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Figure S1. Ellipsoid representation of [Lac{Aus(L1°™")s}] (1) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity. A solvent mask was calculated
and 53 electrons were found in a volume of 218 A% in 3 voids per unit cell. This is
consistent with the presence of 2.5 H>O per formula unit which account for 50 electrons
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Figure S2. Ellipsoid representation of [Cec{Aus(L1*"™)3}] (2) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity..........cccoceeevieecincenicciee e 14

Figure S3: Ellipsoid representation of [Prc{Aus(L12™)s}] (3) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity..........cccoceeeevieecinenicceee e 15

Figure S4: Ellipsoid representation of [Nd={Aus(L1°™")3}] (4) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity. A solvent mask was calculated
and 54 electrons were found in a volume of 247 A% in 4 voids per unit cell. This is
consistent with the presence of 2.5 H>O per formula unit which account for 50 electrons
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Figure S5: Ellipsoid representation of [Smc{Aus(L1°™")3}] (5). The thermal ellipsoids are
set at a 50% probability level. Hydrogen atoms are omitted for clarity. A solvent mask
was calculated and 55 electrons were found in a volume of 240 A3 in 4 voids per unit
cell. This is consistent with the presence of 2.5 H,O per formula unit which account for
50 eleCtrons Per UNIt CEILL .....uioviiieceeeee et 16

Figure S6: Ellipsoid representation of [Euc{Aus(L1"™)s}] (6). The thermal ellipsoids are
set at a 50% probability level. Hydrogen atoms are omitted for clarity. A solvent mask
was calculated and 46 electrons were found in a volume of 227 A% in 3 voids per unit
cell. This is consistent with the presence of 2.5 H,O per formula unit which account for
50 eleCtrons Per UNIt CEILL .......oovieieeeecee et ns 16

Figure S7: Ellipsoid representation of [Gd={Aus(L1®™3}] (7). The thermal ellipsoids are
set at a 50% probability level. Hydrogen atoms are omitted for clarity. A solvent mask
was calculated and 65 electrons were found in a volume of 179 A% in 2 voids per unit
cell. This is consistent with the presence of 3.5 H,O per formula unit which account for
70 eleCtrons Per UNIt CEILL ....c.oi ittt es 17
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Figure S8: Ellipsoid representation of [Tbc{Aus(L1°"™")s}] (8) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity. A solvent mask was calculated
and 48 electrons were found in a volume of 252 A% in 3 voids per unit cell. This is
consistent with the presence of 2.5 H>O per formula unit which account for 50 electrons
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Figure S9: Ellipsoid representation of [Dyc{Aus(L1*"™)s}] (9). The thermal ellipsoids are
set at a 50% probability level. Hydrogen atoms are omitted for clarity. A solvent mask
was calculated and 43 electrons were found in a volume of 138 A% in 1 void per unit cell.
This is consistent with the presence of 2 H>O per formula unit which account for 40
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Figure S10: Ellipsoid representation of [Hoc{Aus(L1°"™")s}] (10) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity. A solvent mask was calculated
and 43 electrons were found in a volume of 282 A% in 3 voids per unit cell. This is
consistent with the presence of 2 H,O per formula unit which account for 40 electrons
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Figure S11: Ellipsoid representation of [Erc{Auz(L1°™"3}] (11) including the positional
disorder in the peripheral N(ethyl). groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity..........cccocvevevieecineniiececeee e 19

Figure S12: Ellipsoid representation of [Tmc{Aus(L1°™")s}] (12) including the positional
disorder in the peripheral N(ethyl). groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity..........cccooeeeevieecineniiccieee e 19

Figure S13: Ellipsoid representation of [Ybc{Aus(L1°™")s}] (13) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity. A solvent mask was calculated
and 33 electrons were found in a volume of 235 A% in 3 voids per unit cell. This is
consistent with the presence of 1.5 H>O per formula unit which account for 30 electrons
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Figure S14: Ellipsoid representation of [Luc{Auz(L1°™"3}] (14). The thermal ellipsoids
are set at a 50% probability level. Hydrogen atoms are omitted for clarity........................ 20
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Crystallographic data

Table S1: Crystallographic data and data collection parameters

[Lac{Aus(L1e™)3}] [Cec{Aus(L1°™")3}] [PrcfAus(L1e™)s}]
(1) (2) (3)

