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Fig. 3 'H-NMR spectrum of A-Man (A) and A-DiMan (B) in D,0 ( # : methanol and ethanol)
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Fig. 5 GPC traces of Ny-P(Lys(Z)) (A) and MALDI-TOF MS spectrum of N;-P(Lys(Z)),,(B)
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Fig. 7 'H-NMR spectra of M-P ( Lys ( Z ))s and DiM-
P(Lys(Z)),sin DMSO-d,
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Fig. 8 TEM images of aggregates of M-P (Lys(Z)) s (a)

and M-P(Lys(Z) )5 (b) in aqueous solution
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and DiM-P(Lys(Z) );5(b) in aqueous solution

TE Lk R G W, & B R o O 2k K 2 A
P(Lys(Z)) Sy K55 B, B B3 I, K5 W)
AR 7K 8 i, AR AR 2 R R B R B W AR K R
HR A — SR AR ML K B B A Bl T



6 31 FAR A T H E R ROBE R R A R R AT 779

U R #E ¥ %5 45 44, {2 M-P (Lys-(Z)) F1 DiM-
P(Lys(Z)) ()R F A A0 AH 5, o1 K 85 00 1) 3R &
Yy ] Y R . XX RS AT 24 LA
IR AN, XA LR 5 P(Lys(Z)) 1E
B HLE K G0 DMF, THF H R8I i -1 — 2%
gEpg A S A R B i TR R K
HX,Y P(Lys(Z)) W5 T o BARE, -8 &
AT EAIG , B AE DMF i) R 25 HHES 5 2% 11
U2 e 45 g R ~F 3RS Ik, fE DMF
P(Lys(Z)) s LK EEM P(Lys(Z)) s didls TH K
AR AR, R AE M-P (Lys (Z) ) 15 89 fiygmpnne [& M-
P(Lys(Z)),s W&, F B 1 55 K 85 B i 7R B4y 3K
(Vyauoppiie ) AHRT B — 28 I B 5 7E K 7 W
S 1) A= B h FR N B 25 AL, DLRR AR R 1Y

1 fl T 45 1 3R S LAY 30— A I
3 it

AR 1 R R — G 5] R TR
NCA HRIF IR RS2 T 2 Fhor 75 AR
Ui A 1 B R AR I R TR, 20 5 2 Bl R 2
4 H 82 B AT AR Wy AT s AR ROV AT B T 4
BB AN H S 0 A0 UUH B B 0 SRR R X X Y
il SR 5 W A K 8 B SR AR AT I WE T R B, SR
MR BE BUBUEL I R A W) B R I AR,
17T B A 2 P i B S ) 2R 5 ) 2 B0 U R 2 3R
IR, X AT RE S KOBE R TR A 5 T L -1 e 25
LRSS

REFERENCES

—_

Pratt M R, Bertozzi C R. Chem Soc Rev,2005,34 .58 ~68

Kramer J R,Deming T J.J Am Chem Soc,2012,134:4112 ~4115
Tian Z,Wang M, Zhang A, Feng Z. Polymer,2008 ,49 .446 ~ 454
Wang Y, Kiick K L.J Am Chem Soc,2005,127:16392 ~ 16394
Tang H,Zhang D. Biomacromolecules,2010,11:1585 ~ 1592

O 0 N N R W

- o

Sun J,Schlaad H. Macromolecules,2010,43 ;4445 ~ 4448
Krannig K, Schlaad H.J Am Chem Soc,2012,134.18542 ~ 18545

—_ e e = e e
~N O B W

Daly W H,Poche D. Tetrahedron Lett,1988,29.5859 ~ 5862

N = =
- O v @

Meyer B, Stuikeprill R. J Org Chem,1990,55:902 ~906
Deming T J. Nature,1997,390:386 ~ 389

[N ST
RS I S

Lu H,Cheng J J. ] Am Chem Soc,2008,130:12562 ~ 12563
Huang C J, Chang F C. Macromolecules,2008 ,41.7041 ~ 7052

