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Figure S1. Heat map of screening results where the percentage of cell growth is represented at
10 uM for the 22 novel compounds in MDA-MB-231, HTB-54, DU-145 and HCT-116 cells.
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Figure S2. One-Dose Assay of compound 1 at 10 uM after 48h of treatment.
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Figure S3. One-Dose Assay of compound 4 at 10 uM after 48h of treatment.
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Figure S4. One-Dose Assay of compound 8 at 10 uM after 48h of treatment.
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Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent

Leukemia
CCRF-CEM 28.55 4
HL-60(TB) 7.53 =
K-562 61.79
MOLT-4 29.39 e
RPMI-8226 27.94 I
SR 41 38 | Fomemme———
Non-Small Cell Lung Cancer
A549/ATCC 20.44 —
EKVX -58.97
HOP-62 9.51
HOP-92 32.03
NCI-H226 -21.01
NCI-H23 -0.22
NCI-H322M 0.72
NCI-H460 6.60 —
NCI-H522 -95.69
Colon Cancer
COLO 205 28.87 —
HCC-2998 28.06 —
HCT-116 20.98 —
HCT-15 3.57 —
HT29 32.07 —
KM12 5.47 —
CNS Cancer
SF-268 66.12
SF-295 -8.45
SF-539 -84.74 [ —
SNB-19 12.25 —
SNB-75 -75.27
U251 2417 o
Melanoma
MALME-3M -6.63
M14 20.73
MDA-MB-435 8.85
SK-MEL-2 -43.68
SK-MEL-28 -14.68
SK-MEL-5 -79.97
UACC-257 -1.74
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IGROV1 -46.03
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Figure S5. One-Dose Assay of compound 9 at 10 uM after 48h of treatment.
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SNB-75 -3.47 j—
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MALME-3M 85.19
M14 8.70
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SK-MEL-2 15.02
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Figure S6. One-Dose Assay of compound 10 at 10 uM after 48h of treatment.
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Figure S7. One-Dose Assay of compound 12 at 10 uM after 48h of treatment.
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Figure S8. One-Dose Assay of compound 15 at 10 uM after 48h of treatment.




Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent

Leukemia
CCRF-CEM 2.37 4
HL-60(TB) -28.09 |
K-562 3825 I —
MOLT-4 10.48 .|
RPMI-8226 0.48
SR 0.05
Non-Small Cell Lung Cancer
AB49/ATCC 17.39
EKVX -51.47
HOP-62 9.01
HOP-92 16.37
NCI-H226 36.98 L
NCI-H23 -3.53
NCI-H322M 0.90
NCI-H460 6.11 —
NCI-H522 -71.24 [E——
Colon Cancer
COLO 205 -1.57 —
HCC-2998 39.45 —
HCT-116 -2.29 —
HCT-15 14.60 —
HT29 18.81 L |
KM12 -19.92 =
SW-620 10.80 —
CNS Cancer
SF-268 59.37
SF-295 -0.74 |
SF-539 -63.85 l ]
SNB-19 16.76 —
SNB-75 -17.95 m
U251 10.28 o
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LOX IMVI 2017
MALME-3M -44 52
M14 -63.65
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SK-MEL-2 -40.72
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OVCAR-5 -18.82
OVCAR-8 -31.03
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Renal Cancer
786-0 -94 .34
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DU-145 -44.01
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Figure S9. One-Dose Assay of compound 16 at 10 uM after 48h of treatment.
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27.94
16.67

5941
-13.99
-63.34

4.61
-28.60
12.19

102.24
8.28
3742
-57.73
60.21
-59.73
39.32
27.49

1.76
66.30
83.01

-22.59
-38.76
-27.01
-17.31

2.02
36.62
47.17

150

Mean Growth Percent - Growth Percent

-

B I I

100 50 0 -50

Figure 510. One-Dose Assay of compound 17 at 10 uM after 48h of treatment.
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Figure S11. One-Dose Assay of compound 19 at 10 uM after 48h of treatment.
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Figure S12. Growth inhibition 50, total growth inhibition, and lethal concentration 50 values for

compound 1 after 48h of treatment.
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Figure S13. Growth inhibition 50, total growth inhibition, and lethal concentration 50 values for

