3.2V & 4.5V O 2 BFEEMEG TR L 72 poly(bisEDOT)*/TCNQ O _JE+5#L
BTN R

Figure 23 |3, poly(bisEDOT)*/TCNQ & _JERAIKIEERIZ D b oL b B LWNA A=V Th %, i
WD AT 7 TlL, 3.2V OELEEC LY bisEDOT OEE DM Sz, £ D%, BEEITHLE R
WL 45V £ TEF D &, Ch*LC EfEREIKZ~ N v 7 AT DRIORAZ — U BAERK S L
7. BB —EEOLICKE L, MEROERANZ = PNERS>TWDH I ERDND
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at4.5V

Polymerization 1st step polymerization
at3.2V

Figure 23. Poly(bisEDOT)*/TCNQ @ —J& R HUIRAIFARIE Ak

Figure 24 X, Ch*LC (Z331F % poly(bisEDOT)*/TCNQ D EAHEME D A REMZ R L= D TH 5,
2T Y — REREDO TCNQ BNE 2T, FVINDT A X ) A FREEE K
LTWDZ EDRERENT, ZORER, Ch*LC OXFHETH LA A HOBESKEEIC LY, ERIL
FRIEMEZ VR K o fe bBEX b5, S BT, @1 CT HORFIBATH % bisEDOT*/TCNQ
DIGRENT 7 — RRIE TR S E Lz, ZORBEAIE Ch*LC A CTlEL, ~ R U v 7 AT
&5 Ch*LC O BEIZfE 9 Ch*LC #EE RO FIRELZ R CEA S, F ELRAROE S 7
FEN R & iz, ARk L7z poly(bisEDOT)*/TCNQ IXi2 B3 5 0 . RIstETH H720. FELEA

HIEIX 7 4 v DARECTREE STV,
Cathode( )

Ch*LC electrolyte
solution

Polymer

Figure 24. TCNQ 1£1E F T® poly(bisEDOT)?D Ch*LC (231} 5 EBRALFAE AR

Poly(bisEDOT)* D F#H 1%, 1 IRt HHAMRIZRTUND & PHREND (Figure25A), Z DAL
N=F8IE, TCNQ OFFAICL Y, ZREb¥A 1 AZ v X 7L LTHEARICHEEB SN
(Figure 25B) ,
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Figure 25. 5t AMRIZH UA7= poly(bisEDOT)* D 1 kT T8H (A) & TCNQ OfFAIZ L 5T D 3
Wb n AX ¥ 7 (B)

1.8.5 f&wm

ARE N1 TIEFX TNV~ MU v 7 ZAZ VT, 58 A4 poly(bisEDOT)* & TCNQ D43+ F—7
IZ X VIR EMAFES Z G L, R E AT 5 B AN poly(hisEDOT)*/TCNQ @ CT $51A&D
ERZA T o7, CT A Z VA LIS L EMBE X 7 VEMERZESCTFHINCHET 5 2
LI LY | BRACFEWIEREY S RIS N T D 2 LR S, T kA TCT SRR

=54

W fRE G515 (CT complex liquid crystal electrochemical polymerization) | & 4 L7z,

1.9 VR SRV IEAS T BHAE

R AL AR AN B AAVE TRl 72 & OBIRAH & RSV BECIRINT 5 2 & CRIGZ TS E 5720,
AL ERAFT AL S TR0 JOSHBROP TR LN BThb b, IWKT TORFER &KX
B pld, W EOHRTH L, ThbbiRfEPIIa L 270 v 7 MREMELTLE D
TeOWPHE AR T2 UNENH D, FIP R IEEE & U CRSRS OISR O E IR IND
72O TR L TENRIT TR B0,

RV T2 A YT = R+ EWT AR R ERHIcAE T2 CTUA ey
W PEZ 7R, ZAULTRIRR T LS LEE & m B RS D D 72 D ARG TR S A LS8Rl L 7= R A
BORICHKT D B2 OND, ThRbOLIMAMSRE I L, aEERTHRY 7= A Y
U7 = FOMIERESHIZOEABENORDIERBEBIRSFLELADIENTELEZZLN
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Do T BRY 7 2= A VT = ROWRSMEIL., K0 FEIRIE S~ D BSOS & W T2 /M5
FIIC K DLy OBC M EsE) & [RRRIC, YA FEEHOBCMPEICESERET S,

1u>m/*%®ﬁﬂmﬁ
DoHTEEE D EAEA TR F L~V TOfT 2 vlaE L LTV D2, ma M EHIEE R &0
E% %%ﬁwﬁ P LR TRIAR E ZANRZ, ZHUTED T OREITR F 0 IR THEMECE A
HBOTWVDHTDHITRE S T &G THEET 20T TIEARWZ LISERT 5, @5 ORI ENO
MR EC R E 2 1) L S5 AR CTHR Ml E ., TEMICIIMEN R T © v BN 5 72 )5
BELTETOND, ETEVAELE OB HLIBRE TIEM S 2B RO & 5 @y T3 B R
FFRREER D TR EOR TR E R T dma FIcREIND, £, EABRBRICBWTHE
L7202 20 AR ED LTV D, HWERES T CIREMEZEO R—E 2 Ji\fEic
BOWCEEBEMZEST L ENOBIEMEER L LT A RIS SND, LI > THERE
DA OEANIT NA AREO [ EICB 5T 5 7201FEHE S Tn b

1.11 BB

AL TIE O AREIEICH K LT R AEME 72 @ 0 T 2 RS TOW 20 0& K Fikx H
WCHHRLL . 2072 E AT L7z, A 1.8 TIHIRME R E L= B EAIEIC L BN
BEEE AR E TR T D ARy T2 ARk LR gEiE R 2 Wl Lz, 1 oSk S,
QETIIAFTEABICIVOEAES TEAKT DI BV TEHEE, ﬁﬁfibbfﬂm%%ﬁk
L7 a9 5, £708 3 B CIRRELS % B CFFE 9 8- 2 R A EA 2 R
T TR R 2 HwET D, FBAETIIFE 2B L EIBZOHINZ2 L L TH = Es A% B i
L7z TEOMRBEHET 5, T LT, AL TIIRAEERY 7 2 =4 VU7 = ROWRE M
2 B L, SN & U C OBk D Rl 2R Eh) %o<mA%w%mmﬁ®¢% TR L CiE
T 5, FHIRY 7 == A VT = RO @ FHGBL AR L E A% O BEIRRE O & 50+ 2 VW TE
@énéﬁf\%®¢%ﬁ&_ﬁﬁﬁ@%01o®@ﬁ%®Mﬁ&m%££T5_&%E%th
W5,
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BINOL, (R)-BINOL, 4-aminobenzoic acid. triphenylphosphine. decanol, DIAD, 4-amino-3-methylbenzoic
acid, 4-bromobenzoic acid, 4-bromoaniline, bis(pinacolato)diboron, 4-bromo-2-methylaniline, 4-bromo-
2,6-dimethylaniline, Pd(dppf)Cl..CH.Cl,. 1,4-dioxane, 1-bromo-4-iodobenzene, 7 v w A X 1 %
Yo BT TV, FlE, BOKEERE, I U R A X — VITHEE L ERAS N DA LT,
K>CO;, Na;SO4, AcOK, NaHCOs, kU =F /L7 X > NagS:0s, NaBH4 (X T H 7 4 7 R 7 B4t
MOIEA LT, AU AF L UAERESEHI R Y — RS B iEA LTz,

WEFE 5 2 LL RIS
Ni(dppe)Cla: [1,2-bis(diphenylphosphino)ethane] nickel (II)Dichloride
THEF: tetrahydrofuran
o-tol(dppe)NiCl: ortho-tolyl [1,2-bis(diphenylphosphino)ethane] nickel (II)chloride
DMF: dimethylformamide
DIAD: diisopropyl azodicarboxylate
(S)-BINOL.: (S)-(-)-1,1'-bi-2-naphthol
(S)-BN: 9,10-dihydro-8H-dinaphtho[2,1-f:1',2-h] [1,5] dioxonine produced by(S)-BINOL
(R)-BINOL: (S)-(-)-1,1'-bi-2-naphthol
(R)-BN: 9,10-dihydro-8H-dinaphtho[2,1-f:1',2"-h] [1,5] dioxonine produced by(R)-BINOL
PPhs: triphenylphosphine
Pd(dppf)Cl..CH,Cl.: [1,1'-bis(diphenylphosphino)ferrocene]palladium(ll) dichloride dichloromethane adduct
K>CO;s: potassium carbonate
NaSO4: sodium sulfate
AcOK: potassium acetate
NaHCOs: sodium hydrogen carbonate
Na2S,03: sodium thiosulfate
NaBHa4: sodium borohydride
TEA: Triethylamine
U

'HNMR £ XY BCNMR A7 kit INM-ECS (JEOL, 400 MHz) CTHUfS L7z, FRIMREILIL A
2 kW& FT-IR 4600 (Jasco)Z IV CTHIE L7z, EAREENE KBr 52 FIWCHIE L7z, BAMMEEBLEE
I%. Nikon Eclipse LV100 {622 0H%%5 (crossed Nicols) % VN TIT -7, @4+ D4y F &%, THF
Z VB & L C, Smm MIXED-D column (Polymer Laboratories), PU-980HPLC 7>~ (Jasco) . MD—
915 Z I Eitas (Jasco) 12XV, WU AF L AREEICKT D GPCIZ LV HE Lz, RIMATHK
AT FiX, JASCOV-630 UV-vis 3 EERH 2 L T3 7z, PR @tk (CD) A~~~ |k
JUIE, Jasco 1AL J-720 S egR A W T2, CLC TOEADTZO Oy b7 v 1%, #
5 ST STRRIZHE » THLANL T B VT, FEFPIEEE 13, Cell Stirrer MCS—101 (EYELA) % FV N T 72+ 1rpm
(2725 Z O ITHIlE U7z, BEGRLm SEERIT, Ba (g~ 7%y b (WEM B, NIMS) Z v
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TITo 72, HIRO RS XOBREPTRIEIX, B R/ — IR e (KEK) oy > 7 kv
BL-8B 7 A 2 TiroT-,

2.3.1 U BV ZEAMEE o-tol(dppe) NiCl DA L 230
Ph

Crr
Me
Ph !

P 1.0 Min THF

\
Cl—NimB—Ph  THF, 0:C E:
LN ,
cr Ph w
Ni(dppe)Cl, °

o-tol Ni(dppe)ClI

Ph

vﬁ*%y&x&~?~%ﬁzﬁ Fe=>rn77Zx= (200mL) |Z Ni(dppe)Cl, (4.0mmol) % F&
W72, ZZITTHF (150mL) MR 72, iK% 0°C £ THHAI L TH 5 o-tolylmagnesium chloride
(4.0 mmol, MMHEQ&)%ﬁTLtO::T@&@éﬂ%ﬁ@:%kbt_k%%mbto

RS . RBUGD Ni(dppe)Cl ZEi L ChrEL7-, T L CEKREZ = /\KR L — % —TARE S
72 BWIEIAZ 7 —L (20 mL, —20°C) HCHFESE L TERLE, GERzmOT-BaomE
17%)

232 ¥ TNA T 2—H%—(S)-BN, (R)-BN DEK

OO 1,3,-dibromopropane OO
OH KeCOs _ o:>
oot Oy

(S) or (R)-BINOL (S) or (R)-BN

VT ATF v I AE =T —EfEZ2 =Y 07T A3 (200mL) 1Z(S)-BINOL (15 mmol) , K,COs
(33 mmol) ZFH L7=, Z ZIZ DMF (70 mL) #MNx 7z, &K A 80°C E THIELL THhH 1,3-
dibromopropane (16.5mmol . DMF50 mL (Z¥af#) % 2 IRefiliiii N L7, i M2, 80°C TX 5T 19 ¥
A Lo, WICEERE =T /L CHiltH LK S 3K THeid L7o, AHEIE NaSOs 22 THIK L., I
M T L~ NIT57 4—T (NFH/Przam A2y =73 (vv) FBERLEGS)-BN 28R L
72 [AIERIZ(R)-BINOL % VN T(R)-BN %Ak L 7=,

233 E#ETNFINFLEARLL VT = RE < —HiMED AR
ARETITMBUCESHT VXA E LTT UNAEEZEA LA YU T = RE /) ~—%2 A LT, 1X
COIZHIRDOT 2 VRN LA VT = RE /) v —RIBMER L 257 2 AMbEWE AR LT, 2 LA
TV BB TOTFTNRE ) v —DEFIZBWT, H. Goto HITA/N MIZT YV — VKA A
TOHRV T 2= A VT = REG L, AV ML TONAREER T F O AEE LRI 2 HE
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BRERTHDLZLEBE LD, hEERL LTAETIHEHT VX VAL ASHIEA LT =
=AY YT = ROA MIIZAF VI ENT 5 2 & THOEABRIEICE T SREEZITo 72,

2331 /) 7= A VT T = RE v —RIBMED AR

NH, NH; 1a: X =H
X CyoHotOH X 1b: X = Me
DIAD, PPh3
THF
O~ "OH O~ "OCyoH24

1
VIR T I AL — T — & 2T T .17 F A 2T 4-aminobenzoic acid (10 mmol, la) .

triphenylphosphine (11 mmol) . decanol (11 mmol) ZF# L7z, Z ZIZ THF 20mL) #Nx7-, &
% 0°C ETHH L T2 5 DIAD (11 mmol, 40% bV U ¥KR) AW F L7z, W FH%S HIZ 1547
PR, |IRC &I L, B2 %, ~F T LR TF LV ORAEEEZMZ N 7 ==
IWIRAT 4 o AF Y RS, %k, MIRGWE 1767 a~ NI 7 04— (~FH UIEE
R FL=4/1 (viv) ) BLOHEZEEZRETHE L, (LEW la 215872, [FEEIZ 4-amino-3-methylbenzoic
acid Z IV TLEW 1b 2B L7,

2332 BT x= )b A VT = RE ) ~v—HiBMEDOA AL

Br Br
DIAD, PPh3
THF
O OH O OC4gH>24
2

A —T Ut U7 107 7 A 22|Z 4-bromobenzoic acid (11 mmol) . triphenylphosphine (11 mmol) .
decanol (11 mmol) ZFeE L7-, Z ZIZ THF 20mL) Ml x 7=, &K% 0°C £ THEIL T2 5 DIAD
(11 mmol, 40% ~/L=ARK) 2 F L7, il P& S BI2 15 ofi#ek, =R T &AL, &
a7t ~F o LEHRT T A OREEH AN M) 7 2= VR AT ¢ AR FatBSH
7Z. Witk HIREMED T LIu< b T T 4 — (NF T VIR T V=91 (V) ) BXUH
eI TR (kB2 2B LTz,

NH; NH,
Bz-pinz . - -
b X ASOK Pd(dppfiCly T X 3a:X=Y=H
Dioxane B 3b: X=Me,Y=H
Br B 3c: X=Y =Me
O/ \O
3



F—T LT =250 7 7 A 2T, 4-bromoaniline (20mmol) . bis(pinacolato)diboron (24mmol) .

