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2o R SR L 1) LR K 4 T B R PA-PLLA-3k PA-PLLA-4k PA-PDLA-3k fil PA-PDLAAk 5B T/ FRMA
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], Ko F B A 1 F- A B2, IR OK 2 B F2 4% Cotton 250 1 7 01 4 2 5 76 A [R) 5 70 v SR 2 e 3 % MR e 4 42 174
BRI 5 DK £ e B AL G2 1) e e IR B 1 R v T AR A1

KB NAKER, WHIARRE, BARAKS FHRE, ROSFRIEGE, BARH, BiEHS

et AV RSV E MRS Z — Y
AW 2 e e Xt H R Y Th BE A O
gt T A R M SR A (IR 2 bk R
SRR RS A RS RIEWS] T 4 H
BT 9 248 7 o 3 B AL 6 1) R
CRRRAE X A= Wy E T A 1 T M o R S
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(0 3R LR K 431 B A B AR AR SR A AR TR 52
W7 R FIRR IR, G T LR FLER R M
) B 2 B % GPC ., GPC-MALLS F1'H-NMR
XF 7= WA T RAE S B, JF L CD R UV-Vis 6%
G3 A HOG 2 0E k.

1 LIGER4

SR g
L-T5 25 Hg , 2l > 98% , H A Z st Ak ik Tl
AR AT AR R E A5 A 2 IR D-INAC
fig, 4% > 98% , H A 2 BF b 24 0F 5 fr , i )
BUZE R E 45 5 2 K51, 8- A 22 WA [5. 4.0 ]
—W-7-4%5 (DBU) L 4lifE > 98% , H A 7 5L 4k i
Tl A RS AT CaH, i 7k I 28 8 2%
PR AL B 5 Ak A (Cul) , HOAS 4l 0E A 22 A BR 2
Al (SRR ) — S A48 (PdCL, (PPhy ), ), H
AR A A AR 2 R 5 4-0R0 8l R = T
REIL 2B, HARR BAL R Tk A FRZA &) e T
B (TBFA) (% THF % (1.0 mol/L) , H ASC K AL
FAMRAE ; Z[2.2.1]2,5-58 i e —
K ([Rh(nbd)Cl],) , 4l JE 96% , V4 % 35 B 75 i1
ZF (Sigma-Aldrich) fb 22 A BE 2\ 7] ; EL N, H A< 46 1F
5 F A BR 2 7] 5 CHCL,, CH,CL, F1 THF, H A& KR
fe2F A B2 | 8 T CaH, B K IF 78 18
AbF.
1.2 S|EF—A-ZHEFPEHNER

7 Et,N Kk il A Cul, PdCL, ( PPh,), ,4-1
RN = W IR AL 2 B IR A 4t R AL
PSR R AA T 70°C R 36 h. o uE 15 3 £
W) 0T, e i 78 e L BRIV R0, PR (a3 s R Al
15 3] 4 0 [ A 7 B ——4- = 1 LR 2 e R DR
Figt. 7F 4- = W LRk O 2 B IR B BE eh in AL THEF i
HF R, A TBFA /) THF #3015 h.
TN R T e 78 e A BRV R), H EHR de RK R AT
By B WEAHLZE ] MeSO, T4 il ik e, it
AR R KBRS Ak o B4R 2l 15 3 4-2 b
FER P % 84.2% .
1.3 UEZHARENBIBAS FRENE
B

1.1

EFER D T &S E (H,0 f10,
AR T340 /T 0.0001% ) T, AR UK 15 22 i
CH,Cl, 4-Z B3 0% B DBU Jin A 21 52 0 ) e,
25°C J N 30 min. 7E SRR R , i 4
15 min, 2 1k BE5 BON. 8 B TR G T A B R &

4 R B R T YE. H @ T EE ] CHLCL/
CH,OH HEAT FFULVE AL BS , B25 T4 12 h, 45 3
B ACIR R FL AR K 73 1 # 4k (PA-PLLA & PA-

PDLA).