Empirical formula Cs1HeoAu3LaN1506Se Cs1HeoAu3CeN1506Ss Cs1HeoAU3PrN1506Se

Formula weight 1910.38 1911.59 1912.38

Temperature/K 100 150 200

Crystal system Trigonal Trigonal Trigonal

Space group P-3 P-3 P-3

a/A 16.412(1) 16.3263(5) 16.460(2)

b/A 16.412(1) 16.3263(5) 16.460(2)

c/A 14.592(8) 14.6155(5) 14.671(8)

a/° 90 90 90

p/r° 90 90 90

y/° 120 120 120

Volume/A3 3403(2) 3373.8(2) 3442(1)

z 2 2 2

Pealcg / cm?® 1.864 1.882 1.845

u/ mm’ 7.298 7.405 7.304

F(000) 1836.0 1838.0 1840.0

Crystal size / mm?
Radiation
20 range for data collection/®

Index ranges

Reflections collected

Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A

Diffractometer

0.45x 0.17 x 0.08

MoKa (A =0.71073)

5.698 to 49.984
-19<h<17,-19<k <19, -
14<1<17

18962

3992 [Rint = 0.0540, Rsigma =
0.0388]

3992/0/214

1.047

R1=0.0455, wR2 = 0.1077
R1=0.0557, wR2=0.1169
2.12/-3.35

Bruker APEX

0.15x0.11 x 0.10

MoKa (A =0.71073)

5.574 to 55.812
-21sh<21,-21<k<21,-
19<1<19

29918

5198 [Rint = 0.0712, Rsigma =
0.0505]

5198/11/216

1.034

R1=0.0485, wR2=0.1126
R1=0.0679, wR2 = 0.1220
2.39/-2.17

Bruker APEX

0.20 x 0.20 x 0.15
MoKa (A = 0.71073)
7.442 to 50.99

-19sh=<11,-18<k=18,-15<

<17
7498

4033 [Rin = 0.1019, Reigma =
0.1447]

4033/10/238

0.874

R+ = 0.0644, wR: = 0.1462
R+ = 0.1225, wR2 = 0.1653
1.53/-2.01

STOE IPDS

CCDC access code

2269218

2269219

2269220




Table S1: Crystallographic data and data collection parameters (continued)

[Ndc{Aus(L1°"")3}] [Smc{Aus(L1°™)3)] [Euc{Aus(L1"™)3}]
(4) (5) (6)

Empirical formula Cs1HssAusNdN1506Se Cs1HeoAuzSmMN1506Se Cs1HeoAusEUN1506Se

Formula weight 1915.71 1921.82 1923.43

Temperature/K 100 100 100

Crystal system Trigonal Trigonal Trigonal

Space group P-3 P-3 P-3

alA 16.354(2) 16.2775(8) 16.251(2)

b/A 16.354(2) 16.2775(8) 16.251(2)

c/A 14.621(1) 14.5918(6) 14.599(1)

a/° 90 90 90

pr° 90 90 90

y/° 120 120 120

Volume/A® 3386.5(9) 3403(2) 3338.9(7)

z 2 2 2

Pealcg / cm?® 1.842 1.906 1.913

u/ mm’ 7.471 7.658 7.740

F(000) 1842.0 1846.0 1848.0

Crystal size / mm?
Radiation
20 range for data collection/®

Index ranges

Reflections collected

Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 (I)]

Final R indexes [all data]

0.35 x 0.06 x 0.05
MoKa (A = 0.71073)

5.572 to 49.954
19<h<19,-19<sk<19,-17
<1<15

19758

3979 [Rint = 0.0489, Ryigma =
0.0332]

3979/3/262

1.130

R = 0.0393, wR; = 0.0678

R1 = 0.0529, wR; = 0.0720

0.22 x 0.15 x 0.06
MoKa (A = 0.71073)

5.584 to 49.000
18<h<18,-18<k<18, -
17 <117

29390

3694 [Rint = 0.0607, Rsigma =
0.0328]

3694/10/189

1.198

Ri = 0.0496, wR; = 0.1037
R = 0.0595, wR; = 0.1086

0.25 x 0.08 x 0.05
MoKa (A = 0.71073)
5.014 to 48.988

-18<h=<16,-18<k=18,-17 <

1<13

15727

3631 [Rint = 0.0402, Rsigma =
0.0344]

3631/2/195

1.208

R1=0.0569, wR2 = 0.1256
R1=0.0668, wR2 = 0.1336

Largest diff. peak/hole / e A®  2.20/-2.27 2.82/-2.71 2.80/-2.68
Diffractometer Bruker APEX Bruker APEX Bruker APEX
CCDC access code 2269221 2269222 2269223




Table S1: Crystallographic data and data collection parameters (continued)

