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1. Synthetic Schemes
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2. Investigation of aptamer and foldamer sequences
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e S1. SPR sensorgrams in the selection buffer (20 mM

HEPES pH 7.4, 140 mM potassium acetate, 20 mM sodium
acetate and 3 mM magnesium acetate) of the DNA pool against

0:N~(

Q"s-biot immobilized on the sensorchip after each selection

round.

TGGGGGGGTTGGTGGTTGTCCTTTCTTAC
TTCTCCTCGCCTGATCCCGCTTTTTCTTTC
TTCCCTCTCGTTCTTTATGTTTGGCCTAGT
GCGCTCTTTTATCCTCGTTCTTCTTGTTCA
GCAAGTTCTTTCGTTTTTGGTGGTCGGTCG
GGCGGCCTTCTTGGTACCGAATTTCCTTTG
GGAGGTGGATTTCTTGTTCGGTGGTGGTGG
GGGATTTTCTCTCATTGTCTTTCTTGCTCC
GTAGTTCGCCCTTCTTCATCTTGCTTTTAC
GCCTCTTGTCTTCACCTTCTTATTCATCGG
GGCGGCGGGTTCITCTTATTTCTTCACTCG
CGATTCTCTTTCGTTCTTTCTGTGTCCTTG

TTGGCCAACCCTCTTCCTTTITCTTTTTGG

TCGTTGCTGGCCAACACTCTCTTTCTTTTG

GCAAAGTTGGGTGGTGGTGTTCTTCTTCTC
TGTATAGGCCAACCCTCTCTITCTTTTTGG
CGGTCCCTGTACTTGGTTTTTTCTTCGTGT
GGTCCGATTCGGCCTTGGGGTTTCTTTTTG
CAAGAGGGGGGTGGGCGGTGGTTTCTTTTC
GTTCAGAGGCGAGCGTCTTITCTTCCTTCTC
CTGTTTTCACTCCTTCTTCTTTCACTTTTG
GITCTTCCCCTGTTTTGTATGGAGTTTCAG

GTATGATGGTTACTGCGTTTTCCGCTCGTG
GCAAGTTCTTTCGTTTTTGGTGGTCGGTCG
CGGTTTTTCCTCTTGTCCTTATCCCTCCTG
TTGTTTTTGGGTGGGTTGGTGGGTAATGTG
GAGGGTCTATTTTTGTTTTTCTCATCTTCA
GTTTCCACGTGTGTTTTACCCCCCTCTCG
GCGAGACGTCGTTTTTCATCACACATTCGG
CGGTCCCTGTACTTGEGTTTTTTCTTCGTGT
CGTTTTTGGGTGGAGGGTTGGGTGTCGTCG
CGTTTTGCCCTCCCATCTGCGTCTTCTATC
CTGTTTTCACTCCTTCTTCTTTCACTTTTG
CTAGCCTCTATCGTTTTTTTCATGCCCTTC
GTTCTTCCCCTGTTTTGTATGGAGTTTCAG

Figure S2. Aptamer sequences featuring a short conserved TTCT
or GTTTT segment but no apparent secondary structure. Some of

these
1)

sequences also are potential G-quadruplex forming (Figure

S2
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Figure S3. SPR sensorgrams of a G-rich aptamer sequence (10-

33) and of aptamer sequences featuring a short conserved a TTCT
(10-48) or GTTTT (7-41) motif, against O,N—(Q")s—biot .
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Figure S4. a) SPR sensorgrams of D-DNA 7-59-2G (left) and L-
DNA 7-59-2G (right) against (1S)-(—)-camph -(Q")s-biot (P-helix),
(1R)-(+)-camph -(Q")g-biot (M-helix) or a 1:1 mixture of the two. b)
SPR sensorgrams of 7-59 and 7-59RNA against O,N—(Q")g—biot
(left) and O,N—(Q")4(Q")4—biot (right).
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Figure S5. CD titration curve of 10-6 by O,N-(Q")s-OH
representing changes in ellipticity monitored at 263 nm upon
adding the foldamer.

G-rich DNA aptamers ssDNA ladder

7-27 7-49 7-59 10-6 10-14 10-33 10-42 10-45 L1 L2 L3 L4

Figure S6. Electrophoretic analysis of quadruplex-forming
aptamers on a 8% polyacrylamide in a TRIS buffer gel
supplemented with 20 mM KCI. Single stranded DNA having 16,
30, 36 and 77 nucleotides respectively were used as markers (L1-
L4).
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Figure S7. CD spectra of (1S)-(-)-camph -(Q")s-biot (P-helix, blue
line) and (1R)-(+)-camph -(Q")g-biot (M-helix, red line) at 14 uM in
H.O at 20C.
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Table S1. Summary of the sequence, G-quadruplex structure and interactions with various foldamers of G-rich DNA aptamers and one RNA

analogue. Some striking features are highlighted in blue.

SPR Interaction
N O:N- 1S)-(-)- 1R)-(+)-
, , G-quadruplex O2N-(Q)s- n - (15)-0) (R)-(*)
Entry Sequence 5> 3 structure biot (Q)4(Q)a- camph- camph-
biot (Q+)g-biot (Q+)g-biot

7-27 TGGCTGCTTGGTGGGGGGTTGGGTATGTTG parallel + - - -
7-49 GACTGACTTGGGGTGGTGGGGGGGTCCTCC parallel + - - -
10-45 CAAGAGGGGGGTGGGCGGTGGTTTCTTTTC parallel + - - -
10-6 GGAGGTGGATTTCTTGTTCGGTGGTGGTGG anti-parallel + - - -
10-14 GAACAGAGGGGGTGGGTGGTGGTTGTGTA parallel + - - -
10-33 GGGTTTGCATCAGGGGGGTGGGTGGAGGTT parallel + - - -
10-42 CGTTTTTGGGTGGAGGGTTGGGTGTCGTCG parallel + - - -
10-45 CAAGAGGGGGGTGGGCGGTGGTTTCTTTTC parallel + - - -
7-59 TTGTTTTTGGGTGGGTTGGTGGGTAATGTG parallel + - - -
7-59-

RNA UUGUUUUUGGGUGGGUUGGUGGGUAAUGUG parallel + - - -
7-59-

short TTGGGTGGGTTGGTGGGTA parallel + - - -
7-59-

3G TTGGGTGGGTTGGGTGGGTA parallel + + - -
7-59-
2G (D- TTGGTGGTTGGTGGTA parallel + - - +
DNA)

7-59-

2G

L TTGGTGGTTGGTGGTA parallel + - + -
DNA)

3. Experimental section

Oligonucleotides. The single stranded DNA library was
purchased from Eurogentec. Each strand comprisesd fi
sequences at each extremity for the purpose of Pgification
and a central random sequence of 30 nucleotidesoVkeall
sequences readS'GCCTGTTGTGAGCCTCCTGTCGAA-h-
TTGAGCGTTTATTCTTGTCTCCE. The DNA aptamer
sequences resulting from SELEX were purchased feigma-
Aldrich, Eurofins MWG Operon, or Genecust Europebta
Luxemburg for the-sequence. The RNA sequence of aptarner
59 was purchased from Thermoscientific. All oligoreatides
were purified by electrophoresis on denaturing gglamide
gels.

