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General Procedures for the Synthesis of Alkynes

General procedure A for the synthesis of alkynes 5a-14a (series a)

To a solution of the corresponding secondary amine (2 equiv) in dry THF (1.5 M), K.CO3 (2.5 equiv)
and propargyl bromide (1 equiv) were added. The reaction mixture was stirred at 25 °C for 12 h under
nitrogen, then was diluted with water and extracted with EtOAc (x2). The combined organic layers
were washed with brine (x1), dried over anhydrous sodium sulfate and concentrated in vacuo to obtain
the corresponding products (Scheme S1).
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Scheme S1. General procedure for the synthesis of alkynes 5a-14a.

1-(prop-2-yn-1-yl)piperidine (5a)

The title compound was prepared from piperidine according to general procedure A and was used in
the next step without further purification. Light brown oil: yield 68%; IR (KBr) 3114, 1671, 1608,
1392, 1370, 1276, 1245, 1134, 1075, 847, 584 cm™!; TH-NMR (300 MHz, CDCl3) 63.21 (d, J = 1.83
Hz, 2-H) 2.46 (t, /= 4.9 Hz, 4-H), 2.19 (t, /= 1.8 Hz, 1-H), 1.58 (quint, J = 5.5, 4-H), 1.39 (quint, J
= 4.9 Hz, 2-H) ppm; BC-NMR (75 MHz, CDCl3) & 79.4, 72.9, 53.2, 47.7, 26.0, 24.0 ppm. The
spectral data were consistent with those reported previously [1].

1-(prop-2-yn-1-yl)pyrrolidine (6a)

The title compound was prepared from pyrrolidine according to general procedure A and was used
in the next step without further purification. Light brown oil: yield 26%; IR (KBr) 3302, 3200, 2968,
2791, 1661, 1432, 1127, 651 cm’!; TH-NMR (300 MHz, CDCl3) 6 3.32 (d, J = 2.5 Hz, 2-H), 2.54-
2.50 (m, 4-H), 2.13 (t, J = 2.5, Hz, 1-H), 1.73-1.70 (m, 4-H) ppm; *C-NMR (75 MHz, CDCl3) &
79.5,72.2,52.3,42.8, 23.7 ppm. The spectral data were consistent with those reported previously [1].

methyl-4-(prop-2-yn-1-yl)piperazine (7a)

The title compound was prepared from N-methylpiperazine according to general procedure A and
was used in the next step without further purification. Yellow oil: yield 53%; IR (KBr) 3292, 3187,
2936, 2797, 1674, 1456, 1283, 1163, 1013, 819 cm’'; 'TH-NMR (300 MHz, CDCl3) §3.24 (d,J=2.5
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Hz, 2-H), 2.56 (br's, 4-H), 2.43 (br s, 4-H), 2.23 (br s, 3-H), 2.19 (t, J = 2.5 Hz, 1-H) ppm; *C-NMR
(75 MHz, CDCl3) 6 78.6, 73.1, 54.8, 51.7, 46.7, 45.9 ppm. The spectral data were consistent with
those reported previously [1].

1-isopropyl-4-(prop-2-yn-1-yl)piperazine (8a)

The title compound was prepared from N-isopropylpiperazine according to general procedure A and
was used in the next step without further purification. Yellow oil: yield 87%; IR (KBr) 3306, 3207,
2965, 2813, 1672, 1611, 1453, 1332, 1178, 1012 ¢cm-!; 'H-NMR (300 MHz, CDCl3) & 3.08 (br s, 2-
H), 2.40 (br s, 9-H), 2.07 (s, 1-H), 0.84 (br s, 6-H) ppm; *C-NMR (75 MHz, CDCl3) § 78.7, 72.9,
54.1,52.1, 48.2, 46.6, 18.4 ppm.

4-(prop-2-yn-1-yl)morpholine (9a)

The title compound was prepared from morpholine according to general procedure A and was used
in the next step without further purification. Yellow oil: yield 42%; IR (KBr) 3289, 2962, 2857, 1677,
1453, 1290, 1116, 1006, 861 cm'; "TH-NMR (300 MHz, CDCls) §3.66-3.61 (m, 4-H), 3.21-3.15 (m,
2-H), 2.49-2.44 (m, 4-H), 2.19 (d, J = 1.8 Hz, 1-H) ppm; ¥*C-NMR (75 MHz, CDCl;) § 78.4, 73.4,
66.7, 52.1,47.1 ppm. The spectral data were consistent with those reported previously [1].
1-(prop-2-yn-1-yl)piperidin-4-ol (10a)

The title compound was prepared from 4-hydroxypiperidine according to general procedure A and
was used in the next step without further purification. Yellow solid: yield 89%; mp 103-104 °C; IR
(KBr) 3197, 2942, 2794, 2113, 1450, 1329, 1070, 1022, 783 cm'; TH-NMR (300 MHz, CDCl3) &
3.62-3.58 (m, 1-H), 3.24 (d, J = 2.5 Hz, 2-H), 2.88 (br s, 1-H), 2.76-2.72 (m, 2-H), 2.33-2.26 (m, 2-
H), 2.21 (t, J = 2.5 Hz, 1-H), 1.88-1.84 (m, 2-H), 1.61-1.57 (m, 2-H) ppm; 3C-NMR (75 MHz,
CDCl3) 678.8,73.3,67.2,49.9,46.9, 34.3 ppm. The spectral data were consistent with those reported
previously [2].

propargyl alcohol (11a) and 1-dimethylamino-2-propyne (12a) were commercially available.
2,2'-(prop-2-yn-1-ylazanediyl)bis(ethan-1-o0l) (13a)

The compound was prepared as described previously [3].
1-(methylsulfonyl)-4-(prop-2-yn-1-yl)piperazine (14a)

The title compound was prepared from 1-methylsulfonyl-piperazine according to general procedure
A and the crude was purified by column chromatography using EtOAc/MeOH 9:1 + 1% conc.
NH4OH as eluant. Yellow oil: yield 42%; IR (KBr) 3289, 2962, 2857, 1677, 1453, 1290, 1116, 1006,
861 cm™!'; 'TH-NMR (300 MHz, CDCls) 6 3.66-3.61 (m, 4-H), 3.21-3.15 (m, 2-H), 2.49-2.44 (m, 4-
H), 2.19 (d, J= 1.8 Hz, 1-H) ppm; ¥C-NMR (75 MHz, CDCls) § 78.4, 73.4, 66.7, 52.1, 47.1 ppm.

