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General information

All reactions were performed in glass viatsair. Solvents andill other reagents were
purchased ad used as received without any additional purification, except #@d, which

was finely grinded using a mortar and pestle, and dried under high vacuum before use.
Elemental analyses were performed at Université de Namur, Rue de Bruxelles5660 B
Namur, BelgiumtH and3G{H} apt NMR spectra were recorded igDeor CDGlusing Bruker

300, 400 and 500 MHz spectrometeigNMR measurements and calculations were all
performed according to the IUPAC methb@hemical shift (ppm) in‘*H and*3C NMR spectra

are referenced to the residual solvent peakC1 | ' Todmc LIIVYI L/ [ MHY
L1 ' 1Td®Hc LILIY I HNMR splitting pattearss aré dibfevidted as follows: broad
signal (br), singlet (s), doublet (d), triplet (t), doublet of doublets (dd), doublet of triplets (dt),
triplet of triplets (tt), quarter (q), quintet (quint), heptet (hept), multiplet (m). All {MCI]
complexes (IPr, SIPr, IPr<,NBBIANIPr, BzIPr, MelPr, MelMdsPyPr, IMes, SIMes, IPent,
MonolPent, ICy, PBhand their substitted equivalents were synthesized following the
procedures described in tHaerature.?s’” Silver derivatives, due to their light sensitivity, were
kept in amber vials to prevent decompositioAll ORBITRARRMS experiments were

performed at Ghent University.



Procedures
Scopeof the weak-base routefor the synthesis of Atselenol complexes

Table S1. Reaction conditions for synthesis of Se complexes with the weak base route
Product Solvent Work-up Yield (%)
la EtOH CHCb 62
la Acetone  CHC} 80
la Acetone  EtOAc 90
1b EtOH CHCb 47
1b Acetone  CHC} 84
1c EtOH CHCb 57
1c Acetone  EtOAc 22
1d EtOH CHCb 41
1d Acetone  EtOAc 84
le EtOH CHCb 46
le Acetone  CHCL 88
1f EtOH CHCb 55
19 EtOH CHCb 88
1h EtOH CHCb 72
1i EtOH CHCb 91
1] EtOH CHCb 62
1j Acetone  CHCb 58
1] EtOH EtOAc 76
1k EtOH CHCb 53
1k Acetone  EtOAc 77
1l EtOH CHCb 34
1l Acetone  CHC} 59
1m EtOH CHCb 43
1m Acetone  CHC} 68
1n EtOH CHCb 37
1n Acetone  CHC} 60
1o Acetone  CHC} 67
1p EtOH CHCb 63
1p Acetone  CHC 75
1p Acetone  EtOAc 70
1q EtOH CHCb 49
1q Acetone  CHC}b 64




Synthesis of [Au(IPr)SePh] (1a)

= = g - NTNg
% Y SeH K,CO, 364 1./ %

Au % + —_—>

cl Acetone 60°C Se
16h

[Au(IPr)CI] (1 eq, 200 mg, 0.322 mmol), benzeneselenol (1 eq, 50 mg, 34 uL, 0.322 mmaafgl K

eq, 133 mg, 0.966 mmol) were transferred in a vial with a stirring bar. After that acetone (4 mL) was
added and the mixture was stirred at 60 °C for 16h. The resulting solution was microfiltered and
volatiles were removed in vacuo. Then, ethyl acetédtemlL) was added. The mixture was filtered
through basic alumina and washed with ethyl acetate (3 x 0.5 mL). The solvecwneantrated and
pentane(1 mL) was added, affordingcalorless solidvhich was additionally washed Ipentane(3 x

1 mL) and ddd under vacuum. The product was isolated with a 90% vyield (215 mg).

'H NMR(300 MHzCDG { ¢ 7.89gm, 2H), 7.31 (d, J = 7.8 Hz, 4H), 7.18 (s, 2H);, .98 (m,

2H), 6.87 6.80 (m, 1H), 6.76 6.69 (m, 2H), 2.63 (hept, J = 6.9 Hz, 4H), 1.33 (d, J = 6.9 Hz, 12H), 1.23
(d, J=6.9 Hz, 12Hpm.

13C NMR(75 MHz,CDGL +  NAu), @46.4 ©), 134.5 CHa), 134.3 Cu), 134.0 G-Se), 130.6
(CHar), 127.5 CHa), 124.3 (Har), 122.9 (Ha)), 122.8 (Himia), 28.9 (H(CH).), 24.5 (Hs), 24.2 CHy)

ppm.

"Se NMR76 MHz,CDG)): 1 86.1 ppm.

Anal. Calcd: £HiAuNSe: C, 53.44; H, 5.57; N, 3.F8und: C, 53.29; H, 5.37; N, 3.58.

Synthesis of [Au(SIPr)SePh] (1b)

L =R
Y R SeH K,COj3 3eq Au N
AP f

B -

Acetone 60°C Se
16h

Same protocol from [Au(SIPr)CI] (1 eq, 100 mg, 0.17 mmol), benzenegélepl25 mg, 18 uL, 0.17
mmol) and KCQ (3 eq, 67 mg, 0.48 mmol) in acetone. The product was isokateacolorless solid
with an 84% yield (44 mgXrystals suitable for single crystatay diffraction were grown via vapor
diffusion ofhexaneinto a saturated solution of the product in benzene.

'H NMR(300 MHzCDG): ¢ 7.53¢ 7.39 (m, 2H), 7.27 (s, 2H), 7.25 (s, 2H), §.876 (m, 3H), 6.7§
6.63 (m, 2H), 4.05 (s, 4H), 3.12 (hept, J = 6.8 Hz, 4H), 1.38 (dd, J = 20.4, 6.9ppm.24H)

13C NMR(75 MHz,CDG)): + 207.0 GAu), 147.0 Gy), 134.3 CHa), 134.3 Gu), 134.0 G-Se), 129.9
(CHar), 127.5 CHar), 124.6 CHar), 122.8 CHar), 53.73 9 @Ho-imia), 29.1 CH(CHa)2), 25.1 CHa), 24.3 OHb)
ppm.

"Se NMR76 MHz,CDG): 1 91.4ppm.

Anal. Calcd: £HisAuNSe: C, 53.30; H, 5.83; N, 3.Fdund: C, 53.69; H, 5.93; N, 3.85.

HRMSm/z [M + CHCNT calcd for GHs:AuNs™ 628.29@.. Found: 628.2944.



Synthesis of [Au(IPr*)SePh] (1c)

Ph Ph Ph Ph
Ph
Ph); N/—\— y Ph); — Ph
Y SeH K,CO; 3eq : NYN
Ph Au % + - > /%/ A N
u
Ph . pp Ph Ethanol 80°C Phph . thh

cl 16h s

Same protocol from [Au(IPr*)CI] (1 eq, 100 mg, 0.087 mmol), benzeneselenol (1 eq, 14 mg, 10 uL, 0.087
mmol) and KCQ (3 eq, 36 mg, 0.26 mmol) in etharetl 80°C After chromatography on alumina in

ethyl acetate/pentane (3:1),he product wasrecrystallized with neutral dichloromethane and
pentane, dried at 60°C for 8h, thésolatedas acolorless soliavith a 57% yield (63 mg).

IH NMR(300 MHzCDG): 4 7.30¢ 7.23 (m, 3H), 7.28 7.12 (m, 20H), 7.14.7.05 (m, 5H), 6.966.76
(m, 14H), 6.6€ 6.58 (M, 2H), 5.75 (s, 2H), 5.39 (s, 4H), 2.26 (PIHH)

13C NMR(75 MHz,CDG): { 187.5 GAu), 143.1Cx), 142.5 Gu), 141.2 Gu), 140.0 Gu), 134.9 CHa),
134.1(CarSe), 130.2QHa), 129.8 (Ha), 129.4 (Hay), 128.5 (Hay), 128.4 (Hay), 127.6 (Hay), 126.7
(QHay), 126.6 CHa), 123.1 CHay), 122.9 CHimig), 51.3 CHPh), 22.0 CHs) ppm.

