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1- General

Chemical reagents were purchased from Sigma-Aldrich Co. Canada, Alfa Aesar
Co., TCI America Co. or Oakwood Products Inc. and were used as received.
Solvents used for organic synthesis were obtained from Fisher Scientific (except
THF from Sigma-Aldrich Co. Canada) and purified with a Solvent Purifier System
(SPS) (Vacuum Atmosphere Co., Hawthorne, USA). Other solvents were obtained

from Fisher Scientific and were used as received. Tetrahydrofuran (THF) and
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triethylamine (Et;N) used for Sonogashira reactions were degassed 30 minutes
prior to use. All anhydrous and air sensitive reactions were performed in oven-
dried glassware under positive argon pressure. Analytical thin-layer
chromatographies were performed with silica gel 60 F254, 0.25 mm pre-coated
TLC plates (Silicycle, Québec, Canada). Compounds were visualized using 254
nm and/or 365 nm UV wavelength and/or aqueous sulfuric acid solution of
ammonium heptamolybdate tetrahydrate (10 g/100 mL H2SO4 + 900 mL H20).
Flash column chromatographies were performed on 230-400 mesh silica gel

R10030B (Silicycle, Québec, Canada).

Apparatus

Nuclear magnetic resonance (NMR) spectra were recorded on a Varian Inova AS400
spectrometer (Varian, Palo Alto, USA) at 400 MHz, 500 MHZ (1H) and 100 MHz
(13C). High-resolution mass spectra (HRMS) were recorded with an Agilent 6210
Time-of-Flight (TOF) LC-MS apparatus equipped with an ESI or APPI ion source
(Agilent Technologies, Toronto, Canada). FT-IR was recorded in ATR mode on
Infrared spectrometer (Thermo-Nicolet Magne 850). UV-visible absorption spectra
were recorded on a Varian diode-array spectrophotometer (model Cary 500) using 3-
mm path length quartz cells. Fluorescence spectroscopy was performed using
fluorescence spectrophotometer (Model Cary eclipse) coupled with a Carry
temperature controller. DSC and TGA measurements were done on a Mettler Toledo
(DSC 823e and TGA/SDTAS851e). Scanning electron microscopy (SEM) and
transmission electron miscroscopy (TEM) images were taken using a JEOL JSM-
6360 LV and JEOL 1230, respectively. X-ray diffraction was recorded on Siemens X-

Rays Diffractometer (Model D5000). Raman spectra were recorded at 22.0 + 0.5°C
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using a LABRAM 800HR Raman spectrometer (Horiba Jobin Yvon,Villeneuve
d’Ascq, France) coupled to an Olympus BX 30 fixed stage microscope. The excitation
light source was the 632.8 nm line of an He-Ne laser (Melles Griot, Carlsbad, CA).
The laser beam was focused 100x long working distance objectives, generating an
intensity at the sample of approximately 5-10mW. The confocal hole and the entrance
slit of the monochromator were generally fixed at 200 and 100 pm, respectively. Data
were collected by a one-inch open electrode Peltier-cooled CCD detector (1024 x 256

pixels).

Gelation test: To test the gelation properties of compound 1 in organic solvents, we
proceeded as follow: in a vial, compound 1 was dissolved in a solvent. After
dissolution by sonication, the vial was sealed and heated until a clear solution was
obtained. The clear solution was allowed to cool down at room temperature. The

stability of the gel was confirmed by tube inversion.

SEM imaging: The gel obtained in toluene was deposited on a stainless steel
substrate and allowed to dry for 3-4 days. Then, gold particles were sputtered on dried

gel prior to imaging.

TEM imaging: A solution containing the nanoparticles dissolved in THF was drop on

a TEM support.
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2- Synthetic procedures and NMR data

Os_NHC5H55
COOH 1y piC, CI-HOB, Dodecylamine
THF, 60 °C, 1 h
| 2) TBDMS-CI, Imidazole |
e} DMF, Ultrason, 30 min e}
53% I
OH OTBDMS

