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 OE E R EORYR L AR T 4 RS T Y SR B R R 4R [ HC=CCH,NH( P=0 )R,R, ]. I
#1,R, =OPh,R, =NC,H,COOCH, ; .4k 2,R, = OPh,R, = NC,H,COOCH,CH, ; .4k 3 R, = OPh,R, = NC,H,-
COOC(CH,) ;& 4 R, =Ph,R, =NC,H,COOC(CH,),]. 'H-NMR F1*' P-NMR Z=/iF. 7] %01 % B 44 ( BRfA 1) R B
WEPF o F0HR 25, 0 A4 2 Btk 3 Bk 4 5 3 U 40300 T LA A5 2 — M A9 B L4 L (nbd) Rh " [°-C HB -
(CoHy) 3 IR, A= S e o 25 590 B 75 3 3R B W 40 T VB I AE 0.4 x 10 7% ~ 0.7 x 10 ™%, 43 -k 43 i 75
1.26 ~1.98 JEFE Y 3 Fh & TV REM B A0 NI R A 0. WG BE ([ ] ,) (B Z 3% (CD) X R & WA [
M R B X e A I M Y S R ], A W B R OG0 B RS TR B — T 1) 1 R A 4, U Tk
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BEC T R TR BRI R A Y S IRE R £,
(ELJCH 2 5 Tk Tk B 38 45 0 O BIT 92 T 55 T
T b B R T S e AR L BT
Wy AR 5 TR B AR T R R TER 2 A
FIT ol 7 T 45 1) )32 649 52 1. Hisanari 4510 8 41
B T — Bl LUBE R 50 20 T8 R o 0 3 1) B 2 bk, 7E
A IE VR B S T Y R e 245 4, 9F & e
P T B O 3 M s AT X I 3 %
P TS A5 T Rl 3R A 475 X BB T A 4 T
LR . AR S8 35 76 T I BF 52 o B 45 I — Fib
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A TP B I R HA RO O HL
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FCAEAE 14, 43 35 B T P o W 1k 75 5] o F 4 B AL A
Wy A T T T 3K A R 5 T M R
iR IR S L R L 5l s i

IRTERG Y, BETME, JEsEim bk, Rk, ik

iSRG WA LL , A AR FRAR A AT Bl T P i i) B2
RAEW AR S AN ) 1Y Lol 2 1 ik (LT
PR I (L 2 R £ T AN Ll 2 B AT 1) AR
o TFAEAL G PR PR o0, SR 465 RO SR AT
Lo EEE 005 1 A B SR A G AR A B %)
IIVAES 11373 i 11 0 o (3 I AR L S LA B 3
S 00 e g SR R B T ISR B T ) R e 3R
WY, WSO R IE AR R X R 2R S W P
JICH 5 W) L B AF 50 Il T 45 T 5 i PR 2R 0 R T 245
FAY F) 52 060, DI 6 21 [l T 7 A Ol 27 3 M 1 e
RaWhrtER.
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1.1 K

P e (99% , Acros) | W i B (99.7% ,
Acros) \L-fifi 4 2 1 i (99% , % L i7E it 3t 81 B 4
B R 5 L-il 2 R 2 18 (98% , L3 %5 s fL T
B FD) 5 L-ili 20 s AL T 18 (99% , I ¥ i i
1o TR 45 A R 28 7)) 5 2 S FE W 1Bt — K (99%
Alfa) ; R ILBEEE — S (97% , Acros) ; AW &g, =
S (AR EE I 12 h S D) s To ok 20k L
(bt 4k T.J7) s 4k 5 (nbd ) Rh* [ °-C H B -
(CoHy) T A, 4o 2 WSk [16,17]. &k
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JE B R S TC K B B BE . LR LR A i Rk R
P81 kg oy A i) B AE

1.2 BEEM

12,1 RS T PR e i IR 1 (SR 1~ 3) 1Y &

W AR AL BETE — 50 (0. 02 mol) % T 30 mL 4
R, BT 250 mL [ B R . LI 24 R TR
(0.022 mol) % F 15 mL NkiE , 2818 He i 2| 2212 1%
InE BB b, SO S he 3 BB K U W R =
(B JES B Jih v, i AR R e (0. 04 mol ) |, Jz i 12
he K VR RTE 7% 25 B R 40 B s R0, A5 31 25 B IR
Y. K& O SR R4, 23 0 ] 2 mol/L
WL AN NaHCO, 3 W R U, B Je I 5 8 K Bk
ZrfipE. JosK MgSO, T4, 283k B 5 e 2% 25 B ¥ 7
LR TR SR ). A o B 5 S 4 L 18
B3 B R N 17.6% ,6.8% il
4.8% .