7Se NMR76 MHz,CDG):+ 94.7ppm.

Anal. CalcdSsHeAUNSE: C, 71.14: H, 4.86: N, 2.Bbund: C, 70.84; H, 5.16; N, 2.52.

Synthesis of [Au(IPt)SePh] (1d)

> = )
" T
Y SeH K,COj3 3eq AU N
A.u

% + —_— | %

cl Acetone 60°C Se
16h

Same protocol from [Au(IPF)CI] (1 eq, 100 mg, 0.15 mmol), benzeneselenol (1 eq, 24 mg, 17 pL, 0.15
mmol) and KCQ (3 eq, 62 mg, 0.45 mmol) acetone After filtration onalumina with ethyl acetate,

the mixture was filtered on celite witbthyl acetate crushed out with pentane andashedagain with
pentane three times, then left to dry under vacuumihe product was isolateds acolorless soliavith

a84% yield {00mg).

IH NMR(300 MHzCDG): 1 7.53 (t, J = 7.8 Hz, 2H), 7.31 (d, J = 7.8 Hz, 4HY; 6.88 (m, 2H), 6.88

6.77 (m, 1H), 6.766.63 (m, 2H), 2.51 (hept, J = 6.7 Hz, 4H), 1.96 (s, 6H), 1.34 (d, J = 6.9 Hz, 12H), 1.23
(d, J=6.9 Hz, 12Hpm.

3C NMR75MHzCDGD Y + GWy),M462 G 134.5 CHa), 134.4 Ga), 132.7 Gu), 130.5 CHa),

127.4 CHar), 125.8 Gmia), 124.4 CHa), 122.8 (Har), 28.9 CH(CH)2), 25.1 (CHEHs)2), 23.6 (CHIH:)2),

9.7 (Hs) ppm.

"Se NMR76 MHz,CDG)): 1 82.6 ppm.

Anal. CalcdGsHisAuNSe: C, 54.62; H, 5.89; N, 3.64und: C, 55.10; H, 6.20; N, 4.09.



Synthesis of [Au(BIANPIr)SePh] (1e)

NI NS,
R NN f N._N
Y \ SeH K,COj3 3eq Y R
Au N N
l

N + — = SN
Acetone 60°C .

Se
c 16h ©/

Same protocol from [Au(BIART)CI] (1 eq, 100 mg, 0.13 mmol), benzeneselenol (1 eq, 21 mg, 15 pL,
0.13 mmol) and ¥CQ (3 eq, 54 mg, 0.39 mmol) in ethanol. The product was isolasea yellow solid

with a88% yield {01 mg).The purity of the complex was determined after a year of storage at room
temperature by with trimethoxybenzene mmeutral CDGland gaves8 + 4%.Crystals suitable for single
crystal Xray diffraction were grown via vapor diffusion of pentane into a saturated solution of the
product in tetrahydrofuran.

HNMR@EBOOMHzCDGLY + TdyH ORI W I ydo |13 HIOZ Tdcn of
(d, J = 6.6 Hz, 4H), 6.87 (t, J = 7.3 Hz, 1H), 6.76 (t, J = 7.5 Hz, 2H), 2.89 (hept, J = 7.1 Hz, 4H), 1.37 (d, J =
6.9 Hz, 12H), 1.12 (d, J = 6.9 Hz, 1),

13C NMR(75 MHz,CDGD Y { QA)H145/9, €6 138.1 Cu), 134.5 (Ha), 134.1 Ca-Se), 133.0
(Ga), 130.8 (Ha), 130.6 Gu), 129.8 Gu), 128.5 CHa), 127.9 CHa), 127.6 CHa), 125.6 Gnia), 124.6
(QHap), 123.0 CHa), 121.2 CHa), 29.1 CH(CH)2), 24.5 (CH), 24.1 (CE) ppm.

"Se NMR76 MHz, CDG): 1 898.
gNMR (400 MHzCDG):1 68 + 4%.
Anal. CalcdCisHisAUNSe: C, 59.65; H, 5.24; N, 3.B4und: C, 60.29; H, 5.61; N, 4.13.

Synthesis of [Au(BzIPr)SePh] (1f)

&
y@« D s G §

Au
Au + — |

¢ Ethanol 60°C Se
16h

Same protocol from [Au(BzIPr)CI] (1 eq, 100 mg, 0.23 mmol), benzeneselenol (1 eq, 36 mg, 26 pL, 0.23
mmol) and KCQ (3 eq, 95 mg, 0.69 mmol) in ethandlfter chromatography on alumina with ethyl
acetate/petroleum ether (3:1), filtration on celite wittthyl acetate crush out from benzene/heptane,

the product wasvashed with cold pentane arnidolatedas a yellow solisvith a 55% yield (69 mg).

IH NMR(300 MHzCDGI Y 1 ¢ 7.7, etH), 7.64 (dd, J = 6.2, 3.2 Hz, 4H), 7.37 (dd, J = 6.2, 3.2 Hz,
4H), 7.06 (dd, J = 5.0, 1.9 Hz, 5H), 5.51 (hept, J = 6.9 Hz, 4H), 1.74 (d, J = 7.Qjpir, 24H)

13C NMR(75 MHz,CDG): t 194.2 GAU), 135.3@Hay), 132.7 Grid), 128.1 (Hay), 124.2 (Ha), 123.8
(GarSe), 123.7QHay), 113.1 (Hay), 53.8(CH(CH),), 21.9 (Ck) ppm.

77Se NMR76 MHz, CD@I4 865 ppm
Anal. CalcdGiaHsAUNSE: C, 41.09; H, 4.17; N, 5.86und: C, 41.09; H, 4.47; N, 5.10.

Sr



Synthesis of [Au(MelPr)SePh] (19)

_ —\
/A _N__N
_N__N Y
Y R SeH K,CO; 3eq Au
N

Au \% + —_—

& Ethanol 60°C Se
16h

Same protocol from [(MelPr)AuCl] (1 eq, 100 mg, 0.23 mmol), benzeneselenol (1 eq, 36 mg, 26 L, 0.23
mmol) and KCQ (3 eq, 95 mg, 0.69 mmol) in ethandlfter chromatography on alumina with ethyl
acetate/petroleum ether (3:1),hte product wadeft to dry andisolatedas a yellow soliavith a 88%

yield (112 mg).

'H NMR(300 MHzCDG):1 7.52 (t, J = 7.8 Hz, 1H), 7.28 (d, J = 7.8 Hz, 2H), 7.26 (s, 2H), 7.14 (d, J = 1.9
Hz, 1H), 6.96 6.89 (m, 2H), 6.83 (t, J = 7.5 Hz, 2H), 3.96 (d, J = 1.9 Hz, 3H), 2.44 (hept, J = 6.8 Hz, 2H),
1.25(dd, J=6.9, 1.9 Hz, 6H), 1.11 (dd, J = 7.0, 1.9)4tpreH

13C NMR(75 MHz,CDG): 1 192.7 GAu), 146.1(Cy), 134.8 CHa), 134.8(Car), 134.35 (Ha), 130.5

(CHay), 127.8 CHap), 124.2 (Ha), 123.5 (Hmid), 123.2 CHimia), 121.6(Ga-Se), 121.3 @Har), 38.1
(CH(CH)2), 28.5 Ok), 24.3 (Hs) ppm.

Anal. CalcdGH7AuNSe: C, 44.38; H, 4.57; N, 4.Fbund: C, 44.25; H, 4.72; N, 4.80.

