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S&EMR)1,U-BEEFRESFARSEMRET
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(ERAFbTRR BEE  210093)

W OE EE(R)3,3-CTM2,2-ZETEREDU-BEE (R)-M1), (R)-6,6-2&%-2,2-ZETHER1,1-
BEE((R)-M-2) 4515 1,4- 22552, 2TEEE (M3), EEELT, B Heck EXMERMERF
PeREAF P-1 5 P2, AR 4 Fi4T T H-NMR."” C-NMR . FT-IR  JEJE B .GPC.UV #4047 BRI F CD
LWREAH . BATHELIATEESFEAFESS TEREEERFAT RFHRBE, FHERTT P
P2 HERENERNESARE, RAERTFRENFN0.4270.48.

@ (R)-BINOL, FHFKST, ZOLXHE, B6#, Heck R

BERERLTRTHERF —EEW5D
HHASFRERBWAITREZ . HFAEEH
EHER 2,2 - B -1, - B 25 B ( BINOL) e H AT
EYRIEERBPHARBEEN C, MANKGTEML
&Y, MEEANFHE(R)E(S)-2,2-ZRERR
B (BINOL) T = Wy By FHETh BB & 4 T A (XBE R
BEFHEH, ATULH - S BHRERRA
53k o m B R FE R B B BRI o TR 400
B 1996 &£ LA, Pu ¥ B4 2 0E MR BE B AT
A B TR, £3,3-M6,6-NEDH
S 0 R ZRESTHRERE, FRGE
—RFIFATFHRERLEEREL T, WEHAR
i U e e E |5 Rcc e ] A ()
HHER, HERLHNBTFERRE, &S

ERTHATEAMGHEEER" . BEHE

W E#T e, SIAAFERRER, NHE AR
EMmEESEA, FUHNSFHESFHEKE
By A Y AEE, AU N K E R, REfEnT
B —RENHRERARENIRERELT.
LG -ThEE X R AR EL, U(R)-2,
V. TIETEEV-RKENFHE1L4_2KE
2 3-ZTERENHEH FHAMEK, 4 PdEL
Tt Heck A RMEM3,3-56,6 - _FE
HEENR)-,I-BEETTFHERS T, HAY
FitFEHES TEFHEM S RCHESFTmE

1 XW¥ES

1.1 R 5%

ETHRAHWIL ERECLTHBLAR
it (R)-BEBEEMNBREYLEFTRA AR
i 2,3- B EMBLITHERA B 84
Pd(Ac), HIPEFE x4 T A RT AL A L, B
ARARBER A, BRERTE TR ER
B A AL 28

BHSEAREEREKIEHFEE SIM & F
48000DSCF Y78 Ye ek (UM % ; BA R B o TH
FIith i Perkin-Elmer Lambda 25 % % #b-9] L%
WAL R AR E T H-NMR K °C-NMR H
300-Bruker iR VML ; BAERR ST RO
ShI 1% Nexus 870 FT-IR W 2. EHXE « A
Perkin-Elmer 241 Polarimeter {X #l| 5£; CD Jt i .
JASCO J-810 B — & W X; BaTHATE
GPC i3 2 [ Waters-244 B SEC I, &%
# 10 nm. 50 nm. 100 nm, 1000 nm 4 # Micro
Styragel FE B EK, DI M indE, SN
veliw; BighxE Finmigan B2 7 LCG™Y
Wik; BATHRRESHT(TCAMRETHE
#4137 (DSC) % A Perkin-Elmer Pyris-1 BT AL

FERRSAPME, FEEEY 20 K/min.

1.2 #{k (R)-3,3-"®i-2,2-“ETHE-1,1-
B3 ((R)-M-1) W&k (R)-6,6'-28-2,2"-Z
ETHEE-1,1-BE ((R)-M2)&H (REX 1)

(R)2,2-Z(REPEAR)1,1"-BKE, (R)-
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3,3-2H-2,2 - 8%, U-BREFEA(R)-M-1 4508 1560.8, 1229.6, 1011.3, 755.4.

