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Figure S1. SPR binding affinity: (A) Sensorgrams for binding of 1c, 1h, and 1i to AT, hairpin duplex
using increasing concentrations of the ligand in the range 0.25-100 puM (1c), 5-100 pM (1h), and 0.5-100
uM (1i) (from bottom to top). (B) SPR binding plots of 1c, 1h, and 1i for A>T, and (CG)4 hairpins: the SPR

response (RU) at equilibrium (plateau) in the sensorgrams was transformed to r and represented against the
unbound concentration of the compounds.
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Figure S2. SPR binding affinity: sensorgrams for binding of 3a, 18 and 23 to A;T, (A) and (CG)s (B)
hairpin duplexes using increasing concentrations of the ligand in the range 0.1-100 uM (3a), 2-100 uM
(18), and 0.1-80 uM (19) (from bottom to top). (C) SPR binding plots of 3a, 18 and 23 for A,T, and (CG)4

hairpins. The SPR response (RU) at equilibrium (plateau) in the sensorgrams was transformed to r and
represented against the unbound concentration of the compounds.
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Figure S3. Correlation between pKa and AT for series 2 and 3. For consistency, only the

high pKa values measured with the T3 apparatus were considered for each compound.

Microsomal stability. Metabolic stability of 3a toward metabolism by cytochrome P450
(Phase-1 metabolism) and Uridine Glucuronosyl-Transfererase (UGT) (Phase-II
metabolism) was studied in presence of the cofactors NADPH and UDPGA, respectively.
Incubation media (100-400 pL, final reaction volume) containing 1 mg/mL protein of
human liver microsomes (HLM) (Gentest; Corning) or mouse (CD-1) liver microsomes
(Sigma), in 80 mM potassium phosphate buffer (pH 7.4) and NADPH (1 mM) were added
with 3a (5 uM, final concentration) or diclofenac (25 puM) and incubated in a water bath
at 37 °C during 2 h. On the other hand, incubation media (100 pL of final reaction volume)
containing human or mouse liver microsomes (1 mg/mL protein) in 80 mM potassium
phosphate buffer (pH 7.4) were added with MgCl, (4 mM), UDPGA (2 mM), and
sonicated for 3 min with the tubes placed in ice bath, and subsequently added with 3a (5
pUM) and incubated at 37 °C for 1 h. The stability in serum was assessed with fractions of
100 pL (final reaction volume) containing 80 mM potassium phosphate buffer with 5 uM
of 3a and 20 pL of human serum (Sigma) and incubated at 37 °C for 1 h. Sampling:
aliquots (60-100 pL) were withdrawn at 0, 15, 30, 60 or 120 min and added to 60-100 uL
of acetonitrile, vortexed and centrifuged at 10000 rpm. Controls without microsomal
fraction and/or cofactors were also carried out. The solution of compound 3a was

prepared in water.

Analysis: An aliquot of supernatant (20 uL) was analyzed by RP-HPLC (Agilent 1100

apparatus with a 1100 diode array detector (DAD) using a reversed phase 3.9 x 150 mm,
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4 pm, Nova-pak C18 column (Waters, Milford, MA, USA) under the following

chromatographic conditions: eluent A: 50 mM ammonium phosphate buffer (pH 3) and

eluent B: 20 % A in acetonitrile. A linear gradient was used from 0 to 32 % B in 8 min,

and then 100% B for 12 min. Under these conditions 3a eluted at 6.5 min. Peak areas of

3a and diclofenac were determined by absorbance at 280 nm. Assays were carried out at

least in duplicate.

Table S1. Microsomal stability of 3a toward metabolism by cytochrome P450 (Phase-I
metabolism) and Uridine Glucuronosyl-Transferase (UGT) (Phase-11 metabolism)
studied in presence of NADPH and UDPGA.

. Compound 3a Diclofenac
Fraction Fase I/11 Assay (% remaining) | (% remaining)
; ; 100
Microsomal CD-1 P450- Control (without fraction)
Metabolism NADPH Assay (60 min) 92
) P450- Control (without fraction) 100
Microsomalla HLM NADPH
Metabolism Assay (60 min) 89
0 min 100 100.0
Human liver 15 min 93.2 48.8
microsomes (HLM)
P450- 30 min 94.6 245
Microsomal stability NADPH
60 min 100 7.16
120 min 93.8 -
Human liver ; 100
- Control (without UDPGA -
microsomes (HLM) ueT ( )
enzymes _ 95.0
Metabolism (UDPGA) Assay (60 min) i
0 min 100 100
Mouse liver - 992 87.4
Microsomes (MLM) 15min
CD-1 P450- : 94.6 75.1
NADPH 30 min
Microsomal stability 60 min 94.8 67.3
120 min 93.3 -
M_ouse liver Control (without UDPGA) 100
microsomes UGT-
(MLM) CD-1 enzymes 917
(UDPGA) Assay (60 min) :
Metabolism
Human serum (20 uL) Control (without serum) 100
Assay (60 min) 89.1

sS4




Fluorescent Intercalator Displacement (FID) assay. The FID assay was performed
following the 96-well single point assay protocol* using two hairpin oligonucleotides: 5'-
CATATATATCCCCATATATATG-3' [(AT)4] and 5'-
CGCGCGCGTITTTCGCGCGCG-3' [(CG)s). Fluorescence was registered at A =595 nm.
The fluorescence of the 0% control (ethidium bromide alone) was averaged and
subtracted from the fluorescence of each substrate well (i.e., compounds 2a, 2c, 2d, 12,
13, 16, 3a) and each 100% control well (with DNA but no compound) to normalize the
data. For each of sequence, duplicate 100% control wells and triplicates of two
concentrations (7.5 and 10 uM) of the compounds of interest were assayed. For each
sequence, the % fluorescence (F) was calculated by dividing the median normalized
compound fluorescence measurement (at each concentration) by its corresponding
averaged normalized 100% measurement.

Table S2A. Remaining fluorescence measured for each compound relative to the
reference 100% control (DNA + ethidium bromide).

Fluorescence
Compound AT/ (CG)s?
7.5 pM 10 uM 7.5 uM 100 uM

2a 2.0 2.0 0.29 (08

2c 4.0 2.0 0.29 0.29
2d 3.0 3.0 0.29 0.29
12 2.0 2.0 1.29¢ 0.79¢
13 3.0 3.0 2.29¢ 1.29¢
16 3.0° 3.0 1.29¢ 1.29¢
3a 4.0 35 2.29¢ 2.29¢

?Reference 100% control = 4.0; ? Reference 100% control = 2.29; °n = 2.
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Table S2B. Percentage of fluorescence decrease measured for each compound.

% F decrease relative to control
Compound AT, (CG)s*

7.5 uM 10 uM 7.5 uM 10 uM
2a 50 50 87.3 100
2c 0 50 87.3 87.3
2d 25 25 87.3 87.3
12 50 50 43.7° 65.5¢
13 25 25 (08 43.7
16 25°¢ 25 43.7¢ 43.7¢
3a 0 12.5 0° 0°
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Table S2. Physicochemical parameters of series 1-3 compounds.