General procedure B for the synthesis of alkynes 5b-11b (series b)

To a solution of the corresponding secondary amine (2 equiv) in dry THF (1.5 M), K.CO3 (2.5 equiv)
and 4-bromo-1-butyne (1 equiv) were added. The reaction mixture was stirred at reflux overnight
under nitrogen, then was diluted with water and extracted with EtOAc (x3). The combined organic
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layers were washed with brine (x1), dried over anhydrous sodium sulfate and concentrated in vacuo
to obtain the corresponding products (Scheme S2).
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Scheme S2. General procedure for the synthesis of alkynes Sb-11b.

1-(but-3-yn-1-yl)piperidine (Sb)

The title compound was prepared from piperidine according to general procedure B and was used in
the next step without further purification. Orange oil: yield 51%; 'H-NMR (300 MHz, CDCl3) §2.53
(td, J/=8.0/2.1 Hz, 2-H), 2.37-2.32 (m, 6-H), 1.93 (t, J=2.5 Hz, 1-H), 1.60-1.48 (m, 4-H), 1.40-1.38
(m, 2-H) ppm; BC-NMR (75 MHz, CDCl3) & 82.6, 68.7, 57.6, 53.9, 25.6, 24.0, 16.4 ppm. The
spectral data were consistent with those reported previously [4].

1-(but-3-yn-1-yl)pyrrolidine (6b)

The title compound was prepared from pyrrolidine according to general procedure B and was used in
the next step without further purification. Yellow oil: yield 20%; 'H-NMR (300 MHz, CDCl3) §2.63
(td, J=7.6/2.2 Hz, 2-H), 2.50 (br s, 4-H), 2.40-2.36 (m, 2-H), 1.95 (t,J = 2.6 Hz, 1-H), 1.77-1.74 (m,
4-H) ppm; 13C-NMR (75 MHz, CDCl3) § 82.3, 68.6, 54.6, 53.6, 23.1, 18.4 ppm. The spectral data
were consistent with those reported previously [4].

1-(but-3-yn-1-yl)-4-methylpiperazine (7b)

The title compound was prepared from N-methylpiperazine according to general procedure B and the
crude was purified by column chromatography using EtOAc/CH30OH 5:5 as eluant. Yellow oil: yield
34%; 'TH-NMR (300 MHz, CDCls) §2.34-2.06 (m, 12-H), 2.00 (br s, 3-H), 1.75 (t, J= 2.5 Hz, 1-H)
ppm; BC-NMR (75 MHz, CDCls) & 82.8, 68.9, 56.5, 54.5, 52.3, 45.6, 16.3 ppm. The spectral data
were consistent with those reported previously [4].

1-(but-3-yn-1-yl)-4-isopropylpiperazine (8b)

The title compound was prepared from N-isopropylpiperazine according to general procedure B and
the crude was purified by column chromatography using EtOAc/CH3OH 95:5 as eluant. Yellow oil:
yield 60%; TH-NMR (300 MHz, CDCl3) §2.49-2.35 (m, 11-H), 2.18 (td, J= 6.4/1.8 Hz, 2-H), 1.81
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(t,J=2.5 Hz, 1-H), 0.85 (dd, J = 6.4/2.2 Hz, 6-H) ppm; 3C-NMR (75 MHz, CDCls) & 82.4, 68.9,
56.8, 54.1,52.9, 48.3, 18.4, 16.4 ppm.

4-(but-3-yn-1-yl)morpholine (9b)

The title compound was prepared from morpholine according to general procedure B and was used
in the next step without further purification. Yellow oil; yield 58%; IR (neat) 3291, 2951, 2855, 2811,
2118, 1458, 1277, 1138, 1114, 1070, 1006, 866, 632, cm™; 'H-NMR (300 MHz, CDCl3) 6 3.57-3.56
(m, 4-H), 2.46-2.24 (m, 8-H), 1.88 (s, 1-H) ppm; *C-NMR (75 MHz, CDCls) § 82.4, 69.1, 66.7,
57.2,53.3, 16.5 ppm. The spectral data were consistent with those reported previously [4].

1-(but-3-yn-1-yl)piperidin-4-ol (10b)

The title compound was prepared from 4-hydroxypiperidine according to general procedure B and
was extracted with EtOAc (x5). It was used in the next step without further purification. Yellow oil;
yield 18%; IR (neat) 3290, 2939, 2815, 2117, 1454, 1366, 1283, 1115, 1067, 632, cm’!; 'TH-NMR
(300 MHz, CDCl3) 6 3.69-3.63 (m, 1-H), 2.79-2.76 (m, 2-H), 2.60-2.33 (m, 5-H), 2.22-2.15 (m, 2-
H), 1.97 (s, 1-H), 1.89-1.85 (m, 2-H), 1.61-1.55 (m, 2-H) ppm; 3C-NMR (75 MHz, CDCl;) ¢ 83.1,
69.2,67.7,57.0, 50.9, 34.4, 17.0 ppm.

3-butyn-1-ol (11b) was commercially available.

General procedure C for the synthesis of alkynes 5c-11c¢ (series c)

A stirred mixture of pent-4-yn-1-yl 4-methylbenzenesulfonate (1.2 equiv) prepared as described
previously [5]. K2COs3 (2 equiv) and the corresponding secondary amine (1 equiv) in DMF (0.5 M)
was heated at 80 °C for 3 h under nitrogen. Then the reaction mixture was diluted with water and
extracted with EtOAc (x3). The combined organic layers were washed with brine (x2), dried over
anhydrous sodium sulfate and concentrated in vacuo to obtain the corresponding products (Scheme
S3).