Compound 3. In a 25 mL two-necked round-bottom flask with a magnetic stir bar,
compound 2 (2.65 g, 8.60 mmol) and 6-chloro-1-hydroxybenzotriazole (C1-HOBt)
(1.37 g, 8.08 mmol) were dissolved in degassed THF (45 mL) and the solution was
heated at 60 °C under argon atmosphere. Then, N,N-diisopropylcarbodiimide
(DIC) (1.35 mL, 8.60 mmol) was added dropwise over 10 minutes. After an
additional 30 min of stirring, dodecylamine (1.50 g, 8.08 mmol) was added and the
mixture was stirred for 1 hour. The mixture was then cooled at room temperature.
Water was added and the mixture was extracted three times (3x100 mL) with ethyl
acetate. The organic layers were combined and dried using Na,SO, and the solvent
was removed under reduced pressure. To the 4.50 g of crude material obtained
were added imidazole (1.61 g, 23.7 mmol), tert-butyldimethylsilylchloride
(TBDMSCI) (1.71 g, 11.4 mmol) and DMF (10 mL). The mixture was submitted
to ultrason for 30 min. Water was added and the mixture was extracted three times
using ethyl acetate. The organic layers were combined and dried using Na,SO,.
The solvent was removed under reduced pressure. The oily crude product was
purified by column chromatography (silica gel, hexanes/ethyl acetate 8:2 as
eluent) to provide 4.02 g of compound 3 as a white solid (80%). (Diamond ATR):
v 3380, 2921, 2852, 1624 cm™. '"H NMR (400 MHz, CDCl,, ppm): 8.15 (d,J=1.6

Hz, 1H); 7.74 (dd,J = 1.6 Hz, J = 8.6 Hz, 1H); 6.82 (d, J = 8.6 Hz, 1H); 6.10 (t,J
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= 5.5 Hz, 1H); 4.12 (t, J = 5.0 Hz, 2H); 4.01 (t, J = 5.0Hz, 2H); 3. 39 (m, 2H);
1.58 (m, 2H); 1.39-1.18 (m, 18H); 0.93-0.81 (m, 13H); 0.11 (' s, 6H) "C NMR
(400 MHz, CDCl,, ppm): 166.12; 160.15; 138.39; 129.17; 128.97; 111.67; 86.32;
70.97; 61.92; 40.43; 32.15; 29.93; 29.90; 29.87; 29.84; 29.80; 29.59; 27.26; 26.15;
22.93; 18.60; 14.38; -4.97. HRMS: Calculated for C,;H,INO,Si: 589.2448

[M+H]+-; Found: 590.2542.

@) NHC45H55 @) NHC12H>5

1) bis-TMBDS, MeLi-LiBr (1.5 M in EtOy), rt., 3 h

| 2) NEts, PdCly(PPhs),, Cul, Ar. rt., 16 h “
AN

© 98% o SN
I T™MS

OTBDMS OTBDMS

Compound 4. In a 100 ml oven-dried round-bottom flask equipped with stir bar,
bis(trimethylsilyl)butadiyne (1.00 g, 5.14 mmol) was dissolved in degassed THF
(50 mL). MeLi/LiBr (1.5 M in Et,0) (5.14 mL) was added dropwise and the
stirring was continued for additional 3 hours at room temperature. Aqueous NH,Cl
was added and the mixture was extracted two times with pentane. The organic
layers were combined and dried over Na,SO, and filtered off. The solvent was
removed until 10% of the original volume was reached. In the meantime, in a 50
ml oven-dried round-bottom flask equipped with stir bar, compound 3 (1.52 g,
2.57 mmol) was dissolved in triethylamine (26 mL) and the first solution was
added. The mixture was bubbled with a stream of argon for 30 min. Then,
PdCl,(PPh;), (108 mg, 0.15 mmol) and Cul (29 mg, 0.15 mmol) were added. The
flask was filled and charged with argon 4 times. Then, the mixture was

