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1 SmERsy (t, J=6.8 Hz,2H),3.80(s,3H),3;355(t,]
= 6.8 Hz, 1H), 0.74 (s, 9H);" C-NMR

1.1 ZWHR (CDCl,, 100 MHz, 8) : 196.38, 176.29, 157.47,
S A R0 34 Sk i A A Al ) H v g & ok 147.16, 136.54, 133.60, 132.02, 131.83,

MR T R AR 22 4 T M [ 9 I 7% o B R, HE At 1) 3K 751 130.05, 130.09, 129.37, 128.34, 127.81,
KAEAEATAE I B . (S) 2-H 40 -2 -5 i ok 126.66, 126.11, 125.75, 125.58, 124.43,
AL -BEZE () ARBE SCHR Y A Rk 124.38, 122.06, 118.19, 114.34, 56.59,
1.2 Jlik iz 41.32, 38.98, 38.69, 26.61; C,H,,ClO, TLZ />

AV-400 # ®f 3t ¥R 1L, B+ Bruker 2\ Al ;
Polarmeter model 341 BUjiE Y61 , 35 E Perkin Elmer
/&) 3 Vario EL BT & 3 #7140, #2 [ Elementar 2%
Al ; Waters 1515 & 218 3% (435 A, 1 BT F)2
IER AT BRA R 5 J-810 8] — 8 3% 4%, H A Jasco.

1.3 (S)-6-BtE-2-FEE-2-HFAXBAE-1,1"-
BRE(2)MERK

0 CHPAE(S)-2-F A -2 - G o 4R 6 -1, 1-
Bk2%(3.85 g, 10.0 mmol) ., JG7/K AICL (1.67 ¢,
12.5 mmol ) F1 & W ¢ (50 mL) BiR& W rhZ2tg
TIMEE S (12,5 mmol ), % 0 %€ J5 # IR & ¥ 1E
0 CF#HEHE RN 3 h(2a fil 2b) w7 25 °C T fif £

BRI 8 h(2¢). 15N IR A ¥ A 20 mL 1 mol/
L HCL ¥, IR & W AW E o3 B AT HLZ JF 6
H A1 mol/L HCI (20 mLL x 3) FIEHIEEh K (20
mL x 2) Y% JCK B R 56 T 1% B A HL)Z g,
U8 VR 28 3 . 7% R I 2 05 ) i A R A W 2k 2 A
(200 ~300 H fif & ; Ge Wi, V(A i) - VA&
HBE) =3:1) 53 & BIA5 (S) -6-5 H-2- 1 4 Bk -2
TSGR A -1, 1 - IR OR R 2).

(S)-6-(3-5 P Mok Hk ) -2- FPY 4 -2 -5 I3 Tk 4
M1, 175625 (2a) (4.3 g,90% ), [l +10.0
(¢ 1.0, CHCL) ;'H-NMR (CDCI,, 400 MHz, §) :
8.50 (s, 1H), 8.12 (d, J=9.0 Hz, 1H), 8.02
(d, J =8.8 Hz, 1H), 7.96 (d, J =8.2 Hz,
1H), 7.77 (d, J =8.4 Hz, 1H), 7.50 ~7.45
(m, 2H),7.41 (d, J=8.8 Hz, 1H), 7.30 (1, J
=7.7 Hz, 1H), 7.21 (t, J=7.5 Hz, 2H) , 3.96

0
|OO R
OMe  rcocl, ACl

O —_—
04% CH2C12

Wr(%),3F5ME: € 73.33, H5.73; SCUfl: C
73.35, H 5.70.

