
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Supporting Information 

 

© Copyright Wiley-VCH Verlag GmbH & Co. KGaA, 69451 Weinheim, 2009 
 

 

 



 1 

Self-assembled foldamer capsules: combining single and double helical 

segments in one aromatic amide sequence 

 

 

Chunyan Bao,1 Quan Gan,2 Brice Kauffmann,1 Hua Jiang,2,* and Ivan Huc1,* 

 

 
1 Université de Bordeaux – CNRS UMR5248 and UMS 3033, Institut Européen de Chimie et Biologie, 2 rue Robert 

Escarpit, F-33607 Pessac (France). 
2 Beijing National Laboratory for Molecular Sciences, CAS Key Laboratory of Photochemistry, Institute of 

Chemistry, Chinese Academy of Sciences, Beijing 100090 (China) 

 

 



 2 

Table of contents 
 
Page 2  Color version of Figure 1 
Page 2  NMR binding studies 
Page 5  1H and 13C NMR spectra of new compounds 
 

 
Figure 1. Structure of (1)2 in the solid state. Isobutyl side chains, included solvent molecules, and 
hydrogen atoms have been omitted for clarity. In the CPK view shown in a), the nature of the 
monomers is color coded as follows: P in red and QF in grey. The red units belong to single 
helical-like (crescent) segments whereas the grey units belong to a double helix. In b), the two 
strands of the duplex are represented in tube representations in red and grey, respectively. Two 
included DMSO molecules are shown in yellow. 
 
 
NMR binding studies 

 
Figure S1. Part of the 300 MHz 1H NMR spectra of 2 (2 mM in CDCl3 at 25°C) in the presence 
of 1,9-nonanediol: a) 0 equiv.; b) 0.5 equiv.; c) 2.5 equiv.; d) 5.0 equiv.; e) 7.0 equiv.; f) 9.0 
equiv. These spectra show an increase of the proportion of the double helix upon adding the guest. 
Black circles indicate signals of the double helical capsule. Arrows point to the conversion of the 
empty double helical capsule into a capsule-guest complex. Signals marked with a star are not 
identified. 
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Figure S2. Part of the 300 MHz 1H NMR spectra of 2 (2 mM in CDCl3 at 25°C) in the presence 
of 1,10-decanediol: a) 0 equiv.; b) 0.5 equiv.; c) 2 equiv.; d) 4.5 equiv.; e) 9.0 equiv.; f) 9.0 equiv. 
at –20°C. These spectra show an increase of the proportion of the double helix upon adding the 
guest. Black circles indicate signals of the double helical capsule. Arrows point to the conversion 
of the empty double helical capsule into a capsule-guest complex. Signals marked with a star are 
not identified. 
 
 

 
Figure S3. Part of the 300 MHz 1H NMR spectra of 2 (2 mM in CDCl3 at 25°C) in the presence 
of 1,11-undecanediol: a) 0 equiv.; b) 0.5 equiv.; c) 4.0 equiv.; d) 7.0 equiv.; e) 9.0 equiv. These 
spectra show no significant increase of the proportion of the double helix upon adding the guest 
during the conversion of the empty capsule into the capsule-guest complex. Black circles indicate 
signals of the double helical capsule. Arrows point to the conversion of the empty double helical 
capsule into a capsule-guest complex. 
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Figure S4: Part of the 300 MHz 1H NMR spectra of 2 (2 mM in CDCl3 at 25°C) in the presence 
of ter-Bu-CO2(CH2)6-NH2: a) 0 equiv.; b) 1.0 equiv.; c) 5.0 equiv.; d) 15.0 equiv.; e) 35.0 equiv.; 
f) 100 equiv. These spectra show little change of the proportion of single and double helix upon 
guest addition, along with a broadening of most of the single helix signals. Black circles indicate 
signals of the double helical capsule. 

 

 
Figure S5. Part of the 300 MHz 1H NMR spectra of 2 (5 mM in CDCl3) at different 
temperatures: a) 25°C; b) 35 oC; c) 50 oC; d) at 60 oC. The black circle indicates signals assigned 
to the double helical capsule. The proportion of double helical capsule decreases upon increasing 
temperature. 
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1H NMR spectra of relevant synthetic intermediates and title compounds. 
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13C NMR spectra of relevant synthetic intermediates and title compounds. 

 
 

ppm (t1)
50100150

176.990

161.419

152.092
150.486
150.123

148.889
148.836
148.579
141.084
140.931

139.647

125.993

110.287
109.878

108.711

81.357

39.889

28.317

27.506

 
 

N N

H
NN
HH

OO
N

NO2

N
O

N

OiBu

N BOC

F
N

O

N

OiBu3 8
capsule 1

H

H

Capsule 2 

N N N N
OO

N N
HHH

O
N
HO

O



 10 

 
 
 
 

ppm (t1)
50100150

177.013

161.316
161.077

157.353
150.137

149.043
148.887
148.596
148.272
141.107

140.473

139.589

125.810
125.708

110.181
109.690
105.119
103.621

39.895

27.397

 
 
 
 
 

ppm (t1)
50100150

162.313
162.130

161.588
161.228

152.287

150.965
150.544

149.968

149.394
149.264
148.859
140.667

140.066

139.177
139.099

127.426
127.382
127.331
127.303
127.204
127.175
127.112
127.083

125.816

120.207

119.303

118.395
118.350

117.549
117.096
117.073
110.485
110.352
110.244
110.182
109.757
109.696
109.267

97.878
97.514

81.301

75.370
75.277
39.317
28.332
28.180
28.154

26.912

19.259

 
 
 
 
 
 

N N N N

OO

N N
HHH

O

H2N

Trimer 4 

O
O

N
O

N
H

N

O

O

F

FO

NNNN

O O

N
H
N

H H

O

H
N

H
N

Pentamer 6 



 11 

 
 
 

ppm (t1)
50100150

 
 
 

N N

H

NN
HH

OO
N

NO2

N
O

N

OiBu

N BOC

F
N

O

N

OiBu3 4
decamer 4

H

H

Decamer 10 