Selection. Selection of DNA aptamers to foldamerpN>
(Q"g—biot was performed using a DNA library having a 30
nucleotide random region. The initial round of st started
with 1.8 13* DNA molecules (300 pmol). The DNA pool was
heated at 70°C for 5 min in water, cooled down G #&5r 4 min
and left at room temperature for 15 min in the ciéda buffer
(20 mM HEPES pH 7.4, 140 mM potassium acetate, 20 m

sodium acetate and 3 mM magnesium acetate). Rviggath
selection round, a counterselection was performedinat
streptavidin magnetic beads alone (for the twd fiesinds) and
against the biotinylated dimer,R—(Q"),—biot immobilized onto
magnetic streptavidin beads (for all further royndhe DNA
pool was incubated for 30 min with free magnetietavidin
beads or 10 pmol of SI—(Q"),—biot immobilized on beads.
DNA candidates that were not retained at the coselection
step were then submitted to the selection duringnambation of
30 min with the foldamer @—(Q")g—biot immobilized onto
magnetic streptavidin beads at room temperaturen ifinal
volume of 100pL in the selection buffer. The supernatant was
magnetically separated from the beads that haveieab DNA
candidates complexed to biotinylated foldamers. Géedidates
were then eluted by heating 1 min at 75°C in wat@O(uL).
Selection conditions were made increasingly strimgeroughout
successive rounds upon reducing the concentrafiboth DNA
and the foldamer from 300 to 48 pmol and from 1A #® pM,
respectively. The two first rounds were carried tubugh a
manual procedure and the others on an automatekistation
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(TECAN Freedom EVO 150). To minimize unwanted backzd

amplification, two types of beads were used: DyaalseM-280
(Invitrogen) for the second round and streptavidiagneSphere
Paramagnetic beads (Promega) for all other rounds.

After each round of selection an enriched singlansted
DNA library for the next round was generated by tdifferent
procedures. For the two manual rounds, single dsramere
obtained by PCR using heaviness-terminator-pfitHeand for
the automated rounds, we used asymmetric PCR with
biotinylated reverse primer in lowest concentratidfier PCR
amplification, the products were filtered and inatdsl with
streptavidin magnetic beads (Invitrogen) to segabébtinylated
double strands and single strands without biotin.

Cloning and sequencing. DNA populations were amplified
by PCR and dsDNAs were then cloned into a TOPO TAictp
vector (Invitrogen) and E. coli TOP 10 One Shotlscelere
transformed according to the manufacturer’s insions. PCR
amplification was achieved on positive clones afRPproducts
were sequenced with BigDye Terminator version 3.1 l&€yc
Sequencing Kit (PE Applied Biosystem).

Melting temperature measurement and thermal
difference spectra (TDS). Measurements were performed on an
Uvikon XL spectrophotometer interface, with a Raltieffect
device, using quartz cells of 10 mm optical patigth. Samples
were prepared at 1.5 or 1M in a cacodylate buffer (20 mM
sodium cacodylate, 140 mM KCI (or LiCl), 20 mM NaClpgv
MgCl,, pH 7.4) using the same protocol as during thecsiein.
Compared to the selection buffer, the cacodylatéebwabntains
cacodylate which replaces temperature-sensitive BESEERNd
chloride ions which replace acetate ions. Dendtumrabf the
samples was achieved by increasing the temperfture4°C to
95°C at 0.4°C/min and was monitored at 295 nm. Reatibur
was then performed from 95°C to 4°C at 0.4°C/min. rABults
were baseline-corrected for signal contributions ttuthe buffer.
The melting temperatur€,, was defined as the maximum of the
first derivative of the absorbance signal during tenaturation.

For TDS, absorbance spectra were recorded over a
wavelength range of 220-330 nm at 4°C and 95°C. TS w
obtained by subtracting the 4°C spectrum from theéC95
spectrum.

Circular Dichroism (CD). CD spectra were recorded on a
JASCO J-815 CD spectrometer using quartz cells ofmt@
optical path length. Scans were measured at 20°@r av
wavelength range of 230-320 nm, with a response 0.5 s
and a scanning speed of 100 nm/min. The CD data&sept an
average of three scans. All CD were baseline-cardeftr signal
contributions due to the buffer. Samples were pegpat 1.5.M
in the cacodylate buffer (20 mM sodium cacodylate74, 140
mM KCI, 20 mM NaCl, 3mM MgG)). CD experiments were
achieved to follow the interactions between eacmetl aptamer
and the target foldamer by the addition of an iasireg quantity
of foldamer QN—(Q")g—OH to 1.5uM of aptamer. Each CD
spectrum was recorded 2h after each addition dafoker.

Non denaturing gel electrophoresis. A 3 nmol aliquot of 5’
end 3% labelled DNA was loaded onto 8% acrylamide/
bisacrylamide (19/1) non-denaturing gel in a Trgfér (50 mM
TrisHCI, pH 7.4, 45 mM boric acid, 20 mM potassiuneiate).
Electrophoresis was performed at 4°C at 35 mA farTate gel
was fixed in 10% acetic acid-20% ethanol aqueoligtisa and
dried at 80°C for 1h. The radioactive bands wer@alized by
autoradiography with Fuji X-ray films RX (Fujifilm).Four

ssDNA of 16, 30, 36 and 77 bases were used as a [Btider
(L1, L2, L3 and L4, respectively).

Surface Plasmon Resonance (SPR). The real-time
measurement of the interaction between the tagjéamer and
the selected DNA was performed on a BlAcore 300Gdyisor
system. For control experiments, an unrelated DMAusnce
was used (ATCTTTATGCAGTTCGCATCCCCTCGCATA).
O,N—(Q")g—biot was immobilized on a streptavidin modified
sensorchip SAD 200m (Xantec). Interaction analysesre
performed at 23°C on high salt selection buffer §2d sodium
phosphate pH 7.4, 1M KCI, 20 mM NaCl, 3 mM Mgd.005%
surfactant P20). The potassium ions concentratias increased
to 1 M compared to 140 mM in the selection buffeavoid non
specific electrostatic interactions between aniddMA and the
octacationic foldamer. All DNA samples were prepaat 1uM
in this buffer and injected for 3 min at a rate28f pL/min. A
blank flow cell was used to check for non-spechiading of
DNA on the sensorchip. The interaction was estichaly
subtracting the response units of the blank floW ftem the
response of the foldamer immobilized flow cell.

General procedures and materials for synthesis. Unless
otherwise noted, materials were obtained from coroizle
suppliers and used without further purification. CE@H,CI,
and diisopropylethylamine (DIPEA) were distillecofn Cab
prior to use. NMR spectra were recorded on a Brukean&e
300MHz Spectrometer, and the chemical shifts wepsnted in
ppm and are calibrated against residual solvemtatsgof CDC}
(07.26, 77.2) and DMSOgdd 2.50, 39.4). Coupling constants
are reported in hertz (Hz). Electrospray ionizati®@sl) was
obtained in the positive ion mode and matrix asdistaser
desorption ionization time of flight (MALDI) maspectra were
obtained in positive ion mode usingcyanohydroxycinnamic
acid as a matrix. The BOC protecting groups were ntyea
removed using 1:1 TFA/C/EI, as described in reference S2.
Compound3 (O,N-(Q")s-OH) was prepared according to the
synthetic procedures reported previod&H. Compound 1-12
were prepared by using typical coupling
protection/deprotection reactions. Rji(+)-camph-(Q*)g-biot
(M-helix) was synthesized using the same protocl18s(-)-
camph-(Q)g-biot (P-helix). Although their are not enantiomers
(they both possess the same biotin group), theacteaistics of
these compounds are identical except for their Cé€rtsa (see
section 4).