Synthesis of [Au(MelMes)SePh] (1h)

_ —\
Sds
e T
Y \ SeH K,COj3 3eq Au N
Au S + .
. Se
cl

EE—
Ethanol 60°C
16h

Same protocol from [(MelMes)AuCI] (1 eq, 100 mg, 0.23 mmol), benzeneselenol (1 eq, 36 mg, 26 pL,
0.23 mmol) and ¥CQ (3 eq, 95 mg, 0.69 mmol) in ethandfter filtration on alumina with
tetrahydrofuran, the mixture was filtered again on celite and recrystallized with penfme product

was isolatedas a yellow solivith a 73% yield (93 mg).

H NMR(300 MHzCDG): ¢ 7.38¢ 7.28 (m, 2H), 7.12 (d, J = 1.9 Hz, 1H), 630 (m, 6H), 3.94 (s,

3H), 2.36 (s, 3H), 2.05 (s, Gidm.

13C NMR(75 MHz,CDG@): + 185.9 GAu), 139.5Cy), 135.2(C), 134.9 CHay), 133.5(Ca-Se), 129.4

(CHar), 127.8 CHar), 123.5 CHar), 121.5 CHimig), 106.1(Cy), 38.0 (@Hs), 21.3 OHk), 18.0 CHs) ppm.

"Se NMR76 MHz, CDgl1 86.6ppm.

Anal. CalcdGdHAUNSe: C, 41.24; H, 3.83; N, 5.86und: C, 41.05; H, 3.90; N, 5.07.



Synthesis of [(ImPyIPr)AuSePh] (1i)

SeH K,CO;3 3eq
+ —
Ethanol 60°C
16h

Same protocol from [(ImPyIPr)AuCl] (1 eq, 100 mg, 0.17 mmol), benzeneselenol (1 eq, 27 mg, 19 pL,
0.17 mmol) and ¥CQ (3 eq, 70 mg, 0.51 mmol) in ethand\fter chromatography with ethyl
acetate/petroleum ether (3:1), the product was recrystallized from neutral dichloromethane/pentane
andisolatedas acolorless solidvith a 91% yield (92 mgJhe purity of the complex was determined

after a year of storage at room temperature by gNMR with trimethoxybenzene in basigadbD@hve
94 + 3%.

HNMR@B0OMHzCDGD Y + T dpc ORRGI W 7451 yHY, 7.86dd I= Inbdlp, | 1 =
1H), 7.29 (dd, J = 7.8, 1.5 Hz, 2H), 7.06 (ddd, J = 9.3, 6.6, 1.5 Hz, 1¢6,&190n, 2H), 6.88 6.77

(m, 1H), 6.68 (td, J = 7.7, 1.6 Hz, 2H), 6.61 (dt, J = 6Hz,114), 2.4Q 2.22 (m, 2H), 1.22 (dd, J = 6.8,

1.5 Hz, 6H), 1.13 (dd, J = 6.9, 1.5 HzpH)

13C NMR(75 MHzCDGD Y + Gw), s Cady 140.2(Ca), 135.9(Car), 134.5(CHar), 134.4(Ca),
134.2(Ca-Se), 131.8Gmid), 130.5 CHar), 129.8 CHar), 129.2 CHar), 127.3 (Har), 124.1 C(Har), 123.5

(CHay), 122.7 CHar), 117.0 CHar), 116.0 CHar), 113.3 CHar), 28.6 CH(CH)2), 24.7 (Hs), 24.2 CHs) ppm.

"Se NMR76 MHzCDG)): 1 87.3ppm.

gNMR (400 MHzCDGQG): 1 94 + 3%.

Anal. CalcdG:iHs:AuNSe: C, 52.62; H, 4.42; N, 3.B6und: C, 53.50; H, 4.88; N, 4.18.

Synthesis of [Au(IMes)SePh] (1))

. e
|

+ —

cl Ethanol 60°C Se
16h

Same protocol from [Au(IMes)CI] (1 eq, 100 mg, 0.19 mmol), benzeneselenol (1 eq, 29 mg, 21 uL, 0.19
mmol) and KCQ (3 eq, 77 mg, 0.56 mmol) in ethandlfter completion, ethanol was removed, then

the mixture was passed with ethyl acetate on basic alumina and ethyl acetate was removed. The crude
was then recrystallized from neutralized dichloromethane and pentane, washed in pentane and left to
dry at 40°Qor a few hoursThe product was isolateak acolorlesssolidwith a76% yield @4 mg).The

purity of the complex was determineafter one year of storage at room temperatuiby qNMR with
trimethoxybenzenes internal standaréh neutral CDGand gave39 + 2%.

IH NMR(300 MHzCDG): 4 7.14¢ 7.11 (m, 2H), 7.11 (s, 2H), 7.02 (s, 4H), 6688 (m, 1H), 6.84
6.67 (M, 2H), 2.37 (s, 6H), 2.14 (s, 1@AbiN.

13C NMR75 MHZCDG):4 186.6 G-AU), 139.6@Ca), 139.5Ca), 135.0Ca), 135.0(Car-Se), 134.6GHa),
129.5 (Hay), 129.2 CHa), 127.6 CHa), 123.3 CHay), 121.9 CHimia), 21.3 CHs), 17.9 (CE ppm.
"Se NMR76 MHzCDG)): 1 86.9ppm.

HRMSm/z [M + CHCNJ calcd for GH7AuNs™: 542.185. Found: 542.1856.

S



gNMR(400 MHzCDGD Y89 + 2%

Synthesis of [Au(SIMes)SePh] (1k)

ﬂﬁ D“ﬁ
/a ju/ & SeH K,COj 3eq /a/ Y &
‘ +
cl

— l
Ethanol 60°C Se
16h

Same protocol from [Au(SIMes)CI] (1 eq, 100 mg, 0.19 mmol), benzeneselenol (1 eq, 29 mg, 21 pL, 0,19
mmol) and KCQ (3 eq, 77 mg, 0.56 mmol) in ethandlfter filtration on alumina withethyl acetate
the product was recrystallizeédom dichloromethane/pentaneandisolatedas acolorless soliavith a
53% vyield (65 mg).

'H NMR(300 MHzCDG)):+ 7.01 (d,J= 8.2 Hz, 2H), 6.97 (s, 4H), 6¢8284 (m, 1H), 6.74 (8= 7.6 Hz,
2H), 3.99 (s, 4H), 2.34 (& 9.5 Hz, 8H) ppm.

13C NMR(75 MHz,CDG): 206.4 GAu), 138.8 G), 135.9 Cu), 134.9 CHa), 134.5 (Hay), 133,7 (G
Se),129.8 CHa), 127.5 CHar), 123.2 CHar), 50.9 CHzimig), 21.2 CHg), 18.1 GHs) ppm.

"Se NMR76 MHzCDG)):1 926 ppm.

Anal. CalcdG/Hs:AuNSe: C, 49.17; H, 4.74; N, 4.Bbund: C, 49.54; H, 4.84; N, 4.57.

HRMSm/z [M + CHCN} calcd for GHsAuNs™: 544.202. Found: 544.2011.

Synthesis of [Au(IPent)SelP[il)

NN NN
Y \ SeH K,CO5 3eq Y ‘
1 b ' A}
Acetone 60°C . b
Cl 16h : Se

Same protocol from [Au(IPent)CI] (1 eq, 100 mg, 0.14 mmol), benzeneselenol (1 eq, 21 mg, 15 pL, 0.14
mmol) and KCQ (3 eq, 58 mg, 0.42 mmol) in acetordter filtration on alumina with ethyl acetate,

the mixture was filtered again on celite wigthyl acetate recrystallized with pentane, triturated with
pentane three times and left to drilhe product was isolateals acolorless soliavith a 59% yield (70
mg).Crystals suitable for single crystatay diffraction were grown via vapor diffusion of hexani

a saturated solution of the product in benzene.

