Supplementary Materials: Cyano- and ketone-containing se-
lenoesters as multi-target compounds against resistant cancers

Nikoletta Szemerédi, Simona Dobiasova, Noemi Salardon-Jiménez, Annamaria Kincses, Marta Nové,
Giyaullah Habibullah, Clotilde Sevilla-Hernandez, Miguel Benito-Lama, Francisco-Javier Alonso-Martinez, Jitka
Viktorové, Gabriella Spengler and Enrique Dominguez-Alvarez

Contents

All compounds have FTIR, MS-DIP, 'TH-NMR and "*C-NMR spectra. Zooms of the
aromatic region of "H-NMR have been added for all compounds, and when necessary,
also zooms of the aromatic peaks in *C-NMR are provided. Bidimensional COSY, HSQC
and HMBC have been provided for selected compounds.

Spectra of the ketone selenoesters (K1-K8) and methylcyano selenoesters (N1-N7). Page 2
51. Compound K1: Se-(2-oxopropyl) thiophene-2-carboselenoate. Page 2
52. Compound K2: Se-(2-oxopropyl) 2-fluorobenzoselenoate. Page 6
53. Compound K3: Se-(2-oxopropyl) 4-bromobenzoselenoate. Page 9
54. Compound K4: Se-(2-oxopropyl) 2-(trifluoromethyl)benzoselenoate. Page 13
S5. Compound K5: Se-(2-oxopropyl) 3-(trifluoromethyl)benzoselenoate. Page 16
56. Compound Ké: Se-(2-oxopropyl) 3-chloro-4-fluorobenzoselenoate. Page 19
57. Compound K7: Se-(2-oxopropyl) 4-(tert-butyl)benzoselenoate. Page 22
58. Compound K8: Se-(2-oxopropyl) 2,4,5-trifluorobenzoselenoate. Page 26
59. Compound N1: Se-(cyanomethyl) thiophene-2-carboselenoate. Page 31
510. Compound N2: Se-(cyanomethyl) 3-fluorobenzoselenoate. Page 35
511. Compound N3: Se-(cyanomethyl) 4-bromobenzoselenoate. Page 38
512. Compound N4: Se-(cyanomethyl) 2-(trifluoromethyl)benzoselenoate. Page 41
513. Compound N5: Se-(cyanomethyl) 3-(trifluoromethyl)benzoselenoate. Page 44
514. Compound N6: Se-(cyanomethyl) 3-chloro-4-fluorobenzoselenoate. Page 49
515. Compound N7: Se-(cyanomethyl) 4-(tert-butyl)benzoselenoate. Page 52

Cancers 2021, 13, 4563. https://doi.org/10.3390/cancers13184563 www.mdpi.com/journal/cancers



Cancers 2021, 13, 4563

S2 of 54

100.0_
95
90
85
80|
75
70
65
60
55
50
%T
45
40
35
30
25|

20

Spectra of the ketone selenoesters (K1-K8) and methylcyano selenoesters (N1-N7).
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Figure S1. Compound K1: Se-(2-oxopropyl) thiophene-2-carboselenoate. S1A. IR spectrum (KBr) of K1.
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Figure S1B. DIP-MS spectrum of K1.
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Figure S1C. '"H-NMR spectrum (CDCls, 400 MHz) of K1.
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7.85



Cancers 2021, 13, 4563 S4 of 54

s2)
(®]
[m)
Q o N N0 o ©
© ® oY o @ N oo~
o 0 <t mON N <+ ©
N -— - - - N~ o N
| | A N | [
Yh
|
’ ‘ |
. |
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; : ; ;
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0  -10

f1 (ppm)

Figure S1E. ®*C-NMR spectrum (CDCls, 101 MHz) of K1.
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Figure S1F. "H-'"H COSY NMR spectrum (CDCls) of K1 (aromatics).
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Figure S1G. 'H-3C HSQC NMR spectrum (CDCls) of K1.
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Figure S1H. 'H-*C HMBC NMR spectrum (CDCls) of K1.
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Figure S2. Compound K2: Se-(2-oxopropyl) 2-fluorobenzoselenoate. S2A. IR spectrum (NaCl) of K2.
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Figure S2B. DIP-MS spectrum of K2.
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Figure S2C. '"H-NMR spectrum (CDCls, 400 MHz) of K2.
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Figure S2D. '"H-NMR spectrum (CDCls, 400 MHz) of K2 (aromatics).
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Figure S2E. ®*C-NMR spectrum (CDCls, 101 MHz) of K2.
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Figure S2F. ®C-NMR spectrum (CDCls, 101 MHz) of K2 (aromatics).