Cmpd | logD74* | MW | “Ro5” | Atom | Non-H | Rotable Ring | Aromatic Hetero HBA | HBD | TPSA | Intrinsic

count | atom bond count ring ring Solubility

count count (logSo)?
la N/A 363.4 + 48 27 4 4 2 2 5 101.9 -5.00°
1c N/A 365.4 + 46 27 4 4 2 2 5 126.7 3.72°
1d 0.99 432.3 + 48 29 4 4 2 2 7 5 101.9 -4.54
le 1.14 432.3 + 48 29 4 4 2 2 7 5 101.9 -4.54
1f 0.91 432.3 + 48 29 4 4 2 2 7 5 101.9 -4.54
19 1.04 432.3 + 48 29 4 4 2 2 7 5 101.9 -4.54
1h 0.68 479.6 + 68 35 8 4 2 2 9 5 120.4 -3.93
1i 0.20 399.4 + 48 29 4 4 2 2 7 5 101.9 -3.71
2a N/A 459.5 - 56 45 4 6 6 2 7 5 101.9 -8.39°
2c N/A | 4615 | + 54 35 4 6 6 4 9 5 | 1267 | -7.11°
2d 6.01 528.4 - 56 37 4 6 6 2 7 5 101.9 -10.53
2e 6.01 528.4 - 56 37 4 6 6 2 7 5 101.9 -10.53
2f 6.01 528.4 - 56 37 4 6 6 2 7 5 101.9 -10.53
29 6.01 528.4 - 56 37 4 6 6 2 7 5 101.9 -10.53
12 6.24 444.5 - 58 34 5 6 6 2 6 4 72.8 -9.71
13 4.85 474.5 - 58 36 4 6 6 2 7 6 114.0 -8.37°
16 5.47 428.5 - 53 33 2 7 6 2 6 4 72.8 -8.61°
3a 3.60 435.5 + 54 33 6 4 4 2 7 5 126.6 -5.77
(-5.37)°
3b 2.98 436.5 + 53 33 6 4 4 3 8 5 139.5 -5.15
3c 2.15 437.5 + 52 33 6 4 4 4 9 5 152.4 -4.20
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3d
3e
3f
39
3h
3i
3j
3k
3l
18
19
23

481
4.82
481
4.82
4.83
N/A
N/A
N/A
N/A
5.02
3.64
4.26

504.4
504.4
504.4
504.4
551.7
471.5
471.5
471.5
471.5
420.5
450.5
404.8

54
54
54
54
74
54
54
54
54
56
56
51

35
35
35
35
41
35
35
35
35
32
34
31
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126.6
126.6
126.6
126.6
1451
125.6
125.6
125.6
125.6
97.5

138.7
97.5

-7.02
-7.02
-7.02
-7.02
-6.36
-7.04°
-7.04°
-7.06°
-7.05°
-6.18
-5.65
-6.54

A Calculated using ChemAxon package “Chemicalize”. ® Calculated with ChemDraw 20.0.0.41. © Measured at 25 °C using the SIRIUS

T3 apparatus.
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1) Synthesis of 4-nitro-N-(4-nitrophenyl)benzamides (4b-l)
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®Reagents and conditions: (i) carboxylic acid, SOCl, 80 °C (for 4b, 4f-1), or (COCI),,
CH,Cl, DMFca, 0 °C (for 4c); (ii) aniline, DIPEA, dry toluene, rt; (iii) SnCl2.2H.0,
HClcat., EtOH, 50 °C (for 5d—g); (iv) Hz2, Pd-C 5%, EtOAc, rt (for 5b—c, 5h-1).

Method G. The reactions were carried out in a round-bottom flask sealed with a screw
cap. A solution of carboxylic acid (1.5 equiv., 0.5 — 3 g scale) in SOCI> (5 — 50 mL) was
stirred at 80 °C for the time specified in each case. After cooling back to room
temperature, the flask was open carefully because of internal pressure of SO, and HCI.
The solution was concentrated under vacuum to eliminate excess SOCI». To facilitate the
complete elimination of SOCI,, CH.Cl. was added to the oily residue and the solvent was
evaporated again. The acid chloride, which was obtained as oil, was added slowly with a
syringe over a stirred solution of nitroaniline (1.0 equiv.) and DIPEA (2.0 equiv.) in
anhydrous toluene (20 mL) under Argon atmosphere. The reaction mixture was stirred

overnight at room temperature.

Workup 1: The solvent was removed under vacuum and the reaction crude was diluted
with MeOH allowing the precipitation of a crude solid. The precipitate was filtrated over
a filter funnel and washed successively with 0.1 M ag. HCI (10 mL) and MeOH (20 mL)

to give the product as solid powder.

Workup 2: few drops of methanol were added to the reaction mixture to precipitate the
product. The solid was isolated by filtration and washed successively with 0.1 M HCI and

MeOH to yield the pure benzamides.
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2-1sopropoxy-4-nitroaniline. To a pressure round-bottom flask containing a magnetic
stir bar was added sequentially 2-amino-5-nitrophenol (1540 mg, 10 mmol), anhydrous
N,N-dimethylformamide (15 mL), K2COz (1380 mg, 10 mmol), and 2-iodopropane (1.2
mL, 12 mmol). The reaction was refluxed for 48 h. After cooling, the mixture was diluted
with distilled water (40 mL) and neutralized with 10 mL of 1 N Na>COs (until pH = 8).
The resulting mixture was extracted with dichloromethane and washed with agqueous
saturated sodium chloride solution (brine). The organic layer was dried over magnesium
sulphate, filtered, and the solvent was evaporated under vacuum. Column
chromatography was performed using hexane/ethyl acetate: 90/10 — 20/80 as elution
system, yielding 2-isopropoxy-4-nitroaniline as yellowish oil (1.393 g, 71%). *H NMR
(500 MHz, Methanol-ds) 6 7.74 (dd, J = 8.8, 2.4 Hz, 1H), 7.66 (d, J = 2.4 Hz, 1H), 6.68
(d, J = 8.8 Hz, 1H), 4.67 (hept, J = 6.1 Hz, 1H), 1.38 (d, J = 6.1 Hz, 6H). 13C NMR (126
MHz, Methanol-ds) 6 147.9, 144.4, 138.3, 120.3, 112.5, 109.3, 72.5, 22.1. mp: 58.8-60.1
°C. HPLC (UV) > 95 %. LRMS (ESI") 197.4 m/z [M+H]".

4-Nitro-N-(5-nitropyridin-2-yl)benzamide (4b). A microwave oven glass tube was
charged with a solution of 2-amino-5-nitropyridine (566.4 mg; 4.07 mmol; 1.0 equiv.), 4-
nitrobenzoyl chloride (1.13 g, 6.11 mmol) and DIPEA (1.05 g; 1.42 mL; 8.14 mmol) in
anhydrous toluene (8 mL). The reaction mixture was heated at 100 °C for 30 minutes
under Argon atmosphere. Compound 4b was obtained as whitish solid (930 mg; 80%)
after recrystallization from MeOH. *H NMR (300 MHz, DMSO-dg) & 11.90 (s, 1H), 9.25
(d, J=2.2 Hz, 1H), 8.69 (dd, J = 9.2, 2.2 Hz, 1H), 8.44 (d, J = 9.2 Hz, 1H), 8.35 (d, J =
8.7 Hz, 2H), 8.24 (d, J = 8.7 Hz, 2H). *C NMR (75 MHz, DMSO-ds) 5 165.40, 156.11,
149.58, 144.60, 140.39, 139.13, 134.31, 129.92, 123.45, 113.83. mp: 209-211 °C. HPLC
(UV) >95%. LRMS (ESI) m/z 287.4 [M-H]". HRMS (ESI") m/z 287.0432 [M-H] (Calc.
for C12H7N4Os: 287.0422).