'H NMR(300 MHzCDG):1 7.52 (t, J = 7.8 Hz, 2H), 7.22 (d, J = 7.8 Hz, 4H), 7.05 (d, J = 7.3 Hz, 4H), 6.87
¢ 6.78 (M, 1H), 6.76 6.65 (m, 2H), 2.23 (p, J = 7.2 Hz, 4H), 2.082 (m, 18H), 0.89 (t, J = 7.4 Hz,

12H), 0.79 (t, J = 7.4 Hz, 1.

13C NMR(75 MHz,CDG): 4 187.4 GAu), 143.6 ), 136.9 Cu), 134.7 CHa), 134.3 Gu-Se), 130.1

(QHa), 127.4 CHa), 124.8 CHa), 123.3 CHay), 122.8 CHima), 42.9 (H(GHs)2), 29.2 CHy), 28.2 CHy),

12.7 CHs), 12.6 CHs) ppm.

7"Se NMR76 MHz,CDGJ): 1 83.6ppm.

Anal. Calcd&iHs7AuNSe: C, 57.67; H, 6.73; N, 3.F8und: C, 58.02; H, 7.04; N, 3.67.

S10



Synthesis of [Au(MonolPent)SePh] (1m)
[\ /[—\

N _N NN
Y \ SeH K,COj3 3eq Y \®
Au N + e Au N
(.:| Acetone 60°C . b
16h ©/Se

Same protocol from [Au(MonolPent)Cl] (1 eq, 50 mg8@r@mol), benzeneselendl eq, 13 mg, 9 pL,
0.084 mmol) and KCQ (3 eq, 34 mg, 0.256mmol) in acetone (1 mL) was added and the mixture was
stirred at 60 °C for 16hAfter filtration on aluminayolatile were evaporated and the produstas
recrystallizedvith pentaneand hexaneAfter drying overnightthe product was isolateds acolorless
solidwith a 68% yield (41 mg).

Furthermore an identicalpreparation(50 mg scalén acetong was stirred at 60°C for 1h, leading to
full conversion of the productvhich was then isolated as a colorless solid with a 78% yield (47mg)

HNMR@B0OMHzCDGD Y + T®pn O0GRY W T T1TdcI mMdn I T3 HIOEZ
Hz, 2H), 7.33 (td, J = 7.5, 1.5 Hz, 2H), 7.17 (s, 2H), 7.10 (t, J = 7.9 Hz, 2H), 6.86 (dd, J = 8.4, 6.2 Hz, 1H),
6.76 (t, J = 7.5 Hz, 2H), 248.23 (m, 2H), 1.8% 1.50 (m, 8H), 0.82 (dtt, J = 10.6, 7.6, 4.1 Hz, 12H)

ppm.

13C NMR(400 MHzCDGD Y +  QOWy);114816 G, 136.9 G), 134.7 (Ha), 134.3 GSe), 130.1

((Hay), 127.4 CHay), 124.8 CHa), 123.3 CHay), 123.8 (Ha), 122.8 CHimia), 42.9 CH(GHs)2), 29.2 CHy),

28.2 OHy), 12.7 (Hs), 12.6 CHs) ppm.

"Se NMR76 MHz,CDG)): 1 83.2ppm.
Anal. CalcdG:iHs7AuNSe: C, 52.18; H, 5.23; N, 3.B8und: C, 52.13; H, 5.49; N, 4.18.

Synthesis of [Au(ICy)SePh] (1n)
I\ I\
SeH K,COj3 3e N4
. Acetone 60°C .

16h ©/se

[Au(ICy)CI] (1 eq, 100 mg, 0.22 mmol), benzeneselenol (1 eq, 34 mg, 14 uL, 0.22 mmaDaRl K

ed, 91 mg, 0.66 mmol) were transferred in a vial with a stirring bar. After that ethanol (2 mL) was added
and the mixture was stirred at 60 °C for 16h. The resulting solution was microfiltered and volatiles were
removedin vacuo Then, neutralizedlichloromethane(1 mL) was added. The mixture was filtered
through basic alumina and washed with neutralizidhloromethane(3 x 0.5 mL). The solvent was
concentraed and hexane (1 mL) was added, affordingpiorless solidvhich was additionally washed

by hexane (3 x 1 mL) and dried under vacuum. The product was isolated with 60% vyield (76 mg).
However, even though this complex passed elemental analysis,-tag eéamination of the crystals
grown in chloroform/hexane did not lead to the target structure. While it can be suspected that the
complex decomposed due to prolonged storage in chlormafduring the processit was not included

in the final scope of products.

IH NMR(300 MHzCDG): 4 7.78 (m, 2H), 7.12 7.00 (m, 3H), 6.93 (s, 2H), 4.61 (it,, 2H), 2,2108
(m, 4H), 1.9%; 1.83 (m, 4H), 1.8¢ 1.72 (m, 2H), 1.67 1.55 (m, 4H), 1.44 (m, 4H), 1.21 (m, Phin.
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13C NMR400 MHz CDG):4 181.8 GAU), 135.3Cx), 128.1 Ga), 124.0 Ca), 116.9 CHimia), 104.0(Gar-
Se), 60.8QH), 34.3 (Hy), 25.5 (Hy), 25.2 CHy) ppm.

Anal. CalcdGiH0AuNSe: C, 43.09; H, 4.99; N, 4.Féund: C, 43.22; H, 4.91; N, 5.09.

1Go A549 HT29 MCF7  VeroE6
[Au(ICySePh] 09 11 1.0 2.0
(1n) +0.1 +0.3 +02 +0.1

Synthesis of [Au(PP)SePh] (10)

I |
SeH K,CO3 3
©/Au\© 220 Jed ©/Au\©
| + |
Cl Se

EEEE—
Acetone 60°C
16h

Same protocol from [Au(PBIEI] (1 eq, 100 mg, 0.20 mmol), benzeneselenol (1 eq, 32 mg, 21 yL, 0.20
mmol) and KCQ(3 eq, 84 mg, 0.61 mmol) in acetone. The product was isoksgealight orange solid
with a 67% yield (83 mg¥PNMR spectra corresponded to the crystal reported in the literafure.

'H NMR(300 MHzCDG) + 7.81¢ 7.67 (m, 2H), 7.6& 7.42 (m, 15H), 7.127.01 (m, 3Hppm.
13C NMR(75 MHzCDG) { 134.3, 134.3, 132.0, 129.4, 12%8m.

31p NMR(121 MHzCDG))+ 38.96ppm.

"Se NMR76 MHz,CDG))1 86.5ppm.

Anal. CalcdG4H0AUPSe: C, 46.85; H, 3.28. Found: C, 47.14; H, 3.38.

Synthesis of [Cu(IPr)SePh] (1p)

= = g - NTNg
% Y SeH K,CO, 364 1./ %

Cu % + e

cl Acetone 60°C Se
16h

Same protocol from [Cu(I}ZI] (1 eq, 100 mg, 0.21 mmol), benzeneselenol (1 eq, 32 mg, 23 uL, 0.21
mmol) and KCQ (3 eq, 87 mg, 0.63 mmol) in acetone. The product was isokgetyellow soligvith
a 75% yield (93 mg).

'H NMR(300 MHzCDG) ¢ 7.51 (t, J = 7.8 Hz, 2H), 7.30 (d, J = 7.8 Hz, 4H), 7.13 (s, 2k%.684m,
2H), 6.8% 6.76 (m, 1H), 6.66 (t, J = 7.5 Hz, 2H), 2.864 (m, 4H), 1.28 (d, J = 6.9 Hz, 12H), 1.23 (d, J
= 6.9 Hz, 12H)pm.

