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1 Synthesis andanalytical data

All reagents and solvents were reagent grade and were purchased from TCI, Aldrich, Fluka or
Penta and used as received. The solvents used were evaporated on Heidolph Laborota 4001
rotavap. The starting materials were purchased from Sigma or TCl and dkedt\viurther
purification. Thin layer chromatograpifLC) was conducted on ahinium sheets coated

with silica gel 60 F254 (Merck) with visualization by a UV lamp (254 or 360%tnand*C-

NMR spectra were recorded on a Bruker AVANCE Il 400/500 spewtter (400/500 MHz or
100/125 MHz, repectively). Some signals #3C-NMR spectra are missing. Chemical shifts

are reported in ppm relative to the signal ofsBie The residual solvent signal was used as an
internal referenceGDCl 1 7.25 and 77.23; DMSOds T 2.55 and 39.51; DO 4.80 ppm for

'H- or 3C-NMR respectively. For *C-NMR spectra measured in,O as a solvent, 1;4
dioxane with a chemical shif666ppm was used as an internal standApgparent resonance
multiplicities are described agsnglet),bs (broad singlety (doublet), dd (doublet of doublet),

t (triplet), g (quartet), quint (quintegnd m (multiplet). The coupling constadisare reported

in Hertz (Hz). Post mortemH-NMR spectra were obtained directly from the electrolyte
solutions using external DMS@s standard and a PRESAT sequence to suppinessignal of

water. The observed chemical shifts were referenced to the external standard and not corrected.
Mass spectra were measured by GE&YE configuration consisting of gas chromatograph
Agilent Technologies 6890N equipped with mass detddawork MS detector 5973igh-
resolution MALDI mass spectrometry data were collected on an LTQ Orbitragthdrmos

Fisher Scientific) Elemental analyzewere performed on an EA 1108 FisoBgchi B-540
instrument was used for measuring of melting points.

General procedure ADimethyl sulfate (DMS) alkylationwas conducted according to a
modified literature proceduf&.The appropriate pyridine derivatiy& mmol) was dissolved in
acetonitrile (10 njlandDMS (1 or 2 mmol)wasadded intadhereaction mixturdor mono or
two-fold N-alkylation. The resulting reaction mixture was heated to reflux for 18 hAifter
cooling to room temperature, theecipitdaedsolid was filtered off andir-dried.

General procedure B1,3-Propanesultone (PS) alkylation was conducted according to a
modified literature procedur@. The appropriate pyridine derivative (1 mmol) was dissolwned i
acetonitrile (10 mland PS 1.5 or 5 mmo) was added intthe reaction mixturdor mono or
two-fold N-alkylation. The esulting reaction mixture was heated to reflux for 18 hAiter
cooling to room temperature, thprecipitated solid was filtered off andair-dried.

1.1 Compound la

2 CH3S04”
N/ A\ - N DMS W —\,
=N Tonan ™ ) -
A, 1h —
7 95 % 1a

The title compound was synthesized from bipyridind68 mg, 3 mmol) and DMS (756 mg,
6 mmol) following the general procedure A, whereas reaction time was reducetoiar.1
White solid; yield 116 g (95 %); mp = 164 6 3.HANMR (500 MHz, RO, 2 51=903) :
(d, 4H,J = 6.8 Hz,CHpy), 851 (d, 4H,J = 6.8 Hz, CHpy), 4.49 (s, 6H, CHpy), 3.67 ppm (s,
6H, CHsoms). *°C-NMR (125 MHz, DO/1,4d i 0 x a n e {i= 1299; 146€;)1268; 554;
484 ppm.HR-FT-MALDI-MS (DHB) m/z calculated for @HiaN2?* ([M]*): 18611515;
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found 18611489.Elemental analysis: calculated fo14s820N208S: C (4117 %), H (494 %),
N (6.86 %), S (15.70 %); found C (41.44 %), HB@ %), N(6.73%), S (1574 %).

1.2 Compound 1b

o\\s/of
e
/ \ _ PS
N N
—/ \/  DwF /_f
7 A,18h  Ogg
72% 4 ©

The title compound was synthesized froipyridine 7 (468 mg, 3 mmol) and PS (2200 mg,

18 mmol) following the general procedure B, whereas DMF was used as solvent. The crude
product was purified by crystallization from @H/H20 (5:1). White solid; yield 864 mg (72

%; lit.”? 77 %); mp = 3823 8 7 HANMR (400 MHz, DO, 25A C{i=9.19 (d, 4HJ=68

Hz, CHpy), 860 (d, 4H,J = 6.8 Hz,CHpy), 492 (t, 4H,J=74Hz, Ch), 305 (t, 4H,J=72

Hz, CH), 256 ppm (quint, 4HJ = 72 Hz, CH). *C-NMR (100 MHz, DO/1,4dioxane, 25

A C)i=150.4; 145.8; 127.3; 60.3; 47.1; 2@pm.HR-FT-MALDI -MS (DHB) m/z calculated

for C16H22N206S, [M+2H]*: 40209138; found 4029203. Elemental analysis: calculated for
C16H20N206S: C (47.99 %), H (5.03 %), N (7.00 %), S (16.01 %); foun4C.67 %), H (5.03

%), N (6.81%), S (1604 %).

1.3 Compound 1c

CH3SO4’
= DMS ¥4
— / CH3CN
. 25 °C, 15 min 1e
84 %

The title compound was synthesized from bipyridin@80mg, 5 mmol) and DMS (315 mag,

2.5 mmol) following the general procedure A, wherdhs reaction was performed at room
temperature for 15 min. White solid; yield 420 mg (84 %); mp =188 7 HANMR (500

MHz, DO, 2 5i=A48B)d; 2H,J=6.7 Hz, CHpy), 867 (dd, 2H 1 = 47 Hz,J, = 1.6 Hz,

CHpy), 831 (d, 2H,J = 6.7 Hz,CHpy), 7.83 (dd, 2HJ1 = 47 Hz,J> = 16 Hz,CHpy), 442 (s,

3H, CHspy), 367 ppm (s, 3H, Ckloms). *°C-NMR (125 MHz, DO/1,4d i ox aneli= 25 AC
154.1; 1506; 1462; 1432; 1263; 1231; 560; 484 ppm. HR-FT-MALDI -MS (DHB) m/z

calculated for @H11N2" ([M]*): 17109167; found 1709173.Elemental analysis: calculated

for C12H14N204S: C (5105 %), H(5.00%), N (292 %), S (11.36 %); found C (51.30 %), H

(4.97 %), N (9.6%4), S(1097 %).

1.4 Compound 1d

— PS —
_/ N\ CH5CN ﬁ/i — /
7 a18h  Osgl 1d
85 % g ©

The title compound was synthesized froipyridine 7 (468 mg, 3 mmol) and PS (366 mg, 3
mmol) following the general procedure B. White solid; yield 712 mg (85 %) mp22880 A C.
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'H-NMR (500 MHz, DO, 2 50=A&%8)(d, 2H,J = 6.9 Hz,CHp,), 8.69 (dd, 2H,J; = 47
Hz,J> = 1.7 Hz,CHpy), 837 (d, 2H,J = 6.9 Hz,CHpy), 7.84 (dd, 2HJ1 = 4.7 Hz,J> = 1.7 Hz,
CHpy), 4.80 (t, 2H,J = 7.8 Hz, CH), 299 (t, 2H,J = 7.4 Hz, CH), 248 ppm (quint, 2HJ =
7.4 Hz, CH). °C-NMR (125 MHz, DO/1,4d i 0 x a n e [i= 184B; 1806, 1456; 1431;
126.8; 1231; 602; 47.7; 28 ppm. HR-FT-MALDI-MS (DHB) m/z calculated for
C13H15N203S  ([M+H]*: 279.07979; found 2708009. Elemental analysis: calculated for
C13H14N203S: C (56.10 %), H (5.07 %), N (10.06 %),(51.52 %); found C (55.48 %), H (4.94
%), N (9.70%), S (1122 %).