5-Nitro-N-(5-nitropyridin-2-yl)picolinamide (4c). A suspension of 5-nitropicolinic
acid (1.9 g; 11.2 mmol) in dry CH2Cl> (10 mL) was stirred at 0 °C (ice-water bath),
followed by the dropwise addition of a catalytic amount of DMF (10 drops). Oxalyl
chloride (1.4 g; 1 mL; 11.2 mmol) was added dropwise under argon atmosphere to the
stirred mixture, allowing to stir overnight and warming to room temperature. The
resulting mixture was cooled to 0 °C (ice-water bath), following by the dropwise addition
of EtsN. A solution of 5-nitropyridin-2-amine (1.1 g; 8 mmol) in dry toluene (15 mL) was
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slowly added over the acid chloride. The resulting mixture was stirred for 12 hours at
room temperature. The mixture was cooled with an ice-water bath and cold MeOH was
added slowly to precipitate product 4c as greyish solid (1.9 g; 81%). *H NMR (300 MHz,
DMSO-ds) 5 11.02 (s, 1H), 9.51 (d, J = 2.4 Hz, 1H), 9.25 (d, J = 2.7 Hz, 1H), 8.86 (dd, J
= 8.6, 2.4 Hz, 1H), 8.74 (dd, J = 9.2, 2.7 Hz, 1H), 8.46 (d, J = 9.2 Hz, 1H), 8.43 (d, J =
8.6 Hz, 1H). 33C NMR (75 MHz, DMSO-dg) § 161.4, 154.5, 152.3, 146.3, 145.0, 144.2,
140.8, 134.8, 134.0, 123.7, 113.1. mp: 238.8 — 241.3 °C. HPLC (UV) > 95 %. LRMS
(ESI") m/z 288.3 [M-H]".

3-Chloro-N-(2-chloro-4-nitrophenyl)-4-nitrobenzamide (4d). A mixture of 3-chloro-
4-nitrobenzoic acid (850 mg; 1.5 mmol) and SOCI> (5 mL) reacted according to Method
G. The acid chloride was obtained as yellowish oil after 12 hours of reaction. The acid
chloride was added over a suspension of 2-chloro-4-nitroaniline (485 mg; 2.8 mmol) and
DIPEA (728 mg; 0.98 mL; 5.6 mmol) in dry toluene (20 mL). The resulting mixture was
stirred under argon atmosphere for 16 hours at room temperature. After workup 1, 4d was
obtained as brownish solid (760 mg; 76%). *H NMR (300 MHz, DMSO-ds) & 10.73 (s,
1H), 8.44 (d, J = 2.6 Hz, 1H), 8.32 (d, J = 1.8 Hz, 1H), 8.29 (dd, J = 8.9, 2.6 Hz, 1H),
8.27 (d, J=8.5Hz, 1H), 8.13 (dd, J = 8.5, 1.8 Hz, 1H), 8.02 (d, J = 8.9 Hz, 1H). *C NMR
(101 MHz, DMSO-de) 6 163.2, 149.5, 145.1, 140.7, 138.1, 131.0, 128.7, 128.3, 127.5,
125.9, 125.2, 125.1, 123.0. mp: 188.5 — 193.5 °C. HPLC (UV) > 95 %. LRMS (ESI") m/z
354.3 [M-H]-.

3-Chloro-N-(3-chloro-4-nitrophenyl)-4-nitrobenzamide (4e). A mixture of 3-chloro-
4-nitrobenzoic acid (3 g; 15 mmol) and SOCI; (50 mL) reacted according to Method G.
The acid chloride, which was obtained as dark yellowish oil after 12 hours of reaction,
was added over a suspension of 3-chloro-4-nitroaniline (1.7 g; 10 mmol) and DIPEA (2.6
g; 3.5 mL; 20 mmol) in dry toluene (20 mL). The resulting mixture was stirred under
argon atmosphere for 16 hours at room temperature. After workup 2, 4e was obtained as
brownish solid (2.7 g; 77%). *H NMR (300 MHz, DMSO-ds) § 11.09 (s, 1H), 8.32 (d, J
= 1.8 Hz, 1H), 8.27 (d, J = 8.4 Hz, 1H), 8.20 (d, J = 2.4 Hz, 1H) 8.20 (d, J = 8.9 Hz, 1H),
8.12 (dd, J = 8.4, 1.8 Hz, 1H), 7.93 (dd, J = 8.9, 2.4 Hz, 1H). 3C NMR (75 MHz, DMSO-
ds) & 163.5, 149.4, 143.5, 142.2, 138.5, 130.9, 128.3, 127.5, 126.6, 125.9, 125.1, 121.7,
119.0. mp: 244.3 — 245.6 °C. HPLC (UV): > 95 %. LRMS (ESI"): m/z 354.3 [M-H]".
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2-Chloro-N-(2-chloro-4-nitrophenyl)-4-nitrobenzamide (4f). A mixture of 2-chloro-
4-nitrobenzoic acid (1.5 g; 7.5 mmol) and SOCI> (30 mL) reacted according to Method
G. The acid chloride, which was obtained as yellowish oil after 14 hours of reaction, was
added over a suspension of 2-chloro-4-nitroaniline (863 mg; 5 mmol) and DIPEA (1.5 g;
11.25 mmol) in dry toluene (10 mL). The resulting mixture was stirred under argon
atmosphere for 24 hours at room temperature. After workup 1, 4f was obtained as
brownish solid (1.5 g; 83%). *H NMR (300 MHz, DMSO-ds) & 10.89 (s, 1H), 8.43 (d, J
=2.2 Hz, 1H), 8.41 (d, J = 2.6 Hz, 1H), 8.32 (dd, J = 8.4, 2.2 Hz, 1H), 8.30 (dd, J = 9.0,
2.6 Hz, 1H), 8.22 (d, J = 9.0 Hz, 1H), 7.96 (d, J = 8.4 Hz, 1H). *C NMR (75 MHz,
DMSO-ds) 6 164.3, 148.6, 144.6, 141.4, 140.2, 131.3, 130.3, 126.8, 125.9, 125.1, 124.6,
123.1, 122.5. mp: 150.7 — 155.7 °C. HPLC (UV): > 95 %. LRMS (ESI"): m/z 354.2 [M-
H] .

2-Chloro-N-(3-chloro-4-nitrophenyl)-4-nitrobenzamide (4g). A mixture of 2-chloro-
4-nitrobenzoic acid (1.7 g; 8.4 mmol) and SOCI> (20 mL) reacted according to Method
G. The acid chloride, which was obtained as yellowish oil after 12 hours of reaction, was
added over a suspension of 3-chloro-4-nitroaniline (970 mg; 5.6 mmol) and DIPEA (1.5
g; 2.0 mL; 11.3 mmol) in dry toluene (10 mL). The resulting mixture was stirred under
argon atmosphere for 12 hours at room temperature. After workup 2, 4g was obtained as
yellowish solid (1.3 g; 65%). *H NMR (300 MHz, DMSO-ds) & 11.41 (s, 1H), 8.46 (d, J
= 2.2 Hz, 1H), 8.34 (dd, J = 8.4, 2.2 Hz, 1H), 8.20 (d, J = 9.0 Hz, 1H), 8.13 (d, J = 2.2
Hz, 1H), 7.98 (d, J = 8.4 Hz, 1H), 7.79 (dd, J = 9.0, 2.2 Hz, 1H). 3C NMR (75 MHz,
DMSO-de) 6 164.3, 148.8, 143.1, 142.4, 141.2, 131.2, 130.3, 127.7, 126.9, 124.8, 122.7,
121.1, 118.5. mp: 170.7 — 173.2 °C. HPLC (UV): > 95 %. LRMS (ESI"): m/z 354.3 [M-
H].
2-1sopropoxy-N-(3-isopropoxy-4-nitrophenyl)-4-nitrobenzamide (4h). A mixture of
2-isopropoxy-4-nitrobenzoic acid? (0.5 g, 2.2 mmol) and SOCI; (5 mL) reacted according
to Method G for 12 hours. The acid chloride, which was obtained as yellowish solid, was
added over a stirring suspension of 2-isopropoxi-4-nitroaniline (291 mg; 1.5 mmol) and
DIPEA (383 mg; 0.5 mL; 3.0 mmol) in dry toluene (10 mL). The resulting reaction
mixture was stirred at room temperature under argon atmosphere for 48 hours. After
workup 2, 4h was obtained as yellowish solid after recrystallization from MeOH (410
mg; 69%). *H NMR (300 MHz, DMSO-ds) § 10.07 (s, 1H), 8.65 (d, J = 8.9 Hz, 1H), 8.15
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(d, J = 8.6 Hz, 1H), 8.00 (d, J = 2.2 Hz, 1H), 7.95 (d, J = 2.2 Hz, 1H), 7.93 — 7.89 (m,
2H), 5.06 (d, J = 6.0 Hz, 1H), 4.95 (d, J = 6.0 Hz, 1H), 1.44 (d, J = 6.0 Hz, 6H), 1.39 (d,
J = 6.0 Hz, 6H). 3C NMR (75 MHz, DMSO-ds) 5 162.8, 156.0, 150.8, 147.0, 143.6,
134.5,133.1, 128.9, 120.3, 117.2, 116.1, 110.4, 108.5, 74.3, 73.0, 22.0. mp: 179.4 — 180.9
°C. HPLC (UV): > 95 %. LRMS (ESI): m/z 402.6 [M-H]".