13C NMR(75 MHzCDG): ¢ 194.8 GAu), 145.8G), 135.6 CHy), 134.5 Ca-Se), 130.6GH.), 130.3
(CHy), 127.6 CHy), 124.3 CHy), 123.0 CHia), 113.7 Gu), 28.9 CH(OH)), 24.9 OHs), 24.0 CHe) ppm.

"Se NMR76 MHz GDg): 4 106.9ppm.
HRMSm/z [M + CHCNT calcd for GoHsoCuN*: 492.2485. Found: 492.2423.
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Synthesis of [Ag(IPr)SePh] (1q)

e é ~ ?g
Y SeH K,CO5 3eq Ag
Afl % + © | %

—_—
Acetone 60°C Se
16h

Same protocol from [Ag(IPr)CI] (1 eq, 100 mg, 0.19 mmol), benzeneselenol (1 eq, 30 mg, 21 uL, 0.19
mmol) and KCQ (3 eq, 79 mg, 0.57 mmol) in acetone. The product was isokseacolorless solid

with a 64% yield (73 mgJhe product should be kept in an amber wdalin a glass vial wrapped in
aluminum foil

'H NMR(300 MHzCDG)): 1 7.48 (t, J = 7.8 Hz, 2H), 7.28 (s, 2H), T.245 (m, 4H), 7.04 6.93 (m,

2H), 6.78 (tt, J = 6.9, 1.3 Hz, 1H), 6.66 (td, J = 7.8, 7.4, 1.7 Hz, 2H), 2.54 (hept, J = 6.9 Hz, 4H), 1.20 (dd,
J=12.3, 6.8 Hz, 24ppm.

13C NMR(75 MHzCDG)): 1 195.5 GAU), 145.8Cy), 135.5 Cy), 134.7 G, 134.2 Ga-Se), 130.7C),

127.6 Ga), 124.3 Gar), 123.4 Ga), 122.3 Gar), 28.8 CH(OHs)2), 24.8 (H), 24.16 OHs) ppm.

"Se NMR76 MHz GDgs) 1 50.8 ppm

Anal. CalcdGsHuAuNSe C, 60.74; H, 6.33; N, 4.Fbund: C, 61.19; H, 6.64; N, 4.64.
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General procedures for the synthesis of starting materials foriGgertion

The Sensertion pathway wagnspired bythe synthesis of selenolsom organolithium compounds
with elemental seleniuniWhile selenation is also possible bther means, such aNi catalysig? this
mechanism has not been reportedie decided to start with aryl substrates, since they can be readily
obtained from the corresponding chloride complexes with the weak base fdudewr other target

compounds included acetonyl, hydroxyl, or alkynyl derivatives.

5NN K,CO3 3eq NN
q YD reom, % 7

SN EtOAC/H,0, 35°C Au %
24h

‘ 1:1 '

O 0o Hat

S1a (98%) S1b (82%) S1c (78%) S1d (98%) S1e (94%) S1f(99%) S1g (94%)

>?NC\N\€ Base : g
RIS %Au

SN

Cl

aw s |

S2a (99%) S2b (75%) S2c (87%) S2d (99%)

Product Base (eq) Solvent n o c Time (h)
SKa KCQ (3) Ethanol 40 4
b KCQ (6) Acetone 60 24
Sc KOH (6)BUOH (0.2) THF 25 24
2d KCQ (3) Ethanol 60 16

Scheme § Synthesis of substrates for Se insertion
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Synthesis of Sla

[Au(IP)CI] (300 mg, 0.483 mmol), phenylboronic acid (70 mg, 0.579 mmol, 1.2,€), (R00 mg,

1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each). Once the
reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl acetate and
water (5mL each). The organic phaseasked again with water, dried with anhydrous Mg3iQiered,

and dried over vacuum, yielding a microcrystaltinéorless soliavith 98% yield313 mg. NMR spectra
corresponetd to the results reported in the literaturé

'H NMR(300 MHzCDG) 1 7.46 (t, J = 8.3, 7.3 Hz, 2H), 7.27 (d, J = 6.8 Hz, 4H), 7.14 (s, 2¢1J,0408
(m, 2H), 6.95 (t, 2H), 6.866.79 (m, 1H), 2.67 (hept, J = 6.7 Hz, 4H), 1.40 (d, J = 6.9 Hz, 12H), 1.24 (d, J
=6.9 Hz, 12H)pm.

Synthesis of S1b

[Au(IPr)CI] (300 mg, 0.483 mmol}tatylboronic acid (78.8 mg, 0.579 mmol, 1.2 egC®& (200 mg,

1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each). Once the
reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl acetate and
water (5mL each). The organic phaseasked again with water, dried with anhydrous Mg3{Qered,

and dried over vacuum, yielding a microcrystalliéorless solidThe organic phase is washed again
with water, dried with anhydrous MgSiltered, and dried over vacuum, yielding a microcrystalline
colorless solidvith 82% vyield (268 mMgNMR spectra corresponded to the results reported in the
literature 12

'H NMR(400 MHzCDG)  7.45 (t, J = 7.8 Hz, 2H), 7.28 (d, J = 6.194 Hz, 4H), 7.14 (s, 2K5.699
(m, 2H), 6.8%;,6.81 (m, 2H), 2.67 (hept, J = 6.9 Hz, 4H), 2.16 (s, 3H), 1.40 (d, J = 6.9 Hz, 12H), 1.24 (d, J
=6.9 Hz, 12H)pm.

Synthesis of S1c

[Au(IPN)CI] (300 mg, 0.483 mmoBhmethoxyphenylboronic acid (87.9 mg, 0.579 mmol, 1.2 ef){X

(200 mg, 1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each).
Once the reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl
acetate and water (5mL each). The organic phaseaghed again with water, dried with anhydrous
MgSaQ, filtered, and dried over vacuum, yielding a microcrystalliol®rless soliavith 78% yield260

mg). NMRspectra corresponded to the results reported in the literattfre.

IH NMR(300 MHzCDG) ¢ 7.51¢ 7.40 (m, 2H), 7.28 (d, J = 1.6 Hz, 4H), &85 (m, 2H), 6.686.58
(m, 2H), 3.65 (s, 3H), 2.Z2.57 (M, 4H), 1.40 (d, J = 6.9 Hz, 12H), 1.23 (d, J = 6.9 Hgp2H)
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Synthesis of S1d

[Au(IP)CI] (400 mg, 0.644 mmol);(#ifluoromethyl)phenylboronic acid (146.6 mg, 0.772 mmol, 1.2
eq), KCQ (267 mg, 1.982 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.5
mL each). Once the reaction is complete, the biphasic solution is transferred to a separating funnel
with ethyl acetate and water (5mL each). The organic phasashed again with water, dried with
anhydrous MgSgfiltered, and dried over vacuum, yielding a microcrystalliolerless soliavith 98%

yield 461mg).

IH NMR(300 MHzCDG) ¢ 7.51¢ 7.44 (m, 2H), 7.28 (d, J = 7.8 Hz, 4H), 7209 (m, 4H), 7.16 (s,
2H), 2.65 (hept, J = 6.9 Hz, 4H), 1.39 (d, J = 6.8 Hz, 12H), 1.24 (dd, J = 7.0, 2.ppiw, 12H)

13C NMR400 MHzCDG):+ 196.0 (GAu),1750 (Cur), 145.8(Car), 1403 (CHar), 1345 (Ga), 130.4 (CHa),
124.1 (Har), 123.0 ((Himia), 122.6 (g, J = 3.9 H@R), 28.9 CH(CHs)2), 246 (CHs), 240 (CHs) ppm.

1F NMR(376 MHz,CDG) 1 -6228 ppm.

HRMSm/z [M + CHCNTY calcd for GHssAuN:": 626.2804. Found: 68.2797.