T o}
A
///\/\OH TsCl TEA DMAP \/\/O\gzo NHR, K,COs; ///\/\NRZ
CH,Cl, dry DMF 80 °C
11c 25 °C 3h
overnight
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Scheme S3. General procedure for the synthesis of alkynes Sc-11c.
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1-(pent-4-yn-1-yl)piperidine (5c¢)

The title compound was prepared from piperidine according to general procedure C and was used in
the next step without further purification. Orange oil: yield 86%; TH-NMR (300 MHz, CDCl3) §2.25-
2.21 (m, 6-H), 2.06 (td, J =7.0/2.7 Hz, 2-H), 1.80 (t, J =2.7 Hz, 1-H), 1.56 (quint, J = 7.3 Hz, 2-H),
1.47-1.41 (m, 4-H), 1.30-1.28 (m, 2-H) ppm; BC-NMR (75 MHz, CDCl3) § 84.0, 68.2, 58.0, 54.4,
25.9,25.7,24.3, 16.4 ppm. The spectral data were consistent with those reported previously [6].

1-(pent-4-yn-1-yl)pyrrolidine (6¢)

The title compound was prepared from pyrrolidine according to general procedure C and was used in
the next step without further purification. Brown oil: yield 74%; 'H-NMR (300 MHz, CDCl3) §2.48-
2.42 (m, 6-H), 2.17 (quint, J =6.7 Hz, 2-H), 1.88 (t, J =2.7 Hz, 1-H), 1.70-1.62 (m, 6-H) ppm; *C-
NMR (75 MHz, CDCl3) 6 84.2, 68.4, 55.3, 54.1, 27.9, 23.4, 16.6 ppm. The spectral data were
consistent with those reported previously [6].

1-methyl-4-(pent-4-yn-1-yl)piperazine (7¢)

The title compound was prepared from N-methylpiperazine according to general procedure C and
was used in the next step without further purification. Orange oil; yield 68%; "H-NMR (300 MHz,
CDCl3) 62.20-2.16 (m, 10-H), 2.04-1.95 (m, 5-H), 1.74 (t, J =2.7 Hz, 1-H), 1.46 (quint, J =7.3 Hz,
2-H) ppm; BC-NMR (75 MHz, CDCl3) §83.8, 68.2, 56.9, 54.8, 52.9, 45.8, 25.5, 16.1 ppm.

1-isopropyl-4-(pent-4-yn-1-yl)piperazine (8c)

The title compound was prepared from N-isopropylpiperazine according to general procedure C and
was used in the next step without further purification. Orange oil; yield 85%; "H-NMR (300 MHz,
CDCl3) 62.39-2.09 (m, 11-H), 1.92 (td, J =6.7/2.4 Hz, 2-H), 1.68 (t, J =2.4 Hz, 1-H), 0.74 (br d, 6-
H) ppm; 3C-NMR (75 MHz, CDCls) & 83.6, 68.1, 56.9, 53.9, 53.1, 48.2, 25.3, 18.2, 15.9 ppm.

4-(pent-4-yn-1-yl)morpholine (9¢)

The title compound was prepared from morpholine according to general procedure C and was used
in the next step without further purification. Orange oil; yield 60%; IR (neat) 3292, 2952, 2854, 2809,
2117, 1456, 1268, 1137, 1115, 1010, 866, 629 cm™!; TH-NMR (300 MHz, CDCI3) J 3.64 (br s, 4-H),
2.38 (br d, 6-H), 2.21-2.17 (m, 2-H), 1.89 (s, 1-H), 1.65 (quint, J = 7.0 Hz, 2H) ppm; 3C-NMR (75
MHz, CDCl3) 0 84.2, 68.5, 67.1, 57.7, 53.8, 25.6, 16.4 ppm.

1-(pent-4-yn-1-yl)piperidin-4-ol (10c)

The title compound was prepared from 4-hydroxypiperidine according to general procedure C and
was extracted with EtOAc (x5). The crude was purified by column chromatography using
EtOAc/MeOH 8:2 as eluant. Yellow solid; yield 41%; mp 86-89 °C; IR (KBr) 3187, 2922, 2803,
2772, 1428, 1360, 1241, 1187, 1136, 1079, 746, 723, cm™; 'TH-NMR (300 MHz, CDCl3) 6 3.63-3.58
(m, 1-H), 2.73-2.69 (m, 2-H), 2.36 (t, J = 7.1 Hz, 2-H), 2.18-2.04 (m, 4-H), 1.90 (s, 1-H), 1.84-1.80
(m, 2-H), 1.70-1.50 (m, 4-H) ppm; *C-NMR (75 MHz, CDCl3) J 84.2, 68.6, 67.7, 57.3, 51.2, 34 .4,
26.0, 16.5 ppm; MS (ESI) m/z 168 [M+H]".

4-pentyn-1-ol (11¢) was commercially available.
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General procedure D for the synthesis of alkynes 5d-11d (series d)

A stirred mixture of hex-5-yn-1-yl 4-methylbenzenesulfonate (1.2 equiv) prepared as described
previously [5]. K2COs3 (2 equiv) and the corresponding secondary amine (1 equiv) in DMF (0.5 M)
was heated at 80 °C for 3 h under nitrogen. Then the reaction mixture was diluted with water and
extracted with EtOAc (x3). The combined organic layers were washed with brine (x2), dried over
anhydrous sodium sulfate and concentrated in vacuo to obtain the corresponding products (Scheme
S4).

\/\/\ TsCl TEA DMAP $=0 NHRz KoCOs X
OH NR;
11d CHZClzdry DMF 80 °C
25°C
overnight

_ — T

11d

Scheme S4. General procedure for the synthesis of alkynes Sd-11d.

1-(hex-5-yn-1-yl)piperidine (5d)

The title compound was prepared from piperidine according to general procedure D and was used in
the next step without further purification. Orange oil; quantitative yield; IR (neat) 3309, 2933, 2855,
2764,2117, 1681, 1442, 1154, 1121, 1089, 624, cm™!; TH-NMR (300 MHz, CDCl3) 6 2.15-1.98 (m,
8-H), 1.76 (s, 1-H), 1.37-1.22 (m, 10-H) ppm; ¥*C-NMR (75 MHz, CDCl3) J 84.0, 68.2, 58.6, 54.3,
26.4,25.7,24.2, 18.1 ppm; MS (ESI) m/z 166 [M+H]".