[Gd{Aus(L15™)s}] [Tbc{Aus(L1°™)s}] [Dyc{Aus(L1%™)s}]
(7 (8) (9)

Empirical formula Cs1HesAu3GdN1506Se Cs1HeoAusTbN1506Ss Cs1HeoAu3DyN1506Se

Formula weight 1928.72 1930.39 1933.97

Temperature/K 100 293 133

Crystal system Trigonal Trigonal Trigonal

Space group P-3 P-3 P-3

al/A 16.250(1) 16.236(1) 16.212(1)

b/A 16.250(1) 16.236(1) 16.212(1)

c/A 14.596(1) 14.588(8) 14.601(1)

a/° 90 90 90

p/r° 90 90 90

y/° 120 120 120

Volume/A® 3337.9(5) 3330.1(5) 3323.4(5)

z 2 2 2

Peacg / cm? 1.919 1.925 1.864

u/ mm? 7.796 7.880 7.954

F(000) 1850.0 1852.0 1864.0

Crystal size / mm?
Radiation
20 range for data collection/®

Index ranges

Reflections collected

Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 (I)]

Final R indexes [all data]

0.26 x 0.11 x 0.05

MoKa (A = 0.71073)

5.014 to 48.996
-18<h<18,-18<k=<18,-16
<117

56033

3708 [Rint = 0.0472, Rsigma =
0.0186]

3708/4/219

1.214

R1=0.0395, wR2 = 0.0829
R1=0.0429, wR2 = 0.0845

0.26 x 0.12 x 0.08

MoKa (A = 0.71073)

5.018 to 49.976
-19<h=<19,-19<k=<19,-
17 <117

62999

3905 [Rint = 0.0407, Rsigma =
0.0146]

3905/1/258

1.107

R1=0.0217, wR2 = 0.0486
R1=0.0235, wR2 = 0.0496

0.29 x 0.13 x 0.08
MoKa (A = 0.71073)
5.58 t0 48.988

-18<h=<18,-18<k=18,-17 <

<17
25421

3652 [Rint = 0.0668, Rsigma =
0.0396]

3652/4/219

1.214

R = 0.0560, wR; = 0.1165
R = 0.0671, wR; = 0.1207

Largest diff. peak/hole / e A®  2.12/-3.35 1.09/-2.21 2.91/-2.83
Diffractometer Bruker APEX Bruker APEX Bruker APEX
CCDC access code 2269224 2269225 2269226




Table S1: Crystallographic data and data collection parameters (continued)

[Hoc{Aus(L1°")s}] [Erc{Aus(L1°™3}] [Tmc{Aus(L1"s}]
(10) (11) (12)

Empirical formula Cs1HeoAusHON1506Se Cs1HeoAu3ErN1506Se Cs1HeoAusTmN1506Se

Formula weight 1936.40 1938.73 1940.40

Temperature/K 100 200 100

Crystal system Trigonal Trigonal Monoclinic

Space group P-3 P-3 C2/c

alA 16.2209(9) 16.344(5) 22.780(2)

b/A 16.2209(9) 16.344(5) 13.556(1)

c/A 14.592(8) 14.835(4) 20.961(2)

a/° 90 90 90

pr° 90 90 96.340(3)

y/° 120 120 90

Volume/A3 3332.1(4) 3432(2) 6433.2(9)

z 2 2 4

Peacg / cm® 1.930 1.876 2.003

u/ mm? 8.002 7.839 8.438

F(000) 1856.0 1858.0 3720.0

Crystal size / mm?
Radiation
20 range for data collection/®

Index ranges

Reflections collected

Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A

Diffractometer

0.19 x 0.17 x 0.09

MoKa (A =0.71073)

5.022 to 54.356
-20<h<20,-20<k=20,-18
<1<18

79051

4926[Rint = 0.0630, Rsigma =
0.0235]

4926/4/256

1.217

R1=0.0320, wR2 = 0.0668
R1=0.0381, wR2 = 0.0688
1.64/-2.46

Bruker APEX

0.20 x 0.20 x 0.15
MoKa (A = 0.71073)
7.42t0 51.00
19<h<12,-19<k<19, -
17 <117

14646

4254 [Rint = 0.1111, Ryigma =
0.0992]

4254/3/240

0.845

R = 0.0386, wR: = 0.0606
R = 0.0755, wR; = 0.0766
1.11/-1.00

STOE IPDS

0.23 x0.23 x0.15
MoKa (A = 0.71073)
5.014 to 54.306

-29sh=<29,-17<k=<17,-26 <

<26

124085

7104 [Rint = 0.0813, Rsigma =
0.0267]

