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Scheme 2 Synthesis of PEG-6-P( DMAEMA-co-DMAEMA-Glu)
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Fig. 3 TEM image and hydrodynamic diameter distribution of PEG ,5-b-P( DMAEMA,,, -co-DMAEMA-Glus, ) /TPPS

complex micelles in pH 1.0 aqueous solution
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Fig. 4 CD and UV-Vis spectra of PEG-b-P(DMAEMA-co-DMAEMA-Glu) /TPPS complex micelles with various

grafting degrees of glucose-Br in pH 1.0 aqueous solution

2.4 TPPS EHBESRRAMB~EBL FF
HRENNERR

S HEBR A F HhA] BEAEAE R BR AR /NG TR
F A% glucose-NH, F glucose-Br 43 F 4% I8 #H [
WY FE (5 mmol/L) 4 5l 5 PEG-b-PDMAEMA .
TPPS 7£ pH = 1.0 (MR MK i W HiR &, IF 17
B — €8 R AE. WK 5 (a) s, 35 7] % 5 TPPS
P 85 1 Cotton R, 7E H-band 5 J-band [X
P E LS 2 i PEG-b-P( DMAEMA -co-DMAEMA-
Glu) /TPPS 4 4+ i 4 (1) CD {5 2 7€ H-band &5 J-

band 4b £ i AH )2 Cotton 7. AR HF SC#k o Y 45
ROATEE T TPPS Z /Ny Fif 58 i R £ 1k It
Wb R AW BRI 4 R 5 & B T TPPS 1 i
Z A W4E BT R A IS R R R
{E3 1 NS

ULk, G F AT 5 = A HLEE A SC 2R
FH 5 B 41 B A AR [R] B 4R 45 0 ) TR B e AR
LA %505 78 THF 1 2 p gt 47 22 e b RO ™, 18
F & i B A A ) PEG-b-P(DMAEMA-co-
DMAEMA-Hep) (heptane) 55 ). IfHl &5

a

— Glucose-NH,
- — - Glucose-Br

S5+
0 -10 . . )
g 350 400 450 500 550
s ¢ b ——829% Heptane
4r - =-314%
Sl 143%
_2 -
_4 L 1 1 1
350 400 450 500 550

Wavelength (nm)

Fig. 5 CD spectra of (a) PEG-b-PDMAEMA/TPPS complex micelles in the presence of glucose-NH, and

glucose-Br and (b) PEG-b-P(DMAEMA-co-DMAEMA-Hep) /TPPS complex micelles in pH =1. 0 aqueous solution
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Fig. 6 Portion of 400 MHz NOESY spectrum of PEG,5-b-P(DMAEMA,;-co-DMAEMA-Glus, ) /TPPS complex micelle in DMSO-d,
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Fig. 7 CD spectra of complex micelles of TPPS and PEG-b-PDMAEMA modified by glucose-Br, galactose-Br and

mannose-Br at different degrees of grafting in pH 1. 0 aqueous solution
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Relationship between Cotton effects and configurations of side groups

Name Side chain structure

Configuration of chiral
Cotton signal
carbon centers

PEG-b-P( DMAEMA -co-
DMAEMA-Glu)

PEG-b-P(DMAEMA-co-
DMAEMA-Gal)

PEG-b-P( DMAEMA -co-
DMAEMA-Man)

424 nm-positive
2R,3R,4S,5R

490 nm-negative

424 nm-negative
2R,3R,4R,5R
490 nm-positive

424 nm-positive
2S8,3R,4S,5R

490 nm-negative

i#
A

w
1

-

i ATRP F 24 4b K20 LA i T 5 91 3
PHES T #45Y) PEG-b-P( DMAEMA-co-DMAEMA -
Sac). ZWEZ W) 5 TPPS uf LL7E pH = 1.0 MR /K
Ve T AT R A ELAE B AL R A R4
&, TEM \DLS FAE 45 3 B /R i & A 1k 2 Bk AP
S, - YR AR AE 80 nm Z2 A7 . SEAN AT DG 5 R

@I R TPPS fE i S I A P UL J-REIE X
AR, JF BAT 7y 7 T PR, 3d 5 ) el g 15
% TR AR R I T 2 A R X2 1 LY
FEHL P 5 TPPS 19 TSR AR 8] 1 1, X — 1
AR T RE Ry SR AN AR A E— 0 R 86 R X
AW T F AR S 07 10 5 Pk By 1 C
(4)F1C(5) 2 A T H LA K.

REFERENCES

—

Steed ] W, Atwood J L. Supramolecular Chemistry. United Kingdom :John Wiley & Sons,2009.1 ~4

Chai Zhihua( 4¢3 4E) ,Ma Rujiang( S 4N7T.) , Zhang Zhenkun ( 5k ¥4 ) , Shi Lingi( 2 K5 ) . Acta Polymerica Sinica (/& /3 724k ) ,2012,

2 Testa B,Mayer J M. In:Jucker E,ed. Progress in Drug Research. Basel ; Birkhsuser,1988.249 ~ 303
3 Lehn J M. Angew Chem Int Ed,1988,27:89 ~ 112
4
(10):1108 ~ 1117
5 Qiu H B,Xie J J,Che S A. Chem Commun,2011,47:2607 ~2609
6  Wiirthner F,Kaiser T E,Saha Méller C R. Angew Chem Int Ed,2011,50:3376 ~3410
7 Ohno O, Kaizu Y, Kobayashi H. J Chem Phys,1993,99:4128 ~4139
8

