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Experimental scheme

X= H, or 1
HO CH,R
S — o & :
+ NaOH + L + —CH,
OH
‘) R=H,cClor R R'= H, CD, OCH,CH(OH)CH,X, or

HO OH OCH,CH,CH,Si(OCH,), OCH,CH,CH,Si(OCH,),

Scheme S1: The reaction of CDs with oxiranes.

Experimental details
Reagents

All reagents and organic solvents were used without further purification, except the ion-
exchangers. B- and y-CD hydrates were obtained from Wacker Chemie AG Div.
Biosolutions, Germany, and when the complete removal of crystalline water was
necessary, they were dried at 80—-100 °C in the presence of KOH and P20s. 3-CD bead
polymer (CYL-2011) is from Cyclolab Ltd., Budapest, Hungary. Organic solvents, (R/S)-
1,2-epoxypropane (99.5%), (x)-epichlorohydrin (99.9%), (3-glycidyloxypropyl)trimethoxy-
silane (98%), NaOH pellet (>97%), activated strong ion-exchangers (Amberlite IRA-
402(0OH) and Amberlite® IR-120(H)) were purchased from Sigma-Aldrich. TLC (Merck
5554 UVrzs4) plates were obtained from Merck KGaA, Darmstadt, Germany). Because the
reagents were used in excess, the amounts used were not corrected in relation to their
contents, except the water content of the CDs. The ion-exchangers were freshly washed
with water and methanol until the washing solutions became colourless and UV inactive.
When neutralisation was performed in the cation-exchanger, a small amount (=5%) of
anion-exchanger was added to remove the corresponding degradation products of the ion-

exchanger polymers.

Instruments and conditions

Reactions were carried out in a planetary ball mill (Retsch PM100 High Speed Planetary
Ball Mill), using a 50 ml stainless steel jar and a stainless-steel ball mix (m =44.1 g, in
which g=5 mm, m =28.1 g and 550 g= 1-1.2 mm, m = 16.0 g) at 650 rpm for various

time periods. The rotation direction was changed every 15 min (3 min during CD-Na salt
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preparation) with 3 seconds of silent periods between the alternating rotations. The scale-
up of the insoluble CDP was done in a 125 ml stainless steel jar with a mixture of larger
balls (m =236.2 g, in which 7 g =12-13mm, m=97.1gand 70 g =7 mm, m = 145.1 g)
at 650 rpm. The same balls were used for 2 min at 450 rpm to crack the CDP solids after
purification and drying. The CD-sodium salts were cooled below -30 °C before the
additions of the reagents with liquid nitrogen.

Centrifugation was performed at 4000 rpm for 30—60 min in 50 ml plastic centrifuge tubes.
For dialysation, a Slide-A-Lyzer 2k G2 (Thermofisher Scientific, Waltham, MA, USA)
cassette was used in slowly stirred distilled water (500 ml).

Absence of chloride was checked by 0.1 M AgNOs solution after suspending the CDPs in
5% HNOs solution.

ESIMS experiments used 1 mM NaCl solutions and spectra were recorded in Waters
Micromass ZQ equipment. Mass assignment was done with the help of mMass v5.5
software (Open Source Mass Spectrometry Tool, http://www.mmass.org).

NMR spectra were recorded in a Bruker Avance 300 MHz and JEOL 600 MHz.
Evaluations used the ACD/NMR Processor Academic Edition Release 12.00 product
version 12.01 build 39104, (Advanced Chemistry Development Inc., Toronto, Ontario,
Canada).

UV-vis spectra were recorded in an Agilent UV Cary60 spectrometer. They were
evaluated and figures were created using Spectragryph v1.2.10 software (Spectragryph
Software for optical spectroscopy v1.2.10, Dr. Friedrich Menges, Obersdorf, Germany,
https://lwww.effemmz2.de).

Size-distribution experiments were performed in a Brookhaven 90Plus Particle Size
Analyzer using the Quasi Elastic Light Scattering (QELS) method (Brookhaven
Instruments Corporation, Holtsville, NY, USA).

SEM pictures were recorded in Zeiss equipment at 15 kV using samples adsorbed on gold

metal.
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TLC used a 7 cm running distance in a saturated chamber of 10:7 (v/v) 1,4-dioxane-conc.
agueous ammonia. Samples of solid materials were dissolved (or suspended in the case
of insoluble polymers) to 2 % in water and spotted in 10 puL using a microsyringe (25 pL,
Hamilton Bonaduz AG, Switzerland) and a dry N2-stream, which allowed semiquantitative
evaluations to be performed and confirmed the unsubstituted CD-contents below or close
to the detection level (<0.2 pg, =0.1%).

