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Ak S e (R RS 10 h R , ok
Mk (s T ), 4K ] (nbd) Rh™ [ 9°-
CoH B (CoHy), T A, A oy 5 % 3k ™' . ik
J6E iR SN, JCK B IR B , TR LR , A ik, % Y
ARG TR | W B34 R oy B a5, B i

Bruker AV400 #% % I ¥ ¢ 3% 1%, Bruker
TENSOR 27 L4 Gi% 4L, Waters 515-2410 ¢ i &
7 A AL (AR 35°C ; Y 3 AH Ry U &K IR U R
1.0 mL/min, #5 #E# i K 24 ) | Jasco-J810
— B G RE AL, JASCO-P-1020 [ 3 JE )¢ X, Hitachi
S-5500 494 H 45% .

1.2 BEMNER
1201 DR T oy 12 A R i IV PR T 1a 119 1 5

# 0. 011 mol FfFEEAN 0. 01 mol #Y = 2 i 1%
A 30 mL SRk, B PE ¥y 5] 5 B T E s sk A,
P 1 d/s () 3B A 0. 01 mol 28 4 JE 8% i —
AN SRS WD R R T R 24 h AR R £
e, g vivE R E AW PR & A 0.02
mol [N (R 1Y) TRV VR, T B 24 h 2R R TR B
EUCVE , o U8 5 BE 75 R 2 Sk R, A S AT
fif Bl 2 mol/L A Eh PR UE U4 3 WK, 75 18 /K Bk ik
5, oK BRBRBE T M, FH A8 3 AT 0 B3, v 4 $ 4l
WL 2S8R A A RE 1a, iR 12.4% .
IR(KBr, v, em™') ;3400 (N—H), 3297 ( H—
C=C), 2866 (C=C), 1491, 1453, 1367 (CH, ) ,
769,689 (—C H,).

"H-NMR (400 MHz, CDClL,,8):1.25 ~ 1.28
(3H,—CH, ), 1.89 (2H,—CH,),2.00 (1H,
HC=C),2.17 ~2.12 (2H,—CH,) ,3.39 ~3.40
(2H,—N—CH, ), 3.46 (1H,—CH—), 3.81 ~
3.83 (2H,—NHCH,) ,4.18 ~4.20 (2H,—CH,—
CH,),4.30 ~4.32 (1H,—NH),7.12 ~ 7.31
(5H,—CH,).

JEE T, C, HyyO,NP: C 65.31,H 8.07,N
4.01. X455 . C 64.06,H 8. 09, N 3. 47.

1.2.2  TNHRERE 2 5 B B i 6 &

PUBRIR 3R £ — B 0 H kiR (1b) (H b MPEG
x =T7) Bl & 2K I BRER (0. 03 mol) , 5 2 5
H % (0. 012 mol) fim A 21| [ JiK b i, [A] B A
F Ak 300 6 B R R R (0. 53 g,0. 0031 mol) ,5.9 mL
A 10 mL A F e, 43 K HOI A I K i R il
Hezs A3 WE 76 Ny LR, 70°C I [l 3 8 h,
R BERG B0 W T, 5% iz =
BV WOTE 3 WA, B A B R KA R 3 R,

B2 TH TC K Bt R % T M, e e 28 e B s 1), L5 1
A B AR A (1), 73R 67. 5% . 2 i X
WoR # K 2. IR (KBr, v, em ') : 3509, 530
(C=C—H),2112(C=C), 1710 (C=0),1226,
1096 (C—O0—C). 'H-NMR (400 MHz, CDCI,,$) :
2.21 (1H,—H €=C),3.38 (3H,—CH,),3.77
(—CH,—CH,—0—).

PUBRR 5 < — I B H ki (2b) (Hirp MPEG
x =16) il &, & W07 2k E b, 354 8] i [a] 2
16 h, J5AbBL[A] 1b, 45 23R & A FE P AR, 7= %
43.3% . IR (KBr, vy, em ') 3505, 553 ( C=C—
H),2111(C=C),1640 (C=0),1247,1115 (C—
0—C).'H-NMR ( 400 MHz, CDCl,, §): 2.17
(IH,—HC=C), 3.31 (3H,—CH,), 3.75
(—CH,—CH,—0—).

