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Table S1. Cell growth % for the compounds 1.1-6.1, 1.11-11.11, and 1.111-8.111 in HTB-54, DU-145, HT-29, and MDA-MB-231.

10 uyM 50 uM
Cancer cell lines Cancer cell lines
HTB-54 MDA-MB-231  DU-145 HT-29 HTB-54 MDA-MB-231 DU-145 HT-29
1.1 47.09+14.8 46.68+5.6 44.88 +£4.8 4417+7.1 31.65+8.2 37.96+7.8 48.73+3.1 2553 +4.2
2.1 92.29 £6.2 32.83+7.2 5453 +8.4 48.43 +£13.8 71.81+44 15.23+8.8 50.20 £ 2.0 32.69+6.9
5.1 36.79 £ 8.6 4499+125 4243 +4.9 39.59 + 14.3 2754 £6.5 21.29+11.2 47.87+3.9 21.39+15
6.1 84.63 £5.9 88.36 + 16.3 19.47+20 60.43+9.7 36.21 £5.7 2348+129 1257 +1.0 25.13+5.0
11 54.85+11.2 80.43+8.4 8150+135 9499+15.7 11.10+5.2 1452+79 10.56 +5.7 16.65+5.3
2.11 3585+12.1 79.94+9.6 63.36 +5.6 107.24 £ 16.2 8.52+4.8 11.07+59 7.33+4.6 26.20+5.1
3.11 73.12+3.0 7959 £7.7 93.62+14.7 63.26+15.0 35.35+8.9 14.06 +5.8 1043+4.1 33.21+6.1
4.1 79.19+£9.2 81.12£6.7 67.23+7.1 100.1+7.1 4416 £6.2 17.63+6.6 13.79+1.2 32.90+5.0
5.11 67.61+14.9 80.43+8.4 97.48+18.5 100.18 + 16.6 16.85+4.1 15.62 +6.0 10.34+4.9 23.85+5.0
6.11 68.67 £ 8.2 51.81+6.8 57.30 £ 3.6 9472 +5.3 4407+10.6 3048x7.1 1456 +4.5 56.07 +£11.0
7.1 21.44 £8.2 33.91+6.7 50.65 + 2.4 110.11+194 10.17+5.8 1052+7.0 8.95+4.9 19.04 +3.6
8.11 51.86 £15.0 80.71+6.4 88.61+10.1 8351+16.4 20.03£6.6 1552+7.6 10.28 +4.2 26.64 +3.8
9.11 82.80+2.8 83.75+7.9 110.12+9.0 11294+7.8 60.04 £4.5 71.33+5.3 69.57 +6.1 10291+7.1
10.1 5259+10.5 24.81+6.1 18.15+2.7 47.75+£8.7 4350+17.6 21.00+9.4 18.79+3.1 46.40 £ 4.8
1111 48.26 £ 6.9 77.12+10.1 93.85+8.0 88.11+4.8 594 +4.7 1469+7.8 22.01+5.8 30.82+4.0
11 76.00 £ 4.8 66.33 £ 16.7 4241+4.8 83.98 +£16.8 48.02 £ 4.2 1756 +9.3 1517+1.2 17.23+4.2
2.1 76.75+6.8 27.43+5.4 12.75+2.8 4342 +4.2 4474 £35 9.48+7.8 1430+ 6.7 20.61+4.0
3.1 74.23+4.0 66.84 £7.2 86.45+9.3 94.82+17.6 35.29+5.7 20.11+8.0 2470+4.9 51.37+6.0
5.111 76.00 £ 4.8 78.45+12.0 80.81+7.4 70.03+8.7 33.41+8.6 33.28+6.5 26.27+6.5 33.88+45
8.111 3454 £9.1 61.89 +13.5 63.05+4.8 40.26 +£8.3 31.63+6.1 19.15+9.6 12.27+7.8 18.08 +5.3

The cell growth % is presented as the mean + SD of three independent experiments performed in triplicates

Table S2. DPPH radical scavenging activity (%) for the compounds 1.1-6.1, 1.11-11.11, and 1.111-8.111 at 0.03 mg/mL in the time range
of 0, 5, 15, 30, 60, 90, and 120 minutes.

