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1. Instrumentation

All "THNMR spectra and mono-dimensional 'HNMR spectra (TOCSY) were
recorded on a Bruker AVANCE 500 MHz (Bio-Spin Corporation, Europe)
spectrometer in DMSO-ds. Data is expressed in parts per million (ppm) downfield
shift from tetramethylsilane as internal reference and are reported as position (in ppm),
multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet), coupling constant (J in
Hz) and integration (number of protons). "CNMR spectra were recorded on a Bruker
AVANCE 500 MHz spectrometer in CDCl; or DMSO-d¢ or D,O with complete
proton decoupling. Data is expressed in parts per million (ppm) shift relative to
DMSO-ds (39.51 ppm) is reported as position (6). Melting points were recorded on
Beijing TECH brand melting point apparatus and are uncorrected. Electrospray
Ionization spectra were acquired on a Finniga/AM TSQ Qurntum (Thermal, USA)
time of flight mass spectrometer. Samples are presented in Methanol (or your solvent
here) as a 100 u/ loop injection by manual operation. Elemental analysis was carried
out on a Perkin-Elmer 2400 CHN analyzer.

Beckman P/ACE MDQ CE unit (Fullerton, CA, USA) was used for all CE
separations. 50 um ID, 375 pm OD fused silica capillary was used with a total length
of 59.2 cm (49 cm to the detector). Detection of analytes was carried out
simultaneously at 214 nm, 254 nm and 280nm by using variable-wavelength PDA
(Photodiode Array, 190-300 nm) detector. The electrosmotic flow (EOF) was
measured with methanol as neutral marker. Samples were introduced
hydrodynamically into the capillaryat 0.5 psi for 5 s. All experiments were performed

under normal polarity with 15 kV applied voltage.

2. Synthesis of compound 3, 4, 8a and 9a.

N-(2-Bromoethyl)phthalimide (3a). Towards a solution of 1,2-dibromoethane
(7.66 mL, 64.8 mmol) in acetone (20 mL) was added with 2 (4 g, 21.6 mmol) under
N,. The reaction mixture was stirred at 60°C for 12 h under reflux. After cooling
down to room temperature, KBr precipitate was removed via filtration. The filtrate

was concentrated to ~10 mL. Recrystallization from ethanol afforded the title
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compound 3a (4.61 g, 84%) as a white solid: "H NMR (500 MHz, CDCls): 5= 7.89 (m,
2H, =CHostho), 7.77 (m, 2H, =CHpeta), 4.12 (t, 2H, J = 6.6 Hz, -CHa ntimine), 3.63 (t, 2H,
J=6.6 Hz, -CH2.bromo)-

N-(3-bromopropyl)phthalimide (3b). White solid (yield 89%): '"H NMR (500 MHz,
CDCl): 6= 7.88 (m, 2H, =CHoytho), 7.77 (m, 2H, =CHpeta), 3.85 (t, 2H, J = 6.6 Hz,
-CHy.imine), 3.43 (t, 2H, J = 6.6 Hz, -CHj_promo), 2.27 (m, 2H, J = 6.9 Hz, J = 6.6 Hz,
-CHy).

N-(4-bromobutyl)phthalimide (3c). White solid (yield 83%): '"H NMR (500 MHz,
CDCly): 6= 7.86 (m, 2H, =CHoytho), 7.73 (m, 2H, =CHpeta), 3.73 (t, 2H, J = 6.6 Hz,
-CHz.imine), 3.45 (t, 2H, J = 6.6 Hz, -CH2.bromo), 1.89 (m, 4H, -CH.>).

N-(6-bromohexyl)phthalimide (3d). White solid (yield 91%): 'H NMR (500 MHz,
CDCls): 6= 7.85 (m, 2H, =CHgytho), 7.73 (m, 2H, =CHjeta), 3.69 (t, 2H, J = 6.6 Hz,
-CHz.imine), 3.40 (t, 2H, J = 6.6 Hz, -CH2.br0mo), 1.86 (m, 2H, -CH), 1.67 (m, 2H,
-CH,), 1.44 (m, 2H, -CH,), 1.34 (m, 2H, -CH,).