WXH[16 ~ 18] H LA M. mp A 125 ~ 126°C; (R)-M2 XK [18] A M. [al, = +18.8
lalp=-71.8 (¢ 0.5, THF); MS m/z: 650(M", (¢ 0.1, THF); '"H-NMR (300 MHz, CDCl, 8):
8.2), 538(65.8), 520(68.5), 127(100);'H-NMR  0.68 (t, 6H, J=7.4 Hz), 0.96 ~1.06 (m, 4H),
(300 MHz, CDCL,&8): 0.50 (t, 6H, J=7.3 Hz), 1.38~1.47 (m, 4H), 3.92~4.00 (m, 4H), 6.99
0.71~0.75 (m, 2H), 0.89 ~0.94 (m, 2H), 1.20  (d, 2H, J=9.0 Hz), 7.28 (dd, 2H, J=9.0, 2.0
~1.32 {(m, 4H), 3.27 ~ 3.34 (m, 2H), 3.78 ~ Hz), 7.42 (d, 2H, J=9.0 Hz), 7.85 (d, 2H, J
3.85 (m, 2H), 7.13 (d, 2H, J=4.1 Hz), 7.27  =9.0 Hz), 8.02 (d, 2H, J=1.9 Hz); “C-NMR
(t, 2H,J = 8.2 Hz), 7.40 (1, 2H, J= 8.0 Hz), (300 MHz, CDCL, &): 13.49, 18.70, 31.25,
7.79(d, 2H, J = 4.1 Hz), 8.53 (s, 2H); C-  69.17, 116.37, 117.17, 120.02, 127.09, 128.35,
NMR (300 MHz, CDCl,,8): 13.84, 18.95, 32.05,  129.40, 129.72, 130.16, 132.57, 154.76;IR(v,..,
73.71, 93.41, 125.80, 125.97, 126.30, 127.28,  KBr, em™' ): 2957.0, 2931.4, 2870.7, '1584.9,
132.42, 134.32, 139.93, 154.50; IR(v,,,KBr,  1493.7, 1327.9, 1270.0, 1242.9, 1070.3, 875.8,
" em™'):3050.4, 2953.0, 2927.5, 2868.0, 1557.0,  597-9.

(1) NaH, r.t. OMOM (1) #»-BuLi,r. t.
~OMOM (2)1,, -78°C
/ (2) MOMCI, r.t. e
R-BINOL
Br
\ Bry/CH,Cl, OH m-CaHBriK,CO,
78°C ~OH CH,CN Reflux

Scheme 1  Synthesis procedures for { R)-M-1 and ( R)-M-2

1.3 Bk1,4- "7 HX23-"THEH (M3) 129.4, 150.3; IR, (v,., KBr, cm™'): 3057.8,
2R (RER2) ' 2957.1, 2931.2, 2870.6, 1595.9, 1508.8,
1.3.1 L4-_REPRE23-THRELSR 1465.2, 803.7, 738.0.

2,3-ZTEEE, 1,4 "R 23-ZTEEEM, 1.3.2 1,4 -ZZWE2,3-"TEREZE (M3)8
4-THE2 S THEESBE M8, 191K, K 250 mL BT, A L4 REE2 3
250 mL ZFMFMA 1,4- " HE2,3-ZTHE  THHKEH(3.48 g, 7.60 mmol ), PPh,(4.38 g,
# (2.40 g, 8.00 mmol ), CCL, 150 mL M BEZ  16.7 mmol) 1 150 mL B3, B A EE, i E 7k
5 THE (26 mg, 0.16 mmol), WAV THE . N-  8h, IWHIKE, PHEZER, MESEERTH
RT-BEER(NBS) FShASHMA, MEE  BWHRO0mLx2), TH. FEEEKERE 250 nL
SEEMIb. BMEHTE, BRWEREEER, =MD, WA 30 mL CH,ClL, 22 mL 40 % P&
HENBOGEREE L4 ZRPE2,3-"TEE B8, A8, KB T(-15C)E8Em 2
F3.48g, MHEOIS%. mp K 92~94C; 'H-NMR  mL9%MERALMBEE, HiMEEEFARER
(300 MHz, §) 1.03 (t, J=7.2 Hz, 6H), 1.55 ~ MR . RMEHE, mE®RTMA 50 oL KA
1.68 (m, 4H), 1.85~1.95 (m, 4H), 4.16 (t, J 40 mL CH,CL, B4, KZEH CH,CL, (20
=7.1 Hz, 4H), 5.06 (s, 4H), 7.57~7.62 (m, mLx2), FIBEHEAHE, BHREUMAHKNE
2H), 8.06 ~ 8.11 (m, 2H); " C-NMR:§ 14.2,  ¥(50 mLx2), KRB TR, SWEH =5
19.5, 24.5,32.7, 73.9, 124.3, 126.2, 127.3, A, EERBER 1,4 28R 23 TEEE
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(M-3) 2.20 g, ZH 90 % . MS m/z: 324 (M~ ,
100), 309 (13.8}, 267 (46.3), 212 (77.5); 'H-
NMR (300 MHz, &) 0.91 (t, J =7.5 Hz, 6H),
1.38~1.50 (m, 4H), 1.65~1.74 {(m, 4H), 3.94
(t, J=6.6 Hz, 4H), 5.61 ~ 5.66 (m, 2H),5.68

