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Figure S1. (a) Time-conversion curves and (b) SEC curves of the samples obtained from the 
linking reaction of PEG-Cl (1) with 2 and RuCp*Cl(PPh3)2: [1]/[2]/[RuCp*Cl(PPh3)2]/[2-DMAE] = 
20/200/2.0/40 mM in EtOH/DMF (3/1, v/v) at 40 oC. 
 

 

Figure S2. 
1H NMR spectra (500 MHz, in CDCl3 at 25 oC) of the samples obtained from the 

linking reaction of 1 with 2 and RuCp*Cl(PPh3)2: (a) 2 h; (b) 5 h; (c) 10 h; (d) 25 h. 
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Figure S3. (a) Time-conversion curves and (b) SEC curves of the samples obtained from the 
Ru-mediated linking reaction of 1 with a non-ionic 2’: [1]/[2’]/[Ru]/[additive] = 20/200/2/40 mM in 
toluene at 80 oC or in EtOH at 40 oC. 
 
 

 

Figure S4.  Most stable conformations of 2 and 2’, calculated by MO-G (a semiempirical 
molecular orbital program) coupled with AM1 (Hamiltonian).  The distance between two olefins 
of 2 (x-y = ~6.8 Å) was longer than that of 2’ (x’-y’ = ~5.1 Å).  
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Figure S5.  DSC thermograms recorded on (a) 1, (b) B1, (c) S5, and (d) S1 via the cooling scan 
from 150 oC to -80 oC (gray line, cooling rate: -10 oC/min) and the second heating scan from -80 oC 
to 150 oC (black line, heating rate: 10 oC/min).   
 

 

 

 

Table S1. DSC Analysis of Samples (1, B1, S5, S1) 

Samples Tc (
oC)a 

Tm (oC)a ∆Hm,total (J/g)b w
c
 ∆H0

m,calcd (J/g)d Fractional Crystallinity (%)e 

1 36.3 59.6 187 0.97 191 ~100 
B1 38.8 56.2 139 0.65 128 ~100 
S5 3.2 49.4 69 0.73 144 ~48 
S1 1.0 40.3 45 0.58 114 ~40 

a Tc and Tm were determined by DSC measurements at the second heating step from -80 oC to 150 
oC with 10 oC/min, respectively. 
b Melting enthalpy (∆Hm,total) was obtained from integration of endothermal peaks. 
c Weight fraction of PEG segments in samples. 
d Calculated melting enthalpy: ∆H0

m,calcd = ∆H0
m x w; ∆H0

m = 197 J/g. 
e Fractional crystallinity (%) = 100∆Hm,total/∆H0

m,calcd.  
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Figure S6.  UV-vis spectra of MO in H2O at r.t.: [MO] = 0.02, 0.01, 0.005, 0.0025 mg/mL (6.1 x 
10-5 - 7.6 x 10-6 M). 
 
 
 
 
Table S2. Encapsulation of Orange G into Polymers in Watera 
Entry Polymer [OG]0/[Polymer]0 

(mg/mL) 
Time 
(h) 

OGpolymer
b 

(µmol/g) 

NOG/polymer
c NN+/OG

d 

1 S1 5/10 2 652 402 1.9 
2 S1 0.5/1 2 672 414 1.8 
3 S1 0.5/1 24 721 445 1.6 
4 S1 0.05/0.1 2 637 392 1.9 
5 S1 0.05/0.1 10 756 466 1.5 
6 S1 0.05/0.1 24 780 482 1.5 
7 B1 5/10 2 420 3.3 3.3 
8 B1 0.5/1 2 477 3.8 2.9 
9 B1 0.5/1 24 475 3.8 2.9 
10 B1 0.05/0.1 2 197 1.6 9.1 
11 B1 0.05/0.1 10 323 2.6 4.5 
12 B1 0.05/0.1 24 475 3.8 2.9 

a Polymers (S1, B1) and Orange G (OG) were stirred in H2O at r.t., followed by the dialysis of the 
mixture with H2O. 
b The amount of OG per a gram polymer, determined by UV-vis analysis of OG-bearing polymers 
in H2O with the calibration plot of OG at 478 nm. 
c The number of OG in a single polymer: 
 NOG/polymer = OGpolymer x [Mw,star

 (MALLS): S1 or Mn
 (NMR): B1] x 10-6. 

d The number ratio of polymer-bound cations to polycation-bound OGs: 
 NN+/OG = NN+/(NOG/polymer – NOG/PEG); NOG/PEG = Narm x [NOG/polymer (S5)/74]. 
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Figure S7.  
1H DOSY spectra (500 MHz) of (a) OG-bearing S1 and (b) OG alone in D2O at 30 oC.  

Diffusion coefficient (DNMR) was calculated by the following software: Delta v4.3.6, JEOL. 
 

 

 

Figure S8.  DLS intensity distributions of (a) OG-S2 and S2, (b) OG-S3 and S3, (c) OG-S4 and 
S4, (d) OG-S5 and S5, and (e) OG-B1 and B1 in H2O at 25 oC: [OG-bearing polymer] (black line) 
= 1 (S2-S5), 10 (B1) mg/mL; [polymer] (gray line) = 0.1 mg/mL.   
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Table S3. Release of Polymer-Bound OG from S1 and B1 with NaCl aqueous solutionsa
 

Entry Polymer Time (h) NOG/polymer
b OG in Polymer (%)c 

1 S1 0 414 100 
2 S1 2 224 54 
3 S1 5 107 26 
4 S1 24 48 12 
5 B1 0 3.8 100 
6 B1 2 0.65 17 
7 B1 5 0.15 4.0 
8 B1 24 0.033 0.88 

a Aqueous solutions of OG-bearing polymers (S1, B1) ([polymer] = 1 mg/mL, 1 mL) were charged 
in dialysis tubes and the tubes were placed in 0.1 M NaCl aqueous solutions (100 mL).  At the 
predetermined periods, the inner solutions were sampled for UV-vis analysis to determine the 

amount of polymer-bound OGs (OGpolymer: µmol/g) with the calibration plot of OG at 478 nm. 
b The number of OG in a single polymer: 
 NOG/polymer = OGpolymer x [Mw,star

 (MALLS): S1, Mn
 (NMR): B1] x 10-6. 

c Mole percent of OG remaining in polymers: 100 x NOG/polymer (t)/NOG/polymer (t = 0). 
 