Cancers 2021, 13, 4563

S9 of 54

100,0
95
90
85 |
80 |
7507
70 |
65 |

60

55

50

%T
45

40 |

35

30

25 |

20

S
\ 'flf; rjl \
I

205443

e e

201743

Br

-~
<00

W
|
1775,85|

e f/

M
.

i

f

el |
| /Y
7/ i" [
| |

| I
| |

N
J,Boz_gnlq

\
|
n

126466

1480.94 ‘
1393.L1
13

U

|
138190

.38

3390 1

137436

166326

I
N
f ‘I
|

1]

72,20

114041
9915

.-’I|
i

‘ [ gz
|

105,

N

' ‘III." [ f

1010.54 |

1071.34 l| 828‘ %

20387

T T 1
1000 500 4000

0.0
4000.0

T
3000

T
2000

Figure S3. Compound K3: Se-(2-oxopropyl) 4-bromobenzoselenoate. S3A. IR spectrum (KBr) of K3.
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Figure S3C. 'TH-NMR spectrum (CDCls, 400 MHz) of K3.
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Figure S3E. ®*C-NMR spectrum (CDCls, 101 MHz) of K3.
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Figure S3F. "H-'H COSY NMR spectrum (CDCls) of K3 (aromatics).
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Figure S3G. 'H-3C HSQC NMR spectrum (CDCls) of K3.
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Figure S3H. 'H-3C HMBC NMR spectrum (CDCls) of K3.
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Figure S4. Compound K4: Se-(2-oxopropyl) 2-(trifluoromethyl)benzoselenoate. S4A. IR spectrum (NaCl) of K4.
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Figure S4C. 'H-NMR spectrum (CDCls, 400 MHz) of K4.
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Figure S4D. '"H-NMR spectrum (CDCls, 400 MHz) of K4 (aromatics).
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Figure S4E. ®*C-NMR spectrum (CDCls, 101 MHz) of K4.
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Figure S4F. 3C-NMR spectrum (CDCls, 101 MHz) of K4 (aromatics).
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Figure S5. Compound K5: Se-(2-oxopropyl) 3-(trifluoromethyl)benzoselenoate. S5A. IR spectrum (NaCl) of K5.
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Figure S5B. DIP-MS spectrum of K5.



Cancers 2021, 13, 4563 S17 of 54

[sa]
(@]
[a)
(@]
TONON O T N O O y
- OO WWWWWYWUAN [e)) o
WVOONNNNINSN o) o
e N \F O |
F SeY
o L
e L 3 &
888 S S S
o — O - o~ [32]
8‘.5 é.O 7‘.5 7‘.0 6‘.5 6‘.0 5‘45 5‘.0 4‘45 4‘40 3‘.5 3‘.0 2‘.5 2‘.0 1‘.5

f1 (ppm)

Figure S5C. '"H-NMR spectrum (CDCls, 400 MHz) of K5.
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Figure S5F. 3C-NMR spectrum (CDCls, 101 MHz) of K5 (aromatics).
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Figure S6. Compound Ké6: Se-(2-oxopropyl) 3-chloro-4-fluorobenzoselenoate. S6A. IR spectrum (KBr) of K6
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Figure S10F. 3C-NMR spectrum (CDCls, 101 MHz) of N2 (aromatics, CN).
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Figure S11B. DIP-MS spectrum of N3.



Cancers 2021, 13, 4563

S39 of 54

jas]
(@]
A
O
T O NN ~N O LWNnWNno S
NNNKNNNKNNMN o
——,—— e 2|
Sé N
Br
) L« AN
BN &
e Qe e
Aalial Al
T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 3.5 2.0 1.5
Figure S11C. 'TH-NMR spectrum (CDCls, 400 MHz) of N3.
NERARR 55833
NNRNRNRNKNNNNNN
P A
jaa}
o]
)
O
O
N
™~
|

1.01

4 1.03+

T T T T T T T T T T T T T T T T T T T T T T T T T T T
.80 7.78 7.76 7.74 7.72 7.70 7.68 7.66 7.64 7.62 7.60 758 756 7.54 7.52 750 7.48 7.46 7.44 7.42 7.40 7.38 7.36 734 732 7.30 7.28 7.26 7.24

T

Figure S11D. '"H-NMR spectrum (CDCls, 400 MHz) of N3 (aromatics).



Cancers 2021, 13, 4563

540 of 54

Br

©
©]
o
© oONNOD N
o oaNo® N N ©
<o) 0D 0nON — N 4
— ~ - ~— N 0
I SN I I
/\\
Se X N
‘ ‘l
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (

f1 (ppm)

Figure S11E. *C-NMR spectrum (CDCls, 101 MHz) of N3.