Hefg 7 Y 7 & (AcOK, 40mmol) . Pd(dppf)Cl.CH:Cl, (5mol%) ¥ kO FEFEP A F T 1,4-dioxane

(50mL) ZWIN L7z, REHE % 85°C ITHNEVL . —MRIEW S 70, RISk, I L T TAI S
Wi, B ZIE U, I8k 2 FFlk— /L CThlitt L, NaHCOsaq, /K. 36 K UMK THef L7z, &
\ZEREFHZ Na SO, TRt S W7=, AR E T L7 a~ N7 T 7 04— (X HBilg=T L
=12 (viv) ) | ~F VU TOHMBBLOEDHRDOEZEGERIC L > TR L, (ke 3ax Akl
7o [FERIZ 4-bromo-2-methylaniline Z v\ CT{b&4 3b %, 4-bromo-2,6-dimethylaniline % v CT{t&
W 3c AR LT,

B NH, NH, R=!—O/\/\/\/\/\
Pd(PPhj3),
K,CO4 ‘
+ — .
Dioxane/H,0O
B
0 >R o o O
2 ; é
3a
(@) R
4
Br NH, NH, R=f—o/\/\/\/\/\
Me Pd(PPhz), Me
K,CO4 ‘
+ — .
Dioxane/H,0
B
0” >R 0" o ‘
2 ; é
3b
(@) R
5
Br NH, NH, R_E_o/\/\/\/\/\
Me Me Pd(PPhj), Me Me
K,COs O
+ — .
Dioxane/H,O
B
07 >R 0" o O
2 ; é
3c
O R
6

F—=T R L 2Ly T T AT BERFEK T TEw3a (456 mmol) | fLEWm2 (3.
80mmol) . K,COs (7.61mmol) . Pd(PPhs)s (5mol%) ¥ & O 1,4-dioxane/H,O0 (9mL/ImL) ZEE
L7c, ZOWHRAE 85°C ITMEA L, —BuZii S 7, RKIb#E., BT F O 2 &8 872, MRS
W% g L, 8K & e = L Chit L. NaHCOsaq, 7K, B8 X OMEAK T L7-, £ L CHIEEZ
Na;SO, Tl S ETo, MAERME T L7 a~ 7T 7 4 — (~FH UIFBR=F /)L =1/1(vIV))
BLOEORDOELEFGRIZ L > THE L, (k& 4 26K LT-, RIS 30 2 W TREY
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5%, {b&¥ 3c Z W TIREM 6 215372,

2333 X —T 2= A VT T = RE v —RIBMED AR

N o I

Br | O\B/O I—Q—Br Br HZN_Q_B‘O:)i O
s ) R

Dioxane Dioxane/H,0O Dioxane/H,0 O

0™ "OCygH>4
2 07 N0C oHa:
’ )

0™ "OCqoH24
9

& 3 LG 46 OGN TIEE FEEIZ, (LA 91X 1 DDA v VR AT WALKISE 250D
BAREHD TV T ERTAEKR SN, (LEW 7T oibEW 8 AT 57-DIT 1-bromo-4-
iodobenzene % AV 7~

234 T x= A VT = RE ) ~v—DHERK
W LT 7 == A Vv T = KB~ —3RN I AL B ORI K » TER S vz,

O _
NH, |||+
HCOOH PPh |
¥ o X (CH3CO),0 N
e
EtOAc
O R
ﬁ:|+ |||+ |||+ ||+ |||Jr
Me Me Me
OC10H21 OC10H21
OC10H21 OC10H21 OC10H21
O™ "OCqoHa4
15

2O0 77 A2Z¥fE (0.95mL., 25 mmol) 3 KXOMEKEREE (1.18 mL. 125 mmol) % A
., TOREWET VI FEBEKAT, it T1RMER L, TOREWIC, Biig—=F /v (25 mL)
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FOET I AbAEY (la, 1b, 4. 5, 6, 9) (5.0mmol) % 0°C T15 3/ Cii F L7, Kinz
PrE Lctk, |RICBW T 72, ROSOETIZEE /e~ 77— (TLC) T
FT=H— L, b#., RIGEREZEZE T CAB S, ZOEBMIET I VR A L I LS
NiZbOTELITHERT D2 L7, RO Lz,

KB, BEINTWDFIETIT 72, AA—7 Ve L7=7 7 2232, Ak LTERIIK
ISDERM, 7% (1) (1.90g. 75mmol) , BLOYZ7mrAXy (15mL) ZHALL, &
it N 7 o= 747 ¢ (1979, 7.5mmol) ZRML7z, WIZ KV =F L7 I (209mL,
15mmol) ZSEAMICEE TR TR L., 2 BREIGZHT -, Stk, Wiz Y 70 A4
VAR L, NagS;03aq THEH L. NaSOs LT X7, WHAEBME I 7 L0~ N7 57 41—
(T VR T =411 (vv) ) BLORZEGZRIILVERL T, AROT ) =LA VT =
NE /) ~—%1572 %, 5 LT bE% % ©“Monou (10), “"°Monome(11), “°BPhy(12), '*BPhme(13).
ClOBPhyeme(14). €1°TPhy (15) & 3658 L 7=,

235 AL AT Y v JIREIZEIT DEE T AT LD

IZUDICa L AT Y v 7R EAR 2 RS 5 72 912(S)-BN £721%(R)-BN % 1 mL @ 5CB HiC
IWt%lZ72 % X D IR S Hiz, ZNEN0 HIRATREEE(S)-CLC F721L(R)-CLC % 157=, #E T
T2 A VYT =RE/~— (0.lmmol) . 2L AT U v 7R (09 mL) 28T 17T
JVIAB—=F—F 7L L IZINZ, IBEWEEFERBINALTE /) ~v—Z22a b A7V v 7K
B VIR R S 72, L (o-tol(dppe)NiCl) & —EDHIAG T L AT U » ZRBBARD AN T=HD A
74 (0.1mL) Iz, IREVEFRRCITIEA LT, AR EZERE CHHAITLIE, aL X7V
Y SRR BN, 2 VAT Uy IR ORI TH D B TORREUT & AR F B8l
BTOEBDOT 7 AF v —IC LV, 2V ATV v 7 REMEZHER L7Z (Figurel), EAZHIAT 5
720lc, aL AT U v 7k OMEYSEE 2 L AT U v 2R OF )~ — WIS U 7-, 18
FRIZ X 28 VWG Tk U CROSEAR DR b FRT 2 MEFF 9~ 2 72 012, 1R EE1T 72+ 1rpm T—EIZ
oz AT =% FnWc, EAIEEIRT 1 RMIT- 70, BOGKE T#, NaBHy 22 CRIGE 7 =
F LT AR Z A Z ) — /L CHILBSE, 7 b o TUdd Lm0t & s Ic L v R L7,

B Cst
| —,0'9 mL Noc oHa1
* 72+ 1 rpm o /(R)-CLC 1wt%
Ph\P!:)h Cl

Figure 1. 2 VA7 U v VG Z L L LIZBHE T AT A

2.3.6 BRI S A7 A (VLMC 1£)
BHRORY) 7 2= A VT = RIZTXRTEIERRECE FOMEEZET 25603 H 5, Laid
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WECITABRER CAR LIS T VRY 7 2= A Vo7 = Rioxt LSRR A &2 A T, BER
[0 24T 9 72D DFEL DRI S TS DWW TR PR R 2 Rl EHI IR R T2 2 & Tl b 22 L

(vapor treatment 35 JX TF liquid crystal formation) . 435 OEIINZ & o THEE IZEREE L 726 kR & %
554172 (magnetic orientation 33 X U8 crystallization) & HEJHI S 4v, —HE O Tk % 45 B O FA LT
5 VLMC £ & LTl L7z (Figure 2) 3%, (XU DICHEIBEDO RS 18R E T 7 AR IR T L
oo WD BETH D B CTHEICHARAR T H7120, W 2@ 3 EEZ KT % (Figure 2A),
PRI Z TR L 7o, BB T 2m< K 9IehH 7 AR THEL Lz (Figure 2B), FRIELT-
W T BRI L o TH T ZA B EOREHIARRLNNTRE SN D, BGOINTEK 12 7 X5
F CHIHTRE 2 I E S~ 7k v FZ HWo (Figure 2C), B A [EE L7 IE@BEIMEOR OR
MERITTTAF v IR EREHZOH D F 70 b 0) ZMEROZEMICHEA LEET 5, A&
W DIF AT —B L T A 720, FERIEOREHIIE B ALK R S b & & bICHG AR S v
Do UTTIToT2EEBRTIT THF 23 e LTEIRL, 10 7 A TR SBGHUNZ 1 BFHEITT - 72
b O &b Lo Lz,

(A) Room temperature drying of high-concentrated solutions

- Remove solvent

(B) Vapor treatment (C) Magnetic orientation

Cover glass

|11

Solvent

Figure 2. W3R0m > A7 A

2.3.7. BUE X # & - R

T AR EO @ISR LT X AR L, [ 5 b MG OB IRIEZ
AT, X RO BSHI IR ) LSBT M2 B T o7, LI - T, 15505 BRI 58 i
FHID &H AMEEOEEEIRRE & HEE 7z (Figure 3),
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Figure 3. S X A4 7o X AR EIHTIE

24 MR LELR
2.4.1 RN A2 S v

T2 A VT = RE) v — L BEREORY) 7 2=)b A V2T = ROFRMRBILA LT kL
% Figure 4 |37, WEHRIVRY 7= A VT = ROWES 7 7 61T ) ~—HEkD
C=N fEiRE) (2100cm™) NHKL L2 Z LR INT, ThRbbET7 =AY U7 = ROBEAIC
Lo THONTERY 722 VT = R AZ ) —/VHICibERS T ORI, €/ ~—13F->
TWRWZ ERGhote, TNOLDOFRERIZE ) 7=2=1 A4 YT =F (Figured4A), 7 = =)L A
V7 =R (FiguredB), ¥—7 =)L A4 V7 =K (Figure4C) TREETHV, alL ATV v7J
W DX T VT 4= KRBT N EEZBND,

......... BARARARAR AR AR AR S RARE
(A) _ _
SNt Cant
OC4oH OC4oH
cmM \©\n/ 107721 Me:@\H/ 107721
onoy o o
L f i €10Monoy C10Monopye
S ""Monoy-(R}CLC
s waWANV }mﬂNVMf
o c10 N N
g —  "Mono,-(S)-CLC
® OCoH21 M OC1oH21
= c10 ©
e Monoy, 0 o)
2
E —— “1%0n0y-(R)-CLC €10Monoy-(R)-CLC C"0Monopye-(R)-CLC
10
| et e W W
%W N N
OCoH OCoH
\[i:LT( 10H21 Me:[::lwr 10H21
||||||||| Il o0 0000000 0do oo aoealoesasy O O

4000 3000 2000 1000
Wavenumber (cm ) C19Monop-(S)-CLC C10Monoye-(S)-CLC
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(B) Cs Caype

be
CmBPhH O Me ‘
OC1qH24 OC1oH21
(0]

—— “1°BPh,-(R)-CLC

—~—— v ¢%BPhy C10BPhy,

o ThwE)cie VW MWW
B s anY, "as ot BN 18 [
c10 N N
S e C §
Me
—— ®1%BPhy,.-(R)-CLC OC1gHa4 OC1oHax
(e}

o T Y T e
— “"°BPhy~(S)-CLC ¢1%BPhy~(R)-CLC ©1%BPhye~(R)-CLC

oy W WY

Transmittance (a.u.)

4000 3000 2000 1000

Wavenumber (cm ') C108ph, (S)-CLC C108Phye-(S)-CLC

(c) %

\N+

—“1TPhy
C10TPhy, o
S W

Transmittance (a.u.)

—1%TPh,-(S)-CLC O 0C.ghy:

C10TPh,-(R)-CLC 0

=z

4000 3000 2000 1000 O .
Wavenumber (cm ) 1ori

C10TPhy-(S)-CLC o

Figured. 7 == A VT = RERY T 2=/ VT = FORMRRIL AL v

CZTHWE 7 2= A Y7 = ROT Y —UiEE L R IEOEEZ IS T 572912,
C1%Monoy % (R)-CLC ' CEA LR Y 7 ==/LbA V7 = K% “"®Monon-(R)-CLC & ZFt L7-, [Akk
12 C19Monon=(S)-CLC. “®Monoe-(R)-CLC. “'®Monosie-(S)-CLC. “°BPhy(R)-CLC. “°BPhy~(S)-CLC.
ClOBPhye-(R)-CLC. BPhyte-(S)-CLC. CTPhy-(R)-CLC. S'TPhy~(S)-CLC & 3 L7-,
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242 A VATV w7 EEIIBITH Y BT EA

—HORY 7= YT = ROELSFER%E Table 1 (2”7, /0 F®&ITHED O THF k%
GPC THIE L., &RV AF L A=A TR L 7=,

IZLDIZ, AT VR T X TINRAYT v 7RBERZHANTC 7 2= A YT =K
(“Monome) ZHA LTz, B REZ LI, HBONTERY 7 == A VU7 = RIZEE IRV
Pea R L, GPC 71 7 7 A L TIdsy FEA LHRAYHIE S 41 Tu/z (Table 1, entry 2), £ Z T, K
B COY B TEEORREMEEZRT L, &b LR E2HWT, 227 U v 7 RETFICBT
5BV TEADE )~ —f#HZR LT,

Table 1. G T CHAL-HRY 72 =14 V7 = KD GPC | EEE

K "
Y X i) o-tol(dppe)NiCl Me N| n
° in CLC media Xand Y =H or Me
_—
ii) NaBH, R
Y
O R (6]
c 3 c c 3 c
I'!ll.,. |||+ |||+ |||+ Il Ir!lh
9/ Me Me Me l
07 "0CgH21 0™ "OC4oH2 O
OCygH21 O™ "OC4oH2; OC+oH24 O

0™ "OCqoH21

Entry = Monomer Solvent Host LC Dopant® Temp.  Time M/ \Y% e Mw/Mn®  Yield!  e365°

(kDa) (%)
1 C19Monon NLC 5CB — rt lh  Ni 100 19.6 1.78 73 0
2 “%Monome  NLC 5CB — rt lh  Ni 100 13.8 1.64 80 0
3 ClOBPhy NLC 5CB — rt lh  Ni 100 229 1.21 81 0
4 CIOBPhye NLC 5CB — rt lh  Ni 100 234 1.20 77 0
5 C%Monon  (R)-CLC  5CB  (R)-BN rt lh  Ni 100 226 1.80 70 +
6 C%Monon  (S)-CLC  5CB  (S)-BN rt lh  Ni 100 29.9 1.71 74 -
7 ©Monowe (R)-CLC  5CB  (R)-BN rt lh  Ni 100 29.5 1.21 74 +
8  “Monome (S)-CLC  5CB  (S)-BN rt 1h Ni 100 31.8 1.30 71 -
9 COBPhy  (R)-CLC  5CB  (R)-BN 1t 1h Ni 100 38.9 1.13 76 +
10 CBPhy  (§)-CLC ~ 5CB  (S)-BN it 1h Ni 100 31.0 1.16 80 -
11 ClOBPhy THF — - t  10min Ni 100 202 1.06 76 0
12 ©9BPhye (R-CLC  5CB  (R)-BN 1t lh Ni 100 32.9 1.08 83 +
13 COBPhye  (S)-CLC  5CB (S)-BN rt lh Ni 100 23.8 1.07 58 -
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14 C1BPhmeme NLC 5CB — rt lh Ni 100 —f —f —f —f

15 C“BPhueme THF — — It 10 min  Ni 100 —f —f —f —f
16  ©°BPhmeme  Toluene — — 90°C  10min Ni 100 3.9 1.07 20 0
17 Cl0TPhy (R)-CLC 5CB (R)-BN It 1h Ni 100 28.7 1.56 61 +
18 ClOTPhy  (S)-CLC 5CB (S)-BN It lh  Ni 100 27.6 1.48 66 -

“Dopant concentration is 1.0 wt% in the host LCs. °Initiators, Ni: o-tol(dppe)NiCl. “Molecular weight and
molecular distribution were estimated by GPC analysis calibrated by PS standard (eluent: THF, rt.). 9Isolated

yield. ®Molar circular dichroism at 300 nm wavelength. No polymerization occurred.

F~F v 7R EEEEL L, il 2 L C o-tol(dppe)NiCl Z 7= U B2 JEHADFER % entryl—4
WRT FRZ, E7 2= A VT = RE v —d, A TH D 5CB EMEENMU TN D720, Hif
P EREIFE STz, 2D, BT 2= A VT = RE /) ~v— (entry3—4) OEAIL, £/ 7
=AY TT = RE v — (entryl-2) OEGHRL Y NFESMPELS RO R H T, K
2, 7= VIR ATF VA E A LS (entry 2, entry4) 1%, A F/VEEREADHEE (entry 1,
entry 3) ([ ZHARTHFESMPKL 2D EEGHRR LM NH o7z, A TFNVEONEKBEFICL DX~
F v 7 RETP TCOEAHEFIIVRNVWEEZ BNLD,

IVAT U v ZREETOY B T EAEEROFER%E entry5-10, entry 12-13, entry 17-18 [Z/R T,
AL ATV v 7 ERCTEERTYH, 2~ F v 7RG OER & REICES S EIT Lz, BRI
T, B 7 2= YT = RE ) v —IC L D8RO L& ATFAEER T z=1 AV T=F
F ) I KD B KT TORBREGHKREZ 726 Lz (entry5-10, 12-13),
THF F#CHOE/) T =2=A YT = FOEGIX, VU TEHEGORMEZ IEMICKBL TV
(entryll), LU, #WihZELEE L7c8d OB EITAIEE 2 W 256 L0 IRWFEETSH
oz, ZHUE, KEOKMEIZ LY, a VATV v VAN T Do OICRREAGIET 5L, U
B TEADOEITHNYIT 5N D 2 & ERE LTV S (entry9-10), EAKRAIIZIE, entryl2-13 DX H I
BOMERS VB THEMTZADMAEDE LS LD, T/ ~— OBENEAERICHE EES
HZENOMND, 2ODAFNLEEEA LT 2o VT = RE ) —DX~F v 7 KT
X° THF F COEAIT, BRTIHER & o7 (entry 14-15), —J5 T b= ZHW T INEGEH: T
THATT D Z ERH L& o F8HMBE Nz < v (entryl6), X —7 == A VT =RKE/~
—I BT 2= A VT = NE v BFESMPIAL e olo, AV T UELOME D
BFEZ W\ ESELBANRH D Z &by oT- (entry 17-18),

2.4.3 EEATE O BEEEORF

BHTOWRBEEEDO 2 VAT U v 7RG EZ MR T 2720, WO FHMEBE LT 2
(Figure 5), (S)-BN £721X(R)-BN X T /LA 7 2 —H—& L THE L 72(S)-CLC I L OY(R)-CLC
IEERIRTa VATV v 7 A L7 (Figure5A, B), BT/ EECUREREZ RT, 2L AT
U 7 WA Bk T 2 SRR I TR ORI bR ST 2 e b, a L AT U vy
e E NN TV N2 3oy~ 7- (Figure 5C, D),
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(D) Ni cat. / (S)-CLC

(C) Nicat/ (R)-CLC

10 pm 10 pm

Figure 5. BEATALE & AIBEARINTE O WR SR E

[FRRICE /v —DRINCE > TH a VAT U v 7 REEFITE S v 2 & ZfEd D 7- (Figure
6-8), F7o, FIRICBWTHPIEEAGIR LI-EEE 1 K To72d &, NaBHs CRISZ 7 =T
T HRIDIR R IE A RO MM CTHET 5 L a L AT ) v ZiREHBMBE SN, 2D Z Lh
O, KGHORERICE 22 VAT Y v 7 BOWEITRWE O L E 2 Hiv, s & KOG E N E
AEEL TRV &SRS 72,

)T 2o VT = ReEiea b AT Uy 7 RSB EESC ) 2 2R LT, BIEHRE X
Va7 Uy 7RI HRT DFRBCIREER 23 BlAL 72 (Figure6A, C, E. G), EGHZOBIETYH
[FER DFRFCIREE N B SN2 2 E X EER N 500> 7= (Figure 6B, D, F, H), F£7-(5)-CLC, (R)-
CLC DIFEWMT X D BIESRE RICHIfE BN TRV EEZ 2 b D,
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.