(S)-6-P B Ak -2 - A A L -2 7 TG gt AR -1, 1 -
BZE(2b) (4.0 g,91%), [aln, +9.0 (¢ 1.0,
CHCL,) ;'H-NMR ( CDCl,, 400 MHz, §): 8.50
(s, 1H), 8. 11 (d, J=9.0 Hz, 1H), 8.02 (d, J
=8.8 Hz, 1H), 7.98 (d, J=8.2 Hz, 1H), 7.78
(d, ] =8.4 Hz, 1H), 7.50 ~7.44 (m, 2H),
7.42 (d, J=8.8 Hz, 1H), 7.31 (t, J=7.7 Hz,
1H), 7.23 (t, J=7.5 Hz, 2H), 3.79 (s, 3H),
3.07 (q, J=7.1 Hz, 2H), 1.25 (t, J=7.1 Hz,
3H), 0.73 (s, 9H) ;" C-NMR (CDCI,, 100 MHz,
8): 200.63, 176.32, 157.10, 147.10, 136.20,
133.59, 132.25, 132.08, 131.79, 129.70,
129.53, 127.88, 126.62, 125.80, 125.64,
125.48, 125.18, 124.75, 124.58, 122.14,
117.98, 113.98, 56.52, 38.67, 31.82, 26.62,
8.54; C,yHy O, TR /M1 (%), it HH: C
79.07, H 6.41; SC{H: C 79.05, H 6. 45.

(S)-6-pR It -2 - FH A -2 7R TG ot AR 2 -1, 1 -
625 (2¢) (4.0 g,88%), [ally +11.0 (¢ 1.0,
CHCL,) ;'H-NMR ( CDClL,, 400 MHz, §): 8.50
(s, 1H), 8. 11 (d, J=9.0 Hz, 1H), 8.00 (d, J
=8.8 Hz, 1H), 7.96 (d, J=8.2 Hz, 1H), 7.78
(d, J =8.4 Hz, 1H), 7.48 ~7.45 (m, 2H),
7.41 (d, J=8.8 Hz, 1H), 7.30 (t, J=7.7 Hz,
1H), 7.21 (t, J=7.5 Hz, 2H), 3.79 (s, 3H),
3.05 (t, J=7.3 Hz, 2H), 1.78 ~1.74 (m,

OO OMe  2a: R=CICH,CH,

2b: R=CH;CH,

OO A%Zc R=Cg¢H3

Scheme 2 Synthetic route of 2
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2H), 1.41 ~1.32 (m, 6H), 0.88 ~0.79 (t, J =
6.5 Hz, 3H), 0.73 (s, 9H) ;" "C-NMR ( CDCI,,
100 MHz, §) :200.08, 176.19, 157. 14, 147.17,

136.22, 133.65, 132.50, 131.98, 131.85,
129.82, 129.72, 128.33, 127.95, 126.61,
126.43, 125.82, 125.56, 124.80, 124.68,

122. 11, 117.96, 114.04, 56.38, 38.64, 38.60,
31.84, 29.18, 26.60, 24.60, 22.77, 14.15;
CyuH, O, JTCHR 738 (%), it HAEH: C 79.81,
H7.31; Sc8ff. C79.83, H7.35.
1.4 (S)-6-FGEmME2-FRE2-HXKXBRE-
1,1"-BXZE (3) AR

TE Ar GUEN AERA (S) -6-(3-F N BEAE) -2-
FH AR 6 -2 - NG Ik A -1, 17-BK 28 (9.5 g, 20.0
mmol) 7oK CH,Cl, (50 mL) % ¥t 2212 7% i =
ZHE (6.8 mL) i INGE S5 B RN TR A W AE 25 C
TR 24 h ¥ R N IR A BN 10% 15 ER R
(50 mL) H, BU B W 0 )2, o A L2 oK 2
A CH,CL, (10 mL x2) %, G IFAHLZE KA L
JZHRH 10% i £ 2 (20 mL x 2) R FI 4 46 7K
(20 mL x 2) Pk oK B R B8 T4 8 A HLZ 3

(0]

B, B R R e 25 08 B R T R B AR R R W AR R AT
(200 ~300 H ff it ; VEWLF, VA ) : V("
Hke) =2:1) 0 B 15 (S)-6-14 4 T k-2 - F 4 2k
27RO AR -1, IR SR 3 (8.6 g, 98% ) (R E
B 3), [alih +12.0 (¢ 1.0, CHCL,);'H-NMR
(CDCl,, 400 MHz, §): 8.50 (s, 1H), 8.12 (d,
J=9.0 Hz, 1H), 8.01 (d, J=8.8 Hz, 1H),
7.96 (d, J=8.1Hz, 1H), 7.80 (d, J=8.4 Hz,
1H), 7.49 ~7.44 (m, 2H), 7.42 (d, J=8.8
Hz, 1H), 7.33 ~7.29 (m, 2H), 7.24 ~7.19
(m,2H), 6.50 (d, J=17.0 Hz, 1H), 5.94 (d,
J=10.4 Hz, 1H), 3.80 (s, 3H), 0.74 (s,
9H) ;" C-NMR (CDCl,, 100 MHz, §): 190. 38,

