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1. General Information and materials

Reagents and solvents were purchased from Sigma Aldrich, Alfa Aesar and VWR International and employed
without further purification, except for the starting products indole carboxamides 1f-1g and diselenides 2b-
g,i that are prepared according to the literature procedures.’’” Thin layer chromatography (TLC) was
performed in 60 F254 (Merck, KGaA, Darmstadt, Germany) silica gel supported on aluminium sheets.
Reaction products were purified by column chromatography on Merck 60 (70-230 mesh) silica gel. Yields
correspond to isolated compounds. Purity is estimated to be > 95% based on 'H NMR spectroscopic analysis.
NMR experiments were carried out at 25 °C on a Bruker Avance NEO 400 MHz spectrometer equipped with
Sample Case operating at 400 MHz for 'H and 100.62 MHz for 3C or a Bruker Avance NEO 600 MHz
spectrometer equipped with a Prodigy™BBO-Cryoprobe operating at 600.13 MHz for *H, 150.90 MHz for 13C
in CDCl3, CD;0D, DMSO-d¢ and CD3COCD;s. 7’Se NMR spectra are referenced to diphenyl diselenide external
standard (PhSe), and were recorded at 114 MHz.%2 Chemical shifts (8) are reported in ppm. The *H NMR
spectra registered in CD;0D did not show signals for the exchangeable protons of indole NH, SO,NH,, such
protons are visible in DMSO-d¢. High-resolution mass spectrometry (HRMS) measurements were performed
using Synapt G2-Si mass spectrometer (Waters) equipped with an APCI/ ESI source and quadrupole-Time-of-
Flight mass analyzer. The mass spectrometer operated in the positive ion detection mode. To ensure accurate
mass measurements, data were collected in centroid mode and mass was corrected during acquisition using
leucine enkephalin solution as an external reference. The results of the measurements were processed using
the MassLynx 4.1 software (Waters) incorporated with the instrument. Melting points were determined in
Kofler melting apparatus and value are uncorrected.

2. General Procedure

The indole 1a-k, m-q (1.0 eq., 0.5 mmol) or the pyrazole 11 (1.0 eq. 0.5 mmol), the diselenide 2a-g, 2i (0.5 eq.,
0.25 mmol) or disulfide 2h (0.5 eq., 0.25 mmol), Oxone® triple salt (0.5 eq., 0.25 mmol) and the iodine (20
mol%) were dissolved in 5 mL of CH;CN. The reaction mixture was vigorously stirred at room temperature
for 4 to 24 hours. Then, the reaction was quenched with a saturated solution of Na,S,0; and extracted with
ethyl acetate (3 x 10 mL), dried with Na,SO,, filtered, and evaporated under reduced pressure. The crude
mixture was purified by column chromatography on silica gel to afford the 3-selenylindoles 3a-q, 4-
selenylpyrazoles 3r-s, mono- and bis- sulfenylindoles 3t-3t’, and 3-selenylindoles containing
benzensulfonamide moiety 4a-I.

Oxone® (0,5 eq.) X—R
PRGNS 12 (20% mol) RSN
RE T H—Rr2+  R-Xx—Xx—R > R [ )R
k\:~”Y\N k\:—”Y\N
\ CH3CN (5 mL) g
R3 X =Se, S rt., 4-24 h Y=CN R
1a-q 2a-i 3a-t,3t'4a-l
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3. 'H NMR, 3C and 77Se NMR spectra of compounds 3 and 4

Figure 1. '"H NMR spectrum of compound 3a°® in CDCl;

Figure 2. 'H NMR spectrum of compound 3b® in CDCl;
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Figure 4. 'H NMR spectrum of compound 3d°® in CDCl;
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Figure 5. 'H NMR spectrum of compound 3e® in CDCl;
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Figure 8. 7’Se NMR spectrum of compound 3f in DMSO-dg
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Figure 11.