1.5 Compound2c

/=\ DMS 7N\ +
N N —— N N— HSO,
\_7 CH5CN \—/

A, 18 h

52 % 2c

The title compound was synthesized from pyra8iié80 mg, 6 mmol) ad DMS (378 mg, 3
mmol) following the general procedure.Ahe solid formed was washed with acetone and
dichloromethane. Gredsrown solid; yield 601 mg (52 %); mp1341 3 7 ‘HNMR (400
MHz, DO, 2 50=A4D)(bs, 2H,CHp,), 896-8.97 (m, 2H,CHpy), 449 ppm (s, 3H,
CHspy). *C-NMR (100MHz, D:O/1,4dioxare, 2 5 U =Al161)2;:13883; 13874; 13865;
49.7 ppm.HR-FT-MALDI -MS (DHB) m/z calculated foiCioH1sN4?* ([2M+H]*): 19112912;
found 19112935.Elemental analysisalculated foiCsHgN204S: C (3125 %), H (420 %), N
(14.58 %),S (16.68 %);foundC (3171 %), H (411 %), N (1434 %), S (168 %).

1.6 Compound 2d

O\\S/SO
/\ PS 7 \\ +-/_-/
N N —> N N
\_7 DMF \—/
A, 18 h
8 95 % 2d

The title compound was synthesized frpymazire 8 (320 mg, 4 mmol)iad 1,3-proparesultore

(2 g, 164 mmol)following the general proceduB: whereas DMF (10 ml) was used as solvent

and reaction mixture was heated to 120 AC fo
=1941 9 6 YANMR (400MHz, D;O, 2 5i=A8%D)bs, 2HCHpy), 9.13-9.14 (m, 2H,

CHpy), 494 (t, 2H,J=7.5 Hz,CH), 3.07 (t, 2H,J = 7.2 Hz, CH), 255 ppm (quint2H,J =

7.2 Hz, CH). ®C-NMR (125 MHz, DO/1,4dioxare, 2 5 U A15)7; 13810; 13803;

137.96; 617; 475; 266 ppm.HR-FT-MALDI -MS (DHB) m/z calculated forC7H11N2OsS

([M+H] *: 20304849; found 20304863. Elemental analysiscalculated forC7zH1oN20sS: C

(4157 %), H (498 %), N(13.85 %), S (186 %);foundC (3974 %), H (517 %), N (1307 %),

S (15,18 %).



1.7 Compound 3a

- .
\

CH3CN N 2HSO,~
A, 18 h A/

85 %

The title compound was synthesized from-dgphthyridined (260 mg, 2 mmol) and DMS
(504 mg, 4mmol) following the general procedure A. The crude product was purified by
crystallization from CBOH/H.O (10:1). Brown solid; yield 602 mg (85 %); m@i.67i 171A C .
'H-NMR (400 MHz, DO, 2 5i=885)d; 2H,J =57 Hz,CHpy), 9.73 (d, 2H,J = 9.3 Hz,
CHpy), 8.74 (dd, 2HJ1 = 9.3 Hz,J, = 5.7 Hz,CHpy), 491 ppm (S, 6H, Cklry). *C-NMR (100
MHz, D:0/1,4d i 0 x a n e= 1%48; 13837 )369; 1301; 47.2 ppm.HR-FT-MALDI -MS
(DHB) m/z calculated for @HN2" ([M]*): 16009950; found 1609967. Elemental
analysis: calculated for 16H1aN20sS: C (3389 %), H(3.98%), N (791 %), S (1810 %);
found C (33.97 %), H (3.86 %), N (7.85 %)(1849 %).

1.8 Compound 3b

\S\
— 4/_/\0
N - +
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N
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g

The title compound was synthesized from-Agphthyridined (260 mg, 2 mmol) and PS (2 g,

16.4 mmol) following the general procedure B, whereas DMF (10 ml) was used as solvent and
reaction mixture was heated 02 0 AC f or 48 hour s. The crud
crystallization from CHOH/H20 (10:1). White solid; yield 635 mg (85 %); mp=38850 7 AC.
'H-NMR (400 MHz, RO, 2 5i= 200 (bs, 2HCHpy), 9.88 (d, 2H,J = 8 Hz,CHpy), 8.85

(bs, 2H,CHpy), 5.51 (bs, 4H, CH), 3.17 (t, 4H,J= 6.7 Hz, CH), 2.60 ppm (bs, 4H, CH. 13C-

NMR (125 MHz, DO/1,4d i o0 x a n e [i=1548; 1888;)1374; 1313; 591; 47.7; 261

ppm. HR-FT-MALDI -MS (DHB) m/z calculated for @&H20N206S, ([M+2H]"): 37607573;

found 37607628.Elemental analysis: calculated forsB20N206S: C (4491 %), H (485 %),

N (7.48 %), S (17.13 %); found C (44.78 %), H (4.84 %), N (7.36 %), 3%23).

1.9 Compound 3c

N N—
DMS
\ \ HSO,
N / A 18 h N/
9 94 % 3c

The title compound was synthesized from-agphthyridined (260 mg, 2 mmol) and DMS
(252 mg, 2nmol) following the general procedure A. The crude product was purified by
crystallization from CHBOH/H,O (10:1). Brown solid; yield 457 mg (94 %); mi68 171A C .
'H-NMR (400 MHz, O, 2 5i=839)d; 1HJ=5.7 Hz,CHpy), 932 (d, 1H,J = 43 Hz,
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CHpy), 9.21 (d, 1H,J = 8.7 Hz, CHby), 893 (d, 1H,J = 9.1 Hz, CHpy), 8.32 (dd, 1H,J; = 88
Hz,J2 = 6 Hz,CHpy), 824 (dd, 1HJ1 = 9.2 Hz,J2 = 4.3 Hz,CHpy), 473 ppm (s, 3H, Chipy).
13C-NMR (100 MHz, DO/1,4d i 0 x a n e {i= 1B358; 181GC;)1479; 1436; 137.3; 1301;
1288; 1262; 458 ppm.HR-FT-MALDI-MS (DHB) m/z calculated for GHoN2" ([M]™):
14507602; found 1497593.Elemental analysisalculated for GH10N204S: C(44.62 %), H
(4.16 %), N (1156 %), S (13.24 %); found C (44.11 %), H (4.05 %J1M.27%), S (1360 %).