176.20, 157.29, 147.13, 136.32, 133.61,
132.66, 132.47, 131.85, 131.79, 130.50,
129.45, 129.27, 128.26, 127.90, 126.57,
126.02, 125.76, 125.50, 125.18, 124.47,

122.00, 118.30, 114.25, 56.58, 38.65, 26.55;

CpH, O, TTE M (% ),itHAE: C79.43, H
5.98; SEE{E: C 79.40, H 5.95.
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Scheme 3 Synthetic route of 3
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BIFE 3. & TALA WY& stk DL R AR 56 1Y R AE
A& RS et
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REmRMESYREI T8 (M) HEES JEA B LM OC R KA A
i JEE B T i T R K 2R S W B o B A s R it LRSS R A EUR

A R AL T R AR O RS W Y H e ' Bl
A Al T v T A

Table 1  Anionic polymerizations of 3"
Polymer
Entry T(°C)
Yield" (%) M,“x107°  pPDI* [a]Z,*
1 25 73.2 7.9 1.41 +78.1
2 0 66.9 7.4 1.32 +82.3
3 -25 63.5 7.2 1.26 +87.6
4 -50 57.8 6.8 1.22 +90.5
5 -78 56.4 6.4 1.18 +96.0

“Solvent: toluene, [ monomer], = 0.5 mol/L, initiator = n-BuLi,

[ initiator |, = 0. 005 mol/L, reaction time: 24 h;"MeOH-insoluble

part;“PDI =M /M, , determined by GPC;%¢ =1.0 mg/mL in CHCI,

2.3 BAYKHXIEERRE-HEH

BE W KA WAL A 0 G B WL 2,
MEHR AT LR AR 3 Wt E [« N +
12,0, 10 B A 5 LR A WY L e 6 E [ ] W A8
g +96. 0, HbE G BE 48 X (B AL AT SR B A
AR Y 78 e e m s B e Y, TR AL A W it 2
T PR LA A TR ST 1 BTk ) BRI, b
ER ZE A 35 o 38 5 W L e B 1) 3 iRk 1 1% 5 B 28 3

FAR 3 B STRRAR L. BT LU T 8RR 3 T L R A

Wiy LI ' BE A 5 R P0G 2R A K A A2 IRl
FVEIR Z 00 A B A
Table 2 Optical rotation of polymer and correlative compounds in
CHCL*
Substance 3 2b 2¢ Poly-3"
[alZ +12.0 +9.0 +11.0 +96.0
“The concentration was 1.0 mg/mL;" The polymerization was

conducted for 24 h at —78 °C in toluene using n-BuLi as an initiator.

N T Bk — 2R W R G W B LD RE B R SR
PR R BIERAE R T TR R, &5 T
2 P B AL 5 W) (S) -6-1N ot 6 -2- P S -2 -4 I
Mt 2 -1, 17-K 25 2B i (S) -6-Be Mt -2 - 4 3 -
2RI BE A -1, 1 -BRER 2¢.3, 2b il 2¢ A9 LLE
JERE[a]f W3 2. 2b (454 5 5 A W 1 B {4 B
A R M H L [ ] 3h +9.0, 5
AR 3 LU E O BE R, X A HERR T SR T
FECRS WY LT A BRI R KA R
(. 2¢ BOZEHE 5 55 W 1 sy ik 445 F A DL EL G LG i
JHE [l i + 110, 415 5k 3 (1 L e 6 1%
T, HERR T 2 A v 2k 2 T HOR & W 09 H et