77Se NMR spectrum of compound 3g in DMSO-dg
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Figure 14. *H NMR spectrum of compound 3kin CDCl;
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Fig
ure 16. 77Se NMR spectrum of compound 3kin CDCls
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Figure 17. *H NMR spectrum of compound 3I°in CDCl;
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Figure 18. *H NMR spectrum of compound 3m®in CDCl;
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Figure 19. 'H NMR spectrum of compound 3n®in CDCl;
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Figure 20. *H NMR spectrum of compound 30°in CD;COCD;
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Figure 24. 77Se NMR spectrum of compound 3qin CDCl;
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Figure 25. *H NMR spectrum of compound 3r'2in CDCl;
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Figure 26. *H NMR spectrum of compound 3sin CDCl;
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Figure 27. 3C NMR spectrum of compound 3sin CDCl;
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Figure 28. 77Se NMR spectrum of compound 3s in CDCl;
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Figure 29. *H NMR spectrum of compound 3t'3in CDCl;
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Figure 30. *H NMR spectrum of compound 3t’**in CDCl;

o

§-NH,
SB’O/ 6

CL
N
H 4a
{
’ /
|
f
l
»L JJ.\LJ\; J|L .Jl o
e
BI.S E:D 7.'5 7:!] 6:5 6‘.EI 5'.5 5:!] 4‘.5 41EI 3:5 3‘.EI 2:5 Z.IEI 1‘.5 1:EI EI.IS
f1 (ppm}
Figure 31. *H NMR spectrum of compound 4ain CD;0D

ks
[

4
Figure 32. *H NMR spectrum of compound 4ain DMSO-dg

] I

S13




9465

—iil%

T T T T T T T T T T T T T T

T T r T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

Figure 33. 3C NMR spectrum of compound 4ain CD;0D
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Figure 34. 77Se NMR spectrum of compound 4ain CD;0D
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Figure 35. 'H NMR spectrum of compound 4bin CD;0D
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Figure 37. 77Se NMR spectrum of compound 4b in CD;0D
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Figure 38. *H NMR spectrum of compound 4c in CD;0D
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Figure 39. 3C NMR spectrum of compound 4c in CD;0D
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Figure 40. 77Se NMR spectrum of compound 4c in CD;0D
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Figure 41. *H NMR spectrum of compound 4d in CD;0D
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Figure 42. 3C NMR spectrum of compound 4d in CD;0D
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Figure 43. 77Se NMR spectrum of compound 4d in CD;0D
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Figure 44. *H NMR spectrum of compound 4e in CD;0D
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Figure 45. 3C NMR spectrum of compound 4e in CD;0D
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Figure 46. 77Se NMR spectrum of compound 4e in CD;0D
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Figure 47. *H NMR spectrum of compound 4f in CD;0D
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Figure 51. 3C NMR spectrum of compound 4g in CD;0D
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Figure 53. *H NMR spectrum of compound 4h in CD;0D
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Figure 54. 3C NMR spectrum of compound 4h in CD;0D
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Figure 55. 77Se NMR spectrum of compound 4h in CD;0D
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Figure 56. *H NMR spectrum of compound 4i in DMSO-dg
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Figure 57. 3C NMR spectrum of compound 4i in DMSO-dg

»
&
_-Z
o=q
[}

—233 24

T T T T T T T T T T T T
500 550 500 450 400 350 300 250 200 150 100 50
f1 (ppm)

Figure 58. 7’Se NMR spectrum of compound 4i in DMSO-dg
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Figure 59. *H NMR spectrum of compound 4j in CD;0D
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Figure 62. *H NMR spectrum of compound 4k in DMSO-dg
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Figure 63. 3C NMR spectrum of compound 4k in DMSO-dg
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Figure 64. 77Se NMR spectrum of compound 4k in DMSO-dg
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Figure 66. 3C NMR spectrum of compound 4l in CD;0D
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4. HMRS Spectra of new compounds

Elemental Composition Report

Single Mass Analysis m
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0 %N@

Element prediction: Off L O
Mumber of isotope peaks used for i-FIT = 9
3f
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Figure 68. HRMS spectrum of compound 3f
Elemental Composition Report Se@
Ciy
Single Mass Analysis NH o \©
Tolerance = 5.0 PPM { DBE: min = -1.5, max = 80.0
Element prediction: Off 39
MNumber of isotope peaks used fori-FIT =9
Monoisotopic Mass, Even Electron lons
72 formulale) evaluated with 1 results within limits (all results (up to 1000) for each mass)
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gure 69. HRMS spectrum of compound 3g
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 80.0
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Minimuam: -1.5
Maximuam: 5.0 5.0 #0.0
Mass Cale. Mass mDa FFM DEE i-FIT Horm Conf (%) Formula
338.1397 338.1387 1.0 3.0 6.5 68B8.5 n/a n/a ClE H2B N Se