1.4 URZHRARENRIBKAS FRERY
BX

R

EFER T ETBRAEAR T S RILR
KT 5k PA-PLLA 5 PA-PDLA Jii A EI| )2 i Jffi
i, CHCL, i %, Kk in A [ Rh (nbd ) C1], F1
Et;N,30°C Hit P 5 24 h. 76 5N i i AR H
2, et 15 min 26 0 A BN R SN TR A T
AH) K B R 8 B B0 vE , i CHL,CL/
CH,OH #F A7 P10 3 b B, K 7= 5 1) JFHA4RG 24 i £ T
A S 4> B 4l i sh A N 83 4l CHCL, , g F% 7%
RBREER T A TR 12 h, 152 8 (i LR FL
M2 R O B B 2R 9K £ B (poly (PA-PLLA) & poly-
(PA-PDLA)).

1.5 Mk 53R

K H 2 B 7 JEOL JNM-A40011 7 % i 2 4%
JEE A AT H-NMR U3, 2 4F 7= ) 1) 45 4, LLOR
A (CDCLy) Ry 77, DU 3L ik U (TMS) Oy
WHR ;R H A 50 #7 Tolk 23 /] 89 JAT LC-9201 #Y
118 BF 1 4 W AH €235 % poly (PA-PLLA ) il poly ( PA-
PDLA) #E 47 4 B 4 40, S50 A 1R 23°C, il H 1
TS A R % 4l CHCL,, i &4 3. 5 mL/min ;2R
H 74y 56 Jasco GPC-900 #U &t k8 18 i (0 1% 70 i 3R
FLIR WAE X 73 7 8 (M, oo ) B T4 o0 A0 (M, /
M,) SIS A TR R 40°C, fifi B4 9 3l AH O o i 4l
THF, i 524 1. 0 mL/min; 2R H] B 2 3% (43 -2
i1 BE WO O U R A A ( GPC-MALLS) ( DAWN
EOS, 32 FE P AE R AR 28 w)) W B i 1 2 &
BHEE  SCUe A TR R 40°C, Al Y B A O €8 3 4l
THF , Jiidit > 1.0 mL/min, ] A 36 & 90 HE 55 5 R
/NTE] ASTRA 5.1.6.0 #4117 poly ( PA-PLLA)
F1 poly (PA-PDLA) B 48 %) 43 F 18 (M, cpearrs ) F
FREZE ([ n]) . R A H A 46 Jasco J-720 B[]
A 3B AL 3R poly ( PA-PLLA ) fi4 [B 4 — 1] £8, ¥
(CD J&3%) A1 48 4hn] Wi (UV-Vis) |, P K

& 1 mm.
2 #ERE5

SIEZFIME M SR
G RN ——4- LRI B 5 o 2 A
AR G 2 UL P 1L S — A 2 RO A i 5T

2.1
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PdCl, (PPh,), FI3LEAL5 Cul APER T, 2517 4-
TROR H B RN = H 3 i 3 £ f 2Z B Y Sonagashira
BB N, f5 3 4-= 1 3 fef 3L 2 B 35 O T 5 5

TR AE ALY T B (TBFA) AR HTR,
B 4- = F L ik 2 bl R 2 T B o g1ty = Y R o
(9 B, 45 31) 4- 2 e T