10 um

c10Monoy, / (R)-CLC

o

Polymerization

10 um

10 pm

& o
Figure 6. &/ 7 = =)L A Y 27 = RO EAL R O H AR E

BT 2= YT = ReEGHa b AT Y v 7RISR e 2 Uiz, BIERR LY
VATV v 7RIS H RS DRI Bl (Figure 7A, C, E, G), HEAEBROEBTH A
BROFEBCRAEE N BIR SN2 2 E g5y~ 7= (Figure 7B, D, F, H), F72(5)-CLC, (R)-
CLC DIFEWMC X 2 BIESRE RICHIE BN T2V EZ 2 bl s,
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(A) C10BPhy, / (R)-CLC (B)

Polymerization

W
10 um

(C) C10BPh,, / (S)-CLC (D)

Polymerization

10 um 10 um

t’ ” ” "v. n‘_'
f “ .
M 0.7, ; o
oy, ~
S 10 um

10 pm

C10 ()
— BPhye-(S)-CLC

Figure 7. £ 7 = =/)LA V7 = RO EAHIE DR SHIEERE

H—T 2o VT = Regiea b AT U v 7RI el 2 s Lz, BIERER &
D a L X7 Uy 7RIS HRT DIRECIREE 2 Bl 7. (Figure 8A, C), AR THFERD
FRRCIRREE N BIER S - 2 E S i B4y 0>~ 7= (Figure 8B, D), F72(S)-CLC, (R)-CLC D&\
IZ R DBIERERICHERBEWNT R NWEEZ BD,
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(A) BT SET ®)

Polymerization

-

N pm 10 um C10TPh,-(R)-CLC (0]

©) S1TPh,, / (S)-CLC v D)
Polymerization

e Cl07pp,-(S)-CLC o

10 uym

Figure 8. ¥ — 7 = =)L A Y 7 = ROEA R OIRSEIRBIRRE

2.4.4 SEANATRIN A Y bV & RS EaEARRY hv

Figure9 /X, 2V ATV v 7 TOY BV JEHBICK VAR LIERY 7= YT =KD
THF SRR T DM EDFE R TH 5, 77 7 EHIIH A2~ s 2% L 0.2 mg/mL D%
WRaEHAWCHE L=, 77 7 FERIIAIN A7 V&3 L 0.02 mg/mL O Z WV CRIE L,
HEEMATIE, TRXTORY 7= VU7 = RIZHET HETH D 7 = = VIO WIS ELH
ST, Fio, A 2 HEO na BB OWIA VT IS 365 nm [ZHER 417z, ©Monoy Tld, 7 =
=NV 22N TH D 253 nm IS B — 7 ZFF O T 7 VBB S iu7z (Figure 9A) , ©'°Monowe
T, 7= VEORINN A TFNVIEIZ L > TEiSILTWDZd, BE—27R 258 m 2Ly Rv 7
I L7= (Figure 9B), €'BPhy. C©"BPhye Tld. B 7 ==/l =y MNHEDESHBHI SN D720
AFNVEOFEIZE D ST 285 nm ([ZEM X7z (Figure9C, D), Mt M (CD) A7 hu
IE8E% D Cotton WIRAZRL, AL AT U » 7D HEAMEEICHRT 2 F o AMED T
EEEAT 5 Z L 0VRENT-, Figure 9E (%, ©'°TPhy ClX 286 nm T 7 = = )L ELH SR DOWLI % fE7E
L7z, TXRTCORY 7 z=)bA VT = RIE(R)-CLC FDOAFKIZ LY IED Cotton ZhHEER L, (S)-
CLC FOERRIC LV AD Cotton FHF AR LTz, ZHHITEREM (350400 nm) TOWRILHIZE
55— Cotton ZHRAZOWTHA S, RO TIRIREA kNMm)T®%W%®WﬁHﬁTM
T DOHEDE T (Davydov splitting) . 55 0 Cotton ZhRDBHER STz, T DOFERDBH(R)-CLC 1T
HHINTZARY 7= VT = RiTABEE LEAMBENHE S, (5)-CLC P THflan-x
V7 2=l A VT = RIFERZE LEAMBENFEIN-Z ENRBENT,
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(A) 1107 (B) 11077
1‘L-—)J""I""I"""C'“')I""I""I"" 15J"" "I""I'(':1'n'l""l""l""
— = "Monoy-(R)-CLC ] —— ~_~Monoye-(R)-CLC ]
10 F —CmMono:—ES))-CLC E 10+ —cmMonoﬁ—(S)—CLC E
< = E =
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Figure9. 5k L72ARY 7 ==/ A V27 = ROKXRILA T kv
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2.4.5 HLEAIC XD EHMBEER
U vy sEAMEEE AV EHIEAEZ B E LT, “°BPhy (entry 19) & C'“BPhye (Entry 20)
XL U T EERAZ1T -7, Figure 10A (/R84 X 512, 1 FEEEIZ 50 Y BOE ) ~— %R
M7z, BAIOERTIEZ, Bk 1 KRB ICONEKR 2D &3 55 L. GPC Aol Lz,
LU, ONTICEE A L= SOSIE OFe B33+ umL 2 CTd - 7=, Figure 10B X Y | C1°BPhye D4y
TEOMNIEMRNTHY | Ve T EHWEINRE S Lz, C°BPhy T, 70 &3 EBR DI W
B2 Rt ENHRENT, ATFLVEEZEERNIETaALATY v 7RO S8 AERMENRTE< |
ERRAC R LW AT REME N PR & 72, Figure 10B, Table2 (2. #Efl7Z 0y BT L OV &
DA E R,
[f Ca&ETITo72 2 MHOFERTIE, £/ v—ifbR2HE L7z (Figure 10C) , Z DFEFRTIE,
50 HERAMA T NRR AL, EEEZRE L, DFE 0, 50 &, 100 &A, 150 &4, 200
BIR, 250 BEAROREEZ 4 ORWBICHETHDICMBEO R EE 2 TG E RFHCHED /-
(Figure 10D) 72721 50, 100, 150, 200, 250 OfHILE / ~—DHAABIIKIIET D,
A L7 Ni il K2 U B0 ZVEA AL TIEFITEHOHEE THEIT T 203, i EE+ T
DEA TITRESDORMEZ B E L CRISHM Z IR R SREL TWD, 207, E=2 U 7fH
Rz 1 KA & Lo, B ORERRE Tl o ic+ a2 B0 EEENLETH o720y, REBRTIX
HELHERT 7D 2B HDOEREIT- 7,
HEAME (entry 19, entry20) (Z2WT M _tE (CD) PEMKRIZZ VAT Y v Z7HREHD
SEAFENCHKTHIT—A A=V Dy bR %ER LT (Figurell),
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(A)

o-tol(dppe)NICI

i) 50 equiv. of M1 in CLC

i) 50 equiv. of M1 in CLC
in CLC - ‘
rt.
G OC;gH354
8]
. . 2 100 o
LT [} T T T
. . . ‘ J1.8 L . . . . + 499 S
L J16= i . . log &
™ 114% . 98 s
i 115 = - * Jo7 &
[ L] » . 4125 . =
100 P+ ; H 1 g 1% =
L ) 200 f 1 1 —— 95 —
80k - —_ .
. ‘] £160 | . |
™ 60 L . . | E .
%40 L . . L _§3120 = Jn -
=1 ’ | 5 80} v 1
20 —: - :’;:EBPHHH&R]-’CL‘: , % 40 F ] e “9gpy [(R)-CLE
N PR & * “BPh. ] (R)-CLC
50 100 150 200 250 1) T R R R
M/ 0 50 100 150 200
Monomer addition (mg)
2 T 7 I T T
Entry20
o :
1.5 F— cigBFHmeso 3
C‘”Em”mm :
C-,,:,BFHrkﬁn
10 MedDQ
—— “ "BPHponn

Intensity (mV)

o
4
e

10

8 9
Retention time (min)

Figure 10. '°BPhy & ©'°BPhye % V7= 385 5205k
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Table 2. 5 [ H £ T® GPC & HE F

Entry Monomer 1  Additional monomer [MI1]/[I] Mr* Mw/Mi¢  Total Yield?

(kDa) (%)

19 CIOBPhy - 50 24.5 1.42 -
ClOBPhy 50 47.4 1.88 -

ClOBPhy 50 52.1 1.89 -

ClOBPhy 50 52.7 1.89 -

ClOBPhy 50 64.2 1.94 80

20 COBPhye - 50 15.4 1.10 -
ClOBPhye 50 36.2 1.15 -

ClOBPhye 50 52.0 1.15 -

ClOBPhye 50 65.3 1.16 -

ClOBPhye 50 78.9 1.16 74

[1077] o
S — ;
~Clogpp, °:3°1§;th R}CLC ] O OC1oHa1

C18ph . -CBPhye-(R)- CLC

Left
=z
W,

=
[

B Right
2 3
} b=
O I

P ETETETEPE AP HIr I LI
o
]

OC1oH21
p-g
- &
1 ! OC1gH24
1na®
- 065 'D
1 [}
1 [1)]
104%
: 04 =X
1 [
40.2 E..

1 :0
250 300 350 400 450 500 550 600 i‘\.ﬁ‘/OCmHm

Wavelength (nm)
Figure 11. $HIEREBRCTHEK LAY 7= A VT = KO CD A7 L

24.6 71y 7 LEHE IR

Table 3 |X €'°BPhy & C'°BPhy # 270 5€ / ~—ET /L& L THW=7 v v 7 LEAEROF R %
AT, EORER, £ CBPh A HG L. IRICTHFEDMDIEF T @BPhye Z M2 TH o1&
AR L7= (entry21), C'BPhye DY BV 7R Y 72 =)b A V7 = RZFHE L, KIZ ©'°BPhy
EMZIZGE THRWY T EOMITHERF CE N2 LR ho 7 (entry22), wEMIZ, 2L AT
Uy Z7MEATIE, £/ ~—2ANEY B TEAORBRND, 7 r vy 7 HESKOS 185
A O E) 24848 U7=, Entryl9, 20 {25\ T CD HliEZ 320 L7~ (Figure 12),
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Table3. 7' o v 7 LEARE R

i) 50 equiv. of M1 in CLC

o-tol(dppe)NiCI  if) 50 equiv. of M2 in CLC Me LNJm
in CLC
: g
O OCoH24
(0]
Entry Monomer1 m [MI1)/[I] Mx® Mw/My®  Monomer2 n [M2]/1]  Mx® Mw/Mn®  Yield?
(kDa) (kDa) (%)
21 CIOBPhy 50 50 20.0 1.26 ClOBPhye 50 50 47.5 1.94 88
22 CIOBPhye 50 50 13.3 1.08 ClOBPhy 50 50 254 1.61 79
[10°]
15  C10npk Cl0no | oy ]
i BPhy-C°BPhy-(R)-CLC
10 — CmBPhMe-MEiBPhH-(R)-CLC-_
< 4%
= °F 113
S 0 :/ ] -—
0 F 1] =
< 0 11 =2
5 / 1y &2
0L ]
15 11
] >
- 10.88%
1 o
0ot
L 1063
1 o
1 (0]
] m
- ; 04 3
] c
= Jo2=
] o
| PP AN ETETT AVETITETS APETETATE BRI e SRS BT ST
250 300 350 400 450 500 550 600

Wavelength (nm)

Figure 12. $IERFERTARLIERY 7=/ A VT =KD CD A7 kL

247 A VATV v 7EEOLEAY v F

SURTY o ZHEHED HEAE Y T, KA bR~ Ty 2RI B % T A LT —

Y—OREIZEI>T, LLFD (1) NTHETLIENTE D,

2T, plEBEAE YT, clIFARNRYT v ZIEMHP O R—s30 MNRE, HTP (Helical twisting

Vp=HTP xc
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power) XX T NA VT a—H—IZRAEDOLEAFE I H S, 5CB 1235175 HTP fEI% Cano wedge
BAEEZAWZ, 0.1 wt% 3 L AT Uy 7RIS Ko THEE S v, £ DfEIZ(R)-BN T 2.95
pm', (S)-BN T 294 pm!' LHEES N, £, 2L AT Y v 7 iKEN—7 B FIX(R)-BN EA
AV AT U Z RGN 1.69 pm, (S)-BNE AL 27 U v 7 &N 1.70 pm & HEE Sz,

248 A VAT U w 7RIS T DI B I EAMNE

Figure 13 13, &/ < —3aMF U 7o il & | BEDNAAR U 7o iiidn O Sl COES 2 WO B
TR LR TH D, VT AEMR DMK 2 THALS &, O 5 3RICBE L., 2L X7
Uy ZREDIRINTRY 7 2 =AY o7 = RO BEAMENTEA L. B2 & DA AR
EEBITHEA TN Z DR STz,

C10BPhy, / (R)-CLC

Figure 13. H5 i OFE T

249 RV 7= A VT = RO LHEAGBIET]

ST EN R BHE S 2 COBPhwe B AR ENTZRY 72 =g VT = Rk, FFEOEAGE
SRR E S+ CTh D LHEE SNz, ASER)-BN R°(S)-BN 23H - T2k T LEAHKIE LT
BEEENT B SN TV D ATREMEN B o 72, & 2T, (R)-BN THRL L7 HIE MRy 1% 5CB 2R
L. W FHEMBECRIZI L= 2 A, (R)-BN [TERIEERE DT & L THERET 2 Z L MR S
72 SCBIZARY 7 2= A VU T = RERRT H1-012H 60 U HE L7 1.5 umol/mL DIRATE
WA —EEMEA L, FEHMHEER ST, £ LT ICER TRBHENSHERK S 7z, Figureld (X%
DB THD, R 7= A YT = RORIMCLY | IO LD RT 7 AF v —RnbT
HNTWb, 202 b, ATRRY 7= A YT = REboAROFEEIEZHL, x~F v
TR 5 2L Ta v AT U y JHICH R T oEELFE L TWD L Hlr L7z, Lo,
Canowedge B /WVEZHWTC, R 7=l VU T = ROXF T VEARE L TOLHAE y F %2
ETDHZEIIRETH ST,

R) 7 2= AT =2 ROLHFEAE Y FIL, VAT U v ZEMEERO EAE v F L0 BT
DTSN LI EBTOMERDH D, RERTHEOLNZI VAT Y v Z7RSMHEIEX, 7% 717
BB ab AT v VAP TEGINTHEONTLAELEADNFEINTZARY 72 =11
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VT = RICEsTHELNERERTHL, ZO—BOEDFIXFINA T a—Hh—L L TOMHE%
RIRY) 722 A VT = RRRINMENTZZ L TRYF v 7N a L AT v 7R ~D
FENEZ 72D EEZLND,

Figureld. SCB (ZN 2 7= FAEEE D FIC X DERIR VAT Y v 78 (A) 2Z2D0hT7—V T4
A— (B)

2.4.10 R 3R & AT

AR LT ERRIEORY 7 = =AY o7 = RIZK LESGBLR 21T > 7o R 2 LN ISR T, 130
DI ©Monoy-(R)-CLC % %4 KR & 4T - 7=,

WESGBL ) A BN ERANTAT O 72D OFE O TR EMRFT OFERIZHONTIR R D, ARk L 72 ERDR Y
T A YT = RITEEEE OIRAIRETY A hu By ZiREEERT, ZO7H, B E DR
AREEZBETHHINT, ImgmL O7 7k Ku7Z > (THF) WkEER L, Rl Tz
DIFRIIHPRIER TH O . R EZ B CE o Tz, Thud, B8 BICH T U728 H oW
DB TEHSONIEE LD ThoTz, L L, BARVBBRPNERY 7= YT = REeW
DTBEET D & WL O OFECEREIRIENBIE: Svie, — ISR Z & A 728 0 AP EH IR
M5 &PRLTWED, BEERPEONTERITITEESORER LR oTz, T BT O
T Z DT < IO EIBIE CIRMIRBICED Z L TR TEXEELR L, £2C, UL b
2y 7 REMEOBIE DT DI RIERR 2 ER L X TR % OB OBE bk 5 2 &
e L7,