The temperature of the jar was monitored periodically with an RS-8662 IR thermometer
(RS Components Ltd., Corby, UK).

Membrane filtrations used 0.22 pum hydrophilic membrane (Unichro® PTFE/B, Cobetter
Italy Srl, Agrate Brianza, Italy).

Drying of CDs were conducted at 80-90 °C under reduced pressure in the presence of

KOH and P20s until constant weight was obtained (1-2 days).

Synthesis

Synthesis of (2-hydroxy)propyl CDs

a) Solution.

CD hydrate (0.010 mol, 13.2 g B-CD- or 14.4 g y-CD-hydrate) was dissolved in aqueous
(25 ml) NaOH (1.6 g, 0.040 mol) and immersed in an ice bath for 30 min. Propylene oxide
(2.9 g, 3.5 ml, 0.060 mol) was then added slowly but not dropwise. The reaction mixture
was vigorously stirred for 4 days in the water bath, which formed as the ice melted. The
reaction mixture was neutralised with the cation-exchanger (25 g) at rt with overnight
stirring, then clarified with charcoal (0.8 g) at rt for 30 min, filtered, washed with water (4 x
15 ml) and the almost colourless solution was freeze-dried. The solid was dissolved in
MeOH (15 ml) and acetone (150 ml) and was added slowly under the action of the lab-
cleaning ultrasonicator. The solid was filtered off and washed with acetone (3 x 15 ml) and

then dried at 60—70 °C for two days. The (oligo)PG content of the isolated solids were

S5



below the detection limits of NMR and MS. Yields: (12.3 g, DS = 4.4, 89% HP-B-CD; 13.6

g, DS = 4.5, 87% HP-y-CD)

b) HEBM

CDs (0.002 mol, freshly dried or the hydrate) and NaOH (0.16 g, 0.004 mol) were milled
for 15 min (5 x 3 min alternating directions). The jar temperature increased to 39-41 °C
and the milled solids warmed to 55—60 °C. When the salts of the hydrates were prepared,
the solids stuck to the jar wall and were removed with a spatula before cooling. The closed
jar was cooled below —30 °C (using liquid N2) and then propylene oxide (0.58 g, 0.7 ml,
0.010 mol) was added. The mixture was then milled for a couple of hours. When the
milling was over, the solid was dissolved in MeOH (15 ml), transferred to an Erlenmeyer
flask, and the balls and jar were washed with MeOH (4 x 5 ml). The methanolic
solution/suspension was treated with a cation-exchanger (2.5 g) and charcoal (0.2 g), for
4 h at rt, filtered, washed with MeOH (4 x 5 ml), the solution was then concentrated in a
rotavapor to = 4.5-5 g, and acetone (30 ml) was added under ultrasonication. The solids
were filtered off and washed with acetone (3 x 5 ml). The drying of the solids at 60—70 °C
in an oven for two days gave white solids (2.2-2.6 g). The removal of the solvents from the
mother liquors afforded more or less hygroscopic (depending on the PG content) white
solids (0.2-0.3 g).

The recovery of the adsorbed compounds from the ion-exchangers and carbon made use
of 50% ag. MeOH (3 x 20 ml). They were analysed using TLC, and the residue was in the
range of 0.15-0.30 g after the removal of the solvents. The solids were practically
insoluble in solvents at a tenths-of-a-per-cent level in water, 1:1 water/MeOH or EtOH, and
DMF. TLC showed dominant monoHP CD content in the desorbed solids.

High DS HP-y-CDs were prepared using identical amounts of freshly dried y-CD as above
(2.6 g, 0.002 mol), NaOH (0.16 g, 0.004 mol), and 10- or 20-molar fold of propylene oxide

(2.16 g, 1.4 ml or 2.32 g, 2.8 ml), but the reaction times were longer, 8 hours, as
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suggested by previous experiences. Once the milling was finished, the products were
dissolved in MeOH (10 ml), neutralized with conc. HCI (=0.3 ml), transferred to the
dialysation cassette, and washed with MeOH (4 x 1.5 ml), then dialyzed for 8 hours. The
external water was changed with fresh water and the dialysis was repeated overnight. The
dialysate was then treated with charcoal (0.5 g) at rt for 1 h, filtered, and washed with
water (3 x 2 ml). Freeze-drying afforded an off-white, non-hydroscopic solid (2.0 and 2.9 g,
respectively) with a DS values of 8.8 and 17.6, as determined by 'H NMR, and the sharp
peaks of PGs could not be seen. ESMS of the products showed small no signals in the

range of mono-, di-, tri- and tetra-PGs.