compound 4 after 48h of treatment.
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Panel/Cell Line Log mGIEv{) GI50 Log 10TGI TGl Log mL()Er() LC50
Leukemia
CCRF-CEM -5.28 - 453 = > 400 |
HL-60(TB) 474 — > 400 — = 400 —
K-562 458 — > 400 — = 400 —
OLT-4 -4.96 — 401 — > 400 —
RPMI-8226 558 ] 512 = > 400 —
S -5.51 4.84 L > 400 —
Non-Small Cell LUng Cancer [ ceveevnmoe e b e
ASA9/ATCC -5.48 464 — > 400 —
EKVX -5.67 = -5.31 o 485 o
HOP-62 54 487 447 p
OP-92 e -5.19 - 442
Cl-H226 - -5.02 451
C|-H23 - 527 - ATT =
Cl-H322M " -5.05 451
|-H460 o -5.14 o 423 -
Cl-H522 — 452 — A94 -
CobnCancer =000 Jeercmiiinciiaiinnahec e i b e s s e s
COLO 205 — -4.50 — 424
HCC-2998 = 529 = 485 e
HCT-116 490 429 -
CT-15 -4.94 -4.44
T29 454 — = 400 —
KM12. 493 443
SW-620 — 463 — 426 =
0 T o= N O e e
SE-268 ] 451 e -4.15 —
SF-295 |- 529 = 484 e
SF-539 - -5.46 o -5.19 [
SNB-19 -4.93 445
SNB-75 e 523 - 483
251 = 520 - 462
Melanoma . .
LOX IMVI 537 503
ALME-3| -4.52 426
524 472
MDA-MB-435 -4.68 432
-MEL-2 -5.28 -4.80
SK-MEL-28 -4.88 444
K-MEL-5 -5.51 -5.24
UACC-257 -4.99 -4.48
\CC-62 541 -5.07
Ovarian Cancer T T S
ROV1 -5.11 e
VCAR-3 427 =
OVCAR-4 433 -
OVCAR- 478 o
OVCAR-8 515 e
SK-OV- -4.56
Renal Cancer e
7860 -5.20
A498 = 400
ACH 417
CAKI-1 443
RXF 393 517
SN12C -5.01
-10 61 430
Uo-31 .52 -5.25
Prostate Cancer . e
- 08 -4.51
DU-145 99 442
= T 07 T o= O e e T
65 517 454
MDA-MB-231/ATCC 571 542 514
HS 578T -5.57 -5.04 > 400
BT-549 -5.48 -4.95 -4.46
T-47D -4.90 452 414
MDA-MB-468 -5.13 -4.68 432
MID -543 -4.97 451
Delta 0.36 0.55 0.74
Range 1.2 — 152 — 1.25 ——
r T T T T 1 r T T T T | r T T T T ]
+3 +2 +1 0 -1 -2 -3 +3 +2 +1 0 -1 -2 -3 +3 +2 +1 0 -1 -2 3

Figure S14. Growth inhibition 50, total growth inhibition, and lethal concentration 50 values for

compound 9 after 48h of treatment.
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Figure S15. Growth inhibition 50, total growth inhibition, and lethal concentration 50 values for

compound 10 after 48h of treatment.
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Figure 516. Growth inhibition 50, total growth inhibition, and lethal concentration 50 values for

compound 15 after 48h of treatment.
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Figure 517. Growth inhibition 50, total growth inhibition, and lethal concentration 50 values for

compound 16 after 48h of treatment.
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compound 17 after 48h of treatment.
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Figure S57. 'TH-NMR spectrum of compound 14.
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Figure S59. 77Se-NMR spectrum of compound 14.
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Figure 560. 'H-NMR spectrum of compound 15.
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Figure S61. *C-NMR spectrum of compound 15.
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Figure 562. 77Se-NMR spectrum of compound 15.
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Figure $63. '"H-NMR spectrum of compound 16.
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Figure S64. *C-NMR spectrum of compound 16.
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Figure S65. 77Se-NMR spectrum of compound 16.
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Figure S66. 'H-NMR spectrum of compound 17.
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Figure $67. *C-NMR spectrum of compound 17.
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Figure 568. 77Se-NMR spectrum of compound 17.



DAL NOQOREBYTETTOO TYSIES Nl
- NNNNNNNNNNNNN YT TS Al
Y R . X Y e
o Se CH,
X NH NH)\ CHy
H,O
_»
I
b
. I
e o i U
0.99 0.98 1.00 2.01 3.00 1.00 1.02 6.03
T T T T T T T T T T T T T T T T T T T T T T T
11,5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
.
Figure $69. 'H-NMR spectrum of compound 18.
~ N - DN TN @
0 N < o~ - N @ 5] <+
© © < YOS 3 ® @ © -
g g I 38gg ¢ s c
- - - - - < ~
N2
o Se CH,
X NHJL NHJ\ CH,
T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

Figure S70. *C-NMR spectrum of compound 18.
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Figure S71. 77Se-NMR spectrum of compound 18.
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Figure S72. 'TH-NMR spectrum of compound 19.
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Figure S73. *C-NMR spectrum of compound 19.
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Figure 574. 77Se-NMR spectrum of compound 19.
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Figure S75. 'TH-NMR spectrum of compound 20.
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Figure 576. *C-NMR spectrum of compound 20.
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Figure S78. 'H-NMR spectrum of compound 21.
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Figure §79. *C-NMR spectrum of compound 21.
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Figure 580. 77Se-NMR spectrum of compound 21.
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Figure S83. 77Se-NMR spectrum of compound 22.

Characterization of the compounds synthetized in this work.

(E)-2-Acetoxybenzoic (E)-N,N’-dicyclohexylcarbamimidic selenoanhydride (1). From O-
acetylsalicyloyl chloride and N,N’-dicyclohexylcarbodiimide. Appearance: yellow solid. Melting
point: 96-97 °C. Yield: 21%. 'H-NMR in CDCl; (400 MHz) & (ppm): 9.25 (d, J = 8.1, 1H, NH), 7.86
(dd,J=7.7,1.6, 1H, Hary), 7.40 (td, J = 7.8, 1.7, 1H, Haryi), 7.20 (td, J = 7.6, 1.1, 1H, Haryi), 7.05 (dd,
J=8.2,1.2,1H, Hary), 4.53 (tt, /= 12.2, 3.6, 1H, Heyciohexyl), 3.97 (dtd, J=10.9, 7.4, 4.0, 1H, Hcyciohexyl),
2.31 (s, 5H, CHs and 2Hcyclohexyl), 1.93 —0.79 (M, 18Hcyciohexyl). *C-NMR in CDCls (100 MHz) & (ppm):
187.33 (C=N), 171.81 (C=Oacetoxy), 164.21 (C=0), 148.48 (Cary), 131.80 (Caryl), 128.63 (Caryt), 127.31
(Cary1), 126.02 (Caryi), 121.92 (Caryi), 62.29 (Ceyciohexyt), 57.72 (Ceyciohexyt), 29.58 (Ceyclohexyl), 26.47
(Ccyclohexyl), 25.38 (Ccyclohexyl), 25.18 (Ccyclohexyl), 24.39 (Ccyclohexyl), 21.42 (CHg). 77S(—Z‘-NMR in CDC|3 (76
MHz) & (ppm): 462.28. Elemental analysis for CyH3oN,Os3Se calculated/found (percent): C,
58.79/58.83; H, 6.73/6.92; N, 6.23/6.14.