0.03 mg/mL DPPH scavenging activity (%0)

Compd. 0 min 5 min 15 min 30 min 60 min 90 min 120 min
Asc. Acid 96.4+0.2 964+0.1 969+05 969+05 96.6+0.1 96.6+01 96.6+0.1
Trolox 90.8+23 963+0.1 963+02 963+02 962+02 96.2+02 96.2+0.2
11 18+15 10.3+4.3 29.7+4.1 554+51 954141 96.5+0.7 96.4 £ 0.6
2.1 25+0.6 128+18 362+01 59.0+30 90.7+57 955+0.2 955+0.3
5.1 32124 16.6+31 298+34 46.1+39 726+62 97.7+06 96.7+25
6.1 23110 101+11 154+13 218+11 351+12 502+08 66.4+0.2
1n 160+19 452+51 65.4+4.1 854+49 965+0.6 96.6 £ 0.6 96.5+0.5
2.11 244+30 607+25 758+35 876+40 96.7+07 973+08 973+08
3.11 07+27 52+1.8 9.0+1.6 143+11 237+08 31.7+01 39601
4.11 09+28 6.1+1.7 99+15 155+14 256+13 350+06 443+06
5.11 135+13 424+15 627+08 802+11 972+07 97408 97.7%x1.0
6.11 00+17 1.0+1.7 46+13 98+1.1 188+09 26.7+06 342107
7.1 56.3+6.2 90.0+13 957+04 96.2+02 96.2+02 96.2+02 96.2+02
8.11 176+46 390+30 555+21 680+17 814+13 88213 937x14
9.11 1.9+19 6.1+1.7 101+12 147+11 223+12 290+12 352+13
10.1 316+41 691+01 863+09 944+07 961+0.1 96.0+02 96.0+0.3
111 11.0+30 385+03 568+06 70.1+10 830+10 896+12 943+12
1 118+17 152144 235+3.9 31.2+37 409+43 426+06 48104
2.1 145+23 128+30 198+28 248+26 302+29 330131 344+29
3.1 26+13 63+1.1 109+09 175+04 284+04 371+03 459106
5.111 93+1.0 9.8+0.3 23.0+03 340+06 466+09 546+08 60.2+0.7
8.111 6.4+25 179+09 328+09 452+20 59.7+38 624+31 725+8.1

The percentage of inhibition of DPPH is presented as the mean + SEM of three independent experiments performed in triplicates.



Table S3. DPPH radical scavenging activity (%) for the compounds 1.1-6.1, 1.11-11.11, and 1.111-8.111 at 0.003 mg/mL in the time
range of 0, 5, 15, 30, 60, 90, and 120 minutes.

0.003 mg/mL DPPH scavenging activity (%)

Compd. 0 min 5 min 15 min 30 min 60 min 90 min 120 min
Asc. Acid 335+05 336+04 345+16 341+11 340+09 340+08 34007
Trolox 284+10 292+10 292+09 292+0.8 29.2+08 29.2 29.1

1.1 00+17 1.1+£20 35+2.0 6.6 +2.0 11.7+23 155+25 17523
2.1 00+15 49+36 82+3.3 114+27 160+34 170+22 178+22
5.1 1.7+1.1 29+1.1 46112 6.4+1.3 93+14 114+15 13016
6.1 15+05 20+0.8 25+0.8 3.1+0.6 44+06 56+0.7 6.6+£0.8
1 1.7+0.3 54+0.5 8.8+0.9 121+12 165+15 195+17 21.1+14
2.11 00+1.0 64+1.1 104+12 13.0+12 152+12 160+12 163+1.2
3.1 0.0+3.3 00+3.2 00+3.1 05+29 1.7+29 25129 33+29
4.1 0.0+29 00+27 00+26 05+25 17+24 25124 31+23
5.11 13+1.7 45+17 7517 104+18 139+19 162+20 178%21
6.11 0.0+2.9 00+27 00+26 0.0+2.6 00+24 05+23 1.1+£23
7.1 3.6+23 12.0+22 168+13 189+13 203+12 207+13 20.7+13
8.11 12+14 28+13 50+1.2 71+11 9.7+1.1 109+12 11.7+12
9.11 01+29 03+27 08+25 15+24 23+23 3.0+£23 35+23
10.11 09+18 6.7+1.7 115+15 147+12 177+11 19.0+0.9 19.7+09
111 00+17 25+14 58+1.2 8.6+0.9 116+10 128+08 13507
11 15+0.7 34+0.6 49+0.7 65+0.7 85+1.0 9.6+0.9 10.0+0.8
2.1 24+0.6 43104 54+03 65+0.5 71+05 73106 73106
3.1 09+1.9 1.2+138 19+17 27117 41+17 53+17 6.2+1.6
5.111 06+1.2 29+1.0 51+1.3 72+16 9.8+1.9 11.3+20 123+21
8.111 1.1+23 24+22 44+2.0 6.2+1.9 8.3+1.8 9.2+1.8 9.7+1.8

The percentage of inhibition of DPPH is presented as the mean + SEM of three independent experiments performed in triplicates.