1.10 Compound 3d

0. °
o
.
NN PS NN
W aen N/
9 91 % 3d

The title compound was synthesized from-Agphthyridined (260 mg, 2 mmol and PS (500
mg, 41 mmol) following the general procedure B. The crude product was purified by
crystallization from CBOH/H2O (10:1). Brownish solid; yield 457 mg (91 %)p = 259 266
A C'H-NMR (500 MHz, DO, 2 5i=853)d; 1H,J=5.8Hz, CHy), 9.39 (d, 1H,J=4.1
Hz, CHpy), 9.29 (d, 1H,J = 8.7 Hz, ChHby), 9.08 (d, 1H,J = 9.2 Hz, CHy), 843 (dd, 1H,J;1 =
79 Hz,J2= 6.2 Hz, CHhy), 832 (dd, 1H,J1 = 9.1 Hz,J2 = 41 Hz, CHby), 535 (t, 2H,J=7.9
Hz, CH), 3.17 (t, 2H,J= 7.1 Hz, CH), 261 ppm (quint, 2HJ = 72 Hz, CH). *C-NMR (100
MHz, D.O/1,4dioxane, 25 C)ii= 1553; 1505; 1485; 1442; 1367; 1304; 1285; 1264; 569;
47.9; 258 ppm. HR-FT-MALDI-MS (DHB) m/z calculated for @H13N20OsS ([M+H]™):
25306414; found 2586423.Elemental analysis: calculated fori812N20sS: C (5237 %), H
(4.79 %), N (1110 %), S (1271 %);foundC (4877 %), H(4.80 %), N (977 %), S (1318 %).

1.11 Compound 4a

2HSO,~
— — y— —
\ /" CHsCN \ /
A, 18 h
10 69 % 4a

The title compound was synthesized fr8r8-phenanthrolind 0 (360 mg, 2 mmol) and DMS
(504 mg, 4mmol) following the general procedure A. The crude product was purified by
crystallization from CHOH/H20 (10:1). Beige solid; yield 556 mg (69 %); m@472 50 AC.
'H-NMR (400 MHz, DO, 2 5i=993 |s, 2H, CHy), 941 (d, 2H,J = 6.8 Hz, CHby), 9.04

(d, 2H,J = 6.8 Hz, CHy), 858 (s, 2H, CH;), 4.69 ppm (s, 6H, Cklry). *C-NMR (125 MHz,
D,0/1,4d i 0 x a n e ,i= P580; @) 1363; 1315; 1305; 1245; 495 ppm.HR-FT-
MALDI -MS (DHB) m/z calculated for @H1aN2?* ([M-2H]*): 21011515; found 21A1534.
Elemental analysis: calculated for4816N20sS: C (4158 %), H(3.99%), N (693 %), S
(15.86 %); found C (4B2 %), H (398 %), N (661 %), S(15.71 %).
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1.12 Compound 4b

10

The title compound was synthesized fr8r8phenanthrolind.0 (360 mg, 2 mmol) and PS.GL

= PS

N _—
4 DMF
A, 48 h
73 %

4b

g, 123 mmol) following the general procedure B, whereas DMS was used as solvent and

reaction time was prolonged to 48 h. The crude product was puiiedystallization from
CHsOH/H20 (5:1). Yellowish solid; yield 620 mg (73 %); rB78 382A C'H-NMR (400
2 50 =A00D9 (s, 2H, CHy), 950 (d, 2H,J=6.8 Hz, Chby), 9.20 (d, 2H,J =

MHz, DO,

6.6 Hz, CHhy), 8.63 (s, 2H, CH), 512 (t, 4H,J = 9.2 Hz, CH), 3.09 (t, 4H,J = 8.9 Hz, CH),
2.65 ppm (t, 4H,) = 9.2 Hz, CH). **C-NMR (500 MHz, DO/1,4d i 0 x a n e {i= 129;
1398; 1367; 1318; 13Q7; 1251; 614; 47.7; 270 ppm.HR-FT-MALDI -MS (DHB) m/z

calculated for @H22N206S, ([M+2H]"): 42609138; found 4269202. Elemental analysis:
calculated for @H20N206S: C (5093 %), H(4.75%), N (660 %), S (15.1 %); found C

(49.61 %), H (475 %), N (636 %), S(14.37 %).

1.13 Compound 4c

RS

CH,CN
25°C, 6 h
44 %

CH3S0,

IJ\rl_ —
\ /N

The title compound was synthiesd from3,8-phenanthrolind 0 (720 mg, 4 mmol) and DMS

AcC) :

(252 mg, 2nmol) following the general procedure A, whereas reaction time was reduced to 6

h. The crude product was purified by crystallization from acetongd€H5:1). Greerbrown
solid; yield 268 mg (44 %); mp£33 139A C'H-NMR (400 MHz, RO,

1H, CHpy), 929 (s, 1H, CHy), 9.10 (d, 1H,J = 6.8 Hz, CHy), 883 (d, 1H,J = 6.8 Hz, CHy),
8.78 (d, 1H,J = 5.8 Hz, CHhy), 858 (d, 1H,J = 58 Hz, CHpy), 824 (d, 1H,J = 9 Hz, CHy),

8.16 (d, 1H,J =9 Hz, CHy), 463 (s, 3H, CHpy), 3.73 (S, 3H, CHpwms). *C-NMR (125 MHz,

D.O/1,4dioxane, 25A C Ji = 1524; 1487; 1463; 1389; 1376; 1322; 1312; 1298; 1296;

1265; 1231; 1186; 560; 48.9 ppm.HR-FT-MALDI -MS (DHB) m/z calculated for @&H11N2"
(IM]%): 19509167; found 1989170. Elemental analysis: calculated foris814N204S: C
(5489%), H (461 %), N(9.14 %), S (1047 %); found C (541 %), H (480 %), N (885 %),

S (988 %).

2 50 =A6B)s;



1.14 Compound 4d

v O
_S”
O/
N - I PS \_\;+ — —
\ /N CH5CN N\ /N
A, 18 h
o,
10 7% 4d

The title compound was synthesized fr8;&phenanthrolind0(360 mg, 2 mmol) and PS (244
mg, 2mmol) following the general procedure B. The crude product was purified by
crystallization from CBOH/H.O (10:1).Beige solid; yield 465 mg (77 %); mp=2a2B9 7 AC.
'H-NMR (500 MHz, O, 2 5i=9863])s; 1H, CH,y), 884 (d, 1H,J=6.8 Hz, CHsy), 8.78

(d, 2H,J = 6 Hz, Chby), 836 (d, 1H,J = 5.8 Hz, Chby), 806 (d, 1H,J=5.8 Hz, CHy), 7.88

(d, 1H,J =9 Hz,CHar), 780 (d, 1H,J =9 Hz, CHy), 496 (t, 2H,J=7.4 Hz, CH), 3.07 (t,
2H,J=7.1 Hz, CH), 258 ppm (quint, 2H) = 7.4 Hz).X*C-NMR (500MHz, D,O/1,4dioxane,

2 5 A€1520; 1481; 1461; 1383; 1374; 1314; 13Q9; 1296; 1290; 1265; 1233;1182;

60.9; 47.9; 27.1 ppm.HR-FT-MALDI -MS (DHB) m/z calculated for @H1sN203S ([M+H]":
30307979; found 3088024 .Elemental analysis: calculated fors814N20sS: C (5959 %), H
(4.67 %), N (927 %), S (1061 %);foundC (57.07 %), H (477 %), N (873 %), S (1003 %).

1.15 Compound 5a

2CH3S0,”
— =
N\ DMS N /N
N——— N—
\_/  CHiCN N’
11 A, 18 h 5a

82 %

The title compound was synthesized frdrazastilbend 1 (364 mg, 2 mmol) and DMS (504
mg, 4mmol) following the general procedure A. The crude product was purified by
crystallization from aetone/CHOH (10:1). Orange solid; yield 710 mg (82 %); mp =128

A C'H-NMR (500 MHz, O, 2 Si=87)d; 4H,J=6.5Hz, CHy), 818 (d, 4H,J=65

Hz, CHby), 7.83 (s, 2H, CH), 84 (s, 6H, CHpy), 3.68 ppm (s, 6H, Chipms). *C-NMR (125
MHz, D:0O/1,4d i o x an e ,U=290; M64 1337; 1257; 555; 478 ppm.HR-FT-
MALDI -MS (DHB) m/z calculated for €&HieN2?* ([M]*): 21213080; found 2123066.
Elemental analysis: calculated fofie822N20sS: C (4423 %), H(5.10%), N (645 %), S
(14.76 %); found C (428 %), H (494 %), N (621 %), S(14.97 %).

