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NMR and mass spectra

NMR spectra of all compounds were recorded in CDCls at 25 °C.

6*,6°-Bis-O-bis{benzene-1,3-bis[bis(4-tert-butylphenyl)methyl]}-2*,25,2€ 2P 2F 2F 26 21
34,3%,3¢,3P 3F 3F 3¢ 31 6 6",6%,6",6°,6"-docosa-O-methyl-y-cyclodextrin (6):

'H NMR SPECIIUITL ..ttt ettt ettt e e ettt e e et e e s ettt e e e sabt e e e e saabbeeeseabbaeeseabbeeeesaseeeens 5
TH/TH COSY SPECIIUNM ..o 6
TH/'H TOCSY SPECHIUIML. ... een e 7
TH/"H ROESY SPECHIUIL. ... 8
BCLHY NIMR SPECUINL. ...t 9
DEPT 135 SPECLIUIM ..coutiieiiiiie ettt ettt ettt et e et e et e e st e e sabteesabeeesabeeesnseeennneeens 10
TH/PC HSQC €dited SPECHIUM ... 11
IMASS SPECLIUIML.....ceiuiiiiiniiieeitee ettt ettt e sttt e et e e st e e ebeeeabeeeateesnsbeesnsbeeenseeesaseeenaseeesaseesnnseenas 12
Simulated MasS SPECIIUMI .......cccuiiiiiieiieriieeiierte ettt ettt e saeeteesibe e bt e sseeenseesaseenseessseenseens 12
Full assignment (Table 1, Table 2).......c.ccoiiiiiiiieiiieiecie ettt 13

6*,6" :6°,6"-Tetra-O-bis{benzene-1,3-bis[bis(4-tert-butylphenyl)methyl]}2*,2° 2 2" 2,
2526 21 34 3B 3€ 3P 3F 3¥ 3G 3H 6C 6",6°,6"-icosa-0-methyl-y-cyclodextrin (7):

TH NIMIR SPECIIUI ... s ees e eneeees 14
TH/TH COSY SPECIIUNM ..o 15
TH/'H TOCSY SPECHIUIML ... 16
TH/"H ROESY SPECHIUIL. ... 17
BCLHY NIMR SPECUINL. ...t 18
DEPT 135 SPECLIUIM ..couiiieiiiiie ettt ettt ettt e et e et e e st e e s abteesabeeesabeeesaseesnnneeens 19
TH/PC HSQC €dited SPECLIUM ... 20
IMASS SPECLIUIM.....ceiuiiieiiiieeiiee ettt et e e et e e st e e et e e eabeeesabeesasbeesnsbeesabeeesaseeenaseeesnseesnnseenas 21
Simulated MasS SPECIIUM .......cccuiiiuiiiiieriie ettt ettt ettt see et esbe e bt essbeenbeessseenseessneenseens 21
Full assignment (Table 3, Table 4)........ccciiiiiiiiiiiieiieieeee ettt 22

6*,6" :6",6"-Tetra-O-bis{benzene-1,3-bis[bis(4-tert-butylphenyl)methyl]}2*,2% 2€ 2P 2¥,
2F 26 21 34 3B 3C 3P 3F 3¥ 36 3H 6C 6°,6°,6"-icosa-O-methyl-y-cyclodextrin (8):

TH NIMIR SPECIIUIM ... s e en s 23
TH/TH COSY SPECIIUNM ... 24
TH/'H TOCSY SPECHIUIML. ... 25
TH/"H ROESY SPECHIUIL. ... ees e 26
BCLHY NIMR SPECUINL. ... 27
DEPT 135 SPECIIUIM ..ceueiiiiiiiie ettt ettt ettt ettt et e et e st e e st e e s bt e e sabeeesabeeesaneeennneeens 28
TH/PC HMOQC SPECHIUIML. ... 29
IMASS SPECLIUIML.....ceiuiiiiiniiieeitee ettt ettt ettt e ettt e st e et e e et eeeateesabbeesabbeesnseeesaseeenabeeennseesnnseenns 30
Simulated MasS SPECIIUMI .......cccuiiiiiieiieriieeiierte ettt ettt e saeeteesibe e bt e sseeenseesaseenseessseenseens 30

Full assignment (Table 5, Table 6)........cccviiiiiiiiiiieiiecieeeeee ettt 31
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242%2€,2P 2F 2F 26 2H 34 3B 3€ 3P 3F 3F 3G 3H 6C 6°,6°,6"-icosa-O-methyl-
y-cyclodextrin (9):