Cinnamic (E)-N,N'-dicyclohexylcarbamimidic selenoanhydride (2). From cinnamoyl
chloride and N,N’-dicyclohexylcarbodiimide. Appearance: brown solid. Melting point: 156-158
oC. Yield: 8%. 'H-NMR in DMSO-ds (400 MHz) & (ppm): 8.41 (d, J = 7.9, 1H, NH), 7.59 — 7.48 (m,
3H, Ha, Haryi ¥ Halkene ), 7.47 — 7.36 (M, 3H, Haryi), 6.68 (d, J = 15.5, 1H, Haikene), 4.09 (ddt, J = 12.0,
7.3, 3.5, 1H, Hcyclohexyl), 3.64 - 3.49 (m, 1H, Hcyclohexyl), 1.86-1.42 (m, 12H, Hcyclohexyl)l 1.33-0.97
(M, 8H, Heyclohexyl). >C-NMR in DMSO-ds (100 MHz) & (ppm): 162.74 (C=0), 153.34 (C=N), 140.93
(Calkene), 134.65 (Caryi), 129.83 (Caryi), 129.04 (Caryi), 127.65(Caryt), 119.65 (Caikene), 52.83 (Caikene),
49.60 (Caikene), 31.85 (Ceyciohexyt), 30.43 (Ceyciohexyl), 25.45 (Ceyciohexyl), 25.15 (Ceyclohexy), 25.05



(Ceyclohexyt), 24.38 (Ceyciohexyl)- ’Se-NMR in DMSO-ds (76 MHz) & (ppm): peak not found. Elemental
analysis for Cy;H3oN,0Se calculated/found (percent): C, 63.30/63.59; H, 7.24/7.19; N, 6.71/6.74.

Benzoic N,N'-diisopropylcarbamimidic selenoanhydride (3). From benzoyl chloride and
N,N’-diisopropylcarbodiimide. Appearance: yellow solid. Melting point: 163-165 ©C. Yield: 58%.
'H-NMR in DMSO-ds (400 MHz) & (ppm): 10.35 (d, J = 7.9, 1H, NH), 7.63 — 7.60 (m, 2H, Har) ,
7.46 —7.40 (m, 1H, Hary), 7.39 = 7.33 (m, 2H, Hary), 4.87 (p, J = 6.8, 1H, Hisopropy), 4.09 (dt, J = 8.0,
6.5, 1H, Hisopropyl), 1.43 (d, J = 6.9, 6H, Hisopropyt), 0.70 (d, J = 6.6, 6H, Hisopropyl). *>C-NMR in DMSO-
ds (100 MHz) & (ppm): 185.77 (C=N), 167.97 (C=0), 137.01 (Cary), 130.30 (Cary), 127.72 (Cary),
127.08 (s, 2C, Caryi), 51.33 (Cisopropyt), 50.19 (Cisopropyt), 19.93 (Cisopropyl), 19.31 (Cisoporpyi). *’Se-NMR in
DMSO-ds (76 MHz) 6 (ppm): 474.01. Elemental analysis for CisH20N,0Se calculated/found
(percent): C, 54.02/54.37; H, 6.48/6.23; N, 9.00/8.98.

(E)-2-Acetoxybenzoic (E)-N,N'-diisopropylcarbamimidic selenoanhydride (4). From O-
acetylsalicyloyl chloride and N,N’-diisopropylcarbodiimide. Appearance: yellow solid. Melting
point: 79-81 2C. Yield: 40%. *H-NMR in DMSO-ds (400 MHz) & (ppm): 10.19 (d, J = 8.0, 1H, NH),
7.57 (d, J=7.5, 1H, Hawy), 7.44 (td, J = 10.0, 8.0, 2.0, 1H, Hary), 7.28 — 7.18 (m, 2H, Hary), 4.77 —
4.65 (m, 1H, Hisopropyt), 4.10 (h, J = 6.7, 1H, Hisopropyl), 2.24 (s, 3H, CHs), 1.42 (dd, J = 6.8, 2.3, 6H,
Hisopropyl), 0.83 (dd, J = 6.7, 2.3, 6H, Hisopropyl). *C-NMR in DMSO-dg (100 MHz) 6 (ppm): 184.80
(C=N), 169.00 (C=0Oacetoxy), 163.61 (C=0), 147.17 (Cary1), 130.54 (Cary), 129.20 (Caryi), 128.00 (Caryl),
125.03 (Caryl), 122.87 (Caryl), 50.72 (Cisopropyi), 50.24 (Cisopropyl), 21.19 (CHs), 19.74 (Cisopropyi), 19.36
(Cisopropyt). "’Se-NMR in CDCl; (76 MHz) 6 (ppm): 458.28. Elemental analysis for CigH22N203Se
calculated/found (percent): C, 52.03/51.95; H, 6.00/6.32; N, 7.58/7.48.