7104/38/369

1.033

R1=0.0297, wR2 = 0.0675
R1=0.0323, wR2 = 0.0693
2.57/-3.10

Bruker APEX

CCDC access code

2269227

2269228

2269014




Table S1: Crystallographic data and data collection parameters (continued)

[Ybc{Aus(L153}] [Luc{Aus(L1¢"™")3}] [Scc{Aus(L1¢™s}]
(13) (14) (15)

Empirical formula Cs1HeoAu3YbN1506Se Cs1HeoAusLUN1506S6 Cs1HeoSc3LaN1506Ss

Formula weight 1944.51 1946.44 1816.43

Temperature/K 100 293 100

Crystal system Trigonal Triclinic Triclinic

Space group P-3 P-1 P-1

al/A 16.116(1) 13.652(1) 13.5162(9)

b/A 16.116(1) 14.813(1) 14.7445(9)

c/A 14.557(1) 16.537(1) 16.3531)

a/° 90 89.14(1) 89.303(2)

pr° 90 79.67(1) 79.801(2)

y/° 120 79.83(1) 79.260(3)

Volume/A3 3274.2(6) 3237.9(4) 3150(3)

z 2 2 2

Pealcg / cm?® 1.972 1.996 1.915

g/ mm”’ 8.363 8.537 7.324

F(000) 1836.0 1864.0 1764.0

Crystal size / mm?
Radiation
20 range for data collection/®

Index ranges

Reflections collected

Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 (I)]

Final R indexes [all data]

0.18 x 0.06 x 0.05

MoKa (A = 0.71073)

5.056 to 48.91
-18<h=<18,-14<k<18,-16
<1<16

15100

3608 [Rint = 0.0607, Rsigma =
0.0521]

3608/35/193

1.164

R1=0.0647, wR2 = 0.1417
R1=0.0751, wR2 = 0.1468

0.30 x 0.30 x 0.20
MoKa (A = 0.71073)
6.574 to 49.000

-156=sh=<15,-17<k=17,-

18<1<19
21960

10671 [Rint = 0.0908,

Rsigma = 0.0767]
10671/27/740
1.005

R1=0.0436, wR2 = 0.1060
R1=0.0535, wR2=0.1108

0.20 x 0.17 x 0.10
MoKa (A = 0.71073)
4.472 t0 61.162

-19<h=<19,-21<sk=<21,-23<

|<23
182794

19345 [Rint = 0.0560, Reigma =
0.0273]

19345/0/739

1.059

R = 0.0208, wR; = 0.0439
R = 0.0264, wR; = 0.0455

Largest diff. peak/hole / e A®  4.09/-3.65 1.55/-2.51 0.93/-1.76
Diffractometer Bruker APEX STOE IPDS Bruker APEX
CCDC access code 2269015 2269016 2269017
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Table S1: Crystallographic data and data collection parameters (continued)

[Y<{Aus(L18"™)3}] x H20

[Inc{Aus(L1°™)s}]

[Gac{Auz(L 1™} (NO3)

(16) (17) (18a)
Empirical formula Cs1He71Au3YN1507S6 Cs1HeoAu3INN1506S6 C34HasAU2GaN1107Se
Formula weight 1878.39 1886.29 1312.71
Temperature/K 293 100 100
Crystal system Monoclinic Monoclinic Monoclinic
Space group P2i/c C2/c P24/c
al/A 18.28(3) 22.773(2) 10.0200(7)
b/A 18.13(1) 13.501(1) 19.210(1)
c/A 22.69(4) 20.836(2) 30.944(2)
a/° 90 90 90
B/ 110.84(5) 95.34(1) 96.068(2)
y/° 90 90 90
Volume/A3 7029(2) 3403(2) 5923.0(8)
z 4 4 4
Peaieg / cm?® 1.775 1.964 1.472
u/ mm’ 7.292 7.470 5.578
F(000) 3640.0 3640.0 2544.0

Crystal size / mm?
Radiation
20 range for data collection/®

Index ranges

Reflections collected

Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 (I)]

Final R indexes [all data]

0.18 x 0.13 x 0.05

MoKa (A = 0.71073)

6.684 to 49.998
21<h<21,20<k<21,-22
<1<26

48084

12347 [Rin = 0.1768, Rsigma =
0.1770]

12347/10/593

0.853

Ry = 0.0596, wR2 = 0.1140
R+ = 0.1392, wR2 = 0.1348

0.28 x 0.16 x 0.16
MoKa (A = 0.71073)

5.07 to 49.998
27<h<27,-16<k<16, -
44<1<24

71535

5621 [Rint = 0.0490, Rsigma =
0.0205]