3-fluoro-N-(2-fluoro-4-nitrophenyl)-4-nitrobenzamide (4i). A mixture of 3-fluoro-4-
nitrobenzoic acid (1.13 g, 6.1 mmol) and SOCI> (5 mL) reacted according to Method G
for 17 h. The acid chloride (610 mg, 3 mmol), which was obtained as yellowish solid,
was dissolved in anhydrous THF (2 mL) and added over a stirring suspension of 2-fluoro-
4-nitroaniline (312 mg, 2 mmol) and DIPEA (0.7 mL, 4 mmol) in anhydrous THF (5 mL).
The resulting reaction mixture was stirred at room temperature under argon atmosphere
for 3 days. Workup yielded 4i as off-white solid (620 mg, 96%). m.p. 204.3 °C. *H NMR
(300 MHz, DMSO-ds) 6 11.06 (s, 1H), 8.43 — 8.12 (m, 6H), 8.00 (dd, J = 7.0, 1.3 Hz,
1H). 13C NMR (75 MHz, DMSO-ds) 6 162.1, 158.7 (d, J = 253.1 Hz), 152.4 (d, J = 250.9
Hz), 149.7 (d, J = 9.2 Hz), 143.8 (d, J = 8.4 Hz), 132.1 (d, J = 11.4 Hz), 131.5 (d, J = 3.4
Hz), 129.6 (d, J = 15.8 Hz), 123.5, 120.6 (d, J = 3.5 Hz), 119.7 (d, J = 3.8 Hz), 112.1 (d,
J=27.3Hz),111.9 (d, J = 24.7 Hz).

3-fluoro-N-(3-fluoro-4-nitrophenyl)-4-nitrobenzamide (4j). Method G. Compound 4j
was obtained as off-white solid (230 mg, 65%). *H NMR (300 MHz, DMSO-ds) § 11.18
(s, 1H), 8.35 (t, J = 8.0 Hz, 1H), 8.25 (t, J = 8.9 Hz, 1H), 8.19 — 8.08 (m, 1H), 8.09 — 7.92
(m, 2H), 7.80 — 7.67 (m, 1H).13C NMR (75 MHz, DMSO-ds) & 163.6, 155.4 (d, J = 259.8
Hz), 154.2 (d, J = 262.3 Hz), 145.6 (d, J = 11.5 Hz), 140.5 (d, J = 7.5 Hz), 138.9 (d, J =
7.8 Hz), 131.9 (d, J = 7.0 Hz), 127.5, 126.7 (d, J = 2.7 Hz), 124.8 (d, J = 4.1 Hz), 118.1
(d, J=22.7 Hz), 115.9 (d, J =3.3 Hz), 108.3 (d, J = 26.1 Hz).

2-fluoro-N-(2-fluoro-4-nitrophenyl)-4-nitrobenzamide (4k). Method G. Compound
4k was obtained as off-white solid (270 mg, 77%). *H NMR (300 MHz, DMSO-dg) &
11.07 (s, 1H), 8.45-8.12 (m, 5H), 8.00 (dd, J = 6.9, 8.5 Hz, 1H). 3C NMR (75 MHz,
DMSO-ds) 6 162.1, 158.7 (d, J = 253.3 Hz), 152.3 (J = 250.8 Hz), 154.0, 150.7, 149.7 (d,
J=9.1Hz), 143.8 (d, J=8.4 Hz), 132.1 (d, J = 11.6 Hz), 131.5 (d, J = 3.3 Hz), 129.6 (d,
J =15.7 Hz), 123.5, 120.6 (d, J = 3.3 Hz), 119.7 (d, J = 3.8 Hz), 112.1 (d, J = 27.5 Hz),
111.9 (d, J = 24.7 Hz).
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2-fluoro-N-(3-fluoro-4-nitrophenyl)-4-nitrobenzamide (41). Method G. Compound 4l
was obtained as off-white solid (272 mg, 77%). *H NMR (300 MHz, DMSO-dg) & 11.46
(s, 1H), 8.33 (dd, J = 2.2, 9.7 Hz, 1H), 8.0 — 8.17 (m, 2H), 8.07 — 8.00 (m, 1H), 8.00 —
7.90 (m, 1H), 7.64 (dd, J = 2.3, 9.0 Hz, 1H). 3C NMR (75 MHz, DMSO-d¢) & 162.1,
158.7 (d, J = 216.2 Hz), 153.8, 149.7 (d, J = 8.9 Hz), 145.2 (d, J = 11.4 Hz), 132.0 (d, J
= 6.5 Hz), 131.3, 129.6 (d, J = 15.2 Hz), 127.7, 119.8 (d, J = 3.8 Hz), 115.5, 112.3 (d, J
= 27.2 Hz), 107.9 (d, J = 26.1 Hz).

2) Synthesis of the diamino precursors (5b-I)

Method H1. Reduction of 4-nitrobenzamides with Tin(ll) chloride (5d—Q).
SnCl,.2H20 (10 equiv.) was added to a suspension of nitrobenzamide 4d—g (1 equiv., 1.0
— 5.5 g scale) in EtOAc (15 — 60 mL) and a catalytic amount of concentrated HCI (20
drops). The reaction mixture was stirred overnight at 50 °C. The reaction mixture was
filtered through a pad of Celite and the filter cake was rinsed with CH2Cl.:MeOH (1:1)
(250 mL). The filtrate was evaporated under vacuum and the crude solid was dissolved
in EtOAc and extracted with NaHCO3 (pH = 8). The compound was extracted with EtOAc
several times. Complete extraction from the aqueous phase was checked by TLC revealed
with ninhydrin. The organic phase was washed with brine, dried with MgSQOs4, and the
solvent was evaporated under vacuum. Recrystallization from EtOAc (5d, 5e, 5f) or
CHCIs (5g) gave the product as solid powder.

Method H2. Parr hydrogenation with Pd-C (56b, 5c, 5h-I). A 200 mL Parr
hydrogenation flask was charged with the dinitrobenzamide derivative (0.2 — 2.4 g scale)
dissolved in EtOAc (15 — 50 mL). The flask was cooled in an ice-bath, and 5% Pd-C
catalyst (10% wi/w) was added. After air was purged under vacuum, H; was introduced
into the flask (39 Psi). The hydrogenation process was monitored by TLC using ninhydrin
as staining agent. The resulting reaction mixture was diluted with MeOH and filtered
through a pad of Celite. The organic phase was evaporated under vacuum to give the

crude diamino compound.