(E)-(E)-N,N"-Diisopropylcarbamimidic 2-(thiophen-2-yl)acetic selenoanhydride (5).
From thiophene-2-acetyl chloride and N,N’-diisopropylcarbodiimide. Appearance: yellow solid.
Melting point: 108-110 ©C. Yield: 15%. *H-NMR in DMSO-ds (400 MHz) & (ppm): 11.13 (d, J=7.9,
1H, NH), 7.37 (dd, J=5.1, 1.3, 1H, Hary), 6.94 (dd, J = 5.1, 3.5, 1H, Hary), 6.90 (dd, /= 3.5, 1.2, 1H,
Harryt), 4.45 (M, 2H, Hisopropyl), 3.87 (d, J = 0.9, 2H, CH,), 1.27 (dd, J = 10.4, 6.7, 12H, Hisopropyl). :C-
NMR in DMSO-ds (100 MHz) & (ppm): 184.92 (C=N), 164.95 (C=0), 136.43 (Cary), 126.69 (Caryl),
126.29 (Caryl), 125.34 (Caryl), 50.84 (Cisopropyi), 48.01 (Cisopropyl), 34.97 (CH2), 19.80 (Cisopropyt), 19.70
(Cisopropyt). /’Se-NMR in DMSO-ds (76 MHz) & (ppm): 582.90. Elemental analysis for C13H20N,0SSe
calculated/found (percent): C, 47.12/47.37; H, 6.08/6.25; N, 8.45/8.43.

(E)-(E)-N,N"-Diisopropylcarbamimidic thiophene-2-carboxylic selenoanhydride (6).
From 2-thiophenecarbonyl chloride and N,N’-diisopropylcarbodiimide. Appearance: yellow
solid. Melting point: 120-122 9C. Yield: 46%. *H-NMR in CDCl3 (400 MHz) & (ppm): 7.80 (dd, J =
3.9,1.2, 1H, Hary), 7.72 (d, J = 7.1, 1H, NH), 7.48 (dd, J = 5.0, 1.2, 1H, Hary), 7.00 (dd, J = 5.0, 3.8,
1H, Haryi), 5.05 (p, J = 6.8, 1H, Hisopropyl), 4.56 —4.46 (m, 1H, Hisopropyt), 1.45 (d, J = 6.8, 6H, Hisopropyi),
1.07 (d, J = 6.6, 6H, Hisopropyl). >*C-NMR in CDCl; (100 MHz) & (ppm): 187.72 (C=N), 162.59 (C=0),
138.53 (Caryl), 131.76 (Cary), 131.59 (Cary), 127.61 (Caryi), 54.22(Cisopropyl), 51.02 (Cisopropyl), 20.61
(Cisopropyt), 20.42 (Cisopropyl). ’Se-NMR in CDCl; (76 MHz) 6 (ppm): 529.29. Elemental analysis for
C12H1sN,0SSe calculated/found (percent): C, 45.42/45.22; H, 5.72/5.81; N, 8.83/8.90.

(E)-Benzo[d][1,3]dioxole-5-carboxylic (E)-N,N'-diisopropylcarbamimidic
selenoanhydride (7). From piperonylic acid and N,N’-diisopropylcarbodiimide. Appearance:
yellow solid. Melting point: 138-140 °C. Yield: 14%. H-NMR in DMSO-ds (400 MHz) & (ppm):
10.29 (d, /= 8.1, 1H, NH), 7.20 (dd, J = 8.1, 1.7, 1H, Hary), 7.11 (d, J = 1.7, 1H, Hary), 6.91 (d, J =
8.1, 1H, Hary), 6.05 (s, 2H, Hary), 4.88 (p, J = 6.8, 1H, Hisopropyl), 4.26 —4.12 (M, 1H, Hisopropyl), 1.40
(d, J = 6.8, 6H, Hisopropyl), 0.81 (d, J = 6.7, 6H, Hisopropyl). °C-NMR in DMSO-ds (100 MHz) & (ppm):
186.07 (C=N), 167.58 (C=0), 149.13 (Caryl), 146.65 (Cary), 130.82 (Cary), 122.10 (Cary), 107.91 (Caryl),
107.50 (Cary1), 101.53 (CH,), 51.85 (Cisopropyi), 50.32 (Cisopropy1), 19.97 (Cisopropy1), 19.57 (Cisopropyi). *’Se-
NMR in DMSO-ds (76 MHz) & (ppm): 462.62. Elemental analysis for CisHyoN,0sSe
calculated/found (percent): C, 50.71/51.02; H, 5.67/5.59; N, 7.88/8.00.