HO OH n-BuQ OBu-n
. K.COQ,, n-BuBr Br,, HOAc
WA

n-Bu0 OBu-n n-BuQ

Br Br

»n-BuQ OBu-n

~5.70 {(m, 2H), 6.95~7.05 (m, 2H), 7.29 ~
7.35 (m, 2H), 8.05~8.11 (m, 2H); “C-NMR: s
14.4, 19.7, 32.9, 73.7, 121.7, 125.5, 128.9,
130.8, 134.0, 149.4; IR (v,.., KBr, em™'):
3077.5, 2958.2, 2932.9, 2872.3, 1626.1, 765.2.
n-BuQ OBu-n

(l)nBu.Ll _78°C Q
O (2) CH,L, -78°C

OBu-n n-BuQ OBu-»

BibhyP PPh;Br N
NBS Q _ PP Q HCHO(aq)/NaOHiag) Q N
ccl, - ERCH, CH,Cl,
Reflux .

Scheme 2  Synthesis procedures for M-3

1.4 WAFP1HER (RER 3)™

7E 100 mL Schlenk B, 7+ H/ A (R)-M-1
(0.5406 g, 0.770 mmol), M-3 (0.2695 g, 0.770
mmol), PdAc, (3.5 mg, 0.015 mmol), PPh, (16 mg,
0.062 mmol), Et;N (0.55 mL, 3.9 mmol) 1 5 mL
DMF, N, R MAE80C, BAOWERIN LT
EFAEE 100C, $EE/M 2 h, FRAAHRE
BTAREDL, AEBRESCRE BHERE
B, Sl e, BEBREA 150 oL
FRPHTHES FUE, RAOHHE 10 mn, B E
R, FEEFEEREX . AE TR B8
MEDFBETS oL CH,CL B A 150 mL FEH
RPiEHs-—-FRAFHERLY T, EETH, #
0.54g HBEBEHSF P-1, £ %, [al, =
- 191 (¢ 0.05, THF); 'H-NMR (300 MHz, CDCL,,
8): 0.45~0.78 (m, 12H), 0.94 ~ 1.04 (m, 4H),
1.23~1.28 (m, 4H), 1.52~1.59 (m, 4H), 1.84
~1.86 (m, 4H), 3.48 ~ 3.85 (m, 4H), 4.03 ~
4.20 (m, 4H), 7.18 ~7.29 (m, 2H), 7.32 ~7.48
(m, 6H), 7.61 ~7.72 (m, 2H), 7.80~8.00 (m,
4H), 8.20~8.41 (m, 4H); IR(v,, ,KBr,em™');
3055.0, 2955.9, 2930.3, 2869.4, 1679.8,
1590.4, 1236.2, 748.0.
1.5 BHFP2MEM (RER 3)M™

# 100 mL Schlenk HH, AIA M-3 (0.3667 ¢,
1.132 mmol), (R)-M-2 (0.6293 g, 1.132 mmol),
PdAc, (7.0 mg, 0.03 mmol}, PPh, (32 mg, 0.12

mmol), Et;N (1.0 mL, 7.4 mmol) # 8 mL DMF,
B, N, RIPTHHE 100C, KA 12 h,
FHEZE 120°C, HERM 2 h, BREAHBRES
THYRE, ERBRZERE. sHEZR,
AR IE, HIERE A 200 oL F 8§
WHTTEE, A 10 min, BRAASE, o
UE, R (20 mLx5), [F P-1 Fikit—44
. EESTH, 80.69 g BEEBFEHEST P-1,
PR 80%. [aly= - 177 (¢ 0.05, THF); 'H-NMR
(300 MHz, CDCL,,8):0.67 ~0.97 (m, 12H), 0.99
~1.03 (m, 8H), 1.45~1.75 (m, 8H), 3.99 ~
4.09 (m, 8H), 7.18~7.25 (m, 2H), 7.32 ~7.45
(m, 6H), 7.55~7.65 (m, 4H), 7.80 ~8.09 (m,
4H), 8.24~8.28 (m, 2H); IR(v,_. . KBr,em™'):
3063.2, 2956.3, 2931.3, 2870.2, 1679.1,
1589.0, 1.244.2, 817.8, 802.3, 758.4.

2 GR5iHiE

2.1 BHFPLP2AMA—MYR
GPC M iA7% P-1, M, = 7370, M, = 3600, PDI

' =2.05; P2, M, =5030, M, =2330, PDI =2.16.