PACL,(PPhs),, Cul
B—( p— +TMS—=——H 2(PPhy),
OH

EGN, 70°C

o - TBFA , THF o —
= Q_\OH r.p. H—= @_\OH

Fig. 1 Synthetic route of 4-ethynylbenzyl alcohol

4-= W BLRESE PSR RN 4- 2 B IR
Tt 1) A s T i S5 UL BT 2. ph 81 2 W] I 4- = O
B i 2 e 2 TP PR E 04 L 6 = 0. 25 Kb Sy P 3 4
JRF,6=7.2~7.6 b WEALAFTF,6=4.7 4N
THESIRTF,6=1.7T 0 HERXIFEF, XIEWH
4- PR B RN = H R I £ e 2 1A R A T IR R
o7 .
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Fig. 2 '"H-NMR spectra of 4-( trimethylsilyl) ethynylbenzyl

alcohol (upper) and 4-ethynylbenzyl alcohol (lower)
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Bl 2 19 2 i AT L, 7E 4-2 e LR
T 0 A% g AR HR A3 v, 8 = 0,25 kb HY L AU T 1
W % R E AR 2= A% Ry 3. 07 Ab i B T o bl
SR AR AE 6 3156 I A ) b BN Bk T = R R RE S LU
EAMTRBEE AT 51 K fl—4-2 B SR H
fiz.
2.2 AXRBEEEAREERNSH

e CH,CL W, LA LA &RHFEY
DBU M AL 7], DL 4-2 Be 3 28 Bk 5] & 5, i
17 L-TN 28 BR A1 D-19 22 T 08 3% 4 T 38 3R & S B, I
R UL 3. AR DBU 5 5] & ) 4-2 P FE o8 B
P38 3k ST B TR AR 2 e T A S R Y
SEUGF TN 3E R Fk ik v 4 e 3R AT S A% E T, Al TN 22
LA 3o O AU T 2L AT T R RO, AR B LK 2
Ry v L B R L-FL B2 (PA-PLLA) F1 2R D-FL @2
(PA-PDLA). H F 7K & B it & /) #7 7€ , PA-PLLA
Al PA-PDLA 7] DIE R K o F SR 17 i — 20 1
RA R
2.3 AN TFRENS FEEH

FEXA T IR A Sy b B v, 43 0 1 o
JUT- TR B 2B 8, 51 & i 3R 78 R 1 R i e, AT
TEFTA 6 1 0 JLT- DA AH ) 3 3 48 KL R A
BT LAAS S50 4 o] 56 W i o3 L AR B 0 T

DBU, CH,CI,

-0,

O

PA -PLLA

DBU, CH,Cl,

D-lactide L
Polymerization catalyst

DBU : Q\’:j
NS
N

Fig. 3

= 0

PA -PDLA

Reaction schemes of living ring-opening polymerization of lactides
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PA-PLLA Fll PA-PDLA ()53 4549 , Ho oy 12 Al 4%
() HATIHE

My pin e = Mo X ( [M]/[1]) x Conv%

+ My cinyuyibensst alcohol (1)

P My, o FARHE PA-PLA 2544 2035809 50 F
M NIRRT o F i, [M]/[ 1] R
B BN A5OREET BL AR R 5] K 5 9 JEE R L, Conv B
KA AR 1009% B, [M]/[ 1] B A BRIE B R &
JE(DP) , My snibensyt atcon A T KT -2 H LK
Bt 1Y) 43 - 5. 24T 2 4y F & 4 3000 F1 4000 11
PA-PLA, R ## /A 0 (1) i1 %4, Conv 2k 100% B,
[M]/[1]43514 19.9 F126.8, 525 h4 6l [ M ]/
(11435124 20 Fi 30.
2.4 KOFREMRIE
2.4.1 HfhR R

FEH IR R AR S FE R, L DBU Sy i fk
F,LL4- BRI R 51 k) #E CHLCL, st
BT L-NACERFN D-PN AS TR B TF 308 2R A B, 15 3]
PA-PLLA il PA-PDLA , R A& [ (45 J 0L 3 1. 7E
DBU f 4650 (VR IR, T3 22 iR 19 TF 30 3R & I i i
ATASAR P, 5207 I 6] A 30 min B4 AN FE AL
IR 99% . 38 ik AE H b R DL UE Y O ik R Al
YL RE T > 80% Hy .