1-(hex-5-yn-1-yl)pyrrolidine (6d)

The title compound was prepared from pyrrolidine according to general procedure D. Considering
the volatility of the product, diethyl ether was used as the extraction solvent, which was evaporated
under vacuum at a temperature not exceeding 40 °C. The compound was used in the next step without
further purification. Yellow oil: quantitative yield; IR (neat) 3308, 2937, 2875, 2787, 2117, 1699,
1457, 1429, 1154, 1126, 624, 549, cm’!; TH-NMR (300 MHz, CDCl3) 6 2.30-2.23 (m, 6-H), 2.04 (br
s, 2-H), 1.77 (s, 1-H), 1.59-1.58 (m, 2-H), 1.45-1.43 (m, 2-H) ppm; *C-NMR (75 MHz, CDCls) ¢
84.0, 68.3, 55.8, 54.0, 28.0, 26.5, 23.2, 18.2 ppm; MS (ESI) m/z 152 [M+H]".

1-(hex-5-yn-1-yl)-4-methylpiperazine (7d)

The title compound was prepared from N-methylpiperazine according to general procedure D. The
crude was purified by column chromatography using EtOAc/MeOH 8:2 as eluant. Yellow oil: yield
35%; IR (neat) 3307, 2936, 2793, 1701, 1458, 1284, 1237, 1162, 1147, 1014, 626, cm’!; TH-NMR
(300 MHz, CDCl3) 6 2.30 (br s, 6-H), 2.22-2.17 (m, 3-H), 2.14-2.05 (m, 6-H), 1.80 (br s, 1-H), 1.47-
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1.37 (m, 4-H) ppm; 1¥*C-NMR (75 MHz, CDCls) 6 84.1, 68.4, 57.9, 55.0, 53.1, 45.9, 26.3, 25.8, 18.2
ppm; MS (ESI) m/z 181 [M+H]".

1-(hex-5-yn-1-yl)-4-isopropylpiperazine (8d)

The title compound was prepared from N-isopropylpiperazine according to general procedure D and
was purified by column chromatography using EtOAc/MeOH 7:3 as eluant. Yellow oil: yield: 62%;
IR (neat) 3310, 2938, 2809, 2117, 1702, 1455, 1361, 1245, 1177, 1132, 983, 625, cm’!; 'TH-NMR
(300 MHz, CDCl3) 6 2.52-2.40 (m, 9-H), 2.19-2.17 (m, 2-H), 2.08-2.06 (m, 2-H), 1.80 (s, 1-H), 1.42-
1.39 (m, 4-H), 0.91-0.89 (m, 6-H) ppm; *C-NMR (75 MHz, CDCl3) ¢ 84.1, 68.3, 58.0, 54.3, 53.4,
48.5,26.4,25.8, 18.5, 18.2 ppm; MS (ESI) m/z 209 [M+H]".

4-(hex-5-yn-1-yl)morpholine (9d)

The title compound was prepared from morpholine according to general procedure D. Considering
the volatility of the product, diethyl ether was used as the extraction solvent, which was evaporated
under vacuum at a temperature not exceeding 40 °C. The compound was used in the next step without
further purification. Yellow oil: quantitative yield; IR (neat) 3293, 2941, 2858, 2808, 2769, 1701,
1446, 1242, 1115, 865, 628, cm™!; TH-NMR (300 MHz, CDCls) 6 3.45-3.36 (m, 4-H), 2.17-2.04 (m,
6-H), 1.96 (br s, 2-H), 1.75 (t, J = 2.4 Hz, 1-H), 1.32 (br s, 4-H) ppm; 3C-NMR (75 MHz, CDCl3) ¢
83.8, 68.3, 66.4, 58.0, 53.3,25.9,25.1, 17.9 ppm; MS (ESI) m/z 168 [M+H]". The spectral data were
consistent with those reported previously [7].

1-(hex-5-yn-1-yl)piperidin-4-ol (10d)

The title compound was prepared from 4-hydroxypiperidine according to general procedure D and
was extracted with EtOAc (x5). The crude was purified by column chromatography using
EtOAc/MeOH 8:2 as eluant. Yellow oil: yield 66%; IR (neat) 3299, 2939, 2863, 2810, 2772, 2115,
1453, 1366, 1242, 1065, 731, 626, cm™; TH-NMR (300 MHz, CDCl;3) 6 3.67-3.66 (m, 1-H), 2.77-
2.75 (m, 2-H), 2.33-2.31 (m, 2-H), 2.19-2.12 (m, 4-H), 1.92-1.86 (m, 3-H), 1.59-1.52 (m, 6-H) ppm;
I3C-NMR (75 MHz, CDCl3) ¢ 83.9, 68.4, 66.9, 57.6, 50.9, 33.9, 26.2, 25.6, 18.0 ppm; MS (ESI) m/z
182 [M+H]".

5-hexyn-1-ol (11d) was commercially available.
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Figure S1. CD spectra of c-Myc G4 and c-Myc iM in the absence (black line) and presence of 10 equivalents of
compounds from series a (a), b (b), ¢ (¢) and d (d). The spectra were acquired at 20 °C (solid lines) and 100 °C (dashed

lines) for c-Myc G4, and at 5° (solid lines) and 90 °C (dashed lines) for c-Myc iM.
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Figure S2. CD spectra of Bcl-2 G4 and Bcl-2 iM in the absence (black line) and presence of 10 equivalents of compounds
from series a (a), b (b), ¢ (¢) and d (d). The spectra were acquired at 20 °C (solid lines) and 100 °C (dashed lines) for Bcl/-