P-1, P2 #8287t Heck & W&, R &MGR
AR, PdAc, HEAEY BN EL 2%, BB
H8%, —ZHRNBEH S, BoHHRENE
BH—FMNET, 6P I EMEFEHE P2
i, AR ERE, EMNGPCWRPTUFN, =
EWMERNMBRSFATFERERAHAEA
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R-M-1 or R-M-2 + M-3
PdAc; | Et;N

Scheme 3 Synthesis procedures for P-1 and P-2

AFEHN | AR TFEHT, B TEER
MERPNELMIATTER, RAREBTF
PR A TEB VLS P ERE R RBE. B9
F7E THF. CH,Cl, .CHCL, . DMF. B 3£ % % WLF
BRPERKNBHRE, XELS TMILEE®
HEAaFHRE" . BT T6A IE 1 FiR.P-1 A
P2 REBETHREHBLE, B4 F P17 370CH
HEMEME, RE 8%, 7 400~ S00CZHREY
70% ; P-2 7E 350 C R} LI, RE 5%, 7E 400
~500CZ A EELH 50%, XIRHED>F P-1 #
P2 EHRIFHMRBEEN. DSC AR S F P-1
WAL ERE(T)RTIC, BT P2 T,
H92C.

Residual weight (%)

[

100 200 300 400 300 600 700
Temperature (C)

Fig. 1 TGA curves of P-1 and P-2

2.2 WSF P-1F1 P2 iy UV BBl

B (R)-M-1.( R)-M-2.M-3 fIE4F P-1.P-
2 B % Sh ) 0 ORISR T 2. B (R)-M-1
B B W W Yy 243 #1292 om, (R)-M2H/ 34
% Wi, 43 50K 245,283 Fi 348 nm, (R)-M-12-1
W g e R R)-M-2 B 7R Mo Oy SR Ak P AL 3R

BT Y, T(R)-M-2 % 3 1R Woig 2 T
EIRR LI AR, (R)-M-1 T3 L
3 BRI AR AR 2 i T |EST B —
RIGIBH M A BRER A 1, - ORI EME
HMe, B BL(R)-M-1 7E 3 > X 35 Y %€ b 2 sl LG i
(R)-M2 E5H. BiEM3I R ARIEEN 311
nm. B4rF P-1 F1 P-2 7E 300 ~ 450 nm [A] F — 8
FEROWE WO, RS, X R A8 T4 M-
3 LB S A AL P A B B 4 TR T 3L
BEFAHE, FHES FHRESHT xx" Tk
BEMEZ . 5(R)-M-1 L, P-1 PFHE
T 1, USRI T SR R AR . P2 B0
%% SNET RLIR M ki 5 P-1 4R, 8 P2 5 P
eip AN, HFSWFHERERTP 1,1-
SeILyE AT AR Pk L R AT

2.0

it

SIELE
B e

Intensity (a.u.)

300 350 400
Wavelength (nm)

~500

450

Fig. 2 UV spectra of { R)-M-1, { R)-M-2, M-3 and
P-1, P-2 )

2.3 WMHF P-1.P2 e
M-2, P-1 §1 P-2 {36065 A 3 fs, M-2
RN E WA W B R, 25k 419 F1
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445 nm. ¥4k (R)-M-1 Hi(R)-M-2 £ 7] 1L X S
. W P-1 1 P-2 B ZE % (9 THF 8 CH,Cl,
T (1 x 107" mol/L) HP 72 K FH & T i B & 5t B ik
WKGHBIEE. 7 CILC, FRPUARETH
PRAES NS P-1 A P2 MRABRTRELSN
0.42710.48. P-1 M P2 B TEHBRE —E
5, HIEERNFAHEL, WHENTHRIPRIK
WAEEAHNE, XULBE P-1 O P2 B FEHEW
A E B A A R UYL P-1 A0V R R B 1 R
B 6 Fe i B9 B3R B Y TS 4 5128 492 1 499 nm;
P-2 MR BRI E N RIRE R o
B 487 5 500 nm. & 4F B 6 RS BR AT
FREMIBERXROE, XEATHS FE&E
H4 c BFARBEELINEIRZ THEKEN
PSPl P2 it B E 2 B Ik
B B T OEERRARIE , X 5 B F RO — B,
P-1 f1 P2 FYILEAEE R MHIE R . P-1 1 P-2 B9 [E
EEBEEESHB B EEL 10 nm 408,
XEHAABESTF P-1 #7 P2 EEERSEF C—C
BEEZAEXMBEBATTE on” WAL T
%ﬁﬁ{*%[ﬂ,m] .