N-[2-(1H-Imidazolyl)ethyl]phthalimide (4a)."> To a suspension of sodium hydride
(1.21 g, 50.46 mmol, 1.24 g of 97% mineral oil dispersion) in petroleum ether
(20 mL) was bubbled with N;to remove the mineral oil. Freshly distilled DMF (25
mL) was added with stirring to dissolve the cleaned sodium hydride at 0°C over 35
min. To the above solution was gradually added with a solution of imidazole (2.63
g) in DMF (40 mL) over 1 h. A solution of 3a (12 g, 42.53 mmol) in DMF (160 mL)
was then added dropwise. The reaction mixture was refluxed at 100°C for 8 h. After
removal of DMF, the syrupy residue was dissolved in dichloromethane, and washed
with water at least three times. A further flush chromatography over silica gel with
methanol/ethyl acetate (1/1, v/v) afforded the title compound 4a (4.72 g, 46 %) as a
white solid: m.p. 156°C; '"H NMR (500 MHz, CDCls): 6= 7.86 (m, 2H, =CHyho), 7.76
(m, 2H, =CHpeta), 7.46 (s, 1H, =CH-2im), 7.07 (s, 1H, =CH-4im), 7.00 (s, 1H, =CH-5;),
4.33 (t, 2H, J = 6.6 Hz, -CHs.yim), 4.08 (t, 2H, J = 6.6 Hz, -CH2_x-imine)-

N-[3-(1H-imidazolyl)propyl]phthalimide (4b). White solid (yield 37%): m.p. 104°C;
'H NMR (500 MHz, CDCls): 8= 7.85 (m, 2H, =CHro), 7.75 (m, 2H, =CHpnera), 7.57
(s, 1H, =CH-yi), 7.04 (s, 1H, =CH-4;n), 6.99 (s, 1H, =CH-s;y,), 4.01 (t, 2H, J = 6.9 Hz,
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-CHan-im), 3.73 (t, 2H, J = 6.9 Hz, -CH2 N-imine), 2.18 (m, 2H, -CH>).

N-[4-(1H-imidazolyl)butyl]phthalimide (4c). White solid (yield 43%): m.p. 84°C;
'H NMR (500 MHz, CDCls): 8= 7.83 (m, 2H, =CHro), 7.72 (m, 2H, =CHpnera), 7.48
(s, 1H, =CH-3i), 7.03 (s, 1H, =CH-4;n), 6.91 (s, 1H, =CH-s;1,), 3.99 (t, 2H, J = 6.9 Hz,
-CHa.puim), 3.71 (t, 2H, J = 6.9 Hz, -CHa rtimine), 1.84 (m, 2H, -CH3), 1.68 (m, 2H,
-CHy).

N-[6-(1H-imidazolyl)hexyl]phthalimide (4d). White solid (yield 37%): m.p. 57°C;
"H NMR (500 MHz, CDCls): 8= 7.83 (m, 2H, =CHrno), 7.73 (m, 2H, =CHpnetw), 7.45
(s, 1H, =CH-2im), 7.03 (s, 1H, =CH-4im), 6.89 (s, 1H, =CH-sim), 3.92 (t, 2H, J = 4.2 Hz,
-CHy Nuim), 3.67 (t, 2H, J = 4.2 Hz, -CHz.imine), 1.78 (m, 2H, -CH,), 1.68 (m, 2H, -CH,),
1.37 (m, 2H, -CH,).

(1H-imidazol-1-yl)ethylamine (8a). A mixture solution of 4a (0.17 g, 0.7 mmol),
ethanol (10 mL), and hydrazine hydrate (0.039g, 0.77 mmol) was stirred at 80°C for
12 h. After cooling down to room temperature, hydrochloric acid (7.7 mmol) was
added before refluxing the solution for another 5 h. Removal of the insoluble solid by
filtration, the filtrate was concentrated and added with sodium hydroxide (7.7 mmol, 1
M) solution. Extracted with dichloromethane (3x15 mL), the collected solution was
dried with MgSOy and evaporated to afford title compound as a colorless oil: 'HNMR
(500 MHz, DMSO-d¢) 6 7.59 (s, 1H, =CH-2im), 7.14 (s, 1H, =CH-4im), 6.86 (s, 1H,
=CH-5im), 3.93 (t, 2H, -CHa.ptim), 2.51 (t, 2H, J = 6.9 Hz, -CH2-n-amine)-

Mono-6"-[2-(3-imidazolethyl)-ammonium]-6"-deoxy-B-cyclodextrin chloride
(10a). Similar synthetic approach as for 5 and 7 afforded the title compound as a
white solid (82%): 'H NMR (300 MHz, DMSO-4) & 8.67 (s, 1H, =CH-2im),
8.28-8.24 (br, 2H, -NH>), 7.60 (s, IH, =CH-4im), 7.10 (s, 1H, =CH-5im), 8.02 (s, 2H),
7.94(s, 2H), 5.80-5.70 (m, 14H, OH-2 and OH-3), 4.96 (s, 1H, H-1), 4.83 (s, 6H, H-1),
4.51 (s br, 6H, OH-6), 4.14 (t, 2H, J = 6.6Hz, -CH,); 4.03 (br, 1H, H-3’¢p), 3.64-3.36
(m, 27H, H-5¢p, H-3¢p and H-6¢p), 3.36-3.26 (m, 14H, H-2¢p and H-4¢p), 3.05 (t, 2H,
J=4.8Hz, -CH,NH,), 1.92 (t, 2H, J = 6.6Hz, J = 4.8 Hz, -CH;).1399.4586; ESI-MS
(m/z): calculated for [M+] 1229.12, found 1228.86; Anal. Calcd for C4gHgoClO34N3: C
45.09, H 6.31, N 3.29; found: C 45.89, H 6.32, N 3.26.
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3. '"H and “C NMR spectra of M0n0—6A—[3—(3—(1,3—dioxoisoindolin—2—yl)ethyl)—

