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B-CD(Cs)200Me, 1

DS 1.4 [M+Na]* DS, DS,
MWa: 1577.3 g/mol Formula Cg1Hy0603sNa | CgoH,4,04,Na
iy N | “sothiaabaNa
o Yield: 55% [Mps_; + Na] Mass 1469.6233 1781.8888
a
100 14696233 Cale. mass 1469.6260 1781.8924
Error (ppm) 1.8 2.0
o [Mps_, + NaJ*
[Mps., + 2Na]?* 1781.8888
902.4383
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(b) 'H NMR (600 MHz, Pyridine-ds) 5 (ppm): 5.69-5.60 (H,), 4.85-3.55 (H,, H;, Hy, Hy, H), 3.63 [
(-OCH,), 2.30-1.01 (CH, (alkyl chains)), 0.84 (CH,). =
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(c) C NMR (151 MHz, Pyridine-ds) § (ppm): 174.4 (C=0), 104.3 (Cy), 85.2-83.0 (C,), 75.3-72.7
(C,, Cs, Cs), 62.4-61.6 (Cy), 51.7 (-OCHS5), 34.5-23.0 (CH, (alkyl chains)), 14.6 (CH,).
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Figure S1: ESI*-HRMS (a), 'H NMR (b) and '3*C NMR spectra (c) of B-CD(C9)200Me 1.



a-CD(Cs)200Me, 2

(@)

100+

-

o [M+Na]* DS, DS,
DS: 1.3
MWa: 1378.2 g/mol Formula CssHgsO33Na ‘ C74H;5,056Na
Yield: 28% [Mps_; + Na]* Mass 1307.5717 1619.8401
1307.5717 Calc. mass 13075732 | 1619.8396
Error (ppm) 1.1 0.3

[Mps-, + Na]*
1619.8401
[Mps—, + 2Na]**

821.4149
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'H NMR (600 MHz, Pyridine-ds)  (ppm): 5.77-5.38 (H,), 5.01-3.49 (H,, H,, H,, Hs, Hy), 2.66-
1.06 (CH, (alkyl chains)), 0.84 (CHj;).
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13C NMR (151 MHz, Pyridine-d5) 3 (ppm): 174.3 (C=0), 104.5-103.5 (C,), 86.1-82.4 (C,), 76.4-

70.0 (C,, Cs, Cs), 62.4-60.8 (Cy), 51.6 (-OCHS,), 35.1-22.7 (CH, (alkyl chains)), 14.6 (CH,).
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Figure S2: ESI*-HRMS (a), 'H NMR (b) and *C NMR spectra (c) of a-CD(Cs)200Me 2.
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v-CD(Cs)200Me, 3

DS: 13 [M:+Na]* DS, DS,
MWa: 1712.5 g/mol '
Yield: 33% [Mpg—; + Na]* Formula Ce7H116043Na CyeHi5,046Na
&) i 16316769 Mass 1631.6769 1943.9395
[Mps., + 2Na]?* Calc. mass 1631.6788 1943.9452
Error (ppm) 1.2 29
[Mps_, + 2Na]**
}O‘_
g27.3327 983.4644
[Mps-, + Na]*
1943.9395
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(b) "H NMR (600 MHz, Pyridine-ds) 5 (ppm): 5.98-5.45 (H,), 4.79-3.52 (H,, Hy, H,, Hs, Hy), 3.63 [ &
(-OCHL,), 2.50-1.06 (CH, (alkyl chains)), 0.81 (CHs). C
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(©) 13C NMR (151 MHz, Pyridine-ds) 5 (ppm): 174.2 (C=0), 103.6 (C,), 85.5-81.0 (C,), 75.6-71.3
(C,, Cs, Cs), 63.2-60.9 (Cy), 51.6 (-OCH}), 35.0-22.6 (CH, (alkyl chains)), 14.6 (CHy).
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Figure S3: ESI*-HRMS (a), "H NMR (b) and '3C NMR spectra (c) of y-CD(C9)200Me 3.



