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Table S1. Primary screening of GFP chromophore analogs and their

intermediates for the stabilizing properties of FAM/TAMRA-labeled LTR-

III G-quadruplex.
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Table S2. Comparison of stabilization of model G4s and double stranded

control sequence by primary screening lead compounds.

AT,? LTR NI Telo Pu39 Duplex

75 260.1 7.8+0.3 0.7+0.2 0.9+0.6 0.1+0.09
N 1068.2 7.1+0.3 1.220.2 0£0.4 0.1+0.04
N 960a 5.3+0.2 1+0.7 0.5+0.01 | -0.5%0.07
N 683.1 5+0.1 -0.1£0.04 | 1.440.6 0£0.04

N 1052 4.610.2 3.9+0.1 2.1+0.2 | -0.1+0.04
75320 3.6+0.2 0.6+0.1 0+0.3 -0.1+0.07
Z5 331 3.3+0.2 2.5+0.3 0.8#0.2 | -0.2+0.1
AL 267 3+0.2 0.5+0.2 0.2+0.2 0.2+0.04
M 813 2.9+0.2 | -0.6x0.9 -1.5+1 0+0.04

MID 155 2.9+0.3 0.1+0.04 0+0.04 -0.1+0.04
N 848.3 2.910.1 1.1+0.2 0.7+0.3 0.1+0.09
M 903.2 2.8+0.3 0.4£0.1 -1+0.5 0.1+0.07
N 848.2 2.6+0.2 2.1+0.01 0.1+0.4 0.4+0.04
N 908 2.4+0.2 0.1:0.1 | -0.7+0.2 0£0.04
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a_ ATy, = TmDNA target+ligand _ -I-mDNA target




Table S$3. Primary screening of newly synthesized GFP chromophore

analogs for the stabilizing properties of FAM/TAMRA-labeled LTR-III G-

quadruplex.
No code Structure LTR-III AT,;2
OH
O SN N\
o)
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/o O\ /
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Supplement S$4. Structural motifs of the lead compounds in comparison

with the other structurally related compounds.

Figure S4-1. The comparison of the substituents at 5-position of the GFP chromophore core,

AT, values are shown under the chemical formulas
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Figure S4-2 The comparison of the substituents at 2-position of the GFP chromophore core, ATy,

values are shown under the chemical formulas
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Table S5. Comparison of stabilization of model G4s and double stranded

control sequences by newly synthesized compounds.

AT,? LTR NI Telo Pu39 Duplex
N1193 14+0.5 9.5+0.1 | 3.8+0.04 | 0.6%0.1
N1196 11.7£0.5 | 8.740.2 | 7.2+0.4 | 0.510.1
N1197 11.3+0.2 | 4.6x0.2 7+0.7 -0.4+0.2
N1198 6.5+0.3 | 0.9+0.2 | 0.1#0.1 0+0.1

N1199 4.3+0.2 | 0.940.1 0+0.2 0+0.1

N1195 4.2+0.1 | 0.9+0.3 | 1.8#0.1 | 0.1+0.1

a_ ATm — TmDNA target+ligand _ TmDNA target
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Table S6. Titration experiments for N1193, N1196, N1197 at various

DNA:ligand molar ratios

LTR-Ill G4/ligand molar ratio
Ligand
1:50 1:20 1:2
N1193 13.10.2° 9.10.6 2.4+0.6
N1196 11.3+0.3 7.910.4 2+1
N1197 11.440.2 8.5+0.3 2.3t0.5

— LTR-Il+ligand LTR-11
a'ATm—Tm +ligan _Tm
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Supplement S7. Synthetic procedures for the synthesized GFP
chromophore analogues

1. General
Commercially available reagents were used without additional purification. E. Merck

Kieselgel 60 was used for column chromatography. Thin layer chromatography (TLC) was
performed on silica gel 60 F,s4 glass-backed plates (MERCK). Visualization was effected by UV
light (254 or 312nm) and staining with KMnO,.