Elemental Composition Report

Figure 70. HRMS spectrum of compound 3q

Single Mass Analysis f\g
Tolerance = 5.0 PPM [/ DBE: min = -1.5, max = 80.0 N‘\N
Element prediction: Off u
Number of isotope peaks used for i-FIT = 9 s
S
Monoisotopic Mass, Even Electron lons
22 formula(e) evaluated with 1 results within limits (all results {up to 1000) for each mass)
Elements Used:
C:0-60 H:0-80 N:0-3 CLO-1 Se:1-1
210311_AH_52 27 (0.294) Cm (27:40-3:8)
101 258.9541
o 256:9553 2608520
254.95?1
262.8520
i 224.9020 2310437 2360719 241.9273,555 905, e 2740514
T 1 T T 1 U T T T 1 1 L]
220.0 230.0 2400 250.0 260.0 270.0 280.0
Minimuam: -1.5
Maximum: 5.0 5.0 80.0
Mass Calc. Mass mDa FPM DBE i-FIT Morm Conf (%) Formula
258.9541 258.9541 0.0 a.0 s 2810.0 n/fa nsa C9 HY M2 Cl

Figure 71. HRMS spectrum of compound 3s

Sa

290.0

1: TOF MS ES+
5.44e+007

2869660288 8652 290.8633 i
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM [ DBE: min = -1.5, max = 80.0
Element prediction: Off

Mumber of isotope peaks used fori-FIT =9

Monoisotopic Mass, Even Electron lons
155 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:060 H:0-60 MN:0-2 0O:0-2 S:01 Se:0-1
290311_AH_02_A19 {0.214) Cm {19:32-(3:11+49:61)) TOF MS ES+
§.46e+005
10 352 9868
% 350.9878
354.9870
348.9892
336.9450 538 3417 3431586 347.9424° | _ 9589054360323 454 o504 30681
T T T T T T T T 1 T 1 T 1
3350 3400 3450 350.0 355.0 360.0 365.0 3700
Minimum: -1.5
Maximum: 5.0 5.0 84.0
Mass Cale. Mass mDa FFM DEE i-FIT Horm Conf (%) Formula
352.5868 352.98a3 D5 1.4 14.5 606.5 0.087 93.52 C1l4 H13 N2 02 S Se
352.98469 -0.1 -0.3 19.5 609.2 2,736 B£.48 C22 HY Se
Figure 72. HRMS spectrum of compound 4a
Elemental Composition Report
Single Mass Analysis L_NH,
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 80.0 Se‘O/ o
Element prediction: Off F\@f\g
Mumber of isotope peaks used fori-FIT=9 N
b 4b
Moncisotopic Mass, Even Electron lons
141 formulale) evaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-60 H:0-80 MN:0-2 0O:02 801 Se:1-1 F: 01
210311_RG_54_A 19 (0.214) Cm (18:26-(4:8+38:48)) TOF MS ES+
6.78e+005
10 3v0.4977
% 368.6783
3679783 | 369.9739 sr2a771
0012y 025 358723 446 g7gq a7ageqy 3749820 3769842 ”
(= T T e T T T T e e T T T T T T e e e e N2
360.0 3g2.0 364.0 3660 3680 3700 arzao 3740 3760 378.0 380.0
Minimum: -1.5
Maximum: 5.0 5.0 a0.0
Mass Calc. Mass mDa FEM DEBE i-FIT Harm Conf (%) Formula
370.9771 0.2 a.5 14.5 723.2 0.025 97.52 Cl4 H1Z2 N2 02 § B2 F
1.4 3.8 14.5 T26.0 3,753 2.34 C17 H11 N2 O 5 Se
-0.4 -1.1 18.5 725.8 6.580 0.14 C22 HA Se F