[N S TR s B oS
0 N N W

Miller W G, Flory P J.J Mol Biol,1966,15.298 ~ 314

Sato K, Hada N, Takeda T. Tetrahedron Lett,2003 ,44 9331 ~9335
Lim Y B,Park S,Lee E,Jeong H,Ryu J H,Lee M S. Biomacromolecules,2007 ,8 : 1404 ~ 1408
Schatz C, Louguet S, Le Meins J F, Lecommandoux S. Angew Chem Int Ed,2009 48 :2572 ~2575
Beignet J, Tiernan J, Woo C H,Kariuki B M, Cox L R.J Org Chem,2004,69.6341 ~ 6356

Chen C,Wang Z,Li Z B. Biomacromolecules,2011,12.:2859 ~2863

Herzner H,Reipen T,Schultz M, Kunz H. Chem Rev,2000,100:4495 ~ 4537

Tsutsumiuchi K, Aoi K,Okada M. Macromolecules,1997 ,30:4013 ~4017
Kramer J R,Deming T J.J] Am Chem Soc,2010,132:15068 ~ 15071

Huang J,Habraken G, Audouin F,Heise A. Macromolecules,2010,43.6050 ~ 6057
Xiao C,Zhao C,He P,Tang Z,Chen X, Jing X. Macromol Rapid Commun,2010,31:991 ~997

Iyer S S, Anderson A S,Reed S,Swanson B,Schmidt J G. Tetrahedron Lett,2004 ,45 .4285 ~ 4288
Wang R,Chen G T,Du F S,Li Z C. Colloid Surf B,2011,85:56 ~62
Endo M, Azuma Y,Saga Y,Kuzuya A,Kawai G,Komiyama M. ] Org Chem,1997,62.846 ~ 852

Sun J,Shi Q,Chen X S,Guo J S,Jing X B. Macromol Chem Phys,2008,209:1129 ~ 1136
Ishimuro Y, Hamada F,Nakajima A. Macromolecules,1978,11.:382 ~ 387



780 w4 T it 2013 4

RS

SYNTHESIS AND AGGREGATION BEHAVIOR OF
MANNOSE-TERMINATED POLYLYSINE

Rui Wang, Ning Xu, Fu-sheng Du, Zi-chen Li
(College of Chemistry & Molecular Engineering, Peking University, Beijing 100871 )

Abstract Two alkynyl-functionalized mannoses ( A-Man and A-DiMan) and 2-(2-(2-azido-ethoxy ) -ethoxy ) -
ethyl amine ( N,-TEG-NH, ) were synthesized. N,-TEG-NH, was used to initiate the ring-opening
polymerization of Ne-benzyloxycarbonyl-L-lysine N-carboxyanhydride ( Lys (Z)-NCA) to obtain two azido-
terminated polylysines with different degree of polymerization, N,-P(Lys(Z) )5 and N,-P(Lys(Z) ),,. Click
reactions of these two polymers with A-Man and A-DiMan produced four mannose-terminated polylysines, M-
P(Lys(Z)),s, M-P(Lys(Z) )., DiM-P(Lys(Z) )5 and DiM-P(Lys(Z) ),5. The structure of these polymers
was characterized by a range of means including GPC,NMR and FTIR. These polymers belong to amphiphilic
diblock copolymers with P( Lys(Z)) as the hydrophobic chain and the mannose-containing moieties as the
hydrophilic part,and their aggregation behavior in water were investigated. The polymers were first dissolved in
THF/DMF (4/1,V/V), and then water was added slowly to induce the self-assembly of polymers. After
removing the orgnic solvents by dialysis, the morphologies formed were observed by transmission electron
microscopy (TEM).TEM results revealed that vesicles were the main morphologies for the two polymers with
shorter P(Lys(Z)) chains (M-P(Lys(Z)),; and DiM-P(Lys(Z) ), ) , while the two polymers with longer
P(Lys(Z)) chains (M-P(Lys(Z) )., and DiM-P(Lys(Z) ),;) tended to form micelle-like aggregates. This
phenomenon was different from the common self-assembly behavior of amphiphilic diblock copolymers in
water,, which was attributed to the easy a-helix formation of polymers containing longer P(Lys(Z) ) chains.

Keywords Mannose, Polylysine, Glycopeptide, Vesicle, Micelle



