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Synthesis of 4-cyano-4-(dodecylsulfanylthiocarbonyl)sulfanyl pentanoic acid 

n-Dodecylthiol (15.4 g, 76 mmol) was added slowly to a stirred suspension of sodium 

hydride (3.15 g, 79 mmol) in diethyl ether (150 mL) at a temperature <10 oC. The reaction mixture 

was cooled to 0 oC, and carbon disulfide (6.0 g, 79 mmol) was added to give a yellow precipitate 

of sodium S-dodecyl trithiocarbonate separated by filtration. 

To a suspension of sodium S-dodecyl trithiocarbonate (14.6 g, 0.049 mol) in diethyl ether 

(100 mL), iodine (6.3 g, 0.025 mol) was added. The reaction mixture was then stirred at room 

temperature for 1 h, and the precipitated white sodium iodide was removed by filtration. The 

yellow filtrate was washed with an aqueous solution of sodium thiosulfate to remove excess iodine 

and dried over sodium sulfate, and evaporated to give a residue of bis-(dodecyl- 

sulfanylthiocarbonyl) disulfide. A solution of 4,4’-azobis(4-cyanopentanoic acid) (2.10 g, 0.0075 

mol) and bis-(dodecylsulfa-nylthiocarbonyl) disulfide (2.77 g, 0.005 mol) in ethyl acetate (50 mL) 

was heated at reflux for 18 h. After removal of the volatiles in vacuo, the crude product was 

extracted with water (5 ×100 mL) to obtain 4-cyano-4-(dodecylsulfanylthiocarbonyl)sulfanyl 

pentanoic acid as a pale yellow solid (3.65 g, 87% yield), mp 58–59 oC, after recrystallization from 

hexane. 

 

Characterization techniques 
1H NMR spectra were recorded at 25°C in CDCl3 or DMSO-D6 on an Agilent 400 MHz 

DD2 spectrometer. FT-IR spectra were obtained from thin polymer films deposited on ZnSe 

glasses by evaporation of polymer solutions in diethyl ether (for all (co)polymers except for 

polyMPEGMA) and methylene chloride for polyMPEGMAs. Spectra were recorded on a 

Shimadzu IRAffinity-1 spectrometer with a resolution of 4 cm-1 and 20 accumulated scans. 

The concentrations of the monomers in reaction mixtures were measured by HPLC using 

a Shimadzu Prominence chromatographic system equipped with a refractometer and matrix UV 

detector, a thermostat and a Kromasil 100-5-C18 4.6 x 250 mm column. Acetonitrile was used as 

an eluent, the flow rate was 0.9 ml/min, and the thermostat temperature was 55°C.  

The compositions of copolymers at each conversion were calculated from the monomer 

consumption. At certain intervals, the current monomer concentrations were determined by HPLC; 

the copolymer composition (m1) and the current conversion were calculated according to the 

following equations:  
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where m1 is the content of monomer 1 units in a copolymer, mol%; 0
1M  and 0

2M  are the initial 

concentrations of monomers 1 and 2 in the feed, mmol/g; 1M and 2M  are the current 

concentrations of monomers 1 and 2, mmol/g. 

The copolymer compositions determined by HPLC agreed well with those determined by 
1H NMR spectroscopy.  

From 1H NMR data (Figures S4-S6 and S8), the copolymer compositions were determined 

based on the ratio of the signal intensities of the protons corresponding to the methyl group (i) 

contained in MPEGMA units and the methylene group (c) contained in both MPEGMA and 

AOEGMA units. The compositions were calculated by solving the following equations: 

Ii=3NMPEGMA 

Ic=2NMPEGMA+2NAOEGMA, 

 

or 
 

Ii=3NMPEGMA 

Id=32NMPEGMA+22.8NAOEGMA, 

 

where Ii, Ic and Id are the signal integrals; NMPEGMA and NAOEGMA are the numbers of the 

MPEGMA and AOEGMA repeating units in a macromolecule. 
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Figure S1. 1H NMR spectrum of Ph4 homopolymer (pAOEGMA) in CDCl3
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Figure S2. 1H NMR spectrum of Ph8 homopolymer (pMPEGMA) in DMSO-d6
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Figure S3.  IR spectrum of Ph8 homopolymer (pMPEGMA)
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Figure S4. 1H NMR spectrum of Ph10 comopolymer in DMSO-d6
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Figure S5. 1H NMR spectrum of Ph11 comopolymer in DMSO-d6
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Figure S6. 1H NMR spectrum of Ph12 comopolymer in DMSO-d6



PH12.ESP

4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600
Wavenumber (cm-1)

-0.05

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

A
bs

or
ba

nc
e

CH  alif

C=O

CH

CH

C-C-O  ester

C-O-C  ether

C-O-C  ether

-(CH2)n-

723.31

74
8.

38

86
2.

1894
8.

98
99

3.
34

10
39

.6
3

11
16

.7
8

12
47

.9
4

12
69

.1
6

13
23

.1
7

13
50

.1
7

14
58

.1
8

17
30

.1
5

28
60

.4
3

29
24

.0
8

Figure S7.  IR spectrum of Ph12 comopolymer
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Figure S8. 1H NMR spectrum of Ph14 block comopolymer in CDCl3
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Figure S9.  IR spectrum of Ph14 block comopolymer
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