2 G4, and at 5° (solid lines) and 90 °C (dashed lines) for Bcl-2 iM.

S11



No ligand
———15b
———16b

No ligand
———15a
——16a

6 )
—17a
—_ —18a —
8 19a 8)
£° E
o o
O '6 Ul O
v T 1 T i T 71 T T T L L B
220 240 260 280 300 320 340 360 220 240 260 280 300 320 340 360
Wavelength (nm) Wavelength (nm)
(a) (b)
-~ No ligand b | No ligand
15¢ | ——15d
6 foc 64 —
§ — & § 1od
E 0 E 01
o o
O _6 O -6 -
v L B B LA LR B = LA B LR BN BN RN B
220 240 260 280 300 320 340 360 220 240 260 280 300 320 340 360
Wavelength (nm) Wavelength (nm)
hTeloC iM (c)
12 -
e No ligand = No ligand
— 152 = 15b
; = | =
54 — 53 200
g o g e
E 21a E
O :22: O
-6 2te
LA LN B B BN BN B LA B LR RN BN BN R
220 240 260 280 300 320 340 360 220 240 260 280 300 320 340 360
Wavelength (nm) Wavelength (nm)
a b
12 ( ) . 12 ( ) .
No ligand | No ligand
—
6 i R
19¢
g o g
E0 £
o o
O 6 o
vttt -l’
220 240 260 280 300 320 340 360 220 240 260 280 300 320 340 360
Wavelength (nm) Wavelength (nm)
(c) (d)

Figure S3. CD spectra of Tel>; G4 and hTeloC iM in the absence (black line) and presence of 10 equivalents of compounds
from series a (a), b (b), ¢ (¢) and d (d). The spectra were acquired at 20 °C (solid lines) and 100 °C (dashed lines) for

Tel»; G4, and at 5° (solid lines) and 90 °C (dashed lines) for hTeloC iM.

S12



6 :1N:allgand 6 . ::dgbllgand
—16a = 16b
_ — _ 7 i N
a 19b

8 0 by 8 0 _"\K ! - "‘/;’f SR
e g W LY 'y 200
é E 1\ )C"_‘*"/ 21b

8 -6 o4
| DL DL LA DL BN B B 1 —T 11 rrrrr 1.7
220 240 260 280 300 320 340 360 220 240 260 280 300 320 340 360
Wavelength (nm) Wavelength (nm)
(b)

(a)

= No ligand = No ligand
6 1" 15¢ 6 . = 15d
——16C 16d

17¢ i ——17d
—18c 18d
19d

) 19¢ =)
3 0 3 0 -
E | E |
[a] [a)
] O 64

LA LA R L BN RENLE B AL LA R L BN RENLE R

220 240 260 280 300 320 340 360 220 240 260 280 300 320 340 360
Wavelength (nm)

d

Wavelength (nm)
(c)

Figure S4. CD spectra of Hairpin in the absence (black line) and presence of 10 equivalents of compounds from series a
(a), b (b), c (¢) and d (d). The spectra were acquired at 20 °C (solid lines) and 100 °C (dashed lines).

S13



c-Myc G4

T 1.0 T 1.0
2 2 L
G 0.8 — Noligana G 0.8+
© : é J
% 06' —_— :ga % 06" No ligand
= S ]
- 0.4- o - 044 "
& 21a 3 1—18
= 0.2 4 22a = 0.2 19b
© —— 23a © i 20b
S ] 24a E 21b
o 0.0+ 5 0.0

LA B LA B B BN B B pd LN L SN DL BN B BN B

20 30 40 50 60 70 80 90 100 20 30 40 50 60 70 80 90 100
Temperature (°C) Temperature (°C)
a b
T 1.0 T 1.0
5 o
7]

g 0.8 1 o 0.8
(@] b (@]
% 0.6 - No ligand < 0.6 No ligand
S04l —i S04l
T 0.4 17¢ 3 044
N 1 — 18¢ N iy 18d
= 0.2 4 19¢ = 0.2 1 19d
© —— 20c © 20d
£ i 21c £ 1 21d
5 0.0 5 0.0 1

LA B LA B B BN BN B zZ LA B LA BN B BN BN B

20 30 40 50 60 70 80 90 100 20 30 40 50 60 70 80 90 100
Temperature (°C) Temperature (°C)

c-Myc iM (c) (d)
T 1.0 T 1.0
R 4 k=) i
0084 » & 0.8
o - == No ligani O -
% 0.6 4 - % 0.6 4 1N50bligand
—_— - 17a — 4 7
% 044 % 04 1
202:_222 20_2_- -y
© V- 22a ®© 20b
Zo.—l'l'l'l'l'l'l'l' ZO- T T T T rrrrrrrr7

10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90

Temperature (°C) Temperature (°C)
(a) b

2 1.0 S 1.0

D - D

7] 7

o 0.8 1 o 0.8 1

o 1 J

_‘E 06- No ligand _E 06— No ligand

O J 15¢ O ] — 15d

© 044 5041 %

o) - . 16) J

N 924 19 N2 19

© —— 20c © 20d

£ | 21c € ] 21d

s 0.04 S 0.0
T T T T T > e B B e e e
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90

Temperature (°C) Temperature (°C)

(c)
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Figure S9. The strongest basic groups of the investigated compounds are circled in black. The pKa values of their
conjugated acids were used in the multivariate data analysis.
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Table S1. pKa values of the conjugated acid of the strongest
base (see Figure S9) of the investigated compounds, with the
corresponding pKa interval.

Compound pKa value pKa. interval
15a 7.5 7.1-8.0
16a 8.6 > 8.0
17a 7.7 7.1-8.0
18a 8.1 > 8.0
19a 5.8 5.1-6.0
20a 6.6 6.1-7.0
21a 5.7 5.1-6.0
22a 7.5 7.1-8.0
23a 6.1 6.1-7.0
24a 5.8 5.1-6.0
15b 9.0 > 8.0
16b 10.0 > 8.0
17b 7.9 7.1-8.0
18b 8.3 > 8.0
19b 6.8 6.1-7.0
20b 8.4 > 8.0
21b 5.7 5.1-6.0
15¢ 9.7 > 8.0
16¢ 10.5 > 8.0
17¢ 8.0 7.1-8.0
18¢ 8.4 > 8.0
19¢ 7.5 7.1-8.0
20c 8.8 > 8.0
21c 5.7 5.1-6.0
15d 10.0 > 8.0
16d 10.7 >8.0
17d 8.0 7.1-8.0
18d 8.4 > 8.0
19d 7.7 7.1-8.0
20d 9.1 > 8.0
21d 5.8 5.1-6.0
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Table S2. Differences in chemical shifts (Ad) of selected signals of c-Myc G4 upon addition (2 equiv) of 20a, 23a, 15¢,
18¢, and 21d (G4 in the presence of compounds minus G4 alone).