Synthesis of compound 1. Boc-protected 1,3-

diaminopropoane (47 mg, 0.27 mmol) was dissolved in
anhydrous DMF (1 mL) and was added to a solutiomiofin
(100 mg, 0.20 mmol), HBTU (102 mg, 0.27 mmol), anédBA
(115 mg, 0.89 mmol) in anhydrous DMF (1 mL). Thaatioon
mixture was allowed to stir at room temperature 36rh. The
solvent was removed under vacuum. The residue viated in
CHCl; (20 mL), and washed with brine several times. The
organic layer was collected and dried over MgS@®fter
filtration, all volatiles were removed and the e was purified
by chromatography (silica gel) eluting with CHBieOH (5:1,
vlv) to afford the pure product (115 mg, 88%). KB() v (cm’
1): 3327, 3230, 2936, 1709, 1474t NMR (300 MHz, CDCJ): &
1.43 (s, 9H), 1.48 (m, 2H), 1.61-1.76 (m, 7H), 2(BRH), 2.48
(t, 2H), 2.72-2.76 (m, 1H), 2.91-2.95 (m, 1H), 3(b% 2H), 3.28
(a0, 2H), 3.44 (g, 2H), 3.57 (t, 2H), 3.63-3.65 (b2H), 3.73 (t,
2H), 4.33 (m, 1H), 4.51 (m, 1H), 5.09 (m, 1H), 5.@&, 1H),
5.94 (m, 1H), 6.59 (m, 1H), 6.93 (m, 1H); HRMS (ESk&lcd for
[M+H] " (CogH54N505S): 648.3642; Found: 648.3646.

and
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Synthesis of compound 2. TFA (0.5 mL) was added to a
solution of compound. (10 mg) in CHCIl, (0.5 mL) and the
reaction mixture was allowed to stir at room terapene for 2 h.
All volatiles were removed and the residue wasdirieder the
vacuum line for 5 h to afford the product amine ATalt) as a
colorless solid in quantitative yield. This produatas not
characterized and directly used for the next cogplieaction
without further purification.

Synthesis of compound 4 (O,N-(Q")g-biot). Compound2
(5.3 mg, 0.0080 mmol) dissolved in anhydrous DMFE5 (BL)
was added to a mixture solution of octamer &{@0 mg, 0.0072

mmol) 52 HBTU (5.4 mg, 0.0143 mmol) and DIPEA (3.7 mg,

0.0286 mmol) in anhydrous DMF (0.5 mL) at room tengbure
under a nitrogen atmosphere. The reaction mixtuas allowed
to stir at room temperature for 2 days. The solwesd removed
under vacuum. The residue was diluted in CH@D mL), and
washed with brine several times. The organic |lay&s collected
and dried over MgSQ After filtration, all volatiles were
removed and the residue was purified by chromapgrdsilica
gel) eluting with CHGYMeOH (15:1, v/v) to afford the pure
coupling product as a yellow solid. This materiasadissolved

in TFA/CH,CI, (1:1, vol/vol, 1 mL) and the reaction mixture was

allowed to stir at room temperature for 2 h. Alllatdes were
removed and the residue was dried under the vadimenfor 5 h
to afford the product amine (TFA salt). The prodwets further
purified by semi-preparative reverse phase HPLCelly as a
yellow solid (15 mg, 90%). IR (KBry (cni™®): 3342, 3218, 2961,
2942, 2925, 2872, 2853, 1713, 1686, ,1594, 1572015535,
1508, 1475, 1467, 1460, 1419, 1396, 1383, 13579,13263,
1211, 1114, 1054; UVA( €, in H,0): 321 nm, 2.3 x 10L- mol
Lenms 'H NMR (300 MHz, DMSOdg): 8 0.89 (m, 2H), 1.27 (m,
3H), 1.44 (m, 3H), 1.65 (m, 2H), 1.86 (m, 1H), 2,00, 2H),
2.28 (m, 16H), 2.74 (m, 3H), 3.10-3.31 (m, 38HP3A(m, 4H),
4.24 (m, 10H), 4.45 (m, 6H), 6.01 (s, 1H), 6.261), 6.30 (s,
1H), 6.33 (s, 1H), 6.37 (s, 1H), 6.39 (s, 1H), 6(511H), 6.53 (s,
1H), 6.92 (s, 1H), 7.02 (s, 1H), 7.09 (m, 2H), 7(&4 1H,J =
7.2), 7.32-7.48 (m, 10H), 7.54-7.64 (m, 3H), 7.7238(m, 15H),
8.37 (d, 1HJ = 7.2), 10.85 (s, 1H), 10.89 (m, 2H), 10.98 (s),1H
11.04 (s, 1H), 11.06 (s, 1H), 11.34 (s, 1H); MALDOF MS:
calcd for [M+H-8XTFA]" (CiogH14dN29025S): 2523.09; Found:
2523.11; Purity: > 98% HPLC pure.

Synthesis of compound 5: The alcohol 2-
(trimethylsilyl)ethanol (32 mg, 0.271 mmol) was addto a
solution of octamer aci@ (383 mg, 0.137 mmol§? HBTU (62
mg, 0.163 mmol) and DIPEA (89 mg, 0.689 mmol) itydrous
DMF (3 mL) at room temperature under a nitrogencsiphere.
The reaction mixture was allowed to stir at roomperature for
3 days. The solvent was removed under vacuum. idue was

diluted in CHC} (10 mL), and washed with brine several times.

The organic layer was collected and dried over MgSGter
filtration, all volatiles were removed and the cesg was purified
by chromatography (silica gel) eluting with gE,/EtOAc (1:1,
v/v) to afford the pure product as a yellow soB¥@ mg, 93 %).

IR (KBr) v (cn): 2962, 2922, 2873, 2853, 1687, 1593, 1572,

1540, 1535, 1508, 1464, 1460, 1413, 1395, 13856,13330,
1262, 1213, 1114, 1053; UW (€ in CHCk): 321 nm, 2.3 x 10
L-mor®cm™®; *H NMR (300 MHz, CDCJ): 5 -0.58 (s, 9H), 0.31
(t, 2H), 1.44 (m, 18H), 1.45 (s, 9H), 1.47 (m, 18850 (s, 9H),
1.53 (m, 18H), 2.18-2.38 (m, 16H), 3.40-3.68 (mH},64.18-
4.47 (m, 16H), 4.15-5.12 (m, 3H), 5.34-5.75 (m, 261 (s,
1H), 6.34 (s, 1H), 6.48 (s, 1H), 6.57 (m, 2H), 7(611H), 7.08 (s,
1H), 7.10 (s, 1H), 7.20-7.47 (m, 11H), 7.54-7.7Q @Hl), 7.78-

8.29 (m, 13H), 8.50 (s, 1H), 9.04 (s, 1H), 11.05 4#), 11.36 (s,
1H), 11.51 (s, 1H), 12.03 (s, 1H); MALDI-TOF MS:Ica for
[M+H] " (CradH18:N2403551): 2894.29; Found: 2894.58.