Summary of syntheses

Table S1: Summary of HPCD syntheses in HEBM.

No. CDl/oxirane  Milling B2M Product® DS° Yieldd
ratio time [h] ratio? [0] [%]
1 B/5 2 14.6 2.3 4.4 84
2 B/5 4 14.6 2.3 5.6 78
3 B/5 3.5 14.6 2.5 5.3 87
4 B-hydrate/5 3.5 13.0 2.4 3.7 89
5 v/5 2 13.2 2.7 5.1 84
6 y-hydrate/5 3.5 12.2 2.4 5.5 73
7 v/10 8 8.5 2.0 8.8 56
8 v/20 8 10.9 2.9 17.6 63

2 Ball-to-mass (mass of balls/mass of reagents); ° isolated, purified; ¢ calculated from the
integration of the anomeric-proton and CHs signals of *H-NMR spectra and corrected using the
residual solvent content; ¢ on the base of DS.
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Synthesis of CDPs

The HEBM reactions were carried out as above using 0.002 mol CDs (2.3 g -CDor 2.6 g
v-CD on dry basis), 0.021 mol (0.84 g) NaOH and 0.020 mol (=1.85 g, 1.6 ml)
epichlorohydrin. Once the milling was over, the yellow solids were sieved, suspended in
water (40 ml), neutralised with 1 N HCI (1.1-1.2 ml) and the solid was separated and
washed with water (4 x 15 ml) with centrifugation. The resulting solid was dried for a day in
a 60—70 °C oven. The obtained rocks were milled (450 rpm, 2 min) to give a fine powder.
Drying at 60-70 °C for 2 days gave an off-white solid (3.2-3.5 g), which was free of
soluble CD derivatives. The supernatants were combined and freeze-dried. TLC of the
obtained solids showed minimal charrable spots near the start and no starting CD and only
traces of chloride.

The 10 times scale-up experiment was carried out in a similar manner, using larger balls
and identical molar and solvent ratios, and resulted in 32.5 g of product (=88% based on
assumed complete utilisation and no hydrolysis of epichlorohydrin).

Attempts to prepare soluble polymers were performed as in the insoluble CDPs
experiments, but with lower molar ratio of NaOH and epichlorohydrin. After milling, the
reaction mixture was suspended in 15 ml water. The jar and balls were washed with water
(5 x 3 ml), neutralized with conc. HCI (20-80 pl) and the solids were removed with
centrifugation. The inorganic salts were removed by dialysation as it is described for the

HP-y-CD of high DS.
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Table S2: Summary of CD polymer syntheses in HEBM.

No. UsedCD Total milling B2M Product®  Soluble Yieldd

time [h] ratio? [0] part®[g] [%0]
9 B 6 8.8 3.3 <0.1 96
10¢ B 9 4.5 324 1.4 88
11 B-hydrate 6 8.2 3.19 <0.1 91
12 Y 6 8.3 3.4 0.1 92
13 y-hydrate 6 7.9 3.4 0.1 92
141 B 9 11.7->8.8 0.9 1.3 -
159 B 5 12.8 <0.1 2.2 75
16" B 5 11.2 0.1 2.4 76
17h Y 5 10.3 0.2 2.5 73

2 Ball-to-mass (mass of balls/mass of reagents); ® isolated, purified; ¢ calculated from the freeze-
dried washing-solution theoretical NaCl content; ¢ assuming that all epichlorohydrin was used for
crosslinking; © scale-up, used 125 ml jar; T epichlorohydrin was added in 3 portions: at the
beginning, after 3 h milling and after 6 h milling; & 3.3 molar-fold epichlorohydrin; " 5 molar-fold

epichlorohydrin; ' not necessarily soluble but not sedimented and cannot be centrifuged.
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Reaction of (3-glycidyloxypropyl)trimethoxysilane (GPTS) and CDs

a) Solution

The reaction was carried out on a 1.5 mmol scale (2.0 g B-CD-hydrate, 2.2 g y-CD-
hydrate) using 4.5 mmol GPTS (1.1 g, 1 ml), as in the propylene oxide reactions. The
reaction mixture was then stirred at 60 °C for 2 days. The reaction mixture was neutralised
with the cation-exchanger, filtered, washed with water (4 x 15 ml), then clarified with
charcoal (0.8 g) at rt for 30 min and the almost colourless solution was freeze-dried. The
solid was dissolved in water (10 ml) and dialysed overnight. The freeze-drying of the
dialysate gave a white, light, and electrostatic solid (GPTS-B-CD: 1.6 (=65—70%) GPTS-y-
CD: 2.2 g (=75-80%), yields are calculated for DS = 2.0 (B-CD) and 2.5 (y-CD),

respectively).