b ¢
f= <:> d\o%ﬁl"(o?\(ﬁg\oi}l

PA-PLLA-3k f
e

2.4.2 'H-NMR 43#7

SKH'H-NMR %t PA-PLLA 1 PA-PDLA [ 4%
FIHEAT T F4F. UL PA-PLLA-3k Ry 5] , % i 2 4R
AERE A, ES=1.4~1.T F15§=51~524H
PR B 43 591 Ay PA-PLLA 3 4% 35 1k P 3 0
F,6=3.1 bk PA-PLLA Kk &S Jf 1,8 =
7.3 f18=7.5% PA-PLLA £ EHEFET,s =
2.7 4bh PA-PLLA R SR 7,6 =4.3 ~4. 4
SRy 5 2R i 8 R A 48 1 kTP R U L R SR R
TR, B A BT AR 2 Sy i 3 ) R 4y F
AR, 5y Ah  RE T LGE A R IR S T R S
Wy 3 B S 7 06 1 AR 43 AUOR s B RE AT &L 9 R
WA ST A = 7N Wy

DPyy =1 oy /1 ,,.72 (2)

K, DP MBS ROCIETT B R E T
J6=5.1~524bERE W) 3B B S5 1 1Y
Ty L 8 =301 4b R s b 3 A 1 16 g AR
gy B BRI E R K TR R R G B
DP g FIAR H5 DP o TH R 53 T 5 M, g WLFR 1.
MR T ATLLE Y, DP 5 S AR 5] K50 (9 BE R L
([M]/[1]) HeAR B0, M, o 5B 50 7
FEA — B BRSO o A R L S T
A3 AT 95 B 2R 4B 3 R o T R

! Y
cpcl b
bIC 3 ¢ N\d
g———‘J O 0
5 b ! : fg

, /3 c/ E fl (—)

b > b
g {h e

_ 2 : _ poly (PA-PLLA)-3k OH,,

Fig. 4

2.4.3 GPC 4¥7

Wl GPC I K75 ) By K 53+ # ik PA-PLLA
Fil PA-PDLA (9 80540 %F 4> F 4t (M, o) FI5F
WA (M /M) WK Ko F KR M, o B &
[M/[ 1] B 38 0 T 38 K, M, o B9 75 4 8 35 15
DP i M, i 728 408 B2 — B, Ko 7 Bk
MR SIS FEER -84 4
BESHEG M /M, ¥ < 1,10, FESARAE. Xk

2 1

"H-NMR spectra of PA-PLLA-3k (upper) and poly( PA-PLLA)-3k (lower)

HH R ) M A BT 1R T K A AR I A Ak 4
il T HAY RS R AR
2.5 KA FEREANHNBERESH

T A BT, B CHCL s 7, 78 [ Rh-
(nbd) C1],/EL,N {4k fE ] 7, PA-PLLA il PA-
PDLA ) 2B 3k & A2 R A I, 75 W 7 €6 52 21
o, 15 3 DL ZL IR S 04 1 3R K 2 e, =g X D
A s.
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Table 1  Polymerization results of lactide with 4-ethynylbenzyl alcohol as initiator”
monomer [M]/[1] Conv." (%)  Yield(%) M, crc M. /M,* DPyyr M, xur b
PA-PLLA-3k L-lactide 20 99.9 82.1 3,660 1.10 19.7 2,970
PA-PDLA-3k D-lactide 20 99. 4 81.9 3,750 1.09 21.0 3,160
PA-PLLA4k L-lactide 30 99.9 82.6 4,720 1.08 28.9 4,300
PA-PDLA-4k D-lactide 30 99.1 82.0 4,680 1.08 28.4 4,230