PRI TR 2 B AR RE T THF ISR L2 b O 2 4HE L BE 2 &< LA Sl L7228,
WL S BRI O OREE CIRBENIBARE L CLE IR 2o T, & 2 TSN FICEE
DI & & EE L, THF Z30EHIH F L7 UE85 2 & ClAIRIE &2 (RE 6 FIamME: TR+ 5 =
LINTE T, R OYyE & Re0 | RIEEE) O S 1 2 50 O B IRBITIGR D% T
b o T2 T2 TR BRI BlIE S v,

RELOTRITIEZ T L2t 352 N L 72 ilmslet 2 il 2 = L 23R lcfE Lz, Ly
L. WIERRESNIEARY 7 2= A Vo7 = REECIRR A2 BI85 2 Ty, 22
C. Figurel5 O X 5 25 FEBREIT T, WO AN ST & AR E O BEARGURH: §E LA
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KNFENT 2 K O ITHEARZRO T T 24 RSB LT, BT THF & Lz, BTV < S8 L
e, BHABSMNICEm LD LEZXObND, BIEBRIVRAHIBEROEER AL X T, kE
Wb B TE R o7, IREEIRAZ R EIZHE T L TR CFEBREZITo 7208, IREERIRIEETH L
T2 SRR, BEEEIREE & R DOFE R TH D Z L BHEND BTz, 2N OGS ERI D SR
HEDMERFZ B L TAT O ME R B D LIl L7z,

Figurel5. 517278508 AT A

Figurel6 (3 L 0 HEICIABARKOBE 21T ) T OICHAN THREE TH D, & 2Tk, k%
THEIZTDHZ LT, BIRTHEE LEBEARDPRMICRY 7 == V7 = REBOIR IR
BARET D& 2T, 2 2 TIHEHOWKE D O3B E TOEREZ 3cm, 2ecm, 1em, 0.5c¢m, 0.25
cm CHEt L7z, e FBUED @SWEER DG O vz 013k m & FBHE O BEBEZ 0.5 cm IR E L7
LETholz, HEERIEND LEENRINTHD Z LN o, —HFTHEENITETLED
& B OEEMEDS B LD T2 O ROEFBIER COBRITE S 2N 2 Lo To, VLRV ik
%% 05em & L7z,

Cover glass :

Solvent

Figure 16. RV 7 = =)L A YV U7 = R~DOIABARROBRE

Figure 17 |31 EOWHAFEER T 572 ©®Monou-(R)-CLC D7 IAIRAE (Figure 17A) . JEEIR
HIRAE (Figure 17B) OO NTZRY 72 =LA V7 = ROESFEL . VLMC JEICHEW
RLAEBBELRNDS 17 AT Ol % 1 REBHEVINL72IREE (Figure 17C) O EFBAIS GBI 534
BL  XBEFETH D, WEIRIEICBIT DR 72 =LA Vo7 = FOESEREBIZ MmN T v &
LTHY, BEOGLEE NG ST (Figure17B, C), BT O EFHMAICHM SN,
IR ZHIINT 5 2 & T, RY 7 2= V7 = NOBRIAEEICH ST 2 5 OB SIS E M
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T A IFF L2, 1 7 A7 CIEEMZFEENTERO Do 7o, L LIRS PRI LS O
EOIZHRT 2 0F OB e BIEZ R D G DN DI 510, R- B EomsaFERE
DIERPBEIGEINC & > THNT=Z ER3 00 o To, XBREIPT R HI133E LT 7 2 I B k5
71— RRBREGR NG 6N, FOMOIEKRE &0 EEETHOERRO > 7 V280 L7

(Figure 17B, C), ZA1UIRY 7 ==/l A V7= RO LA EHOEEREBIZHKT S0 L H#E
WU 7o, EEOREEE» 5 LD EHEMAE (Figure 17B) LV %M%ﬁﬁ?’(‘@@%ﬁw (Figure
17C) DIF O NEIRS 7 F L O¥ENKRE L L0 iﬁfﬁé%ﬁif“%é & BEAT T,

(A) (6) BN e e (C) [N v,

Figure 17. fiElaIR £ 121 TRIEIRR e SE 7o m o T E | BOIGEREE F CAR Z kI IREE L
Tem@ oy FREDEEERRE Dy (EIT RO PGB 2w G T X Mg 2 7R59)

BEGEIMIARY 7 = = A YV 7 = ROEEIZA R D 5 LW U, S E TH im0 R &
SEFRRDTOIZ VLMC 1EIZ LD 1 R OBSGEUINSER Z R K 12 7 A7 £ THEITLTZ, FEBRiZ
C1%Monou-(R)-CLC ZH\T1T>7-, Figure 18 |LRIEEFIEMEEB LM G 2~ L, BIGIX T~ TH
BOTESTENZEIIN Uiz, a2 AT 2R 7 2= A Vo7 = RO L4 A FEEITREEIIN T H)

WXt Lo mPE DB ZTER L TV D Z 3 gmoiz, BBTelad 7 A T &2 BT =8 23 i
WTE, FRZ 10 7T AT UL LS 2 NS % & | U ekt ik & bl 58 EOBEAIERIE]
BT T, 12 7 AT O5EEZ FIINT 5 LA & O@mFRFL A RIR S L D IR FE 2 8182 LT,
L7223 > TLARNZHA L7z VLMC JEIZH-D % | Figure 19 @ X 5 72 Ba85FUINT (2% L HB B 5 712
DEATEHNEEREZIEART D EfiamlitiT7o, TOEERRBIIFRY 7o=1 14 V7 = FOEKH
FAFHOERIC Lo TR ESNIZAYT v 7RO LS BRFEZHT 5 & PRI, S DICEK
AL LTe BB ARIZ A A 7 F o 7R EAFR D K 5 7o S D HBR B 1 & 2 TE R L TN 2 RTRE M 23
» D,
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4 Tesla : = Wt s e S 6 Tesla

JFIENZ B

Magnetic
Orientation

% /Trriatment : g: — w W

® Liquid Crystal Crystallization
vapor Formation

Vapor

Polymer film

Figure 19. THINAHKRY 7 = =)L A V7 = RO L AFEHOEERRE
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I OFEFUZ L D “"®Monou-(R)-CLC D EESEIRIE 2 ML YL FBMEE CBIEE T 5 & bk 2 2l g 315
o WTN S REBELENC L D BFHRRY 7= A VT = FORBETH D = LWy hoT-
(Figure 20), AEBLOBIRT, WEEOWMEOEVNZ L DRY 7 == A Y ¥ T = ROBLHOREEIC
B 5 & PRLED, EEITES FIEOREICE b INTELEL L &0 FIEOEMEOBFMEDIF S
BT A EEL LT, T 7bbRGE M ORE LIS 0 MEEIC LV BB IZRES ., BEDR
BT L DR LRIV TR O R 72 ENEETH 5,

Toluene

Figure 20. J&IEDE T X 5 ©'®Monon-(R)-CLC DEL [ EDHE 1

Bl L7z —HEORY 7z =/1A V7 = K, “Monou-(R)-CLC . “**Monoy-(S)-CLC, “'°Monome-(R)-
CLC, ©"Monone-(S)-CLC, ©BPhy-(R)-CLC, C'°BPhu-(S)-CLC, €'°BPhye-(R)-CLC, C'“BPhy~(S)-CLC
DRSS BEL OFE R % Figure 21, 22 (R T, BT THE ZHWT 10 7 A T OS2 1
REEIIN U7z, 5 3K o B T A MICEIN S vz, WO EBRIZE W THRGER L& 01
ERGONIZ &b, E#EHT AR AVELMBEITEAN LR 7= =LA V27 = FOWGEZF]
A LT-REBRIMMN A2 TH 5 Z & & x LT, $FIC Figure 21A, B, C, D 5 X 0" Figure 22A. B, C.
D@Mﬁ%®¥@i?A¥%@?VﬁAﬁﬁ$’E%Lkﬁ%ﬁf%ék%iéhé — 5 TR
% OEHRIIBEGHIIN G NI 2 TR OB Z B L TH L QW e, ZRDIERY 7z =g Vv
7= ROEHFHEIHFIET D 7 = = VIROBRI SIS S ;) L HEE L, £ ORI E)L—
W%&ﬁ%%@;o&ﬁ@i%kbf@i T AT HIEMND, fERE LTHHABDES I L
T T ANCEEE T 5 E Rt 72, RO BTl b T BOSBESEEIINIT 8T, 247D S8 A
OERAFNAEE T2, F/ ~ @m0 1 OMEIEIC L 2 728 O ZBLE M TIFER O H LR,
@@é%ﬁﬁﬂ@@@ﬁ%ﬁﬂ@@éﬁamm%#étw\%M%KE&%Exkﬁﬂ&kf&w
THRE LTI 620, £z, BEBROBRIEICOWTHIRBEETH -TRrnZ & & HEDE
HBIPNBRILDZ D, ERITLICESFE—DOEBREZHED Z ITREETH D LHETE D,
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10 Tesla
e 1h
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Table 4. Jilht e X ARBIFTIC & 2 FEHHR O FEEE O HE T
Polymer d(A)

¢1Monow-(R)-CLC 21.9
€1°Monown-(S)-CLC 21.8
¢Monowme-(R)-CLC  21.9
CMonowme-(S)-CLC  21.7

ClOBPh,-(R)-CLC  22.4

¢1%BPhu-(S)-CLC 23.0 d

Cl0BPhye-(R)-CLC ~ 22.2 o 6

CL0BPhye-(S)-CLC 224 AAM
2.5 fiEm

AREE T, o-tol(dppe)NiCl % VU B o it L L TRV, |IETa L ATV v 7 iEEAEZ v
R T 2= A VT2 ROHFLOWATY BV EATIEEZE R L, 2V ATV v Z7{EEO ) E
YIMEZ, GPCIZRBIT DR 72 =)L A V7 = RO ST 18 & NSt ollE, B
FOEHMEFERE 7o vy 7 HEBAERICL VRSN, 2 VAT Y v 7RI E T B
EAIL, BERY) B 7R E AT 2 o-tol(dppe)NiCl U B 7, 2L A7 U v 7 i Sk
DVEIER % o3 IR T 5 7o O OEREME LC SUGEEAR, BRfkA 2 MEdh & oA MED & < HAR
FECHIDBEDN R O 2 WEEH T VX VG ANOBIRT V— A YT = FE /) ~v—%FH LT
FHisHT-, AVAT Y v ZHEEEERT TORY 7 2= VT = FOFFELRARMICIE, #
KT V=AYV T = RE ) —DOBENRMETHY | TAXT NERENT Y —Af VT =K
F I3 A MEEEAR & OMREMEICENL D,

WM mIIES T ARV EEZEA L RY 7= VT = RIZEITH AL E RS T-,
FIUIRY 7 2= A VT = RO LEAFEHOBEN R EATHZ L2 R L, IRetEE R
THRIR BB A mE ) T OMES TR b DRGSR Bl - 2658 2+ 5 = L B30I CEIES N, B
X BREPTORER DD B A EHEIERHCEY T 2MBRTRY 72 =1 A VT = RO L AT
DR R UAFIET H Z EDRB I NI,
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2.6 LA OFHM

(I
0

(R)-BN: white powder (2.68 g, 55%). 'H NMR (400 MHz, CDCls, 5 from TMS): & 7.94 (d, 2H, J = 8.4 Hz),
7.87 (d, 2H, J = 8.4 Hz), 7.44 (d, 2H, J = 9.2 Hz), 7.37-7.33 (m, 2H), 7.26-7.21 (m, 4H), 4.41-4.28 (m, 4H),
1.97-1.92 (m, 2H). 3C NMR (100 MHz, CDCls, 8 from TMS): & 154.62, 133.41, 130.39, 129.58, 128.08,
126.30, 126.15, 124.21, 123.87, 119.18, 71.92, 30.68.

(I
0

(S)-BN: white powder (2.92 g, 60%). 'H NMR (400 MHz, CDCls, § from TMS): § 7.95 (d, 2H, J = 9.2 Hz),
7.88 (d, 2H, J = 8.0 Hz), 7.46 (d, 2H, J = 8.8 Hz), 7.38-7.34 (m, 2H), 7.27-7.21 (m, 4H), 4.42-4.30 (m, 4H),
1.98-1.93 (m, 2H). '*C NMR (100 MHz, CDCls, § from TMS): & 154.65, 133.42, 130.41, 129.61, 128.11,
126.33, 126.18, 124.23, 123.88, 119.21, 71.93, 30.66.

HoN
\©\'rOC1OH21

)

Decyl 4-aminobenzoate (1a); white solid (Yield: 92%). '"H NMR (400 MHz, CDCls, 8 from TMS): & 7.84 (d,
J=28.4 Hz, 2H), 6.63 (d, ] = 8.0 Hz, 2H), 4.24 (t, J = 7.0 Hz, 2H), 4.02 (br, 2H), 1.73 (m, 2H), 1.43-1.26 (m,
14H), 0.88 (t,J = 6.8 Hz, 3H). '*C NMR (100 MHz, CDCls, 8 from TMS): & 165.08, 150.62, 131.35, 130.82,
126.45, 65.83, 31.93, 29.56, 29.34, 29.30, 28.68, 26.04, 22.73, 14.16

HoN
OC,oH
MGD\'( 100121

)

Decyl 4-amino-3-methylbenzoate (1b); white solid (Yield: 96%). 'H NMR (400 MHz, CDCls, § from TMS):
0 7.75-7.72 (2H), 6.63 (d, 1H, J = 8.0 Hz), 4.25 (t, 2H, J = 6.8 Hz), 4.02 (broad, 2H), 2.17 (s, 3H), 1.73 (quint.,
2H, J = 7.2 Hz), 1.44-1.27 (m, 14H), 0.88 (t, 3H, J = 7.2 Hz). *C NMR (100 MHz, CDCls, & from TMS): §
166.95, 149.02, 132.12, 129.20, 120.93, 119.93, 113.58, 64.44, 31.84, 29.50,29.27, 28.78, 26.03, 22.63, 17.11,
14.07.
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Br
\©\'(OC1OH21

0]

Decyl 4-bromobenzoate (2); colorless liquid (Yield: 90%). "H NMR (400 MHz, CDCls, & from TMS): & 7.89
(dt, 2H, J = 6.8 Hz), 7.58 (dt, 2H, J = 10.2 Hz), 4.30 (t, 2H, J = 6.4 Hz), 1.76 (quint., 2H, J = 6.8 Hz), 1.46—
1.27 (m, 14H), 0.88 (t, 3H, J = 6.8 Hz). *C NMR (100 MHz, CDCls, § from TMS): & 165.91, 131.63, 131.05,
129.42, 127.85, 65.42, 31.89, 29.53, 29.30, 29.27, 28.68, 26.02, 22.68, 14.12

NH,

4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)aniline (3a); pale—yellow solid (Yield: 39%). '"H NMR (400
MHz, CDCl;, 6 from TMS): 6 7.62 (dt, 2H, J = 8.4 Hz), 6.66 (dt, 2H, J = 8.4 Hz), 3.82 (broad, 2H), 1.32 (s,
12H). 3C NMR (100 MHz, CDCls, § from TMS): & 149.25, 136.38, 114.05, 83.27, 24.86

NH,
Me

tad
4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-3-methylaniline (3b); off-white solid (Yield: 75%). '"H NMR
(400 MHz, CDCl3, 6 from TMS): 6 7.52 and 7.50 (2H), 6.66 (d, 1H, J = 8.0 Hz), 3.80 (broad, 2H), 2.16 (s,

3H), 1.32 (s, 12H). *C NMR (100 MHz, CDCls, 8 from TMS): § 147.56, 137.21, 134.10, 121.08, 113.96,
83.48, 83.23, 25.02, 24.83, 17.00