HP-a-CD(Cs)200Me, 4

(@)

(b)
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100+

150 1oo 5o [ppm]

DS: 1.2 [M+Na]* DS, DS,
MWa: 1571.7 g/mol Formula Cy0H 26035Na | CggH;56040Na
e A
el 0ed Mass 1597.7808 1852.0050
5 Calc. mass 1597.7825 1852.0071
4 15977608 Error (ppm) 1.1 1.1
3 6
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: 7
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"H NMR (600 MHz, Pyridine-ds) 5 (ppm): 6.42-5.24 (H,), 4.92-3.55 (H,, H;, H,, Hy, Hy), 3.63 @
(-OCH3;), 2.43-1.46 (CH, (alkyl chains)), 1.50-1.03 (CH; (hydroxypropyl group)), 0.84 (CH; [ =
(alkyl chains)). Lo
Lo
[ N
e
.
- w0
- o
T T T l T T T I T T T l T T T I T T T
8 6 4 2 [ppm]
13C NMR (151 MHz, Pyridine-d) 5 (ppm): 174.3 (C=0), 105.0-100.5 (C,), 86.1-77.4 (C,), 76.0-
66.0 (C,, Cs, Cs), 63.0-60.7 (Cg), 51.6 (-OCH;), 34.8-22.9 (CH, (alkyl chains)), 21.0-19.9 (CHs
(hydroxypropyl group)), 14.6 (CH;).
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Figure S4: ESI*-HRMS (a), "H NMR (b) and '3C NMR spectra (c) of HP-a-CD(Cs)200Me 4.
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HP-B-CD(Cs)200Me, 5

DS: 13 [M+Na]* DS, DS, DS;
I\Y/{‘YZ: ;209/2-5 g/mol Formula Cg,H,4504:Na CioHig0sNa | CypoHype05Na
1eld- 207 Mass 1875.9177 2188.1821 2500.4465
@ Calc. mass 1875.9190 2188.1855 2500.4519
a
100+ s Error (ppm) 0.7 1.6 22
1817.8762
8 Lipi i
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175958 | | 1933.9597 [Mps—x + Na] grafted
| m 1
& 189.1868 m 2
1701.7911 9 8 m 3
3 19920016 S 2247.2271
16437483 4
1585051 2 3 ll() 2305.2683 5 6 2501.44858 9
ROV T T TV T P I A il L1 L | 8175359 27556765 "
{500 | 1600 @ 1700 = 1800 1900 = 2000 = 2100 = 2200 = 2300 2400 2500 = 2600 2700 2800
(b) 'H NMR (600 MHz, Pyridine-ds) 5 (ppm): 6.22-5.35 (H,), 4.80-3.55 (H,, Hy, H,, Hy, Hy), 3.62 [ &
(-OCHjs), 2.50-1.46 (CH, (alkyl chains)), 1.50-1.10 (CH; (hydroxypropyl group)), 0.83 (CH; [
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() 13C NMR (151 MHz, Pyridine-ds) 5 (ppm): 174.3 (C=0), 105.0-100.0 (C,), 85.4-78.0 (C,), 75.7-

66.2 (C,, Cs3, Cs), 62.4-61.3 (Cg), 51.6 (-OCH;), 35.0-23.1 (CH, (alkyl chains)), 21.1-19.9 (CH;
(hydroxypropyl group)), 14.6 (CH,).
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Figure S5: ESI*-HRMS (a), "H NMR (b) and *C NMR spectra (c) of HP-p-CD(Co)200Me 5.




HP-y-CD(Cs)200Me, 6
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DS: 12 [M+Na]* DS, DS, DS,
MWa: 2031.9 g/mol Formula CysH,5,045Na CioHissOsNa | CypsHyO5:Na
Yield: 44%
Mass 1979.9336 2292.1956 2604.4609
Calc. mass 1979.9300 2292.1964 2604.4629
6 Error (ppm) 1.8 0.3 0.8
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65.6 (C,, C;, Cs), 63.0-60.2 (C¢), 51.7 (-OCHs), 34.9-22.7 (CH, (alkyl chains)), 20.9-19.6 (CH;
(hydroxypropyl group)), 14.6 (CHs).
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Figure S6: ESI-HRMS (a), "H NMR (b) and *C NMR spectra (c) of HP-y-CD(C9)200Me 6.



a-CD(C9):00H, 7

()