BAPR 1 R AR R B R T SURT Ll R
PRR B 2R R A B YR ™ W B 4 1S
e 17. 6% .

"H-NMR (400 MHz,CDCl,, 8):7.13 ~7.34
(5H,—C.H,),4.34 ~4.38 (1H,—NH) ,3.82 ~
3.86 (2H,—NHCH, ), 3.74 ~ 3.75 ( 3H,
—OCH,) ,3.41 ~3.50(2H,—N—CH, ),3.33 ~
3.36 (1H, >CH—),1.89 (2H, > CH,),2.03 ~
2.20 (1H, —C=CH ) ,2.25 (2H, > CH,) ;" P-
NMR (400 MHz, CDCl,, §):7.705,7.982;" C-
NMR (400 MHz, CDCL,,8) :25.05,30. 12,30. 55,
31.35,46.73,51.94,60. 15,71.01,77.42,81.70,
120.20, 124.20, 129.35, 150.84, 174.49; IR
(KBr, v, em™"): 3252 (=C—H), 3186, 2951,
2920, 2878, 1725, 1594, 1490, 1456, 1433, 1351,
1260,1214,1152,1100,1025,1005,941,911,836,
772,691,605 ,531,513,478. C ,H,,0,N,P, L & 4}
#r:C55.90,H 5.90,N 8.69; k455 C 55.01,
H6.17,N 8.67.

PR 2 RS R TEEE A M LM AR RS
PR S N7, A B KL 7 AT AR 2 BT 40 B R
ghdh A A EE R, 772 6. 8% .

"H-NMR (400 MHz, CDCl,,8):1.25 ~1.28
(3H,—CH,),1.89 (2H, > CH,),1.90 (1H,
—C=CH),2.17 ~2.12 (2H, > CH,CH—),
3.39 ~ 3.40 (2H,—NH—CH, ), 3.46 ( IH,
>CH—),3.81 ~3.83 (2H,—NCH,),4.18 ~
4.20 (2H,—OCH,),4.30 ~4.32 (1H,—NH),

H R 5
To 8 i

7.12~7.31 (5H,—C,H,) ;" P-NMR (400 MHz,
CDCI,,5) :7.825;"°C-NMR (400 MHz,CDCI,,8) :
14.23,25.16,25.15,25.25,30.99,31.58,31. 67,
46.83, 46.90, 61.21, 71.052, 120.32, 120.37,
124.49,129.60,174.59 ;IR (KBr,v,cm ') ;3246
(=C—H ) ,3158,2979,2871, 1733, 1595, 1488,
1447, 1375, 1342, 1261, 1211, 1154, 1106, 1024 ,
926,841,770,691,608,513. C, H,, O, N, P, T & 4
Br:C 57.14 ,H 6.25 N 8.33; ik 25 5 . C 56.40,
H6.61,N 8.19.

PR 3 R AR BRI — SR LMl R LU T IR
SRR RN 5 B AT A R T B R
WAL B EEHRE, 75 4.8% .

'"H-NMR (400 MHz, CDCl,, 8):1.47 (9H,
—CH,), 1.88 (2H, > CH,), 1.96 ( 1H,
—C=CH),2.16 ~2.17 (2H, » CH, CH—),
3.45 (2H,—NH—CH,),3.38 (1H, > CH—),
3.81 ~3.83 (2H,—NCH, ), 4.19 ~ 4.21 (1H,
—NH),7.11 ~7.29 (5H,—C, H,); " P-NMR
(400 MHz,CDCI,,8) :8.04;"” C-NMR (400 MHz,
CDCl,, 8):25.11,25.20, 28.04, 31.67, 46.79,
46.86, 61.22, 70.97, 120.41, 124.41, 129.56,
152.33, 175.42; IR ( KBr, », em ' ). 3273
(=C—H ) ,2979, 1734, 1593, 1490, 1420, 1393 ,
1367, 1348, 1230, 1191, 1157, 1110, 1022, 913,
852,771,742,692,612,536,507;C,,H,; O,N,P, JC
ZH1:C 59.34,H 6.86, N 7.69; Il ik 45 5, C
58.89,H 7.22,N 7. 56.