NH,
Me\?/Me
32

4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-3,5-dimethylaniline (3¢); pale—yellow solid (Yield: 60%). 'H
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NMR (400 MHz, CDCls, § from TMS): & 7.42 (s, 2H), 3.79 (broad, 2H), 2.17 (s, 6H), 1.32 (s, 12H). *C NMR
(100 MHz, CDCl, & from TMS): 8 145.87, 135.06, 120.60, 83.21, 25.02, 24.82, 17.28

g
O OC10H21

O

4'-Amino-biphenyl-4-carboxylic acid decyl ester (4); pale-brown solid (Yield: 81%). "H NMR (400 MHz,
CDCls, 6 from TMS): 6 8.06 (dt, 2H, J = 8.8 Hz), 7.60 (dt, 2H, J = 8.4 Hz), 7.46 (dt, 2H, J = 8.4 Hz), 6.77 (dt,
2H, J =8.4 Hz), 4.32 (t, 2H, J = 6.8 Hz), 3.81 (broad, 2H), 1.77 (quint., 2H, J = 6.8 Hz), 1.47-1.27 (m, 14H),
0.88 (t, 3H, J = 6.8 Hz). *C NMR (100 MHz, CDCls, § from TMS): 8 166.71, 146.63, 145.39, 130.04, 129.98,
128.17, 128.10, 125.93, 115.31, 65.03, 31.89, 29.55, 29.31, 28.76, 26.07, 22.68, 14.12

e
as
OC1oH24

O

4'-Amino-3’-methyl-biphenyl-4-carboxylic acid decyl ester (5); pale—pink crystal (Yield: 60%). "H NMR (400
MHz, CDCl3, 6 from TMS): & 8.05 (dt, 2H, J = 8.8 Hz), 7.60 (dt, 2H, J = 8.8 Hz), 7.36 and 7.33 (2H), 6.75 (d,
1H, J = 7.6 Hz), 4.32 (t, 2H, ] = 6.8 Hz), 3.75 (broad, 2H), 2.24 (s, 3H), 1.77 (quint., 2H, J = 7.2 Hz), 1.48—
1.43 (m, 2H), 1.41-1.27 (m, 12H), 0.88 (t, 3H, J = 6.8 Hz). *C NMR (100 MHz, CDCls, § from TMS): §
166.74, 145.59, 144.90, 130.13, 129.95, 129.30, 128.00, 125.98, 125.85, 122.54, 115.17, 65.02, 31.90, 29.56,
29.32,28.77, 26.08, 22.69, 17.53, 14.12

Me
")
as

OC1oH24

0]

4'-Amino-3’,5’-dimethyl-biphenyl-4-carboxylic acid decyl ester (6); pale—pink crystal (Yield: 69%). '"H NMR
(400 MHz, CDCl3, 6 from TMS): & 8.04 (dt, 2H, J = 8.8 Hz), 7.60 (dt, 2H, J = 8.8 Hz), 7.25 (2H, overlapped
with residual CHCI3), 4,32 (t, 2H, J = 6.8 Hz), 3.72 (broad, 2H), 1.77 (quint., 2H, J = 7.2 Hz), 1.47-1.41 (m,
2H), 1.37-1.21 (m, 12H), 0.88 (t, 3H, J = 6.8 Hz). *C NMR (100 MHz, CDCls, 8 from TMS): § 166.77, 145.77,
143.13,129.91, 129.45,127.89, 127.10, 126.00, 121.97, 64.99, 31.90, 29.55, 29.31, 28.77,26.07,22.68, 17.78,
14.12
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?
/B

(e
OC1oH21

o)
Decyl 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) benzoate (7); pale-yellow liquid (Yield: 45%). 'H
NMR (400 MHz, CDCls, 6 from TMS): 6 8.02 (dd, 2H, J = 6.4 Hz), 7.87 (dd, 2H, J = 8.0 Hz), 4.31 (t,2H, ] =
6.8 Hz), 1.77 (quint., 2H, J = 6.8 Hz), 1.45-1.19 (m, 14H+12H), 0.88 (t, 3H, J = 6.8 Hz). *C NMR (100 MHz,
CDCls, 6 from TMS): 6 166.66, 134.58, 132.65, 128.51, 84.11, 65.22, 31.88, 29.52, 29.30, 29.27, 28.69, 26.02,
24.87,22.67,14.12

Br O
O OC10H21

(0]
4'-Bromo-biphenyl-4-carboxylic acid decyl ester (8); white solid (Yield: 55%). "H NMR (400 MHz, CDCls, &
from TMS): 6 8.11 (d, 2H, J = 8.4 Hz), 7.63 and 7.61 (4H), 7.48 (d, 2H, J = 8.8 Hz), 4.34 (t, 2H, ] = 6.8 Hz),
1.78 (quint., 2H, J = 7.2 Hz), 1.59-1.41 (m, 2H), 1.36-1.27 (m, 12H), 0.88 (t, 3H, J = 6.8 Hz). '*C NMR (100
MHz, CDCl3, 6 from TMS): 6 166.37, 144.19, 138.92, 132.02, 130.14, 129.61, 128.79, 126.77, 122.47, 65.24,
31.89,29.55, 29.31, 28.74, 26.06, 22.68, 14.12

HoN O
O OC10H21

o
4”-Amino-terphenyl-4-carboxylic acid decyl ester (9); pale—yellow solid (Yield: 37%). '"H NMR (400 MHz,
CDCls, 8 from TMS): 6 8.10 (d, 2H, J = 8.0 Hz), 7.70 and 7.61 (6H), 7.46 (d, 2H, J = 8.4 Hz), 6.77 (d, 2H, J =
8.8 Hz), 4.33 (t, 2H, ] = 7.0 Hz), 3.76 (broad, 2H), 1.76 (t, 2H, J = 7.2 Hz), 1.47-1.27 (m, 12H), 0.88 (t, 3H, J
= 6.6 Hz). *C NMR (100 MHz, CDCls, § from TMS): & 166.58, 164.29, 146.10, 145.12, 140.92, 137.72,
130.60, 130.04, 129.06, 127.91, 127.50, 126.74, 126.69, 115.38, 65.14, 31.90, 29.55, 29.31, 28.76, 26.07,
22.68, 14.12

71



Cs +

N
Q(OC10H21

0]

Decyl 4-isocyanobenzoate (10); yellow crystal (Yield: 50% in 2 steps). 'H NMR (400 MHz, CDCls, 8 from
TMS): & 8.08 (dt, J = 8.8 Hz, 2H), 7.44 (dt, J = 8.8 Hz, 2H), 4.33 (t, J = 6.8 Hz, 2H), 1.77 (quin, 2H), 1.47—
1.27 (m, 14H), 0.88 (t, ] = 6.8 Hz, 3H). *C NMR (100 MHz, CDCls, § from TMS): § 165.03, 130.76, 126.39,
65.77,31.88,29.52,29.29, 29.25, 28.63, 25.99, 22.67, 14.12. FT-IR (KBr, cm™"): 765, 862, 1106, 1274, 1470,
1481, 1609, 1720, 2121 (C=N), 2342, 2361, 2852, 2916, 2960.

Cas +

>N
OC4oH
MGD\H/ 10H21

0]

Decyl 3-methyl-4-isocyanobenzoate (11); yellow solid (Yield: 58% in 2 steps). "H NMR (400 MHz, CDCls, &
from TMS): 6 7.96 (s, 1H), 7.88 (dd, 1H, J = 8.0 Hz), 7.40 (d, 1H, J = 8.0 Hz), 4.32 (t, 2H, ] = 7.2 Hz), 2.49 (s
3H), 1,77 (quint., 2H, J = 7.2 Hz), 1.44-1.27 (m, 14H), 0.88 (t, 3H, 7.2 Hz). *C NMR (100 MHz, CDCls, &
from TMS): 6 168.37, 165.35, 135.18, 131.67, 131.04, 127.95, 126.64, 126.49, 65.68, 37.22, 31.86, 31.85,
29.51, 29.49, 29.27, 29.23, 28.60, 25.96, 22.65, 18.57, 14.09. FT-IR (KBr, cm™): 771, 1120, 1178, 1208,
1263, 1294, 1473, 1718, 2118 (C=N), 2853, 2926.

0o
4'-Isocyano-biphenyl-4-carboxylic acid decyl ester (12); pale—yellow solid (Yield: 70% in 2 steps). '"H NMR
(400 MHz, CDCl3, 6 from TMS): 8 8.13 (d, 2H, J = 8.4 Hz), 7.65 and 7.63 (4H), 7.48 (d, 2H, J = 8.4 Hz), 4.34
(t, 2H, J = 7.2 Hz), 1.79 (quint., 2H, J = 6.8 Hz), 1.45-1.27 (m, 14H), 0.88 (t, 2H, J = 7.6 Hz). *C NMR (100
MHz, CDCl;, é from TMS): 6 166.23, 143.46, 141.21, 130.22, 130.17, 128.21, 127.02, 126.90, 65.34, 31.89,
29.54,29.30, 28.73,26.05,22.67, 14.11 FT-IR (KBr, cm™"): 698, 772, 846,952, 1114, 1181, 1281, 1399, 1473,
1492, 1607, 1707, 2123 (C=N), 2852, 2927.
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4'-Isocyano-3’-methyl-biphenyl-4-carboxylic acid decyl ester (13); yellow crystalline solid (Yield: 59% in 2
steps). '"H NMR (400 MHz, CDCls, 8 from TMS): 8 8.13 (d, 2H, J = 7.6 Hz), 7.62 (d, 2H, J = 8.0 Hz), 7.52 (s,
2H), 7.44 (t, 2H, J = 7.6 Hz), 4.34 (t, 2H, J = 6.4 Hz), 2.51 (s, 3H), 1.79 (quint., 2H, J = 7.2 Hz), 1.45-1.28 (m,
14H), 0.88 (d, 3H, J = 6.8 Hz). *C NMR (100 MHz, CDCls, § from TMS): § 166.30, 143.72, 141.03, 135.50,
130.17, 130.00, 129.30, 127.02, 126.99, 125.54, 99.88, 65.30, 31.87, 29.52, 29.29, 29.27, 28.70, 26.02, 22.66,
18.76, 14.11. FT-IR (KBr, cm™): 700, 724, 772, 830, 858, 951, 1018, 1115, 1178, 1285, 1392, 1471, 1610,
1707, 2123 (C=N), 2854, 2922.

0]

4'-Isocyano-3’,5’-dimethyl-biphenyl-4-carboxylic acid decyl ester (14); white solid (Yield: 80% in 2 steps).
"H NMR (400 MHz, CDCl3, & from TMS): 6 8.11 (d, 2H, J = 8.4 Hz), 7.61 (d, 2H, J = 8.8 Hz), 7.35 (broad,
2H), 4.34 (t, 2H, J = 6.4 Hz), 2.50 (s, 6H), 1.79 (quint., 2H, J = 7.6 Hz), 1.49-1.42 (m, 2H), 1.36—-1.27 (m,
12H), 0.88 (t, 3H, J = 6.8 Hz). *C NMR (100 MHz, CDCls, 8 from TMS): 8 166.32, 143.98, 140.39, 135.45,
130.09, 129.88, 127.00, 126.64, 65.30, 31.90, 29.55, 29.31, 28.73, 26.05, 22.68, 19.11, 14.12 FT-IR (KB,

cm'): 492, 700, 723, 773, 852, 886, 961, 1016, 1115, 1160, 1183, 1236, 1282, 1390, 1467, 1608, 1702, 2112
(C=N), 2361, 2852, 2923.

O OC10H21

0o
4'-Isocyano-terphenyl-4-carboxylic acid decyl ester (15); white solid (Yield: 30% in 2 steps). 'H NMR (400
MHz, CDCls, & from TMS): 6 8.13 (d, 2H, J = 8.0 Hz), 7.73-7.64 (8H), 7.47 (d, 2H, J = 8.0 Hz), 4.34 (t, 2H,
J = 6.8 Hz), 1.79 (quint, 2H), 1.49-1.27 (14H), 0.88 (t, 3H, J = 6.6 Hz). *C NMR (100 MHz, CDCl3, § from
TMS): § 166.44, 144.52, 141.59, 139.86, 138.98, 130.14, 129.59, 127.91, 127.85, 127.60, 126.88, 65.25, 31.90,
29.55,29.31, 28.75, 26.07, 22.68, 14.12 FT-IR (KBr, cm™): 773, 822, 1006, 1113, 1269, 1395, 1502, 1609,
1706, 2124 (C=N), 2852, 2930.

FEALERY 722 A YT = ROEZ v afi/LAERK (20mg/0.7mL) @ 'HNMR A7 k
B LONBC NMR A7 RV XD o-tol(dppe)NiCl % V v 7 EAEH OB L L CHW AT T
DEAFINC L DR 7 2 =)v A VT = KORIHESE & iR Lz,
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3.1 EH

AETIE, BOFE L7a b AT Y v 7IRERISHIZB T D HFEER Y A Y T = RO/ E
BFohlz@s F O, BGR MO Z 1T 72, ¥ 7 MRERIGHICB T 52X I 07307 = =
NA T = RE ) —DEAERIEEIT>Te, X~T v Z7RENPO I VATV v 7 iRMEKT 5
HDE/)v—E LTE/ ~—lIHICFZ VT 4 —FATHX TNV T 2= A VT = RaedbiEx
~F VT HREICEIN L R BB T CRACRERR 2 R 3% T WIS A ER L7z,
X 7VFHEAZN L CRRE L7 7 VIR RIGHTHIZB W T, A VYT = RE /) v — 2 HMCTEAT
L, FFOLEAMEEET IR 722 A VT = REAEKR LT, FTLVE/~—DaAL AT
U 7PN TORFERIL. BoNTRY T 2= VT = FAFONFAEMEZ IR S5,
TOEICLTHBENZARY 72 =g Vo7 = RIZREEZRT, &5, R 7= A Y
VT = ROVEMARKIRE T COMSGBLRAER SV, B X Borici . R 7= 1Y
T = RO BE AR O—HhELR 2 R L 72,

32 1IL®IC

AR, TRENME LRGSO X O R 2 PR OME TH Y L ALFRUS OB E LT, £ 0
PR L U CHERET D L FRIC. DEAROEBEMEZ RO L AT Y v VIREEEREE LTHWS
L X TT 4 INAVFEEME LT O ARE S FERRTHZENTED 2, 2FED, aL AT
U 7P COFERINC LY, TR IAWENLF TN E DRI ERT D ENTE
%3, FRELRHAEDTOEMITT b 7B RO TH LoD, Zhb 0 LA TILEF
EHEZRT S aL ATV v 7REFP COBMBEABIOMEFESICLY, bEAMEL AT 5
TN k@S TRIELND S AL AT U v 7T COFERIZED bEAESTOARKT
L BT &S ORE N E O R R HAURIR SRR SIS T, 2 VAT Uy ZIRERED
HEFRIZ, EARSHHOIESRE DD SSRR & L TCOWE 2R T 5 2 & TIHEMICHERTE 5 4,
ARETIE, ¥T7VT7 4 —FEEELZAT2E/ ~—2HWT, HERICT X T VX~T 1 v 7 K5
WHALV AT Y 7R AT 2 2 EICER L, TV v =l o (SN2
2TV v 7 {REEESE, BEAMNMCBWTE /) ~—ICRF TGS ERET 5, £/ ~—i%, b
HABRETHDLIALVAT Y v I7iEm~ ) v 7 ANEXT VT =0 fr5 &, b8 AEEE KR
T5H, DEVE/ v—DOHAREEZFEL, DEAMELZEET S, GHEAT VT L —FELT
DaALVAT Y v ZiEgE~ MY v 7 A%, T AEOKEZH S 8,

RY) T 2= A VT = REEHLBFAES T THY | HEAMEZEERT 5 %10, 7= =1 IC
xR b wEA T 570, IHEMIIAS Th D 12, ZoBlA»L, NLHHAES T O
T TIIARY 7 == V2T = RFEEREZ AW TR S ST 25 1083151821 R G,
BT T VIR NG FORY 7 2= VT = RFEEREZALFBE L2 L AT U v 7]
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TR L | IRAIRRE CREBBLIA 21TV 2, 13 b7z b @ FOBERIS 2. Bt X #a M
W L7,

3.3 FEBRFGIE

'THNMR B LT BCNMR A7 kLt INM-ECS (JEOL, 400 MHz) THUS L7-, BAMEEEILT
Nikon Eclipse LV100 Y67 08# %% (crossed Nicols) % W TIT-72, @y D4y f&lX, THF 73\3
VAR & LT, 5Smm MIXED-D column (Polymer Laboratories), PU-980HPLC 7K >~ (Jasco), MD-
915 L RAuthgy (Jasco) 12XV NYAF L UAEHEICKIF 5 GPCIZ XV JIE L7z, UV-vis BIL
AT bV, JASCOV-630 UV-vis 73 IR 21 L T 7z, PRt @t (CD) A~ b
1%, Jasco f:#d J-720 Zptasm HWTHE72, R IX, Cell Stirrer MCS-101 (EYELA)%Z W T
60+ 1rpm (272 % K O I L 7z, Meshid m 325R I3, Em g8~ 7 v b (E M B . NIMS)
Z W TIT o 7o, EIROKGHE XBEFTRIEIR, &L —IEr e (KEK) o7 m
Y BL-8B 7 A LT TITo7z,

ARETIHMBICF T VEBRLE LT T VX VEEAEA LR 7 2= VYT = Reh
Al U7z, 3% & 72 5E ) ~—1% Ugi BOGIZH> THB L, HIBHIC % 7 /172 2-octanol & = A7 /1AL
FIZ L TEA L, 722 A VT = Rid, TR TIVXNVEEZFOE ) ~— (monol-
mono4, Figure 1) & L TCHKR LT, WWmETNVE L THBRA~YT v 7 THD 4-cyano-4'-
pentylbiphenyl (5CB) Z384R L7-, M L7 Ni ZRfitfilix, KU 7 ==/ A VT = REMDIZHD
Ve 7 EAMEEE L THES TV D, BT, Ni REEAE AV 2S5 co A Vo7 =
ROEAIT 1| 5 THONZETT 2 ENMESNTEY 2, Ni Zfilllio1 V7= NEG~D
EVEPED R S T,