PWARIR R £ — BT KRG (3b) (Hh MPEG
x =42) &, A 7 TE Ib, 3 0 PY R 1
JE B B % 0. 06 mol, [7] 37 B[] 3% 4K & 30 h, 15 2 5
A e [ 44, 7= 32 40. 6% . IR (KBr,v,em ') :
3443, 563 ( C=C—H ), 2108 (C=C), 1641
(C=0), 1250, 1105 (C—O0—C). 'H-NMR (400
MHz, CDCl,, §):2.22 (1H,—H C=C), 3.33
(3H,—CH,) ,3.75 (—CH,—CH,—0—).

1.3 REYHIH &

K 1a(n =0.5 mmol) L AR A, BE
J& A A AL ) (nbd ) Rh* [ 9°-CoH B~ (CoHy ), ]
0. 005 mmol, 7 N, {47~ , HIVE 5 4% B8 18 i 1
AW E 1 mL,30°C i 7K ¥ T R R 1 S N 24
he, K o HH RSO0 9, 9248 T A SO R, A5 31
ERARREESWIIE, U8, T4, W 42.6% ~
80.3% . Hifk 1a 584k 1b ~1b 4> 5L 9: 149 k.
BIgEAT IR, KRG I ER W EY IR (KBr, v,
em™'):3230 (N—H), 1595 ( C=C), 2955 (C—
H); %% IR (KBr,v,cm '):3420 (N—H),
1594 (C=C) ,2955(C—H) ,1640 (C=0),1218,
929 (C—0—C).

RE YT A T A A A A 05 AR 5, 1Y
M H-NMR (400 MHz,CDCI,,8) :4.42(1H,N—
H),5.53 ~ 6.46 (1H, C=CH), 6.97 ~ 7.42
(5H,—C Hy) ;32 H' H-NMR (400 MHz, CDCI,,
8): 3.44 (3H,—OCH,), 3.44 ~ 3.64 (4xH,
—CH,—) ,4.46 (1H,N—H) ,5.53 ~6.47 (1H,

C=CH) ,6.97 ~7.43 (5H,—CH,).
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2.1

fik i 1b ~ 3b , 7y 2R T 1 g 15 5 3R e = 4k
SEIRE S M TR A, M 2 K MPEG 5 W1 i 7k
RPIY B B 25 5K Bl Ty, DA Al 88 e 2R A ) B4
HARene ). i e b F i & W Ak 0 i R
Tk B AR T el D 0 R AR R R SR AP R AR
0BT S Y WoR B L.

0 ' 0 —
. HO A EtN Y = —
@O ]|) Cl + O—P—0 z NH2 — \
Cl in ether & S hor © NH N\
—0—P—0 T
O
Scheme 1 Synthesis of monomer 1a

I3 A AE e BRAT B AL B W2 — AN BRIk
P, DRI 6 S 0 2500 B A La 547 X e (A% . I
FHEAL A W IF 73— AT B W0 % o3 | 38 4% 0 T
PRor 5S4 PR o ML PR or kY AR
) 6y 8 A 5 1T TREE PN R Y B R T A 45 ) R — TR BT
B3 0, B4R La W0y 12.4% . FI AL & )
w8 TP R 20 1R A B A T, SR TR 2T
it =1 LCV/V) R ER TR AT AR E A 0 s, 9%
JRR A 1a LR CBRIFWCE T - SC P RAF, H
LA B AR SR TR R v R A W A
I &R, 75 3 (0 45 =, SR T P-NMR SR AE 1] L
T T B — o AN 6 5 X e A i e 37 D 0 g, DL ]
1. e 2 AR 7y T AR TS84 B 0 e R R 2 0
ee% =18% ,25% ,100% . it W] 3k A7 % F A0 X e 44
ProrT7 1R ATAT Y, o3 Hb A T i H 45 A B R
— X AR WA FE S U A A 2.