Table S4. Antioxidant activity of hit compounds at 0.0015 mg/mL was evaluated using the H202-induced DU-145 cells oxidative
damage model at different concentrations of H20x.

200 pM H202 250 pM H202 300 pM H202
Cell growth g Cell growth g Cell growth g

Compound inhibition (%) Increase-fold inhibition (%6) Increase-fold inhibition (%6) Increase-fold
H202 36.9+6.9 53.4+6.1 66.8 £ 6.3

1.1 147+23 23+0.7 178+21 27+04 246+3.0 23103
2.1 6.8+4.9 29+15 135+0.7 31+13 184+75 29+12
5.1 106+6.1 31+05 186+14 27+03 244+47 24+04
7.1 249+34 15+0.2 435+6.8 12+03 46.4+7.4 14+03
10.1 31.4+89 1.0+0.6 48.3+9.8 11+0.2 58.5+8.6 11+0.2
Asc. Acid 9.1+0.8 3.6+0.3 16.6+3.1 29+0.7 37.0+4.1 15+0.2

The percentage of cell growth inhibition is presented as the mean + SEM of three independent experiments performed in triplicates.

Table S5. Antioxidant activity of hit compounds at 0.0003 mg/mL evaluated using the H202-induced DU-145 cells oxidative damage

model at different concentrations of H20>.

200 pM H202 250 uM H202 300 pM H202
Cell growth Cell growth Cell growth

Compound inhibition (%) Increase-fold inhibition (%6) Increase-fold inhibition (%6) Increase-fold
H202 36.9+6.9 534+6.1 66.8+6.3

1 16.3+2.7 20+0.0 26.3+8.1 2007 321+7.7 18+04
2.1 253+4.1 0.8+0.2 525+8.4 09+0.2 375+3.7 1.0+£03
5.1 1797 +54 19403 248 +4.3 19+04 339+85 17+04
7.1 21.0+6.6 23+12 33.8+3.6 16+0.2 373193 18+04
10.11 456+4.1 08+04 51.3+75 1.0+£0.3 73.1+9.6 1.0+£0.2
Asc. Acid 79 £19 42+04 155+28 3.1+07 268+1.1 22+0.1

The percentage of cell growth inhibition is presented as the mean = SEM of three independent experiments performed in triplicates.



Table S6. X-ray Crystallographic Data and Refinement Parameters for compound 1.11.

Crystal data
CsHgN»O8e

M, =254.13
Monoclinic, P2i/n
Hall symbol: ?
a=11.2263 (1) A
b=48613 (1) A
c=184256(2) A
B=92.093 (1)°
¥=1004.90 (3) A®
Z=4

F(000) = 500
Data collection

ROD, Synergy Custom system, HyPix-Arc 150
diffractometer

Radiation source: Rotating-anode X-ray tube, Rigaku (Cu) X-ray Source

Mirror monochromator
Detector resolution: 10.0000 pixels mm™*
W scans

Absorption correction: multi-scan

Crysdlis PRO 1.171.41.109a (Rigaku Oxford Diffraction, 2021) Empirical
absorption correction using spherical harmonics, implemented in SCALE3

ABSPACK scaling algorithm.
Tnin = 0.260, Tmax = 1.000
4970 measured reflections
Refinement

Refinement on 2
Least-squares matrix: full
R[F?>20(F%)] = 0.047
WR(F?) =0.124

5=1.04
1901 reflections
138 parameters

0 restraints

? constraints

Primary atom site location: dual

?

D,=1.680 Mgm™

Melting point: ? K

Cu Ka radiation, A= 1.54184 A

Cell parameters from 5122 reflections
8=24-73.9°
n=4.88 mm™!
T=113K
Block, colourless

0.18 ¥ 0.15 ¥ 0.15 mm

1901 independent reflections

1869 reflections with 7 = 20(J)
Rint = 0.032
Binax=74.2°, Bin = 4.5°
h=-13,12

=-5.6

Secondary atom site location: ?
Hydrogen site location: inferred from neighbouring sites
H-atom parameters constrained

w=U[OUF) + (0.0712P) + 2.384P]
where P = (F,’ + 2F.2)/3

(A/O)max = 0.001
APnz=096e A7
APmn=—0.63 e A~

Extinction correction: SHELXL2018/3 (Sheldrick 2018),
Fc"=kFc[1+0.001xF c?N/5in(28)] 1

Extinction coefficient: 0.0174 (12)