. Ad (ppm)
Signal Proton ® (ppm) 20a 23a 15¢ 18¢ 21d
1 G16 (H1) 11.672 20.02 20.02 20.04 20.06 0
2 G7 (H1) 11.549 0.01 0.01 0 0 0
3 Gl1 (H1) 11.485 0 0 0 0 0
4 G12 (H1) 11.252 0 0 20.01 20.03 0
5 G21 (H1) 11.117 0 0 20.01 -0.05 0
6 G20 (H1) 11.009 N.D.! N.D.! N.D.! N.D.! N.D.!
7 G8/G17 (H1) 10.919 0 0 0 20.13 0
8 G13 (H1) 10.833 0.02 0.02 0.02 20.02 0
9 G22 (H1) 10.808 20.01 20.01 20.01 20.03 0
10 G18 (H1) 10.794 20.02 20.02 20.02 20.01 0
11 GO (H1) 10.384 0.02 0.02 20.01 20.10 0
12 A5 (HS) 8.364 0.03 0.03 0.04 0.05 0
13 Al5 (H2) 8.234 0.06 0.07 0.09 0.12 0.01
14 G16 (HS) 7.894 0 0 20.01 20.03 0
15 G7 (HS) 7.875 0.03 0.04 0.05 0.02 0
16 G5 (HS) 7.827 0.01 0.01 0 20.02 0
17 Gl11 (HS) 7.774 0.01 0.01 0.01 0 0
18 G12/G20 (HS) 7.684 0.01 0.01 0 0 0
19 G21 (HS) 7.664 0.01 0.01 0.01 0.01 0
20 G13 (H8)/T19 (H6) 7.651 N.D.! N.D.! N.D.! N.D.! N.D.!
21 T10 (H6) 7.637 0 0 0 0 0
22 G17/G18 (HS) 7.632 0 0 0 0 0
23 A6 (H2) 7.615 N.D.! N.D.! N.D.! N.D.! N.D.!
24 A24 (HS) 7.580 N.D.! N.D.! 20.01 20.02 0
25 GO (HS) 7.553 0 0 20.01 20.02 0
26 G8 (HS) 7.532 0 0 20.01 20.02 0
27 T14 (H6) 7.425 0.01 0.01 0.01 0.01 0
28 A6 (H8) 7.418 0 0 0 0.01 0
29 G22 (HS) 7377 20.01 20.02 20.03 20.03 0
30 A25 (HS) 7327 0.03 0.02 20.01 N.D.! 0.01
31 A25 (H2) 7254 0.06 0.06 0.05 20.01 0.01
32 T4 (H6) 7.008 0.01 0.01 0 20.02 N.D.!
33 T23 (H6) 6.961 N.D.! N.D.! N.D.! N.D.! N.D.!
34 A24 (H2) 6.906 N.D.! N.D.! N.D.! N.D.! N.D.!

I'N.D. = Not determined.
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Table S3. Differences in chemical shifts (Ad) of selected signals of #TeloC iM upon addition (2 equiv) of 20a, 23a, 15¢,
18c¢, and 21d (iM in the presence of compounds minus iM alone).

. Ad (ppm)
Signal Proton o (ppm) 20a 23a 15¢ 18¢ 21d
1 C7:C197/C8:C20° 15.498 0 0 0 0 0
2 C3:C15/C2"Cl4 15377 0 0 0 0 0
3 C9:C21"/C1":C13 15.212 0 0 0 0 0
4 A6/A11/A12 (HS) 8.209 0.02 0.02 0.03 0.03 0
5 A6/A12 (H2) 8.130 0.02 0.02 0.02 0.02 0
6  All (H2)/Al7 (H2, HS) 7.974 0.04 0.04 0.06 0.07 0
7 T22 (H6) 7.748 ND! ND! ND! ND! 0
8 A5 (H2) 7.738 0.03 0.03 0.03 0.04 0
9 T10 (H6) 7.531 0 0 0 0 0
10 Al8 (H2) 7.408 0.02 0.02 0.02 0.03 0
11 A5 (HS) 7.398 0.01 0.01 0.02 0.02 0
12 T16 (H6) 7354 0.01 0.01 0.01 0.01 0
13 A18 (HS) 7.206 0.01 0.01 0.01 0.01 0

I'N.D. = Not determined.
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Figure S10. 1D 'H NMR spectra (¢ and d) and STD spectra (a and b) of compound 15¢ (0.250 mM) in presence of c-
Myc G4 (a and c) and hTeloC iM (b and d).
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Figure S11. 1D '"H NMR spectra (¢ and d) and STD spectra (a and b) of compound 18¢ (0.250 mM) in presence of c-
Myc G4 (a and c) and hTeloC iM (b and d).
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Figure S12. 1D 'H NMR spectra (¢ and d) and STD spectra (a and b) of compound 20a (0.250 mM) in presence of c-
Myc G4 (a and c) and hTeloC iM (b and d).
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Figure S13. 1D 'H NMR spectra (¢ and d) and STD spectra (a and b) of compound 23a (0.250 mM) in presence of c-
Myc G4 (a and c) and hTeloC iM (b and d).
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Figure S14. 1D 'H NMR spectra (¢ and d) and STD spectra (a and b) of compound 21d (0.250 mM) in presence of c-
Myc G4 (a and c) and hTeloC iM (b and d).
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Figure S15. Representative fluorescence emission spectra of (a,b,¢) 20a, (d,e,f) 23a, (g,h,i) 15¢, and (I,m,n) 18¢ (2.5—
3.5 uM) in the absence and presence of stepwise additions (5 uL) of c-Myc G4, c-Myc iM, or hTeloC iM (150-200 uM),
at 25 °C.
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Figure S16. Representative fluorescence emission spectra of (a,b) 21d, and (¢) 18¢ (2.5-3.5 uM) in the absence and
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Figure S33. 1D 'H (top) and *C APT (bottom) NMR spectra of compound 20b.