imidazol-1-ium]-6"-deoxy-B-cyclodextr-in tosylate 5a
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4. Mono-6"-[3-(3-(1,3-dioxoisoindolin-2-yl)propyl)-imidazol-1-ium]-6"-deoxy-p-
cyclodex-trin tosylate 5b

r~ oSl AN SO S A P A T M S S o h—rgla:.—ercax‘\lmco
= momE TR @0 e To® Mol NG e NET TS AT oo o e Sleg @ — =
= S omEm M M T S @ e @S EaS BENE g @ 1N ek L G B R
=3 [ e e e e e e T T o S [P T T T R B ] o o o eded of of el e o

\&t
\E

PP

solvent residua

|

DMSO-dg
/I

k of DMF

o
s

solvent residual peak of DMF |

)
| \M&mu WA
S

! L - P
= weos = I = Wi
) ] = ) H ==
= ann = ] o =1
L I By S B S S B S S — T
9.0 it 8.0 7.0 6.0 5.0 4.0 3.0 2.0
ppin

© @ L e T e D Tm e D@ M BT S

- & S om TR T DHMNMT RGBT © -m @ o ow @

NS TSR mAnaas RN” NG aEae=S B o =2 = o2 3

o -+ Bt rSEl Mol Al alalaialal T = = S =

2 @ T M RA A AAA MM oSS e = a= g -1

- = A L R R R R R [y & &

ppm (f1)

S6



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

5. Mono-6"-[3-(4-(1,3-dioxoisoindolin-2-yl)butyl)-imidazol-1-ium]-6"-deoxy-p-

cyclodextrin tosylate 5¢C
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6. Mono-6"-[3-(6-(1,3-dioxoisoindolin-2-yl)hexyl)-imidazol-1-ium]-6"-deoxy-p-

cyclodextr-in tosylate 5d
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A . .. . A .
7. Mono-6"-[3-(2-aminoethyl)-imidazol-1-ium]-6"-deoxy-B-cyclodextrin  tosylate,
6a
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8. Mono-6"-[3-(3-aminopropyl)-imidazolium]-6"-deoxy-B-cyclodextrin tosylate, 6b
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9. Mono-6"-[3-(4-aminobutyl)-imidazol-1-ium]-6"-deoxy-p-cyclodextrin
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10. Mono-6"-[3-(6-aminohexyl)-imidazol-1-ium]-6"-deoxy-B-cyclodextrin tosylate, 6d
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11. Mono-6"-[3-(2-ammonioethyl)-imidazol-1-ium]-6*-deoxy-B-cyclodextrin chloride, 7a

9.195
5.956
5.801
5.790
5.733
5.720
J.198
3.143
3.120

=
£

7.861

DMSO-dg

L L e
2 pape ™ 2
o [Py o o
L oy sy I L S B S EE L e A
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0
ppm {f1})
W = (=]
o~ S = (=] [ =7 B B | [=2] ==
[F2) [--I "] Ly - - e & o -
= 5 = = egae b I
- - - - =T e T Ty ] [} o~
8a DMSO-dg
|
|
| |
|
|
T T T T T T T T T T T T T T T T T T T T T T T
200 150 100 50 0
ppm (1)

S13



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

12. Mono-6"-[3-(3-ammoniopropyl)-imidazol-1-ium]-6"-deoxy-B-cyclodextrin chloride,
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13. Mono-6"-[3-(4-ammoniobutyl)-imidazol-1-ium]-6"-deoxy-p-cyclodextrin chloride, 7¢

GES')
A
LSG'L
£65°)
2081
SI8')
988°)
688’1
LG8'L
oroe
OF0e

||

L50°E
G50°E

)

)