Synthesis of S1db

[Au(IPr)CI] (200 mg, 0.322 mmolj(tBfluoromethyl)phenylboronic acid (61 mg, 0.354 mmol, 1.1 eq),
K:CQ (133mg,0.966 mmol, 3 eq) were dissolved -hmLof ethanol and stirred at room temperature
for 16 hours Once the reaction is complete, tiselvents are removed and the mixture filteradth
neutralized dichloromethaneTheproduct is precipitated in pentanealried over vacuum, yielding a
microcrystallinecolorless soliadvith 77% yield {80mg).

IH NMR(300 MHz, CDgk 7.48 (t, J = 7.8 H2H), 7.29 (d, J = 7.6 Hitf), 7.20 (t, J = 4.4 Hg), 7.15
(s,2H), 7.06 (d, J = 4.2 F2H), 2.66 (p, J = 6.8 HiH), 1.39 (d, J = 6.9 H2H), 1.24 (d, J = 6.9 H2H)
ppm.

13C NMR400 MHzCDG): 4 195.5(GAu), 10.0(C), 1455 (Ga), 143.5 CHar), 143.4 (Har), 1342 (Cu),
130.1 @Ha), 126.0 @Himia), 123.8 (Chl), 122.7 (CH), 120.5(q, J #.0Hz) 0R), 286 (CH(OHs)2), 243
(G), 23.7(CHs) ppm.

19 NMR(376 MHz, CD@)J4 -6225 ppm.

HRMSm/z [M + CHCNY calcd for GoHssAuNs*: 626.284. Found: 62&2801

Synthesis of Sle

[Au(IP)CI] (300 mg, 0.483 mmol);fuorophenylboronic acid (80.7 mg, 0.579 mmol, 1.2 egf&

(200 mg, 1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each).
Once the reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl
acetate and water (5mL each). The organic phaseaghed again with water, dried with anhydrous
MgSaQ, filtered, and dried over vacuum, yielding a microcrystallio®rless soliavith 94% yield 309

mg). NMR spectra corresponded to the results reported in the literatdre.

IH NMR(400 MHzCDG) 1 7.47 (t, J = 7.8 Hz, 2H), 7.28 (d, J = 7.8 Hz, 4H), 7.14 (s, 265.298n,
2H), 6.75 6.69 (m, 2H), 2.66 (hept, J = 6.9 Hz, 4H), 1.39 (d, J = 6.8 Hz, 12H), 1.24 (d, J = 6.9 Hz, 12H)
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Synthesis of S1f

[Au(IPr)CI] (300 mg, 0.483 mmolinahphtylboronic acid (99.5 mg, 0.579 mmol, 1.2 egF®& (200

mg, 1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each). Once
the reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl acetate
and water (5mL each). The organic phaseashed again with water, dried with anhydrous MgSO
filtered, and dried over vacuum, yielding a microcrystalorless soliadvith 99% yield340 mg)

IH NMR(400 MHzCDG) ¢ 7.56 (ddd, J = 16.2, 8.1, 1.2 Hz, 2H), T.B46 (m, 3H), 7.45 (d, J = 8.1
Hz, 2H), 7.30 (d, J = 7.8 Hz, 4H), T.221 (m, 1H), 7.16 (s, 1H), 748.14 (m, 3H), 2.70 (hept, J =
6.9 Hz, 4H), 1.44 (d, J = 6.8 Hz, 12H), 1.26 (d, J = 7.0 Haph2H)

Synthesis of S1g

[Au(IPr)CI] (300 mg, 0.483 mmolindhphtylboronic acid (99.5 mg, 0.579 mmol, 1.2 egf®& (200

mg, 1.449 mmol, 3 eq) were dissolved in a 1:1 mixture of ethyl acetate and water (1.2 mL each). Once
the reaction is complete, the biphasic solution is transferred to a separating funnel with ethyl acetate
and water (5mL each). The organic phaseashed again with water, dried with anhydrous MgSO
filtered, and dried over vacuum, yielding a microcrystalliodorless solidvith 94% yield (323 mg)

NMR speata corresponded to the results reported in the literatufe.

IH NMR(300 MHzCDG)  7.61¢ 7.51 (m, 4H), 7.39 (m, 1H), 7.34 (d, J = 7.8 Hz, 4H), 7.21 (s, 2H),
7.20¢ 7.18 (m, 1H), 7.16 (dd, J = 4.7, 0.7 Hz, 2H), 7.01 (ddd, J = 8.2, 6.7, 1.4 Hz, 1H), 2.74 (hept, J = 6.8
Hz, 4H), 1.40 (d, J = 6.8 Hz, 12H), 1.26 (d, J = 6.9 Hppi2H)

Synthesis of S2a

[Au(IPr)CI] (300 mg, 0.483 mmol), acetylacetone (74 uL, 0.724 mmol, 1.5@®),(200 mg, 1.449
mmol, 3 eq) were dissolved in 6 mL of ethanol. Once the reaction is complete, the solution is filtered
through a pad otelite, and the solvent is removed on the rotary evaporator. The resulting solid is
redissolved with minimal amount of dichloromethane (2 mL) and precipitated with an excess pentane
(10 mL). Upon decantation, the product is dried under vacuum and isolated asracrgstalline
colorless solidvith 99% vyield(327 mg. NMR spectra corresponded to the results reported in the
literature 13

IH NMR(300 MHzCDG)  7.57¢ 7.45 (m, 2H), 7.31 (d, J = 8.0 Hz, 4H), 7.19 (s, 2H); 3.8% (s,
1H), 2.50 (hept, J = 7.0 Hz, 4H), 1.73 (s, 6H), 1.29 (d, J = 6.9 Hz, 12H), 1.22 (d, J = 6z, 12H)
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Synthesis of S2b

[Au(IPr)CI] (200 mg, 0.322 mmol) angCR (267 mg, 1.932 mmol, 6 eq) were dissolved in 4 mL of
acetone. Once the reaction is complete, the solution is filtered through a peelitd, and the solvent

is removed on the rotary evaporator. The resulting solid is redissolved with minimal amount of
dichloromethane (2 mL) and precipitated with an excess pentane (10 mL). Upon decantation, the
product is dried under vacuum isolated as a micystallinecolorless solidvith 75% yield (155 mg)

NMR spectra corresponded to the results reported in the ditere 13

IH NMR(300 MHzCDG) 1 7.52¢ 7.46 (m, 2H), 7.28 (d, J = 7.8 Hz, 4H), 7.13 (s, 2H), 2.56 (p, J = 6.9 Hz,
4H), 2.06 (d, J = 0.9 Hz, 2H), 1.58 (s, 3H), 1.32 (d, J = 6.9 Hz, 12H), 1.21 (d, J = 6(phiz, 12H)

Synthesis of S2¢

[Au(IPr)CI] (300 mg, 0.483 mmada#rt-butanol (3 pL, 0.032 mmol, 0.2 eq) and finely ground potassium
hydroxide (162 mg, 2.898 mmol, 6 eq) were dissolved in 1.5 mL of tetrahydrofuran. A small amount of
in situigeneratedtert-butoxide leads to the unstable alkoxide intermediate with [Au(IPr)Cl], before
quickly affording the final hydroxide complex. Once the reaction is complete, the solution is filtered
through a pad otelite, and the solvent is removed on the rotary evaporator. The resulting solid is
redissolved with minimal amount of dichloromethane (2 mL) and precipitated with an excess pentane
(10 mL). Upon decantation, the product is dried under vacuum and isolated as a microcrystalline
colorless solidvith 87% vyield (253 mMgNMR spectra corresponded to the results reported in the
literature *