'H NMR SPECIIUITL ..ttt ettt ettt e e ettt e e et e e s ettt e e e sabt e e e e saabbeeeseabbaeeseabbeeeesaseeeens
TH/TH COSY SPECLIUNM ...
BCLHY NIMR SPECUINL. ...t ees e
DEPT 135 SPECLIUIM ..couiieiiiiie ettt ettt ettt ettt et e et e et e e st e e sabeeesabeeesabeeesaseesnaneeens
TH/PC HMOQC SPECHIUIML. ...
IMEASS SPECTIUIML. .. iueiiiieeeiiiiee ettt ettt e ettt e e ettt e e e ettt e e e s abbt e e e e bbbt e e s eabbbeeeeaabbteeesabbaeesanneseeenan
Simulated MasS SPECIIUMI .......ccuiiriiiiiieriie ettt ettt ettt e s e e beestbeebeessbeenbeessbeenseessseenseens

24282€,2P 2F 2F 26 M 34 3B 3€ 3P 3F 3F 3G 3H 6C 6",6",6",6°,6"-docosa-O-methyl-
y-cyclodextrin (10).

'H NMR SPECITUITL 1.ttt ettt ettt ettt e ettt e e ettt e e s ettt e e e sabt e e e e satbbeeesnabbteeseabbeeeenaneeeeas
TH/TH COSY SPECIIUM ..o
BCLHY NIMR SPECIUINL ...
DEPT 135 SPECLIUIM ..couiiieiiiiieeiiee ettt ettt ettt et e et e st e e st e e s abeeesabeeesabeeesaneeennneeeas
TH/PC HMOQC SPECHIUIML. ...
IMEASS SPECIIUI ... iuiiiiieeeiiiiee e ettt ettt e e ettt e e ettt e e e ettt e e e abbt e e e e bbbt e e seasbbeeesaabateeesasbaeesannsseeennn
Simulated MasS SPECIIUM .......cccuiiriiieiieriie ettt ettt e see et estbe e bt essbeenseessseenseessseenseens

24282€,2P 2F 2F 26 2H 34 3B 3€ 3P 3F 3F 3G 3H 6C 6",6%,6"-icosa-O-methyl-
y-cyclodextrin (11):

'H NMR SPECITUITL ..ttt ettt ettt e ettt e e ettt e e s ettt e e e sabt e e e e saabbeeeenabbaeeseabbeeesanareeeas
TH/TH COSY SPECIIUNM ..o en e
BCLHY NIMR SPECIUINL ...t
DEPT 135 SPECIIUIM ..ttt ettt ettt ettt ettt et e et e et e st e e st e e sabeeesabeeesaseesnnneeens
TH/PC HMOQC SPECHIUIML. ...
IMASS SPECTIUIL ... iuiiiteeeiiiiee e ettt e ettt e e ettt e e ettt e e e ettt e e e s abb e e e e s bbbt e e s eabbbeeeeaabbteeesnsbaeesanseseeennns
Simulated MasS SPECIIUM .......cccuiiiiiiiiieriie ettt ettt ettt e saeebeesibe e bt esseeenbeessseenseessseenseens
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'"H NMR spectrum of 6.
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'H/'H COSY spectrum of 6.
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'"H/'H ROESY spectrum of 6.



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

BC{'H} NMR spectrum of 6.
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DEPT 135 spectrum of 6.
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Service de spectrometrie de masse - Institut de Chimie - Strasbourg - UMR 7177 CNRS / ULP

Analysis Info

Analysis Name 015619ML.d Acquisition Date 10/14/2011 2:11:43 PM
Method esi wide pos.m Operator Administrator
Sample Name MJ83F20-AB monocap Instrument micrOTOF
Comment
Acquisition Parameter
Source Type ESI Capillary 4500V Nebulizer 0.4 Bar Corona 219 nA
lon Polarity Positive Set Capillary Exit 150.0 vV Dry Gas 4.0 I/min Set Hexapole RF 3000V
Scan Range nia Set Skimmer 1 500V Dry Heater 180 °C APCI Heater 517 °C
Intens, +MS, 0.0-0.2min #(2-11
2259.20
6000
1141.09
4000
2000
0 M "
500 1000 1500 2000 2500 3000 miz
Bruker Daltonics DataAnalysis 3.1 printed: 10/14/2011 2:29:16 PM Page 1 of 1

Service de spectrometrie de masse - Institut de Chimie - Strasbourg - UMR 7177 CNRS / ULP