1.2.2 JRFEN BRI BERRBE (51K 4) 195 )

H AR T IE — 54 (0. 02 mol) ¥ T° 30 mL K%
Flr, T 250 mL [5G . Ll 2 B AT iR
(0.022 mol) ¥ T 15 mL o, & TE i 2 . 4T
TEE I 1, 2248 00 I 3] 18IS B, 2R RO S [
T, BSOS b JOBEES IR, S U R 25 T TE , R, K
TRV e A% 2 B IS B b, T O A Y R iz (0. 04
mol) , KN 12 h. J W 45 50, ik U, I Vi, i 7% 2%
R JCER 4 B9 R A5 BRI Y. TR E LR S
Wi v i R W, g3 A 2 mol/L R R L M AN
NaHCO W%, A G L Pk = k.
7K MgSO, T |25 UK 5 78 Bk RV R T
M. G o B R A & R A sk,
% 11.5%.

BAfR 4 R BT IE SR LI A R AT R
PR i S NE , A 21 R 7 ) i AT AR 2 BT 40 8 R
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%EE‘H, SR T AR, R 11.5% . 1367,1153,1084,1017,838,750,697 ,573.
"H-NMR (400 MHz, CDCl,, §):1.48 (9H, 1.4 H#Fdi

—CH,),1.77 (2H, »CH,),1.96 (1H,—C=CH ), 4T 4h F24F Ji Bruker TENSOR 27 2 (1 21 4

2.11 ~2.17 (2H, > CH, CH—),3.02 ~ 3.03
(2H,—NH—CH, ) ,3.26 ~3.28 (1H, >CH—) .
3.68 ~3.86 (2H,—NCH,),4.38(1H, —NH),
7.45~7.89 (5H,—C,H,) ;" P-NMR (400 MHz,
CDCl,,8) :20.90;" C-NMR (400 MHz, CDCl,, 8)
25.13,27.92,29. 67,31.32,47.32,59.27,70.93,
81.08, 81.80, 128.27, 131.44, 132.06, 132. 13,
173.96; IR (KBr, em ') : 3288 (=C—H ) ,3223,
3062, 2975, 2852, 1738, 1592, 1438, 1361, 1367,
1347,1211, 1146, 1017,928, 889, 861, 833, 748,
732,715,696,667,632,562,541,471;C 4 H,;0,-
N,P,JCZE 3 #r:C 62.07,H 7. 18, N 8. 04 ; I ix 2%
H.C 62.04,H7.25,N 8. 10.
1.3 REMEMN
1.3.1 SASEN PR IR IR (AR 1 ~3) RS

TER R T AKUOR 0.5 mmol H1{£, 0. 005
mmol f#fL %] (nbd) Rh* [ n°-C,H,B ™ -(C,Hy), ],
I mL=% e i 0 m ARG b, il A 30 C i
KR A N 24 h 5 IE C ke BER , il g
J& T R RARA. Poly2: 1R (KBr,v,em™'):
3406 (N—H) ,3228 ( H—C=) ,2978,1738,1593,
1491,1454,1217,1144,1106,1026,925,768 ,691 ,
533¢m ' Poly3; IR (KBr, v, em ') : 3406 ( N—
H), 3226 ( H—C=), 2977, 1738, 1594, 1491 ,
1455, 1392, 1367, 1220, 1145, 1107, 1024, 924 ,
768,691 ,532.
1.3.2 AN IR e (AR 4) R G

