CHEMISTRY

A EUROPEAN JOURNAL

Supporting Information

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



Self-assembled foldamer capsules. combining single and double helical

segmentsin one aromatic amide sequence

Chunyan Bao,* Quan Gan,? Brice Kauffmann,! Hua Jiang,>* and Ivan Huc**

! 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



Table of contents

Page 2 Color version of Figure 1
Page 2 NMR binding studies
Page 5 'H and *C NMR spectra of new compounds

Figure 1. Structure of (1), 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
monomersiis color coded as follows: Pin red and Q" 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 DM SO molecules are shown in yellow.
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Figure S1. Part of the 300 MHz *H NMR spectraof 2 (2 mM in CDCl; 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.; €) 7.0 equiv.; f) 9.0
equiv. These spectra show an increase of the proportion of the double helix upon adding the guest.
Black circlesindicate 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 *H NMR spectra of 2 (2 mM in CDCl; at 25°C) in the presence
of 1,10-decanediol: @) 0 equiv.; b) 0.5 equiv.; c) 2 equiv.; d) 4.5 equiv.; €) 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.
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Figure S3. Part of the 300 MHz *H NMR spectraof 2 (2 mM in CDCl; at 25°C) in the presence
of 1,11-undecanediol: @) 0 equiv.; b) 0.5 equiv.; c) 4.0 equiv.; d) 7.0 equiv.; €) 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 *H NMR spectra of 2 (2 mM in CDCl; at 25°C) in the presence
of ter-Bu-CO»(CH2)e-NH>: &) 0 equiv.; b) 1.0 equiv.; c) 5.0 equiv.; d) 15.0 equiv.; €) 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.
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Figure S5. Part of the 300 MHz 'H NMR spectra of 2 (5 mM in CDCls) at different
temperatures: a) 25°C; b) 35 °C; ¢) 50 °C; d) at 60 °C. 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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'H NMR spectra of relevant synthetic intermediates and title compounds.

Foo7 r coeE M
Foze L Foa7
="
N
Lo
(42]
o
<
i vrsy - —— TJa213
o
[Te)
i TL€'9
| o 86£°9
© €15, [/
r 009°2 == 11.00
r 929'L
- S08'L
" ze8'L :
3096 | ™~ ges L
= JIO L
- ST0'8 %% ouNl
T 1.02
r cro's l/ =T F 187
890'8 $ :
1306 | . )/ o
o8 L O 05T8 —— 2 % 185
o 1978 .
Faes | ) zT
LIT8 o <«
N €618 _ T 167
1182 L 612’8 \\ N/ / Nmu
- €58 o =
o . —_
L2 6558 zT =
i [ =z
T2 2966 ——— M 98
T 2.00 B m 2.0°0T 1




TIT1T
98T'T
C6T'T

L0C'T

9591

1S¢¢

YASTAY4
€9¢'¢
6.2°¢
T0EC
ace’e
Svee
19€°¢C
68€°¢

y

9,01 . =

818°0T — > ano

Pentamer 6

F o911
F 1154

=-9.13

237

+3.99

J1.29

+19
%w.ow
5.08

T14

31 2.00

=698

5.0

ppm (t1)

€00'T
SST'T

-

8.TT

TT
1021 —

i

S
N
O

H
N
o]

N
\

e

Pentamer amine 7

T 230

Fsos

> 1.14

> 218
i
}5.18
+1.96

I 1.13

3 2.08

3 1.02
= 1.05

5.0

ppm (t1)



4%

uuu‘
660
7 L - 9.00
cClV J -
Wiy — M
8rTy —|
cav - ; 3-24.31
9.2 J/ M ag4 8ITY ——
; . 1821
90e' 8821
0g€T r .
9EET L\ = ——— — _ 33.00 mwm.w
v9ET S9EY T o1
0882 89E'y
€00V L [414°]
v10'Y 8.1'9
8607 ——| = Fan 0vs'9
89TV \
€8Ty 98G'9
zeTy \/ r 9659
8/7Y e} 0099 - 7 5.53
— =0 6TL'9 o - T 5.40
ATRY I=z SvL'9 Z
¥25'9 w . L v1L9
— | -2.56
L5999 \IA — L 399 o - \IA
1899 Z /)0 = s S8L°9 z »Jd
89'9 1) €689
. . (@]
NNW@ ZT ° 062'L ZT
6289 n [ w 9ze'L
1589 v rEL w
168'9 o Z 61€'L V o =
ere'9 o L0%°L N\ 117
£96'9 = L Jov's o % 2-80

F
N
N
"
Ly !
|
Ny
T
(5316,
3 &
©o ©
NN
F H
N

81eL 43 10.29
8ve'L £0L°L Z )0
oo o L 423 | L= Jas
> - 5o mN:K o — T 254
¥65°L N == e Ll / ZT o I 1.49
EeoL Y— _ _ ' 705 Z16°L / w c 3 1.57
3 P == —
MMWM o = 980'8 VJO = m T 162
2,91 .
T8 Tz Lﬂw 08z'8 © O s
608’2 = -1.28 82’8 = e
1582 Z 062'8 e @©
126°L .= L 2628 W w
1861 o _ < 108 962'8 .z
9562 y £0£'8 o T T 135
4 . 3131
150°8 z 9es'8 $
510'8 — ° 158 (_Z
- o - - 092 L2 968 = T 151
S5v'8 : = . o
. — 0S0°0T Tz
S.v'8 z ) - -1.08 20107 _ I 1.30
¥05'8 » 26561 > > 1.12
1026 Iz 7
. o .07 F =
1866 007 = o
6,0°0T N e b=t
2T ot -1.00 m QAH

WL
|

neQiIz

5.0

10.0

ppm (t1)



91T'¢
9€T'¢

=

8T c——

€iv'e
or9'e
S99'€
T1L'€
lzlL'e
6.8'€
10TV
81TV
19TV
68TV
ciey
1€y
vSev
01€'9
LEE9
€9€'9
6EV'9
T€L9
0289
Lv8'9
089
vv6'9
0.6'9
966'9

TQ0 )

L

et

BOC
4

:

6L¥'L
ovs',L
929,
259,
868,
€er'8
LvT'8
6618
G¢e'8
08¢'8
90€'8
6.8
818’8
06
16¢'6
v¥8'6
[43%0%
89€°0T
#8461
S06:0T

.~

= -\

F

A

o4
iBu

0O
_N
g
Oi

o}
[
Decamer 10

\
H

z
N

\
H

N
N

O

o

NO»

5

N
H

|
3

OiBu

T 1032
3315

F9.25
294
T} 4.04

©  P=ND
[ )
© ok

Ly

5.0

10.0

ppm (t1)

T <
==
=\
w—" \ S
= 2
N/ / @]
O
Z—T
— —
\ /~ M_.v
z-T £
° &
2=
\_/ 5
o m
Z-T
\ /N D
— ™
Z—T

} 1057

| 3260

}3.15
Faa3

T 185

T-3.86
F 1.35

1 1.30
7} 2.06
T 088

W 3.82
5§88
F 420
a27

113

201

+ 119
T 1.01
F112

1.05
1.20

e

1 1.00

5.0

100

ppm (t1)



NO,
oY 9 o ) [0 F oY
Ny N NN /Nl NN /lejN BOC
> ||_| oS 0 H X ¥z
OiBu 13 OiBu 8
Capsule 2
\ \
10.0 5.0
ppm (t1)

13C NMR spectra of relevant synthetic intermediates and title compounds.
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