IH NMR(300 MHzCDG)* 7.53¢ 7.46 (m, 2H), 7.32 7.27 (m, 6H), 7.12 (s, 2H), 74.0.05 (m, 2H),
2.61 (hept, J = 6.9 Hz, 4H), 1.38 (d, J = 6.9 Hz, 12H), 1.21 (d, J = 6.9pn.12H)

Synthesis of S2d

[Au(IPr)CI] (200 mg, 0.322 mmol), phenylacetylene (39 yL, 0.354 mmol, 1.2@&Q)(I33 mg, 0.966

mmol, 3 eq) were dissolved in 1.6 mL of ethanol. Once the reaction is complete, the solution is passed
through amicrofilter, and the solvent is removed on the rotary evaporator. The resulting solid is
redissolved with minimal amount of dichloromethane (2 mL) and precipitated with an excess pentane
(10 mL). Upon decantation, the product is dried under vacuum and isolated asracrgstalline
colorless solidvith 99% yield 219 mg). NMR spectra corresponded to the results reported in the
literature 13

IH NMR(300 MHZCDG) ¢ 7.49 (t, J = 7.9 Hz, 2H), 782.27 (m, 6H), 7.12 (s, 2H), 74.8.05 (m,
3H), 2.61 (hept, J = 6.9 Hz, 4H), 1.38 (d, J = 6.9 Hz, 12H), 1.21 (d, J = 6.9pm. 12H)
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Synthesis of S1h

@% cr%
A =g

.

Ethanol 60°C
16h

[Au(PPB)CI] (200 mg, 0.404 mmol), phenylboronic acid (54 mg, 0.442 mmol, 1.1,€},(K66 mg,

1.201 mmol, 3 eq) were dissolved in ethanol (2 mL). Once the reaction is complete, the mixture is
microfiltered with neutralized dichloromethane, dried over vacuum, and the product precipitated in
pentane, yielding a microcrystalliwelorless soligvith 78% yield (164 mg)lMR spectra corresponded

to the results reported in the literaturé.

IH NMR(300 MHzCDG) ¢ 7.65¢ 7.40 (m, 17H), 7.30 (d, J = 7.4 Hz, 2H), 7.09 (t, J = 7.4 lgpniH)

IH NMR(300 MHz, €Ds) * 8.13 (d,J= 6.9 Hz, 2H), 7.52 (= 7.2 Hz, 2H), 7.467.36 (M, 6H), 7.27 (8,
= 6.5 Hz, 1H), 6.996.94 (m, 9Hppm.

Synthesis of S3a

NYN N O\ /O Y N
PN A

Cu »
[e) Ethanol RT
)\ 24h

F;C CF;

[Cu(IPr)(O(CH)(§H] (200 mg, 0.322 mmol) and phenylboronic acid pinacol ester (66 mg, 0.322 mmol,
1 eq) were dissolved in ethanol (2 mL). Once the reaction is complete, the mixture is dried over
vacuum, the product precipitated in pentane, and filtered from solution, yigldh microcrystalline
colorless solidvith 96% vyield (164 mgNMR spectra corresponded to the results reported in the
literature 16

H NMR(300 MHz, D0 Y 1 T dcp HREISW JE 7 iz, 3H), =08 @H), B.30/(s, 2H,
CHhid), 2.61 (sept, J = 6 Hz, 4H, CHH..28 (d, J = 6.1 Hz, 12H, CH$LH..23 (d, J = 6.1 Hz, 12H,
CH(CE)2) ppm.
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Table S2 Optimization table for Se insertion

Product Solvent n 6 c Time (h) Yield (%)

2a Toluene 110 24 92
2a Dioxane 100 24 74
2a Dioxane/Water 100 24 90
la Dioxane/Water 100 24 40
la Ethanol 75 40 83
2a Ethanol 75 24 NR
2b Toluene 110 24 71
2b Ethanol 75 24 NR
1o Toluene 110 24 65
1o Ethanol 75 24 NR
1p Ethanol 75 40 70

Synthesis of [Au(IPr)SeRRCE] (2a)

S =4
B NN Se 2eq R N N
VY (T
Au N Toluene, 110°C Au \%

@ A FCQ;

3
CF3

[Au(IPr)AuPHI-CF] (1 eq, 50 mg, 0.06 mmol) and selenium (2 eq, 11 mg, 0.13 mmol) were transferred
in a vial with a stirring bar and dissolvedOi» mL of tolueneThe solution was stirred atl@ °C for

24h. The resulting solution was microfiltered and volatiles were remavegcuo Then, neutralized
dichloromethang1 mL) was added. The mixture was diluted in toluene and microfiltered. The solvent
was then evacuated and pentane (1 mL) was added, affordaadpaless solidvhich was additionally
washedby pentane (3 x 1 mL) and dried under vacuum. The product was isa@lated orange solid
with a 2% vyield (& mg). Crystals suitable for single crystala}( diffraction were grown via vapor
diffusion of pentane into a saturated solution of the product in neutralized dichloromethane.

'H NMR(300 MHzCDG)): 4+ 7.55 (t, J = 7.8 Hz, 2H), 7.32 (d, J = 7.8 Hz, 4H), 7.20 (s, 2HY,.03@n,

2H), 6.91 (d, J = 8.1 Hz, 2H), 2.61 (hept, J = 6.9 Hz, 4H), 1.32 (d, J = 6.8 Hz, 12H), 1.23 (d, J = 6.9 Hz, 12H)
ppm.

13C NMR400 MHzCDG)): 1 187.5 GAu), 146.0C), 140.7 (@), 1344 (CHa), 134.1 Gu), 130.7 CHay),

124.3 (Har), 124.0 (g, J = 3.8 Hz) §CE22.9 (Himid), 28.9 CH(CHs)2), 24.5 (Hs), 24.1 (Hs) ppm.

1% NMR(376 MHz,CDG)) 1 -62.05 ppm.

"Se NMR76 MHz,CDG)): 1 107.9ppm.

Anal. CalcdGsHiAuRN,Se C, 50.44; H, 4.98; N, 3.486und: C, 50.45; H, 5.10; N, 3.81.
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Synthesis of [Au(IPr)SeP3CE] (2b)

- N =
>§ N/j\N Se 2eq R N/j\N
M e

Toluene, 110°C Au %

A, 8

3
CFj

Same protocol from [Au(IPr)FRCE] (1 eq, 50 mg, 0®mmol) and selenium (2 eqling, 0.3 mmol)

in toluene The product was isolateb an orangesolidwith a 71% yield (39 mg).

'H NMR(300 MHzCDG)): 4 7.52 (t,J= 7.8 Hz, 3H), 7.30 (d= 7.8 Hz, 4H), 7.19 (s, 2H), 7.06 (i,
19.3, 7. Mz 2H), 6.8@; 6.71 €, J= 8.2 Hz1H), 2.61 (hept)= 6.9 Hz, 3H), 1.32 (@ 6.9 Hz, 2H), 1.23
(d,J=6.9 Hz, 2H) ppm.

13C NMR400 MHzCDG)): 4 187.7 GAu), ¥5.9(Cy), 1382 (CHay), 135.1 (Ga), 1341 (Ga), 130.7 CHa),

127.4 (CHa), 124.3 CHar), 123.0 (CHimia), 120.0 (g, J = 3.8 Hz) ¢ZR8.9 CH(GH)2), 24.5 (), 24.1
() ppm.

1F NMR(376 MHz,CDG) 1 -6257 ppm.

"Se NMR76 MHzCDG)):1 1017 ppm

HRMSm/z [M+CHCN* calcd for GoHssAuNs*™: 626.280% Found:626.2800

Synthesis of [Au(IPr)SePHhld)

>§ N/i\N Se 2eq >: N/i\N
= c

N Ethanol, 75°C PPN
-

[Au(IPr)Ph] (1 eq, 50 mg, 0.07 mmol) and selenium (2 eq, 12 mg, 0.15 mmol) were transferred in a vial
with a stirring bar and dissolved in 0.5 mL of ethanol. The solution was stirred at 75°C for 40h. Then,
the mixture was microfiltered and the solvent giped under vacuo. Pentane (1 mL) was added,
affording a white solid which was additionally washed by pentane (3 x 1 mL) and dried under vacuum.
The product was isolated with a 83% yield (46 mg).