4-Amino-N-(5-aminopyridin-2-yl)benzamide (5b). Compound 4b (200 mg, 0.69
mmol) was hydrogenated following Method H2. Recrystallization from EtOAc gave 5b

as brown powder (130 mg, 83%). 'H NMR (300 MHz, DMSO-ds) § 9.72 (s, 1H), 7.78 (s,
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1H), 7.76 — 7.70 (m, 3H), 6.99 (dd, J = 8.7, 2.9 Hz, 1H), 6.55 (d, J = 8.6 Hz, 2H), 5.70 (s,
2H), 5.06 (s, 2H). *C NMR (75 MHz, DMSO-ds) & 164.62, 152.00, 142.50, 141.38,
133.15, 129.30, 122.41, 120.76, 115.63, 112.55. mp: 190-191 °C. HPLC (UV): 90%.
LRMS (ESI*) m/z 229.2 [M+H]*. HRMS (ESI*) m/z 229.1085 [M+H]* (Calc. for
C12H13N4O: 229.1084).

5-Amino-N-(5-aminopyridin-2-yl)picolinamide (5¢). Compound 4c (1.5 g; 5.3 mmol)
was hydrogenated following Method H2 in presence of Pd-C 5% (300 mg; 20% w/w). 5¢
was obtained by recrystallization from EtOAc as brownish powder (1.2 g; 99.8%). H
NMR (400 MHz, DMSO-ds) & 9.80 (s, 1H), 7.96 (d, J = 2.7 Hz, 1H), 7.94 (d, J = 8.7 Hz,
1H), 7.82 (d, J = 8.7 Hz, 1H), 7.70 (d, J = 2.7 Hz, 1H), 7.03 (dd, J = 8.7, 2.7 Hz, 2H),
6.12 (s, 2H), 5.13 (s, 2H). 3C NMR (101 MHz, DMSO-ds) & 161.5, 148.0, 141.7, 141.3,
136.4, 134.4, 133.7, 123.1, 122.7, 119.4, 113.3. mp: 220.7 — 222.9 °C. HPLC (UV) >
95%. LRMS (ESI*): m/z 229.1 [M+H]".

4-Amino-N-(4-amino-2-chlorophenyl)-3-chlorobenzamide (5d). Compound 4d (5.5 g;
15.4 mmol) and SnCl,.2H20 (35 g; 154 mmol) reacted following Method H1. 5d was
obtained by recrystallization from EtOAc as a brownish powder (4.1 g; 90%). *H NMR
(300 MHz, DMSO-ds) 6 9.40 (s, 1H), 7.86 (d, J = 2.0 Hz, 1H), 7.67 (dd, J = 8.5, 2.0 Hz,
1H), 7.04 (d, J = 8.5 Hz, 1H), 6.81 (d, J = 8.5 Hz, 1H), 6.68 (d, J = 2.5 Hz, 1H), 6.51 (dd,
J =85, 2.5 Hz, 1H), 5.95 (br s, 2H), 5.33 (br s, 2H). *C NMR (75 MHz, DMSO-dg) &
164.3, 148.3, 147.7, 130.7, 129.8, 128.8, 127.7, 123.0, 122.1, 116.1, 114.1, 113.4, 112.6.
mp: 174.8 — 179.3 °C. HPLC (UV) > 95%. LRMS (ESI*) m/z 296.1 [M+H]".

4-Amino-N-(4-amino-3-chlorophenyl)-3-chlorobenzamide (5e). Compound 4e (2 g;
5.6 mmol) and SnCl,.2H>0 (12.7 g; 56.2 mmol) reacted following Method H1. 5e was
obtained by recrystallization from EtOAc as yellowish powder (400 mg; 24%). *H NMR
(400 MHz, Methanol-ds) 8 7.84 (d, J = 2.1 Hz, 1H), 7.64 (dd, J = 8.5, 2.1 Hz, 1H), 7.60
(d, J =2.4 Hz, 1H), 7.27 (dd, J = 8.6, 2.4 Hz, 1H), 6.84 (d, J = 8.5 Hz, 1H), 6.83 (d, J =
8.6 Hz, 1H). 3C NMR (101 MHz, Methanol-ds) § 167.4, 149.2, 142.0, 131.1, 130.1,
128.5,124.3,123.8,122.7,119.8,118.7, 117.1, 115.5. mp: 190.0 — 192.5 °C. HPLC (UV)
> 95%. LRMS (ESI*) m/z 296.1 [M+H]".

4-Amino-N-(4-amino-2-chlorophenyl)-2-chlorobenzamide (5f). Compound 4f (1.4 g;
4.0 mmol) and SnCl2.2H20 (9 g; 40 mmol) reacted following Method H1. 5f was obtained
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by recrystallization from EtOAc as a brownish powder (693 mg; 59%). *H NMR (400
MHz, DMSO-ds) 6 9.25 (s, 1H), 7.33 (d, J = 8.2 Hz, 1H), 7.16 (d, J = 8.4 Hz, 1H), 6.66
(d, J = 2.6 Hz, 1H), 6.62 (d, J = 2.2 Hz, 1H), 6.56 — 6.47 (m, 2H), 5.75 (s, 2H), 5.32 (s,
2H). 13C NMR (126 MHz, DMSO-ds) 6 165.3, 151.5, 148.0, 131.5, 130.8, 129.7, 128.8,
122.9, 122.2, 113.8, 113.4, 112.6, 111.6. mp: 180.7 — 183.2 °C. HPLC (UV) > 95%.
LRMS (ESI*) m/z 296.1 [M+H]".

4-Amino-N-(4-amino-3-chlorophenyl)-2-chlorobenzamide (5g). Compound 4g (1 g;
2.5 mmol) and SnCl>.2H.0 (4.75 g; 25 mmol) reacted following Method H1. 5g was
obtained by recrystallization from CHClIs as yellowish powder (520 mg; 71%). *H NMR
(300 MHz, DMSO-ds) 6 9.83 (s, 1H), 7.68 (d, J = 2.4 Hz, 1H), 7.28 (dd, J = 8.8, 2.4 Hz,
1H), 7.23 (d, J=8.4 Hz, 1H), 6.75 (d, J = 8.8 Hz, 1H), 6.63 (d, J = 2.1 Hz, 1H), 6.53 (dd,
J=8.4,2.1Hz, 1H), 5.74 (s, 2H), 5.12 (s, 2H). 3C NMR (126 MHz, DMSO-ds) 5 164.7,
151.3, 140.3, 140.3, 131.3, 130.4, 129.7, 123.1, 120.4, 119.8, 116.8, 115.5, 113.6, 111.6.
mp: decomposition at 218.2 °C. HPLC (UV) > 95%. LRMS (ESI*) m/z 296.1 [M+H]".

4-Amino-N-(4-amino-2-isopropoxyphenyl)-2-isopropoxybenzamide (5h). Compound
4h (324 mg, 0.8 mmol) was hydrogenated following Method H2 in presence of Pd-C 5%
(65 mg). 5h was obtained as brownish solid (253 mg, 92%) by recrystallization from
EtOAc/Hexane. *H NMR (300 MHz, DMSO-dg) § 9.51 (s, 1H), 7.87 (d, J = 8.6 Hz, 1H),
7.72 (d, J =8.5 Hz, 1H), 6.32 (d, J = 2.3 Hz, 1H), 6.30 (d, J = 2.0 Hz, 1H), 6.23 (dd, J =
8.5,2.0 Hz, 1H), 6.12 (dd, J = 8.6, 2.3 Hz, 1H), 5.72 (s, 2H), 4.86 (s, 2H), 4.65 (d, J = 6.0
Hz, 1H), 4.49 (d, J = 6.0 Hz, 1H), 1.39 (d, J = 6.0 Hz, 6H), 1.30 (d, J = 6.0 Hz, 6H). 3C
NMR (75 MHz, DMSO-de) 6 162.3, 157.1, 153.3, 148.0, 145.2, 132.8, 122.6, 118.4,
110.3, 106.8, 105.6, 100.1, 98.4, 71.6, 70.6, 22.2, 22.0. mp > 126.5 °C. HPLC (UV) > 95
%. LRMS (ESI*) m/z 343.3 [M+H]".

