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| General Experimental Procedures. Reactions were monitored by thin layer
chromatography (TLC) carried out on 0.25 mm silica gel plates with UV light, I, 7% ethanolic
- phosphomolybdic acid-heat and 2.5% ethanolic anisaldehyde (with 1% AcOH and 3.3% conc.
H>SO4)-heat as developmg agents. Silica gel finer than 200 mesh was used for flash column
chromatography. Yields refer to chromatographically and spectroscopically homogeneous materials
unless otherwise stated. Melting points are uncorrected. IR spectra were recorded as neat liquids or
KBr pellets. Mass spectra were obtained under liquid secondary ion mass spectrometric (LSIMS)
technique, electron spray ionisation (ESI) and MALDI techmques. ‘

NMR spectroscopy. NMR spectra were recorded on 500 MHz specirometers at 30 °C
with 2-10 mM solutions in appropriate solvents using TMS as internal standard or the solvent
signals as secondary standards ahd the chemical shifts are shown in & scales. Multiplicities of
NMR signals are designated as s (smglet) d (doublet), t (tnplet) 'q (quartet), br (broad), m
(multiplet, for unresolved lines), etc. °C NMR spectra were recorded on 75 MHz spectrometers
with complete proton decouplmg The chenucal shift assignments were carried out with the help
of two-dimensional total correlation spectroscopy (TOCSY) and rotating frame nuclear
Overhauser effect spectroscopy (ROESY) experiments,' the later also provided the information
on the prox:mlty of protons. All the experiments were carried out in the phase sensitive mode.?
The spectra were acquired with 2 x 256 or 2 x 192 free induction decays (FID) containing 8-16
transients with relaxation delays of 1.0 to 1.5 sec. The ROESY experiments were performed with
mixing tirme‘of 0.3 sec. For ROESY experiments a spin—locking field of about 2 kHz was used. _

' The TOCSY experiments were /perfonned with the spin locking fields of about 10 kHz and a
>mixing ﬁme of 0.08 sec. The two-dimensional data were processed with Gaussian apodization in -
both the dimensions. To obtain the temperature coefficients of NH-chemical shifts, the spectra
were recorded between 30 and 70 °C in DMSO-d; and between 30 and 55 °C in CDCl3

Molecular dynamlcs Molecular mechamcs/dynamlcs calculations were carried out
using Sybyl 6. 8 program on a Silicon Graphlcs 02 workstation. The Tripos force ﬁeld with
‘default parameters, was used throughout the simulations. Minimizations were done ﬁrst with
steepest decent, followed by conjugate gradient methods for a maximum of 2000 iterations each
or RMS deviation of 0.005 kcal/mol whichever was earlier. The energy-mlmmlzed structures:

were then subjected to MD studles
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A number of inter atomic distances and torsional angle constraints obtamed from NMR
data were used. Distance constraints with a force constant of 15 kcal/A were applied i in the form
of flat bottom potential well with a common lower bound of 2.0 A and ‘the upper bound of 2.8,
35,40 and 45 A in accordance with the nOe intensities. Force constants of 30 kcal/A and 5
kcal/A were employed for H-bond distance and dihedral angle constraints, respectively.’ The‘
energy-mmrmrzed structures were subjected to constrained MD simulations for duration of 300

_ ps using 50 cycles, each of 6 ps penod of the Srmulated Annealing protocol. The atomic

| velocities were applied followmg Boltzmann distribution about the center of mass, to obtain a
starting temperature of 700 °K. After srmulatmg for 1 ps at high temperature the system
'temperature was reduced exponentrally over a 5 ps perrod to reach a final temperature of 300 °K.

| Structures were sampled aﬁer every two cycle leadmg to an ensemble of total 25 structures. The
sampled structures were energy -minimized using the above-mentioned protocol and the
superimposed structures obtained by backbone alignment are shown in Figures 3, 4 and 5. To
determine the backbone and the average palr-wrse heavy atom RMSD, the structures were
analyzed using the MOLMOL program. ‘ |