LB R R R 3R < R T T ) o 2 U 2
i T BR R 5 A [A RS (v =7,16,42) 9 3R & —

0
}‘{ + OH(—/\O%CH3

OH

p-toluenesulfonic
e —————

ee% =18% rl J»

ee% =25% ” J

ee% =100%

J

1.50

_

1.00

Fig. 1 3'P.NMR of monomer 1a

L B F gkt CHL, CL, 15 5790 ol B4 (] 37 388 o 4 -5 ) 43
S HIFS AR 1b,2b,3b, H UL R B E 2 Fk.
4<O

- o{—/\o}:cm

monomer 1b x=7
monomer 2b x=16
monomer 3b x=42

in CH,Cl,

Scheme 2 Synthesis of monomers 1b ~3b

Hf& 1b, 2b, 3b {9 UK 5 5K 67.5% ,
43.3% ,40. 6% . f T 6 Ak 5 R AT 36 5 0, e R
TR Z 7= A R K B HE S AT B R AR Sl K
TE 53 7K 2 HOIm A W K AR e i 2 il S A K R
JE W AT B B 4 R ek SRS R B

FVEZ W 5k, T BE Bz B2 B, S SR IR
7315 MPEG 731 filf 48 JL A A2 /N, BEAR T B A
Wag 25 PR T SR JBCHE I P ke R 7 S+ B o BE A S
ISCIR AT U W & s A S e [ R A
I 2 10 R A0 I e R AR T 7 ) T 1) R AT
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2.2 BEHRE

2.1 Al A ATHIS T ee% =100% )
— PR 1a 3 7 Rh (9440 T BEAT I R G
175 poly(1a) , 5 4N ee% =100% (1) 24k 1a F1
HifA&1b ~3b #EATILR A8 T I & 3 AR
N

B 1) W 25 L B Y, poly (1a-co-xb) (x =1,2,3)
PR 42.6% ~80.3% B TR M, =1.8 x
10 ~2.4 x 10", 0 F 84 M /M, =2.0 ~2.7,
i3 H-NMR BURE AL T IE 4 1a 5 b
e, W 1.

Table 1 Copolymerization of monomer a and b

Monomer/Polymer* Yield( % ) M, x10 %"

Compositions

MW/MHI' [a],(deg)®

ratio(1a: b)
la 12.4 — — -49.3
Poly(1a) 80.3 2.0 2.7 — 371.0
Poly (1a-co-1b) 68.7° 2.0 2.1 24:1 318.4
poly (1a-co-2b) 50.1° 1.8 2.1 167:1 354.7
poly (1a-co-3b) 42.6" 2.4 2.0 125:1 366. 8

*(nbd)Rh* [ n(’ -C¢HsB™ (C¢Hy )5 ] as catalyst in CHCLy for 24h, [M] ., = 0.5 mmol/L, [M] ./[Rh] = 100 ;* Measured by GPC

(polystyrenes as standard, THF as an eluent) ;“Measured by polarimetry in CHCI; at room temperature (¢ =1.0 mg/mL)

IR T AR R AW CH,CLIB W (¢ =
1.0 mg/mL) (@ HEHECEE ([a],) a0 1 fros. 7]
R, 5FHpEmEtE [ al, = -49.3°
FHLG, T 3R G0 M L3Ry i L e % BE ¥ AR i, B
HERAERRAEYE, REWEA FHB KM
I i I B B 3 A S AL S T 0 £
FEAE T2 T8 e 454 S 3k . LR Ay He
TiE S B L 3 3R W s A1, AT RE O D R R R b b
kB IR 5 A 0 E 245 4 AR A5 I A B R LA
oy A B
2.3 BAMKMZSREN

CD A1 UV-Vis JEiEn] LU R RIER AW —
Gp 454 Ciardelli™ F 1974 4F 1 Y4 th 58 e 25 5
BRI R NS E TR TS A
JE[E AR R BE TR M2 e 45 4. o R — a3 CD
FAET Hh ee% S 100% (1) HL A HI 15 19 R A W) poly-
(la) K#RHEE A 1atb =90: 10 13 B W) poly-
(1a-co-1b) ,poly (1a-co-2b) , poly (1a-co-3b) i 5%
e VB 2 R G W AE CHCL, 3% 70 b 7 325
nm Zb SEHE KO E, ALE FE CHREY+
CD 38 J& i B {8 B RO ™" 0 T R W R A
Yrep Tk PR 047 16 X B2 1k B A T AR .
HERA W CD E & vl DL B 5 2 4 325 nm
b A5 ARG (9 IE CD W 156 I 3 5 W IBUIE J 1) A ).
M 2 W] LLE B Y b 5] AR PR BOTIRA
S FL AR TE 25 4 AR A AR — e R Y CD fH, X b
METRWLal, (AR, (HZILRYH CD
SR BRI CD 5 B W AIG, 3 R 42 0T g 2
V5T AL R 2 5 B E 4 P o5 Wk BE R AR UL 2
W] LU S BE P R R SR 20 B o H KR 1b ~ 3b