Figure 73. HRMS spectrum of compound 4b
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Elemental Composition Report

o]
" n S-NH
Single Mass Analysis Se@% ‘
Tolerance = 5.0 PPM | DBE: min = -1.5, max = 80.0 Cl {
Element prediction: Off N
Mumber of isotope peaks used for i-FIT = 9 U 4c
Monoisotopic Mass, Even Electron lons
147 formulale) evaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:060 H: 060 N:0-2 0:0-2 5:0-1 Ck0O-1 Se:1-1
210311_AH_30_A 17 (0.197) Cm (14:25-(3:8+57:60)) TOF MS ES+
2.05e+006
10 3869475
o, 284.0485 3889460
3859433
382.9493 3839474 387 0458
377 2244 380.9527 381 9434 390.9463 3910507 3959405
T T T T .I II T 1 T T T T T II 1 I/ 1 T T T 396-?352 mfZ
are.0 3800 3820 384.0 386.0 3880 380.0 382.0 3840 386.0
Minimum: -1.5
Maximum: 5.0 5.0 80.0
Mass Cale. Mass mDa FEM DEE i-FIT Horm Conf (%) Formula
386.9475  3B6.9473 0.2 0.5 16.5 1257.0 3.007 4.94 cld4 H12 N2 02 5 C1 Se
3IB6.9480 -0.5 -1.3 19.5 1254.0 ©0.051 95.02 322 HA Cl Se
IB6.9461 1.4 3.6 24.5 1261.8 T.805 D.04 C23 H3 N2 Se
Figure 74. HRMS spectrum of compound 4c
e o)
Elemental Composition Report @/g\_mz
Se {
Br-
Single Mass Analysis \@[&
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0 NH d
Element prediction: Off
Mumber of isotope peaks used fori-FIT =9
Monoisotopic Mass, Even Electron lons
240 formulaie) evaluated with 2 results within limits {all results {up to 1000) for each mass)
Elements Used:
C.060 H:0860 N:0-2 0:0-2 S:01 Ser11 Br0-3
210311_AH_03_A 20 (0.223) Cm (20:25-{3:8+55:60)) TOF MS ES+
6.92e+005
10 4308966
4328953
[}
o 428.8980
4208974 | 4318977 434 B059

419.8537 4229854
T T T T T
420.0 422.0 424.0

426.8000 4278997
425.3521 N 4369038 438 5040440 4272

T 1 T T T
438.0 440.0

T T T T T f T T
426.0 428.0 430.0 4320 434.0 436.0

Minimum: -1.5

Maximum: 5.0 5.0 80.0

Mass Cale. Mass mDa FEM DEE i-FIT Naorm Conf (%) Formula

430 . 8966 430, B968 -0.2 -0.5 104.5 606.3 0.000 99.99 Cl4 H12 N2 02 § Se Br
430, 8975 -0.9 -2.1 19.5 615.48 9.484 0.01 CZ22 H# Se Br

Figure 75. HRMS spectrum of compound 4d
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Elemental Composition Report

0
§-NH,
SeO o
Single Mass Analysis I A
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 80.0 N
Element prediction: Off H

4e
Mumber of isotope peaks used for i-FIT =89
Manoisotopic Mass, Even Electron lons
162 formula(e) evaluated with 2 results within limits {all results {up to 1000) for each mass)
Elements Used:
C:0-60 H:0-60 N:0-2 0:0-2 S:0-1 Se:1-1 [ 0-1
210311_AH_33_A 25 (0.277) Gm (25:37-(1:8+57:60)) TOF M3 ES+
1.38e+006
- 4788835
% 476.8846
ATABBB0 4758868 AB0 8835,
i 470,431 4733077 ) aTrRese | | 4818878 4828867 ygoangs 4868506 4agqq7g N
L R Mk F A . s A LA
4700 472.0 474.0 476.0 478.0 480.0 4B2.0 484.0 486.0 488.0 480.0
Minimum: -1.5
Maximum: S0 5.0 80.0
Mass Cale., Mass mDa FPFM DEE i-FIT Harm Coanf (%) Formula
478 .8835  478.8829 0.6 i3 10.5 1061.4 0.026 87.47 C14 H12 N2 02 § Se I
478.8836 -0.1 -0.2 18.5 1065.0 3.678 2.53 C22 HE Se I
Figure 76. HRMS spectrum of compound 4e
Elemental Composition Report
- W
Single Mass Analysis MeO e
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 80.0 \Cf\g
Element prediction: Off N a
Number of isotope peaks used for i-FIT = 9 H
Monoisotopic Mass, Even Electron lons
124 formulale) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:060 H:080 MN:0-2 O:04 5:0-1 Se:i
210311_AH_12_A 17 {0.197) CGm (14:24-{5:0+42:60)) TOF MS ES+
2 26e+006
10 3az9972
Y 3805980
379.998& R4 GOET
368.0086 3689742 S +3058 490 noog 377.9028 386.0007_387 0018369.0050 3939849005.9965
T T 1 T 1 T T 1 T T T T
367.5 370.0 3rzs ars.0 KT 380.0 3g2.5 385.0 3875 3800 3925 305.0
Mirnimum: His]
Maximum: 5.0 =i 0.0
Mass Cals. Mass mDa FFM DEE i-FIT Marm Conf (%) Formula
382.95972  3IB2.9960 0.3 0.8 10.5 907.9 0.003 99.67 C15 HIS N2 03 5 Se
IRZ.9975 -0.3 -0.& 18.5 913.6 5.70% 0.33 C23 H11 0O Se