1.16 Compound 5b
_O\S//o
O//
N e T
\_/ \ _N DMF \= \ / \[\fr
\_7 A, 18 h — _\_\
11 87 % 5b 5-°

The title compound was synthesized frdmzastilbenell (364 mg, 2 mmol) and PS (1 g,
8.2 mmol) following the general procedure B, whereas DMF was used as solvent. The crude
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product was purified by crystallization from @PH/H20 (10:1). Beige solid; yield 743 mg (87
%); mp = 2752 8 0 HAMMR (400 MHz, DO, 2 50=89D)d; 4H,J = 6.8 Hz, CHsy),
8.29 (d, 4H,J = 6.8 Hz, CHy), 7.91 (s, 2H, CH), 32 (quint, 4HJ=7.2 Hz, CH), 250 ppm
(t, 2H,J = 7.2 Hz, CH). Signal ofCHzis missing due to its overlap witho@ signal inD>0 at
4.80 ppm.*3C-NMR (100 MHz, DO/1,4dioxane, 25A C) :.1; 14532 1345; 1267; 601;
47.7; 267 ppm. HRFT-MALDI-MS (DHB) m/z calculated for @H24N206S, ([M+2H]*:
42810703; found 4280769. Elemental analysis: calculated fagH2N20sS,: C (5069 %),
H (5.20 %), N (657 %), S (134 %); found C (441 %),H (5.41 %), N (602 %), S (1392 %).

1.17 Compound 5c

CH3S0,~

— L —
N _
\ 7/ N\ /= bMs TN o\ /&
A N
Y CH,Cl, N\
11 0 °C, 10 min 5c

7%

The title compound was synthesized frdiazastilbend 1 (546 mg, 3 mmol) and DMS (252
mg, 2mmol) following the general procedure A, whereas.Clkl was used as solvent,
temperature of the reaction was suppressed
min. The crude product was purified by crystallization from acetong&d€H10:1). Light pink
solid; yield 61 mg (7 %); mp =162 6 5 HANMR (400 MHz, DO, 2 Hi=&63)d;2H,
J=6.6 Hz, CHy), 850 (d, 2H,J = 7.4 Hz, CHy), 803 (d, 2H,J = 6.7 Hz, Chby), 7.59- 7.64
(m, 3H, CHy+CH), 746 (d, 1H,J = 164 Hz, CH), 431 (s, 3H, CHpy), 3.73ppm (s, 3H,
CHspms). °C-NMR (125 MHz, DO/1,4d i o x a n e ,Ui = 2537; ¥497) 1454; 1442;
137.7; 1284; 1253; 1231; 560; 47.9 ppm.HR-FT-MALDI -MS (DHB) m/z calculated for
CiHiaN2" ([M]7): 19710732; found 1970718. Elemental analysis: calculated for
C14H16N204S: C (5453 %), H (523 %),N (9.08 %), S (1310 %); found Q53.32 %), H (503
%), N (854 %), S (1319 %).

1.18 Compound 5d

O\\S//O
a N —_
=
N\/\_N—>PS N /7 N\ /—
\ CH5CN W,

11 A, 18 h 5d
94 %

The title compound was synthesized frdrazastilbend 1 (400 mg, 2,2 mmol) and PS (244
mg, 2mmol) following the general procedure B. Light brown solid; yield 572 mg (94 %);mp =
2662 6 9 HANMR (400 MHz, DO, 2 Si=&7M)d;2H,J=6.7 Hz, CH), 856 (d, 2H,
J=6 Hz, Chy), 813 (d, 2H,J = 6.6 Hz,CHpy), 7.71 (d, 1H,J = 164 Hz, CH), 765 (d, 2H,J

=6 Hz, Chby), 7.54 (d, 1HJ= 164 Hz, CH), 472 (t, 2HJ= 7.4 Hz, Ch), 3.02 (t, 2H,J=7.2

Hz, CH), 250 ppm (quint, 2HJ) = 7.4 Hz, CH). 13C-NMR (125 MHz, DO/1,4dioxane, 25

A Cli= 1535; 150.0; 1448; 1440; 1383; 1284; 1257; 1230; 597; 47.7; 267 ppm.HR-FT-
MALDI -MS (DHB) m/z calculated for @H17N203S ([M+H]": 305.09544; found 3089612.
Elemental analysis: calculated fors816N203S: C (5919 %), H (530 %), N (920 %), S (14

%); found C (591 %), H(5.21 %), N (927 %), S (973 %).
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1.19 Compound 6a

2CH3S04
T __ T DMS +/ T+
N — — > —N — —
N/ \ /) CH3CN N/ \ /N
A, 18 h
12 49 % 6a

The title compound was synthesized frayg bis(4-pyridyl)acetylenel2 (360 mg, 2 mmol) and
DMS (504 mg, 4 mmol) following the general procedure A. Black solid; yield 421 mg (49 %);
mp = 170 AYE-NYRI(B0O BzpDO, 25A C).87 (d84H,J= 6.2 Hz, CH), 8.22

(d, 4H,J=6 Hz, Chb), 441 (s, 6H, CHpy), 3.68ppm (s, 6H, Chpwms). *C-NMR (500 MHz,
D:0/1,4di ox ane, .2;5381A €308; 948; 660; 490 ppm. HRFT-MALDI -MS
(DHB) m/z calculated for @HuN22* ([M]*): 21011515; found 21A1529. Elemental
analysis: calculated for 16H20N20sS,: C (4444 %), H (4.66 %), N (648 %), S (183 %);
found C (4401 %), H (466 %), N (622 %), S(14.39 %).

1.20 Compound 6b

v..O
/S/
O/
e B —— —
N\/ — \/N CH5CN N\ // \/4\_\
12 A, 48 h 6b ,/s//o
88 % 0" -

The title compound was synthesized fraf@bis(4-pyridyl)acetylenel2 (360 mg, 2 mmol) and

PS (12 g, 2984 mmol)following the general procedure B, whereas reaction time was prolonged
to 48 h. The crude product was purified by crystallization frors@HHH-O (5:1). Brown solid;

yield 750mg (88 %) ; mp ='H-RNMR(408MHz,(Dfe c @B poA(d ¥H, 9
J=6.8 Hz, CHy), 827 (d, 4H,J = 6.8 Hz, Chby), 482 (t, 4H,J= 7.2 Hz, CH), 3.02 (t, 4H,J

=7.2 Hz, CH), 251 ppm (uint, 4H,J= 7.2 Hz, CH). 3C-NMR (125 MHz, DO/1,4dioxane,

25 AC);:1380; 437; 945; 603; 47.1; 262 ppm. HRFT-MALDI -MS (DHB) m/z
calculated for @H22N206S, ([M+2H]*: 42609138; found 42609216. Elemental analysis:
calculated for @H20N206S;: C (5093 %), H(4.75%), N (660 %), S (1511 %); found C
(46.99 %), H (515 %), N (594 %), S(14.15%).