Zhang Liyan (5K 37 %) ,Li Yan (224 ) , Zhao Lizhi (#&X #] 2 ), Liu Xue ( X %), Wang Xin ( F #% ), Ma Rujiang ( & f171.), An Yingli

(%23 ) ,Shi Lingi( 82 #KJ3 ) . Chemical Journal of Chinese Universities ( 2 25 2 B Ak 2% 2% 4 ) ,2010, (31) ;2500 ~ 2505
9 Rib6 J M, Crusats J,Sagués F,Claret J, Rubires R. Science,2001,292.2063 ~2066
10  Crusats J,El-Hachemi Z,Rib6 J] M. Chem Soc Rev,2010,39:569 ~ 577

11 Zhang L,Tian Y,Liu M H. Phys Chem Chem Phys,2011,13:17205 ~ 17209



10 4] T Ah A R TR A BB S TPPS TER 4 1385

12 Zhao L Z ,Wang X,Li Y,Ma R J,An Y L,Shi L. Q. Macromolecules,2009 ,42.6253 ~ 6260

13 Micali N, Villari V, Castriciano M A, Romeo A, Monsu Scolaro L. J Phys Chem B,2006,110.:8289 ~ 8295
14 Zhang X,Mu T,Zhan F X,Ma L J,Liang G X. Angew Chem Int Ed,2011,50.:6164 ~ 6166

15 Nkkamura H,Sano A,Sumii H. Analytical Sciences,1998,14.375 —378

16 Kim Y H,Hong J I. Angew Chem Int Ed,2002,41.2947 ~2950

17  Zhao L. Z,Xiang R,Ma R J,Wang X,An Y L,Shi L. Q. Langmuir,2011,27:11554 ~ 11559

18 Riess G. Prog Polym Sci,2003,28:1107 ~1170

19 Liu S Y,Weaver J V,Save M, Armes S P. Langmuir,2002,18 :8350 ~ 8357

20 Zhang W Q,Shi L Q,Gao L C,An Y L,Li G Y,Wu K, Liu Z. Macromolecules,2005,38 :899 ~903

21 Karanikolopoulos N, Pitsikalis M, Hadjichristidis N, Georgikopoulou K, Calogeropoulou T,Dunlap J R. Langmuir,2007,23 :4214 ~ 4224
22 Uchida E,Ikada Y. J Appl Polym Sci,1996,61:1365 ~ 1373

23  Shigemasa Y ,Matsuura H,Sashiwa H,Saimoto H. Int J Biol Macromol,1996,18.237 ~ 242

24  Chen D M,He T J,Cong D F,Zhang Y H,Liu F C.J Phys Chem A,2001,105:3981 ~3988

25 Zhang L,Liu M H.J Phys Chem B,2009,113.14015 ~ 14020

26 Creutz S, Teyssié P,Jérome R. Macromolecules,1997,30:6 ~9

TPPS Aggregates with Chirality Induced by Hydrogen Bonds

from Polycationic Glycoconjugate

Jing Hao, Ang Li, Yong Liu, Ru-jiang Ma, Lin-qi Shi, Ying-li An”
(Key Laboratory of Functional Polymer Materials, Ministry of Education , Institute of Polymer Chemistry,

Nankai University, Collaborative Innovation Center of Chemical Science and Engineering ( Tianjin) , Tianjin  300071)

Abstract A hydrophilic  block  copolymer poly(ethylene glycol) -block-poly ( dimethylaminoethyl
methacrylate) (PEG-b-PDMAEMA) was prepared via atom transfer radical polymerization ( ATRP). Then a
further side-chain-grafting of PDMAEMA blocks using a series of monosaccharide through the formation of the
quaternary ammonium resulted in the copolymer PEG-b-P ( DMAEMA-co-DMAEMA-Sac ). The degree of
grafting was determined by proton nuclear magnetic resonance ('H-NMR) spectroscopy. Furthermore , the self-
assembly behavior of 5,10,15,20-tetrakis (4-sulfonatophenyl ) -porphyrin ( TPPS) with PEG-b-P( DMAEMA -
co-DMAEMA-Sac) in pH 1.0 acidic aqueous solution was deeply studied. The ultraviolet-visible spectrum
(UV-Vis) indicated that TPPS existed as J-aggregates in the core of PEG-b-P( DMAEMA-co-DMAEMA-Sac) /
TPPS complex micelles. Moreover, the supramolecular chirality and its formation mechanism were studied by
circular dichroism (CD) and 2D NOESY. It was revealed by CD spectrum that the chiral feature was resulting
from asymmetric arrangement of TPPS in the J-aggregates and the signal amplitude increased along with the
rise of monosaccharide grafting degree. At the same time,the 2D NOESY spectrum implied weak interaction
between TPPS and the grafted monosaccharide. It can figure out that the interaction site of grafted
monosaccharide is H-C(4) and H-C(5). Different kinds of monosaccharide were used for contrast tests. It was
worth noting that the direction of Cotton spilt signal is associated with the configuration of C(4) and C(5). As
a result, the monosaccharide with (4S,5R) configuration led to a positive Cotton signal at 424 nm and a
negative one at 490 nm. On the contrary, the monosaccharide with (4R,5R) configuration led to a negative
Cotton signal at 424 nm and a positive one at 490 nm. It would be possible that the supramolecular chirality
may come from the hydrogen bond interaction between TPPS and hydroxyl on monosaccharide.

Keywords Self-assembly, Supramolecular chirality, J-aggregates, Hydrogen bond
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