NMR spectra were recorded on a 700 MHz Bruker Avance Il NMR at 303 K and 800
MHz Bruker Avance 111 NMR at 333 K. Chemical shifts are reported relative to residue peaks of
DMSO-ds (2.51 ppm for *H and 39.5 ppm for *C). Melting points were measured on a SMP 30
apparatus. High-resolution mass spectra (HRMS) spectra were recorded on a LTQ Orbitrap Elite
(ThermoScientific) using electrospray ionization (ESI). The measurements were done in a
positive ion mode (interface capillary voltage —5000 V) or in a negative ion mode (3500 V);

interface temperature was set at 275 °C.
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2. Synthetic procedures
2.1 Preparation of 5-(Z)-benzylidene-2-methyl-3-alkyl/aryl-3,5-dihydro-4H-
imidazol-4-ones

General method was reported previously.1

R
RZE; | 1) MeNH,, [_NH 4 ‘
N Na SO, CHCls N

.
A
\O 2) OMe

R )\\NWOB
(0]

The corresponding aromatic aldehyde (10 mmol) was dissolved in CHCI; (50 mL) and

N
Yr
N\

mixed with methylamine solution (40% aqueous, 2.5 mL), pyrrolidine (7 mg, 0.1 mmol) and
anhydrous Na,SO, (10 g). The mixture was stirred for 48 h at room temperature, filtered and
dried over the additional Na,SO,. The solvent was evaporated and corresponding
ethyl((methoxy)amino)acetate (20 mmol) was added to the residue (5-10 mL of methanol was
also added if it wouldn’t mixed). The mixture was stirred for 24 h at room temperature, solvents

were evaporated and the product was purified by column chromatography (CHCIs-EtOH).

OH

o\
(2)-5-(4-hydroxy-3,5-dimethoxybenzylidene)-2,3-dimethyl-3,5-dihydro-4H-imidazol-4-
one (N 979)
'H NMR (300 MHz, DMSO-ds) 5 ppm 9.15 (br. s., 1 H), 7.63 (s, 2 H), 6.90 (s, 1 H), 3.79 (s,
6 H), 3.08 (s, 3 H), 2.33 (s, 3 H). Previously characterized.?

(2)-5-(2,3,4-trimethoxybenzylidene)-2,3-dimethyl-3,5-dihydro-4H-imidazol-4-one (N
1043)

Yellow solid (1.86 g, 64%); mp = 192-195 °C; *H NMR (700 MHz, DMSO-dg) & ppm 8.53
(d, J=9.0 Hz, 1 H), 7.13 (s, 1 H), 6.95 (d, J=9.0 Hz, 1 H), 3.88-3.85 (m, 6 H), 3.77 (s, 3 H), 3.09
(s, 3 H), 2.34 (s, 3 H); **C NMR (75 MHz, DMSO-dg) & ppm 169.9, 163.5, 155.4, 153.3, 141.4,

! Baldridge A., Kowalik J., Tolbert L. M. Synthesisio 2010, 14, 2424.
2 paige J.S., Wu K.Y, Jaffrey S.R., Science, 2011, 333 (6042), 642-646.
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137.6, 127.6, 120.4, 118.0, 108.4, 61.7, 60.5, 56.0, 26.3, 15.4; HRMS (ESI) m/z: 291.1337 found
(caled for C1sH1gN,O4", [M+H]" 291.1339).

~o OH OH
O _O _0
BBr;
\O —3> \O HO
XN CH,Cl,, 25°C N + N
S S S
o] N\ o N\ o N\

To the solution of (2)-5-(2,3,4-trimethoxybenzylidene)-2,3-dimethyl-3,5-dihydro-4H-
imidazol-4-one (5 mmol) in CH,Cl, (50 mL) borone tribromide in CH,Cl, (1M, 5 mL, 5 mmol)
were added. The mixture was stirred for 2 h at room temperature under inert atmosphere. The
mixture was diluted with CHCI; (100 mL), washed with water (2x50 mL) and brine (2x50 mL)
and dried over Na,SO,4. The solvent was evaporated and the mixture of products was separated
by column chromatography (CHCI3-EtOH, 49:1).