4-amino-N-(4-amino-2-fluorophenyl)-3-fluorobenzamide (5i). Compound 4i (476 mg,
1.47 mmol) was hydrogenated according to Method H2 in presence of Pd-C 5% (86 mg).
5i was obtained as greyish solid (230 mg, 59%) by recrystallization from EtOAc/MeOH
(98/2). *H NMR (300 MHz, DMSO-ds) & 9.32 (s, 1H), 7.59 (m, 2H), 7.01 (t, J = 8.7 Hz,
1H), 6.77 (t, J = 8.7 Hz, 1H), 6.38 (m, 2H), 5.76 (s, 2H), 5.30 (s, 2H). *3C NMR (75 MHz,
DMSO-ds) 6 164.3, 157.4 (d, J = 243.1 Hz), 149.4 (d, J = 236.9 Hz), 148.5 (d, J = 11.0
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Hz), 139.9 (d, J = 13.0 Hz), 128.8 (d, J = 3.5 Hz), 124.7, 121.1 (d, J = 5,5 Hz), 114.7 (d,
J=4.9Hz), 114.3 (d, J = 19.6 Hz), 113.4 (d, J = 13.5 Hz), 109.3, 100.4 (d, J = 23.0 Hz).

4-amino-N-(4-amino-3-fluorophenyl)-3-fluorobenzamide (5j). Compound 4j (43.1
mg, 0.13 mmol) was hydrogenated according to Method H2 in presence of Pd-C 5%. 5j
was obtained as greyish solid (30.3 mg, 86%) by recrystallization from EtOAc. *H NMR
(300 MHz, DMSO-ds) & 9.67 (s, 1H), 7.74 — 7.42 (m, 3H), 7.21 — 7.16 (m, 1H), 6.88 —
6.65 (m, 2H), 5.78 (s, 2H), 4.90 (s, 2H). 3C NMR (75 MHz, DMSO-ds) & 163.7, 149.7
(d, J=235.8 Hz), 148.9 (d, J = 236.1 Hz), 139.9 (d, J = 13.1 Hz), 132.1 (d, J = 13.0 Hz),
128.9 (d, J = 9.5 Hz), 124.7, 121.6 (d, J = 5.5 Hz), 116.8 (d, J = 3.1 Hz), 115.8 (d, J = 5.4
Hz), 114.7 (d, J = 5.0 Hz), 114.2 (d, J = 19.3 Hz), 108.2 (d, J = 23.0 Hz).

4-amino-N-(4-amino-2-fluorophenyl)-2-fluorobenzamide (5k). Compound 4k (200
mg, 0.62 mmol) was hydrogenated according to Method H2 in presence of Pd-C 5% (60
mg) to yield 5k as greyish solid after recrystallization from EtOAc. *H NMR (300 MHz,
DMSO-ds) 6 8.82 (d, J = 7.3 Hz, 1H), 7.49 (t, J = 8.8 Hz, 1H), 7.26 (t, J = 8.8 Hz, 1H),
6.46 — 6.27 (m, 4H), 6.00 (s, 2H), 5.28 (s, 2H). *C NMR (75 MHz, DMSO-dg) § 162.3,
161.5 (d, J = 245.5 Hz), 156.2 (d, J = 241.9 Hz), 153.7 (d, J = 12.7 Hz), 147.9 (d, J = 10.8
Hz), 131.9 (d, J = 4.8 Hz), 127.1, 113.9 (d, J = 12.7 Hz), 109.5, 109.2 (d, J = 2.1 Hz),
108.7 (d, J = 12.8 Hz), 100.3 (d, J = 22.8 Hz), 99.2 (d, J = 26.6 Hz).

4-amino-N-(4-amino-3-fluorophenyl)-2-fluorobenzamide (51). Compound 41 (155 mg,
0.48 mmol) was hydrogenated in presence of Pd-C 5% (50 mg) according to method H2
to yield 5l as greyish solid (20 mg, 16%) after recrystallization from EtOAc. *H NMR
(300 MHz, DMSO-dg) 4 9.77 — 9.27 (m, 1H), 7.60 — 7.32 (m, 2H), 7.22 — 7.04 (m, 1H),
6.70 (t, J = 9.6 Hz, 1H), 6.48 — 6.24 (m, 2H), 5.95 (s, 2H), 4.89 (s, 2H). 3C NMR (75
MHz, DMSO-ds) 5 162.2, 161.0 (d, J = 246.6 Hz), 153.4 (d, J = 12.5 Hz), 149.7 (d, J =
235.7 Hz), 132.1 (d, J = 13.1 Hz), 131.4 (d, J = 4.9 Hz), 128.8 (d, J = 9.6 Hz), 116.4 (d,
J=2.9Hz), 115.8 (d, J = 5.4 Hz), 110.2 (d, J = 12.6 Hz), 109.4, 107.8 (d, J = 23.2 Hz),
99.3 (d, J = 26.0 Hz).
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3) Synthesis of isothiocyanates (7a, 7c—g, 10, 11, and 15)

R Cmpd X Y R' RZ R® R*
R o x*>N®® |G CHCHH H H H
i < c N N H H H H
SaSeg — (N N T d CH CH Cl H C H
sen” X R e CH CH CIl H H
R’ f CH CH H C ¢C H
78, To-g g CHCHH C H <
X
oL P
R R D)
R
8: R = NH, (X = CH,CH))
i[ 9: R = NHj, (X = NHCONH) [ 14: R=NH,

1
10: R =NCS i 15: R=NCS
11: R=NCS

#Reagents and conditions. (i) CSCl», Et2O:H20 (3:1), rt (24-92%).

Method I. The reaction was performed in a KIMAX tube. A solution of diamine (5a, 5¢c—
g; 1 eg.) and thiophosgene (2.5 eq) in Et,O:H>O mixture (3:1) (2 mL) was stirred at room
temperature overnight. After stirring a solid appeared at the bottom of the tube. The solid
precipitate was filtered in a funnel and washed with water (100 mL). The product was
dried under vacuum at 40 °C to yield the product. CAUTION! work in well-ventilated
fume-hood and wear adequate protecting clothes. Thiophosgene residues should be
disposed off adequately.

4-isothiocyanato-N-(4-isothiocyanatophenyl)benzamide (7a). 4-Amino-N-(4-
aminophenyl)benzamide (5a, 3.4 g, 15 mmol) reacted with thiophosgene (2.5 mL, 33
mmol) according to method I to yield 7a as grey solid (92%). The spectroscopic data were
consistent with the literature.® *H NMR (300 MHz, Chloroform—d) & 7.88 (s 1H), 7.85 (d,
J=8.7,2H), 7.63 (d, J = 8.8, 2H), 7.31 (d, J = 8.7, 2H), 7.22 (d, J = 8.8, 2H). Mp. 199-
200 °C. HPLC (UV) > 95%. LRMS (ESI*) m/z 312.3 (M+H).

5-isothiocyanato-N-(5-isothiocyanatopyridin-2-yl)picolinamide (7¢). A Kimax tube
was loaded with a suspension of 5¢ (74.5 mg, 0.32 eq.) in a mixture Et,O:H20 3:1 (2 mL)
and thiophosgene (62 pL, 0.81 eq.). The reaction mixture was stirred at room temperature
for 4 hours. The brownish precipitate was collected by filtration on a fritted plate and
washed with water. Purification by column chromatography on silica was performed
using Petroleum ether:EtOAc as elution mixture (100:0 — 50:50) to yield 7c as brownish
solid (52 mg, 52 %). mp: 117.7-122.8 °C. *H NMR (300 MHz, DMSO-ds) § 10.43 (s,
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1H), 8.81 (s, 1H), 8.63 — 8.43 (m, 1H), 8.37 — 8.12 (m, 3H), 8.00 (M, 1H). 3C NMR (75
MHz, DMSO-ds) & 181.4, 172.1, 165.0, 162.2, 153.8, 146.3, 139.9, 136.2, 129.7, 126.3,
124.6, 123.6. HPLC (UV) > 95%. LRMS (ESI*) m/z 314.3 (M+H).