“Polymerization condition;catalyst, DBU; [M] =0.7 mol/L; [M]/[DBU] =

100/1; RT;"Determined by' H-NMR ;  Determined by GPC in

THF
0] =
= O _A H CHCly 5
- %O%k( ¥ o i AAVAVAA
PA-PLLA
0, O
g
ooy
Sy
poly(PA-PLLA)
_ 1 1 V'
= o %&o ot CHCl, _
H Is) " [Rh(nbd)C1],/Et;N 1
PA-PDLA
0.0
Polymerization catalyst TQ
S o)\(
[Rh(mbd)Clly: < “Rn SRR P Oy,
sy . >
poly(PA-PDLA)
Fig. 5 Reaction schemes of homopolymerization of polylactide macromonomers bearing
4-ethynylbenzyloxy end group
2.6 KRIABRAMEHREZRHEHSRIE TR AR Y, H R R B o 1 (M, e )
2.6.1 sryES0 TR B oy 5 5oy A (M /M) 4% & 3 5y F R

RIALMR KR 7 AR H) RS =P8 GPC i 46
ULIE 6. A5 7 Wy P LT Y GPC 2 Sy XU, /T
Yy v s 1 B 25 SR W) R AR SR W 4H R, B R
Jr 1 S AR U U R 23 AR RO OE 4. SR A
P ) 46 WOAE C T X 7 Wy AT o0 S B A, AR B

(M, coonnns) WL 2.4 ANKE R 3RA5 T B 14 7
L PERIYRTF 87% KRBT 53 F (M, o) N
2.85x10° ~3.84 x 10’ , 5 F 0 (M, /M) N
2.06 ~2.90, 4 %t H ¥ 43 F 8 (M, gponans) N
2.13 x10° ~2.74 x 10°.

Table 2 Homopolymerization results of PA-PLLA and PA-PDLA*

Yield(% ) M, xur boof M, e MM M, crcmaris [ n] d o
macromonomer x10°°¢ x10°¢ (mL/g)
poly( PA-PLLA) -3k 88.4 2,970 2.85 2.27 2.24 23.8 0.77
poly( PA-PDLA) -3k 87.2 3,160 3.28 2.90 2.13 22.0 0.78
poly( PA-PLLA) -4k 88.6 4,300 3.84 2.06 2.74 25.1 0.74
poly( PA-PDLA) -4k 87.5 4,230 3.39 2.16 2.28 23.1 0.79

* Polymerization condition: [ M] =0. 1 mol/L; [ M]/[ Rh(nbd)Cl],/[ Et;N] =50/1/50; temperature, 30°C ;" Determined by' H-NMR ;

“ Determined by GPC in THF; Determined by GPC-MALLS in THF
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PA-PLLA-3k

poly(PA-PLLA)-3k

Before purification

After purification

S E
10 15 20 25 30

PA-PLLA-4k

poly(PA-PLLA)-4k

10 15 20 25 30

PA-PDLA-3k PA-PDLA-4k

poly(PA-PDLA)- 3J poly(PA-PDLA)-4k

10 15 20 25 30

1 1 1 1 1
10 15 20 25 30

Retention time (min)

Fig. 6

GPC traces of PA-PLLA and PA-PDLA ( upper),

poly ( PA-PLLA ) and poly ( PA-PDLA ) before purification

(middle) , poly(PA-PLLA) and poly( PA-PDLA) after purification (lower)

100 1

[7] (mL/g)

1 I 10 ‘ IIH”IIOO
My, Gpc-marLs X107

Fig. 7 Double-logarithmic plots of [ ] versus M ¢peyaris
for poly( PA-PLLA) -3k in THF at 25°C