b) HEBM

The reactions were carried as above, but on a 0.003 mol scale (3.4 g p-CD or 3.9 g y-CD
on dry basis), using 0.009 mol NaOH (0.36 g) and 0.009 mol GPTS (2.13 g, 2.0 ml). Once
the milling was finished, the solids were sieved, resulting in 5.4-6.5 g yellow, very light
solids. The solid was suspended in MeOH (30 ml) and conc. HCI (50 ul) was added. The
solids were then filtered off and washed to neutral with MeOH (5 x 10 ml), were found to
be insoluble in water, then washed with water (3 x 10 ml). The filtration of the aqueous
washing did not used vacuum until the half of the liquid had dropped otherwise the filtration
took more than a day. The drying (60-70 °C, 2 days) gave pale yellow solids, which were
periodically disintegrated with spatula (GPTS-B-CD: 4.2 g, GPTS-y-CD: 4.0 g). They did

not contain unsubstituted CDs or any charrable organic materials by TLC.

S10



Table S3: Summary of GPTS-derivatization of - and »CD.

No. UsedCD Reaction B2Mratio Product® Yield®
time [h] [9] [%]
15 B 482 N/A 1.6 57
16 B 3b 10 4.2 77
17 Y 482 N/A 2.2 88
18 Y 3b 10 4.0 67

3 Solution reaction, at 70-75 °C; ® milling time; ¢ isolated purified compounds, in solution, 1.5

mmol CD, in HEBM 3 mmol CD; ¢ on the base of DS, as determined by H-NMR, in cases of solution

reactions and in HEBM reactions, assuming that all GPTS is attached to the CDs and all Si(OMe)s

was converted to Si(OH)s.
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Adsorption experiments

The CDP and GPTS-CD adsorption experiments used a 0.050 mM methyl orange solution
(pH 7.2-7.5). The studied compounds were added in various amounts to the solution
(10 ml), were stirred for 1 day at 25 + 1 °C, and allowed to sediment overnight. They were
then filtered through a 0.22 um hydrophilic membrane. The UV-vis spectra of the clear

solutions were recorded without further dilution.
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Figure S6: *H NMR of HP-5CD, prepared in solution, DS = 4.5
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Figure S7: *H NMR of HP-»-CD, prepared in ball mill, DS =5.1, entry 5 of Table S1
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Figure S8: *H NMR of HP-»-CD, prepared in ball mill, DS = 4.3, entry 6 of Table S1
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Figure S9: “"H NMR of HP-»-CD, prepared in solution, DS = 8.8, entry 7 of Table S1
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Figure S10: *H NMR of HP-»-CD, prepared in solution, DS = 17.6, entry 8 of Table S1

S17



Acquisition Time (sec) 2.9046 Comment single_pulse ‘ Date 05 Dec 2018 11:42:49
Date Stamp 05 Dec 2018 11:42:16 \
File Name E:\Documents\!!Notebooks\!BM_Reactions\NMR\HPXCD\4SI\GPTShCD_rpt600 LJO7_Proton-1-1_a.esp Frequency (MHz) 600.17
Nucleus 1H Number of Transients 8 Origin ECA Original Points Count 32768
Owner delta Points Count 131072 Pulse Sequence proton.jxp Solvent D20
Spectrum Offset (Hz)  3902.0845 Sweep Width (Hz) 11281.59 Temperature (degree C) 19.600

HDO

3.717
—

N
&
<
8
o E 5
g | &
7.00 59.29 491 4.05
L L L
55 5.0 4.5 4.0 3.5 25 2.0 15 1.0 0.5

