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1. Schematic representation of the synthesis of the cholesteryl derivatives

K\f\/}‘ou = Y

HOJJB'(N'BOC H o]

s I R™H . . N HCI
DCC, DMAP BOC = (o) CH,Cl,
Cl (o] le) ‘>’
H R & o
0 W R CHCl,
--\__F Hz 2
\ o
_\N n Intermediate 1D’ 2D’ 3
= \/\g %0 > compound i 2
(o) H R 1D 2D
Gelator iL 2 3

Scheme S1. Schematic representation of synthesis of the cholesterol-based gelators 1-3
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Scheme S2. Schematic representation of synthesis of compound 4
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2. Concentration-dependent rheological behaviors of 1D/IL2 ionogel

To understand the rheological properties of the ionogels, G' and G™ were measured at
different concentrations and frequencies by choosing 1D/IL2 gel as an example system (To
be clear, only G is shown in Figure S1). Reference to the traces shown in Figure Sla, it is
seen that the value of G' increases from 229 Pa to 2.37x10* Pa along with increasing the
gelator concentration from 0.1% to 1.0% (w/v), and correspondingly, the yield stress
changes from 15.8 Pa to 630 Pa, indicating that both the stability of the gel network and
the elastic property of the gel are well dependent upon the concentration of the gelator in
the solvent. Frequency sweep is an important method to detect the tolerance performance
of a material to external forces. Clearly, the G' values of the gels exhibit weak dependence
on frequency when the concentration exceeds 0.1% (w/v), a typical viscoelastic behavior,
suggesting that the ionogel shows good tolerance to external forces (c.f. Figure S1b).
However, for the system containing of 0.1% (v/w) of the gelator, the value of G' is strongly
dependent upon the frequency of the scanning process, particularly when the frequency is
low. The value reaches a plateau for the scanning conducted between 2 Hz and 20 Hz.
Reference to the results shown in Figure S2, it is revealed that the value of G' and G"
remain roughly constant and the value of G' is almost one order greater than that of G" as
the shear stress is below a typical shear stress, the so called yield stress, which is a typical
rheological behavior of a gel. Combing the results from the two measurements, it may be
concluded that the system is a gel, but it shows poor tolerance to external forces. In
particular, it may be a highly viscous fluid at room temperature when it is exposed to a low

frequency shear stress.
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Figure S1. Evolution of G' as functions of the applied shear stress and frequency
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Figure S2. The evolution of G' and G" as functions of the applied shear stress of the 1D/IL2 ionogel
(0.1%, viw)
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3. Effect of external magnetic field upon the magnetic ionogel

Figure S3 displays optical micrographs of dispersed magnetic particles (diameter of
about 1 pum) in IL2 and 1D/IL2 ionogel (0.5%, w/v). It is clearly seen that the magnetic
particles (0.2 wt %) are randomly distributed in IL2 in the absence of a magnetic field
(Figure S3a), whereas they self-assemble and align parallel to the direction of an applied
magnetic field instantly (Figure S3b). However, when the particles were doped into the
ionogel, aggregates formed during heating-cooling process. Presence of a magnetic field
shows little effect upon the macroscopic property of the ionogel provided the density of the
magnetic particle is less than 12% (w/w) (Figures S3c, S3d). However, when the particle

density exceeds 20% (w/w), the ionogel becomes liquid instantly upon treatment of the

Figure S3. Optical microscopy images of dispersed Fe;O, particles (about 1 pum) in IL2 or 1D/IL2
ionogel (0.5%, wiv). (@) 0.2 wt % of magnetic particles in IL2 in the absence or (b) presence of
magnetic field, (¢) 0.2 wt % of Fe;O, particles in ionogel under magnetic field, (d) 10 wt % of Fe;0,
particles in ionogel under magnetic field, (e) 20 wt % Fe3O,4 particles in ionogel in the absence or (f)
presence of magnetic field. Scale bar, 20 um.
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4. The FTIR spectra of 1D in CDClI3 and 1D/IL2 xerogel
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Figure S4. FTIR spectra of 1D in CDCl; (up, 0.4%, w/v) and 1D/IL2 xerogel (bottom, 1%, w/v)
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5. Concentration dependence of the gel-to-sol temperature (Tge) of 1D/IL2 ionogel
All the ionogels as obtained in the present study is thermo-reversible. Tg, the
gel-to-sol phase transition temperature, is a good parameter to stand for the thermo-
stability of a gel system. As an example, the Ty of 1D/ionogel was measured at different
concentrations of the gelator, 1D. It is found that the Ty of the system initially increases
with increasing the gelator concentration, and then remains constant (~ 74 °C )as the

concentration reaches and exceeds ca. 10 mg/mL.
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Figure S5. Concentration dependence of the gel-to-sol transition temperature of 1D/IL2 ionogel
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6. '*C NMR spectra of new compounds
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Figure S6. 3C NMR spectrum of 1’ (left) and 2’ (right)
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Figure S7. 3C NMR spectrum of 3’ (left) and 4 (right)
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Figure S8. *C NMR spectrum of 1 (left) and 2 (right)
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Figure S9. *C NMR spectrum of 3 (left) and 4 (right)