Analysis Info
Analysis Name 015619ML.d Acquisition Date 10/14/2011 2:11:43 PM
Method esi wide pos.m Operator Administrator
Sample Name MJ83F20-AB monocap Instrument micrOTOF
Comment
Acquisition Parameter
Source Type ESI Capillary 4500V Nebulizer 0.4 Bar Corona 219nA
lon Polarity Positive Set Capillary Exit 150.0 vV Dry Gas 4.0 Vmin Set Hexapole RF 300.0V
Scan Range nia Set Skimmer 1 500V Dry Heater 180°C APCI Heater 517°C
Intens. +MS, 0.0-0.2min #(2-11
2259.20
6000
2258.20
4000
2000
225424 2262.21
2263.21
v C118H178040Na 2258.18|
2000 2259.18
1500 2268.18 2260.19
1000
2261.19
500
226219
2263.19
22475 2250.0 22525 2255.0 22575 2260.0 22625 2265.0 2267.5 2270.0 miz
Bruker Daltonics DataAnalysis 3.1 printed: 10/14/2011 2:28:35 PM Page 1 of 1

Mass spectrum of 6, and simulation.
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Table 1. Assignment of the sugar protons of 6 (based on TOCSY, COSY, ROESY and
HMQCQ).

A B C D E F G H
H-1 551 | 442 | 556 | 545 | 541 | 5.12 | 5.16 | 540
H-2 331 | 281 | 333 | 327 | 325 | 322 | 321 | 3.30
H-3 345 | 337 | 3.65 | 3.61 | 351 | 3.55 | 3.59 | 3.60
H-4 349 | 381 | 387 | 382 | 3.71 | 3.67 | 3.73 | 3.81
H-5 366 | 333 | 385 | 3.78 | 3.68 | 3.76 | 3.79 | 3.76
H-6a 337 | 330 | 359 | 3.62 | 347 | 349 | 3.55 | 3.60
H-6b 342 | 422 | 3.61 | 397 | 3.61 | 3.63 | 397 | 398

OMe-6 - - 340 | 336 | 3.18 | 3.18 | 337 | 341

Table 2. Assignment of the aromatic protons of 6 (based on TOCSY, COSY, ROESY and
HMQC).
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'"H NMR spectrum of 7.
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'H/'H COSY spectrum of 7.
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"H/'H TOCSY spectrum of 7.

16



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

w_|Full F9-C1 1 (§D 1H) UU [
=
W
1 1
—— i} ,‘-v"
4 #'
b it
~
E 1
]
1 "
1]
] L i
i T |
] '
] u .
] .
] w L =
i ‘0 ol e —
o' * ) u =
] 0° (TR} Y, -
o C’ ’ v 1] N | -
] ' E=
7 a
T ' c
[ —
] §
] : ' i ~
J ' [ I
I ety S
£E1 9 ' =
g T T T T I T T T T | T T T T | T T T T I T T T T ] T T T T ] T T T T ] T %I I Iui
ppm 7 6 5 4 3 2 1 20

'H/'H ROESY spectrum of 7.
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BC{'H} NMR spectrum of 7.
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DEPT 135 spectrum of 7.
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"H/"C HSQC edited spectrum of 7.
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Service de spectrometrie de masse - Institut de Chimie - Strasbourg - UMR 7177 CNRS / ULP

Analysis Info
Analysis Name 015618ML.d Acquisition Date 10/14/2011 2:06:47 PM
Method esi wide pos.m Operator Administrator
Sample Name MJ83-F9-C1 Instrument micrOTOF
Comment
Acquisition Parameter
Source Type ESI Capillary 4500V Nebulizer 0.4 Bar Corona 219nA
lon Polarity Positive Set Capillary Exit 1500V Dry Gas 4.0 Umin Set Hexapole RF 300.0V
Scan Range nia Set Skimmer 1 500V Dry Heater 180 °C APCI Heater 517 °C
Intens. +MS, 0.0-0.3min #(2-15)]
1439.81
1250
1000

750

500

250 599.40

807.33 88257
o L o \ Lok | LA i J
500 1000 1500 2000 2500 3000 miz
Bruker Daltonics DataAnalysis 3.1 printed: 10/14/2011 2:18:20 PM Page 1 of 1

