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1. NMR Spectra for New Compounds
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Figure S1: '"H NMR (500 MHz, CDCls) spectrum of compound 3a.
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Figure S2: °C NMR (75 MHz, CDCl;) spectrum of compound 3a.
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Figure $3: "H NMR (500 MHz, CDCl;3) spectrum of compound 3b.
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Figure S4: °C NMR (75 MHz, CDCls) spectrum of compound 3b.
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Figure S$5: '"H NMR (500 MHz, CDCls) spectrum of compound 3c.
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Figure $6: °C NMR (75 MHz, CDCl;3) spectrum of compound 3ec.
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Figure $7: '"H NMR (500 MHz, CDCls) spectrum of compound 4a.

-0s5

0.0

2.0 75 70 6.5 6.0 5.5 5.0 4.5 29 20 25 2.0 1= 1.0 0.5
1 {opm)

85



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C
This journal is © The Royal Society of Chemistry 2013

PEFT
51'H>'
£8'a1
#5681
a're—
it
96'52
1092
apraz
Fll s
6262
il b
Bt 62
#5'62
1962
#3'62
£46T
sred

B35

R d
TSI
55'9111\"-
LTI
Wz

09'5211\
£ 5z
18521 \IL
RIS
PRI
1o gz

S0 ezt
e
SEBETA_

B LET
B0TBET ?

EST——
00’ 557T—

=L
el

SMe MeS
MeS_~ s & SMe _

Figure $8: °C NMR (75 MHz, CDCl3) spectrum of compound 4a.
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Figure S9: '"H NMR (500 MHz, CDCl;) spectrum of compound 4b.
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Figure $10: 'H NMR (500 MHz, CDCl;) spectrum of compound 4ec.
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2. Procedures for Multi-Cycle Dispersion and Release of SWNTSs

2.1 Multi-cycle dispersion-releasing of COMoCAT SWNTs

Cycle 1

To a toluene solution of polymer 4a (8.0 mL, 4.5 mg/mL) was added CoMoCAT SWNTs
(40 mg). The mixture was ultrasonicated for 30 min, left still for 2 h, and then filtered
through a tightly packed cotton plug to remove insoluble components. A clear black
SWNT solution was obtained which was characterized by UV-Vis spectral analysis.

To the solution was added an excess amount of trifluoroacetic acid (TFA, 2.0 mL).
Precipitation of SWNTs was observed. The mixture was subjected to centrifugation for
15 min to afford a clear yellow solution and SWNT precipitates on the bottom. The top
organic layer was carefully transferred to an Erlenmeyer flask by a pipette, washed with
aq. Na2COs solution, and dried over MgSOa to afford the recovered polymer solution.
UV-Vis and 1H NMR analyses on the recovered polymer showed that the recovered
polymer does not undergo any changes in molecular structure. The bottom precipitates
was collected and washed sequentially with toluene (20 mL) and acetonitrile (20 mL),
and air-dried overnight in the fumehood to afford the released SWNTs (16 mg).

Cycle 2
To the released SWNTs (16 mg) was added a toluene solution of polymer 4a (3.2 mL, 4.5

mg/mL). The mixture was treated with the same procedure in cycle 1 to afford a SWNT
solution, which was characterized by UV-Vis analysis.

To the solution was added an excess amount of TFA (1.0 mL). The mixture was treated
with the same procedure in cycle 1 to afford the released SWNTs (3 mg) and the
recovered polymer solution.

Cycle 3
To the released SWNTs (3 mg) was added a toluene solution of polymer 4a (0.6 mL).

The mixture was treated with the same procedure in cycle 1 to afford a SWNT solution,
which was characterized by UV-Vis analysis.

Then to the solution was added an excess amount of TFA (0.1 mL). The mixture was
treated with the same procedure in cycle 1 to give recovered polymer solution and the
released SWNTs, the weight of which was not determined due to the small amount.

Table S1. Quantities of starting and recovered CoOMoCAT SWNTs, polymer solution,
and TFA used in the multi-cycle dispersion-releasing of SWNTs.

Cycle 1 Cycle 2 Cycle 3
Starting CoMoCAT NTs 40 mg 16 mg 3 mg
Polymer (4.5 mg/mL) 8.0 mL 3.2mL 0.6 mL
TFA 2.0 mL 1.0 mL 0.1 mL

12
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Recovered CoOMoCAT NTs \ 16 mg \ 3 mg* \ -

*Low recovery is due to partially protonation of SWNTs and significant mechanical loss during
small-quantity sample handling.