‘ OH

HO

(2)-5-(2,4-dihydroxy-3-methoxybenzylidene)-2,3-dimethyl-3,5-dihydro-4H-imidazol-4-
one (N 1042)

Orange solid (0.46 g, 35%); mp =231-234 °C; *H NMR (300 MHz, DMSO-ds) & ppm 12.71
(br. s., 1 H), 8.41 (br. s., 1 H), 7.37 (d, J=8.8 Hz, 1 H), 7.12 (s, 1 H), 6.58 (d, J=8.8 Hz, 1 H),
3.81 (s, 3 H), 3.12 (s, 3 H), 2.36 (s, 3 H); *C NMR (75 MHz, DMSO-dg) & ppm 167.9, 159.6,
151.3, 146.7, 134.6, 132.3, 125.9, 125.7, 114.4, 104.1, 55.8, 26.4, 15.1; HRMS (ESI) m/z:
263.1024 found (calcd for C13H1sN,04", [M+H]" 263.1026).

‘ OH

(2)-5-(4-hydroxy-2,3-dimethoxybenzylidene)-2,3-dimethyl-3,5-dihydro-4H-imidazol-4-
one (N 1027)

Yellow solid (0.41 g, 30%); mp = 193-196 °C; *H NMR (300 MHz, DMSO-dg) & ppm 12.44
(br.s., L H), 7.75 (d, J=8.9 Hz, 1 H), 7.15 (s, 1 H), 6.64 (d, J=9.0 Hz, 1 H), 3.83 (s, 3 H), 3.67 (s,
3 H), 3.12 (s, 3 H), 2.37 (s, 3 H); *C NMR (75 MHz, DMSO-dg) & ppm 168.1, 160.3, 156.2,
151.9, 136.7, 133.0, 130.4, 124.5, 115.1, 104.1, 59.8, 55.9, 26.4, 15.1; HRMS (ESI) m/z:
277.1178 found (calcd for C14H17N,04", [M+H]" 277.1183).
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tert-butyl (Z2)-(2-(4-(4-hydroxy-3,5-dimethoxybenzylidene)-2-methyl-5-o0x0-4,5-dihydro-
1H-imidazol-1-yl)ethyl)carbamate (AR556)

H O O
~N O
OH D HN hig \K
O

_O O XN
Na,SO,, CHCly/i-propanol \>—

o N

~
NS O \\\
[e] 2) O
)\\NWO\/ , CH;0H HN\(
o] O\é

To a solution of 4-hydroxy-3,5-dimethoxybenzaldehyde (1.82 g, 10 mmol) in CH,Cl/i-
propanol (50 mL, v/v 10:1) tert-butyl (2-aminoethyl)carbamate (2.40 g, 15 mmol) and anhydrous
Na,SO4 (10 g) were added. The mixture was stirred for 48 h at room temperature, filtered and
dried over anhydrous Na,SO4. The solvent was evaporated under reduced pressure and ethyl 2-
((1-methoxyethylidene)amino)acetate (3,18 g, 20 mmol) was added to the residue followed by
the addition of methanol (10 mL). The mixture was stirred for 24 h at room temperature, solvents
were evaporated and the product was purified by column chromatography on silica gel (0-1%
MeOH in CH.Cly). Yellow solid (2.93 g, 72 %); *H NMR (700 MHz, CDCls) § ppm 7.50 (s, 2
H), 6.99 (s, 1 H), 5.92 (s, 1 H), 4.91-4.82 (m, 1H), 3.94 (s, 6 H), 3.75 (t, J=6.2 Hz, 2 H), 3.38-
3.32 (m, 2 H), 2.38 (s, 3 H), 1.42 (s, 9 H); *C NMR (176 MHz, CDCl3) & ppm 170.9, 161.2,
156.0, 147.0, 137.5, 136.7, 128.0, 125.7, 109.4, 79.8, 56.3, 40.3, 39.5, 28.3, 15.6; HRMS (ESI)
m/z: 406.1971 found (calcd for CoH2sN3Og", [M+H]" 406.1973).