N-(Cyclohexylcarbamoselenoyl) benzamide (8). From benzoyl chloride and
cyclohexylamine. Appearance: Yellow solid. Melting point: 71-73 °C. Yield: 11%. H-NMR in
DMSO-ds (400 MHz) 6 (ppm): 11.51 (s, 1H, NH), 11.43 (d, J = 8.0, 1H, NH), 7.93 — 7.89 (m, 2H,
Haryi), 7.67 —7.61 (m, 1H, Hary), 7.51 (t, J = 7.8, 2H, Hary), 4.34 — 4.23 (M, 1H, Heyciohexy), 2.03 —1.96
(m, 2H, Heyciohexy), 1.66 (dt, J = 12.8, 4.5, 2H, Heyciohexyl), 1.60 — 1.52 (m, 1H, Heyclohexyt), 1.50 — 1.25
(M, 5H, Heyclohexyt). >°C-NMR in DMSO-ds (100 MHz) & (ppm): 178.85 (C=Se), 168.49 (C=0), 133.11
(Caryi), 131.94 (Caryi), 128.65 (Cary), 128.39 (Caryi), 56.10 (Caryi), 30.63(Ceyciohexyl), 24.87 (Ceyciohexyl),
23.96 (Ccycohexy). ’Se-NMR in DMSO-ds (76 MHz) 6 (ppm): 339.64. Elemental analysis for
Ci14H1sN20OSe calculated/found (percent): C, 54.37/54.56; H, 5.87/5.64; N, 9.06/9.13.

2-((Cyclohexylcarbamoselenoyl)carbamoyl)phenyl acetate (9). From O-acetylsalicyloyl
chloride and cyclohexylamine. Appearance: brown solid. Melting point: 79-81 2C. Yield: 10%. 1H-
NMR in DMSO-ds (400 MHz) & (ppm): 11.52 (s, 1H, NH), 11.13 (d, /= 8.0, 1H, NH), 7.70 (dd, J =
7.7,1.7, 1H, Hary), 7.63 (ddd, J = 8.2, 7.5, 1.7, 1H, Hary), 7.38 (td, J= 7.6, 1.1, 1H, Hary), 7.28 (dd, J
= 8.1, 1.1, 1H, Hary), 4.25 (M, 1H, Heyciohexyt), 2.32 (s, 3H, CHs), 1.99 (s, 2H, Heyciohehyr), 1.72 — 1.21
(m, 8H, Heyciohexyt). >°C-NMR in DMSO-ds (100 MHz) & (ppm): 178.39 (C=Se), 168.75 (C=Oacetoxy),
166.33 (C=0), 148.10 (Cary1), 133.25 (Caryi), 130.10 (Caryi), 126.28 (Caryi), 125.90 (Caryi), 123.17 (Caryi),
56.18 (Ceyclohexyt), 30.59 (Ceyciohexyt), 24.82 (Ceyclohexyl), 23.95 (Cciciohexilo), 20.82 (CHs). 77Se-NMR in
DMSO-ds (76 MHz) 6 (ppm): 343.24. Elemental analysis for CisH20N20sSe calculated/found
(percent): C, 52.32/52.01; H, 5.49/5.58; N, 7.63/7.70.

N-(Cyclohexylcarbamoselenoyl) tiophene-2-carboxamide (10). From 2-
thiophenecarbonyl chloride and cyclohexylamine. Appearance: yellow solid. Melting point: 64-
66 C. Yield: 12%. *H-NMR in DMSO-ds (400 MHz) & (ppm): 11.57 (s, 1H, NH), 11.31 (d, J = 8.0,
1H, NH), 8.37 (dd, J=4.0, 1.1, 1H, Hary), 8.04 (dd, J=5.0, 1.1, 1H, Hary), 7.23 (dd, J = 5.0, 3.9, 1H,
Haryi), 4.28 (tg, J = 9.3, 5.4, 4.7, 1H, Heyciohexyt), 2.00 — 1.94 (M, 2H, Heyelohexy), 1.64 (dt, J = 8.8, 4.2,
2H, Heyelohexyt), 1.58 — 1.51 (M, 1H, Heyclohewyt), 1.47 — 1.20 (m, 5H, Heyclonexyl). *C-NMR in DMSO-dg
(100 MHz) 6 (ppm): 178.41 (C=Se), 162.25 (C=0), 136.39 (Cary), 135.36 (Cary), 132.83 (Cary),
128.75 (Cary1), 56.09 (Ceyciohexyl), 30.59 (Ceyciohexyl), 24.87 (Ceyclohexyt), 23.92 (Ceyclohexyt). /’Se-NMR in
CDCl; (76 MHz) & (ppm): 327.75. Elemental analysis for C12H16N,0SSe calculated/found (percent):
C, 45.71/45.91; H, 5.12/5.14; N, 8.88/8.73.

N-(Cyclohexylcarbamoselenoyl)cinnamamide (11). From cinnamoyl chloride and
cyclohexylamine. Appearance: yellow solid. Melting point: 140-142 C. Yield: 38%. *H-NMR in
DMSO-ds (400 MHz) & (ppm): 11.52 (s, 1H, NH), 11.45 (d, J = 8.1, 1H, NH), 7.72 (d, J = 15.7, 1H,
Haikene), 7.60 (M, 2H, Hary), 7.48 — 7.44 (m, 3H, Hary), 7.06 (d, J = 15.7, 1H, Haikene), 4.23 (dt, J = 8.6,
4.3, 1H, Heyclohexyt), 1.96 (dt, J = 8.7, 4.4, 2H, Heyelohexyl), 1.67 — 1.21 (m, 8H, Heyclohexyl). 2C-NMR in
DMSO-ds (100 MHz) 6 (ppm): 178.56 (C=Se), 166.41 (C=0), 144.52 (Caikene), 134.10 (Cary1), 130.77
(Cary), 129.13 (Caryi), 128.23 (Caryi), 119.82 (Caikene), 55.67 (Ceyciohexyt), 30.67 (Ceyciohexyl), 24.85
(Ceyclohexyt), 23.80 (Ceyciohexyl)- 'Se-NMR in DMSO-ds (76 MHz) & (ppm): 326.55. Elemental analysis
for Ci6H20N20Se calculated/found (percent): C, 57.31/57.28; H, 6.01/5.94; N, 8.35/8.53.