5621/23/375

1.021

R = 0.0224, wR; = 0.0532
R = 0.0238, wR; = 0.0541

0.42 x 0.33 x 0.04
MoKa (A = 0.71073)
4.502 to 48.996

-11shs11,-22<k=<21,-36 <

<35

61212

9850 [Rint = 0.0415, Reigma =
0.0274]

9850/0/541

1.033

Ry = 0.0293, wR» = 0.0780
R+ = 0.0318, wR2 = 0.0793

Largest diff. peak/hole / e A®  1.67/-1.53 1.58/-2.02 1.88/-1.30
Diffractometer STOE IPDS Bruker APEX Bruker APEX
CCDC access code 2269018 2269019 2269020
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Table S1: Crystallographic data and data collection parameters (continued)

[Gac{Auz(L1*™),}](BF4) [(AuCI)2(HzL*™)] [{Au(PPhs)}2(L15™)]
(18b) (19) (20)

Empirical formula C34H16Au2GaBF4N1004S4 Ci17H25Au2CI2N50,S, Cs3Hs3Au2P2Ns0,S2

Formula weight 1337.51 860.37 1311.99

Temperature/K 293 100 200

Crystal system Monoclinic Monoclinic Monoclinic

Space group P24 P2i/c P21/n

alA 10.125(2) 7.840(1) 9.0940(6)

b/A 19.214(4) 21.273(3) 21.766(1)

c/A 14.846(3) 15.049(3) 13.1519(9)

a/® 90 90 90

p/r° 97.23(3) 99.02(1) 104.760(5)

y/° 90 90 90

Volume/A3 2865(1) 2478.8(7) 2517.4(3)

z 2 4 2

Pealcg / cm?® 1.550 2.305 1.731

u/ mm’ 5772 12.231 6.013

F(000) 1292.0 1608.0 1284.0

Crystal size / mm?
Radiation
20 range for data collection/®

Index ranges

Reflections collected

Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 (I)]

Final R indexes [all data]

0.23 x 0.11 x 0.02

MoKa (A = 0.71073)

3.484 to 51.998
-12=h=<12,-23<k=<21,-18
<1<18

25921

10417 [Rint = 0.1144, Rsigma =
0.1520]

10417/14/541

0.816

R1=0.0517, wR2 = 0.0981
R1=0.1012, wR2=0.1130

0.18 x 0.06 x 0.05

MoKa (A = 0.71073)
4.7110 57.314
-10<sh=<9,-28<k<28, -
20120

85691

6281 [Rint = 0.0886, Rsigma =
0.0436]

6281/0/274

1.043

R1=0.0318, wR2 = 0.0348
R+ =10.0603, wR2 = 0.0381

0.26 x 0.18 x 0.18
MoKa (A = 0.71073)
6.676 to 51.998

-11=shs=<11,-26<k=<26,-16<

<12
14876

4927 [Rint = 0.0338, Rsigma =
0.0289]

4927/340/344

1.321

R = 0.0679, wR; = 0.1473
R1 = 0.0751, wR; = 0.1497

Largest diff. peak/hole / e A®  0.57/-1.19 0.84/-1.20 2.52/-1.87
Diffractometer STOE IPDS Bruker APEX STOE IPDS
CCDC access code 2269021 2269022 2269023
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Table S1: Crystallographic data and data collection parameters (continued)

[Znc{Auz(L15")2} [Sc(H20)2fAu(L1°™)2}
(21) (22)

Empirical formula C3aH6AU2ZNN1004S4 C34H49AUSCN1006S4

Formula weight 1246.35 1064.00

Temperature/K 100 104

Crystal system Monoclinic Triclinicl

Space group P2i/c P-1

al/A 15.2417(4) 14.328(1)

b/A 22.4929(6) 19.061(2)

c/A 14.3165(4) 20.604(2)

a/° 90 73.209(2)

pr° 101.096(1) 88.754(2)

v/° 90 87.069(2)

Volume/A® 4816.4(2) 5379.9(7)

z 4 4

Pcaicg / cm? 1.719 1.314

g/ mm 6.788 3.048

F(000) 2416.0 2140.0

Crystal size / mm?
Radiation
20 range for data collection/®

Index ranges

Reflections collected

Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 (I)]

Final R indexes [all data]

0.32 x 0.30 x 0.25
MoKa (A = 0.71073)

4.532 to 52.858

18<h<19, 28 <k <28, -17
<117

51459

9864 [Rint = 0.0422, Ryigma =
0.0294]