oy T, HR A W IR BE BE 23 1R B R
T4 58, 3 2 T AL BEL AR 38 O, Bl SR S )
Ty IV PR E K G 45 48 T i MR8 45 ) 346 e B T A
L CD {55 /Y3 K. RFETE UV-Vis [&135% F 75
A W 55 0 ) M8 e 45 A, {25 A R o e 2 XL
- BRI SRS B, AN [R5 14 5 ] A XU B T
RN, R BOR AN W AR A K.

60 poly(ia)

5501 poly(1a-co-1b)

£ st poly(1a-co-2b)

g 30 poly(1a-co-3b)

%‘) 20

7 10

2 0 L

B

10}

70.8
10.7 T

poly(1a)
poly(la-co-1b) 0.6
poly(1a-co-2b)  40.5
poly(la-co-3b) 1o 4

(=)
= ) 8]
ex 1073 (em™! (mol/L)

250 300 350 400 450 500
Wavelength (nm)
Fig. 2 CD and UV-Vis spectra of poly (1a), poly ( 1a-co-xb)

measured in CHCl; (¢ = 0.222 x 10 “3mol/L) at room temperature

TR CD 38 H AT 3 0 0 L AR AE T B AW
{14 B JHE 235 H4) 2 5 43 1 N IR B R ZE R 1Y, 2 A
e P 8 751 R R 3 A R JC RS L R
T3 5 R A IE L (9 YR A5 %5 %) CHCL,/CH, OH ik 47
R G poly(1a-co-3b) CD i K494k K13 (a) &l



1174 5

=

?

i 2012 4F

%

A 2B B A (0% ~40% ) 138 i poly (1a-co-
3b ) WA e 4 F BS RE Wk s AT T, (FLRE 0 3 R e
PJRATAE Ak MAE & 3 (b) AT LU 2 R ) poly-
(La) VU] il FY ek g 18 A o e, OF EL UG (67 A7
¥ , 32 h SUHE B R OR A TR A5 R B0 O, S fili 3
Bt B2 DN BT 3 SRR X L CD i A8 AR A B0 AT AL
LY b T MPEG #8895 A, 9454 15 1
R ARE M L X SR W e, X 2R MPEG %

60% MeOH a

50% MeOH

80
60

10%~40% MeOH

0x 1073 (deg-cm? .dmol™")
S

poly(1a-co-3b)

350 400 450 500

Wavelength (nm)

250 300

B 5 VP PR 8 P DA B At AT 22 ) 0 SR A T 5
. 2 R B 50% i, CD {5 5 i ROk 1
BT W A Ay T U R A7 05 S 4, LI 0 5 A 0 Y
HERE AR A =325 nm kb5 T2 4 0% 0 I O R {E T
XA A =325 nm & —F0. 4 H B S T 50%
A AN AUAT VA 76 1) A5 Ak, FL Y Bt 25 08 7 1) %, R 1A
MRS B E SRR RE.

60 .
50+ 80% MeOH
—_ 0,
= sl 70% MeOH
e 30% MeOH
£ 30 40% MeOH
‘e 20F
o 50% MeOH
9 10+
=
7 Or
(=]
= ot 60% MeOH
X
D
20 poly(1a)
_30 1 1 1 1 1 1
250 300 350 400 450 500

Wavelength (nm)

Fig. 3 CD spectra of poly(1la-co-3b) (a)and poly(1la) (b) measured in CHCl;/methanol at room temperature