Table S7. Selected Interatomic Distances (A) and Angles (°) for compound 1.11

Geometric parameters (A, °)
Sel—C6
01—C1
01—C4
02—C5
N7—C5
N7—C6
N9—C6
N9—C7
C1—01—C4
C5—N7—C6
C6—N9—C7
C2—C1—01
C1—C2—C3
C4—C3—C2
01—C4—C5
C3—C4—01
C3—C4—C5

1.832 (3)
1.350 (6)
1.353 (4)
1.215 (4)
1.380 (4)
1.390 (5)
1.312 (4)
1.457 (5)
107.0 (4)
127.1 (3)
124.0 (3)
110.4 (4)
108.4 (4)
102.8 (4)
117.1 3)
111.3 (3)
131.6 (3)

c1—C2 1.284 (8)
c2—C3 1.469 (7)
Cc3—C4 1.339 (5)
Cc4—C5 1.466 (5)
Cc7—C8 1.481 (6)
C8—C9A 1.138 (11)
C8—C9B 1.160 (15)
02—C5—N7 123.4 (3)
02—C5—C4 121.7 (3)
N7—C5—C4 114.8 (3)
N7—C6—Sel 1172 (2)
N9—C6—Sel 125.0 (3)
N9—C6—N7 117.9 3)
N9—C7—C8 114.8 (5)
C9A—C8—C7 133.0 (8)

C9B—C8—C7 154.1 (9)
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Figure S1. *H-NMR spectrum of compound 1.1.
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Figure S2. 3C-NMR spectrum of compound 1.1.
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Figure S3. 7Se-NMR spectrum of compound 1.1.
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Figure S6. HMBC-NMR spectrum of compound 1.1.
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Figure S13. *H-NMR spectrum of compound 5.1.
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Figure S18. HMBC-NMR spectrum of compound 5.1.

1 (ppm)



10T
mo.ﬂw
SO°T

vLT
9T

vl

89°€
69°€
0L'€
e
e
€L'€

€59~
1597

(174
WL
WL
Th LN

2L

e
evs
v
vL ]
Sv's ]
vSL ]
ss'z
55
95 ]
o5/ ]
952 |

5]
._”w,m;

8E6

6C°TT —

A

Fere

Foc

B60€

Agoz
26'0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

8.0

11.0 10.5 10.0 9.5 9.0 8.5

11.5

f1 (ppm)

Figure S19. *H-NMR spectrum of compound 6.1.
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Figure S25. *H-NMR spectrum of compound 1.11.
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Figure S28. *H-NMR spectrum of compound 2.11.
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Figure S59. HMBC-NMR spectrum of compound 7.11.
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Figure S63. 'H-NMR spectrum of compound 9.11.
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Figure S68. 7Se-NMR spectrum of compound 10.11.
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Figure S78. 3C-NMR spectrum of compound 1.111.
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Figure S79.77Se-NMR spectrum of compound 1.111.
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Figure S80. HMQC-NMR spectrum of compound 1.111.
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Figure S82. *H-NMR spectrum of compound 2.111.
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Figure S83. 3C-NMR spectrum of compound 2.111.
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Figure S84.77Se-NMR spectrum of compound 2.111.
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Figure S85. HMQC-NMR spectrum of compound 2.111.
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Figure S86. 'H-NMR spectrum of compound 3.111.
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Figure S87. 3C-NMR spectrum of compound 3.111.
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Figure S$88.77Se-NMR spectrum of compound 3.111.
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Figure S89.COSY-NMR spectrum of compound 3.111.
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Figure S90.HSQC-NMR spectrum of compound 3.111.
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Figure S92. *H-NMR spectrum of compound 5.111.

1 (ppm)



© 5 3585 ® °
- < 5N Q % ~N
@ =3 Mmoo ~N oM ©
g g 5888 R 8
NI I
o]
Se
NJ(
H N
H \\
‘ ‘ . . J .
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
Figure S93. 3C-NMR spectrum of compound 5.111.
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Figure S94.77Se-NMR spectrum of compound 5.111.
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Figure S96. HMBC-NMR spectrum of compound 5.111.
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Figure S97. 'H-NMR spectrum of compound 8.111.
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Figure S98. 3C-NMR spectrum of compound 8.111.
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DPPH inhibitory activity at 0.003 mg/mL
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Figure S100. 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity of the novel compounds at 0.003 mg/mL recorded at
different points: 0 min (purple), 5 min (pink), 15 min (grey), 30 min (light blue), 60 min (dark blue), 90 min (light green), and 120 min
(dark green). (A) Percentage of DPPH*scavenging of compounds from series I (propyl); (B) percentage of DPPH" scavenging of
compounds from series 111 (propargyl); (C) percentage of DPPH" scavenging of compounds from series 11 (allyl).