3-chloro-N-(2-chloro-4-isothiocyanatophenyl)-4-isothiocyanatobenzamide (7d).
Compound 5d (100 mg, 0.34 mmol) reacted with thiophosgene (65 pL, 0.85 mmol)
according to method 1 to yield 7d as brownish solid (99.6 mg, 44%). mp: 177.4-182.8 °C.
'H NMR (300 MHz, Chloroform—d) & 8.53 (d, J = 8.9 Hz, 1H), 8.31 (s, 1H), 7.98 (s, 1H),
7.74 (d, J = 8.3 Hz, 1H), 7.36 (dd, J = 8.3, 1.1 Hz, 1H), 7.21 (dd, J = 8.9, 1.3 Hz, 1H).
HPLC (UV) > 95%. LRMS (ESI") m/z 377. 8 (M-H).

3-chloro-N-(3-chloro-4-isothiocyanatophenyl)-4-isothiocyanatobenzamide (7e).
Compound 5e (150 mg, 0.51 mmol) and thiophosgene (0.1 mL; 1.28 mmol) reacted
according to method | to yield 7e was obtained as a whitish solid (160 mg, 82.6%). mp:
186.3-187.6 °C. *H NMR (300 MHz, DMSO-ds) & 10.63 (s, 1H), 8.15 (d, J = 2.0 Hz,
1H), 8.08 (d, J = 2.4 Hz, 1H), 7.94 (dd, J = 8.4, 2.0 Hz, 1H), 7.73 (dd, J = 8.8, 2.4 Hz,
1H), 7.67 (d, J = 8.4 Hz, 1H), 7.51 (d, J = 8.8 Hz, 1H). 3C NMR (75 MHz, DMSO-ds)
5163.2,139.1,138.7,136.7,134.0, 131.4, 130.5, 130.4, 129.2, 128.0, 127.5, 127.3, 123.3,
120.7, 119.7. LRMS (ESI") m/z 377.7 [M-H].

2-chloro-N-(2-chloro-4-isothiocyanatophenyl)-4-isothiocyanatobenzamide (71).
Compound 5f (100 mg, 0.34 mmol) reacted with thiophosgene (98 mg, 65 pL, 0.85 mmol)
according to method I. Column chromatography on silica using Petroleum ether: EtOAc
(100:0 — 25:75) was performed to yield 7f as whitish solid (85 mg, 66%). mp: 226.8—
228 °C. 'H NMR (300 MHz, DMSO-ds) & 10.42 (s, 1H), 7.79 (d, J = 8.5 Hz, 1H), 7.74
(d, J=2.0 Hz, 1H), 7.73 (d, J = 2.4 Hz, 1H), 7.68 (d, J = 8.2 Hz, 1H), 7.53 (dd, J = 8.2,
2.0 Hz, 1H), 7.48 (dd, J = 8.5, 2.4 Hz, 1H). HPLC (UV) > 95%. LRMS (ESI") m/z 377.8
(M-H).

2-chloro-N-(3-chloro-4-isothiocyanatophenyl)-4-isothiocyanatobenzamide (79).
Compound 5g (310 mg, 1.05 mmol) and thiophosgene (0.2 mL; 2.63 mmol) reacted
according to method I. 7g was obtained as a yellowish solid (94 mg, 24%). mp: 115.6—
118 °C. *H NMR (300 MHz, Chloroform-d) & 8.15 (s, 1H), 7.86 (d, J = 2.3 Hz, 1H), 7.74
(d, J =8.2 Hz, 1H), 7.45 (dd, J = 8.6, 2.3 Hz, 1H), 7.28 (d, J = 2.0 Hz, 1H), 7.22 (d, J =
8.6 Hz, 1 H), 7.20 (dd, J = 8.2, 2.0 Hz, 1 H). *3C NMR (75 MHz, Chloroform—d) § 163.3,
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140.1, 139.1, 136.8, 135.4, 132.62, 132.59, 132.0, 131.8, 127.4, 127.1, 126.3, 124.8,
121.5, 119.1. HPLC (UV) > 95%. LRMS (ESI") m/z 377.8 (M-H).

1,2-bis(4-isothiocyanatophenyl)ethane (10). 4,4’-Diaminobibenzyl (1.28 g, 6 mmol)
reacted with thiophosgene (1.73 g, 1.15 mL, 15 mmol) according to method 1. Column
chromatography on silica using n-hexane:EtOAc (100:0 — 80:20) was performed to yield
10 as whitish solid (1.4 g, 79%). The spectroscopic data are consistent with the literature.®
'H NMR (400 MHz, Chloroform-d) & 7.12 (d, J = 8.6 Hz, 4H), 7.07 (d, J = 8.6 Hz, 4H),
2.89 (s, 4H). 3C NMR (101 MHz, Chloroform—d) § 140.6, 135.1, 129.8, 129.3, 125.8,
37.3. HPLC (UV) > 95%. LRMS (ESI*) m/z 297.3 (M+H).

1,3-bis(4-isothiocyanatophenyl)urea  (11). A  suspension  of  1,3-bis(4-
aminophenyl)urea® (201 mg, 0.83 mmol.) in Et;0:H,0 (3:1) (2 mL) was stirred at room
temperature, followed by the addition of thiophosgene (0.16 mL, 2.08 mmol). The
resulting mixture was stirred overnight. The precipitate was filtered over a fritted plate
and washed with water to yield 11 as whitish solid (174 mg: 64%). The spectroscopic
data are consistent with the literature.® mp > 300 °C. *H NMR (400 MHz, DMSO—ds) &
9.03 (s, 2H), 7.52 (d, J = 8.9 Hz, 4H), 7.37 (d, J = 8.9 Hz, 4H). 3C NMR (101 MHz,
DMSO-dg) & 152.1, 139.2, 132.2, 126.7, 123.2, 119.0. HPLC (UV) > 95%. LRMS (EST*)
m/z 314.3 (M+H).

2,7-diisothiocyanato-9H-fluorene (15). 2,7-Diaminofluorene (137 mg, 0.7 mmol)
reacted with thiophosgene (201 mg: 130 uL, 1.75 mmol) according to method 1 to yield
15 as brownish solid (169 mg; 86%). mp: decomposes at 213.6 °C. *H NMR (400 MHz,
DMSO-de) 4 8.01 (d, J =8.1 Hz, 2H), 7.69 (d, J = 2.0 Hz, 2H), 7.49 (dd, J = 8.1, 2.0 Hz,
2H), 3.98 (s, 2H). 1*C NMR (101 MHz, DMSO-ds) § 145.1, 139.6, 133.4, 128.7, 125.1,
123.0, 121.7, 36.4. HPLC (UV) > 95%. LRMS (ESI") m/z 279.4 (M-H).
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4) Synthesis of N,N"'-(9H-fluorene-2,7-diyl)dipicolinimidamide (23) using method
C2.

o L OO

DMF, rt to 60 °C
12 23 (94%)