P HOBEE A B R OC R K A R R RS
Y i) B AR TEA 52
REWHE — @RHESE 7RG YR et
BAMEC R KRR T R W LR e
% RBEY 3 4 250 ~275 nm F1 285 ~ 325 nm 4353
I TR EUAY IE A BHITAUN ( Cotton effect) {55
e ZUAY G BRI (55 (& 1(a) ). 3 LER} i
HOVAG S RS Y AR e G5 R A= h T
PR IBEZE I 3 5| AL 19, DO LA 3, B IR B C 2R
Y1 2b LLKR G Wi B W) 2¢ RS A TSR
FPHBENTLF3A Bon HRHBEO 55

o

N

~

[6] X 107 (degree cm? dmol_l)
[\

0
-2
4t
250 300 350 400
Wavelength (nm)

1 1 1
300 350 400

Wavelength (nm)

1
250

Fig. 1 CD (a) and UV-Vis spectra (b) of poly-3, and its
corresponding compounds in THF at 25 °C

Concentration ; 8.33 x 10~ ° mol/L (referred to one monomeric
unit) for all of CD and UV-Vis spectra of poly-3, 1.48 x 10 ~*
mol/L for the CD and UV-Vis spectra of 3, 2b and 2c.

3, 2b 1 2¢ (AT WLOGIE (I 1(b) ) A2
AKENT W BRI n-m ™ BRAE WU (5 &6 78 270
nm Z247, RAETE B AW BRI n-m " BRI WU fE
SR E 275 nm A A7 HEEM R, B AWK
B on-m T BRIERUE SR EIZ KT 3, 2b F1 2¢ 1Y
B n-ar T BRIE WA 5 5 B SRR - T BRAE IR
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W 5 56 JBE ) TR 39 I A 2R S W R IR e R R
Sl

N T Rt E R A W HO e B R
KEBKERBTREYH EHEREMER, W
TRAY AR KRR AL 5 W) 1 4% 1) S PR TR
g . g fHR— DR AV 1 7 11 28
T A WO AT R TP 1 S W B0 — AR A B
Jit. Gl WS g MR AT LA EDUL Y SR AR R 5 Y 12
Ttk , IO EE R T 5 A W Wkt 1k 4 BE R TR
HERBRL . S ¢ (U2 3, W3R 3 T LA
A3, 2b Ml 2¢ B g {EAZACAR /N, AT DL A AT
BT 2008 4% 1] S R ) S e B (HER B W 3 A
li] 5 P X 5 g (R LA R R 18 47, e A T AR R HY
ARAE UE IR A W A5 R S R R LT R I
2b DA KRG Wi AU 2¢ 9 454 A AR R AN
A, X A R g R R AR REY
F A 0L e 4 1 7R

C=0

mn"\'- b25°C

e N o 78°C

206204202200
c=0

Table 3 The g-values of 3, 2b, 2¢ and poly-3*

Substance 3 2b 2¢ Poly-3

1.96 x107° 1.85x107° 1.76 x10 ™ 3.53 x10~*

g-value

?The polymer was obtained by polymerization for 24 h at =78 °C in

toluene using n-Buli as an initiator.

BA W1 e BE LA K BHIT LY 5 A W
FRRE B % U)AH G, 3 4 7 #E - 78 C (K&l 2
(a))F25 C (K 2(b)) F 7RG 0430
REVH G IR . oS E R AW E8EN
e 5 110 A% B G R B T R E 0 5 LA A S 04 )
il DA G AZ B L IR B 1% 5 B 4 B R R R G
FRRERE 2% 5. NIEL 2 (a) FHIEL 2 (b) AT DL Y 7E
— 78 C A5 2 1 3G W 10 Hk ik 1) A sk R e 1% ( DA
6=202.59 F|6§=201.90) 4 25 CHEHAWREY
FA 0k B 1) A% e R Ak % (N 6 = 203.27 F| 8 =
200. 93 ) i B BEAE UGB BE 5 B AR THE R
B R P A 2

b25°C

a-78°C

220 200 180 160 140 120

100 80 60 40 20 0

Fig. 2 " C-NMR of polymers obtained at =78 °C (a) and 25 °C (b) in CDCI,

() B 3 b S A ML BE PR R o, B-AN L TR Y ]
A MALE AT T8 OR R 4). Juk 3 12 5]
K RIE TSP AAE TR R S R R B A
B R B R vl 0 ) Aoz BEL A A R L 4R [ ST
I HIE HEF I I 2 (a) AT AR AL T 6 =