continuously stirred overnight at room temperature. Ethyl acetate was then added
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and the resulting mixture was washed with aqueous NH,Cl. The extracted organic
layers were combined and dried over Na,SO,, filtered under vacuum and the
solvent was removed under reduced pressure. The crude material was purified by
column chromatography (silica gel, hexanes/acetate 8.5:1.5 as eluent) to provide
1.34 g (90%) of compound 4 as brown oil. (Diamond ATR): v 3385, 2921, 2872,
2205, 2106, 1642 cm™. 1H NMR (400 MHz, CDCI3, ppm): 7.78(s, 1H); 7.76 (d, J
= 8.4 Hz, 1H); 6.92 (d, J = 8.6 Hz, 1H); 6.00 (t,J = 5.23 Hz, 1H); 4.13 (t,J =4.9
Hz, 2H); 4.02 (t, J = 4 9Hz, 2H); 3.41 (m, 2H); 1.59 (m, 2H); 1.41-1.20 (m, 18H);
0.94-0.85 (m, 13H); 0.23 (s, 9H); 0.11 (s, 6H). "C NMR (400 MHz, CDCl,, ppm):
166.17; 163.54; 133.07; 130.31; 127.35; 111.17; 91.57; 88.31; 78.85; 72.73;
70.57; 62.01; 40.36; 32.15; 29.88; 29.86; 29.83; 29.78; 29.71; 29.58; 27.24; 26.11;
22.93; 18.63; 14.35; 0.16; -5.09. HRMS: Calculated for C,,H;;0O;NSi,: 583.3877

[M+H]+; Found: 584.3953.

Ox_NHC12Hos

1) KoCO3, THF/MeOH 1 : 1, 15 min

2) TMEDA, CuCl, O, 50 °C, 2 h

¢! N 79%
I ™S
OTBDMS

C1oHosHN™ 0

Compound 5. In a 10 mL round-bottom flask equipped with a magnetic stir bar,
compound 4 (0.58 g, 0.99 mmol) was dissolved in a 1:1 mixture of THF/MeOH (4
mL). K,CO; was added and the mixture was continuously stirred for 15 min.

Then, aqueous NH,Cl was added and the mixture was extracted with CH,Cl,. The
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organic layer was dried over Na,SO,, filtered under vacuum and the solvent was
removed under reduced pressure until 10% of the original volume was reached. In
a separate 25 mL round-bottom flask equipped with magnetic stir bar, CuCl (7 mg,
0.069 mmol) and tetramethylethylenediamine (TMEDA) (30 xL, 0.019 mmol)
were added to acetone (10 mL) and the mixture was heated at 50 °C with a
continuous stream of air bubbling through the solution. Then, the first solution
containing the deprotected diyne was added dropwise. The mixture was stirred for
additional 2 hours. Aqueous NH,Cl was added and the mixture extracted with
CH,CI,. The organic layers were dried over Na’SO,, filtered under vacuum and the
solvent was removed under reduced pressure. The crude material was purified by
column chromatography (silica gel, hexanes/ethyl acetate 8:2 as eluent) to provide
401 mg of compound § as brownish oil (79%). (Diamond ATR): v 3315, 2921,
2852,2196,2131, 1635 cm™. '"H NMR (400 MHz, CDCl,, ppm): 7.84 (s, 2H); 7.81
(d,J =8.7Hz,2H); 6.95 (d,J = 8.7 Hz, 2H); 6.04 (t,J = 5.85 Hz, 2H); 4.16 (t,J =
4.9 Hz, 4H); 4.04 (t, J = 49Hz, 4H); 3. 43 (m, 4H); 1.59 (m, 4H); 1.41-1.20 (m,
36H); 0.92 (s, 20H); 0.88 (t, J = 7.12, 6H); 0.14 ( s, 12H). "“"C NMR (400 MHz,
CDCl,, ppm): 167.75; 163.99; 133.13; 130.78; 127.27; 111.79; 110.11; 78.73;
70.47; 68.00; 61.72; 40.18; 29.67, 29.66; 29.64; 29.60; 29.36; 29.34; 27.01; 22.70,
18.40; 14.13; -5.31. HRMS: Calculated for Cz,HyN,0O4Si,: 1020.6807 [M+H]+;