Y

9H-fluorene-2,7-diamine (24.7 mg, 0.13 mmol) and 17 (180.9 mg, 0.50 mmol) were
dissolved in 6 ml of anhydrous DMF in a KIMAX sealed tube. The reaction mixture was
stirred under argon atmosphere over 4h at room temperature. Then, the reaction was
heated at 60 °C for one day. Water (10 mL) was added and the aqueous layer was extracted
with EtOAc and CH2Cl> to remove the by-products and starting material. The aqueous
layer was concentrated in vacuo to yield a brownish oil. Hexane was added and the
precipitate was filtered over a Buchner funnel. The precipitate was re-dissolved in water
and a precipitate was formed by the addition of a saturated aqueous solution of NaHCO3,
The precipitate was collected and dried to give a yellow powder (48.0 mg; 94%). m.p:
210.2-211.4°C. LRMS (ESI*) m/z 405 [M+H]*. *"H NMR (400 MHz, DMSO-ds) & 8.65
(d, J=4.8Hz, 2H),8.35(d, J=7.9 Hz, 2H), 7.97 (t, J = 7.7 Hz, 2H), 7.77 (d, J = 8.0 Hz,
2H), 7.56 (dd, J = 7.5, 4.8 Hz, 2H), 7.16 (s, 2H), 6.96 (d, J = 8.0 Hz, 2H), 6.76 (bs, 2H),
3.87 (s, 2H). °C NMR (101 MHz, DMSO-dg) & 152.0, 151.5, 148.1, 147.9, 143.9, 137.1,
136.2, 125.4, 121.3, 120.5, 119.9, 118.5, 36.6.
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5) NMR spectra and HPLC-MS traces of target compounds
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13C NMR (101 MHz, DMSO-de)
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13C NMR (126 MHz, DMSO-de)
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Compound 1g

IH NMR (500 MHz, DMSO-ds)
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13C NMR (126 MHz, DMSO-de)
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IH NMR (500 MHz, DMSO-ds)
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13C NMR (75 MHz, DMSO-ds)
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Compound 2d

IH NMR (500 MHz, DMSO-ds)
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13C NMR (100 MHz, DMSO-de)
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Compound 2f

IH NMR (400 MHz, DMSO-ds)
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17-10-2019-G5-95_t5
IN-II-16-col-T19 Sm (Mn, 2x3)

4; Diode Array
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'H NMR (500 MHz, Methanol-da)
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13C NMR (126 MHz, Methanol-d4

IN-III-45-01-TS-13c
STANDARD PROTON PARAMETERS
Selective band center: 5.42 (ppm); width: 98 (Hz) IS RBAILIAGLIBR=S
Multi-frequency selection 2 8F TusaRguaddNgae
| VTSNS e
cl
N H
croo =
HH N o @
. :
H
29
(- '\ )
" _— P P | - " ) " ool .
e sem—— L | A ’ ’ vy p— Ay
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
07-06-2023-G10-85._t5
IN-I1-45_5mM Sm (Mn, 2x3) 4 Diode Aray
426 Tasa
a0e2 Time Hoign " vea Atgate
a2
504 621 092
3002 684 1316 8207 131
w2 2002
1062

Cl
NN
¢ o St
sasen NH N HN
BN H
NN
H

2g

149 16122020 267 293 320341

6
100 150 | 200 250 300 350 400 450 500 = 550 600 650  7.00 75
IN-1I1-45_SmM 1: Scan ES+
21
1007 21867
=
oy LAiassaadasiatasssass sesassasns hasedaane asssaent A uast e Time

5S40



Compound 12

IH NMR (400 MHz, DMSO-ds)

N\\(H\
12

9.29

3.37 H20

~283

¢

13C NMR (101 MHz, DMSO-de)

H
e
oy O
H ]

12

150.66

1 (ppm)

GRE 85
f8@  an
ces o
AN

L

36.62

T T T T T T T T T T T T T T T T T T T
270 260 250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

1 (ppm)

S41



07-06-2023-G5-95_t5
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13C NMR (100 MHz, DMSO-de)

IN-II1-46-F4.11.fid
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Compound 16

IH NMR (400 MHz, DMSO-ds)
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07-10-2020-G15-95_t10
IN-IV-19-T12-16 Sm (Mn, 2x3)
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Compound 3a

IH NMR (400 MHz, DMSO-ds)

JNII40-FA2.10.fid
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21-11-2018-G2-95_t5
IN-I-40-FA2 Sm (Mn, 2x3)

4: Diode Array
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13C NMR (126 MHz, DMSO-de)

CD-VII-54-54-13c
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Compound 3c (free base and TFA salt)

IH NMR (500 MHz, DMSO-ds)

DC-I11-49.10.fid
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13C NMR (126 MHz, DMSO-de)

DC-111-49.20.fid
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Compound 3d

IH NMR (500 MHz, DMSO-ds)
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27-09-2022-G10-95_t5

IN-V-47 Sm (Mn, 2x3) 4: Diode Array
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13C NMR (101 MHz, DMSO-ds)

IN-V-48.21.fid
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Compound 3f

'H NMR (500 MHz, DMSO-ds)

DC-111-43.10.fid
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13C NMR (101 MHz, DMSO-ds)
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Compound 3g
'H NMR (400 MHz, DMSO-ds)
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Compound 3h

IH NMR (400 MHz, DMSO-ds)
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DC-III-3_300
new experiment

IH NMR (300 MHz, DMSO-ds)
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30-03-2023-G2-95_t5
DC-1II-3-PPDO-BAS-2 Sm (Mn, 2x3)

4: Diode Array
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DC-II1-2-PPDO-BAS-13c
STANDARD PROTON PARAMETERS

13C NMR (101 MHz, DMSO-de)
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Compound 3k

IH NMR (400 MHz, DMSO-ds)

DC-III-4-PPDO-BAS
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13C NMR (101 MHz, DMSO-ds)

DC-III-4-PPDO-BAS

single pulse decoupled gated NOE
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27-02-2023-G2-95_t5

DC-II-4-PPDO-BAS Sm (Mn, 2¢3) 4: Diode Array
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13C NMR (101 MHz, DMSO-ds)

DC-11-97

single pulse decoupled gated NOE
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Compound 18

IH NMR (500 MHz, DMSO-ds)
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27-09-2022-G2-95_t5

IN-AV-16 Sm (M, 2x3) 4 Diode Array
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Compound 19

'H NMR (500 MHz, DMSO-ds)
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13C NMR (126 MHz, DMSO-de)

DC-III-40-13c 283338388888
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Compound 20

IH NMR (500 MHz, DMSO-ds)

IN-IV-39-1h
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10-09-2020-G15-95_t5

IN-IV-39 Sm (Mn, 2¢3) 4: Diode Array
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Compound 23
'H NMR (400 MHz, DMSO-ds)

DC-II1-67.10.fid
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13C NMR (101 MHz, DMSO-de)

DC-111-67.11.fid

mmmmm
TN RT
mmmmm
RRafapaie)

36.55

T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

References

(1) Tse, W. C.; Boger, D. L. A Fluorescent Intercalator Displacement Assay for Establishing DNA
Binding Selectivity and Affinity. Curr. Protocols Nucleic Acid Chem. 2005, 20 (1), 8.5.1-8.5.11.
DOI: https://doi.org/10.1002/0471142700.nc0805s20.

(2) Nué-Martinez, J. J.; Alkorta, I.; Dardonville, C. High yield synthesis of trans-azoxybenzene
versus 2-isopropoxy-4-nitrobenzoic acid: influence of temperature and base concentration.
Arkivoc 2021, viii, 265-276. DOI: https://doi.org/10.24820/ark.5550190.p011.489.

(3) Rios Martinez, C. H.; Miller, F.; Ganeshamoorthy, K.; Glacial, F.; Kaiser, M.; De Koning, H. P.;
Eze, A. A.; Lagartera, L.; Herraiz, T.; Dardonville, C. A new nonpolar N-hydroxy imidazoline lead
compound with improved activity in a murine model of late-stage Trypanosoma brucei brucei
infection is not cross-resistant with diamidines. Antimicrob. Agents Chemother. 2015, 59 (2),
890-904, Article. DOI: 10.1128/AAC.03958-14 Scopus.

S68


https://doi.org/10.1002/0471142700.nc0805s20
https://doi.org/10.24820/ark.5550190.p011.489