Preparation of (Z)-3-(4-hydroxyphenethyl)-2-methyl-5-(thiophene-2-ylmethylene)-3,5-
dihydro-4H-imidazol-4-one

1) /©/\/NH2 Si

HO 7
E:NH x~ _N
- A\

S /‘B Na,SO,4 CHCI3 N>/
[e]
Et
)\\N/ﬁ(o

o}
OH

The thiophene-2-carbaldehyde (10 mmol) was dissolved in CHCI3 (50 mL) and mixed with
4-(2-aminoethyl)phenol (10.5 mmol), pyrrolidine (7 mg, 0.1 mmol) and anhydrous Na,SO4 (10
g). The mixture was stirred for 72 h at room temperature, filtered and dried over the additional
Na,SO,. The solvent was evaporated and ethyl((methoxy)amino)acetate (12 mmol) was added to
the residue in 5 mL of methanol. The mixture was stirred for 4 days at room temperature,
solvents were evaporated and the product was purified by column chromatography (CHCls-
EtOH 50/1).
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Yellow solid (2.22 g, 71%); mp ~200 °C with decomposition; *H NMR (700 MHz, DMSO-
dg) & ppm 9.22 (s, 1 H), 7.84 (d, J=5.0 Hz, 1 H), 7.66 (d, J=3.4 Hz, 1 H), 7.29 (s, 1 H), 7.15 (dd,
J=5.1,3.7 Hz, 1 H), 6.97 (d, J=8.4 Hz, 2 H), 6.67 (d, J=8.4 Hz, 2 H), 3.70 (t, J=7.1 Hz, 2 H), 2.74
(t, 3=7.1 Hz, 2 H), 2.05 (s, 3 H); *C NMR (75 MHz, DMSO-dg) & ppm 169.0, 162.3, 156.0,
137.3,136.1, 134.7, 134.2, 129.8, 128.2, 127.6, 119.0, 115.3, 42.1, 33.5, 15.1; HRMS (ESI) m/z:
313.1003 found (calcd for C17H17N,0,S™, [M+H]" 313.1005).

Back to Contents




2.2 Preparation of 5-(Z)-benzylidene-2-(E)-arylvinyl-3-methyl-3,5-dihydro-4H-

imidazol-4-ones

X | ArCHO, ZnCI2
N dloxane reflux y Ar
S >J
N
\

O

To the solution of 5-(Z)-benzylidene-2,3-dimethyl-3,5-dihydro-4H-imidazol-4-one (1 mmol)
in dioxane (5 mL) anhydrous zinc chloride (30 mg, 0.22 mmol) and corresponding aldehyde (1.2
mmol) were added. The mixture was refluxed for 1-6 h and the solvent was evaporated. The
mixture was dissolved in EtOAc (50 mL) and washed by EDTA solution (0.5%, 10 mL), water
(3x10 mL) and brine (1x10 mL). The mixture was dried over Na,SO4. The solvent was
evaporated and the product was purified by column chromatography (CHCI3-EtOH, typically
19:1).

OH
_’N
N /
N 7N\
(@] N\

5-((2)-4-hydroxy-3,5-dimethoxybenzylidene)-3-methyl-2-((E)-2-(quinolin-4-yl)vinyl)-
3,5-dihydro-4H-imidazol-4-one (N 1196)

Dark red solid (95 mg, 23%); mp = 273-276°C; *H NMR (700 MHz, DMSO-ds) & ppm 9.30
(br. s., 1 H), 9.01 (d, J=4.6 Hz, 1 H), 8.77 (d, J=15.6 Hz, 1 H), 8.28 (d, J=8.4 Hz, 1 H), 8.09 -
8.13 (m, 2 H), 7.81 - 7.89 (m, 3 H), 7.74 (t, J=7.4 Hz, 1 H), 7.60 (d, J=15.6 Hz, 1 H), 7.10 (s, 1
H), 3.92 (s, 6 H), 3.34 (s, 3 H); *C NMR (201 MHz, DMSO-dg) & ppm 169.7, 158.1, 150.2,
148.3, 147.8, 139.3, 139.0, 137.0, 132.4, 129.8, 129.6, 127.6, 127.2, 125.4, 124.9, 122.7, 120.2,
118.0, 110.4, 55.7, 26.3; HRMS (ESI) m/z: 414.1463 found (calcd for Cy4H2oN30,4, [M-H]
414.1459).