N-(Cyclohexylcarbamoselenoyl)benzo[d][1,3]dioxole-5-carboxamide  (12). From
piperonylic acid and cyclohexylamine. Appearance: brown solid. Melting point: 117-119 °C.
Yield: 51%. *H-NMR in CDCls (400 MHz) & (ppm): 11.19 (d, 1H, NH), 9.11 (s, 1H, NH), 7.38 (dd, J
=8.2,1.9, 1H, Hary), 7.28 (d, J = 1.9, 1H, Haryi), 6.87 (d, J = 8.2, 1H, Hary), 6.07 (s, 2H, CH,), 4.37 -
4.27 (m, 1H, Heyclohexyt), 2.14 — 2.06 (M, 2H, Hcycohexyt), 1.76 — 1.26 (M, 8H, Heyciohexyl). *C-NMR in
CDCl; (100 MHz) & (ppm): 178.39, (C=Se) 166.07 (C=0), 152.47 (Cary1), 148.74 (Caryi) 125.45 (Caryl),
123.06 (Caryt), 108.58 (Caryl), 107.83 (Caryl), 102.42 (CHa), 57.55 (Ceycionexyl)s 31.58 (Ceyciohexyt), 25.44
(Ceyclohexyt), 24.37 (Ceyciohexyt). /’Se-NMR in CDCl3 (76 MHz) & (ppm): 317.31. Elemental analysis for
CisH1sN20sSe calculated/found (percent): C, 51.00/50.89; H, 5.14/5.03; N, 7.93/8.06.

(E)-N-(Cyclohexylcarbamoselenoyl)-3-(thiophen-2-yl)acrylamide (13). From 3-(2-
thienyl)acrylic acid and cyclohexylamine. Appearance: brown solid. Melting point: 113-115 2C.



Yield: 33%. *H-NMR in CDCl3 (400 MHz) & (ppm): 11.25 (d, J = 8.2, 1H, NH), 9.40 (s, 1H, NH), 7.86
(d, J=15.2, 1H, Halkene), 7.44 (d, J = 5.3, 1H, Haryi), 7.32 (dd, /= 3.8, 1.1, 1H, Hary), 7.07 (dd, /= 5.1,
3.6, 1H, Hary), 6.37 (d, J = 15.2, 1H, Haikene), 4.33 (m, 1H, Heyciohexyt), 2.12 = 2.05 (m, 2H, Heyciohexyi),
1.75—1.23 (m, 8H, Heyclohexyl). 2C-NMR in CDCl; (100 MHz) 6 (ppm): 178.23 (C=Se), 165.77 (C=0),
139.24 (Cary), 138.73 (Caikene), 132.37 (Caryi), 129.97 (Cary), 128.54 (Caryi), 116.97 (Caikene), 57.21
(Ccyclohexyl), 31.59 (Ccyclohexyl), 25.45 (Ccyclohexyl), 24.34 (Ccyclohexyl). 7Se-NMR in CDCls (76 MHZ) 6
(ppm): 311.05. Elemental analysis for C14H1sN>0OSSe calculated/found (percent): C, 49.26/49.36;
H, 5.32/5.48; N, 8.21/8.15.

(E)-3-(Benzo[d][1,3]dioxol-5-yl)-N-(cyclohexylcarbamoselenoyl)acrylamide (14). From
3,4-(methylenedioxy)cinnamic acid and cyclohexylamine. Appearance: orange solid. Melting
point: 149-151 °C. Yield: 30%. *H-NMR in CDCl; (400 MHz) & (ppm): 11.28 (d, J = 8.3, 1H, NH), 9.32
(s, 1H, NH), 7.66 (d, J = 15.4, 1H, Haiene), 7.05 — 7.01 (m, 2H, Hary), 6.83 (d, J = 8.5, 1H, Hary), 6.37
(d, J=15.4, 1H, Haikene), 6.03 (s, 2H, CH,), 4.33 (dt, J = 9.3, 4.6, 1H, Hcyciohexyt), 2.11 — 2.05 (m, 2H,
Heyclohexyl), 1.75 — 1.23 (m, 8H, Heyciohexyt). ““C-NMR in CDCl3 (100 MHz) & (ppm): 178.19 (C=Se),
166.26 (C=0), 150.50 (Cary), 148.64 (Cary)), 146.18 (Caikene), 128.41 (Caryi), 125.56 (Cary), 116.26
(Catkene), 108.80 (Caryt), 106.87 (Caryt), 101.87 (CH,), 57.16 (Ceyciohenyl)s 31.61 (Ceyciohenyt), 25.46
(Ceyclohexyt), 24.31 (Ceyciohexyt). ’Se-NMR in CDCl; (76 MHz) & (ppm): 302.79. Elemental analysis for
C17H20N205Se calculated/found (percent): C, 53.83/54.02; H, 5.31/5.69; N, 7.39/7.35.