100+

%

MWa: 1271.0 g/mol [M+Na]* DS,
Yield: 78% Formula Cs,Hy,05;Na
1+ *
[Mps + Nal Mass 1293.5549
1293.5549
Calc. mass 1293.5575
Error (ppm) 2.0

[Mps-, -H+ 2Na] *

.
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'H NMR (600 MHz, Pyridine-d) 5 (ppm): 5.77-5.38 (H,), 5.01-3.49 (H,, Hy, H,, Hy, Hy), 2.66-
1.06 (CH, (alkyl chains)), 0.84 (CH,). =
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Figure S7: ESI*-HRMS (a), "H NMR (b) and *C NMR spectra (c) of a-CD(Cs)2O0H 7.
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B-CD(Cs)200H, 8

MWa: 1433.0 g/mol [M+Na]* DS,
Yield: 69% Formula CeoH;04035Na
Mass 1455.6115
_+NaJ*
@) [Mps-y + Nal Calc. mass 1455.6103
100- 14556115
| Error (ppm) 0.8
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(Cy, Cs, Cy), 62.5-61.2 (C), 35.4-22.9 (CH, (alkyl chains)), 14.6 (CHy).
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Figure S8: ESI*-HRMS (a), 'H NMR (b) and C NMR spectra (c) of f-CD(Cs)200H 8.



v-CD(C9)200H, 9
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(b)
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MWa: 1595.0 g/mol [Mps—, + Na]* [M+Na]" DS,
100+ Yleld 89% 1617.6648 Folnlula C65H114043Na
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Figure S9: ESI*-HRMS (a), "H NMR (b) and '3C NMR spectra (c) of y-CD(C9)200H 9.



HP-a-CD(C9)200H, 10

[M+Na]* DS,
DS (hydroxypropyl group): 3.9 Formula CesH115037Na
MWa: 1499.5 g/mol
. M 1525.7257
Yield: 82% ass
@) 4 Calc. mass 1525.7250
a
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] 3 3
15837723 ¢ Lipidyl chains
1467.6764 *
1641.8066 [Mps-x+ Nal grafted
] 1409.6389 = 1
°\‘9_
] 1 1699.8599
1351.6013 i
8
1293.5597 1757,80%5
0 sl I " L L h i I, fi W m/z
LA RSN AR AN SR RN AR RASEN SEARE LN SN RS LULE RS LA RIS SARN RASAA NUUE R RIS KSR RS RS S RASSN RAREE |
1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850
(b) 'H NMR (600 MHz, Pyridine-ds) § (ppm): 5.72-5.31 (H,), 4.89-3.31 (H,. H,, H,, Hs, Hy). 2.78-[ 'f
1.47 (CH, (alkyl chains)), 1.50-1.00 (CH; (hydroxypropyl group)), 0.84 (CHj; (alkyl chains)). -
o
T~
-2
Lo
T T T | T T T T T T I T T T [ T T 2
8 4 2 [ppm]
(c) 13C NMR (151 MHz, Pyridine-ds) 5 (ppm): 176.7 (C=0), 105.2-100.0 (C,), 87.3-76.8 (C), 76.6-
65.1 (C,, C;, Cs), 63.8-60.4 (Cy), 36.6-22.4 (CH, (alkyl chains)), 21.5-18.8 (CH; (hydroxypropyl
group)), 14.6 (CH;).
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Figure S10: ESI*-HRMS (a), 'H NMR (b) and '3C NMR spectra (c) of HP-a-CD(Cs)2O0H 10.




HP-B-CD(Cs)200H, 11

[M+Na]* DS,
DS (hydroxypropyl group): 5.2 Formula CgH,46045Na
MWa: 1736.3 g/mol Mass 1861.9044
Yield: 84%
7 Calc. mass 1861.9034
@) 0 6 18619044 Error (ppm) 0.5
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(c) C NMR (151 MHz, Pyridine-ds) § (ppm): 176.6 (C=0), 105.2-100.0 (C,), 85.6-77.5 (C,), 75.7-
65.7 (C,, C;, Cs), 63.1-60.2 (Cy), 36.2-22.6 (CH, (alkyl chains)), 21.3-19.8 (CHj; (hydroxypropyl
group)), 14.6 (CHy).
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Figure S11: ESI*-HRMS (a), 'H NMR (b) and *C NMR spectra (c) of HP-3-CD(Cs)2O0H 11.