Found: 1021.6893.
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TBAF (1 Min THF), THF

rt.,1h
46%

L

C1oH25HN

Compound 1. In a 25 mL round-bottom flask equipped with magnetic stir bar,
compound § (392 mg, 0.67 mmol), THF (24 mL) and TBAF (1M in THF) were
added successively. After 1 hour, silica gel was added to the mixture and the
solvent was evaporated under reduced pressure. The crude was purified by column
chromatography using (silica gel, CH,Cl,/acetone 7:3 as eluent) to provide 137 mg
of yellowish compound. (Diamond ATR): v 3282, 2918, 2848, 2196, 2123, 1628
cm’. '"H NMR (500 MHz, DMSO-d,, ppm): 8.34 (t, J = 5.1 Hz, 2H); 8.03 (d, J =
1.9 Hz, 2H); 7.89 (dd, J = 1.9 Hz, J = 8.9 Hz, 2H); 7.17 (d, J = 8.9 Hz, 2H); 4.90
(t,J =5.2Hz,4H); 4.12 (t,J = 4.7Hz, 4H); 3. 70 (td, J = 4.7 Hz, J = 4.9 Hz, 4H);
3.16 (m, 4H); 1.44 (m, 4H); 1.27-1.12 (m, 36H); 0.80 (m, 6H). C NMR (400
MHz, CDCl,, ppm): Compound 1 was not enough soluble at a reasonable
concentration to obtain a reliable "C NMR spectrum. HRMS: Calculated for

C5He:N,O,: 792.5077 [M+H]+; Found: 793.5060.
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3- NMR spectra ( 'H and *C)
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Figure S1. 'H NMR spectrum of compound 3
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Figure S2. "C NMR spectrum of compound 3

S10



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012

©000°0

SveL’0
ziez'o

9298'0
Lose'0
49680
49180

oosz’'L
osLe’L
zeee'L
82Li8'L
90868 L
Z809°L
8819 L

osge’e
osov'e
siLzv'e
i8ev'e

€eeLo'v
8¥Z0'v
0Lie0'P
ezzlL'v
-0 d
ra- 4 d

2zZoo's

60e8's

ovezT L

[X4:-FAFA
[ TA-T N
zyeLs

L

e

L/

[~

TMS

OTBDMS

NHC12H25

0

N

g

!

Figure S3. 'H NMR spectrum of compound 4

—_—

—

4898
8L0'8

oo'el

[3-N-1%

osz'z

4002

ss0'2
000'2

zye0

€00°L

oge’L

S11




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012

LegL’o- ——

/9zZLE YL

AL -R-14
SPe8’ZT
961192
oerz i
8i8g9°'62
oisi’'ez
€8e€8'82
$898°'62
8888’62
geglLze

|

vige oy ——

goLo'Z8 ——

044804 ——
LielzL ——

8€6°'9L

LoLL Ll
€eL82°LL
€905°22
-
vese'sL

iere'ee ——

2848°L68 ——

SLLV LML —

zgge Lzt ——

Lzgo'eel ——

gepgesl ——
gesL'9gL ——

900
S12

100.0

1100

TMS
OTBDMS
1200

NHC1 oHo5
1300

O
1400

1500
Figure S4. °C NMR spectrum of compound 4

160.0

PPM



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

380 2202090909« & &8 . =222C338

— 72124
6.9607
6.9433

—— 6.0508

7

8

5

3

2

4

4

31
34514
3.4377
34251
34114
2.0560
0.1419
nnnat

|

5 C1oHo5HN 0}
U v v WY Y Y T l
J s J s
— R P I I I I R J T RS R S e I
PPM 76 72 68 64 60 56 52 48 44 40 36 32 28 24 20 16 12 08 04 o
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4-

Physical properties

Table S1. Gelification properties of compound 1

Solvent Concentration (mg/mL) | Observations
Toluene 2.5 G
Benzene 5.0

0-DCB 50 G
Chloro-Benzene 50 G
Cyclohexane 5.0 P
Hexanes 50 |
Acetone 50 P
Chloroform 5.0 G
Methanol 50 S
Ethylether 50 S
Phenylether 50 PG

G : Gelification
V : Visqueous

P : Précipitation
S : Solution

PG : Partial gelification

ID: 2C010B01, 01-Mar-2012 14:44
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Figure S8. XRD pattern of compound 1 in the dried gel state.
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Figure S9. SEC chromatograms of compound 1 (black), unpurified graphitic material (blue) and SEC-
purified graphitic material (red).
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Figure S10. FTIR (a) and Raman (b) spectra of compound 1 (black) and SEC-purified nanoparticles
(blue). Aex = 632 nm.
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100 nm

Figure S11. TEM image of heated dried gel of compound 1 after heating at 250 °C
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Figure S12. FTIR of the heated (250 °C and 500°C) dried gel of compound 1
9 in the SupportingS10
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