N-(Isopropylcarbamoselenoyl) benzamide (15). From benzoyl chloride and
isopropylamine. Appearance: brown solid. Melting point: 125-127 ©C. Yield: 10%. *H-NMR in
DMSO-ds (400 MHz) 6 (ppm): 11.46 (s, 1H, NH), 11.29 (d, J = 8.0, 1H, NH), 7.91 (dd, /= 8.4, 1.3,
2H, Haryi), 7.64 (m, 1H, Hary), 7.51 (ddd, J=8.1, 6.7, 1.2, 2H, Haryi), 4.51 (dt, /= 8.0, 6.6, 1H, Hisopropyl),
1.29 (d, J = 6.6, 6H, Hisopropyl). >C-NMR in DMSO-ds (100 MHz) & (ppm): 178.84 (C=Se), 168.27
(C=0), 133.09 (Caryi), 131.97 (Cary1), 128.62 (Cary1), 128.41 (Cary), 49.93 (Cisopropyl), 21.05 (Cisopropyl)-
7Se-NMR in DMSO-ds (76 MHz) & (ppm): 342.44. Elemental analysis for Ci;H14N,0Se
calculated/found (percent): C, 49.08/48.94; H, 5.24/5.13; N, 10.41/10.56.

2-((Isopropylcarbamoselenoyl)carbamoyl)phenyl acetate (16). From O-acetylsalicyloyl
chloride and isopropylamine. Appearance: red solid. Melting point: 75-77 C. Yield: 9%. *H-NMR
in CDCl3 (400 MHz) & (ppm): 11.00 (s, 1H, NH), 10.08 (s, 1H, NH), 8.02 (dd, J = 7.9, 1.7, 1H, Ha.wy),
7.61 (ddd, J = 8.2, 7.4, 1.8, 1H, H.wyi), 7.39 (td, J = 7.6, 1.1, 1H, Hary), 7.25 (dd, J = 8.3, 1.1, 1H,
Hary1), 4.58 (M, 1H, Hisopropy), 2.59 (s, 3H, CH3), 1.37 (d, J = 6.5, 6H, Hisopropyl). 2> C-NMR in CDCl3 (100
MHz) & (ppm): 178.53 (C=Se), 168.39 (C=Oacetoxi), 164.06 (C=0), 148.50 (Cary), 134.56 (Cary),
131.61 (Caryi), 126.87 (Caryt), 124.01 (Caryi), 123.88 (Caryi), 51.24 (Cisopropyt), 21.75 (Cisopropyl), 21.59
(CHs). 77Se-NMR in CDCl; (76 MHz) & (ppm): 341.81. Elemental analysis for CisHigN20sSe
calculated/found (percent): C, 47.71/47.83; H, 4.93/5.06; N, 8.56/8.68.

N-(Isopropylcarbamoselenoyl)thiophene-2-carboxamide (17). From 2-
thiophenecarbonyl chloride and isopropylamine. Appearance: brown solid. Melting point: 120-
122 °C. Yield: 16%. *H-NMR in DMSO-ds (400 MHz) & (ppm): 11.52 (s, 1H, NH), 11.15 (d, /= 7.9,
1H, NH), 8.35 (dd, J=3.9, 1.1, 1H, Hary), 8.02 (dd, J=5.0, 1.1, 1H, Hary), 7.22 (dd, /= 5.0, 3.9, 1H,
Haryl), 4.78 — 4.22 (M, 1H, Hisopropyt), 1.27 (d, J = 6.5, 6H, Hisopropyl)- *C-NMR in DMSO-ds (100 MHz)
& (ppm): 178.37 (C=Se), 162.03 (C=0), 136.44 (Cary), 135.31 (Caryi), 132.75 (Caryi), 128.75 (Caryl),
49.94 (s, 1C, Cisopropyl), 21.01 (s, 2C, Cisopropyl)- 7’Se-NMR in DMSO-ds (76 MHz) & (ppm): 343.84.
Elemental analysis for CsH1,N,0SSe calculated/found (percent): C, 39.27/39.33; H, 4.39/4.56; N,
10.18/10.09.

N-(Isopropylcarbamoselenoyl)cinnamamide (18). From cinnamoyl chloride and
isopropylamine. Appearance: yellow solid. Melting point: 147-149 C. Yield: 38%. H-NMR in
DMSO-ds (400 MHz) 6 (ppm): 11.49 (s, 1H, NH), 11.28 (d, /= 7.9, 1H, NH), 7.70 (d, / = 15.7, 1H,
Halkene), 7.60 (dd, J = 6.8, 2.9, 2H, Haryi), 7.46 (dd, J = 4.8, 1.9, 3H, Hary), 7.06 (d, J = 15.8, 1H, Halkene),
4.44 (dt, J = 8.0, 6.6, 1H, Hisopropylamine), 1.27 (d, J = 6.5, 6H, Hisopropylamine). 2C-NMR in DMSO-ds (100



MHz) 6 (ppm): 178.58 (C=Se), 166.23 (C=0), 144.42 (Caikene), 134.10 (Caikene), 130.78 (Cary), 129.15
(Cary1), 128.23 (Caryl), 119.89 (Caikene), 49.63 (Cisopropy), 21.14 (Cisopropyl). '’Se-NMR in DMSO-ds (76
MHz) & (ppm): 329.91. Elemental analysis for Ci3sHisN2OSe calculated/found (percent): C,
52.88/52.73; H, 5.46/5.51; N, 9.49/9.37.