Synthesis of compound 6. To a solution o6 (360 mg, 0.124
mmol) in ethyl acetate (20 mL) and ethanol (5 ml)% Pd/C
(20 mg) and a catalytic amount of was added at nmwnperature.
The mixture was heated to reflux (90°C bath tempeeatand a
solution of ammonium formate (5 g) in water (10 migs added
to the reaction mixture slowly in 3 intervals (eaiciterval is
about 15 minutes). Stirring under reflux was cameith for 24 h.
The mixture was then cooled down and filtered madite. The
filtrate was concentrated to remove all volatilésken up in
CHCI; and washed with brine. The organic layer was dwét
MgSQ,, and filtered over a small layer of silica. Thierdite was
concentrated and dried under vacuum to yield awedolid (330
mg, 93%);*H NMR (300 MHz, CDCJ): 5 —0.54 (s, 9H), 0.33 (t,
2H,J =7.2), 1.44 (s, 9H), 1.47 (m, 18H), 1.49 (s, 9HpB1 (s,
9H), 1.54 (m, 27H), 2.11-2.38 (m, 16H), 3.22 (m,)2B136-3.69
(m, 16H), 3.97-4.48 (m, 16H), 4.85-5.11 (m, 3HB&(m, 2H),
5.67 (m, 1H), 6.21 (s, 1H), 6.35 (s, 1H), 6.50-6(68 4H), 6.83
(m, 1H), 6.89 (m, 1H), 7.01 (m, 2H), 7.20-7.31 (BH), 7.39 (m,
1H), 7.49 (m, 2H), 7.68 (m, 3H), 7.77-7.89 (m, 4AHRQ9 (m, 3H),
8.14 (m, 1H), 8.25 (m, 1H), 11.02 (s, 1H), 11.09 @H), 11.24
(s, 1H), 11.40 (m, 2H), 11.56 (s, 1H).

Synthesis of compound 7. To a solution o6 (92 mg, 0.032
mmol) in dry CHCI, (3 mL) was added EM (20 mg, 0.198
mmol). The (B)-(-)-camphanyl acid chloride (14 mg, 0.065
mmol) was dissolved in dry GBI, (2 mL) and transferred to the
above solution by syringe. The mixture was stifi@d2 days at
room temperature under a nitrogen atmosphere. Néslaivere
removed under vacuum. The residue was diluted GHiCI; (10
mL), and washed with brine several times. The drgkyer was
collected and dried over MgSQOAfter filtration, all volatiles
were removed and the residue was purified by chtognaphy
(silica gel) eluting with CHCI/EtOAc (1:1, v/v) to afford the
pure compound as yellow solid (97 mg, 99 %). IR (KBi(cm™
Y): 2964, 2921, 2872, 2853, 1686, 1593, 1571, 15836, 1508,
1463, 1461, 1413, 1396, 1383, 1356, 1331, 12621121114,
1054; UV @, €, in CHCL): 321 nm, 2.3 x 10L-mor-cn®; *H
NMR (300 MHz, CDC}): 6 —-0.55 (s, 9H), 0.11 (s, 3H), 0.32 (t,
2H), 0.56 (s, 3H), 0.59 (s, 3H), 1.42 (s, 9H), 1(4y 18H), 1.52
(m, 27H), 1.56 (m, 18H), 2.19-2.38 (m, 16H), 2.64 8H), 3.38-
3.67 (m, 16H), 3.96-4.44 (m, 16H), 4.97 (m, 2H}%(m, 1H),
5.39 (m, 2H), 5.69 (m, 1HB.11 (m, 1H), 6.34 (s, 1H), 6.46 (m,
1H), 6.57 (m, 2H), 6.96 (m, 2H), 7.07 (m, 2H), 7.8, 8H),
7.31 (m, 3H), 7.38 (t, 1H) =8.1 Hz),7.47 (t, 1H,J =8.1), 7.69
(m, 7H),7.81 (m, 3H), 7.97 (m, 3H), 8.12 (m, 1H), 8.22 (tHi),
9.37 (s, 1H), 11.03 (m, 3H), 11.22 (s, 1H), 11.881H), 11.43 (s,
1H), 11.52 (s, 1H)¥*C NMR (300 MHz, CDG)): d -1.9, 9.4,
14.2, 15.8, 15.9, 16.1, 21.0, 28.4, 28.5, 28.60,229.3, 29.7,
37.3, 38.0, 53.9, 54.4, 60.4, 63.6, 66.4, 66.56,687.3, 79.2,
79.3, 79.4, 91.5, 97.2, 97.5, 99.9, 1154, 115%.8 116.2,
116.3, 116.4, 121.1, 121.2, 121.3, 121.6, 121.71,.92125.9,
126.0, 126.1, 126.2, 126.3, 127.3, 127.6, 127.2.313132.7,
133.0, 133.1, 133.2, 133.6, 137.0, 137.3, 137.5.613137.8,
138.6, 145.2, 148.3, 148.7, 149.8, 150.2, 155.%.015156.1,
156.2, 156.3, 158.9, 160.4, 160.6, 160.7, 161.4,.86162.4,
162.5, 162.7, 163.7, 164.3, 171.1, 176.1; MALDI-TRIB: calcd
for [M+H] " (CisdH19N24056Si): 3044.39; Found: 3043.55

Synthesis of compound 8. To a solution o (100 mg, 0.033
mmol) in dry THF (2 mL) was added tetnebutylammonium
fluoride (TBAF, 17 mg, 0.066 mmol, 1M in dry THF).h&
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reaction mixture was stirred at room temperaturermight.
Volatiles were removed under vacuum. The residug aviaited
in CHCL (10 mL), and washed with brine several times. The
organic layer was collected and dried over MgS@fter
filtration, all volatiles were removed and the cesg was purified
by chromatography (silica gel) eluting with GH,/EtOAC
(13:20, v/v) to afford the pure compound as yelkmdid (95 mg,
99 %). IR (KBr)v (cn): 2963, 2922, 2872, 2852, 1687, 1593,
1572, 1541, 1535, 1508, 1463, 1460, 1412, 1394313855,
1332, 1262, 1212, 1114, 1053; UN, €, in CHCE): 321 nm, 2.3
x 10* L-molt cm™®; 'H NMR (300 MHz, CDCJ): 3 0.09 (s, 3H),
0.54 (s, 3H), 0.56 (s, 3H), 1.47 (m, 36H), 1.52 {18H), 1.56 (m,
18H), 2.10-2.35 (m, 16H), 3.37-3.48 (m, 17H), 44040 (m,
16H), 5.04 (m, 2H), 5.19 (m, 2H), 5.71 (m, 2H),®.({n, 1H),
6.29 (m, 1H), 6.40 (s, 1H§.49 (m, 2H), 6.63 (m, 1H), 6.94-7.30
(m, 12H), 7.43-7.94 (m, 18H), 8.19 (m, 219)34 (s, 1H), 10.85
(s, 1H), 11.02 (m, 3H), 11.20 (s, 1H), 11.28 (s),1HL.40 (s,
1H); *C NMR (300 MHz, CDGJ)): & 9.4, 13.5, 14.1, 14.2, 15.9,
16.1, 21.0, 28.4, 28.5, 28.6, 29.2, 29.3, 29.73,337.4, 37.7,
37.8, 37.9, 38.0, 38.1, 53.9, 54.4, 60.4, 66.01,666.5, 66.6,
66.7, 66.8, 66.9, 77.3, 79.2, 79.4, 79.5, 91.55,997.9, 98.0,
98.1, 98.6, 98.8, 99.1, 99.2, 99.3, 115.1, 11518.4, 115.5,
115.6, 115.9, 116.0, 116.1, 116.2, 116.3, 116.4.511121.3,
121.4, 121.5, 121.7, 121.8, 126.0, 126.1, 126.5.312127.5,
127.6, 132.1, 132.5, 132.6, 132.7, 132.9, 133.0,03137.1,
137.4, 137.6, 137.7, 144.3, 147.9, 149.3, 149.1.215156.0,
156.1, 156.2, 156.3, 156.4, 158.8, 160.4, 160.B.616162.3,
162.4, 162.5, 162.6, 162.7, 162.8, 164.3, 171.6,1t MALDI-
TOF MS: calcd for [M+H] (CysH18N24036): 2944.32; Found:
2944.56.