Figure 77. HRMS spectrum of compound 4f
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Elemental Composition Report Q

S
Single Mass Analysis Me ¢
Tolerance = 5.0 PPM [/ DBE: min = -1.5, max = 80.0 D
Element prediction: Off NH

Number of isotope peaks used fori-FIT =9

Monoisotopic Mass, Even Electron lons

119 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-60 H:0-60 N:0-2 0:0-4 S:0-1 Se:i1-1

210311_RG_T1_AAT (0.197) Cm (16:26-(3:9+52:60)) TOF MS ES+
3.91e+006
101 367.0020
% 365.0032
363.01]-4Q 3640026 365.9983 90022
3591973 36].008{ 461.6972 A70.0061 ..'3]"1_01}51 373.0103 3?6.]1&12 ?37?.1]:4;
T T T T T f T T T T T 1 T T 1 T f T T T T
358.0 360.0 3E2.0 3840 366.0 36E.0 3700 3720 3740 376.0
Minimum: =15
Max imum: 5.0 5.0 ad.0
Mass Calc. Mass mDa FFM CBE i-FIT Narm Conf (%) Formula
367 .0020 367.0015 0.1 .3 10.5 1089.9 0,030 97.42 C15 H15 M2 QZ S Se
36T.0026 -0.6 -1.6 158.5 104%3.4 3.514 2.494 C23 H11 Se

Figure 78. HRMS spectrum of compound 4g

Elemental Composition Report

(o}
¥ - W\
Single Mass Analysis B ad
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0 mMe
Element prediction: Off NH ah
Number of isotope peaks used for i-FIT =9
Monoisotopic Mass, Even Electron lons
393 formula(e) evaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:060 H:0-60 N:0-2 O:04 S:01 Ser1-1 Br0-3
210311_RG_60_A 17 (0.197) Cm [15:27-(3:7+53:57)) TOF MS ES+
1.28e+007
10 4449124
446.9108
% 4429138
4409158 448.9108
4208846 4320520 4350647 4389180 | M99y gy 490904400 g 5
1 1 1 1 1 1 T 1 1 1 1 1
4300 4325 4350 4375 4400 4425 4450 4475 4500 4525 4550 4575
Minimum: -1.5
Maximum: 5.0 5.0 ad.0
Mass Cale. Mass mDa FFM COEE i-FIT Harm Conf (%) Formula
444,9124  444.9125 -0.1 -0.2 10.5 1603.1 0.001 99.47 €15 H14 N2 02 5 Se Br
444,9128 -0.4 -0.9 -0.5 1610.0 6.835 O0.11 C10 H23 04 Se Br2
444,9131 -0.7 -1.6 19.5 1611.6 B.461 0,02 £23 HLD Se Br

Figure 79. HRMS spectrum of compound 4h
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 80.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 9