HP-y-CD(Cs)200H, 12

[M+Na]* DS,
Formula Cg,H;5004Na
DS (hydroxypropyl group): 5.0 Mass 1965.9083
MWa: 1887.3 g/mol Calc. mass 1965.9143
Yield: 89%
Error (ppm) 3.1
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(c)  3C NMR (151 MHz, Pyridine-ds) 5 (ppm): 176.5 (C=0), 104.4-98.8 (C,), 85.9-77.6 (C,), 76.2-
65.7 (C,, C3, Cs), 62.9-60.4 (Cy), 35.7-22.8 (CH, (alkyl chains)), 20.9-19.6 (CH; (hydroxypropyl
group)), 14.6 (CHj).
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Figure S12: ESI*-HRMS (a), 'H NMR (b) and 3C NMR spectra (c) of HP-y-CD(C9)200H 12.
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Figure S13: '"H NMR spectra of methyl oleate (a) and of epoxidated methyl oleate (b)
(400 MHz, CDCls, 298 K).
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Figure S14: ESI*-MS spectra of the ball milling reaction medium of the methyl oleate epoxide opening
with the B-CD assisted by APTS (a) and H,SO4 (b). The spectra highlight the presence of the expected
grafted species and also the starting materials (epoxide, B-CD).



I~
) 162
(on ) 162, — 659347 (162
HO\—/ X
= on \ 821.38 162
983.44% 162
162 | 114549 £ N
|62 \ ||y 129570
\a162) | -162
T T T ‘L\ ity t 1 T I T T tr T miz
200 400 600 800 1000 1200 1400 1600 1800 2000

3369
0 162 -16.

2
-162
B e
iz AT g 171002 16k 5
Jo A () il R — "‘\«’fﬁz s |

200 ' 400 600 | 800 | 1000 1200 = 1400 = 1600 1800 ' 2000

m/z

Figure 515: ESI*-MS/MS spectra of the [M+Na]* ions of DS=2 (a) and DS=3 (b) species of -CD(C,),00Me 1

obtained from ball milling.



[Mpsx+ Na]* 1xXhL +2%xYXL+3%xY1;
(X = number of HP Lipidyl chains grafted DS = =13
substituents) Zi I
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7
100- 1875.91
6
1817.88
8
1933.96
5
1759.84
=
7
4 6 218919
2131.15
1701.78 9 5 8
3 1991.99 2073.09 2247.23
9 164375 4 9 . 7
3 l 10 230527 .9 . 6
1585.70 2 2385.37 250146 8

O merirrabs e NI, NV RS N S/ N S o S X | a0 T W
1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600

Figure §16: ESI'-MS spectrum of the of HPB-CD(C),00Me 5 obtained from ball milling, showing mono (green),

di (red) and tri (blue) grafted species.
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Figure 517: 5C NMR spectra of 3-CD(C,),O0H 8 (a) and of B-CD(C,),00Me 1 (b)
(151 MHz, pyridine-Ds, 298 K).
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Figure S18: 3C NMR spectra of methyl oleate epoxide (a), 3-CD(Cs)200Me 1 (b) and 3-CD native (c)
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Figure S21: ESI*-MS/MS (95 eV) spectra of the twelve DS=1 isomers ([M+Na]* m/z 1469.63) of 1 allowing the
distinction of 3 groups of regioisomers. (a) Blue (Rt 3.49, 3.40, 1.54 and 1.31 min), (b) Red (R:5.07, 4.38, 2.87 and
2.64 min) and (c) Black (R¢8.07, 7.92, 7.49 and 7.35 min).
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Figure S24: “C-Sucrose permeability (Pe) and apparent permeability (Papp) assessment in two in vitro models
treated with different concentrations of 3. DMSO 10% was used as positive control of biological barrier
disruptions. Bars represent the mean of 6 filters + standard error of the mean. (a) represents the Pe of “C-

Sucrose in the BLECs model and (b) represents the Papp of “C-Sucrose in the intestinal Caco-2 model
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