98LF
L81°F
661'F
R T

DMS0-dg

solvent residual peak of Acetone

ELTF
SLEY

L5F'F
Fraiy
Fsiy g
ars'r
SGR'F

e

£88°F
068'F
roX's
GF'S
6L9°G
0£L'S
QLS
26.L'S
108G
218G
0£8's

P

\

1808~

aLe’t

arl’6

8c

Irrnmnom

f

/

i

T 1.00

ppm {t1}

LEWEL

A5F6E

6FLGE

R
LEO'65
L50°09
GSYLL
8LLEL
a51LEL
9CHEL

LIv'L8
8’18
£C5°18
£65°18
85’k 8
FAULY B
33 2]
8918 &

19128
reles
86728
0Z8gs

1987101
£16°101
6867101
£00°Z0L

SSLEEr ——
180792}

£99°0¢C)

L 8c

DMJO-(|(;

T
100

ppm 1)

S15



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

14. Mono-6"-[3-(6-ammoniohexyl)-imidazol-1-ium]-6"-deoxy-B-cyclodextrin
chloride, 7d
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15. ESI-MS spectra

Mono-6"-[3-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-imidazol- 1 -ium]-6"*-deoxy-p-cyclodextri
n tosylate, 5a
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Mono-62-[3-(3-(1,3-dioxoisoindolin-2-yl)propyl)-imidazol-1-ium]-6"-deoxy-p-cyclodext
-rin tosylate, 5b
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Mono-6"-[3-(4-(1,3-dioxoisoindolin-2-yl)butyl)-imidazol- 1 -ium]-6"-deoxy-p-cyclodextr-
in tosylate, 5¢C

20110906-daiyun-3 #66 RT: 0.96 AV:1 NL: 1.33E6
T:+ ¢ QIMS [ 1000.00-1500.00]
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Mono-6"-[3-(6-(1,3-dioxoisoindolin-2-yl)hexyl)-imidazol-1-ium]-6*-deoxy-B-cyclod-extr
in tosylate, 5d

20110906-daiyun-4 #57 RT:0.85 AV:1 NL: 1.40E5

T:+ ¢ QIMS [ 1000.00-1500.00]
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Mono-6"-[3-(2-aminoethyl)-imidazol-1-ium]-6"-deoxy-B-cyclodextrin tosylate, 6a

20110906-daiyun-5 #47 RT:0.75 AV:1 NL: 2.82E5
T:+ ¢ QIMS [ 1200.00-1300.00]
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Mono-6"-[3-(3-aminopropyl)-imidazolium]-6*-deoxy-p-cyclodextrin tosylate, 6b

20110906-daiyun-6 #5 RT:0.07 AV:1 NL:2.04E6
T:+ ¢ QIMS [ 1200.00-1300.00]
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Mono-6"-[3-(4-aminobutyl)-imidazol-1-ium]-6"-deoxy-B-cyclodextrin tosylate, 6¢

20110909-daiyun-1 #10 RT:0.12 AV:1
T:+c¢cQIMS [ 1000.00-1500.00]
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Mono-6"-[3-(6-aminohexyl)-imidazol-1-ium]-6"-deoxy-p-cyclodextrin tosylate, 6d

20110909-daiyun-2 #80 RT: 1.02 AV: 1
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Mono-6"-[3-(2-ammonioethyl)-imidazol-1-ium]-6*-deoxy-p-cyclodextrin chloride, 7a

20110909-daiyun-3 #13 RT:0.16 AV:1 NL:6.11E6
T:+ ¢ QIMS [ 1000.00-1500.00]
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Mono-6"-[3-(3-ammoniopropyl)-imidazol-1-ium]-6"-deoxy-B-cyclodextrin chloride, 7b

20110909-daiyun-4 #8 RT: 0.09 AV:1 NL: 3.38E5
T:+ ¢ QIMS [ 1000.00-1500.00]
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Mono-6"-[3-(4-ammoniobutyl)-imidazol-1-ium]-6"-deoxy-B-cyclodextrin chloride, 7¢

20110909-daiyun-5 #56 RT:0.76 AV:1 NL: 7.42E4
T:+ ¢ Fullms2 1257.00@-45.00 [ 30.00-1300.00]

100— 1256.38

95%

90

854

807

754

703

654

60
55
50
45

Relative Abundance

40
35
30

= 1238.17

3 1185.39

= 1141.35

53 861.97 1077.87

3 114.88 283.06 357.19 490.39 536.50 669.19 850.36 1034.68 | ||
8828306 A S N AP MSN B o | A AP

600 800 1000 1200
m/z

T e
200 400

Mono-6"-[3-(6-ammoniohexyl)-imidazol-1-ium]-6*-deoxy-p-cyclodextrin chloride, 7d

20110909-daiyun-6 #8 RT:0.09 AV:1 NL: 3.04E6
T:+ ¢ QIMS [ 1000.00-1500.00]
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