3.0
Chemical Shift (ppm)

Figure S11: *H NMR of GPTS-5-CD, prepared in solution, DS = 2.3-2.6, entry 15 of Table S1
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Figure S12: *H NMR of GPTS-»#CD, prepared in solution, DS = 2.5, entry 17 of Table S1
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Figure S13: *°C NMR of HP-4-CD, prepared in solution, DS = 4.4
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Figure S14: *C NMR of HP-4-CD, prepared in ball mill, DS = 4.4, entry 1 of Table S1
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Figure S15: *C NMR of HP-4-CD, prepared in ball mill, DS = 5.6, entry 2 of Table S1
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Figure S16: *C NMR of HP-4-CD, prepared in ball mill, DS =5.3, entry 3 of Table S1
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Figure S17: *C NMR of HP-4-CD, prepared in ball mill, DS = 3.7, entry 4 of Table S1
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Figure S18: *°C NMR of HP-»-CD, prepared in solution, DS = 4.5
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Figure S19: *C NMR of HP-»CD, prepared in ball mill, DS = 5.1, entry 5 of Table S1
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Figure S20: *C NMR of HP-»~CD, prepared in ball mill, DS = 4.3, entry 6 of Table S1
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Figure S21: *C NMR of HP-»~CD, prepared in solution, DS = 8.8, entry 7 of Table S1
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Figure S22: *C NMR of HP-»~CD, prepared in solution, DS = 17.6, entry 8 of Table S1
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Figure S23: *C NMR of GPTS-A-CD, prepared in solution, DS = 2.3-2.6, entry 15 of Table S1
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Figure S24: *C NMR of GPTS-»CD, prepared in solution, DS = 2.5, entry 17 of Table S1

S25



mMass Report: HPxCD_LJ00bSolution_Na(+)

- ‘I HPXCD_LJOObSolution_Na(+)_full +
Se+08-
6.0e+06 | .
5.5e+06 | -
5.0e+06- sowar)
‘ £
4 5e+06 B.0ee07 g
4.0e+06 | i
‘ 2 "
3.5e+06 | _ o o b i 3
120 50 180 21 20 - : L3
3.0e+06 1 2.06+06 -
z
2.5e+06 3 ‘
15¢406 2 S °
2.0e+06 s §
1.0e+08 1 4 T | = g
1.5e+06 | 7 & B8 3 g
506005 o8 ‘ ‘ ? ; ,'i
1.0e+06 3 "|’ | | o
° | ‘ | &
. ! \Ix hoslto b U o KL [ J | L.; YO | l 1'; {
£ 0es05 | ‘ P w40 70 P w0 o P o W
1 -LA ﬁk“lw il L ‘n.i.Jn ol IL ]lll‘”u‘ | al.;l\.[ll.llj L ‘

0.0e+00

300 600 900 1200 1500 1800 »
Annotations
Meas. m/z Calc. m/z § (Da) Int. Rel. Int. (%) z Annotation Formula
619.1478 619.1950 0.59 19920760 18.67 1 PG+NaCl  (HOC3H70)1(NaCl)1Na
648.5330 648.5614 -0.66 106718751 100.00 1 3NaCl+H20 (HOC3H70)0(NaCl)3(H20)Na
648.5330 648.7430 -0.20 56964063 53.38 2 PG+6NaCl (HOC3H70)1(NaCl)6Na2
677.2554 677.1953 -0.05 127508 5.59 2 DS=1 gCD((C3H60))1Na2
677.2554 677.6011 -0.03 322055 14.13 2 DS=2 pcD((C3H60))2Na2
677.2554 677.2369 -0.21 322055 14.13 2 DS=1+NaCl pcD((C3H60))1(NaCl)1Na2
706.3877 706.6407 0.06 656751 28.82 2 DS=2+NaCl pcD((C3H60))2(NaCl)1Na2
706.3877 706.2162 -0.35 656751 28.82 2 DS=3av BCD((C3H60))3Na2
706.3877 707.2657 0.02 656751 28.82 2 DS=3 pCD((C3H60))3Na2
7355659 735.6803 -0.25 988569 43.38 2 DS=4av BCD((C3HB0))4Na2
736.1586 736.0434 0.17 988569 43.38 2 DS=3+NaCl pcD((C3H60))3(NaCl)LNa2
764.5388 764.7200 -0.88 988569 43.38 2 DS=4 pCD((C3H60))4Na2
7645388 764.2997 -0.11 1253439 55.00 2 DS=5 pcD((C3H60))5Na2
764.5388 764.9015 0.12 1253439 55.00 2 DS=3+2NaCl pcb((C3H60))3(NaCl)2Na2
764.5388 764.7200 -0.18 1917492 84.13 2 DS=6 pcD((C3H60))6Na2
793.5650 793.7596 0.24 1917492 84.13 2 DS=6 pCD((C3H60))6Na2
822.6593 822.7992 -0.36 1917492 84.13 2 DS=5+NaCl pcD((C3H60))5(NaCl)1Na2
851.4263 852.8468 -0.18 1917492 84.13 2 DS=6av BCD((C3HB0))6Na2
851.4263 851.3625 -0.19 2279115 100.00 2 DS=7 BCD((C3H60))7Na2
851.4263 851.3209 -0.14 1056473 46.35 2 DS=8 BCD((C3HB0))8Na2
880.5594 880.8785 -1.42 439051 19.26 2 DS=9av BCD((C3H60))9Na2
881.7559 881.7861 0.06 439051 19.26 2 DS=9 BCD((C3HB0))9Na2
910.0811 910.0996 0.11 439051 19.26 2 DS=8+NaCl pcD((C3H60))8(NaCl)1Na2
619.1478 619.1950 -0.32 235206 10.32 2 DS=10 BCD((C3H60))10Na2
648.5330 648.5614 -0.03 307266 13.48 2 DS=5+5NaCl pcp((C3H60))5(NaCl)5Na2
648.5330 648.7430 -0.02 98678 4.33 2 DS=10+NaCl pcp((C3H60))10(NaCl)1Na2