1.21 Compound 6¢

CH3S0,”
N = ¢ NW=MS TN — T\
\ 7/ T N7/ CcHCl \ 7/ N\ 4
18 h,25°C 1
12 8 % 6¢c

The title compound was synthesized frar@bis(4-pyridyl)acetylenel2 (720 mg, 4 mmol) and

DMS (300 mg, 88 mmol) following the general procedure A, wher€&$Cl, was used as

solvent. Product of dialkylation as{pyodud was separated by filtration. Hexane (10 ml) was
subsequently added into filtrate and precipitation of desired préducticured. Final product

was filtered off and dried. Brown S$HNMRd; vyi e
(400 MHz, DO,  2)58.80Nd; 2H,J= 64 Hz, CHsy), 861 (d, 2H,J=52 Hz, CH-), 8,1 (d,
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2H,J =64 Hz, CHby), 764 (d, 2H,J =56 Hz, Chby), 438 (s, 3H, CHpy), 3.72 ppm (s, 3H,
CHspms). *C-NMR (400MHz, D-O/1,4dioxane, 25A C 1497; 1452; 139.0;129.9; 129.7;

1255; 983; 88.2; 554; 482 ppm (HR-FT-MALDI -MS (DHB) m/z calculated for @&H11N2*

(IM]™): 19509167; found19509192. Elemental analysis: calculated fosHG4N2O4S: C

(54.89 %), H (461 %), N (914 %), S (1017 %); foundC (52.82 %), H (4.71 % N (8.44 %),
S (1028 %).

1.22 Compound 6d

O/
\ / \ / CH5CN \ / _ \ /)

12 18 h,25°C 6d
26 %

The title compound was synthesized fray@ bis(4-pyridyl)acetylenel 2 (540 mg, 3 mmol) and

PS (500 mg, 4,1 mmol) following the general procedure B, whereas reaction was performed at
room temperature. The crude product was purified by crystallization @blsg©H. Brown
solid; yield 234 mg (®R-BMR400 MHapRO=250®).9A@8 ( dec o
2H,J = 6.8 Hz, CHby), 861 (dd, 2HJ1 = 4.4 Hz,J, = 1.2 Hz, CH), 816 (d, 2H,J = 6.4 Hz,

CHpy), 7.65 (dd, 2HJ1 = 48 Hz,J> = 1.6 Hz, CHby), 477 (t, 2H,J= 7.6 Hz, CH), 301 (t, 2H,

J =76 Hz, CH), 249 ppm (quint, 2H,]) = 7.6 Hz, CH). 13C-NMR (125MHz, D;0/1,4

di oxane, 2 B446AX1397; 130B;41997; 1265; 988; 882; 6Q0; 47.1; 262 ppm.
HR-FT-MALDI -MS (DHB) m/z calculated for @H1sN20sS ([M+H]": 30307979; found
30308021. Elementanalysis: calculated forigH14N203S: C (5959 %), H(4.67 %), N (927

%), S (1061 %); found C (56.96 %), H (4.88 %), N (8%, S(10.01 %).

1.23 Compound 9

NH2 OH o

N
_ dioxane/H,0 N /
150 °C, 24 h
13 14 33 9% 9

The title compound was synthesized according to the literptoedurd® 3-Aminopyridine

13(5 g, 53 mmol) was dissolved in the mixture-élidgxaneH>0 1:1 (30:30ml). Subsequently,

glycerol 14 (155 ml, 212 mmol), 96% kSQ4 (55 ml) and 4 (4.04 g, 1 mmol) was added.
Resulting reaction mixture was stirred ab15 AC f or 24 h. After cool i
solution was neutralized with NaOH (50% agq.
ag. sol.; 50 ml) was added and resulting solution was filtered throught the pad of Talite.

filtrate was dilutel with water (500 ml) anéxtractedwith ELO ( 3 I 2 5 0The mdmpined

organic layers were dried over anhydrddeeSQs and the solvents were evaporatadsacuo

The crude produatas purified by crystallization fromexare/toluere (1:1). Brown solid; yied

239 (33%)mp=6872AC [ 74i7t5. A a)S.(70 @Mz (rel. int.): 130 ([M], 100),

104 (14), 76 (11)!H-NMR (400 MHz, CDC}, 25A C §i= 894 (dd, 2HJ1 =41 Hz; 1, =16

Hz, CHpy), 837 (dd, 2HJ1 = 8.1 Hz;J. = 14 Hz, CHpy), 760 ppm (dd, 2HJ1 =84 Hz; ) =

4.1 Hz, CHpy). ®*C-NMR (100 MHz, CDC}, 25A C )i = 151.3; 144.1; 137.6; 1Bppm.

S12



Elemental analysiscalculated forCgHsN2: C (7383 %) H (4.65 %), N (252 %); found C
(73.70 %), H (4.69 %), N (261 %).

1.24 Compound 17

\
o o}

\
/O OJ O/
H2N NH; + Ji e ;7 \
AT 0 o W 2%

97 %
15 16 17

The title compound was synthesized according to the literature pro¢8ddisemine15 (1 g,

7.35 mmol) and acetdb (3.4 ml, 22.05 mmol, 60% aqg. sol.) were stirred at room temperature

for 24 h. Water was evaporatedvacuoand resulting product was dried. Yellow oil; yield 2.19

g (97 %). EAMS (70 eV) m/z (rel. int.): 308 ([M] 0), 278 (14), 221 (12), 174 (18), 104 (10),

75 (100)*H-NMR (400 MHz, CDC4, 2 5u0=A.85)(s, 2HCH=N), 7.19 (s, 4HCHa), 4.68

(s, 2H,CH), 4.59 (s, 4H, Ch), 3.37 ppm (s, 12H, Ci) °C-NMR (100 MHz, CDC4, 25 AC) :
U=161.4; 137.2; 128.4; 103.1; 64.3; 5ppm.

1.25 Compound 10

\
(@] (0] /
\o—{} Yo
/ A\ oleum — -
N N —— N\ N
\__Q___/ 25°C. 24 h
50 %
17 10

The title compound was synthesized according to the literature pro¢8disenine17 (13.21

g, 43 mmol) was added into ice water cooled oleum (25 %, 75 ml) dropwise in 5 minutes.
Resulting reaction mixture was stirred at room temperature for 24 h and then poured into the

ice (500 g). Solution was neutralized with)S8&z; (sataq. sol . ) to pH a 7
alkalized with 2 M NaOH (50 ml). Precipitated impurities were filtered off and filtrate was
extracted with CECl; ( 31 150 ml ) . Combined organic | aye
NaSOQs and solvets were evaporatéd vacw. The crude product was purified by flash
chromatographySiO,, CHsOH). Ocher solid; yield 6.63 (0 %);mp=143145 A€ (1 i t
1401 4 1 RA=Q)15 (SiQ, EtOAC). EFMS (70 eV)mvz (rel. int.): 180 ([MT, 100), 153 (18),

126 (10).'H-NMR (400 MHz,CDCl, 25A C §i= 929 (s, 2H, CH,), 881 (d, 2H,J = 57 Hz,

CHpy), 834 (d, 2H,J =57 Hz, CHsy), 789 ppm (s, 2H, CK). *C-NMR (100 MHz, CDC4,

25 AE€)52.2; 146.0; 133.2; 128.2; 126.4; B epm.Elemental analysis: calculated for

C12HgN2: C (7998 %), H (447 %), N(1555 %); foundC (79.22 %), H (4.44 %), N (157 %).
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1.26 Compound 11