CN ge

(i\
N
H

Q
§-NH,
\
s

Monoisotopic Mass, Even Electron lons 4
102 formulale) evaluated with 2 results within limits {all results (up to 1000) for each mass)
Elements Used:
C:060 H:060 N:0-3 0O:0-2 S:0-1 Se:1-1
210311_AH_36_A 17 {0.197) Cm (15:26-4:8) TOF M5 ES+
2.89e+006
10 3779822
k 4755829
AT3.9848 799821
48844 | a7 ani3
367ATE0  360.1405 719860 4p) grug 3gn.ossy 018879 3840503
T T T L T T T T T T 1 1 T T T T 1
368.0 370.0 3ra.o 3740 376.0 3TE.0 380.0 3820 384.0
Minimuem: =145
Maximum : 5.0 5.0 ad.0
Mass Cale. Mass mDa FFM DEE i-FIT HNarm Canf (%) Formula
377.9822 377.9B815 0.7 1.5 12.5 1272.2 0.006 99,40 C15 H12 N3 02 5 Se
377.9822 0.0 a.o 21.5 1277.3  5.122 0.64 C23 HE W Se
Figure 80. HRMS spectrum of compound 4i
Elemental Composition Report
o)
i i S-NH
Single Mass Analysis Se@n’ﬁ 2
Tolerance = 5.0 PPM [ DBE: min =-1.5, max = 80.0 °
Element prediction: Off ) C:OEt
Mumber of isotope peaks used for i-FIT =9 NH 4
Monoisotopic Mass, Even Electron lons
182 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:060 H:0-60 N:0-3 0:0-4 S:0-1 Se:i-1
210311_RG_58_AA 12 (0.143) TOF MS ES+
1.53e+004
10 425.0076
o 4230083
422.0103 426.0080 4270078
4T1.0974 4459502 4210135 424.0028 / 4311030
/ - 433.45926
T T T T 1 T 1 T T T T T T T T miz
412.0 414.0 416.0 418.0 420.0 4220 424.0 426.0 428.0 430.0 4320
Minimuom: =15
Maximum: 5.0 5.0 a0.0
Mass Calc., Mass mDa FFM CDEE i-FIT Morm Conf (%) Formula
425 .0076 425.0074 0.2 -5 11.5 42.1 0.76% 4§6.33 C17 H1T M2 04 5 Se
425.0081 -0.5 -1.2 20.5 41.9 0D.622 53.67 25 H13 02 Se

Figure 81. HRMS spectrum of compound 4j
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Elemental Composition Report

o
§-NH
Single Mass Analysis Se@% ’
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0 @[\g\«“@
Element prediction: Off N
Number of isotope peaks used for i-FIT =9 ho©
4k

Monoisotopic Mass, Even Electron lons

161 formulale) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:060 H:0-80 MN:0-3 0O:0-3 S:0-1 Se:t-1

210311_AH_46_A 16 (D177} Cm (15:21-(4: T+43:60)) TOF MS ES+
B.68e+006
10 4860396
W 484.0408
470.2528 O e 4850430 48&03.?:;; 0427 490.0425  492.0474  484.0469
ATARB01 4758777 -9 480.0454 { et 92, i
T T T T 1 T T T 1 T T T 1 T 1 T T T I I T
4740 476.0 4780 480.0 4820 4B4.0 4BA.0 488.0 4900 482.0 484.0
Minimum: -1.5
Maximurm: 5.0 5.0 ad.0
Mass Cale. Mass mDa FEM DEE i-FIT MNarm Canf (%) Formula
486.0396  486.0391 0.5 1.0 15.5  &54.3  0.001 99.90 C22 HZD M3 03 S Se
486.0397 -0.1 -0.2 24.5 &61.2  6£.927 0.10 C30 H16 N O Se
Figure 82. HRMS spectrum of compound 4k
Elemental Composition Report
Z o)
Single Mass Analysis @/‘é—NHZ
. W\
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 80.0 Se o]
Element prediction: Off @[\g
MNumber of isotope peaks used for i-FIT = 9 N
Me
Monoisotopic Mass, Even Electron lons 4
73 formulale) evaluated with 2 results within limits (all results {up to 1000} for each mass)
Elements Used:
C:060 H: 080 N:0-2 O:0-2 S:0-1 Se:ri-1
210311_AH_35_A 26 {0.303) Crn (28:43-(4:B+56:60)) TOF MS ES+
2 47e+006
10 367.0028
% 365.0038
361.0080 P10 3040045 388010 o 375.9964
3563018355 8503 B8 161,907 | 3700058 3730103 3750098 2 .
T 1 T T 1 T T T T T T 1 T 1 T T T T T 1 1 U 1 1 T T
354.0 356.0 3580 360.0 3620 3640 366.0 368.0 3700 2o 3740 aTen0 3780
Minimum: =15
Maximum: 5.0 5.4 ad.0
Mass Cale. Mass mDa FFM DEE i-FIT MNarm Conf (%) Formula
367.0028 367.00159 0.9 2.5 10.5 1695.9%9 0.003 99.72 C15 H1S N2 02 5 5e
I67.0026 0.2 0.5 195 1701.8 G5.866 D.28 C23 H11 Se