# 0.5 mmol B 0. 005 mmol /L5 (nbd) -
Rh*[°-CoH, B -(CoHy) ], 1 mL =4 W g i
FLMASEI R A 7630 CHRIKIBH RS 24 h,
BN JE PR RS DORE G 0k, T ARG
Y1k Polyd. IR (KBr,v,em™") :3403 (N—H),
3176,2976 (H—C=), 2875, 1739, 1438, 1392,

RI—P c1+Q_<

1 R;=—0CgH; R,=—CH,
2 R;=—O0CHs;

Pyndme R
Benzene

Scheme 1

R,=—CH,CH,

OIMEAERTEAT K /0 o B D 758 £k B9 BF S A oK
JE R, HEAT 2T A% & (414

F bl e % FAE A H Bruker AV400 7 5 (1) 1%
BES A, F CDCL, fifis ), 1k 47 4% il s 3% (' P-
NMR) #% 6 B¢ 3% (' H-NMR ) #1#% B &% (" C-
NMR) ()l 7

BAYIH GPC FEAF B Waters 515-2410 %=
1 B8 S 78 3 (0 AN, DU Sk R B A L AT R B
Oy F i Gy i o AT (R AE

e % BE F=4F B JASCO-P-1020 #1421 [ 3 e
AN, 7 = W B b, AT SR KR A e DG
(Lal,) M.

BAEWIM IR 5% f 28 5 R AE ] Jasco-J810
RS [ A YT, FEAS AR v R S )
f CD 1 4]

2 HR5VE

2.1 BKH%E
WRAMANMELEZ TRZ —, FHELEY
FRAELEY FHESREEGEM. s A
BCAL 254, 5 B Ak G AR 25 5 T2 Wit ek 5
YrmiMELL Sy Bt TR E N, LT
GYRARELB AR L E 2 X A VLR S
YIS v B e S5 TR AR S R L-fi 2 R TR A Oy H B
B35 3 700 A8 T M gt v 3 23 O T A R R S R AR
FI A [6] 9 - 220 % e ( L- i 20 1 -l 2 R
ST - 2= R AT e ) AR A 3 430 4% 0 & A
10 S o S /N N G o 1 S LR
[HC=CCH,NH( P—0 )R,R,, ¥#.{k 1:R, = OPh,
R, = NC, H, COOCH,; ¥ {4 2. R, = OPh, R, =
NC,H,COOCH,CH, ; ¥k 3.R, = OPh,R, = NC,H,-
COOC(CH,),; ¥k 4.R, = Ph,R, = NC,H,COOC-

(CHy), |, WnER 1.
(l? =
P—Cl R—P—NH
Tl\] NH 1 | o

W
3 R;=—0C4H; Ry=—C(CHy);
4 R=—CgH; R,=—C(CHy),

Synthesis of monomers 1 ~4
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M= RALLE R, R A B AR TR 3 i 5
PRI BTG A 2 551 K 3 4> A B B0 A% B 3% 2 A %)
RS (11 I WS ] D < L R N R 73 L B
H A I LT AR 1T BT B A O IR A T LA
2 FIERAR 3 FEBEIE b BoR y — A B, Ui Bl 1y
TR TR AL & 8. PR BB/ L 24 R
i 25 (A1 52 IO P Xk B S5 ) A HL AN A 0
AR R Y LIl 2 R O e 5 LMl & R T i
I REIE B TP W 1) A, o X R B R S B Y
JELIA 2 3 ol B 1) S ek e R AR AR T, AT S g
4 Lo 2= R TG A [ ] 00 V7 32 2 PR 1 7 S
VAR I S D0 R (T O 6 B R SR AR S Y
L-fifi 28 2 PP 56 A A7 4R A6 17 2 08 Y 25 1], il
R S 2 T Y i A I S A BRSO i kR
¥4 52 I8 % A AT AN P AT 1) 3k 5, BTG RS Bl 0 e
A TR 2 FIELAR 3 AT A 00 B AR R 5 R L
2T R — M SF AR, o LUE Ll 2082 1 s