—&—M-2 (solution)
—é—P-1 (solution)
—w—P-2 (solution,
===—P-] (solid}
—a—P-2 (solid)

Intensity (a.u.)
[a%]

1 1 L 1
500 550 600 650 700

Wavelength {nm)

1
400 450

Fig. 3  Fluorescence spectra of M-3 (A,, = 390 nm} and
P-1, P-2 (A, =450 nm)

2.4 WHFP1LP2HE-AM(CD)XHE

- (R)-M-1 WELAEXE X - 71.8, (R)-M-2 i
HLBEYCRE N +18.8; P-1 BOELBECEE R - 191, P2
B HLBE YR R - 177. R (R)-M-1 MIEG 5 F P-1
BILLBE R EAR AR, BRAWE, BEKRER 3,
AR P2 WX E S BE(R)-M2 4
R.XFMEHNEE XBESEE—Fa>,
mE 4 #E S R, (R)-M-1 B EER IR E A

Molecular ellipticity[6] (X 10%)

1 1 1 1 1
250 300 350 400 450 500
Wavelength (nm)

Fig. 4 CD spectra of { R)-M-1 and P-1 {in THF)

5 00 g
X

= 50

)

2 0 — - - — -
L

T

g —S50r

=

3

S _10nF

b= 100

350 300 350 400 450 500
Wavelength (nm)

Fig. 5 CD spectra of (R)-M-2 and P-2 {in THF}

~6.8x 10* (224 nm), + 4.79 x 10* (231 nm),
+1.98x 10° (249 nm); ( R)-M-2 HEE /R HE E &
+8.78x 10°(232 nm)}, - 1.06 x 10°(245 nm), +
7.35 x 10°(290 nm); P-1 BEERHEE FE R - 1.66
% 10°(238 nm), +8.50 x 10*(260 nm), +1.66 x
10*(309 nm), -2.78x 10°(390 nm) ; P-2 BJEE/R
PEIRIBE# +3.33 x 10°(234 nm), -2.93 x 10° (267
nm), + 1.22 x 10*(325 nm}, - 8.46 x 10° (382
nm). —BFHBEELEY Cotton N FE'B, HE
BHEBRMB A, (R)-M-1 B CD 57 224 nm 4L HY
11 Cotton LM 5 2% B B9 IE Cotton 3% B 20 H B IE
231 nm,{H 249 nm 4t IE Cotton B W , 5 =2 3¢ B B 1,
Cotton ¥ W £ 220nm AT {318 5 H B0 I & & o {E .
(R)-M-2 B89 IE 1 Cotton R N 43 B 25 232 0 245
nm, R HERE . P-1 F1 P2 BB ERSINMT
238 Ml 234 nm, {HH I8 B 5 3F N 45 th B B

. 5. ERAE(R)-M-1 MI(R)-M2BEHA'L, K

it, B4+ P-1.P2 ¥'L, BKiE 454 F 260 F
267 nm™ . BLEAFIRE 4> F 8 CD KM B SRR
ZATEFRAATFERKE T MERA B 55H Cotton 3
BE, 3R M TR S YRR R 5 | A .
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SYNTHESIS AND CHARACTERIZATION OF CHIRAL POLYMERS INCORPORATING
CHIRAL (R)-1,1'-BINAPHTHYL UNITS

SONG Jinfeng, ZOU Xiaowei, CHENG Yixiang, WANG Zhiliu
( College of Chemistry and Chemical Engincering , Nunjing University, Nanfing 210093)

Abstract Two optically active polybinaphthyls P-1 and P-2 were synthesized by ( R)-3,3'-diiedo-2,2'-bisbutoxy-
1,1’-binaphthyl ({ R)-M-1) and ( R)-6, 6'-dibromo-2, 2'-bisbutoxy-1, 1’-binaphthyl ({ R)-M-2) with 1, 4-
divinyl2, 3-bisbutoxy-naphthalene (M-3) via Heck coupling reaction catalyzed by PdAc,, respectively. Their
structure and properties were characterized by NMR, GPC, FT-IR, UV, circular dichrosim ( CD’), fluorescent
spectroscopy and thermal analysis.The butoxy substitutents on naphthyl and binaphthyl rings as side chains of the
polymers can improve their solubility in organic solvents and make them easy to be processed as electro-optical
sensors ., Both polymers show high thermal stability and have ‘strong blue fluorescence due to the efficient energy
migration from the extended m-electronic stmucture of the polymers to the chiral binaphthyl core. Photoluminesence
efficiencies ( @y ) of P-1 and P-2 are 0.42 and 0.48, and they are expected to be used as blue-green emitting
polymer materials .

Key words ( R)-1,1'-Binaphthol, Chiral Polymer, Fluorescence, CD spectra, Heck reaction