9864/0/497

1.026

R1 = 0.0251, wR; = 0.0469

R = 0.0344, wR; = 0.0493

0.16 x 0.12 x 0.02
MoKa (A = 0.71073)

4.532 t0 50.50
A7T<h<17,22<k<22,-
24<1<24

96730

19445 [Rin = 0.0733,

Rsigma = 0.0662]
19445/81/988

1.035

R = 0.0733, wR; = 0.1373
R1 = 0.1095, wR; = 0.1543

Largest diff. peak/hole / e A 1.70/-1.36 3.05/-1.77
Diffractometer Bruker APEX Bruker APEX
CCDC access code 2269024 2269025

13



Figure S1. Ellipsoid representation of [Lac{Aus(L1¢"")3}] (1) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity. A solvent mask was calculated
and 53 electrons were found in a volume of 218 A3 in 3 voids per unit cell. This is
consistent with the presence of 2.5 H2O per formula unit which account for 50 electrons
per unit cell.

D

1)

Figure S2. Ellipsoid representation of [Cec{Aus(L1¢"")s}] (2) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity.
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Figure S3: Ellipsoid representation of [Prc{Aus(L1¢"")3}] (3) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity.

Figure S4: Ellipsoid representation of [Nd={Aus(L1¢"")3}] (4) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity. A solvent mask was calculated
and 54 electrons were found in a volume of 247 A3 in 4 voids per unit cell. This is
consistent with the presence of 2.5 H2O per formula unit which account for 50 electrons
per unit cell.
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Figure S5: Ellipsoid representation of [Smc{Aus(L1°"")3}] (5). The thermal ellipsoids
are set at a 50% probability level. Hydrogen atoms are omitted for clarity. A solvent
mask was calculated and 55 electrons were found in a volume of 240 A3 in 4 voids per
unit cell. This is consistent with the presence of 2.5 H20 per formula unit which account
for 50 electrons per unit cell.

Figure S6: Ellipsoid representation of [Euc{Aus(L1°™)3}] (6). The thermal ellipsoids
are set at a 50% probability level. Hydrogen atoms are omitted for clarity. A solvent
mask was calculated and 46 electrons were found in a volume of 227 A3 in 3 voids per
unit cell. This is consistent with the presence of 2.5 H2O per formula unit which account
for 50 electrons per unit cell.
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Figure S7: Ellipsoid representation of [Gd={Aus(L1¢"™")s}] (7). The thermal ellipsoids
are set at a 50% probability level. Hydrogen atoms are omitted for clarity. A solvent
mask was calculated and 65 electrons were found in a volume of 179 A3 in 2 voids per
unit cell. This is consistent with the presence of 3.5 H20 per formula unit which account
for 70 electrons per unit cell.

Figure S8: Ellipsoid representation of [Tbc{Aus(L1¢")3}] (8) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity. A solvent mask was calculated
and 48 electrons were found in a volume of 252 A3 in 3 voids per unit cell. This is
consistent with the presence of 2.5 H>O per formula unit which account for 50 electrons
per unit cell.
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Figure S9: Ellipsoid representation of [Dyc{Aus(L1¢")3}] (9). The thermal ellipsoids
are set at a 50% probability level. Hydrogen atoms are omitted for clarity. A solvent
mask was calculated and 43 electrons were found in a volume of 138 A2 in 1 void per
unit cell. This is consistent with the presence of 2 H>O per formula unit which account
for 40 electrons per unit cell.

N

Figure S10: Ellipsoid representation of [Hoc{Aus(L1¢")3}] (10) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity. A solvent mask was calculated
and 43 electrons were found in a volume of 282 A3 in 3 voids per unit cell. This is
consistent with the presence of 2 H2O per formula unit which account for 40 electrons
per unit cell.
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Figure S11: Ellipsoid representation of [Erc{Aus(L1¢"")3}] (11) including the positional
disorder in the peripheral N(ethyl). groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity.

Figure S12: Ellipsoid representation of [Tmc{Aus(L1¢"™")s3}] (12) including the
positional disorder in the peripheral N(ethyl)> groups. The thermal ellipsoids are set at
a 50% probability level. Hydrogen atoms are omitted for clarity.

19



Figure S13: Ellipsoid representation of [Ybc{Aus(L1¢")3}] (13) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity. A solvent mask was calculated
and 33 electrons were found in a volume of 235 A% in 3 voids per unit cell. This is
consistent with the presence of 1.5 H20 per formula unit which account for 30 electrons
per unit cell.

Figure S14: Ellipsoid representation of [Luc{Aus(L1¢t")3}] (14). The thermal ellipsoids
are set at a 50% probability level. Hydrogen atoms are omitted for clarity.
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Figure S15: Ellipsoid representation of [Scc{Aus(L1¢"")s}] (15) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity.