2.4 HHEE

JE IRy IR HG P 3R R = B 5 S MPEG il
iR 1A B K 2R K AR R A R TR A A
fiE . AT 5 3% A 5 Sh Jt B0 05 i AR B 4R 2R OK /i K
X —OF JE B O R T — B R O TR
Wb U I AR R B ARl AR R R
EEEME 0 TRER. N THEREGY, N
A G WP 32 T A B K ik B DT vE ) (GE R
THOLE 9K ) W R Z b oy TR TT IR R AR
¥ poly (1a-co-3b) # fift £ & fii ( CHCL,) ¥ 7|
o, SR A B FE R R I R A RIS A
Wb (H IS AR 3:2) B RPE
Br 24 h A 3 36 3R W Sl ORI U O BRI L (O

f Va [ s O .
Fig. 4 The SEM images of the poly(1a-co-3b) in different solvent-systems (0.1 mg/mL) (a) CHCl;/CH,0H
and (b) in THF/H,0

0.1 mg/mL) & 0 2 40 M _E, A Hitachi S-
5500 HA B EIE A (K 4) LR YR
B 50 9 (a) BOIR, BRE AR 29 50 nm ;£ 4 1E
Lt el I e S U1V e S U e
VRN S, 25 DL Al oK Bk B Bk A7 R L
AR AR BC ) R THE/H,0 3k 58 W) I o 3 W=
FOBS S (b) 45 il 22 4100 U5 B R 45 4, Tl oA
e MO B R IR . N 4 ] B[R] % ) AT
LAk A2 3R & 1) poly (1a-co-3b) Hy B i1 i€ Ji& Je
REVIEH. 2 FORNF R RIE S F 8 & h T3k
T ) B A M 22 R DL ST BE R R R K B Y B
TR AN TF) 3 B B - E — 25 B A OE e 4K 22 4R
Jirh.




10 #

3
oo
Zo

S5 . MPEG & 10 JB5 T 1 3R 5 3R A 4 A 4L B ORE B9 & i 5 R A 1175

%

BB T T DR AR R A I R T R P T M
(La) A1 3 Bl oy 40 (49 PO R R 2R & — I 50 1Y ik i

w
1

RAy TR M, /M, =2.0 ~2.7 EREY. ik
HEE[a], SR 6% CD T KA REWEA
B — B S K. S IR O 2 U T R L R B h
MPEG 45 B 1) 3 i if 38 o8, BB 35 2 X 2 R

(1b ~ 3b) B {k, I 7£ (nbd) Rh" [ 7°-C,H B~ 5 ILRY i A BT 2% 5. Poly (1a-co-3b) 1E AN [A]
(CoH)), AL T HIAE M, =1.8 x10* ~2.4 x 10* HATh RS A 4RI BRI AR AR I AR A
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SYNTHESIS AND SELF-ASSEMBLY OF P-CHIRALITY
HELICAL POLYMERS CONTAINING MPEG SIDE CHAINS

Jing-jing Qie, Bin Wei, Li-qun Zhang, Dong-mei Yue

( State Key Laboratory of Organic-Inorganic Composites at Betjing University of Chemical Technology, Beijing 100029 )

Abstract Novel chiral N-propargylphosphonamidate monomers containing phenoxyl, imentholyl groups (1a)
and propargyl esters having PEG side chain (1b ~3b) with different lengths were synthesized by successive
condensation. The single peak in the 'P-NMR spectrum indicated that pure diastereomer (1a) was obtained
by using column chromatography on silica gel and then recrystallizing. The corresponding polymers with
moderate molecular weights (M, = 1.8 x 10* ~ 2.5 x 10*) in good yields (42.6% ~ 80.3% ) were
synthesized by copolymerization of the diasterecomer (1a) using (nbd) Rh* [ °-C,H,B~ (C,H;), ] as
catalyst. The polarimetric,CD and UV-Vis spectroscopic data revealed that polymers existed in a helical form
with one-handed screw sense predominantly in CHCIl; solvent. This study further shows that the helical
structure was influenceed by internal and external factors . When the molecular weight of b block increases, the
intensity of CD becomes higher. It was found that the secondary structure stability of the copolymer was better
than homopolymers in different mixed solvents. When the methanol quantity was up to 50% ,the CD spectra
changeed into positive and negative parts caused by the accumulation of the polymers . The assembly
phenomenon of the Poly(1a-co-3b) was studied in different solvent systems( CHCl,/CH,OH,THF/H,0) . It
is clear from the SEM images of these systems, Poly (1a-co-3b) can be assembled into spherical shape and
rodlike micellae in different solvents.
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