Ion flux study. The ion transporting abilities of the cyclic peptides 3b, ‘4b, 8b and 9b and
the bicyclic lactam 5b across model membranes comprising of large unilamellar vesicles (LUVs)
from palmitoyl-oleoyl phosphatidylcholine (POPC)* were assessed by the dissipation of
valinomycin-mediated K* diffusion potential on adding these substrates as monitored by the
fluorescence of cyanine dye diS- C3-(5).” LUVs were made by the rapid extrusron procedure in
Hepes buffer (pH 7.4) and KCI (150 mM). The vesicles were diluted (100 fold) using the same
buffer (pH 7.4) containing NaCl (150 mM). To an aliquot of this LUV preparation (1 mL, 40
p.M), cyanine dye (diS-Cs-(5); 1 uM final concentration) was added, followed by valinomycin
(0.01 uM, final concentranon) to create a d1ffus10n potential which is reflected by a sharp fall in
ﬂuorescence (point Vm) as shown in Frgure 6. Addition of 5b (40 uM) at pomt C in the profile
resulted in the dissipation of the diffusion potential as seen by the i increase in the fluorescence
agam indicating that the molecule is able to cause the mﬂux of Na* ions from the suspension
medium into the vesicles. The spikes seen on the proﬁle at Vm and C resulted from the openmg
of the chamber door. The excrtanon and emission wavelengths were 620 and 670 nm,
Tespectively. As already pointed out, other cyclic homoologomers did not show any srgmﬁcant

ion influx.
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'"HNMR (500 MHz) spectrum of4 a in CDCl,
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'"H NMR (500 MHz) spectrum of £a in CDCl;,
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'"H NMR (500 M_Hz) spectrum of §b in DMSO-ds.
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PC NMR (75 MHz) spectrum of 5b in DMSO-ds,

S 46

-] 8,
! -

20

T
80

I ] f ]
160 - 140 120 - 100

|
180

|
200



L

Boc-[Gaa(an)]z-OMe ‘

(500 MHz, CDCl;)

Boc{(}— oMe

'H NMR spectrum «

17

' © 2003 American Chemical Society, J. Org. Chem., Chakraborty jo034586u Supporting Info Page 17

ppm

- ©




© 2003 American Chemical Society, J. Org. Chem., Chakraborty jo034586u Supporting Info Page 18
| | - B
ey

o
—i

20

60 50 40 30

(75 MHz, CDCl;)

70

80

‘Boc-[Gaa(Bn,)},-OMe
Roc-[6]-0Me
90

100

C NMR spectrum |

110




I

© 2003 American Chemical Society, J ..Org. Chem.,bChakraborty j0034586u Supporting Info Page 19

ik
o)
A
O
o= 3 -
=1 2
s ™
a8 o
g |
EZD‘E -
g8
m &
F ]
\\'\\ : » J_N
' ‘ ~
\
-~ 00
$49



© 2003 A_merican Chemical Society, J. Org. Chem., Chakraborty jo034586u Supporting Info Page 20
. _ . .
P

)
—

T

20

T

60 . 50 40 30

.70

N AR

80

T T
100 90

I
110

1
120

1
130

A RARARARAAS RARRARAM MRS RAARALALSS

I
160 150 140.

(75 MHz, CDCly)
I

|
180

Boc-[Gaa(Bny)]s-OMe
B o C_—-[ 7‘1—0 M'Q.
-
170

I
200

- 13C NMR spectrum -
I
190




" .

© 2003 American Chemical Society, J. Org. Chem., Chakraborty jo034586u Supporting Info Page 21 .

(@]
o \\—2"‘4 5
le) S xr o (@] I~
. w
o o ] &
T "’g
g I, & -

'H NMR (500 MHz) spectrum of §a in CDCl;.

Y

ppm



© 2003 American Chemical Society, J. Org. Chem., Chakraborty jo034586u Supporting Info P

1
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