Figure S25: ESIMS+ spectrum of HP-4-CD, prepared in solution, DS = 4.4
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Figure S26: ESIMS+ spectrum of HP-£4-CD, prepared in ball mill, DS = 4.4, entry 1 of Table S1
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mMass Report: HPxCD_LJ02_Na(+)
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Figure S27: ESIMS+ spectrum of HP-£4-CD, prepared in ball mill, DS =5.6, entry 2 of Table S1
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mMass Report: HPxCD_LJO03 Na(+)

‘= 8.0e+06-

7.0e+06

6.0e+06 -

5.0e+06

4.0e+06

3.0e+06-

2.0e+06

1.0e+06

800407

Al l.lh ol .\‘u‘L | JM.LMN N \.J JLLI]JI»‘L L

~214.30 - INaCieHZO

—238.10- PGBNAC

45781 - PG+NaCI

625 50 - DSw8+3NaCl+2H20

HPxCD_LJO3_Na(+)_full+

735 47 - 08=5
76454 - DS=6
 — <Y BT
82268 - DS=B
85166 - DS=9

+706.27 - DS=4
~880.69 - 0S=10

|
Lol
‘ll Al W W A s A

-677.39 - DS=3

910,60 - DS=10+NaCl

k

2
=

@ 648 95 . D5=2

00 750 800 850 900 950 1000
mz

sl Lot 1.|L1|lJt l L i

0.0e+00

300

Annotations

Meas. m/z Calc. m/z &

(Da)

157.8145
214.3047
236.0989
625.5008
648.9451
677.3874
706.2663
735.4736
764.5399
793.6562
822.6798
851.6629
880.6897
910.6001

157.5261
214.8757
236.3634
625.8564
648.5614
677.6011
706.6407
735.6803
764.7200
793.7596
822.7992
851.8388
880.8785
910.0996

600 900

Int.

0.29 10820307
-0.57 105012705
-0.26 107338765

-0.36

0.38
-0.21
-0.37
-0.21
-0.18
-0.10
-0.12
-0.18
-0.19

0.50

227149
216735
326080
1072448
1855827
2730386
3134950
2792273
1773895
916957
287461

Rel. Int. (%) z Annotation

10.08 1 PG+NaCl
97.83 1 3NaCl+H20

1200 1500 1800
miz

Formula
(HOC3H70)1(NaCl)1Na
(HOC3H70)0(NaCl)3(H20)1Na

100.00 2 PG+6NaCl (HOC3H70)1(NaCl)6Na2
7.25 3 DS=8+3NaCl+2H20 BCD((C3H60))8(NaCl)3Na3(H20)2
6.91 2 DS=2 BCD((C3H60))2Na2