/O\%O\ \
o]
>//,<jm|
N N\ Y/
o N\ /o
5-((2)-4-hydroxy-3,5-dimethoxybenzylidene)-2-((E)-4-hydroxy-3,5-dimethoxystyryl)-3-
methyl-3,5-dihydro-4H-imidazol-4-one (N 1193)
Red solid (62 mg, 39%); mp = 235-238 °C; *H NMR (700 MHz, DMSO-ds) & ppm 9.13 (s, 1

H), 9.01 (s, 1 H), 7.89 (d, J=15.6 Hz, 1 H), 7.74 (s, 2 H), 7.10 (s, 2 H), 7.06 (d, J=15.6 Hz, 1 H),
6.92 (s, 1 H), 3.87 (s, 6 H), 3.85 (s, 6 H), 3.29 (s, 3 H); °C NMR (176 MHz, DMSO-dg) 5 ppm
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170.0, 159.1, 148.1, 147.9, 140.6, 138.5, 138.5, 137.4, 125.7, 125.2, 125.1, 110.9, 110.1, 106.5,
56.2, 56.0, 26.4; HRMS (ESI) m/z: 439.1516 found (calcd for CosHa3N,07, [M-H] 439.1511).

OH
/
/ "\
NN Y/
(6] N\
2-((1E,3E)-4-(4-(dimethylamino)phenyl)buta-1,3-dien-1-yl)-5-((Z)-4-hydroxy-3,5-
dimethoxybenzylidene)-3-methyl-3,5-dihydro-4H-imidazol-4-one (N 1195)
Dark red solid (52 mg, 12%); mp ~200°C with decomposition; *H NMR (700 MHz, DMSO-
ds) 8 ppm 9.12 (br. s., 1 H), 7.69 - 7.74 (m, 3 H), 7.45 (d, J=8.8 Hz, 2 H), 6.97 - 7.06 (m, 2 H),
6.89 (s, 1 H), 6.74 (d, J=9.0 Hz, 2 H), 6.55 (d, J=14.7 Hz, 1 H), 3.86 (s, 6 H), 3.19 (s, 3 H), 2.98
(s, 6 H); *C NMR (201 MHz, DMSO-ds) & ppm 169.7, 158.8, 150.8, 147.8, 141.3, 140.5, 138.4,

137.6, 128.6, 125.2, 124.6, 123.8, 123.0, 113.7, 112.0, 110.0, 56.0, 40.0, 26.1; HRMS (ESI) m/z:
434.2066 found (calcd for CosH2sN304", [M+H]" 434.2074).

OH

_O
NN/ \_4
O N\

5-((2)-4-hydroxy-2,3-dimethoxybenzylidene)-3-methyl-2-((E)-2-(quinolin-4-yl)vinyl)-
3,5-dihydro-4H-imidazol-4-one (N 1197)

Red solid (104 mg, 69%); mp = 216-219 °C; *H NMR (700 MHz, DMSO-ds) & ppm 11.75
(br. s., 1 H), 9.01 (d, J=4.6 Hz, 1 H), 8.59 (d, J=15.8 Hz, 1 H), 8.36 (d, J=8.4 Hz, 1 H), 8.16 (d,
J=8.8 Hz, 1 H), 8.12 (d, J=8.4 Hz, 1 H), 8.08 (d, J=4.4 Hz, 1 H), 7.86 (t, J=7.5 Hz, 1 H), 7.6 (t,
J=7.6 Hz, 1 H), 7.56 (d, J=15.6 Hz, 1 H), 7.39 (s, 1 H), 6.74 (d, J=9.0 Hz, 1 H), 3.88 (s, 3 H),
3.74 (s, 3 H), 3.36 (s, 3 H); *C NMR (176 MHz, DMSO-dg) & ppm 168.5, 156.3, 156.2, 152.0,
150.3, 148.3, 139.5, 136.5, 134.4, 133.0, 130.2, 129.8, 129.7, 127.4, 125.3, 123.2, 120.2, 118.4,
115.7, 104.6, 59.9, 55.9, 26.7; HRMS (ESI) m/z: 416.1601 found (calcd for C,sHzN3O4",
[M+H]" 416.1605).