Synthesis of compound 9. Compound2 (5 mg, 0.0076
mmol) dissolved in anhydrous DMF (0.5 mL) was addeca
solution of 8 (20 mg, 0.0068 mmol), HBTU (5.1 mg, 0.0134
mmol) and DIPEA (3.5 mg, 0.0271 mmol) in anhydrd¥F
(0.5 mL) at room temperature under a nitrogen apinee. The
reaction mixture was allowed to stir at room terapare for 2
days. The solvent was removed under vacuum. Theuesvas
diluted in CHC} (10 mL), and washed with brine several times.
The organic layer was collected and dried over MgSGter
filtration, all volatiles were removed and the ces was purified
by chromatography (silica gel) eluting with gH,/MeOH (12:1,
v/v) to afford the pure compound as yellow soli& ¢hg, 64%).
IR (KBr) v (cm™): 3351, 3220, 2960, 2941, 2923, 2872, 2852,
1714, 1685, ,1593, 1572, 1540, 1536, 1508, 1478814460,
1419, 1397, 1383, 1356, 1329, 1262, 1211, 11133;10% (A,
€): 321 nm, 2.3 x 10L- mol™ cn®; *H NMR (300 MHz, CDC)):

6 0.11 (s, 3H), 0.56 (s, 3H), 0.58 (s, 3H), 1.42944), 1.43 (s,
9H), 1.47 (m, 18H), 1.52 (m, 27H), 1.56 (s, 9HPR2.35 (m,
32H), 3.20-3.67 (m, 39H), 4.10-4.43 (m, 16H), 50, 3H),
5.77 (m, 3H), 6.11 (m, 3H), 6.40 (m, 251 (m, 4H), 6.70 (m,
2H), 6.96-7.19 (m, 12H), 7.29-7.86 (m, 17H), 7.8§ (H), 8.13
(m, 2H),9.37 (s, 1H), 11.00 (s, 1H), 11.06 (m, 3H), 11.231H),
11.45 (s, 1H), 11.53 (s, 1HYC NMR (300 MHz, CDGJ)): 5 9.4,
12.3, 14.1, 15.9, 16.1, 22.7, 23.5, 23.9, 24.94,288.5, 28.6,
29.2, 29.3, 29.4, 29.6, 29.7, 31.9, 35.3, 37.89,343.0, 53.4,
53.9, 54.4, 55.0, 55.3, 60.1, 66.7, 66.8, 69.12,669.3, 77.2,
79.1,79.3,79.4,91.5, 97.8, 98.3, 99.2, 115.5,2,1116.3, 116.4,
121.1, 121.5, 121.7, 121.8, 126.1, 126.2, 126.2.113132.4,
132.5, 136.9, 137.0, 137.1, 137.2, 137.3, 137.4,.613137.7,
137.8, 138.6, 139.2, 148.4, 148.5, 148.7, 156.8.215156.3,
156.4, 156.5, 158.8, 160.0, 160.7, 160.8, 162.2.716162.8,

163.2, 164.3, 173.2,176.2; MALDI-TOF MS: calcd fd+H]*
(C178H226N29042S): 3473.62; Found: 3473.20.

Synthesis of compound 10 (19)-(-)-camph-(Q*)g-biot (P-
helix). Compoundd (10 mg, 0.00288 mmol) was dissolved in
TFA/CH,CI, (1:1, vol/vol, 1 mL) and the reaction mixture was
allowed to stir at room temperature for 2 h. Vdéati were
removed and the residue was dried further undeacawm line
for 5 h to afford the product (TFA salt). Purifizat was
achieved by semi-preparative reversed phase HPL@:k the
pure product as a yellow solid (7 mg, 68%). IR (KBrjcni?):
3349, 3220, 2962, 2941, 2926, 2872, 2851, 1714516594,
1572, 1542, 1535, 1507, 1475, 1466, 1460, 14216,13985,
1356, 1330, 1263, 1212, 1113, 1053; W¢, in H,0): 321 nm,
2.3 x 1d L-mortcm®, HRMS: calcd for [M+H8xTFA]"
(C13gH162N29026S): 2673.1967; Found: 2673.1996; Purity: > 99%
HPLC pure; Found: 2673.31; Purity: > 99% HPLC pure.

Compound 11 was synthesized as in reference S3. To a
solution of methyl 8-nitro-(1H)-4-quinolinone-2-
carboxylaté!(5g, 20 mmol)in a mixture of Acetone/DMF (160
mL, 15:1 v/v) was added sodium carbonate (4.140gmgnol),
sodium iodide (0.6 g, 4 mmol) anter-butyl-bromoacetate
(3,57mL, 24.2 mmol) under a nitrogen atmosphere Jdlution
was stirred overnight at 70°C. Acetone was removaden
reduced pressure and the residue was diluted yh atbtate (200
mL). The organic layer was successively washed éach) with
water (20 mL), with a 0.5 M solution of HCI (20 majpd with
brine (20 mL), dried over sodium sulfate and evapext under
vacuum to yield4 (77%) which was recrystallized in CHLI
MeOH (150 mL, 1:4 v/iv)*H NMR (300 MHz, CDC}): 5 1.52 (s,
9H), 4.04 (s, 3H), 4.87 (s, 2H), 7.57 (s, 1H), 7(694H,J=7.4),
8.13 (d, 1HJ = 7.4), 8.57 (d, 1HJ = 8.4); °C NMR (75 MHz,
CDCI3): 6 21.9, 28.0, 30.0, 53.4, 66.0, 83.6, 102.3, 125285,
128.4, 132.0, 151.0, 161.6, 165.4, 165.8; HRMS: ctafor
[M+H] " (C17H10N07): 363.1192; Found: 363.1196.