N-(lsopropylcarbamoselenoyl)benzo[d][1,3]dioxole-5-carboxamide (19). From
piperonylic acid and isopropylamine. Appearance: brown solid. Melting point: 128-130 2C. Yield:
22%. *H-NMR in CDCl; (400 MHz) & (ppm): 11.08 (s, 1H, NH), 9.12 (s, 1H, NH), 7.37 (dd, J = 8.2,
1.9, 1H, Hary), 7.28 (d, J = 1.9, 1H, Hary), 6.87 (d, J = 8.2, 1H, Hary), 6.07 (s, 2H, CH,), 4.58 (dt, J =
8.2, 6.6, 1H, Hisopropyl), 1.35 (d, J = 6.6, 6H, Hisopropyl). >*C-NMR in CDCl3 (100 MHz) & (ppm): 178.69
(C=Se), 166.08 (C=0), 152.48 (Cary), 148.74 (Cary), 125.43 (Caryi), 123.06 (Caryi), 108.58 (Caryl),
107.83 (Caryl), 102.42 (CH,), 51.26 (Cisopropyl), 21.74 (Cisopropyl)- /’Se-NMR in CDCls (76 MHz) & (ppm):
322.77. Elemental analysis for Ci2H14N>03Se calculated/found (percent): C, 46.02/45.90; H,
4.51/4.58; N, 8.94/9.10.

(E)-N-(Isopropylcarbamoselenoyl)-3-(thiophen-2-yl)acrylamide (20). From 3-(2-
thienyl)acrylic acid and isopropylamine. Appearance: yellow solid. Melting point: 148-149 2C.
Yield: 15%. *H-NMR in DMSO-ds (400 MHz) & (ppm): 11.46 (s, 1H, NH), 11.25 (d, /= 8.0, 1H, NH),
7.85(d, J=15.5, 1H, Haikene), 7.75 (d, J=5.1, 1H, Hary), 7.51 (d, J = 3.51, 1H, Hary), 7.16 (dd, J = 5.0,
3.6, 1H, Hary), 6.80 (d, J = 15.4, 1H, Haikene), 4.43 (dt, J = 8.0, 6.6, 1H, Hisopropyl), 1.26 (d, J = 6.6, 6H,
Hisopropyl). “C-NMR in DMSO-ds (100 MHz) & (ppm): 178.52 (C=Se), 166.08 (C=0), 139.31 (Cary),
137.24 (Caikene), 132.93 (Caikene), 130.37 (Caryi), 128.72 (Caryi), 118.16 (Caikene), 49.60 (Cisopropy1), 21.15
(Cisopropyt). /’Se-NMR in DMSO-ds (76 MHz) & (ppm): 329.07. Elemental analysis for C11H14N,0SSe
calculated/found (percent): C, 43.85/43.80; H, 4.68/4.44; N, 9.30/9.62.

(E)-3-(Benzo[d][1,3]dioxol-5-yl)-N-(isopropylcarbamoselenoyl)acrylamide (21). From
3,4-(methylenedioxy)cinnamic acid and isopropylamine. Appearance: orange solid. Melting
point: 172-174 °C. Yield: 10%. *H-NMR in CDCl; (400 MHz) & (ppm): 11.15 (d, J = 8.0, 1H, NH),
9.24 (s, 1H, NH), 7.66 (d, J = 15.4, 1H, Haikene), 7.07 — 7.00 (m, 2H, Haryi), 6.83 (d, J = 8.4, 1H, Hary),
6.33 (d, J = 15.4, 1H, Hajkene), 6.03 (s, 2H, CH>), 4.83 — 4.37 (m, 1H, Hisopropy1), 1.35 (d, J = 6.6, 6H,
Hisopropyl). *>°C-NMR in CDCl3 (100 MHz) & (ppm): 178.59 (C=Se), 166.04 (C=0), 150.59 (Cary), 148.69
(Caryt), 146.34 (Calkene), 128.33 (Caryt), 125.62 (Caryi), 116.11 (Caikene), 108.86 (Caryi), 106.83 (Caryl),
101.92 (CH3), 51.03 (Cisopropyt), 21.81 (Cisopropyl)- ’Se-NMR in CDCl3 (76 MHz) & (ppm): 312.38.
Elemental analysis for C14H16N203Se calculated/found (percent): C, 49.56/49.67; H, 4.75/4.59; N,
8.26/8.48.

2-Hydroxy-N-(isopropylcarbamoselenoyl)benzamide (22). From O-acetylsalicyloyl
chloride and isopropylamine. Appearance: yellow solid. Melting point: 162-164 2 C. Yield: 9%.
'H-NMR in CDCl; (400 MHz) 6 (ppm): 11.00 (s, 1H, OH), 10.50 (s, 1H, NH), 9.95 (s, 1H, NH), 7.65
(dd, J=8.1, 1.6, 1H, Hary), 7.50 (ddd, J = 8.7, 7.2, 1.6, 1H, Hary), 7.12 (dd, J = 8.5, 1.1, 1H, Hary),
6.98 (ddd, J = 7.6, 7.0, 1.1, 1H, Hary), 4.60 (dt, J = 8.2, 6.6, 1H, Hisopropy), 1.39 (d, J = 6.5, 6H,
Hisopropyl). “C-NMR in CDCl3 (100 MHz) & (ppm): 178.17 (C=Se), 167.99 (C=0), 160.12 (Cary1), 136.35
(Caryt), 128.42 (Caryi), 120.50 (Caryi), 118.79 (Caryi), 113.95 (Caryi), 51.47 (Cisopropyt), 21.79 (Cisopropyl)-
7Se-NMR in CDCls (76 MHz) & (ppm): 334.36. Elemental analysis for CiiH14N20:Se
calculated/found (percent): C, 46.32/46.56; H, 4.95/4.88; N, 9.82/9.71.
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