HE T RO A A G L B LR 2 S 5 L

I 2 R AT R AE 4R 4 T Ak &5 W i AR B Al ik
Pk 3 AN AR 3 5K 4 S SRAEAH L, BB
K 3 MBI R I 7E & = 8. 04 4b, Bk 4 1Y i
WS TE & = 20.90 4b, H WG i B A & B 35 1) 22
SO HEMEARRIRI 2T A RE T BT
JE - L Al i B8 g 1) F B S D A
SO R R T R T R BRAR T B R 04 B
WSO (A5 Ak A W A 16 ol i 1 b 2 S B 1) o 1
N R 7 10 8% 8.
2.2 REWHIE

BTN e T e — it 2 1) FH 8 A 70 i B 1R 2R

F AR LIRS 8 AL ] (nbd) Rh ™ [ 9°-C H B -

(CoHy) s ML BRI IR & SO, 7531 4 Ff A fY
REY, PR R G RN B 2 FroR. KA
BC A3 &, B0k 5 i AL 50 L 9] S 100 1, B2 ) 5¢

- (nbd)Rh*[7%-C¢HsB™-(CHs)3] \—x

Monomer 1

Monomer 2

Monomer 3

Monomer 4

2 20 18 16 14 12 10 8 6
5

Fig. 1 3" P-NMR spectra of monomers 1 ~4

B A Il A R IR I 3 1 R A T IE C BV b I
FERDURE. R G RE 1 iR, BEWH =R
K 67% ~90% , Hih, Polyl [y 54 bh 48 R Mk, 15
25y F HAEH AL, K AE 600 7 47 Poly2, Poly3,
Poly4 3 Fi 3R G W) 43 1 2 3 FEI 78 4100 ~ 7100, 43 17
BRI, 4y F R AE 126 ~ 1. 98.

HE LA LLE H, REW Polyl Jp F & AEH
I, AT AU R AR R A R X AT e T
BT H I AF A S W B 1 SR AT M A B
KT L — R AK. AL Poly2 i Poly3 114 ¥ 4,
Poly3 () 53 Tt 78 4000 2247, 3X 3¢ B Bl 45 i 40 1R
IR AR N B S NN A A (R g 1 | G R R (92

n

30°C, in CHCl3

N
1 R;=—0CH; R2:Q/COOCH3

2 R=—OCH; R,= C7/COOCH2CH3 4 R=—C¢H; Ry= Q/COOC(CHs)s

Scheme 2 Polymerization of monomers 1 ~4
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JHERFE o TR G, FEU TR DL _ 1 Ri=—OCH. Ri=—CH

n 1 6115 By 3
T, 00 £ X IR S ) K 25 4 5 0 5 19 25 ] BEL A AR N
JHAHR 22 5 Wi 5 B L 19 e A R—P=0 2 R;=—0CgHs Ry=—CH,CH,

Table 1 Polymerization of monomers

Monomer/polymer Yield (% ) M, x10~ 3 M,/M, [a],¢(deg)

Monomerl 17.6 — — -0.03°
Monomer2 6.8 — — -25.3°
Monomer3 4.8 — — -21.9°¢
Monomerd 11.5 — — —47.4°
Polyl 72.0° 0.59" 1.95" -20.1°
Poly2 79. 4° 7.1° 1.98" -108.6°
Poly3 67.0° 4.1" 1.26" -308. 8°
Poly4 90. 2" 4.5" 1.33" 438.0°

“(nbd)Rh* [5®-C,HsB ™ -(C4Hs )5 ] as catalyst in CHCI, for 24 h,
[M] = 0.5 mol/L, [M]/[ Rh] = 100;" Measured by GPC
( polystyrenes standard, THF as an eluent) ;“ Measured by polarimetry

in CHCI; at room temperature (¢ =1.0 mg/mL)

FRATTXF R A F R A ) ok L JASCO-P-1020 F
AT T LB I, gk 1 fos, ih
TR LR R 1 e G - 0. 03,
P2 T8 O i TR 1B B0 2 8 1 24 0t
WA, B AR v [ B AF LT AH [R) b 31 1) 22 e A A
TEAL A9, e G PE A FLHEN | (45 L e 6 B LT
NE I TREY Poly2 ~4 MXF THAK 2 ~4 1
e ( -25.3°, -21.9°F1 -47.4°) B EG )5,
REGTYIIG LEE G BE AR Sy B 0 BROR BT LA
RO AT LA A0, R A R BT SR
Tia] P R THE AL 52 . T FH PR 4 55 Polyd (1 LR OGEE
AT A R, 3k 3R R A O 2 T v R AR
SE4 i ML R, 1 B i T R AW F 558
R S5 AL, T BOHOG A 0 M 2 IR A AR
2.3 BAMKMZREN