Compound 12 was synthesized as in reference S3. To a
solution of nitro quinoline methyl estdr (1.5 g, 4.1 mmol)n
THF (115 mL) was added a 0.2 N solution of lithitnydroxide
in water (31 mL) and the solution was stirred forr8in. Acetic
acid was then added and the reaction mixture wantap with
DCM (200 mL). The organic layer was successivelyhgdsonce
with water (20 mL) and with brine (20 mL), driedeyvsodium
sulfate, filtered and evaporated under vacuum ‘@& @R as a
yellow solid (1.21g, 85%)*H NMR (300 MHz, CDC}): & 1.53
(s, 9H), 4.92 (s, 2H), 7.64 (s, 1H), 7.76 (t, IH; 7.3, 8.5), 8.26
(d, 1H,J = 7.5), 8.65 (d, 1HJ = 7.5); *3C NMR (75 MHz,
CDCly): 6 20.5, 28.0, 30.3, 66.1, 84.0, 100.4, 123.3, 1225,9,
138.4, 146.0, 149.1, 163.1, 163.4, 165.5, 176.2; ISRkklcd.
for [M+H]" (C16H17N207): 349.1030; Found: 349.1026.

Synthesis of compound 13. In a dry 50 mL round-bottomed
flask, carboxylic acidl2 (1.5 g, 4.3 mmol), HBTU (1.96 g, 5.2
mmol) and DIPEA (3.75 mL, 21.5 mmol) were dissolnedlO
mL anhydrous DMF. The flask was then kept underdring
the reaction time. After adding 2-(trimethylsilyidanol (0.92 mL,
6.4 mmol), the mixture was stirred at room temperabvernight.
The solution was taken up in 150 mL EtOAc and thganic
layer was washed with brine (3 x 70 ml), dried ogSQO,,
filtered and evaporated under reduced pressurer Afirification
by flash column chromatography eluting with pure,CH, the
product was obtained as a light yellow solid (1g4575%).*H
NMR (300 MHz, CDC}): 6 0.13 (s, 9H), 1.19-1.28 (m, 2H), 1.54
(s, 9H), 4.50-4.58 (m, 2H), 4.88 (s, 2H), 7.581(H), 7.69 (dd,
1H,J=7.5, 8.4),8.12 (1H, dd,= 1.3, 7.5), 8.57 (dd, 1H,= 1.3,
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8.4);¥%C NMR (75 MHz, CDCJ): 5 -1.64, 14.1, 16.3, 20.5, 28.0,
30.4, 66.2, 84.0, 100.3, 123.3, 125.6, 126.9, 13B16.1, 149.1,
163.1, 163.4, 165.5, 176.8; HRMS: calcd. for [M¥H]
(Cy1H29N,0-Si): 449.1744; Found: 449.1759.

Synthesis of compound 14. In a 250 mL round-bottomed
flask, a mixture of compount3 (3 g, 6.7 mmol) and 10% Pd/C
(0.3 g) in EtOAc (80 mL) was stirred overnight aiom
temperature under a 1 bar hydrogen atmosphere.s®hgion
was filtered through celite which was washed witd£&c. The
filtrate was rotary evaporated and the residueddiieder reduced
pressure to yield the product as a flashy yellolidsghich was
not stored and used immediately in the next step4(g, 98%).
'H NMR (300 MHz, CDC)): 5 0.14 (s, 9H), 1.19-1.27 (m, 2H),
1.53 (s, 9H), 4.50-4.58 (m, 2H), 4.80 (s, 2H), 5h&, 2H), 6.96
(dd, 1H,J = 1.1, 7.5), 7.37-7.44 (m, 2H), 7.60 (dd, 1H7 1.1,
8.5).

Synthesis of compound 15. To a solution of carboxylic acid
12 (1.0 g, 2.87 mmol) in dry CHE[(15 mL) was added 1-chloro-
N,N,2-trimethylprop-1-en-1-amine (0.48 mL, 3.5 mmohgdahe
solution was kept stirring for 3 hours. Then, atllatiles were
removed under vacuum, and the residue was dissadivestty
CHCI; (10 mL) and transferred to a solution of amide(1.17 g,
2.80 mmol) and DIPEA (2.42 mL, 14 mmol) in dry CHG1L0
mL) by syringe at 0°C (ice bath) under a &tmosphere. The
reaction mixture was allowed to stir overnight abom
temperature. The solvent was removed under vaculine.
residue was diluted in CHE(20 mL), and washed with brine
several times. The organic layer was collected @red over
MgSO4. After filtration, all volatiles were removeand the
residue was purified by chromatography (silica gliting with
100% CHCI, to afford the pure product as a pale yellow solid
(1.84 g, 88%YH NMR (CDCk, 300 MHZz):5 0.07 (s, 9H), 1.26
(m, 2H), 1.52 (s, 9H), 1.54 (s, 9H), 4.72 (m, 2484 (s, 2H),
4.93 (s, 2H), 7.50 (s, 1H), 7.69 (m, 2H), 7.851¢d), 8.09 (d, 1H,
J=28.4),8.23 (d, 1H) = 7.5), 8.63 (d, 1HJ = 8.4), 9.05 (d, 1H,
J=7.8), 11.85 (s, 1H}*C NMR (CDC}, 75 MHz):5-1.5, 17.6,
28.1, 64.8, 65.8, 65.9, 83.2, 83.6, 100.3, 101%.9, 119.0,
121.9, 123.1, 125.7, 125.8, 126.9, 128.1, 134.8.513140.0,
147.7, 148.8, 153.9, 161.6, 162.1, 162.2, 165.8,016166.4; EI
MS: calcd for [M+H] (C37/H4sN40,1Si): 749.29; Found: 749.30.

Synthesis of compound 16. A mixture of compound5 (1.0
g, 1.34 mmol) and 10% Pd/C (0.15 g) in EtOAc (40)mlas
stirred overnight at room temperature under a 1 Hyairogen
atmosphere. The solution was filtered through eelibich was
washed with EtOAc. The filtrate was rotary evapedaand the
residue dried under reduced pressure to yield thduyst as a
green solid which was not stored and used immdgiada the
next step (0.94 g, 98%)H NMR (CDCL, 300 MHz):5 0.14 (s,
9H), 1.23 (m, 2H), 1.52 (s, 9H), 1.54 (s, 9H), 4(&¥, 2H), 4.83
(s, 2H), 4.87 (s, 2H), 5.58 (s, 2H), 7.02 (d, TH; 7.5), 7.41 {(t,
1H,J=8.4), 7.44 (s, 1H), 7.62 (d, 1Bi= 8.4), 7.66 (s, 1H), 7.68
(d, 1H,J=7.5),8.02 (d, 1H) = 8.4), 9.04 (d, 1H) = 7.8), 12.73
(s, 1H); El MS: calcd for [M+H] (Cs/H47N4OSi): 719.31;
Found: 719.40.