/O —
° N
|\ . \ 1:Ac0,120°C,3h N = )—\ =\
~ | _J 2. lyftoluene, A, 24 h N\ /
N N
18 19

49 % 11

The title compound was synthesized actaydo the literature proceduf® 4-Methylpyridire

18 (468 mg, 5 mmol), pyridie-4-carbaldehyéd 19 (540 mg, 5 mmol) rad acetanhydrid (556

e | ,88mbnol) were heated td 2 0 foA 8 h. After cooling reaction mixture to room
temperature, 10% NaOH (4 ml) was added. Resulting recipitate was filtered off and crystallized
from EtOH/H0 (4:1). Product was dissolved in toluene (50 ml) and catalytic amouptafd

added. Solution was heated to reflux for 24 h. To the cooled solution was added sodium
thiosulfate (sat. aq. sol.). Separated organic layer was dried over anhi#@@ and the
solvent was evaporatéa vacuo Brown solid; yield446 mg(49%); mp=145150 A% (| i t .
148152 A-MIS (70 eE)lvz (rel. int.): 181 ([MT, 100), 154 (27), 127 (12), 51 (10M-

NMR (400 MHz, CDC4, 25A C §i= 857 (dd, 4H,J1 = 46 Hz,J2 = 14 Hz, CHby), 733 (dd,

4H, 1= 46 Hz,J, = 16 Hz, CHsy), 7.15 ppm (s, 2H, CH)*C-NMR (100 MHz, CDC4, 25

A Ci=150.5; 143.4; 130.6; 12 ppm.Elemental analysis: calculated ©r2H1oN2: C (79.10

%), H(5.53%), N (1537 %);foundC (79.01%), H 6.51 %), N (1323 %).

1.27 Compound 20

_ — Br
Br,, HBr N —
N\ N\ /= _ B ABr '\ / N
NN 120 °C, 2 h B N\ /

1 82 % 20

The title compound was synthesized according to the literature pro¢@ddiezastilbenel 1

(14.46 g, 7% mmol), was dissolved in 48% sol. HBr (200 ml) with stirring. After cooling of
the mi xture t o 40nl, 286 mmot) was raddededrogwisel Resulting reaction
mi xture was heat Aftdr coolimg td racdn tefn@erature, form2d precipitate
was filtered off and wash with water (250 ml). Then, precipitate was sugspendaOH (2 M

ag. sol., 500 ml) and stirred for 30 min. Suspension was filtered and solid was dried. White
solid; yield22.2 g(82%); mp= 232- 236 A C'H-NMR (400 MHz, CDC4, 2 5i=A868)(d,

4H, J = 44 Hz, CHhy), 738 (d, 4H,J= 52 Hz, CH), 526 ppm (s, 2H, CH)}*C-NMR
(100MHz, CDCk, 2 5U=A5D.y;:147.8; 122.7; 52 ppm HR-FT-MALDI -MS (DHB) m/z
calculated foilC12H11N2Br2 ([M+H] ™: 34292630;found34292687.

1.28 Compound 12

N tertBuONa , /=\ /=
N/ — tert-BuOH \ /7 — A\ N
\ A, 4h

Br 20 97 % 12
The title compound wasynthesized according to the literature proce®i®odium (70 mg,
3mmol) was added intertBu OH (7 ml ) and this reaction mi:
argon atmosphere until sodium was completely dissolVedn, dibromoderivativ@0 (220
mg, 064 mmol)was added and resulting solution was heated to reflux for draBuOHwas
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evaporatedn vacua Water (20 ml) was added into crude product resultugpension was
extracted with CECl, ( 3 T 1 5Comtdingd. organic phases were driddsSQ:) and solvent
was evaporateith vacuo Brown solid; yieldl12 mg(97 %); mp=112117 AT 1(71 iAC) .
EI-MS (70 eV)nvz (rel. int.): 180 ([MT, 100).'H-NMR (400MHz, CDCk, 2 50=/869 :
(d, 4H,J =59 Hz, CH), 739 ppm (d, 4H]J=5.9 Hz, CH). 13C-NMR (100 MHz, CDC},

2 5 A<€160.2; 130.4; 125.8; Wppm.Elemental analysis: calculated ©1:HsN2: C (79.98
%), H (4.47 %), N (155 %):found C (80.30%), H (4.56%), N (1543 %).
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2 Cyclic voltammetry

Preliminary electrochemical characterization of all target compoiileas been carried out

by cyclic voltammetry (CV) in aqueous solutions of different pHmdldm'3 solutions of

H>SQw, NaSQy, and NaOH in deionized water were used as working elet#soBased on the

our recent experience with similar structuféshesetarget molecules showed a chemical
instability in the alkaline electrolyte ¢holdm'® NaOH)as wel| therefore this electrolyte has

not further been used for electrochemical measargs. Target compounds were
electrochemically determined at 1nmldm'® concentrations in corresponding acidic and
neutral electrolytes. Cyclic voltammetry was performed in a thre&g@dieccell with a volume

of 2.5ml under argon atmosphere. The workelgctrode was glassy carbon disk (1 mm in
diameter). The surface of GC electrode has been cleaned mechanically (polishing by alumina
suspension and sonication in deionized water) and electrochemically (activation of the surface
in 14 moldm'® NaOH) before each electrochemical analysis. Leakless Ag/AgCl electrode
(SSCE) containing filling electrode (3moldm'® KCI) and titanium rod with a thick coating

of platinum were used as the reference and auxiliary electrodes. The target molecules were
subjected to voltammetric characterizations within the available potential window (pH
dependent), which was0.9 to +18 V in 1 moldm'® HSQy and- 1.6 to +17 V vs. SHEIn

1 moldm' 3 NaSQy at scan rate 108Vs L. The catodic and anodic peak potenti&f4E,? were
determined from the obtained cyclic voltammograms. All potentials were assigned from the
first cycle at scan rate 100 ns and were related to the SHE. Voltammetric measurements
were performed by using an integrated potentiostat system ERIGEQ) operated with
EChem Electrochemistry software.

Table S1 - Electrochemical properties of target compounds measuredriotiin  H,SQ,.

Reduction

Reversibility

Potential

Bipyridines

Pyrazines

Naphhyridines

la 1b 1c 1d

2c

2d

3a 3b 3c 3d

(quas)rev.

Ep¢[mV]?

Ep? [mV] @
E1z[mV]®
DE, [mV]°©

-450
-390
-420
60

-20
+60
+20
80

+20
+90
+55
70

-30 430 -100 -70
+40 +100 -40 -10
+5 +65 -70 -40
70 70 60 60

irr.

Ep®[mV]2

-530 -550 -480

(quas)rev.

Ep® [mV]?®
Ep? [mV]*®
E1z[mV]®
DE, [mV]°©

irr.

Ep°[mV]?®

-600 -630 -620

-230

-220

-300 -300 -480 -440

Reduction

Reversibility

Potential

Phenanthrolines

Diazastilbenes

Bis(pyridylacetylenes

4da 4b 4c 4d

5a 5b b&c

5d

6a 6b 6¢C 6d

(quas)rev.

Ep°[mV]*®

Ep? [mV]*®
E1z[mV]®
DE, [mV]°©

irr.

Ep®[mV]2

-480 -430 -440 -430

-420 -410 -410

-410

-500 -480 -510 -480

(quasg)rev.

Ep® [mV]*#
Ep? [mV] @
Eiz[mV]®
DE, [mV]°

irr.