120

210 200 190 180 170 160 150 140

220

S43



01879

€595t

8629t

HO

OH

0000't

0801°C

wwmm@.vo.ﬁ i

Ji oM

H

HH

8045°C
79.58°C
€88L°C
SS6L°CT
£018°C
6418°C
8CE8C
00+8'C
8E0L°€E
[4374%
09zLe
€EEL'E
€8VL°E
LSSL°€E

L66T°S
Amwom‘m

01669
Fov66°9
F0ET0°Z
F9L10°L
51207,
g 606

rZ862°L

I THSE'L

- 665€"L
A: WIEL

\os/e'/
6286,
-oTO0Y L
63012
L 65Tt/
LeTzy',
£62h'L

6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0

6.5

f1 (ppm)

|
[
w

— ¥$IS0'1Z

— 0S9v'8Z

Ll wad
TIEV LY
A4 varid
0866'Lb
£96T7'8b

— 166909

(245448
“omvo.mﬁ
.\.omno.wﬁ

PE9S'8TT

£85£°821

—SLLy'SET

—T1S6LbT

—SBSTEST
— S8VE'BST

-20

-10

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
Figure S34. 1D 'H (top) and *C APT (bottom) NMR spectra of compound 21b.

220

S44



0000°'%

(44444

£614866T

Juk

)

080€'S

£400°L
11102
LL10°L
[4230A
vLEQL
[43A
€E6T°L
& A\Hcoom.n
= JrTEsEL
IR-/0L€°L
6¥8E°L
6T6€L
TP,
08TH'L
T9¢v'L
8CEY'L
S6EY'L

5.0

6.0

6.5

7.0

8.0

f1 (ppm)

/ £801°1C
I w6z
ﬁ 8b91'ST

1158'SC

£188°9b
8bOT°LY
S8bb /b
€Ly
9v10'8k

8b1E8Y
L1858
064T°bS

— TE0E'8S

1800221
“ +820°STT
06£0°82T
$685°821T
bLSL8TT

—8665'SET

—8EST P
—B8LE0EST

—800£"8ST

90

T
110
f1 (ppm)

Figure S35. 1D 'H (fop) and *C APT (bottom) NMR spectra of compound 15c¢.

T T
210 200

T
220

S45



U

SET0°2T
6€£7°7T
£068'€ u
L
\ J
@ S626'1
0000's V.
Zz
e
.y
Z
\ Q
\ =z m
\N
2
z

8b6L'1
82087
€518
£618°T
(5787
60v8'T
T 1687
16987
£9/8°T
0p05°T
sz
[ & 00es?
1865
0£95°
05T
95857
1209
$909°C
$929°C
9ee9°
81597
0659°7
69.9°
0v89°T

% —S90€'S

H €010
-51€0°L
.A $90€°L
SETEL

% 998€°¢
8€6€°L
3392
1816
bbbl

0.0

0.5

1.0

1.5

4.0 35 3.0

4.5

5.0

6.0

6.5

7.5

f1 (ppm)

LaZenie
£088°CC
1206°2C

£568'9F
18412k
609
Tl Ly
08208t
191€°8k
/ 0565'8F

/ LLOV'SS

N 21

LLTLES

9190°221
“vaoAmﬂ
.\. L0821
e 1£65°8C1
[« 74 741

—9165°SET

—90€0°LbT

— THb0'EST

—E€L678ST

10

40

T
210

T
220

f1 (ppm)

Figure S36. 1D 'H (fop) and *C APT (bottom) NMR spectra of compound 16c¢.

S46



65L°T
608L°T
£208'T

9EV0'S 9082'C

01ST'Y

17c

SL9L0F % 4-8IKET
3

99T
L81/9T

6558°€

%lmmom.m

0810°2

€6€0°L

- 096¢°L
96£8°1 66062

0000" 896°L
| 8SLE°L

v88EL
|||||L1JuﬂnnnnnmmMJ 1565°L
6ETV' L
L
08Er°L

Obbb'L

0.0

0.5

1.0

1.5

2.0

4.0 35 3.0

4.5

5.0

6.0

6.5

7.5

f1 (ppm)

meTe
S66L'2T
1950'92

/]

8SLYY
0916'Sk
¥861°LY
618b°Lb
659L°LY
9810'8k
ObEE'8Y
SET9'8Y
PI8E'ZS
SLSEPS
62LE°LS

RTINS

6810221
“.Nmmo.mﬁ
\.Nmo_ 81
Amwom.wﬁ

8L°821

—T1929°SET

—96L1°LbT
—L166°CST

— 0b67'8ST

40

50

T T
210 200

T
220

f1 (ppm)

Figure S37. 1D 'H (fop) and *C APT (bottom) NMR spectra of compound 17¢.

S47



0€€0°ZT

9020°%

7890'2€

09Z8'€

I

)

1L86'T
00005
1

62907
I %BB;
8801
86601
£€592°1
12607

H PETS'T
9eb8'T
1981
7y

N 19967
\-66£6°7

m \ 806€°7

- 59667

- 05067
-os15°7
806572
L 2bssz
Locosz
- G665
L6s19°7
L 2829°C
Fecvoe
F 1959
[01£9°C
L969°C

% —L11€°S

88b0°L
20407
0zeeL
80€€°L
16L8°L
8L6E'L
PLOV'L
9ITV'L
20Eb°L

e s

0.5

1.0

1.5

3.0

4.0

4.5

55

f1 (ppm)

7.0

~—~ 01£9°/1
— 16E1C
— 06w
— U

LUE9Y
Q19T Ly
ZEVS'LY
9928ty
96018k
10628y

£V6E 8L
6b£9'8Y
8b8L'ZS
61b9'bS

7805°LS

ez
“m;o.mﬁ
£961°821
< £9v9°821
BEER'BLT

—8569'SET

—E9LT°LbT
— $868°Z51

—Z687°8ST

80

T
90

T
110
f1 (ppm)

Figure S38. 1D 'H (fop) and *C APT (bottom) NMR spectra of compound 18c.