Synthesis of compound 17. To a solution oft5 (1.0 g, 1.34
mmol) in dry THF (20 mL) was added TBAF (0.70 g, ghihol,
1M in dry THF). The reaction mixture was stirred raiom
temperature overnight. Volatiles were removed ungsuum.
The residue was diluted in CHC(20 mL), and washed with
brine several times. The organic layer was coltt@ad dried
over MgSQ. After filtration, all volatiles were removed atide
residue was purified by chromatography (silica gliting with

CHCIl/MeOH (10:1, v/v) to afford the pure product aslyel
solid (0.84 g, 97 %)*H NMR (CDCk, 300 MHz):5 1.54 (s, 9H),
1.55 (s, 9H), 4.90 (s, 2H), 4.95 (s, 2H), 7.72 Bid), 7.85 (s, 1H),
8.16 (d, 1HJ = 8.4), 8.30 (d, 1H) = 7.5), 8.65 (d, 1H] = 8.4),
9.17 (d, 1H,J = 7.8), 10.80 (s, 1H), 11.69 (s, 1HJC NMR
(CDCl;, 75 MHz): 6 28.1, 65.9, 66.0, 83.6, 83.8, 100.1, 100.3,
117.4, 119.8, 122.7, 123.1, 126.1, 126.2, 127.8.8,2134.1,
138.7, 139.3, 146.6, 147.2, 153.2, 161.8, 162.2.816164.4,
165.9, 166.1; EI MS: calcd for [M+H](C;,H3aN4O14): 649.21;
Found: 649.40.

Synthesis of compound 18. To a solution of carboxylic acid
17 (0.50 g, 0.77 mmol) in dry CHEI(10 mL) was added 1-
chloroN,N,2-trimethylprop-1-en-1-amine (0.13 mL, 0.92 mmol),
and the solution was kept stirring for 3 hours. y¥dlatiles were
removed under vacuum, and the residue was dissotvetty
CHCl; (6 mL) and transferred to a solution mixture ofirzerl6
(0.54 g, 0.75 mmol) and DIPEA (0.67 mL, 3.85 mmiol)dry
CHCl; (6 mL) by syringe at 0°C (ice bath) under & N
atmosphere. The reaction mixture was allowed tastrnight at
room temperature. The solvent was removed undarwacThe
residue was diluted in CHE(15 mL), and washed with brine
several times. The organic layer was collected drield over
MgSO4. After filtration, all volatiles were removeand the
residue was purified by chromatography (silica gdliting with
CHCIL/EtOAc (10:1, v/v) to afford the pure product aslepa
yellow solid (0.94 g, 93%)'H NMR (CDCk, 300 MHz):5 -0.21
(s, 9H), 0.68 (t, 2HJ = 8.4), 1.54 (s, 9H), 1.55 (s, 9H), 1.61 (s,
9H), 1.62 (s, 9H), 3.93 (m, 2H), 4.64 (m, 2H), 4(302H), 4.93
(s, 2H), 5.01 (s, 2H), 6.59 (s, 1H), 6.81 (s, 1HR6 (t, 1H,J =
8.1), 7.41 (s, 1H), 7.48 (t, 1A,= 7.8), 7.63 (t, 1H) =8.1), 7.70
(d, 1H,3=7.5), 7.75 (s, 1H), 7.78 (t, 14~ 7.8), 8.04 (d, 1H)
=7.8), 8.10 (m, 2H), 8.21 (d, 1Hd,= 7.8), 8.36 (d, 1H) = 7.8),
8.66 (d, 1HJ =8.4),9.18 (d, 1H) = 7.8), 11.64 (s, 1H), 11.87 (s,
1H), 12.28 (s, 1H)¥*C NMR (CDCk, 75 MHz): d -1.6, 16.5,
28.1, 64.0, 65.8, 66.2, 66.3, 83.0, 83.1, 83.58,999.2, 100.1,
100.3, 116.2, 116.4, 116.9, 117.0, 118.0, 121.4,.8,2123.3,
125.2, 126.8, 127.5, 128.0, 128.2, 128.3, 128.18.8,2133.6,
133.9, 135.0, 138.4, 138.9, 139.0, 139.1, 145.5.9,4149.0,
150.8, 153.2, 160.2, 160.9, 161.2, 161.9, 162.@2.416162.5,
163.4, 166.3, 166.4, 166.5; El MS: calcd for [M¥H]
(CggH77NgO16Si): 1349.51; Found: 1349.50.

Synthesis of compound 19. A mixture of compoundl8
(0.90 g, 0.67 mmol) and 10% Pd/C (0.15 g) in 40 niDAC was
stirred overnight at room temperature under a 1 Hyairogen
atmosphere. The solution was filtered through eelitich was
washed with EtOAc. The filtrate was rotary evapedaand the
residue dried under reduced pressure to yield thdugt as a
green solid (0.85 g, 96%)H NMR (CDCk, 300 MHz):3 -0.17
(s, 9H), 1.26 (m, 2H), 1.55 (bs, 18H), 1.61 (s, 9HB2 (s, 9H),
3.83 (s, 2H), 3.96 (m, 2H), 4.64 (s, 2H), 4.68(4), 4.93 (s, 2H),
4.95 (s, 2H), 6.01 (d, 1H,= 7.5), 6.59 (s, 1H), 6.83 (s, 1H), 7.07
(t, 1H,3=17.8), 7.24 (s, 1H), 7.34 (t, 1H,= 7.8), 7.60 (d, 1H)
=17.8), 7.63 (s, 1H), 7.68 (t, 1K,= 8.1), 7.75 (t, 1H) = 8.1),
7.97 (d, 1HJ = 8.4), 8.08 (m, 3H), 8.47 (d, 1B~ 7.8), 9.05 (d,
1H,J =7.8), 11.79 (s, 1H), 11.92 (s, 1H), 12.45 (s);1H MS:
calcd for [M+H]" (CggH7gNgO:7Si): 1319.53; Found: 1319.48.

Synthesis of compound 21. To a solution of tetramer acid
20152 (0.10 g, 0.070 mmol) in dry CHE(3 mL) was added 1-
chloroN,N,2-trimethylprop-1-en-1-amine (0.019 mL, 0.14
mmol), and the solution was kept stirring for 3 teuThen,
volatiles were removed under vacuum, and the residas
dissolved in dry CHGI (3 mL) and transferred to a solution
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mixture of aminel9 (0.092 g, 0.070 mmol) and DIPEA (0.67 mL,
3.85 mmol) in dry CHGI (4 mL) by syringe at 0°C (ice bath)
under a N atmosphere. The solution mixture was allowed ito st
overnight at room temperature. The solvent was wethainder
vacuum. The residue was diluted in CKIQI0 mL), and washed
with brine several times. The organic layer wadectéd and
dried over MgSO4. After filtration, all volatilesere removed
and the residue was purified by chromatographyicésigel)
eluting with CHCI/EtOAc (3:1, v/v) to afford the pure product
as pale yellow solid (74 mg, 39%) NMR (300 MHz, DMSO-
dg): 6 -0.56 (s, 9H), 0.25 (m, 2H), 1.40 (m, 18H), 1.44Hl),
1.45 (s, 9H), 1.49 (m, 18H), 1.64 (s, 9H), 1.74944), 2.11-2.28
(m, 8H), 3.18 -3.55 (m, 8H), 3.95 (m, 2H), 4.1351{n, 10H),
4.63 (m, 1H), 4.74-4.82 (m, 6H), 4.95 (s, 2H), 5(00 1H), 5.93
(s, 1H), 6.19 (s, 1H), 6.26 (s, 2H), 6.49 (s, 1BlB6 (s, 1H),
6.93-7.25 (m, 7H), 7.31-7.70 (m, 10H), 7.75-7.95 @H), 8.00
(d, 1H,J=7.8), 8.14 (d, 1H) = 8.1), 8.31 (d, 1H} = 7.2), 10.69
(s, 1H), 10.84 (m, 3H), 11.01 (s, 1H), 11.10 (s,,1HL.26 (s,
1H); 3 NMR (75 MHz, DMSO-¢): & -1.6, 16.0, 27.7, 27.9,
28.0, 28.2, 28.3, 28.6, 28.8, 28.9, 29.0, 29.24,229.5, 30.1,
31.7, 35.5, 36.9, 37.0, 37.4, 37.5, 37.6, 37.83,665.4, 65.7,
65.9, 66.0, 66.8, 66.9, 67.0, 79.2, 79.3, 79.41,883.2, 83.3,
83.4, 97.2, 97.3, 97.5, 97.6, 98.0, 98.1, 98.34,989.0, 99.2,
99.4, 99.5, 99.6, 99.8, 100.4, 115.4, 115.6, 11515,8, 115.9,
116.0, 116.1, 116.2, 116.3, 116.4, 116.5, 116.5.8,1116.9,
117.1, 117.3, 121.1, 121.2, 121.5, 121.7, 122.@.112123.2,
124.1, 125.8, 126.2, 126.3, 126.4, 126.6, 126.5.8,2126.9,
127.4, 127.7, 127.8, 128.0, 132.0, 132.1, 132.2.83132.9,
133.0, 133.4, 137.1, 137.2, 137.3, 137.6, 137.7,.93138.1,
138.3, 144.4, 148.0, 148.2, 148.4, 148.9, 149.2.715156.6,
156.7, 156.9, 158.8, 159.0, 159.1, 159.5, 160.D.316160.6,
160.9, 161.0, 161.4, 161.7, 161.9, 162.5, 162.2.816166.2,
166.4, 167.4; ESI MS calcd for [M+H](Cia1H16:N2005550):
2722.11; Found: 2722.60.