OH

_0O
Cl

\O _—

N N\>’///C/<N

5 N\ Cl
2-((E)-2-(2,6-dichloropyridin-4-yl)vinyl)-5-((Z2)-4-hydroxy-2,3-dimethoxybenzylidene)-

3-methyl-3,5-dihydro-4H-imidazol-4-one (N 1198)

Red solid (94 mg, 60%); mp ~260 °C with decomposition; *H NMR (700 MHz, DMSO-dg) &

ppm 8.18 (d, J=8.8 Hz, 1 H), 8.10 (s, 2 H), 7.80 (d, J=16.0 Hz, 1 H), 7.67 (d, J=16.0 Hz, 1 H),
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7.39 (s, 1 H), 6.68 (d, J=9.0 Hz, 1 H), 3.87 (s, 3 H), 3.72 (s, 3 H), 3.31 (s, 3 H); *C NMR (176
MHz, DMSO-dg) 5 ppm 168.6, 156.3, 155.9, 152.0, 149.9, 148.8, 136.3, 134.7, 133.8, 130.0,
121.7, 121.3, 115.7, 104.5, 60.0, 55.9, 26.7; HRMS (ESI) m/z: 432.0530 found (calcd for
CaoH16C1aNsO4, [M-H] 432.0523).

/o% N
o - NJQOH
o] N\ >
2-((E)-3,5-dibromo-4-hydroxystyryl)-5-((Z)-4-hydroxy-2,3-dimethoxybenzylidene)-3-
methyl-3,5-dihydro-4H-imidazol-4-one (N 1199)
Red solid (101 mg, 52%); mp ~250 °C with decomposition; *H NMR (700 MHz, DMSO-ds)
d ppm 8.14 (s, 2 H), 8.00 (d, J=9.3 Hz, 1 H), 7.73 (d, J=15.4 Hz, 1 H), 7.21 - 7.26 (m, 2 H), 6.67
(d, J=9.2 Hz, 1 H), 3.86 (s, 3 H), 3.72 (s, 3 H), 3.30 (s, 3 H); *C NMR (176 MHz, DMSO-dg) &
ppm 168.5, 156.5, 156.1, 152.2, 151.8, 137.2, 137.2, 136.5, 134.3, 132.2, 130.2, 129.7, 115.8,
113.3, 112.2, 104.4, 59.9, 55.8, 26.6; HRMS (ESI) m/z: 534.9524 found (calcd for
C21H17Br2N2Os’, [M-H] 534.9510).
tert-butyl (2-(2-((E)-3,5-dibromo-4-hydroxystyryl)-4-((Z)-4-hydroxy-3,5-
dimethoxybenzylidene)-5-0x0-4,5-dihydro-1H-imidazol-1-yl)ethyl)carbamate (AR558)

A\ >_/_Q
>7 dioxane, reflux
HN\.( HN\.(

¢ ot

To the solution of AR556 (405 mg, 1 mmol) in dioxane (5 mL) anhydrous zinc chloride (30 mg,

0.22 mmol) and 3,5-dibromo-4-hydroxybenzaldehyde (340 mg, 1.2 mmol) were added. The
mixture was refluxed for 4 h and the solvent was evaporated. The mixture was dissolved in
EtOAc (50 mL), washed by EDTA solution (0.5%, 10 mL), water (3x10 mL) and brine (1x10
mL), followed by drying over Na,SO4. The solvent was evaporated and the product was purified
by column chromatography on silica gel (0-2% EtOH in CH,Cl,). Orange solid (148 mg, 22 %);
'H NMR (700 MHz, DMSO-dg) & ppm 10.42 (br s, 1 H), 9.16 (s, 1 H), 8.05 (s, 2 H), 7.79 (d,
J=15.7 Hz, 1 H), 7.71 (s, 2 H), 7.14 (d, J=15.7 Hz, 1 H), 6.97 (t, J=5.7 Hz, 1 H), 6.94 (s, 1 H),
3.86 (s, 6 H), 3.78 (t, J=5.5 Hz, 2 H), 3.16-3.10 (m, 2 H), 1.29 (s, 9 H); *C NMR (176 MHz,
CDCl3) & ppm 169.6, 158.0, 155.6, 152.2, 147.7, 138.4, 137.0, 136.2, 131.8, 129.6, 125.8, 124.9,
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113.4,112.2,109.9, 77.7, 55.9, 2xC overlap with DMSO, 28.0; HRMS (ESI) m/z: 666.0442
found (calcd for Co7H30BrNsO7 ", [M+H]" 666.0445).