Hy
C—C7Li

R
3 R

X s H
Initiation _ -
n-Buli + o) Bu
):O

Termination HyH
— BurC-C

50 ~60 Y A% 1 e 4 e % 2 B A ML B A TR AR
EEMHPEMFSER A LA, R ERA 8 U
(i) [7] 7 44 B T8 2 HE S M A5 5 1 2 4.
REREXT R G WA Z 5k 5y 52 U K
3,03 AT LA B RS WAE 250 ~ 275 nm F

Propagation Hyy Hyy H, I_|l N
———» BurC-C-C-C C—-CLi
O ’20 O

R R R

e
SOt

R

Scheme 4 Synthetic mechanism of poly-3
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250 300 350 400
Wavelength (nm)

Fig. 3 CD spectra of poly-3 obtained at different
temperature in THF at 25 C
Concentration: 8.33 x 10~ % mol/L referred to one

monomeric unit

285 ~ 325 nm Y BHIRL N A5 5 Bl R G IR 1 T
T T 55, 2 W B A 3R Al JEE ) T L SR B AL

R BT IRE G i R

Okamoto %[34] B 25 4k 18 O A 06 M Y B R
A0 TR AR k-2 - L W A <08 FHY 4 i P R T 1) 3R 5 W 1Y
FUE O BE B 246 %o (B2 B R Y 4 4% JF 8k e el
JE BRI 2 TR A Y R e T R W AR T
BERAE T XS EEAS SCHY 35 W) 5 B R Z 18] Y LE e
DG HE B H (L T Y S DA 0 TR AR k-2 - W i 408 PR O
B HVREIR 10 R 5 W 5 HBRLR 2 [ B4 LE DG FE Y L
HA KRR, AT L5 R G 3 2 DL PR e 25
F B X AFAE Y

3 #ig

T T AL A A DR A7 B R 25 0 R
a, B-ANHE AR (S) -6- I Tt & -2 4 Ak -2 -
R OBt A -1, -0 2R 3,08 3 HTIE T 28451 &
REREBE WP TR TRE 2R RS
Y1 3 DL P R 45 4 9 JE 5 UA7 A
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Helical Poly ( a,B-unsaturated ketone) from Anionic Polymerization

of (S)-6-Acrylyl-2-methoxy-2’-pivaloyloxy-1,1’-binaphthyl

Ye-hui Chen, Jin Zhang, Li-wen Yang, Nian-fa Yang®
(Key Laboratory of Environmentally Friendly Chemistry and Applications of Ministry of Education ,
College of Chemistry, Xiangtan University, Xiangtan 411105)

Abstract  ( S)-6-( 3-Chloropropionyl ) -2-methoxy-2'-pivaloyloxy-1, 1’-binaphthyl 2a was synthesized via
acylation of (' S)-2-methoxy-2'-pivaloyloxy-1, 1'-binaphthyl using AICl; as a catalyst. In the presence of
triethylamine , HCl was eliminated from 2a to create monomer ( S)-6-acrylyl-2-methoxy-2'-pivaloyloxy-1,1’-
binaphthyl 3. The monomer 3 was anionically polymerized using n-BuLi as an initiator in toluene. The absolute
value of specific optical rotation [ a]a, of poly-3 is +96 and is about 8 times of that of starting monomer 3.
The large increase in magnitude indicates that the optical activity of poly-2 is not solely attributed to the
configurational chirality in the side pendant of binaphthyl and suggests that a higher chiral structure, most
likely a secondary helical structure ,has been formed. Poly-3 was confirmed to exist in the form of one-handed
helical structure in solution by means of comparing the specific optical rotation and the CD spectra with that of
3 and the model compounds such as (S)-6-propionyl-2-methoxy-2'-pivaloyloxy-1,1’-binaphthyl 2b and (S)-
6-heptanoyl-2- methoxy-2'-pivaloyloxy-1,1’- binaphthyl 2¢. This conclusion was also confirmed by the fact that
the g value of poly-3 is about 18 times of that of monomer 3.
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