Synthesis of compound 22. To a solution of21 (64 mg,
0.0235 mmol) in dry THF (2 mL) was added TBAF (14,mg
0.054 mmol, 1M in dry THF). The reaction mixturesagtirred at
room temperature overnight. Volatiles were remowater
vacuum. The residue was diluted in CEHI( mL), and washed
with brine several times. The organic layer wadectéd and
dried over MgSQ After filtration, all volatiles were removed
and the residue was purified by chromatographyicésigel)
eluting with CHCI,/MeOH (10:1, v/v) to afford the product as a
pale yellow solid (50 mg, 81%)}H NMR (300 MHz, 3:1 =
CDCI,/CD;0D): 6 1.33 (m, 27H), 1.37 (m, 27H), 1.52 (s, 9H),
1.61 (s, 9H), 2.01-2.25 (m, 8H), 3.23-3.64 (m, 8B184-4.75 (m,
20H), 6.00-6.42 (m, 6H), 6.91-7.38 (m, 13H), 7.6827(m, 9H),
7.97 (d, 1HJ =8.1), 8.06 (m, 2H), 8.18 (d, 18~ 8.1), 10.93 (s,
1H), 11.01 (m, 4H), 11.14 (s, 1H), 11.31 (s, 1HE NMR (75
MHz, 3:1=CDC}CD;OD): 6 27.7, 27.8, 27.9, 28.1, 28.2, 28.3,
28.5, 28.6, 28.8, 28.9, 29.0, 29.1, 29.2, 29.35,290.1, 31.7,
35.5, 36.9, 37.0, 37.4, 37.5, 37.6, 37.8, 65.34,665.7, 65.9,
66.0, 66.8, 66.9, 67.0, 79.2, 79.3, 79.4, 83.01,883.2, 83.3,
97.2, 97.3, 97.4, 97.6, 98.0, 98.1, 98.2, 98.30,999.3, 99.4,
99.5, 99.6, 99.7, 100.4, 115.5, 115.6, 115.7, 11KE18.9, 116.0,
116.1, 116.2, 116.3, 116.4, 116.6, 116.7, 116.%.91117.1,
117.3, 121.1, 121.2, 1215, 121.7, 122.0, 122.B.212124.1,
125.8, 126.2, 126.3, 126.4, 126.6, 126.7, 126.8%.9,2127.4,
1275, 127.8, 127.9, 132.0, 132.1, 132.7, 132.2.9,3133.0,
133.4, 137.1, 137.2, 137.3, 137.6, 137.7, 137.98.113138.3,
144.4, 148.1, 148.2, 148.3, 148.9, 149.8, 152.8B.615156.7,
156.8, 158.8, 159.0, 159.1, 159.5, 160.1, 160.2.616160.9,

161.0, 161.6, 161.7, 161.9, 162.5, 162.6, 162.%5B.4] 166.5,
167.3; ESI MS: calcd for [M+H] (CiagH1adN2gO55): 2622.0;
Found: 2622.56.

Synthesis of compound 23. Compound2 (5.0 mg, 0.0076
mmol) dissolved in anhydrous DMF (0.5 mL) was added
solution of octamer aci@2 (20 mg, 0.0076 mmol), HBTU (6.0
mg, 0.0158 mmol) and DIPEA (3.9 mg, 0.0302 mmol) in
anhydrous DMF (0.5 mL) at room temperature undait@gen
atmosphere. The reaction mixture was allowed to atiroom
temperature for 2 days. The solvent was remove@muwvacuum.
The residue was diluted with CHQJ10 mL), and washed with
brine several times. The organic layer was driedr dMgSQ.
After filtration, all volatiles were removed andethesidue was
purified by chromatography (silica gel) eluting Hvit
CH,CI,/MeOH (12:1, v/v) to afford the adduct as a yellsalid.
This compound was dissolved in TFA/@H, (1 mL, 1:1
vol/vol) and the reaction mixture was allowed t@ st room
temperature for 2 h. All volatiles were removed emngacuum
and the residue was dried under vacuum for 5 hffaydathe
product (TFA salt) which was further purified by nde
preparative reversed-phase HPLC to yield a yellod g1 mg,
49%). IR (KBr)v (cnmi™): 3346, 3225, 2962, 2943, 2925, 2872,
2853, 1711, 1687, ,1595, 1572, 1541, 1535, 1508214467,
1459, 1420, 1396, 1383, 1357, 1330, 1263, 12124,11053;
UV (, &, H0): 321 nm, 2.3 x 10L-mol®cn®; 'H NMR (300
MHz, DMSO-dg): 6 0.90 (m, 1H), 1.26 (m, 1H), 1.47 (m, 1H),
1.66 (m, 2H), 1.91 (m, 3H), 2.27 (m, 12H), 2.72 @nl), 3.10-
3.31 (m, 32H), 4.02-4.96 (m, 20H), 6.01 (m, 1HLE6(m, 1H),
6.20 (m, 1H), 6.27 (m, 1H), 6.50 (m, 2H), 6.89 @hl), 7.19 (m,
2H), 7.41-7.62 (m, 11H), 7.65-8.09 (m, 16H), 8.80%H), 10.63
(s, 1H), 10.71 (s, 1H), 10.73 (s, 1H), 10.78 (s),119.81 (s, 1H),
11.03 (s, 1H), 11.19 (s, 1H); HRMS: calcd for [M+KTFA]"
(Cr24H126N25035S):2526.8827; Found: 2526.8843; Purity: > 99%
(HPLC).
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5. Chromatographic data
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6. NMR spectra
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