'H NMR(300 MHzCDGD Y 1 ¢ 7#3m,2H), 7.24 (d, J = 7.8 Hz, 4H), 7.11 (s, 2H);, 6.96 (m,

2H), 6.80c 6.74 (m, 1H), 6.68 6.61 (M, 2H), 2.56 (hept, J = 6.8 Hz, 4H), 1.26 (d, J = 6.9 Hz, 12H), 1.16
(d, J = 6.9 Hz, 12Hpm.
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Synthesis of [Au(PR)SePh] (10)

R
OO o OlC

Toluene, 110°C

Same protocol from [Au(IPBPh] (1 eq, 50 mg, 0.10 mmol) and selenium (2 eq, 16 mg, 0.20 nmmol)
toluene. The product was isolated with a 65% yield rfg).

'H NMR(300 MHzCDGl)  ¥6¢ 7.6 (m, 2H), 7.8 ¢ 7.44 (m, 15H), 7.12, 7.02 (m, 3H)ppm.

Synthesis of Qu(IPr)SePh] ()
> /—\ Se 2eq > \é
b % b
@ % Ethanol, 75°C ‘l‘ %

Same protocol fromQu(IP)Ph] (1 eq, 50 mg, 0.07 mmol) and selenium (2 eq, 12 mg, 0.15 rinmol)

ethanol The product was isolated with7@% yield 40 mg).

HNMR@EBOOMHzCDGL + Tdpm 60X W I 7oy I T HI ge88fmpPon OGRS
2H), 6.8% 6.76 (m, 1H), 6.66 (t, J = 7.5 Hz, 2H), 2.8%&4 (m, 4H), 1.28 (d, J = 6.9 Hz, 12H), 1.23 (d, J

= 6.9 Hz, 12H)pm.
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Cytotoxic activity

A volume of 100 pl of cells was transferred into the wells efv@8-plates and incubated at 37°C/5%

CQ for 72 hours (MCH, VeroE6) or 48 hours (849, HT29). Stock solutions of the compounds were
freshly prepared and diluted with the medium DMEK+10% FCS+Gentamicin) to graded
concentrations (final concentration of DMF: 0,1% v/v). After an incubation time of 72 ho@®9(A
HT-29) or 96 hours (MCF, VercE®6) the cell biomass was determined bystal violet staining and the

IGo value was determinedas the concentration that caused 50% inhibition of cell proliferation
compared to an untreated control. Results were calculated as the mean values of three independent
experimentsCell lines were provided by DSMZ.

Thioredoxin reductase inhibitiorassay

To determine the inhibition of mammalian TrxR an established microplate rdmd assay was
performed. For this purpose, commercially available recombinant human TrxR (from SeLENOZYME
product HTRXR1, lot number HTRXR121p®6@% used and diluted with distilled water to achieve a
concentration of 0.15 U mL The compounds were freshly dissolved as stock solutions in DMSO. A
volume of 25uL aliquots of the enzyme solution and Rk of potassium phosphate buffer pH 7.4
containing the compounds in gradedrcentrations (1% DMSO) were mixed. Positive controlgil 25
aliquots of the enzyme solution mixed with & 1% DMSO in buffer solution (no compounds). The
final concentration of DMSO was 0.5% v/v in all samples. Blank solution: the highest used
concentration of compound in 0.5% DMSO in buffer solution (no enzyme). All resulting solutions were
incubated with malerate shaking for 75 min at 37 °C in av@éll plate. To each well, 50L reaction
mixture (1 mL reaction mixture consists of Q80potassium phosphate buffer (50 mM, pH 7.4)ulLO

EDTA solution (100 mM, pH 7.5), |20 BSA solution (0.2%) and 40 of NADPH solution (25 mM))

were added and the reaction started immediately by additon o5 2 F |y wn Y-a Si0KIy
dithiobis-(2-nitrobenzoic acid) solution. After proper mixing, the formation efl$B was monitored

with a microplate reader at 405 nm 20 times in 25 second intervals for about 6 min. The increase in 2
nitro-5-thiobenzoate conentration over time followed a linear treh(* > 0.990), and the enzymatic
activities were calculated as the slopes (increase in absorbance per second) thereof. For each tested
compound, the noninterference with the assay components was confirmed as there wasitmo-2-
thiobenzoate formation withhie blank solution. The 4@values were calculated as the concentration

of compound decreasing the enzymatic activity of the untreated control by 50% and are given as the
means and error of three repeated experiments.

Except where otherwise specified, all reagents were obtained from Sigma Aldrich.

For the absorption measurements in the enzyme assay a Perkin Elmer 2030 Multilabel Reader
VICTOR'X4 was used.
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PatientDerived Organoidytotoxicity assay

t I o RBINA ISR (Gdzy2NJ 2NBIFYy2ARa 6t5¢hao 6SNB 2001 AySH
G G4KS blaz2ylf /FTyOSN LydsddziS o6/ whoxX ! @GALy2d h
JdzZA RSt AYySa YR YFAYQGl Ay SR 4All Ko Tpgx/ /Ayl db  t KodeYhASR AGUBING
F LILINBLINRA I GS @2fdzyYS 2F al GNRAISE ® SR LK | W[S az2pF | (DISANA
OStta 6SNB GNBFGSR gAGK &aAE 02y O&Ei NI eNby2ALI o venyiss
2EIFIfALX I ayd®

C2ft26Ay3a dpc K2dzNAR 2F GNBFGYSYy(iaDtOStd5 AAd HIAE AditeN.
YR ljdzr yaUSR 6A0GK | {@8ySNH&@I M YAONRLI GiS mMBIF RSN
NEadLRyaS Odz2NIBSa dzaAy3d DINEERt FRRY NRK dzYRMELIGA QIKGI RI- &
NELINBaSyid adlyRFENR RSOAla2yad

24



Molecular modelling method

The RSCB Protein Data Bank file PDB: 3EAN of the crystal structure of thioredoxin reductase |,
containing selenocysteine (Sec) amino acid residues was used for the docking research and the amino
acid residue SEC498 (subunit A) was set as the dockingritex ddne AutoDocKools GUI (ADT) were

used to prepare the protein and ligands. All hydrogens were added by ADT to the protein molecule
TrxR1, after which all atoms were renumbered. The partial charges were calculated and added by the
Gasteiger method. ChemAxon softwaresagperated to create, save and poptimize conformations

of the ligand structures (*.mol files). The structure optimization and energy minimization of the ligands
were served by the Avogadro software using the Auto Optimization Tool (UFF force fieldd.cKimg
procedure was conducted by the AutoDock 4.2 software. The Lamarckian genetic algorithm method
and rigid protein docking were used. The ADT tools were operated to create a grid box and docking
parameter files. The ADT GUI program was operated koulede and create grid maps, grid box
(40*40*40 points) with a grid spacing of 0.375A. All other parameters were set to default. The study
and representation of proteitigand interactions were performed using Accelrys DS software.

3.92

\
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(AG= - 9.3 kcal/mol) (AG= - 7.8 kcal/mol)

VAL484
LYS123
4.

LEU493
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1] 3.22
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# ALatig 3 N\ 5103 c 9 d

- 95 ot
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S
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4 s & & b L s o
N
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Figure S1 Molecular docking oiminto the redox center of TrxR1 (top) and localizatiodwfin
the TrxR1 redox site (bottom); grecomplex.
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