Figure 83. HRMS spectrum of compound 4l
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5. Carbonic anhydrase inhibition

An Applied Photophysics stopped-flow instrument was used to assay the CA catalyzed CO, hydration
activity.®> Phenol red (at a concentration of 0.2 mM) was used as an indicator, working at the absorbance
maximum of 557 nm, with 20 mM Hepes (pH 7.4) as a buffer, and 20 mM Na,SO, (to maintain constant ionic
strength), following the initial rates of the CA-catalyzed CO, hydration reaction for a period of 10-100 s. The
CO, concentrations ranged from 1.7 to 17 mM for the determination of the kinetic parameters and inhibition
constants.® Enzyme concentrations ranged between 5-12 nM. For each inhibitor, at least six traces of the
initial 5-10% of the reaction were used to determine the initial velocity. The uncatalyzed rates were
determined in the same manner and subtracted from the total observed rates. Stock solutions of the inhibitor
(0.1 mM) were prepared in distilled—deionized water and dilutions up to 0.01 nM were done thereafter with
the assay buffer. Inhibitor and enzyme solutions were preincubated together for 15 min at room temperature
prior to the assay, to allow for the formation of the E—I complex. The inhibition constants were obtained by
non-linear least-squares methods using PRISM 3 and the Cheng-Prusoff equation as reported earlier and
represent the mean from at least three different determinations. All CA isoforms were recombinant proteins
obtained in house, as reported earlier.?’-1°

6. Human Carbonic Anhydrase activity

Compound 4b

compound 4b compound 4b compound 4b compound 4b
100 100 5 100 100
90 904 _ 90 _ 90
= 80 = oo £ 80 2 80
= 710 = 704 x 70 g 70
P 504
g 0 g 60 g 60 5 60
= 50 £ 504 E so Q s
_J'—E" 40 2 a0 2 a0 = 40
E = 5 E
5 o 5 30- % 3o g 30
< 20 T 20 2 2 2w
10 104 10 10
0+ T T T T 1 0 T T T T 1 o+ T T T T 1 0 T T T T 1
k] -8 T -6 -5 -4 -10 9 -8 T -6 -5 -10 -9 -8 T £ -5 -10 -9 -8 -7 -6 -5
Concentration [log] Concentration [log] Concentration [log] Concentration [log]

Compound 4e

compound 4e compound de compound de compound 4e
100 100 100 100
90 90 80 . 90
= 80 = 80 = 80 = 80
= 70 = 70 x 70 g 7
g eo < 60 60 60
£ 50 2 50 § 50 § 50
.E‘ 40 T w0 2 > a0
g 3 £ 30 % 30 g 30
< 20 < 20 g 2w
10 10 10 10
0+ T T T T 0+ T T T T 1 0+ T T T T 9 0+ T T T T T
10 E] 8 7 K] 5 10 9 E] 7 ) -5 10 K] E] 7 ] 5 10 -9 -8 T ] -5
Concentration [log] Concentration [log] Concentration [log] Concentration [log]

Compound 4g

compound 4g compound 4g compound 4g compound 4g
100 100 100 100
90 90 _ 90 — 90
= 80 = 80 = 80 = 80
] = 70 x 70 s
g s g 60 g9 < 60
£ 50 £ 50 E 50 2 so
2 4 2 40 2 % > 40
'é 0 % 30 2 30 £ a0
< 20 & 20 g 2 E 20
10 10 10 10
0 T T T T 0+ T T T T q T T T T T T T T T T T 1
9 -8 7 K] 5 4 10 9 E] B ¥ 5 -10 ] -8 -7 % 5 10 ] ] 7 -6 -5
Concentration [log] Concentration [log] Concentration [log] Concentration [log]
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Compound 4h
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Compound 4l

100
90
80
7
60
50
40

Activity hCA | (%)

20
10

compound 4| compound 4| compound 4| compound 4|
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90 904 20
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