T8 3 B AT G R R Y BE R B B -2 A
JEE WO 6 B BE AT ( GPC-MALLS ) I 35 it 1)
L FE i poly (PA- PLLA) SBkEE(n]) 5H
B FRMLARLE 7. @5 ESEY ST
R B, AT LLiH5E i Mark-Houwink J5 72 (U
2(3) ) A o, XA H B o AT LAHIR A i
WHREVHIEE. — Bk, a0 < 0.5 BRER
AR ,a = 0.6~0.8 YRS WELRILE
PEEE. 2 2 PRI K5 F RN R YN o
fHILE 0.6 ~0. 8 JEHHE A, B H 43 F 2P 4
FE &
[n] = KM cocmaus (3)
2.6.2 'H-NMR 4#
K H'H-NMR Xt 5 43 F & 3 B 7= 9 ik 47 %

fiE, W 4. ZE 24 724 poly (PA-PLLA) -3k ' H-
NMR G [ v, 6 = 3.1 &b 1) oK uify b 36 &0 04 3
KOUHIR CRIER A T RE RN, AR T Rk
K355 AH AT RE 2 H T00BE 19 70 ek, EHEM
WEh R, H-NMR % E %A B A L E8EA
J - FOR R SR 5 S

2.7 DERIABANMNENREZERNAZFLES
Hr

i T &% (PLLA F1 PDLA) BA %, 0 WL 5
RO F 42T IR 4. R CD SGiE 4
#r poly (PA-PLLA ) 1 poly ( PA-PDLA) iy 3 4% 14
% & 8 J& 4 N KE S E DMSO i CD Fl UV-Vis
JEi X R A WAE 300 ~ 650 nm (13 [ P )
LT Cotton i) (434,363 1317 nm 4b). K4+F
HRTE 300 nm DL B XA CD 55, X s

FUHY Cotton RN — 2 f& A £ bR EBE T 7 A 19
Pt poly (PA-PLLA) #il poly (PA-PDLA) 4 3= % ff
SIE R TR BEA 4. 1T H. poly-( PA-PLLA) il poly-
(PA-PDLA) ) Cotton 5 N 19 77 ] AH S, 3 i3 B R
R ESE ) Cotton RN A 7 18] 52 K4 F Bk F
PERISZ IR, Ko T SRR B T PR AR R, SRR 2 b 32 8
Cotton 8N (14 75 [} AR [F] , R 43 ¥~ B4R 1) T PR A I
WA 2 W F 4% Cotton BN I J7 [n] AH 2.

K9 (a) AR XS poly (PA-PLLA) -3k F-
PESEEPERE S M, & 9 (b) /R T poly ( PA-
PLLA) -3k 75 AN [R5 300 b ) B 600 . 7 A 1 3 700 v Bk
NN EE (HFIP) 5b, 7€ 363 nm b3 H 88 T B
B IE Y Cotton . WE 9 (a) filf 7~ , Cotton R§
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Fig. 8 CD (upper) and UV-Vis (lower) spectra of poly
(PA -~ PLLA) and poly(PA — PDLA) in DMSO (1.0
mg/mL) at 25°C

37 BB S5 IR S CHLCL, < 4K 3F < THF <
DMF < il < ZJF < DMSO, X &% poly
(PA-PLLA) -3k =4 B 42 iE #4 4 1Y B0 4% 75 B 7 X
S 3 7R v e SRR ] ) IV 3 . 3 S B 4 ] B R
i T poly (PA-PLLA) -3k 3= 5§ 1 A [7] ¥ 77 A9 AH B
Y FH A [R) BT 3 )0 . i 181 9 (b) | WL, 78 DMSO ., Z,
Ji§ (IR AT DME 1, poly (PA-PLLA) -3k 5 W B (%
T AL, R AL DAIEL 9 (a) W] DL FE 3 26 375 5] o
poly (PA-PLLA) -3k f§ UV-Vis W i 5 3% + 43 #H
oL, 3 5 R B A ¥ W B €4 2 — B0 . 7F DMIF [ THF |
TSI AR b S AP RS U T EE