T
210

T
220

S48



8SLLT

M €108°T
X 698'T
i 57S8°'T
6vCET
\.anm.N
075€C

1788°0C

€9LE°C
137444
00¥t'C
pSSH'T
0€95°C
F 6¥85°C
M 0679°C

£pP9°C

S699°C
785S9°E
9€L9°E
9689°¢
S9TL’E

£6€9°€ J
L

< S [ —soess

10669
99669
¥010°L
891072
[44 04
LLLLT ue0’L

s
/

— % 8/S€°L

Lh9EL
298€°L
6500,
ETTPL
98TH'L
88EY'L
VESY'L

1.5 1.0 0.5 0.0

2.0

2.5

3.0

4.0 35

75 70 65 60 55 50 45
f1 (ppm)

8.0

8.5

8EH0'TT
6€£9°TC
880L'SC

A

£198°9p
8EVT'LY
992y’ Ly
860L'Ly
1v66'LY
98’8y
88EV'ES
£506'LS
— 8TCE'99

—

\.nwmo.wwﬁ
s SbS0'SCT
\.o¢~o.wﬁ
.Awmmm.wmﬁ

0/LbL'8CT
—09S5'SET

/Emﬁ.mz
—LbLO'EST
/£88T'8ST

20 10

30

120 110 100 90 80 70 60 50
f1 (ppm)
Figure S39. 1D 'H (fop) and *C APT (bottom) NMR spectra of compound 19c¢.
S49

130

200 190 180 170 160 150

210

220



$190'8

9€£0°01

HO

OH

20c

¥858°1

f -

. J
s

S

6888'T

0000°S

rSIEst
[IEPST
[6bLST
89851
29091
| €819'T
| sesct
fsceet
| vb08'T
|- 90€8'T
| 2ss8'T
29981
- 0z88'T
[ 9£68'T
1876’1
67€6'T
-9921°
€091°C
861°C
OEEET
€09€°T
6€8E°C

I

I

% \mmmm&
1209

% EA

29
0259°C

¥8LLT
9U6L'T
L818'C

906S°€
S909°€
H T129°€
£5€9'€

9159'€

H —bl0e's

80002
6520°2
L18T°L
H £00€°L
M Va 045€°L
159€°¢
LS8E°L
66002
6EEVL

-0.5

0.0

1.0

15

25

3.0

50 45

f1 (ppm)

6.5

7.0

7.5

£8bT'TZ
€068'7
$S61'9C

e

— EEOV'EE

$006'Sk
weT'LY
649 LY
80SL°Ly
EEE0'8Y
[VZdx:ig
6976'0S
S18b°LS

| NS~

— 051899

620221
“.oomomﬂ
\. 6££0'821
Amocw.wﬁ

st

— GBS SET

—ETWT'LPT

— SOE0°EST

— B00€E'8ST

10

40

T
210

T
220

f1 (ppm)

Figure S40. 1D 'H (fop) and *C APT (bottom) NMR spectra of compound 20c¢.

S50



0ST0't
LA
005 coe s
S6EY M
T0SEY
I .
S o —
—_— llk
Z
=
\
P4
\ o
\ prd m
\N
P4
W
z

HO

I

HH

<

A}

8vLL'T
9T8L'T
0£08'T
9SI8'T
STEB'T
S9v8°T
8€S8'T
£195°T
1845°C
86+9°C
8959°C
95£9°C
8789°C
§500£°C
8L0L°C
LLIS'E
8¥CS'E
T6ES'E
£€9bS'E
209S°€
8L95°€

£€967°S
LEOE'S

£696'9
€€L6'9
06469
869
£€66'9
€466'9
2000°Z
£SST'L
P29T’L
POLEL
8LLEL
996€°L
SEOV'L
LLOV'L

T
2.0 1.5 1.0 0.5 0.0

25

3.0

4.5

5.0

55

f1 (ppm)

6.5

A 85801
856712

— 8196'T€

1997 (b
86bb'Lb
EEEL LY
0810°8%

$167'8b

— 861909

L5102
“ommo.mﬁ
\mmmmxﬁ
.AVmNm.wN—

0SbL'8CT

—81S'SET

— LT
—£780°€ST

—b10€'8ST

100 90 80 70 60 50 40 30 20 10

110
f1 (ppm)

210 200 190 180 170 160 150 140 130 120
Figure S41. 1D 'H (fop) and *C APT (bottom) NMR spectra of compound 21e¢.

220

S51



_

ETbb'T
SLSP'T
10861
796b'T
S605°T
st
81€S'T
906£°61 €551
09451
056S'T

9€19'1
01€9'T
€659'T
€0S1°CT €60€°
// \mvmmw
= Z

=: 009€'T
0SOTTF ~S-6LIV'T

X
Pz
N
15d

0£SS°T
£695°C
T6L5°T
19T
£8€9'T
9199°C

L

BB'E

M —96TS

vZ10°C
bEE0'L
0bST'L
6v87°L
Th0eL
6bSE'L
€69€°L
N
98062
8bIb'L
09€b°Z
96Sb°L

1826'T

L

T
1.0 0.5 0.0

1.5

2.0

25

3.0

4.0

4.5

5.0

6.0

6.5

f1 (ppm)

VZET'LY
£8TH'Lb
8669°Lb
TH86'Lb
6ELT'8Y

— it

— 0b9L'8S

7/
<
B

2996°1¢1
.“ £5£0°S2T

/2 £290°8¢1
ns8a
X £9€L'8TT

—9T165°SET

—UTPLPT
—T1£90°€ST

—SS8T'8ST

130

100 90 80 70 60 50 40 30 20 10

110
f1 (ppm)

Figure S42. 1D 'H (top) and *C APT (bottom) NMR spectra of compound 15d.
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Figure S43. 1D 'H (top) and *C APT (bottom) NMR spectra of compound 16d.
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Figure S44. 1D 'H (top) and *C APT (bottom) NMR spectra of compound 17d.
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