10.40 2 DS=3 BCD((C3HB0))3Na2
34.21 2 DS=4 BCD((C3H60))4Na2
59.20 2 DS=5 BCD((C3H60))5Na2
87.10 2 DS=6 BCD((C3HB0))6Na2

100.00 2 DS=7 BCD((C3H60))7Na2

89.07 2 DS=8 BCD((C3HB0))8Na2
56.58 2 DS=9 BCD((C3HB0))9Na2
29.25 2 DS=10 BCD((C3H60))10Na2

9.17 2 DS=10+NaCl

BCD((C3H60))10(NaCl)1Na2

Figure S28: ESIMS+ spectrum of HP-£4-CD, prepared in ball mill, DS =5.3, entry 3 of Table S1
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mMass Report: HPxCD_LJ05 Na(+)
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Figure S29: ESIMS+ spectrum of HP-£4-CD, prepared in ball mill, DS = 3.7, entry 4 of Table S1
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mMass Report: HPxCD_LJ00gSolution_Na(+)
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Figure S30: ESIMS+ spectrum of HP-»~CD, prepared in solution, DS = 4.5
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mMass Report: HPXCD_LJ04 Na(+)
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Figure S31: ESIMS+ spectrum of HP-»-CD, prepared in ball mill, DS = 5.1, entry 5 of Table S1
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mMass Report: HPxCD_LJ06 Na(+)
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Figure S32: ESIMS+ spectrum of HP-»-CD, prepared in ball mill, DS = 2.3-2.6, entry 6 of Table S1
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mMass Report: HPxCD_LJ _19A Na(+)
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Figure S33: ESIMS+ spectrum of HP-»-CD, prepared in solution, DS = 8.8, entry 7 of Table S1
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yCD((C3H60))13Na2
yCD((C3H60))13(H20)1Na2
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yCD((C3H60))14(NaCl)1(H20)5Na2
yCD((C3H60))17Na2
yCD((C3H60))17(H20)1Na2
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Figure S34: ESIMS+ spectrum of HP-)-CD, prepared in solution, DS = 17.6, entry 8 of Table S1
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Figure S35: ESIMS+ spectrum of GPTS-4-CD, prepared in solution, DS = 2.3-2.6, entry 15 of
Table S1
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Figure S36: ESIMS+ spectrum of GPTS-»CD, prepared in solution, DS = 2.3-2.6, entry 17 of Table

S1
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Figure S37: ESIMS+ spectrum of background (10 mM NacCl)
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— 00.0 mg bCDP :

1.2 01 bCDP 22.2 mg (entry 9)
= 02 bCDP 20.3 mg (entry10)
1/  — 03 bCDP 20.7 mg (entry11)
1 =04 gCDP 19.4 mg (entry12)
Y 0.8/ — 05gCDP 21.7 mg (entry 13)
E ' 06 bCDP-bead 22.0 mg (entry 14)
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Figure S38: UV-vis spectra of CDPs” after 1 day equilibration of =20 mg CDP and 0.05 mM methyl
orange solution

— 00.0 mg bCDP
1.2 01 bCDP 22.2 mg (entry 9)
— 02 bCDP 20.3 mg (entry10)
1/ — 03 bCDP 20.7 mg (entry11)
— 04 gCDP 19.4 mg (entry12)
Y 0.8/ — 059gCDP 21.7 mg (entry 13)
E | 06 bCDP-bead 22.0 mg (entry 14)
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< ]
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Figure S39: UV-vis spectra of CDPs after 2 weeks equilibration of =20 mg CDP and 0.05 mM
methyl orange solution

*Entry labels are corresponding to the body text, not the SI.
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Figure S40: Soluble GPTS-5-CD (entry 15" Table 5) caused blueshifts in 0.05 mM methyl orange

solution
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Figure S41: Soluble GPTS-»CD (entry 16" Table 5) caused blueshifts in 0.05 mM methyl orange

solution
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| 10pm EHT = 16,00 kV/ Signal A = SE1 Date :3 Dec 2018 ZEISS
I H WD » 85 mm Mag= 1.00KX Teme :10:31:18

100 pm EHT = 15.00 kV Signal A = SE1 Date :3 Dec 2018
WD = 6.5mm Mag= 500X Time :11:26:09

Figure S43: 100 um resolution SEM picture of insoluble S-CDP (entry 10" of Table 5)
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100 pym EHT =15.00 kv Signal A= SE1 Date 3 Dec 2018
WD= 85mm Mag= $G00 X Tirme :11:1502

e 2 . 3 0
200 pm EHT =15.00 kV Signal A = SE1 Date :3 Dec 2018 100 um EHT =15.00 kV Signal A = SE1 Date :3 Dec 2018
WD = 85mm Mag= 60X Time :11:00:00 '—| WD = 85mm Mag= 400X Time :11:01:06