Service de spectrometrie de masse - Institut de Chimie - Strasbourg - UMR 7177 CNRS / ULP
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Analysis Info
Analysis Name 015618ML.d Acaquisition Date 10/14/2011 2:06:47 PM
Method esi wide pos.m Operator Administrator
Sample Name MJ83-F9-C1 Instrument micrOTOF
Comment
Acquisition Parameter
Source Type ESI Capillary 4500V Nebulizer 0.4 Bar Corona 219nA
lon Polarity Positive Set Capillary Exit 1500V Dry Gas 4.0 Vmin Set Hexapole RF 3000V
Scan Range nia Set Skimmer 1 500V Dry Heater 180°C APCI Heater 517°C
Intens. +MS, 0.0-0.3min #(2-15)]
1439.81
1250 1440.31
1000
143931 1440.81 144229
750 %0 144279
1437.33 1437.83 1441,
500 1441.32 144829
1436.83 1438.34
250 1438.83 144379
0 C164H228040Na2 2883 56
1442.28
2000 1442.78
1500
1443.28
1441.78
1000
1443.79
500
0 1445.29
1436 1438 1440 1442 1444 1446 miz
Bruker Daltonics DataAnalysis 3.1 printed: 10/14/2011 2:21:52 PM Page 1 of 1

Mass spectrum of 7 and simulation.
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Table 3. Assignment of the sugar protons of 7 (based on TOCSY, COSY, ROESY and

HMQC).

A B C D E F G H
H-1 526 | 427 | 548 | 587 | 5.08 | 5.67 | 5.02 | 527
H-2 315 | 271 | 342 | 336 | 2.78 | 324 | 3.16 | 3.23
H-3 346 | 322 | 382 | 341 | 338 | 335 | 3.76 | 3.81
H-4 334 | 373 | 402 | 389 | 3.76 | 3.52 | 3.83 | 3.68
H-5 340 | 323 | 394 | 3.68 | 332 | 3.82 | 3.69 | 3.55
H-6a 326 | 324 | 325 | 333 | 3.17 | 3.62 | 339 | 3.38
H-6b 330 | 423 | 352 | 341 | 420 | 423 | 3.53 | 3.60
OMe-6 - - 3.26 - - 280 | 298 | 3.31

Table 4. Assignment of the aromatic protons of 7 (based on TOCSY, COSY, ROESY and

HMQQ).

A,B bridge D,E bridge
H. 7.60 Hy 7.83
H, 7.08 Hy 7.09
H, 7.04 He 7.05
Hqg 6.99 Hg 6.97
H. 7.27 He 7.32
Hy 7.26 He 7.16
H, 7.36 Hy 7.27
Hp 7.16 Hp 7.05
H; 7.52 Hi 7.32
H; 7.27 Hj 7.23
Hy 7.45 Hy 7.50
H,; 7.19 Hr 7.26
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'"H NMR spectrum of 8.
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'H/'H COSY spectrum of 8.
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"H/'H TOCSY spectrum of 8.
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'H/'H ROESY spectrum of 8.
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BC{'H} NMR spectrum of 8.
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DEPT 135 spectrum of 8.
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'H/"*C HMQC spectrum of 8.
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Service de spectrometrie de masse - Institut de Chimie - Strasbourg - UMR 7177 CNRS / ULP

Analysis Info
Analysis Name 015620ML.d Acquisition Date 10/14/2011 2:14:20 PM
Method esi wide pos.m Operator Administrator
Sample Name MJ83-F8-C2 Instrument micrOTOF
Comment
Acquisition Parameter
Source Type ESI Capillary 4500V Nebulizer 0.4 Bar Corona 219nA
lon Polarity Positive Set Capillary Exit 150.0 V Dry Gas 4.0 l/min Set Hexapole RF 3000V
Scan Range n/a Set Skimmer 1 50.0V Dry Heater 180 °C APCI Heater 517 °C
Intens. +MS, 0.0-0.1min #(2-6)|
2500 1442.29
2000
1500
1000
500
286r.63
0 »e | IS PN S | bl
500 1000 1500 2000 2500 3000 3500m/z
Bruker Daltonics DataAnalysis 3.1 printed: 10/14/2011 2:30:30 PM Page 1 of 1

Service de spectrometrie de masse - Institut de Chimie - Strasbourg - UMR 7177 CNRS / ULP

Analysis Info

Analysis Name 015620ML.d Acquisition Date 10/14/2011 2:14:20 PM
Method esi wide pos.m Operator Administrator