Mono1 Mono2
X Ph_ Ph
\ .Cl
=N* O‘R) C=N- N
) Ph” Ph
Mono3 Mono4 o-tol(dppe)NiCl

Figure 1. = L 27 U v 7 AR O 72 O DL AW OREIE  (5CB: 4-cyano-4-pentyl biphenyl, o-
tol(dppe)NiCl: [1,2-bis(diphenylphosphino)ethane](2-methylphenyl)nickel(II) chloride)

ABETIHICDICEHEMOA YT = FE /) ~—, FT0A T a—H— il il O FE)
SEM LTz, SN2 BEA FIRFLL T OMY TH D, 7272 L, TN TORISITERSG B2 — 4K 120°C
DA =T U THIESE, TN TAETAFERT A TESE LIZAREET ZAFRHRT TIT -7,
5CB. 4-amino-3-methylbenzoic acid, 4-aminol benzoic acid, DMAP, (R)-(—-)-2-octanol, (S)-(+)-2-octanol
THER TR S A L7z, DMF, THF, DCC. 27 ¥ AIRDGHMIE TEENOHEA L,
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ZD i ifﬁ ML7,

B BOKEEEE, FERR=T L, ~FY L YrmrAxs XX )= RYTZFAT IV, I
‘7%#\ NaxS$:03. NaSOs 13T T A4 7 A VRSN BIEA LT, AU AF L U EUERHI R Y —
A BHEA LT,

WEFE 5 2 LL RIS
Ni(dppe)Cla: [1,2-bis(diphenylphosphino)ethane] nickel (II)Dichloride
THEF: tetrahydrofuran
o-tol(dppe)NiCl: ortho-tolyl [1,2-bis(diphenylphosphino)ethane] nickel (II)chloride
DMF: dimethylformamide
HCOOH: formic acid
(CH3CO),0: acetic anhydride
TEA: triethylamine
DCM: dichloromethane
I: iodine
PPhs: triphenylphosphine
Pd(dppf)Cl..CH,Cl.: [1,1'-bis(diphenylphosphino)ferrocene]palladium(ll) dichloride dichloromethane adduct
K>CO;s: potassium carbonate
NaSO4: sodium sulfate
AcOK: potassium acetate
NaHCOs: sodium hydrogen carbonate
Na2S,03: sodium thiosulfate
NaBH4: sodium borohydride
5CB: 4-cyano-4'-pentylbiphenyl
U

33.1 U B ZEAMME o-tol(dppe) NiCl D Hjik 2224
Ph

Crr
Me
Ph !

P 1.0 Min THF

CI—NimB—Ph  THF, 0°C C: N
o\
Cl Ph P;I)
. Me
Ni(dppe)Cl,

o-tol Ni(dppe)ClI

Ph
Ph\ /

\

VI RF I AE =T —ZE i F =Y 07 A= (200mL) (2 Ni(dppe)Cla (4.0 mmol) % ¢

L7, ZZICTHF (150mL) Zh0Z 7=, BEH % 0°C £ TWHI L TH> 5 o-tolylmagnesium chloride

(4.0 mmol, O0.IMTHF ¥&#k) ZH F L7c, T 2 CIRIKOGRIEREIZZEL LTI Z & 2R LTz,

RS . RBUG D Ni(dppe)Cl 28 L ChrE L7-, £ L CEKE = /\KR L — % —TRE S

72o BEWIZA X 7 —)L (20 mL, —20°C) HCTHEMS L THER L, (G20 BaomE,
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332 IET AT AHEAR A VT = RE )~ —RIFBMED A AL

ek NHCHO
HCOOH

(CH3CO),0
COOH COOH
4-aminobenzoicacid (1.0eq) Z# X (44eq) A LT, IR TF v I AF =T —(FEIIET
T A AR, 55°C £ T2 BERIMNE L7z, 0°C ICiEI L=, BEKEER (4.0eq ZMTFLIZ, %
T L7, SIRICRE Lotk 12 IR AR 7o, WENERIE T T _ThE L, &%, B
Ik LTk &2 B LTz,

NHCHO
NHcHo (R)-(-)-2-Octanol
or
(S)-(+)-2-Octanol
DCC DMAP
DMF
COOH 0”0

I E (1.1 eq) . Dicyclohexylcarbodiimide (DCC, 1.1 eq). 4-Dimethylaminopyridine
(DMAP, 1.leq) # X< EMETIET T ATEM LT, 2 LB SHAK T T 23T
MMz 72, N. N-dimethylformamide |Z{&f# S, 2-octanol ((S)E72IX(R). 1.0 eq) % F L7, %M
T L ST 24 WM Lic, SOSHE T e, WAL, DT A2 0~ b7 4 — (s ~
F /T FL=3/2) TR, B R, FZEERR . ORISR Lz,
NHCHO NG

l, PPhs
0~ O TEA DCM o

BBz, RAINEOBARIGE LT, BANCER L bEmE Y 7 un 2 2 RS ET-,
3% (1.5eq). NIV T7z=AHRAT7 1 (1.5eq). MV ZF LTI (B.0eq ZWMLIZ, BX
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WCHrYV=FAT7 I (30eq ZIAICMZTZ, DIETHEM L, 7272, NV =FAT I T 155
PLENFCTHEEICH T Lz, G TH, KINEEHE Y 7ua X 2 o CTHIRL, FARMET N Y
U LKERIR A rBE Lo, BRSE AT Y A THERL, BT A a~w NI T T 0 — (R~
XU /R FL=9/1) THELIL 7=,

333 EAFIA

£, £/ ~— (0.1mmol) % 4-cyano-4'-pentylbiphenyl (5CB) 0.9 mL (2= CT&H L. 60rpm T
B LT, ZOF /) ~—2HOTRYTF Y 7 IRENG A VAT U v ZIREMEZFHFET H 2 L 2R
L7ze TDO%., BIORZHIANIZ 0.1 mL @ 5CB (2l L LT o-tol(dppe)NiCl Z s L7=. filj
MR LT-%. FTNLE ) ~—%5G0al A7 Y v 7R E T Lz, 1 P -< b
BILEGT %, AL AT Y v JRERIEIC KRED A X ) —VEEE BPL TR L, A%/
—VEERE LT, H2AERERE CTHIFL 2 B RO 2 [ L 7z,

3.4 FERBIUOELE
3.4.1 EAEHER

AL LGN ES DS E% Table 1 1R, HFREESMIT, NI AF L =R T
WRIELTZFNVRB o~ N T 7 4= L > THEE LTz, KETIE, 2L AT U v 7\ TO
EAMUCKRZ 1 E L, SOy & “PPIR). “PPLS). ““PPI(R)ve. ““PPI(S)we & MEFLL
oo C8 IXZT AT INVORGT NF/EE, PPLITIARY A V27 A4 REH, (R)EITEOITLAEF LD
BliE, Meldx XU BUREOBEBILTHS, X~FT v 7idh (5CB) X TNV T 2= YT =
RE/~—ZIRNT 2L a L RAT Y v 7RI Z R LTz, 2 OIREGVER 2 INEV L CT% 5 % AL
SR LE, B/ —OREBIIBESNR o, FO%, a2 25°C ETHEIL, A%
FH S, ROCFEMEE L MO TR ZBIRE L, ZOBiiiT, 2 VA7 U v 7 ks o
FERICHRT2E LVERO L 5 2iffE2 /R Lz, T2 C, F TS 0T a—P—LLTHFI LT
TENA VT RE ) —FRNTHZ LIk, FTVEANER SN, KSEBANDORS
WP C, DR AMEE AT 5L AT Y v 7RG OEE IR 9 A0 K B TR
iz, L LEASET TOM M bR Sz (Figure 2),

BEEICITEERT oY e ZEAfBEE U CHIA X7z o-tol(dppe)NiCl Z IV T U B VEHA %
RATZIN, DIETNXNEEETDH T 2= A YT = RO B VT EAITER SN -7, EH
BOETIFN, BENE ) ~—D0D2F T NA 0T a—P—0KFEZH 7 =14 VT =FiX
HE SNSOSERERPBNEAICEL Lz, 2SI, T a——L LTDOE /) ~—0DH
BICEDa L 27 ) v 7HBESDOETEZRE L TN D, DOV TIXEATON AL
TWHHDEEZLINLD,
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Tablel. X~F v ZRWNPH IV AT Y v 7 REFETDHT7 == A VT = ROEAKE

Polymer Monomer  Host LC Cat. Yield M,° M./ My
(%) (kDa)
CSPPI(R) Monol 5CB o-tol(dppe)NiCl 96 36.5 1.59
C8PPI(S) Mono2 5CB o-tol(dppe)NiCl 90 344 1.53
SPPI(R)me Mono3 5CB o-tol(dppe)NiCl 90 34.9 1.57
CPPI(S)me Mono4 5CB o-tol(dppe)NiCl 94 459 1.47

‘[Cat.]/[Monomer] = 1/100. Solvent: SCB. Temperature: 25°C. Reaction time: 1 h.

Figure 2. R75 HL A RIOILAFEIEORR - & AR O SUSTRE OB T

342 FIE /)~ —IC LD HHAFIE

FITNE) =D AN—TE Y FIX monol & mono2 73 2.2 um, mono3 & mono4 75 1.7 um
Thole, ZNHOMEIE, X1 ITHEWETZ, ZOMRIT, BIIEON B UBEOA /L MLIZ A F v
FErBATLIENA VAT v IHEDIERICAN THLZ L2 LTnD, £z, bEAFHIE
1%, Cano wedge &V iEZ FHWCREN L 72 %,

1/p=HTP Xc (1)

2T, p EHHAEYF, clFARAX MEBTHD 5CB FDOE /) v—iRE, HTP X T /LE/~
—IZRA 7 b AR LIS (Helical twisting power) Tdh 5,

3.43 fRICL T BmEE

XTNT 2o A VT = Re® ) ~v—L2T5a L AT Y v 7 ikGEER L 5CB (X~F v 7 ki)
DIRE R DIRICIEFBMEE % Figure3 [Z77, Z OISR O EANOESERIZI=Z L AT
Uy ZHNRF TN T 2= A VT = RICE o THE SN RBRETHDH Z LS T-,
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pp|(R)

ppI(S)

50 um g - N " Syl 50 um

Figure 3. & 7 /L& / ~—% S5CB WS L7z & & O BEIRORE T

HAETONHIZRY 7= A4 VT = RIZHKTH LD ThHo72, EE% HIRAIREEIZMR -
NTBVREMEEFETL2a L A7 Y v 7RSI (Figured), ZOFEEMNSL, EEHFONH
WXV Y B TEE~OBEITESTHOD, BOFHELIZa VAT vy ZHEPTHFINT =L
A VT = ROEGRISHEIT LT,

CopPI(R) [

CEPPI(R)pe

C8PPI(S) e

50 pm ’ 50 pm

Figure 4. H A E % O SOSEIR O

87



3.4.4 SESN AN A2 b v & PR kA ~X27 v

Figure5 |3, 156N 72AR Y 7 = =LA V7 = KO THF IHIRIZIS 1T DI FTHHRIL A 7 hLvEs
F MR AT MLOERERLEZLDTH D, 27— A—TVD CD OREEFRERIE.
FOHARY 7= A VT = ROWENXT VT 4 —ICHETL2HHF 5Oy b U@hRoR
BIZE2bDThoT, FYID Cotton BHIFA 2/ HD nn* BB OWIL (365nm) (ZxfIS L, 2%
H ® Cotton ZhHR1L 7 = = /VFLOWIL (256 nm) (ZxHET 5, ZOFERIL, £/ ~—DNEMIZF T Y
T4 —EHRL, 3RILF T IMRBBREN SRR A Yo7 = RO FhHmzEAHLIZZ &
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345 XTI NMBEEETLHRY 7= A VT = RO

Figure 6 (3., VA4 hu bty ZiREMEEZRTRY 7 2= A Vo7 = REREOR G F B
BB Th D, WA EAT HEMEL, VLMC TR L7 (Figure7), £3°. 55072 PPI D
T hZe ku77 > (THF) FOEEE (0.1 mmol/0.1 mL) KA Lz, ZOWKE N T AN
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Bl [ BV X EIINRESS 7 AR - THRIRICEE L, BEARDOAR Y 7 2= 1 Vo7 = RO
DOEFFHNT L 0 B MEEE LT D 2 & BN TR E 7= (Figure 8) , Figure 9 13 iU X #R BT (XRD)
BEDOFERTH D, METIZ, HT7AERE AT —ITHEE L, e X 2 g oe L CEBEIC
HU L7z, Table 2 (X, THF 785 O EERL W D553 106 & BEGRC WM L7z @0 D XRD B —7
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Table 2. BLARTH% DE S RO F4HMEY K UFEEEO RES D

Polymer As-prepared (A) Magnetic orientation (A)

SPPI(R) 21.7 21.6

C8PPI(S) 21.9 21.8
CSPPI(R)ue 222 218
PPI(S)me 19.7 22.2
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RETHE, FTAVRMAEEZEM LT 7 == VT = REAEKRL, B/ ~— X7 VHEDOM
FORMEETAZEEHONI LT, X TAE ) v —ITiEEE~ N v 7 ABEES 3 IRIE BB Ak
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KoThAMENTZ, /BONTERY 7 2= A VU7 = N, #7850 CD &~ 7 V&R L
7o T F DONWUURKIE -1 D CD ¥ 7 F /e L, FETH LR A VT v R
EMEEZET IO EAMEEZTER L T D 2 LR ENT, RERA T TORSRIMICL D .
w5 O—hEL A REDME DT,
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3.6 {LEY DT

H
o=< OH
HN— )
0

4-formamidobenzoic acid (white solid, 90%). '"H NMR (DMSO-ds): 10.57-10.56, 10.46 (d+s, 1H, -NH-),
8.99-8.96, 8.37-8.33 (t+dd, 0.25H+0.75H, —CHO), 7.92-7.90 (dd, 2H), 7.72-7.68, 7.31 (m+s, 1.5H+0.5H).
BC NMR (DMSO-dq): 166.7, 159.4, 142.0, 130.8, 130.4, 125.4, 118.4, 116.2.

o= OH
HN4§ H
0

4-formamido-3-methylbenzoic acid (white solid, 92%). 'H NMR (DMSO-ds): 9.94, 9.80 (s+s, 1H, -NH-),
8.62, 8.38-8.36 (s+d, 0.25H+0.75H, —CHO), 8.09-8.04 (0.75H), 7.81-7.74 (2H), 7.37-7.35 (0.25H), 2.32—
2.28 (3H). *C NMR (DMSO-ds): 166.8, 160.1, 139.8, 131.4, 127.8, 127.6, 125.9, 120.9, 17.7.

(R)-octan-2-yl 4-formamidobenzoate (white solid, 60%). '"H NMR (CDCls): 8.85 (d, J = 11.2 Hz, 0.42H) ,
8.43(d,J=2.0 Hz, 0.55H), 8.20 (d, J=10.8 Hz, 0.41H) , 8.03 (t, ] = 8.4 Hz, 2.0H), 7.63 (d, J = 8.8 Hz, 1.14H),
7.56 (br, 0.51H), 7.13 (d, J = 8.8 Hz, 0.88H), 5.13 (m, 1H), 1.76-1.57 (m, 3.05H), 1.41-1.28 (m, 11.83H), 0.87
(t, J = 6.6 Hz, 3H). *C NMR (CDCls): 165.6, 165.4, 161.7, 158.9, 140.7, 140.6, 131.5, 130.8, 127.4, 127.0,
119.0, 117.1,72.0, 71.8, 36.0, 31.7, 29.1, 25.4, 22.6, 20.1, 14.1.