Ep°[mV]?®

2 E2andEy° represent peak potentials of anodic and catodic maxima of the given reduction grbieglssave

potentialEy» = (Ex? + E9)/2; ¢ Peakto-p e a k

cycle at1l00 mMis? related to SHE

S e [Eeer Hit- iEfon

Stated

potential s
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Table S2 - Electrochemical properties of target compounds measuredriohiin 3 NaSQ..

. . . Bipyridines Pyrazines Napkhthyridines
Reduction Reversibility Potential 1a b 1c 1d oC >d 3a_ 3b 3c  3d
Epf[mV]2 | -490 -420 -790 -760 -290 -270 | -30 +40 -300 -360
. Ep®[mV]2 |-430 -360 -710' -670C -130  -140 | +40  +100 -220 -240
1. (quasirev. Ew2[mV]® | -460 -390 -210 -205 | +5 470 -260 -300
DE, [mV]¢ | 60 60 160 130 [ 70 60 80 120
irr. Ep®[mV]?2
Ep®[mV]2 | -780 -780 -420 -530
. Ep?®[mV]2a | -730" -720 -340  -440
2. (quasijrev. Eiz[mV]P - 750 -380 -485
DEp [mV]° 60 80 90
irr. Ep [mV]2 -460 -520 -570 -640
. i . Phenanthrolines Diazastilbenes Bis(pyridyl)acetylenes
Reduction Reversibility Potential 12 b dc 24 5a 5h 5c 54 6a  6b 6c 6d
Ep°[mV]? -410
. Ep? [mV]2 -350
1 (quasi)rev. Ev2[mV]® _a80
DEp [mV] ¢ 60
irr. Ep¢[mV]2 | -470 -630 -630 | -550 -480 -660 -630 | -480 -440 -720 -510
Ep° [mV]?#
a a
2. (quasi)rev. ES/Z[[:]’I\\?] b
DE, [mV]¢
irr. Ep¢[mV]2® | -930 -800 -1280 -1270 -1290 -1300| -640 -730 -770

3 E2 andE,° represent peak potentials of anodic and catodic maxima of the given reduction grbiedseave

potentialEi, = (Ex? + Ey9)/2; ¢ Peakto-p e a k

s e [Ereer Bpt- iIEHnd Quaasireversible process of adsorbed
particles on the electrode surface, typical sharp anodic pealogidation.Stated potentials were taken from first
cycle at100 mMs?! related to SHE
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Figure S1- Complete cyclic voltammogramshipyridine saltsla-d in neutral and acid media; v = 100 n¢.
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Figure S2- Complete cyclic voltammograms of pyrazsalts2c-d in neutral and acid media; v = 100 n&#.
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Figure S3- Complete cyclic voltammogramsrudftyridine salts3a-d in neutral and acid media; v = 100 n&/
1
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Figure S5- Complete cyclic voltammograms of diazastilbene &aksl in neutral and acid media; v = 100 m/
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Figure S6 - Complete cyclic voltammograms of bigifridyl)acetylene salt6a-d in neutral and acid media; v
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Figure S7 - Electrochemical reductionsf bypiridinium saltsla-d on glassy carbon electrodie neutral and acid
media; v = 100 m¥%™.
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Figure S8 - Electrochemical reductions @lyrazinesalts2c-d on glassy carbon electrode
media; v = 100 m¥&?.
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Figure S9 - Electrochemical reductions of natityridine salts3a-d on glassy carbon electrode neutral and
acid media; v = 100 m&™.
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Figure S10- Electrochemical reductions of phenanthroline sdkisd on glassy carbon electrode neutral and
acid media; v = 100 m&?.
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Figure S11- Electrochemical reductions of diazastilbene s&klisd on glassy carbon electrode neutral and
acid media; v = 100 m&?.
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Figure S12 - Electrochemical reductions of bis@ridyl)acetylene salt§a-d on glassy carbon electroda

neutral and acid media; v = 100 n&.
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Figure S13 - Cyclic voltammograms of (quasi)reversible reductions of the bipyridine $akb (A) and
pyridazinéphenanthrolinesalts2c- d/4b (B) on glassy carbon electrodie neutral mediav = 100 m\&™,
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Figure S14- Cyclic voltammograms of (quasi)reversible reductions of the bipyridinelsaltsin neutral media
(A) and pyridazine/bipyridine sal2c-d/1bon glassy carbon electrode acidic media (B); v = 100 mA™.
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Figure S15 - Cyclic voltammograms of (quasgyersible reductions of the napigridine salts3a-d on glassy
carbon electrodén acidic (A) and neutral media (B); v = 100 &Y.

3 Solubility and chemical stability

The solubility measurement was performed in a glass apparatus, loaded with exact volume of
aqueous electrolyte (0.5 ml), placed in ultrastwaith tempesdat3 0 AC. Thaginme asur e
salts(in its initial, i.e., oxidized form)was gradually added to the aqueous electrolyte with
simultaneous sonication. The addition was continued until the first excess of measured salt was

no longer dissolvedndthesaturated solution was formed (after 15 minutes of sonication). The
corresponding solubility was calculated from the known volume of electrolytthaadount

of dissolved salfThe nmeasurement was repeated three times.

Table S3- Solubility ofla-di n aqueous electrolytes at 30 AC.

Solubility Solubility
Comp. in 1M NaSO4 in 1M H,SO,
[ J'Amdy A [ J’Amdy Al
la 4656/114 4848/119
1b 519/13 870/22
1c 2962/105 2846/101
1d 102/04 768/28
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Figure S16- H-NMR spectra of 1;maphthyridine3d measured frestblue line)and after 50 days(red line)in
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- L B3
1M H,S0, S0s =
- +_/
NN
+
/_/_N\ /
‘0,8 °
ﬂ .

oo

T
0.1

: - : - - - - - - - - - - :
g ] 4 z [ppm]

Figure S17- 'H-NMR spectra of 1 haphthyridine3b measured fresfblue line) andafter 50days(red line)in 1
motdm’ 3 HoSQ.
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4 Electrochemical characterization on glassycarbon rotating disc electrode (RDE)

The selected ppmisingcompoundsla, 1b, 1d, 2d, 3a, 3b, 3c and 3d providing chemically
reversible redox processes on pyridine cycle were electrochemically chaesttasing
rotating disc electrodeRDE) using ALS RRDE3A by ALS Co., Ltd.Measurements were
performed inhreeelectrode setip using: glassy carbon working electrode (3.0 mm diameter),
mercul sulfate reference electrode (MSE filled with saiSRx inner electrolytavith potential

of 0.650 V vs. SHE) and platinum foil counter electrode. Before every experiment glassy carbon
was pretreated by mechanical polishing using grit pagBi®00 and P4008y Wirtz-Buehler)
followed by ultrasonication in igvopanol and water (5 min eacldnd sibsequent
electrochemicapretreatment in 14noldm'3 NaOH according to Bystroret al,[® which is in
detail described in our previous publicatinThe electrolytes conta@a 1 mmoldm'® of
electroactive compound inrholdm'® aqueous solution of N&Q, (for neutral environment)

or HoSOy (for acidic environment).