Sample Name MJ83-F8-C2 Instrument micrOTOF

Comment

Acquisition Parameter

Source Type ESI Capillary 4500V Nebulizer 0.4 Bar Corona 219 nA

lon Polarity Positive Set Capillary Exit 1500V Dry Gas 4.0 Umin Set Hexapole RF 3000V
Scan Range nia Set Skimmer 1 500V Dry Heater 180 °C APCI Heater 517 °C

Intens. +MS, 0.0-0.1min #(2-6)]

2500

144229

2000

1500

1000

500

C164H228040Na2 2683 56|

1442.28
2000 144278
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144328
144178

144379

500
144429
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Bruker Daltonics DataAnalysis 3.1 printed: 10/14/2011 2:31:47PM Page 1 of 1

Mass spectrum of 8 and simulation.
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Table 5. Assignment of the sugar protons of 8 (based on TOCSY, COSY, ROESY and

HMQC).

A B C D
H-1 557 | 470 | 540 | 5.33
H-2 329 | 276 | 3.25 | 3.26
H-3 335 | 332 | 359 | 3.63
H-4 3.57 | 375 | 3.77 | 3.89
H-5 3.56 | 323 | 3.70 | 3.73
H-6a 3.15 | 3.10 | 3.24 | 3.59
H-6b 330 | 4.16 | 333 | 3.61
OMe-6 - - 3.14 | 3.03

Table 6. Assignment of the aromatic protons of 8 (based on TOCSY, COSY, ROESY and

HMQQ).

A,B (or E,F) bridge
H, 7.62
Hy, 7.03
H, 7.02
Hqg 7.00
H. 7.27
Hg 7.17
H, 7.52
Hp 7.27
H; 7.37
H; 7.20
Hy 7.39
H,; 7.12
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'"H NMR spectrum of 9.
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'H/'H COSY spectrum of 9.
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BC{'H} NMR spectrum of 9.
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Service de spectrometrie de masse - Institut de Chimie - Strasbourg - UMR 7177 CNRS / ULP

Analysis Info
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"H NMR spectrum of 11.
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BC{'H} NMR spectrum of 11.
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DEPT 135 spectrum of 11.
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Crystal structure analysis

X-ray crystallographic data of 9: Single crystals of 9 were obtained by slow diffusion of
pentane into a dichloromethane solution of the compound. Crystal data for C70s5Hi30042
(9:2H,0-0.5CsH2), M, = 1649.74, orthorhombic, space group P2,2,2;, a = 15.485(1), b =
23.254(1), ¢ =27.718(1) A, V'=9981.2(8) A*, Z =4, peatca = 1.098 g cm™, A(Mox.) = 0.71073
A, u=0.090 mm™, F(000) = 3556, T'= 100(2) K. The sample (0.32 x 0.25 x 0.07 mm) was
studied with an Oxford Diffraction Xcalibur Saphir 3 CCD with graphite monochromatised
Mok, radiation. The structure was solved with SIR-97,'® which revealed the non-hydrogen
atoms of the molecule. After anisotropic refinement, many hydrogen atoms were found with a
Fourier difference analysis. The whole structure was refined with SHELX-97'" and full-
matrix least-square techniques. Use of F> magnitude; x, y, z, f; for C, O atoms, x, y, z, in
riding mode for H atoms, 982 variables and 5983 observations with [/ > 2.00(/)], caled w =
1/[0*(Fy) + (0.1186 P)*] where P = (F," + 2 F,")/3 with the resulting R = 0.0700, Ry =
0.2129, and Sy, = 0.691, Ap < 0.409 ¢ A>. CCDC 862358 (9) contain the supplementary
crystallographic data for this report. These data can be obtained free of charge from The

Cambridge Christallographic Data Centre via www.ccdc.cam. ac.uk/data_request/cif.
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General procedure for assignment of the glucose units linked by a given
capping unit.’

Our strategy for full structural assignment began with the differentiation between
capped and non-capped C-6 carbon atoms by DEPT 135. These appear as two distinct sets of
signals. The H-6 protons were then identified using 'H-"c HMQC (Heteronuclear Multiple
Quantum Coherence spectroscopy). By using TOCSY (TOtal Correlation SpectroscopY) and
COSY (COrrelated SpectroscopY), each H-6 proton was correlated to the set of protons
belonging to the same glucose residue. The connectivity between individual glucose units was
then established via a ROESY (Rotating frame Overhause Effect SpectroscopY) experiment
showing the proximity between H-4n and H-1n+1 protons (N and N+1 standing for

neighbouring glucose moieties labelled in the alphabetical order).
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