(S)-octan-2-yl 4-formamidobenzoate (white solid, 69%). '"H NMR (CDCls): 9.37 (d, J = 11.2 Hz, 0.4H), 8.88
(d, J=8.4 Hz, 1H), 8.44 (d, J = 1.2 Hz, 0.6H), 8.03 (d, J = 8.8 Hz, 1H), 8.01 (d, J = 8.8 Hz, 1H), 7.69 (d, J =
8.8 Hz, 1.2H), 7.19 (d, J = 8.8 Hz, 0.8H), 5.17-5.11 (m, 1H), 1.77-1.57 (m, 2H), 1.40-1.24 (m, 11H), 0.87 (t,
J=6.6 Hz, 3H). *C NMR (CDCl;): 165.8, 165.5, 162.3,159.6, 141.2, 141.0, 131.1, 130.6, 127.0, 126.4, 119.0,
117.0,71.9,71.8, 35.9, 31.6, 29.0, 25.3,22.4, 19.9, 13.9.
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(R)-octan-2-yl 4-formamido-3-methylbenzoate (white solid, 60%). '"H NMR (CDCls): 8.70 (d, J = 11.2 Hz,
0.5H), 8.58 (d, J = 10.8 Hz, 0.5H), 8.49 (d, J = 2.0 Hz, 0.5H), 8.16 (d, ] = 8.4 Hz, 0.5H), 7.90-7.86 (m, 2H),
7.80 (s, 0.5H), 7.20 (d, J = 8.4 Hz, 0.5H), 5.16-5.10 (m, 1H), 2.35 (d, J = 15.2 Hz, 3H), 1.74-1.58 (m, 2H),
1.40-1.24 (m, 11H), 0.87 (t, J = 6.8 Hz, 3H), *C NMR (CDCl;): 165.5, 162.8, 159.4, 139.1, 139.0, 132.5,
131.6, 128.6, 128.4, 128.3, 127.7, 126.9, 126.8, 121.2, 118.2, 71.7, 71.7, 35.9, 31.6, 29.1, 25.1, 22.5, 20.0,
17.6, 14.0

(S)-octan-2-yl 4-formamido-3-methylbenzoate (white solid, 65%). 'H NMR (CDCls): 8.70 (d, J = 11.2 Hz,
0.5H), 8.58 (d, J = 10.8 Hz, 0.5H), 8.49 (d, J = 2.0 Hz, 0.5H), 8.16 (d, J = 8.4 Hz, 0.5H), 7.90-7.86 (m, 2H),
7.80 (s, 0.5H), 7.20 (d, J = 8.4 Hz, 0.5H), 5.16-5.10 (m, 1H), 2.35 (d, J = 15.2 Hz, 3H), 1.74-1.58 (m, 2H),
1.40-1.24 (m, 11H), 0.87 (t, J = 6.8 Hz, 3H), *C NMR (CDCls): 165.5, 162.8, 159.3, 139.1, 139.0, 132.5,
131.6, 128.6, 128.4, 128.3, 127.7, 126.9, 126.8, 121.2, 118.3, 71.8, 71.7, 35.9, 31.6, 29.1, 25.3, 22.5, 20.0,
17.6, 14.0

OR S
-+
O

(R)-octan-2-yl 4-isocyanobenzoate (yellow solid, 90%). 'H NMR (CDCls): 7.99 (d, J = 8.8 Hz, 2H), 7.58 (d, J
= 8.8 Hz, 2H), 2.20 (s, 3H), 1.73-1.55 (m, 2H), 0.870 (t, J = 6.8 Hz, 3H),"*C NMR (CDCls): 168.5, 165.7,
141.8,130.7, 126.3, 118.6, 106.6, 103.9, 103.8, 103.6, 99.6, 71.6, 64.6,36.0,31.7,29.1, 25.4, 24.8, 22.6, 20.1,
18.5,18.3,15.5, 15.4, 15.3, 15.0, 14.1

OJS)\/\/\/
-+
O

(S)-octan-2-yl 4-isocyanobenzoate (yellow solid, 91%). '"H NMR (CDCls): 7.99 (d, J = 8.8 Hz, 2H), 7.58 (d, J

= 8.8 Hz, 2H), 2.20 (s, 3H), 1.73-1.55 (m, 2H), 0.870 (t, J = 6.8 Hz, 3H),"3*C NMR (CDCls): 168.5, 165.7,

141.8,130.7,126.2, 118.6, 106.4, 103.4, 103.8, 103.6, 99.6, 71.7, 64.6, 36.0,31.7,29.1,25.4, 24 .8, 22.6, 20.1,
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18.5, 18.3,15.5, 15.4, 15.3, 15.0, 14.1

NN
O (R

-+
C=N
@]

(R)-octan-2-yl 4-isocyano-3-methylbenzoate (yellow solid, 90%). '"H NMR (CDCls): 8.07 (d, J = 8.4 Hz,
0.83H), 7.95 (s, 0.50H), 7.88 (dd, J = 8.2 Hz, 0.51H), 7.43 (d, ] = 0.83 Hz, 0.83H), 7.39 (d, ] = 8.4 Hz, 0.51H),
5.17-5.12 (m, 1H), 2.49 (s, 1.58H), 1.75-1.57 (m, 2.43H), 1.43-1.22 (m, 11.77H), 0.87 (t, ] = 6.8 Hz, 3.16H),
BC NMR (CDCls): 164.8, 135.1, 131.6, 130.7, 127.9, 126.4, 126.3, 72.7, 72.5, 36.0, 31.7, 29.1, 25.4, 22.6,
20.0, 18.6, 14.1

OW

-+
C=N
@]

(S)-octan-2-yl 4-isocyano-3-methylbenzoate (yellow solid, 93%). 'H NMR (CDCls): 8.07 (dt, J = 8.8 Hz,
0.56H), 7.95 (s, 0.53H), 7.88 (dd, J = 8.2 Hz, 0.55H), 7.44 (dt, J = 8.4 Hz, 0.50H), 7.39 (d, ] = 8.4 Hz, 0.53H),
5.17-5.10 (m, 1H), 2.48 (s, 1.61H), 1.75-1.57 (m, 2.19H), 1.39-1.22 (m, 12.88H), 0.87 (t, ] = 6.8 Hz, 3.55H),
BC NMR (CDCl;): 164.8, 135.1, 131.6, 131.4, 130.7, 127.9, 126.4, 126.3, 72.6, 72.5, 35.9, 31.7, 29.1, 25.4,
22.5,20.0, 18.5, 14.0
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EMFESICL A EEEDOK AN TE O TIERNNEB 2 T2, A T-C=NAEAIXFHERHE L
TZBED-C=N-#E & & b IEEEZRFF L TV D, T THBICTF A7 = 2B ALIERY 7= =1
AT = REam L, BREAEOIFERZHA7 (Figurel),

R
‘ Syel
14+ N
N NgY\N
_
R
R R

Figure 1. 7 ==/ 1 YV 7 = ROEAIZ X 5 A& O#FH

polymerization

4.3 EBITIE
AETIZEUDICEAHOA VST = RE /) ~v—, T4 0T a—H— iz HiR ORI
HERK LTz, AR EATIRILL TOMEY Thod, 7272 L, TR TONTERE B4 —17 120°C
DA—=T TS, TV T AETNTERT A TEBR L TATEET AR T TIT 72,
FERITAEH L 72385 Ni(dppe)Clo. o-tolylmagnesium chloride, THF, 1,3-dibromopropane, DMF, (S)-
BINOL. (R)-BINOL, ZH FALR TEMKASHNDHEA LT, KCOs. NaxSOs, AcOK, NaHCOs,
FU =TT 2, NagS:0s, NaBH4 13T 5 74 7 A7 BRSNS LT, R Y AT L
BHIH Y — RS SIEA LT,

WEFE 5 2 DL RIS
Ni(dppe)Cla: [1,2-bis(diphenylphosphino)ethane] nickel (II)Dichloride
THEF: tetrahydrofuran
o-tol(dppe)NiCl: ortho-tolyl [1,2-bis(diphenylphosphino)ethane] nickel (II)chloride
DMF: dimethylformamide
(S)-BINOL.: (S)-(-)-1,1'-bi-2-naphthol
(S)-BN: 9,10-dihydro-8H-dinaphtho[2,1-f:1',2'-h] [1,5] dioxonine produced by(S)-BINOL
(R)-BINOL: (S5)-(-)-1,1'-bi-2-naphthol
(R)-BN: 9,10-dihydro-8H-dinaphtho[2,1-f:1',2"-h] [1,5] dioxonine produced by(R)-BINOL
U

'HNMR B X BCNMR A7 kL% INM-ECS (JEOL, 400 MHz) THUf5 L7-, BAMSEEEIZRIL,

Nikon Eclipse LV100 fi# Y& 62485 (crossed Nicols) Z W TiTo> 7=, E0 D5 &iL, THF %

AP & LC, Smm MIXED-D column (Polymer Laboratories), PU-980HPLC K>~ (Jasco), MD-

915 ZI Eiitas (Jasco) 12XV, WU AF L AREEEICKT 5 GPCIZ LV HE L7z,  RIMATHK

AT FiX, JASCOV-630 UV-vis 30t EERH 2 L T3 7z, PR @tk (CD) A~ |k

JUIE, Jasco 1AL J-720 Sy edR A W T2, CLC TOEADTZO Oy b7 v 7 1%, #
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ST STRRISHE » THAANL T B AL T, PRI E 13, Cell Stirrer MCS—101 (EYELA) % F VT 72+1rpm
2722 KO THIE Uz, REmBLmERIL, BAITHBRE~ 7y & (WEMEHERE. NIMS) % Hv
TIT o 72, RO YE X MREHTRIE L, & kL X — e (KEK) o> 7 nm ha v
BL-8B 7 A 2 TiT>7,

43.1 Vv ZEAEHME o-tol(dppe) NiCl DAk 1516

C[MQCI
Me

Ph Ph
Ph<g 1.0 M in THF Phvg _cl
Ci—Ni~R—Ph  THF, 0°C - (P,Ni
cl Ph Ph” \P;jz:>
. Me
Ni(dppe)Cl,

o-tol Ni(dppe)ClI

VTR T I AL =T —FE 2T ==Y 177 22 (200mL) (2 Ni(dppe)Cl, (4.0 mmol) % 7
W7, ZZITTHF (150mL) ZMMx 7z, B&EK % 0°C £ THHEIL TH 5 o-tolylmagnesium chloride
(4.0 mmol, 0.IMTHF ¥&iR) % FL7=, T2 CIABROONKTHFROICEN L2 & 2R LT,
15 Z3fidbth . RSO Ni(dppe)Cl, Z 88 L CThrE L7z, £ L TERE = AR L — X —TARE I
72 BWIIZAZ 7 —)L (20 mL, —20°C) I CH#EM L THE L7z, GEAaz OB aomR,
17%)

432 XTNA T 2—H%—(S)-BN, (R)-BN D&KL Y

OO 1,3,-dibromopropane OO
OH KeCOs _ o:>
SO G ¢

(S) or (R)-BINOL (S) or (R)-BN

VT AT I AE =T —EfEZ =Y 07T A3 (200mL) 1Z(S)-BINOL (15 mmol) , K,COs
(33 mmol) ZFH L7=, Z ZIZ DMF (70 mL) #MNx 7z, &K A 80°C E THIELL THhH 1,3-
dibromopropane (16.5mmol . DMF50 mL |Z{Afi#) % 2 REfiE F L7, i &, 80°C T 51T 19 B
MR L7, WRICHERR =T /L CHIH LK &K CHEve L7c, ARS8 IX NaSOs 22 THK L,
Mtk oL~ TT77 4—T (~NFH/vrzuaryy =73 (vv) B LEGS)-BN 248 L
72o [AFRIZ(R)-BINOL % HIVNT(R)-BN Ak L 7=,

433 FHT7 2 UBREARIAL VT = RE ) ~—HIEMEDO SR
4331 FAT7 2RO T 2= A VT = RE ) ~—HiBMEDE L
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H
HCOOH
o=

X X

A7 Z A=l 4-bromoaniline (10g9) #FE L, FEEZMZ T IM OFEKEZME L7z, BEHE
55°C £ CH-R L7c, 1WFfIT2IC 3.7eq DEEKFRZH F L, £OH L HIRFE THHI L7z, EIRT2
RFFIRERTZ . KA A T 0.3M £ T, i a A L L& 1la #1572, [FIERIC 4-bromo-2-
methylaniline # W CT{LA 1b 21537=,

</_X\SnBug, O=<H

H
0= S /
HN Br R — > HN |
Pd(PPhs), S

X Toluene X

17 Z A2 bEW 1a & Tributyl(2-thienyl)tin 2 Z 41241 13 mmol FHE L h/L— > 30mL |2
WIEL7-, Z 21T 2.5 mol%® Pd(PPhy)s Z 1% TiEWE L7z, KIGHEIT%Z TLC THER%. tetra-
butylammonium bromide % 13 mmol 1%, =R T 1 K E T2, 7 am A X TR LI
FRIZ ) IR E SETHER = F LTI LT, liiEE2 = "R L —%—TkEL, {LEW 2a %
572, [FERITALEY 1b 2 AW TEE) 2b 2157,

4332 EDOT KD 7 = =) A V7 = RE ) ~—HiEEDERL

/
\
Pd(PPhs),

N32C03
DMF

A7 7 A=3|T 1-bromo4-nitrobenzene (5.2 mmol) . 2-(2,3-Dihydrothieno[3,4-b][1,4]dioxin-5-yl)-
4,4,5,5-tetramethyl-1,3,2-dioxaborolane (5.2 mmol), Na,COs (15.6 mmol), Pd(PPhs)s (5%) % FEiH L
110°C T2 A LIz, TLC THRISOEIT 2 bk, ISR Z = SR L — 2 —=TREL TS
W3 #1537z,
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oL o )

@)
S Pd/C S
Hydrazine 4
THF

ZZORERMET T A2LEW 3 (42mg), THF 4mL) ZFHE L%, Pd/C (10%) % 91
mg FNIINZ T2, FREEZB LS LaeRnbe RZY2 1 mL 2§ FL 60°C T4 B LY 7 0
7 A 5/cE“?‘ﬁ‘/@/rbu(ﬁl@iquﬁftaa%ﬁb‘ & 4 #1572,

O HCOOH

:D7313K0%mmﬂ®Mé%4%ﬁﬁbﬂﬁ%QmLMZT@MLKO%@Vavyﬁﬁ
IZXE (4.4eq) & MOKEREE (4.0eq) % 55°C T2 KRS L= E THAI L7, T4 THF HIKRIC
0°C T F L7z, 24 BRREH%, W2 =XKL — 2 —TlREL Y7 va 2 2 @ LI AE
ZK TR R LTS LT, MgSOs THIEBZTIK L, AIRZ =/ KL —X—TRELILEY 5 1%
77

434 7= VA VT = RE ) ~v—DERL

1a: H
1b: X = Me
PPhg, I
TEA _
- CEN+ /l
S
X
6
o/\\ o’
O PPh3 |2 O
TEA -
S

ﬁ~77&mbk77xnm\ﬁw:»kbkké%m\a?%(m (leg) . BLOY 7 mrnR
AR (15mL) Z¥ALE, WEEBE RN 7= 757 02 (leq) MU, WIZHY =F L
7Y (3eq) ELUSNEAWICEIR TR FRML, 2 RRIUS & FE T 72, G, WikEY 7 e R
2 THR L, NaS:0saq CHEF L. Na,SOs E TS 7=, MAEME 7 L va~ NI T 7 4
— (NFYUEEBTL=4/1 (vv) ) BROEEEBRICIVERL T, BT Y —1a Y7
= K&/ ~—6a =137z B, [FERIALEW 20 M BibE 6b &, (LEM S 0 OILEM T 21537,

435 aL AT Y v 7IREIZEB T HEE T AT LD
ZUDICa VAT Y v 7 iR 2 TS5 72 012(S)-BN £721X(R)-BN % 1 mL @ 5CB HIiZ
IWt%IZ72 5 K Y IR Sz, TNZEN5(S)-CLC £721X(R)-CLC #4572, fit\ T T ==L A
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T =KE/v— (0.1lmmol) %, 2 VAT YU v Z7HEEEMAR (0.9 mL) ZETe/ A TIVICAZ—F
—F 7L L HITINA, BAEMEFELERBINA L TE /) v—%2a L AT U v VRSICER S
7= (Figure2), fillift (o-tol(dppe)NiCl) #—EDEHIGTIA VAT U v 7 HMEARD N> 7=BD /3 A T
b (0.1mL) (2R, IBEMEZTRRLITINE LT, WA EZERECHATLE, 2L AT U Y
JWRERFARBINTZ, 2 VAT Y v ZIREFHORHE TH S, B TORINGT & AROEF B EiEi e
TORMDT 7 AF % —IZ LV, abv AT Uy 7wzl Lic, EEERMmT 572012, 2
A7V 7 RSP OMEREE 2 VAT Y v 7T OF ) = — RIS LT, PRI X o8 A
Wi 7025 U C RO AR DR SRR T 2 MEFF T 5 72 D1 PRSI 72+ 1rpm T—EICR o 7o AT —
VMW, BEAITERT 1 RRIT > 70, RISH T, NaBHq %bﬂzf)ﬁfi\%7i/7’“ L7z, HAE
i A2 ) — )V CRILESE, 78 o THER L. EO®%RE LIS TEEIC LB L,

Monomer Chiral inducer Catalyst

C-EN% >—</ | OO Ph
S o)

Mono1 E O:> ( N'
i Ph
sy OO0 8
Me S E (S) or (R)-BN o-tol(dppe)NiCl
Mono2 :
! Host LC
o T\
o
= CsH”OCN
S :
Mono3 i 5CB

Figure 2. HA T o5 l3E & 4

4.4 FERB I OB
4.4.1 HARER

EAKMLEONTES TDTE% Table 1 (2739, o FEEOMMIE. AU AF L U AEAER
THRIELIZSWRE I a~ T 77 4 =G Lo THEE LTz, KRETIE, 2 VAT Y v 7S T
OEAMOGHZ 1R E L, B o5N7-E0 % ™OPPIy-(R)-CLC, ™°PPIy-(S)-CLC, ™°PPly,-(R)-
CLC, ™°PP] y-(S)-CLC, FPOTPPIy-(R)-CLC & B&FEE L 7=, Thio 174 7 = > Kimf#iE, EDOT (% EDOT
KifgiE, PPLIZAR Y A Vv 7 /A REH, R FE72ITOITSISEHTERM L72(R)-BN & 721%(S)-BN,
Me i _RUPUEEOBEBRETH S,