=
g
<
g
(53
&
=
T
s 2y —— CH,CN
X - = - Acetone
2 4t - - DMF 151
++o THF <
- - - - Dioxane g
. —-— CHCl; ]9 =
‘,/ v oo CH,Cl, IE
/% --"- HEIP g
’ 15 =2
X
w
1 1 1 N oA A 0
350 400 450 500 550 600 650
Wavelength (nm)
Fig. 9
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poly (PA-PLLA) -3k [y UV-Vis I Y 't 3% 4 # 41
¥, BEIRWEMCAE (&) 3B W3S, ¥ W0 € oh 3 (8
AL RS . X R R AL R B R T RE S R A
P Ae X Se R B R R AR A AT O, Xl g i
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Fig. 10 CD (upper) and UV-Vis (lower) spectra of
poly( PA-PLLA) -3k in DMF (1.0 mg/mL) at different

temperature

(a) CD (upper) and UV-Vis (lower) spectra of poly( PA-PLLA) -3k in different solvents (1.0 mg/mL) at 25°C ;

(b) Photographs of the visible difference of poly (PA-PLLA) -3k in different solvents
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SYNTHESIS AND CHARACTERIZATION OF OPTICALLY ACTIVE
POLY (PHENYLACETYLENE) WITH POLYLACTIDE SIDE CHAINS

Chun-hong Zhang'' *, Guang-dong Su', Hai-lun Wang', Li-li Zhang',
Xian-de Shen', Jian-wei Bai', Toshifumi Satoh®, Toyoji Kakuchi’

(' Polymer Materials Research Center, College of Materials Science and Chemical Engineering, Harbin Engineering University, Harbin 150001 )
(* Key Laboratory of Superlight Materials and Surface Technology( College of Materials Science and Chemical Engineering,
Harbin Engineering University) , Ministry of Education, Harbin 150001 )
(* Graduate School of Engineering , Hokkaido University, Sapporo 060-8628 , Japan)

Abstract  Sonagashira coupling reaction between 4-bromobenzyl alcohol and trimethylsilylacetylene was
carried out and then the trimethylsilyl group was removed to give 4-ethynylbenzyl alcohol. Living ring-opening
polymerization of lactide was performed under normal pressure and temperature by using DBU as a catalyst and
4-ethynylbenzyl alcohol as an initiator. 'H-NMR spectra and GPC were employed to characterize the chemical
structure of the products and analyze the molecular weight and polydispersity. The results indicated that
polylactide macromonmers bearing 4-ethynylbenzyloxy end group ( PA-PLLA-3k, PA-PLLA-4k, PA-PDLA-3k,
and PA-PDLA-4k ) were successfully synthesized, and the molecular weight of the macromonmers was
controlled effectively. Homopolymerization of the macromonomers was carried out by using [ Rh(nbd) Cl],/
Et;N as the catalyst to give poly( phenylacetylene ) s with polylactide side chains ( poly ( PA-PLLA) -3k, poly-
(PA-PLLA) -4k, poly(PA-PDLA)-3k and poly(PA-PDLA)-4k). The poly(phenylacetylene)s were
characterized by GPC,GPC-MALLS and 'H-NMR. The results indicated that poly (PA-PLLA) and poly ( PA-
PDLA) possess linear flexible chain with high molecular weight. CD and UV-Vis spectra of the poly-
( phenylacetylene ) s showed that poly(PA-PLLA) and poly(PA-PDLA) main chains assuredly possess
predominantly one-handed helical conformations, and the direction of Cotton effects was affected by the
chirality of macromonomers. The direction of Cotton effects of the poly( phenylacetylene ) s was the same when
the chirality of macromonomers was the same, Cotton effects of the poly( phenylacetylene)s were reverse when
the chirality of macromonomers was reverse. The intensity of Cotton effects was various in different solvents, this
meant that the regularity of helical conformation of the poly ( phenylacetylene) main chain was variable in
different solvents. Moreover, the stability of helical conformation of poly ( phenylacetylene) decreased with the
increasing temperature.

Keywords Lactide, Living ring-opening polymerization, Polylactide macromonomer, Homopolymerization of

macromonomer, Poly( phenylacetylene) , Helical conformation



