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Gel permeation chromatography (GPC). GPC analyses were performed on a Shi-
madzu Nexera HPLC chromatograph equipped with a degasser, a pump, an autosampler,
an RI detector, and three columns: 10 um PL gel mixed-B and 5 umPL gel 500 A and 50 A.
Tetrahydrofuran was used as the eluent at a flow rate of 1.0 mL/min and temperature of
40 °C. The sample concentration was 1 g/L. and GPC was calibrated with polystyrene
standards. Representative GPC eluograms of crude and purified OEC-VI are shown in
Figure S1. Typically, for the higher members of the series (OEC-VI — OEC-VII) a bimodal
molecular weight distribution (Mw/Mn) was observed corresponding to Mw/Mnxin the 1.40—
1.70 range (Figure Sla). The low molecular weight fraction, most probably homooligo(eth-
ylene glycol), was removed by washing the crude product by water (Figure S1b). The typ-
ical Mw/Mn values of the purified PEGylated tert-octylcalix[8]arenes ranged in the interval
1.10-1.15.
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Figure S1. GPC eluograms of crude (a) and purified (b) OEC-VL

TH NMR and DOSY characterization. '"H NMR spectra were recorded in CDCls on a
Bruker Avance II+ 600 MHz instrument. A representative 'H NMR spectrum of OEC-VII
in CDCls is shown in Figure S2a. The degrees of polymerization of the grafted PEG chains
and the corresponding number average molar masses of the resulting PEGylated tert-



octylcalix[8]arenes were determined from the "H NMR spectra using the relative intensi-
ties of the resonances of the methylene protons of the PEG moieties at 3.2—4.2 ppm and
the methyl protons of the tert-octyl groups at 0.7 ppm.

Figures S2b and S2c show DOSY spectra of selected PEGylated tert-octyl-
calix[8]arenes in CDClIs and D20, respectively. The successful PEGylation and effective
purification of the products were evidenced by the DOSY spectrum in CDCls (Figure S2b).
It is clearly seen that PEG and tert-octylcalix[8]arene fragments have identical diffusion
coefficients, indicating that they are constituent parts of one and the same macromolecule.
The DOSY spectra of the systems with 14 and 96 oxyethylene units in D20 (Figure S2c)
show the presence of two components indicating the formation of two types of aggregates
- unimers (unassociated macromolecules) and macromolecular aggregates.
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Figure S2. (a) Representative 'H NMR spectrum of OEC-VII in CDCIs for determination of the average DP of the PEG
chains and number average molar mass (Mn); (b) DOSY spectrum of OEC-IV in CDCls (10 mg/mL); (c) DOSY spectrum of
OEC-VII (10 mg/mL in D20) showing the co-existence of two populations of particles — unimers and macromolecular
aggregates.

Static light scattering (SLS). The SLS measurements were carried out in the interval
of angles from 40 to 140° at 25 °C using a Brookhaven BI-200 goniometer with vertically
polarized incident light at a wavelength A = 633 nm supplied by a He-Ne laser operating
at 35 mW. The SLS data were analyzed using the Debye or Zimm plot softwares provided



by Brookhaven Instruments. Information on the weight-average molar mass, Mw, was ob-
tained from the dependence of the quantity Kc/Reo on the concentration (c) at scattering
angle 6=90° (Debye plot method) or from the dependence of the quantity Kc/Re on the
concentration (c) and scattering angle 0 in the interval of angles from 40 to 140° (Zimm
plot method). Here, K is the optical constant given by K = 4m2no*(dn/dc)?/NaA* , where no
is the refractive index of the solvent (water), Na is Avogadro’s constant, A is the laser
wavelength, and Re is the Rayleigh ratio at 0. dn/dc is the refractive index increment meas-
ured in water in separate experiments on an Orange GPC19 DNDC refractometer. The
dn/dc values were in the 0.1352-0.1396 (mL/g).

The Debye plot method was applied for determination of the weight-average molar
mass, Mw, of the unassociated (that is, in the concentration range below the CMC)
PEGylated tert-octylcalix[8]arenes. Figure S3a shows a Debye plot for OEC-VIIL. The meas-
urements were done at a single angle of 90°, because, due to the small size of the scattering
particles (unassociated OEC-VII molecules, unimers), angular dependence of the quantity
Kc/Re was not observed. The derived value of weight-average molar mass (Mw = 38,000
g/mol, Figure S3a, Table S1) is in good correlation with Mx, determined from "H NMR (Mx
= 36,000, see Table 1).

Weight-average molar masses of the multimolecular aggregates (that is, in the con-
centration ranges above the CMC) were evaluated by the Zimm plot method. A repre-
sentative Zimm diagram is shown in Figure S3b. The values of Mw are collected in Table
S1. The aggregation number, Nagg, was calculated from the light scattering data for molar
mass of multimolecular aggregates (Mw2ss) and NMR data for number-average molecular
weight of the unimers (Mn") as Equation (1):

Naag = Mwagg/Mnuni (1)
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Figure S3. (a) Debye plot for OEC-VII in water at 25 °C in the concentration range below the CMC.
Measurements were made at an angle of 90°; (b) Zimm plot for OEC-VII in water at 25 °C in the
concentration range above the CMC.

Table S1. SLS characterization parameters of selected samples in water at 25 °C in the concentration ranges below or above
the CMCs.

Sample . ’
Abbreviation Concentration Range Mw (g/mol) Nagg Comments Rg (nm) Az (ml-mol/g?)
OEC-VII Below the CMC 38,000 Unimers (unassociated - 2.23 x 10+
molecules)
Multimolecular
OEC-IV Above the CMC 1.52 x 10° 20 65.8 1.49 x 104
aggregates
Multimolecular
OEC-VI Above the CMC 3.2 x 105 16 90.0 0.43 x 10+
aggregates
Multimolecular
OEC-VII Above the CMC 3.8 x 105 11 113.4 0.79 x 10
aggregates

Dynamic light scattering (DLS). DLS measurements were performed on a
Brookhaven BI-200 goniometer with vertically polarized incident light at a wavelength A
=633 nm supplied by a He-Ne laser operating at 35 mW and equipped with a Brookhaven
BI-9000 AT digital autocorrelator. Measurements were made at an angle 6=90°. The auto-
correlation functions were analyzed using the constrained regularized algorithm CON-
TIN [1] to obtain the distributions of the relaxation rates (I'). The latter provided distribu-
tions of the apparent diffusion coefficient (D =I/q?) where q is the magnitude of the scat-
tering vector given by gq=(4mn/A)sin(0/2), n is the refractive index of the medium. The
mean hydrodynamic diameter (Dn) was obtained by the Stokes—Einstein Equation (2):

D = KT/(3rmD) 3)

where k is the Boltzmann constant, 1) is the solvent viscosity at temperature T in Kelvin
and D is the diffusion coefficient. All measurements were performed at 25 °C at a single
concentration.

Figure S4 shows a typical particle size distribution for the PEGylated tert-octyl-
calix[8]arenes in water at concentrations, which fall into the transition concentration
range. The bimodal distribution is clearly observed. The two populations of particles that
co-exist in this concentration range correspond to unimers (Dn of about 12 nm) and mul-
timolecular aggregates (Dn of about 240 nm).
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Figure S4. Particle size distribution from DLS of OEC-VII in water at 25 °C in the transition concen-
tration range. Measurements were made at an angle of 90° and ¢ = 6.2 mg/mL.
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