Preparation of (Z)-3-(4-hydroxyphenethyl)-2-((E)-4-hydroxystyryl)-5-(thiophen-2-
ylmethylene)-3,5-dihydro-4H-imidazol-4-one (MID 161)

— oH —
¥ SNZ
OH
N x-NC
> ;
N o N
—_—

(o}

S

Py, piperidine,
reflux

OH OH

To the solution of (Z)-3-(4-hydroxyphenethyl)-2-methyl-5-(thiophene-2-ylmethylene)-3,5-
dihydro-4H-imidazol-4-one (1 mmol) in pyridine (5 mL) piperidine (0.02 mL) and
corresponding aldehyde (5 mmol) were added. The mixture was refluxed for 15 h and the solvent
was evaporated. The mixture was dissolved in EtOAc (35 mL) and washed with phosphate
buffer (pH = 7, 3x15 mL), brine (3x25 mL) and dried over Na,SO,4. The solvent was evaporated
and product was purified by column chromatography (Hexane-EtOAc 3/1).

Orange solid (200 mg, 48%); mp ~200 °C with decomposition; *H NMR (700 MHz, DMSO-dg)
5 ppm 10.04 (br. s., 1 H), 9.13 (s, 1 H), 7.87 (d, J=5.0 Hz, 1 H), 7.81 (d, J=15.6 Hz, 1 H), 7.69
(d, J=2.9 Hz, 1 H), 7.59 (d, J=8.2 Hz, 2 H), 7.28 (s, 1 H), 7.16 - 7.18 (m, 1 H), 7.01 (d, J=7.8 Hz,
2 H), 6.85 (d, J=7.6 Hz, 2 H), 6.69 (d, J=15.4 Hz, 1 H), 6.64 (d, J=8.2 Hz, 2 H), 3.93 (t, J=6.9
Hz, 2 H), 2.76 (t, J=6.8 Hz, 2 H); **C NMR (75 MHz, DMSO-ds) & ppm 169.1, 159.7, 159.2,
155.9, 140.3, 138.2, 137.2, 134.3, 134.2, 130.4, 129.9, 128.1, 127.7, 126.3, 118.0, 115.9, 115.2,
109.9, 41.2, 34.2; HRMS (ESI) m/z: 417.1263 found (calcd for Cp4H21N205S™, [M+H]"
417.1267).

2-(2-((E)-3,5-dibromo-4-hydroxystyryl)-4-((Z)-4-hydroxy-3,5-dimethoxybenzylidene)-5-
0x0-4,5-dihydro-1H-imidazol-1-yl)ethan-1-aminium chloride (AR559)

OH
O\:E ;0 OH
Br
Br
x NMQOH . .
o N Br 6 N HCI in dioxane N /
\\\ o CH,Cly/MeOH o N\\\ Br
HN\( N®H
o\é 5
To a solution of AR558 (120 mg, 0.18 mmol) in CH,Cl,/methanol (10 mL, v/v 10:1) 6N HCI in

dioxane (0.5 mL) was added and the mixture was stirred for 48 h at room temperature. The
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precipitate formed was filtered, washed with cold CH,Cl, (2 x 5 mL) and dried in high vacuum.
Red solid (85 mg, 83%); *H NMR (700 MHz, DMSO-dg) & ppm 10.47 (br s, 1 H), 9.22 (s, 1 H),
8.12 (s, 2 H), 8.09-7.99 (m, 3 H), 7.83 (d, J=15.4 Hz, 1 H), 7.74 (s, 2 H), 7.21 (d, J=15.4 Hz, 1
H), 7.00 (s, 1 H), 4.05 (t, J=5.4 Hz, 2 H), 3.87 (s, 6 H), 3.12-3.03 (m, 2 H); **C NMR (176 MHz,
CDCl3) 6 ppm 170.1, 157.5, 152.0, 147.8, 138.7, 137.0, 136.7, 132.2, 129.9, 126.4, 124.9, 113.4,
112.1, 110.0, 55.9, 40.1, 38.0; HRMS (ESI) m/z: 565.9918 found (calcd for CyH2Br,N3;Os",
[M-CI]* 565.9921).
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3. Copies of '*H and *C NMR spectra
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Supplement $S8. NMR titration data for the LTR-II1/ZS260.1 complex