The diffusion coefficient was evaluated from limiting currents at various rotatisofaRDE
(500, 1000, 1500, 2000, 2500 and 3000 rpm) according to Levich eq(Btion

QN @O0’ Tt T 1)
wherea represent the stochiometric number of electrons involved in an electrode re@tion,
the Faraday constan€mol 1, A'is geometric electrode area (®nD diffusion coefficient
(cn?s'Y), 1 angular frequency of rotation (8, T kinematic viscosity (c&s'!),  bulk
concentration of species (muh'3)

Kinetic parameters were evaluated from the same experimental data using Kdugeicky
equation(2):

- - — - I @M®O] D 2
Kinetic currents’Q at various potentials ithe Tafel region were extrapolated frop¥'Qs.
1 7 dependengfor infinite rotation rate]( 7 © 0). Subsequently, o0 BOdependence
was constructed and the exchange curi@mnd ‘Q were evaluated foDy and the slope,
respectively, according (@i 4):

| c®i A€/ Q ©)

Q pm 4 (4)
The heterogeneous rate constarvas evaluated fror according tq5):

qd — ()

Half-wave potentialDy was estimated from cyclic voltammetry curves measured at various
scan rats (in the range of 500010 mVs'1) according tq6):

0, ©O ©O I (6)
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where O and ‘O are potentials of anodic and cathodic peaks, respectively. These
measurements were also used for estimatidn &bm peak separatiofO ='O i ‘O using
Ni chol son#s met hod

w7 @)

The measured CV and LSV curves together with the following figure used for evaluation of
kinetics parameters are for neutral and acid environment shown in Figur&gt318he
evaluated parameteare summarized in Tab. S4.

Table 41 Electrochemical parameters of the selected compounds in acidic and neutral environment evaluated
from experiments on glassy carbon rotating disctedde

Compound Supporting E12? DP uc kK & ¢ K oy ?
electrolyte [V vs. SHE] [10'6 cm?s'Y] [-] [cm s [cm s
la 1M N&SO, 70.448 2. 0N0 0.48N0.003N0. 066N
1b 1M Na&SO, 70.398 6. 2N2 0.71N0.013KNR0. 044K
1d 1M N&SO, i0.776 - - - -
2d 1M H.SOy 0.010 4.3N0 0.47NR0.024KN0. 032K
2d 1M N&SO, i0.042 3.7N0 0.49N0.025KN0. 051K
3a 1M H.SOy 70.041 1.8N0 0.61N0.180KN0. 048K
3a 1M NaSOy i0.002 4.3N0 0.37N0.023KN0.029K
3b 1M H.SOy 0.050 4. 0N0 0.50N0.0127KR0. 010K
3b 1M NaSOy 0.073 2.2N0 0.64N0.031KN0. 010K
3c 1M H.SOy 70.121 2.9N0 0.48N0.0127KR0. 094K
3c 1M NaSOy 70.330 2. 0NO0O 0.47R0.021KR0.011NK
3d 1M H.SOy 70.072 5.6N0 0.44N0.014KNR0.014K

3Evaluated from CV measurements using Nichdiserethod;?Evaluated from RDE measurents
usingLevich equation ‘Evaluated from RDE measurements udiegich-Kouteckyequation
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Figure S181 CV of 1 mM solutions dfain 1M NaSQ, supporting electrolyte on glassy carbon electrode at various scan
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Figure S1971 LSV of 1 mM solutions ofalin 1M NaSQ, supporting electrolyte on glassy carbon RDE at various rotatiéns

Linear dependence afio n Y2used for evaluation of D using LevichequatiB); Li near de p e'hathvariogs:
overpotentials used for evaluation eusing Levich Koutecky equationd); Dependence oflogon E f or eva

using Tafel equatior).
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Figure S207 CV of 1 mM solutions dfbin 1M N&SQ, supporting electrolyte on glassy carbon electrode at various scan
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Figure S227 CV of 1 mM solutions dfd in 1M N&SQ supporting electrolyte on glassy carbon electrode at various scan
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Figure S231 LSV of 1 mM solutions ofiin 1M N&SQ: supporting electrolyte on glassy carbon RDE at various rotatiéis (
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Figure S241 CV of 1 mM solutions d&d in 1M NaSQ, supporting electrolyte on glassy carbon electrode at various scan
(A) ; Dependefosed far éstinGtioo ofz and Kusing Nicholson method).
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Figure S2571 LSV of 1 mM solutions @d in 1M NaSQ, supporting electrolyte on glassy carbon RDE at various rotatiéns
Linear dependence afio n Y?used for evaluation of D using LevichequatiB); Li near de p e'hatlvarioas:
overpotentials used for evaluation lsing Levich Koutecky equationQ); Dependence oflogon E f or eva
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Figure S267 CV of 1 mM solutions &din 1M H,SQ: supporting electrolyte on glassy carbon electrode at various scan rees
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Figure S271 LSV of 1 mM solutions @din 1M HSQ, supporting electrolyte on glassy carbon RDE at various rotatié)s
Linear dependence afio n Y2used for evaluation of D using Levich equati8y; (Linear dependence of 1di n “Y2at various

overpotentials used for evaluation eusing Levich Koutecky equationd); Dependence of logo n E

using Tafel equatior).

for eva

S37



A) %1074

-1 =5000 mV/s =2000 mV/s 1 * Measured data
==4000 mV/s ==1000 mV/s 05 =Linear fit
15 1 3000 mis =500 mVis 0.014 0.016 0.018 0.02 0.022 0.024
-0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2 -1/2 -1/2
Scan rate mV/s
E vs. SHE [V] I« o

Figure S28: CV of 1 mM solutions @ain 1M Na&SQ supporting electrolyte on glassy carbon electrode at various scan rge:
De p e nde n c #used for Gtintation afiz and KAusing Nicholson methods).
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Figure S291 LSV of 1 mM solutions &ain 1M NaSQ; supporting electrolyte on glassy carbon RDE at various rotatiéis
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Figure S307 CV of 1 mM solutions dain 1M H:SQ, supporting electrolyte on glassy carbon electrode at various scan rges
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Figure S3171 LSV of 1 mM solutions &ain 1M HSQ, supporting electrolyte on glassy carbon RDE at various rotatidns
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Figure S327 CV of 1 mM solutions &b in 1M NaSQ supporting electrolyte on glassy carbon electrode at various scan
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Figure S331 LSV of 1 mM solutions &b in 1M NaSQ, supporting electrolyte on glassy carbon RDE at various rotatiéns
Linear dependence afio n Y2used for evaluation of D using LevichequatiB); Li near de p e'hathvariogs:
overpotentials used for evaluation eusing Levich Koutecky equationd); Dependence oflogon E f or eva
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Figure S341 CV of 1 mM solutions d&bin 1M HSQ, supporting electrolyte on glassy carbon electrode at various scan rfes
De p e nde n c #used for Gtintation afiz and KAusing Nicholson methods).
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Figure S357 LSV of 1 mM solutions 8bin 1M H;SQ, supporting electrolyte on glassy carbon RDE at various rotatidpd (near

dependence ofiii 0 n Y2wsed for evaluation of D using Levich equati®) (; Linear dep e i’datvaroes
overpotentials used for evaluation péising Levich Koutecky equatiord); Dependence oflogon E f or eval u
Tafel equationD).
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Figure S367 CV of 1 mM solutions dcin 1M NaSQ; supporting electrolyte on glassy carbon electrode at various scan
(A) ; Depend e Haosed far éstim@tioo of.z and Kusing Nicholson methody.
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Figure S371 LSV of 1 mM solutions &t in 1M NaSQ, supporting electrolyte on glassy carbon RDE at various rotatiéis
Linear dependence afio n Y2used for evaluation of D using LevichequatiB); Li near de p e'hatlvarioas:
overpotentials used for evaluation glsing Levich Koutecky equationQ); Dependence oflogon E f or eva

using Tafel equatior).
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