T 5 5 ) 1) W T8 235 ) 52 4% Tl DR 3R A 5 )
FRAT L D RGP 25 (UV-Vis) (7] — 04
(CD) 7] L) Jz B 92 e 2 & W 1 — 9 45 44 76 AN [m] il
e ORRNE B R RE R B9 AR Ak, LR SR X 2 ]
FXF TIRER AW A5 5.

2.3.1 KL Ay 52

F A FEAS F) L-fifi 22 R Fis 4T R A W) 454
52, FATTIE L polyl, poly2 il poly3 3 F 2 &
Wit AT b, AR o IR 3 fiR. 3 R AW
oA 25 40 A TR, R & A R TRl LI 4 2 i
FH.

2 R 2 Poly2 A Poly3 [y CD 1 UV-

Vis {5 %, poly2 7€ 310 nm AbJE BE T — A~ 55 19 11
Cotton I, 454 Poly3 ¥£ 310 nm /& 47 2 P L&

|
N

COOR,
Q/ 3 R;=—O0CgH; R,= —C(CHj),

Scheme 3 Structure of polyl, poly2 and poly3

i 1 £ Cotton 14 | poly2 ()5 5 3 B FL A8 55 , X Al
AEJE T Poly2 A9 3% AH X5 /N, NI TR AW
T2 B W 25 4 I T B, AN R M E 5 44 14 T 1
M Poly3 H.A7 k% 3 Z1 0 CD J UV-Vis W i b,
R LMl 2 W BT iR &R A R T R A ) R e
ERR LRI W HE AN A R L NN NE [ SR S A
245 (i) BEL 5 7T 82 T R i R 2 199 T2 i, e T s AR R
IINERAS 5 IR TiE 25 A . 45 LA 0 1 25 R R
/NI L 2R Y G R AT BB A TR B W 1 X Bl Ak
XA A WIS BB 6 A R 3. L-Il 2 iR & TR B L
IR LS AN AR ) LB 5S , HA -l 20 R BT e g
B T2 B EE A G 1 R TE 25 4. X T A B BH 3 R L-fif
AR i 1) 55 AT AR B A R A R MR T 45 4 1) T

DI R BE A I R
0
T -5t
g
S -10}
5
o 15t
&S
S =20
=
x =25
g
-30 0.50 5
)
Poly2 0'40§
{030 +
Poly3 g
¥ Jo20 S
&
. . . . . 0.10 =
250 275 300 325 350 375 400 X

Wavelength (nm)

Fig. 2 CD and UV-Vis spectra of poly2, poly3 at room

temperature

SR BIE 5T A AR RN R S R A ) R Y
M, F AT B poly3, polyd 2 Fh 5 W17 X5 L,
HEH IR Z K 4 iR, 2 # R G W 30A A R
L-fifi 20 B2 I 9 5 PR ¢, O R RR A 2R
AL

[ 3 J& Poly3 5 Polyd () CD 5 UV-Vis j &,
Poly3 JE it —A~ 171 1) Cotton W, fii Poly4 J¥ B — >
1E 4 Cotton U, & W] 7 A 2 & W) 3 BE P B 1) W8 e
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NH 3 R,=—O0CsHs Ry=—C(CH,),

\
R—P=0 4R=—CgHs R,=—C(CHy);

Q/COORZ

Scheme 4 Structure of poly3, poly4

T AR, 3X 5 2 Bl SR G W 00 e D' BE AR 4 RN
XF LG 2 F G W), Poly3 F1 Polyd Hl A7 AH [a] i) 34
WA L-fi 2 R T i ) 56, HJ2 R, 5L Polyd A 5 4
JEF A R A S T 00 B R B A
VAR TIAAES S EEEm B RS YA
RS RRE , 4R 52 ) 1) 25 ) i BRTE 25 4, 7 Ut
PN AL I T PR M0 2 ol T R, 2 rp 48U 1 1 7
16,152 R A Y F8E 8 1R e 45 14 i BT JE 1 1Y
IRBER R T A . A LRI R S rh AR
J X0 T 5 A W MR E R G 008 B A ) 5
M .