Figure S16: Ellipsoid representation of [Yc{Aus(L1¢"™")3}] (16) x H2O. The thermal
ellipsoids are set at a 50% probability level. Hydrogen atoms are omitted for clarity.
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Figure S17: Ellipsoid representation of [Inc{Aus(L1°"")3}] (17) including the positional
disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a 50%
probability level. Hydrogen atoms are omitted for clarity.

Figure S18: Ellipsoid representation of [Gac{Auz(L1¢");}](NOs) (18a). The thermal
ellipsoids are set at a 50% probability level. Hydrogen atoms are omitted for clarity. A
solvent mask was calculated and 334 electrons were found in a volume of 2100 A% in
1 void per unit cell. This is consistent with the presence of 2 CH2Cl2 per formula unit
which account for 336 electrons per unit cell.
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Figure S19: Ellipsoid representation of [Gac{Aux(L1¢"'),}](BF4) (18b). The thermal
ellipsoids are set at a 50% probability level. Hydrogen atoms are omitted for clarity.

Figure S20: Ellipsoid representation of [(AuCl)2(HzL1¢"™")] (19). The thermal ellipsoids
are set at a 50% probability level. Hydrogen atoms are omitted for clarity.
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Figure S21: Ellipsoid representation of [Znc{Auz(L1°™)3}] (21). The thermal ellipsoids
are set at a 50% probability level. Hydrogen atoms are omitted for clarity. A solvent
mask was calculated and 220 electrons were found in a volume of 946 A3 in 1 void per
unit cell. This is consistent with the presence of 6 H2O per formula unit which account
for 240 electrons per unit cell.

Figure S22: Ellipsoid representation of [Sc(H20){Au(L1e™')2}] (22) including the
positional disorder in the peripheral ethyl groups. The thermal ellipsoids are set at a
50% probability level. Hydrogen atoms are omitted for clarity.
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Spectroscopic data

% 3

8

llJlllllIli[lll

120165~ P ——

40
]
4 g8
20— A
. 55
] g8
20— \ 3
] (8
7 ki 3
i { 3
10 — ;L 5 T
] §
o] 3
i g
L A e o I B A e e BLBE M e o
4000 3750 3500 3250 3000 2750 2500 2250 2000 1750 1500 1250 1000 750 500

1lem

Figure S23: IR (KBr) spectrum of [Lac{Aus(L1¢"™")3}] (1).
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Figure S24: "H NMR spectrum of [Lac{Aus(L1¢"3}] (1) in CDCls.

25



13C{1H}_sfsAuLa

o o~ o o n
~ ~N ™M — — oY o O
3 o [} oo 3 L3 0 € @© ¥,
S S B 2 S Bee NS
| | | | | VN ~
II
1
]
T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
ppm
Figure $25: *C NMR spectrum of [Lac{Ausz(L1¢"™")s}] (1) in CDCls.
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Figure S26: ESI+ MS spectrum of [Lac{Aus(L1¢"™)3}] (1).
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Figure S27: IR (KBr) spectrum of [Cec{Aus(L1°™)3}] (2).
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Figure S28: ESI+ MS spectrum of [Cec{Aus(L1¢""3}] (2).
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Figure S29: IR (ATR) spectrum of [Prc{Aus(L1e")3}] (3).
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Figure S30: ESI+ MS spectrum of [Prc{Aus(L1")3}] (3).
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Figure S31: IR (KBr) spectrum of [Nd={Aus(L1°")3}] (4).
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Figure S$32: ESI+ MS spectrum of [Nd<={Auz(L1¢"")3}] (4).
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Figure S33: IR (KBr) spectrum of [Smc{Aus(L1¢")3}] (5).
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Figure S34: ESI+ MS spectrum of [Smc{Aus(L1¢"W)3}] (5).
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Figure S35: IR (KBr) spectrum of [Euc{Aus(L1¢"")s}] (6).
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Figure S36: ESI+ MS spectrum of [Euc{Aus(L1°")3}] (6).
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Figure S37: IR (KBr) spectrum of [Gd={Aus(L1°"")3}] (7).
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Figure S38: ESI+ MS spectrum of [Gd<={Aus(L1¢")3}] (7).
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Figure S39: IR (ATR) spectrum of [Tbc{Aus(L1¢")3}] (8).
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Figure S40: ESI+ MS spectrum of [Tbc{Aus(L1¢")3}] (8).
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Figure S41: IR (KBr) spectrum of [Dyc{Aus(L1¢")3}] (9).
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Figure S42: ESI+ MS spectrum of [Dyc{Aus(L1°")3}] (9).
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Figure S43: IR (ATR) spectrum of [Hoc{Aus(L1"")3}] (10).
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Figure S44: ESI+ MS spectrum of [Hoc{Aus(L1¢"")3}] (10).
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Figure S45: IR (KBr) spectrum of [Erc{Aus(L1¢"™)3}] (11).
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Figure S46: ESI+ MS spectrum of [Erc{Aus(L1¢")3}] (11).
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Figure S47: IR (ATR) spectrum of [Tmc{Aus(L1e")3}] (12).
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Figure S49: IR (KBr) spectrum of [Ybc{Aus(L1¢"")3}] (13).
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Figure S$50: ESI+ MS spectrum of [Ybc{Aus(L1")3}] (13).
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Figure S51: IR (KBr) spectrum of [Luc{Ausz(L1"™")3}] (14).
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Figure S$52: ESI+ MS spectrum of [Luc{Aus(L1¢")3}] (14).
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Figure S53: IR (KBr) spectrum of [Scc{Aus(L1¢t")3}] (15).