Z5260.1
—_—

7.91 7.90 7.89 7.88 7.87

H, ppm

Figure S8-1. Chemical shifts changes in H8 G8 of 50 uM LTR-III upon addition of
Z5260.1 ligand at 20 °C, pH 7.0, 800 MHz.
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7.8944
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Figure S8-2. The binding curve, describing interaction of LTR-1II G4 with

Z5260.1, approximated by dissociation equation.
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Supplement S9. HIV LTR-III G4 MD simulation parameters

the angle between the normals
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Figure S9-1. Time plots of the center of mass (COM) distances between T14, G3

and surrounding nucleobases (A) and of angles (®) between the normals to the

nucleobases planes (B). The plots were smoothed using the moving average

method (span =5).
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Figure S9-2. Evolution of the contributions to the free energy of the LTR-III

structure. The values of parameters on the plots were smoothed using the moving

average method (span = 5) . E, — electrostatic, E,qy - Van der Waals, Egg - polar

energy of solvation, Eg,s - non-polar energy of solvation due to the hydrophobic

surface available to the solvent, U — stress energy.
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Supplement S10. The conformation of the LTR-III/ZS260.1 complex
(additional simulation angles)

The conformations of the complexes with Z5260.1 within the of the LTR-III structure at the initial, 0 ns (left) and final,
80 ns (right) stages of MD simulations. The DNA shown by rendering with the nucleotides are coloured as follows: G
—blue, A —red, T - light brown, C - cyan. Cavity-forming nucleotides and ligand are in ball-and-stick representation.
Atoms are represented by the following colours: ligand carbon — yellow, DNA carbon — ice blue, oxygen —red,
nitrogen — blue, and hydrogen — white.
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Supplement S11. HIV LTR-III G4/ZS260.1 complex MD simulation

parameters

electrostatic energy

the sum of all contributions
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Figure S11-1. Evolution of the contributions to the interaction energy of LTR-
111/25260.1 complexes. The plots were smoothed using the moving average
method (span = 5). In the legends to the graphs, the average values are indicated.

E, — electrostatic, E,q, - Van der Waals, Egg - polar energy of solvation, Eg, - non-
polar energy of solvation due to the hydrophobic surface available to the solvent.
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Figure S11-2. Time plots of the center of mass (COM) distances and angles (®)
between the normals, characterizing the interposition of the ligand and adjacent
nucleobases. K1 — COM of dibromophenyl moiety, K2 — COM of imidazolone
moiety, K3 — COM of dimethoxyphenyl moiety.

Back to Contents




Table S12. Antiviral activity of the tested compounds in MT4 cells
against HIV-1 (st. NL4-3).

cmpd ECso, uM CCso (MT4), pM LTR'IHO(é"emge)’
N1193 n/a* 2.3+1.1 14
N1196 n/a >25 11,7
N1197 n/a 1.66+0.79 11,3
75260 3.7840.91 4.1+0.6 8,35
N1068.2 1.78+0.38 3.0£1.0 6,9
N1198 1.78+0.38 2.8+1.1 6,5
N960a n/a >25 5,2
N1052 n/a 6.613.1 4,5
N1199 3.3+1.1 4.6+2.5 4,3
N1195 3.78+0.91 5.9+2.6 4,2
75331 n/a 1.17+0.55 3,7
N848.3 n/a 5.5+2.2 3,3
N848.2 n/a 6.4+1.8 3,2
N683.1 n/a >25 3,1
ccE4 n/a >25 2,8
N1069 4.23£1.75 6.0£2.0 2,7
M903.2 n/a >25 2,3
N1122 n/a >25 2,3
N1049 2.1+14 5.2+2.5 1,8
M813 n/a 0.460.16 1,65
ARb559 n/a >25 1,2
N906 n/a 6.613.1 0,1
SA120 n/a >25 -1,35
N840 n/a >25 -1,55
MID161 7.742.2 17.3+5.7 -1,7
M802 n/a 6.613.1 -2,3
M2227 n/a >25 -2,7
AZT 0.0071+0.00043 8.0£1.5 -
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* _not active at non-toxic concentrations