30

20
Poly4

Poly3

[6]x 10° (deg-cm?-dmol™")
(=)

£X 1073 (cm~! (mol/L)-1)

250 275 300 325 350 375 400
Wavelength (nm)

Fig. 3 CD and UV spectra of poly3,poly4 at room temperature

2.3.2 R

h SRR &Y R AR E M, RATHEE T IR
JE NS W E 45 ) 1 5 e — T BE A IR EE Y T
LA I IR, 23 5 8005 1 SR IR 25 38 i
IF, R BTHUIRE XA T B2 E 19 TE 1

FM1% % T Poly3 55 Polyd 1A [Al i L F 1Y
CD F1 UV-Vis 3% &, K 4 FIE S W LLE &
TR EEM 20 C T+ ZFE 60 °C , Poly3 7F 310 nm 4L Ay CD
W WA i O R ) 328 T T v T A R B ORI
Wi, T) A, A S B 10 5 A0 i Wi e i 52 BT B Y

5
(=
b=
E
Q
0
<)
T
=
X
T Temperature (°C)
~23 Temperature (°C) i L I’:T
20 404 2
30 . _g’
40 .
50 g
60 102 o
=
1 1 1 | 1 041 ;
250 275 300 325 350 375 400

Wavelength (nm)

Fig. 4 CD and UV-Vis spectra of poly3 in CHCl; (¢ =0.274

x10 7% mol/L) at different temperature

W
(=]
T

Poly 4

[ ]
W
T

Temperature (°C) | 20

— —_ o
W (=3 W =}
T T T T

[0]% 107 (deg-cm?-dmol™1)

(=]
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SYNTHESIS AND CHARACTERIZATION OF
PROPARGYLPHOSPHONAMIDE HELICAL POLYMERS

Wen-juan Ren, Dong Zhao, Li-qun Zhang, Dong-mei Yue
(State Key Laboratory of Organic-Inorganic Composites, Key Laboratory of Carbon Fiber and Functional Polymer, Ministry of Education

Beijing University of Chemical Technology, Beijing 100029 )

Abstract Phosphorus has a structure with five coordination, this compound is easy to form enantiomers and
can hardly be separated. In this paper, four propargylphosphonamide monomers [ HC=CCH, NH ( P=0 ) -
R,R,. Monomer 1:R, =0Ph,R, =NC,H,COOCH, ;monomer 2:R, =0Ph,R, =NC,H,COOCH,CH, ;monomer
3.R, =0Ph,R, =NC,H,COOC(CH, ), and monomer 4:R, =Ph,R, =NC,H,COOC(CH,), ] were designed
and synthesized. ' H-NMR and *'P-NMR show that monomer 1 can only form enantiomer and cannot be
separated. But monomer 2, monomer 3 and monomer 4 can be separated by resolving agent to form P-chiral
diastereomeric monomers. Polymerization was carried out with (nbd) Rh* [ 5°-C,H;B -(C,H;),] as catalyst
in CHCI, giving four polymers with moderate molecular weights (M,) (0.4 x 10" ~0.7 x 10*) and M /M,
(1.26 ~1.98) by GPC, two factors (the pendent group and temperature) were observed to affect the helix
structure of polymers. The optical activity and secondary structure of the polymers were characterized by
specific rotations ([ a], ) ,circular dichroism (CD) spectra and UV-Vis. It shows that the polymers have good
optical activity and can form a single direction of the helical conformation. It was found that the secondary
structure stability of the copolymer is better than homopolymer’ s in different mixed solvents, when the
methanol quantity was up to 50% ,CD spectra of poly3 and poly4 change largely,which shows methanol broke
the hydrogen bond between phosphorus-oxygen bond and nitrogen-hydrogen bond.

Keywords Helical polymer, Chiral phosphorus, Optical activity, Polyacetylene, Enantiomer