Figure S45: 200 and 100 pum resolution SEM picture of insoluble f-CDP bead (entry 14" of Table 5)

*Entry labels are corresponding to the body text, not the SI.
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|HPxCD_LJ10 repeated 4 (Combined)| -

- - L |
Effective Diameter: 1867.9 nm o ©® Lognoma
Polydispersity: 0.005 50
Avg. Count Rate: 2i1.4keps || *

Sample Quality: 3.5 Y
Elapsed Time: 00:01:30 Diometer o)
Run Eff. Diam. {(nm) Half Width {(nm) Polydispersity Sample Quality
1 1752.7 123.9 0.005 2.7
2 1973 .4 139.5 0.005 7.3
3 1887 .9 133.5 0.005 0.0
Mean 1871.3 132.3 0.005 3.3
Std. Error 64.2 4.5 0.000 2.1
Combined 1867 .9 132.1 0.005 3.5
Figure S46: Particle size analysis of insoluble S-CDP (entry 9" Table 5)
|HPXCD_LJ17 insol rptd (Combined)|

. . L I
Effective Diameter: 2881.1 nm o @ Lognorma
Polydispersity: 0.005 £ 0

Avg. Count Rate: 81.1 kcps C
Sample Quality: 0.0 " ooo 00000
Elapsed Time: 00:03:00 Diameter (o)
Run Eff. Diam. {nm) Half Width {nm) Polydispersity Sample Quality
1 2632.3 186 .1 0.005 0.0
2 2676.9 1038.9 0.151 0.0
3 3231.5 228.5 0.005 0.0
Mean 2846.9 484 .5 0.054 0.0
Std. Error 192 .7 277 .5 0.049 0.0
Combined 2881.1 203.7 0.005 0.0

Figure S47: Particle size analysis of insoluble S-CDP (entry 10" Table 5)
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|HPXCD_LJ11 (bCD*H20) 2 (Combined)| [

- - L I
Effective Diameter: 1713.6 nm o @ Lognorma
Polydispersity: 0.005 g%

Avg. Count Rate: 592.0keps || *
Sample Quality: 4.2 *To00 s000.0
Elapsed Time: 00:01:30 Diameter (om)
Run Eff. Diam. {nm) Half Width {(nm) Polydispersity Sample Quality
1 1672 .2 118. 2 0.005% 8.5
z 1781.4 126.0 0.005% 0.0
3 1694 .2 119.8 0.005 9.5
Mean 1716.0 121.3 0.00% 6.0
Std. Error 33.3 2.4 0.000 3.0
Combined 1713.6 121. 2 0D.005%5 4.2

Figure S48: Particle size analysis of insoluble S-CDP (entry 11" Table 5)

|HPXxCD_LJ12 repeated 2 (Combined)] —
Effective Diameter: 1775.4nm ||, = © Lognomal
Polydispersity: 0.005 g%
Avg. Count Rate: 470.0 keps || ®
Sample Quality: 3.6 * 000
Elapsed Time: 00:01:30 Diameter o)
Run Eff. Diam. {nm) Half Width {nm) Polydispersity Sample Quality
1 1670.5 118 .1 0.005% 8.2
2 1817 .7 128.5 0.004% 4.9
3 1888.8 133.6 0.005% 0.0
Mean 1792.3 126 .7 0D.00% 4.4
Std. Error 64 .3 4.5 0.000 2.4
Combined 1775 .4 125.5 0D.005 3.6

Figure S49: Particle size analysis of insoluble »<CDP (entry 12" Table 5)
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|HPxCD_LJ13 repeated 2 {Combined}|

Effective Diameter:
Polydispersity:
Avg. Count Rate:

2160.2 nm a1
0.005
383.3 kcps -

Intansi

® Lognormal

o 0
Sample Quality: 0.0 5000
Elapsed Time: 00:01:30 Dlaneter o)
Run Eff. Diam. {nm) Half Width {nm) Polydispersity Sample Quality
1 2112.6 149.4 0.005 0.0
2 2063.3 145.9 0.005 0.0
3 2216.5 156.7 0.005 0.0
Mean 2130.8 150.7 0.005 0.0
Std. Error 45.1 3.2 0.000 0.0
Combined 2160.2 152.7 0.005 0.0

Figure S50: Particle size analysis of insoluble »~CDP (entry 13" Table 5)

“Entry labels are corresponding to the body text, not the SI.
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