x10 5 |+ESI Scan (0.079-0.996 min, 56 Scans) Frag=300.0Vv AR005_0022D.d

[
®
1816.2544

1225.1489

111.9471

519.0227
646.0312
7014113
943.9935
17431634
1888.1814
1952.2239

2771146
14372386
3| 5921118

200 40 0 800 1000 1200 . 1400 1600 1800 2000

Figure S54: ESI+ MS spectrum of [Scc{Aus(L18"")3}] (15).
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Figure S55: "H NMR spectrum of [Scc{Aus(L1¢")3}] (15) in CDCls.
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Figure S$56: >*C NMR spectrum of [Scc{Aus(L1¢t")3}] (15) in CDCl3
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Figure S57: ©°Sc NMR spectrum of [Scc{Aus(L1¢")3}] (15) in CD2Cls.

%Reflexion

Figure S58: IR (ATR) spectrum of [Yc{Aus(L1"™)3}] (16).
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Figure S59: ESI MS spectrum of [Yc{Aus(L1¢M)3}] (16).
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Figure S60: "H NMR spectrum of [Yc{Aus(L1¢"")3}] (16) in CDCls.
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Figure S61: IR (KBr) spectrum of [Inc{Aus(L1¢"")3}] (17).

x10 6 | +ESI Scan (0.029-0.979 min, 58 Scans) Frag=430.0V 5274_AR005_0001In.d

1295.1023

°

a
111.9475

170.0843

1000.8433
1098.9286

1197.0139

1908.1825
2192.2743

275.9885
401.9581
468.0703
902.7590

600 800 1000 1200 1400 1600 1800 2000 2200

N

00

IN
[«
o

Figure S62: ESI+ MS spectrum of [Inc{Ausz(L1¢"™")3}] (17).
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Figure S63: "H NMR spectrum of [Inc{Aus(L1¢t")3}] (17) in CDCls.
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Figure S64: *C NMR spectrum of [Inc{Aus(L1¢"")3}] (17) in CDCls.
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Figure S65: IR (KBr) spectrum of [Gac{Au2(L1""),}](NO3) (18a).
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Figure S66: ESI+ MS spectrum of [Gac{Auz(L1¢"™),}](NO3) (18a).
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Figure S67: "H NMR spectrum of [Gac{Auz(L1°");}](NO3) (18a) in DMSO-De.
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Figure S68: IR (KBr) spectrum of [{AuCl}>(HzL 18] (19).
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Figure S69: ESI MS spectrum of [{AuCl}>(HzL 18] (19).
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Figure S70: "H NMR spectrum of [{AuCl}2(H2L1¢™)] (19). in CDCls.
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Figure S71: 3C NMR spectrum of [{AuCl}2(HzL1¢t")] (19). in CDCls.
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Figure S72: IR (KBr) spectrum of [{Au(PPhs}2(L1"™")] (20).

49



x10 6
1.55

1.45

+ESI Scan (0.029-0.979 min, 58 Scans) Frag=400.0VvV AR005_0004CD.d

*721.1470

459.0562

183.0353 1334.2305

952.0741

1695.1785

Figure S73: ESI+ MS spectrum of [{Au(PPhs}2(L1¢")] (20).
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Figure S74: IR (KBr) spectrum of [Znc{Aux(L1¢W),}] (21).
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Figure S75: ESI+ MS spectrum of [Znc{Auz(L18"")}] (21).

51