2.2 Multi-cycle dispersion-releasing of HIPCO SWNTs

Cycle 1

To a toluene solution of polymer 4a (32.0 mL, 2.3 mg/mL) was added HIPCO SWNTs
(48 mg). The mixture was ultrasonicated for 30 min, left to stand still for 2 h, and filtered
through a tightly packed cotton plug to remove insoluble components. A clear black
SWNT solution was obtained, which was characterized by UV-Vis spectral analysis.

To the solution was added an excess amount of TFA (3.0 mL), which led to the release of
SWNTs as precipitates. The mixture was subjected to centrifugation for 15 min to afford
a clear yellow solution and SWNT precipitates on the bottom. The top organic layer was
carefully transferred to an Erlenmeyer flask by a pipette, washed with aq. Na2CO3
solution, and dried over MgSOs4 to afford the recovered polymer solution. The bottom
precipitates was washed sequentially with toluene (20 mL) and acetonitrile (20 mL), and
air-dried overnight in the fumehood to afford the released SWNTs (10 mg).

Cycle 2
To the released SWNTs (10 mg) was added a toluene solution of polymer 4a (6.0 ml, 2.3

mg/mL). The mixture was treated with the same procedure in cycle 1 to afford a SWNT
solution, which was characterized by UV-Vis analysis.

To the solution was added an excess amount of TFA (0.6 mL). The mixture was treated
with the same procedure in cycle 1 to afford the released SWNTs (0.5 mg) and the
recovered polymer solution.

Cycle 3
To the released SWNTs (0.5 mg) was added a toluene solution of polymer 4a (0.3 mL,

2.3 mg/mL). The mixture was treated with the same procedure in cycle 1 to afford a
SWNT solution, which was characterized by UV-Vis analysis.

To the solution was added an excess amount of TFA (0.03 mL). The mixture was treated
with the same procedure in cycle 1 to give recovered polymer solution and the released
SWNTs (trace).

Table S2. Quantities of starting and recovered HIPCO SWNTs, polymer solution, and
TFA used in the multi-cycle dispersion-releasing of SWNTs.

Cycle 1 Cycle 2 Cycle 3
Starting HIPCO NTs 48 mg 10 mg 0.5 mg
Polymer (2.3 mg/mL) 32 mL 6.0 mL 0.3 mL
TFA 3.0 mL 0.6 mL 0.03 mL
Recovered COMoCAT NTs 10 mg 0.5 mg* -

*Low recovery is due to partially protonation of SWNTs and significant mechanical loss during

small-quantity sample handling.
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3. Cross-section Analysis of AFM imaging for 4a and SWNTs
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Figure S11: Cross-section analysis showing the feature of a bare single-walled carbon

nanotube (height = 0.8 nm).

14



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C
This journal is © The Royal Society of Chemistry 2013

=00 Coordinates
Hed Qwsor K Cwrsar
00 - X o21pm 2083 pm
Y, 2680pm 26816 jim
500 - 2: 108Enm 2820 am
X0 - hstances
Dela ¥ -Z27.53 nm
=i Dol -64.25 nm
2000 Delta 20 1.733 am
Vacior Distance
1500 -
20 B9.90 nm
1000 D B9.92 nm
00 - Anglies
¥
Phi-  BEBD® l'i
0 - - - g T
0 S0 1000 S0 200 200 W00 D0 400 4500 Theta:  1.42 lé_
¥ (nem)
2l
Hs |
a5
145
" ’—\/"—/
45
Q m am

Figure S12: Cross-section analysis showing the feature of a single-walled carbon
nanotube wrapped with polymer 4a (height = 1.7 nm).
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Figure S13: Cross-section analysis showing the feature of a globular aggregate of
polymer 4a on a single-walled carbon nanotube (height = 9.4 nm).
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4. Density Functional Theory (DFT) Calculations of Protonated TTFVs

4.1 Geometry Optimization
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4.2 Molecular orbital and electron density properties
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(A)
Figure S14: Plots of frontier molecular orbitals of mono-protonated TTFV. (A) HOMO
(E=-8.47¢V), (B) LUMO (E=-6.28 eV).
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Figure S15: Plots of electrostatic potential map of mono-protonated TTFV.

Figure S16: Plots of frontier molecular orbitals of di-protonated TTFV. (A) HOMO (E =
-12.82 eV), (B) LUMO (£ =-9.59 eV).

Figure S17: Plots of electrostatic potential map of di-protonated TTFV.