Cancers 2021, 13, 4563

541 of 54

743
g, o " aTaYataal N r
™\ NP S anat P e A0 |
& \ TV [ | N q |
\ l |J"" || | | | ||.' .‘/'|‘ M |
N/ ll \ N Y r\“l
65 \\ / | ( u | ¢" | [
J "l diminil
| |‘H| [ ‘l [ | | |
sl i i|".| | | i || | |
‘l r,l ‘II I| |‘ | | ‘
| I | | |
55 L Lo 0! |
2992.1 | |
‘ 1450.49 | ‘
50 | 203352 ‘ | | | |
‘ | 1390.07 | ‘
45 | |
|
| ‘ ‘ |
40 | |
%T 158357 |
1 | L |
223890 | 1
| |
30 " ‘
25 O ‘ ‘ “| ‘
20 |
15 | ‘ | \
F /]
pra2s ! 1 |
F 170089 131165 l\' 89332 76584
10 ] F ‘
| nsaw
1126.50
40 T T T T T T T T T T T 1
40000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600.0
cm-1

Figure S12. Compound N4: Se-(cyanomethyl) 2-(trifluoromethyl)benzoselenoate. S12A. IR spectrum (KBr) of N4.

Abundance

7500000

7000000

6500000

6000000

5500000

5000000

4500000

4000000

3500000

3000000

2500000

2000000

1500000

1000000

500000 50.1

sai | ||

95.0

107.1

87.0 ;

Average of 0.095 to 0.992 min.: E-NS-37_2.D\dafa.ms - Saturated
17g.2

1451

1254

1869  197.8204.9

118.0
il l‘ 1381 L1l

2249 2338 5449 2539

240 250 260 270

m/z-->

Sl L,
0 100

-
et
a0 110

L e e
120 130 140 150 180 170 180

Figure S12B. DIP-MS spectrum of N4.



Cancers 2021, 13, 4563

542 of 54

7.81
7.81
7.80
7.76
7.75
7.71
7.71
7.70

g

782 cpaiz

3.72

|
g

f
S
T T T T T T T T T T T
8.5 8.0 7.5 5.5 5.0 4.5 2.5 2.0 15
1 (ppm)
Figure S12C. 'TH-NMR spectrum (CDCls, 400 MHz) of N4.
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Figure S12D. '"H-NMR spectrum (CDCls, 400 MHz) of N4 (aromatics).
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Figure S12E. *C-NMR spectrum (CDCls, 101 MHz) of N4.
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Figure S12F. BC-NMR spectrum (CDCls, 101 MHz) of N4 (aromatics, CFs, CN).
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Figure S13. Compound N5: Se-(cyanomethyl) 3-(trifluoromethyl)benzoselenoate. S13A. IR spectrum (KBr) of N5.
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Figure S13C. 'H-NMR spectrum (CDCls, 400 MHz) of N5.
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Figure S13D. '"H-NMR spectrum (CDCls, 400 MHz) of N5 (aromatics).
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Figure S13E. *C-NMR spectrum (CDCls, 101 MHz) of N5.
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Figure S13F. BC-NMR spectrum (CDCls, 101 MHz) of N5 (aromatics, CFs, CN).
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Figure S13G. 'H-"H COSY NMR spectrum (CDCls) of N5 (aromatics).
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Figure S13H. 'H-'3C HSQC NMR spectrum (CDCls) of N5 (aromatics).
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Figure S13I. 'H-1°C HMBC NMR spectrum (CDCls) of N5.
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Figure S14. Compound N6: Se-(cyanomethyl) 3-chloro-4-fluorobenzoselenoate. S14A. IR spectrum (KBr) of N6
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Figure S14D. '"H-NMR spectrum (CDCls, 400 MHz) of N6 (aromatics).



Cancers 2021, 13, 4563

S51 of 54

_163.4
~160.8
134.4
134.3
130.3
130.2
128.1
128.0
123.1
122.9
117.8
117.6
116.9

|

&
¥

Z7Z 2 cNel2

@)

S€

—-5.9

T
200

_163.4
—160.8

<™
< <
oM
22
~

Figure S14E. *C-NMR spectrum (CDCls, 101 MHz) of N6.
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Figure S15. Compound N7: Se-(cyanomethyl) 3,5-bis(trifluoromethyl)benzoselenoate. S15A. IR spectrum (KBr) of N7
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Figure S15B. DIP-MS spectrum of N7.
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Figure S15C. 'TH-NMR spectrum (CDCls, 400 MHz) of N7.
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Figure S15D. '"H-NMR spectrum (CDCls, 400 MHz) of N7 (aromatics).
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Figure S15E. *C-NMR spectrum (CDCls, 101 MHz) of N7.
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Figure S15F. 3C-NMR spectrum (CDCls, 101 MHz) of N7 (aromatics, CN).



