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Experimental Methods

VCD Measurements. VCD spectra were recorded with a

ThermoNicolet Nexus 670 FTIR spectrometer equippéith a

VCD optical bencH. In this optical bench, the light beam was
focused by a BagFlens (191 mm focal length) to the sample,

passing an optical filter (depending on the studigectral range),

a Bak, wire grid polarizer (Specac), and a ZnSe photdtielas

modulator (Hinds Instruments, Type [1/2S50). Trghtiwas then
focused by a ZnSe lens (38.1 mm focal length) @nfixl mm
HgCdTe (ThermoNicolet, MCTA* E6032) detector. VCPestra

were recorded at a resolution of 4 &by co-adding 60000 scans

(20h acquisition time). The sample was held in gatde path
length cell with Caf windows. Spectra of tetrametr were

measured in CDGlat a concentration of 0.009 M and at a path
length of 250um (1 mm in the NH stretching region). Baseline

corrections of the VCD spectra were performed ttracting the
raw VCD spectra of the solvent. In all experimenthe
photoelastic modulator was adjusted for a maximéfroiency at

1600 cm' (3000 cnt for experiments in the NH stretching

region). Calculations were done with the standardrinoNicolet
software, using Happ and Genzel apodization, destHaghase-
correction and a zero-filling factor of one. Cadition spectra
were recorded using a birefringent plate (CdSe) ansecond

Structural details of the optimized conformers

BaF, wire grid polarizer, following the experimentalogedure
previously published.

Theoretical Calculations. Calculations of the optimized
geometry of P2, M2 and M3 conformers for the tetEm
oligomer1 (these three conformers have all been observékin
solid state for the corresponding octamer) werdopmied at the
density functional theory level (B3LYP functionahdh 6-31G*
basis set) with Gaussian 03 progfaom either an IBM P690 or
on four processors on a SGI Altix3300. The stargegmetries of
P2 and M2 conformers were build from the crystauctures
found for the corresponding conformers of the oem
compound. To minimize the computational time, thBuOgroups
were replaced by OMe groups prior to calculatid®alculating
the optimized geometry of this “minimal” tetram@s§H41010No,
112 atoms) requires 1147 basis functions and 2I¥bRitives
Gaussian. Vibrational frequencies and IR and VCErisities
were calculated at the same level with Gaussiai808 h cpu
time for M3, 1002 h cpu time for M2), utilizing teagnetic field
perturbation method with gauge-invariant atomicitais” For
comparison to experiment, the calculated frequeneiere scaled
by 0.968 (0.94) and the calculated intensities wemaverted to
Lorentzian bands with half-width of 7 ¢or 15 cnt for the
1800-1150 cnt and 3500-3100 cthspectral ranges, respectively.

Table SI. Structural parameters of the calculated optimigedctures of M2, P2 and M3 conformerslpfind of these same conformers as observed in the

solid state.
P2 M2 M3

optimized crystap optimized crystap optimized crystdy
average quinoline N-N distances between 4.28 4.06 4.31 4.15 4.27 4.06
consecutive units (A)
average ether O-O distances between11.96 11.90 12.01 11.93 11.96 11.91
consecutive units (A)
HN-C*H dihedral angle (°) 110.8 108.6 -132.5 -116.7 167 1275
HC*-C,Cayi dihedral angle (°) 1 8.6 21.2 53.3 22.7 18.8
average quinoline-amide torsion angle (°) 15.4 7.4 10.0 11.0 13.2 11.5
average guinoline-quinoline tilt angle (°) 23.5 q9. 28.3 18.5 24.4 17.7

@ From the four terminal units of the crystal sturetof an octameric analoguelof

® From the crystal structure af®
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Figure SI1. Top view and side view of the overlaid structuvégleft) the optimized structure of the P2 comfiation of1 (red) and the four terminal units
of the P2 conformation of an octameric analogug iofthe crystal (blackj;(middle) the optimized structure of the M2 confation of1 (red) and the four
terminal units of the M2 conformation of an octaimemalogue ofl in the crystal (black);(right) the optimized structure of the M3 confotioa of 1
(red), the M3 conformation dfin the crystal (black) and the four terminal umifghe M3 conformation of an octameric analogué of the crystal (bluej.
The three top views show that the inner rim of thxthas a pentagonal geometry that reflects timeature of the strand (five units per two turnsjHoim

the crystal and in the optimized structures. InaR8 M2 conformers, a discrepancy between optimaredi crystal structures is observed at the N-termini
because of the presence of a nitro group in thengged structures that forces the first quinolinggrto slightly tilt out of the plane. This nitraaup is
absent in the crystal structures of P2 and M2 aomées, and is present in the crystal structurehefM3 conformer ofl, for which agreement with the
optimized structure is better.

VCD Spectra
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Figure SI2. Comparison of the experimental VCD (lower frafkack solid line) spectrum of tetramemwith DFT calculated spectra of the M3 (red solid
line), M2 (blue solid line) and P2 (green solidejrconformations ot and the predicted spectrum of the Boltzmann pdipmiaveighted sum of the three
conformers (lower frame, black dashed line). (A) Ntretching region; (B) C=0 stretching region; g@&) the CN stretching region. Calculated DFT
spectra of M3, M2 and P2 conformationsladre vertically offset for clarity.
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