HEIITEERFP oY v ZEAfEE L U THIH 417z o-tol(dppe)NiCl Z W T U B VT HA %
RATZN, VE LV TEAIFER SN P T, ELEATONMEEZ behoT, £/ ~v—I2+
IR ENEE 52 DT ARV ENIRN ERNFRREEZ DD,
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Table 1. AR

Polymer Monomer Solvemt Host LC Dopant Cat. Yield My? Mw/My?
(%) (kDa)
Thiopp[y-(R)-CLC Monol (R)-CLC 5CB (R)-BN Ni 86 222 1.66
ThiopPTy-(S)-CLC Monol (S)-CLC 5CB (S)-BN Ni 83 22.0 1.60
ThiopP[yie-(R)-CLC Mono?2 (R)-CLC 5CB (R)-BN Ni 90 21.5 1.57
Thiopp[ y-(S)-CLC Mono?2 (S)-CLC 5CB (S)-BN Ni 88 219 1.56
EDOTPP[,-(R)-CLC Mono?2 (R)-CLC 5CB (R)-BN Ni 87 227 1.61

[Cat.]/[Monomer] = 1/100. Temperature: 25°C. Reaction time: 1 h. Ni: o-tol(dppe)NiCl

442 fRICETFBEMEE L

B LT —#HDRY 7 = =)vA Y T = ROWRMMEE TR D T2 OB BEIRD &5y 1% THF 12
R S S RIE R 2T Ulc, T a2 RO FEEMEE CBIE Lo/ R. iR T V8 8%
BEICEZRVWAY 7= Yo7 = R b I3 RIRSEZ R TERBIISE DN ho T
(Figure3), T2 biRMMEEZ RERVWRY 7 2= VU7 = KBRS, TS TR
KUK DEHEITE Z B3, E{L LIIREETH » 72 7= OREBELH FER AT X RN 2 E RN o T2,

ThiePPl,,-(R)-CLC TopPl,-(5)-cLC [N ThioPPly,-(RA)-CLC

ThiopP|y,-(5)-CLC

Figure 3. @O FBEAMEIC L DR 7 2=/ Vo7 = FOBIE

4.4.3 SEAVATRRILA Y hv & PR aEAT hv

Figure 4 |2 ™PP[,-(R)-CLC. ™°PPIy-(S)-CLC, ™°PPly-(R)-CLC. ™°PPIye-(S)-CLC. EPOTPPIy-(R)-

CLC @ THF {SEONFERS R E2 RS, 77 7 EHIEM _aHEA7 MLrEFEL 0.2 mgmL OF

WRaHWTHE L, 77 7 FEIXERIN A7 R L2 L 0.02 mg/mL O Z VW CRIE L7z,
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R RMT

4A. 4B),

Wb bmyF#HME

(S)-CLC Tl

CTRTORY Tz=A VT = RIZ

386 nm (Figure 4A, 4B).

ThiopP[,,-(S)-CLC.

W ARETH D 7 = = /L E OV ANELH
Shiz, T‘“"PPIH—(R)—CLC\ ThiopPTy-(S)-CLC, Th“’PPIMe-(R)-CLC\ ThiopP] ye-(S)-CLC T 286 nm (Figure
EDOTPPIy~(R)-CLC Tl 292 nm (23 7 V238 7= (Figure 4C),
DY TiopPT,-(R)-CLC,

Fo¥AZE, S)-CLCHTOEAIIETFLEAEZFE LI ENDhoT,

(A)107

15 T
: Th"’PPI ((R)-CLC 1
10F Thopp| () CLC 3
= sf :
4 sf T W :

L | 7n
-10 |k N\% &
A5F = E
s
i MJ\N\NV‘ E
N ]
% ]
|....|....|....|....|...;\|';. I

Nl F R EEEE.
—

o o
N
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Right
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Figure 4. ™°PPI;;-(R)-CLC, T™°PPI;-(S)-CLC. T™°PPly~(R)-CLC, PPl y-(S)-CLC, EPOTPPI;-(R)-CLC
EPEART kv
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4.4.4 FBRELIEIZE DE0 O FR

BELIERY 7 2= YT = FIHKGEICRETH Y . B bIREMELZ IR0, EfEGD
WL U T 2 MW TR B AT EAEL IR L CWEA 2N 6 OB HIZ L Y THF BT
DEEZRATZ, (XTI MPPIy-(R)-CLC, ™°PPIy~(R)-CLC, FPOTPPIy-(R)-CLC %4 1mg HW T
THF &% (0.2mg/mL) ZFR% L2 EICk L TBAP % 0.1 &N Z 7=, ZhzEMKRE L T2/
D ITO H T AL A=Y —THER L7=% > R A v FBMIEA LT, THF EEOZREZ L T2
4V OEEZ S MEINL7Z, B R& Z LIz, Z DFEERT ™MoPPIy-(R)-CLC, ™°PPIy,-(R)-CLC DJ¥,
B iRl L7z, 7272 L, ™MOPPIy-(R)-CLC X ™°PPIye-(R)-CLC LV & 1X 5 i< D% OMEHTICIX
RAEThHh-o7-, % LT EOTPPIL(R)-CLC (TR L 722 & 28 L7=, Figure 5 X ™M°PPlye~(R)-
CLC DEMEANEZ T,

Figure 5. ™°PPIy.-(R)-CLC & fif B A 5

A [8] D FEBR THE—F5 5 A1 72 ™MOPPIye-(R)-CLC DEMEAMTL ITO T A Eic95 < L Tz,
TROLEBHEOANF Y PWEHIZB N TUINNRLT <, THF IZEGIZEIT T LE 9, EEHERS~F
T LImEmy FEITEME & L CIAT TBAP 28 £/, R 7 ==)bA VT = KDWY
B35S DAL D > 7225, THF SR COEMESIT LY 1TO A7 A LITHE L 72 ™MPPLye-(R)-
CLC EMHE AN CE /-,

4.4.5 K& X BRIal4T 5

ThiopPye-(R)-CLC FEMFE A OFUE X #REIHTIRA1T S5 & Figure 6A O X 5125 7 ZADWRINIC
M2 THOTNT 7 FARBNT, B DITFHVERIROEBGR SR INTZ, 2 8T A MNLEH
L 72 W4 % Figure 6B |27~ 7§, Bragg DAL 0 #: 0 i LIEREIX5.03 A & RAE S b7z (Figure 6C),
R T 2= VT = RO LEATEFHOEE L I3RR Y | EfEGIC X > THEEEN LA ES
TORMNDTIH, ZOXH M0 URBENBNZ EBR L, £2id. S EANTOMHEED
AREME L B DN, BIREASICEL Y BEAENMERE SN TV DS, HDH VI Eﬂi/ﬁ%iﬁb?ﬁ@? i
TWDDLBENTIERW O, AREMEORRICE EE D, ZOFELRIT H7-DITIE CD A2
NVOFERDBHENTEH D EHERI LTV D23, EEEORIE TIX ITO A 7}<J:0)Eﬁ'ﬁb|=§/\ﬂ§7ﬁ>éqf.% (2
W28, a7y TV LT,
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Figure 6. M°PPly-(R)-CLC OB ffTEANED it e X MEHT OfEEE (1=0.9957A)

446 RV 7 2= A VT = KO3 RTEBMESR Y b U — 7 #{iE
RY Tz = VT = RO LEAMEEDRRFF SN TV DA, BIlE 2R 15 e id 2 0
LTCORPBTWBLHREERD D, TOHAELEATHAETLE LIZBEROREDFEME LT,
e X ARET OFE RS D Figure TA O X 9727 U X LA EEN TR SN D, T L THETSH
A E D72 IR 3 RTICIFET 720, R 7= =)bA Vo7 = RO 3 RotEEMN
Xy b U — 7 fEEOFRENEN AR O FERFER L 0 R Sz,
(A) (B)

Figure 7. HAE A4 F0 7 2 4 MEHE (A) & 3 WOTHBIE R v bV —2 i (B, st
BECRLE) O A=V

4.5 FEim
ARECITABICTF A 7 = VEBAEALERY 7oA VT = RE2a L AT Y v 7 iEaE T
AR L. EFREREATHZ LR LT, &5IZ THE BIKFP COBMESIEICLIVARY 72=)L
AT = ROEMEGEAZIICO TR L7, B X BREPTOR RS Z O 7k v K L
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WS LGS L7z, HFHICHIRTH L Z & EHVWAIRIETH L Z L7 EOMEE R T 5 Z & TR
Tz =A YT = FOEFEEME L L TOISHANHFEN D,
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4.6. AL OFHM

ol
oes

(R)-BN: white powder (2.68 g, 55%). 'H NMR (400 MHz, CDCls, 5 from TMS): & 7.94 (d, 2H, J = 8.4 Hz),
7.87 (d, 2H, J = 8.4 Hz), 7.44 (d, 2H, J = 9.2 Hz), 7.37-7.33 (m, 2H), 7.26-7.21 (m, 4H), 4.41-4.28 (m, 4H),
1.97-1.92 (m, 2H). 3C NMR (100 MHz, CDCls, 8 from TMS): & 154.62, 133.41, 130.39, 129.58, 128.08,
126.30, 126.15, 124.21, 123.87, 119.18, 71.92, 30.68.

ol
oes

(S)-BN: white powder (2.92 g, 60%). 'H NMR (400 MHz, CDCls, § from TMS): § 7.95 (d, 2H, J = 9.2 Hz),
7.88 (d, 2H, J = 8.0 Hz), 7.46 (d, 2H, J = 8.8 Hz), 7.38-7.34 (m, 2H), 7.27-7.21 (m, 4H), 4.42-4.30 (m, 4H),
1.98-1.93 (m, 2H). '*C NMR (100 MHz, CDCls, § from TMS): & 154.65, 133.42, 130.41, 129.61, 128.11,
126.33, 126.18, 124.23, 123.88, 119.21, 71.93, 30.66.

O:H<N4<;>7Br

N-(4-bromophenyl)formamide (1a): white powder (94%). "H NMR (400 MHz, CDCl;, § from TMS): & 8.65
(d, J =11.2 Hz, 1H), 8.38 (s, 1.47H), 8.057 (br, 0.86H), 7.47 (d, ] =8.4 Hz, 2H), 7.44 (s, 6H), 6.99—6.95 (m,
2H) C NMR (100 MHz, CDCls, & from TMS): § 162.06, 158.74, 135.79, 132.78, 132.07, 121.42, 120.32,
118.26, 117.46.

o~

Me
N-(4-bromo-2-methylphenyl)formamide (1b): white powder (92%). '"H NMR (400 MHz, CDCls, § from TMS):
08.49 (d,J=11.2 Hz, 0.27H), 8.43 (s, 0.25H), 7.82 (d, J = 8.4 Hz, 0.26H), 7.67 (d, ] = 8.4 Hz, 0.2H), 7.59 (br,
0.22H), 7.38 (s, 0.28H), 7.32 (d, J = 7.6 Hz, 1.19H), 7.01 (d, J = 8.4 Hz, 0.36H), 2.27-2.20 (m, 3H) *C NMR
(100 MHz, CDCl3, & from TMS): 8 162.60, 158.81, 133.98, 133.20, 133.09, 131.63, 130.33, 130.10, 129.81,
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129.69, 124.74, 124.24, 121.91, 119.04, 17.53.

o=

S
N-(4-(thiophen-2-yl)phenyl)formamide (2a): white powder (70%). '"H NMR (400 MHz, CDCls, 8 from TMS):
6 10.29 (s, 1.4H), 8.83 (d, ] = 11.2 Hz, 0.28H), 8.28 (s, 1H), 7.64-7.58 (m, SH), 7.49-7.48 (m, 1.5H), 7.43—

7.42 (m, 1.5H), 7.23 (d, J = 8.8 Hz, 0.6H), 7.12-7.09 (m, 1.4H) 3C NMR (100 MHz, CDCls, § from TMS): &

162.35, 159.55, 143.05, 137.62, 126.11, 128.40, 126.44, 125.91, 125.75, 125.03, 123.00, 119.54, 119.28,
117.80.

H
o=
HN / |
S
Me

N-(2-methyl-4-(thiophen-2-yl)phenyl)formamide (2b): white solid (56%). '"H NMR (400 MHz, CDCls, § from
TMS): 6 8.49 (d, J = 10.8 Hz, 0.3H), 8.38 (s, 0.2H) , 7.89 (d, J = 8.8 Hz, 0.2H), 7.74 (d, J = 8.4 Hz, 0.2H),
7.39-7.34 (m, 2H), 7.20-7.16 (m, 2H), 7.07 (d, J = 8.0 H, 0.6H), 7.01-6.97 (m, 1H)2.25 (s, 3H). *C NMR

(100 MHz, CDCl3, & from TMS): 8 162.55, 158.89, 128.66, 128.06, 127.97, 124.93, 124.64, 124.38, 124.34,
123.11, 123.06, 122.92, 120.67, 17.56

o’
0]
S

5-(4-nitrophenyl)-2,3-dihydrothieno[3,4-b][1,4]dioxine (3): brown solid (34%). '"H NMR (400 MHz, CDCls,
8 from TMS): & 8.19 (d, J =8.4 Hz, 2H), 7.84 (d, J = 9.2 Hz, 2H), 6.46 (s, 1H), 4.47-4.19 (m, 2H+2H). *C
NMR (100 MHz, CDCls, & from TMS): & 145.38, 142.43, 139.74, 125.63, 124.03, 100.95, 64.98, 64.26

o’
O
S

4-(2,3-dihydrothieno[3,4-b][1,4]dioxin-5-yl)aniline (4): white solid (61%). "H NMR (400 MHz, CDCl;, § from
TMS): 6 7.49 (d, ] = 8.8 Hz, 2H), 6.67 (d, J = 8.4 Hz, 2H), 6.18 (s, 1H), 4.27—4.21 (m, 2H+2H), 3.69 (br, 2H).
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BC NMR (100 MHz, CDCl;, § from TMS): & 145.13, 144.85, 142.07, 136.60, 127.28, 127.15, 123.67, 117.99,
115.10, 95.62, 64.63, 64.49

H o)
@] :|-|<N O—g

N-(4-(2,3-dihydrothieno[3,4-b][ 1,4]dioxin-5-yl)phenyl)formamide (5): white solid (66%). "H NMR (400 MHz,
CDClIs, 6 from TMS): 6 0.86 (d, J =11.8 Hz, 0.47H), 8.37 (s, 0.49H), 7.90 (d, J =11.2 Hz, 0.45H), 7.68 (t, J =
8.6 Hz, 2H), 7.53 (d, J = 8.4 Hz, 1H), 7.06 (d, J = 8.8 Hz, 1H), 6.28 (d, J = 8.4Hz, 1H), 4.32-4.22 (m, 2H+2H).
BC NMR (100 MHz, CDCl;, & from TMS): § 165.12, 158.69, 142.20, 137.96, 135.12, 134.69, 130.49, 129.83,
127.20, 126.58, 119.93, 118.94, 116.25, 97.62, 97.36, 64.77, 64.72, 64.49.

C‘ENLQ—@
s

2-(4-isocyanophenyl)thiophene (6a): yellow solid (87%). 'H NMR (400 MHz, CDCl;, & from TMS): 6 7.77 (d,
J=8.4 Hz, 2H), 7.65-7.63 (m, 2H), 7.60 (d, J = 8.0 Hz, 2H), 7.18-7.16 (m, 1H). *C NMR (100 MHz, CDCls,
o from TMS): 8 164.61, 141.32, 135.00, 128.79, 127.27, 127.13, 126.34, 125.37

+

C=N 4 |
S
Me

2-(4-isocyano-3-methylphenyl)thiophene (6b): yellow solid (76%). "H NMR (400 MHz, CDCls, & from TMS):
6 7.88-7.70 (m, 1H), 7.69-7.68 (m, 1H), 7.66—7.64 (m, 1H), 7.62—7.60 (m, 1H), 7.44-7.41 (m, 1H), 7.18-7.16
(m, 1H), 2.31 (s 3H). *C NMR (100 MHz, CDCls, 8 from TMS): § 164.70, 140.23, 135.29, 134.74, 128.55,
127.18, 127.16, 127.03, 125.31, 17.3

o
0
S

5-(4-isocyanophenyl)-2,3-dihydrothieno[3,4-b][1,4]dioxine (7): yellow solid (50%). 'H NMR (400 MHz,
CDCls, & from TMS): 6 7.72 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 8.8 Hz, 2H), 6.36 (s, 1H), 4.33-4.24 (m, 2H+2H).
3C NMR (100 MHz, CDCls, 8 from TMS): & 164.06, 142.27, 139.24, 134.42, 126.54, 126.34, 115.51, 99.17,
64.84, 64.32.
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