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Figure S 1: Solid state structure of 1-PFs. Thermal ellipsoids are plotted at a 50% probability level. Further crystallographic
details are found in Table 19.



Figure S 2: Solid state structure of 1-BF4. Thermal ellipsoids are plotted at a 50% probability level. Further crystallographic
details are found in Table 14.



Compound 1-Cl

Table 1 Crystal data and structure refinement for 1-Cl

Identification code 1-Cl

Empirical formula Cs2HaaAuP4Cl,4(CHCIs)
Formula weight 1502.64
Temperature/K 180

Crystal system monoclinic

Space group C2lc

alA 25.617(3)

b/A 13.6294(11)

c/A 22.025(2)

a/° 90

p/° 125.118(2)

v/° 90

Volume/A3 6290.1(11)

Z 4

pcalcglcm3 1.587

w/mm? 3.029

F(000) 2976.0

Crystal size/mm?® 0.3x0.25x0.2
Radiation MoK, (A = 0.71073)
20 range for data collection/°3.564 to 60.674
Index ranges -36<h<36,-19<k<19,-31<1<31
Reflections collected 110120

Independent reflections 9406 [Rint = 0.0510, Rsigma = 0.0246]
Data/restraints/parameters ~ 9406/0/335

Goodness-of-fit on F2 1.026

Final R indexes [1>=2c (I)] R:1=0.0243, wR, = 0.0515

Final R indexes [all data] R1 = 0.0313, wR2 = 0.0545

Largest diff. peak/hole / e A= 1.05/-0.90

Table 2 Bond Lengths for 1-Cl
AtomAtom Length/A  AtomAtom Length/A
Aul Pp1! 2.3748(5) c1 cC1t 1.344(4)

Aul P1 2.3749(5) C8 C12 1.394(3)
Aul P2t 2.3715(5) C8 (9 1.390(3)
Aul P2 2.3716(5) C29 C30 1.386(4)
P1L C2 1.829(2) C3 C4 1.390(3)
P1L C1 1.8173(19) C12 COOL 1.387(3)
P1L C8 1.813(2) C33 C32 1.388(3)
P2 cC21 1.815(2) COOL C11 1.376(4)
P2 (C28 1.822(2) C22 C23 1.386(4)
P2 C22 1.816(2) C22 C27 1.396(3)



Table 2 Bond Lengths for 1-Cl
AtomAtom Length/A  AtomAtom Length/A

CI1S
CI3S
CI2S
CI5S
Cl4s
Cl6S
C21
C2
C2
C28
C28

C1S
C1S
C1S
C2S
C2S
C2S
c21t
C3
Cc7
C29
C33

11-X,+Y,1/2-Z

1.
-770(2) C23
.748(2) C7
_760(3) C4
-762(3) C30
-756(3) C32
-330(4) C24
-395(3) C26
-380(3) C26
.388(3) C5
-394(3) C10

P R RPRRRREPRRRRR

759(2) C9

C10
C24
C6

C5

C31
C3l
C25
C27
C25
Cé

Cl1

Table 3 Bond Angles for1-Cl

Atom Atom Atom
P1! Aul P1
P2t Aul P1t
P2 Aul P1
P2  Aul P1t
P2l Aul P1
P2l Aul P2
C2 P1 Aul
Cl P1 Aul
Cl P1 C2
C8 P1 Aul
cg8 P1 C2
cg8 P1 C1
C21 P2 Aul
C21 P2 (C28
C21 P2 C22
C28 P2 Aul
C22 P2 Aul
Cc22 P2 (C28
C21t c21 P2
C3 C2 P1
Cr C2 P1
Cc7 C2 (3
C29 C28 P2
C29 (C28 C(C33
C33 (C28 P2
cit c1 P1

Angle/°

1.

PR RPRRRRPRRRPR

398(3)
.390(4)
.389(4)
_371(4)
.366(4)
.379(4)
.385(5)
.380(4)
.370(5)
.375(5)
_371(4)

86.53(2) C30 C29

130.528(19) C4
130.528(19) COOL C12
114.248(19) CI1S
114.247(18) CI2S

86.54(3) CI2S
116.95(7) C32
104.98(6) C11
101.60(9) C23
119.97(7) C23

105.21(10) C27
106.08(9) C8
104.78(7) C22

101.26(10) C2

103.94(11) C5
116.60(7) C31
122.00(8) C31

105.51(10) C25
121.94(7) C25

117.54(17) CI5S

123.46(18) Cl6S

119.0(2) Cl6S

122.14(18) C4

118.9(2) C11

118.85(17) C30
121.66(6) C10

C3

C1S
C1S
C1S
C33

Atom Atom Atom

C28
C2
C8
CI3S
CI1S
CI3S
C28

COooL C12

C22
C22
C22
C9

C23
C7

C4

C30
C32
C24
C26
C2S
C2S
C2S
C5

C10
C3l
Cl1

P2
C27
P2
C10
C24
C6
C3
C29
C33
C23
C27
Cl4s
CI5S
Cl4s
Cé
C9
C32
CooL

Angle/°
120.1(2)
120.1(2)
120.7(2)

109.54(12)

111.54(14)

110.08(12)
120.1(2)
120.0(2)

118.94(17)
119.0(2)
122.1(2)
119.8(2)
120.4(3)
120.3(3)
120.2(3)
120.8(3)
120.1(3)
119.7(3)
120.5(3)

110.01(17)

109.58(16)

110.79(16)
120.0(2)
120.6(3)
119.9(2)
120.1(2)



Table 3 Bond Angles for1-Cl

Atom Atom Atom Angle/° Atom Atom Atom Angle/°

Ci12 C8 P1 117.85(16) C26 C27 C22 120.2(3)
c9 C8 P1 123.15(17) C26 C25 C24 120.2(3)
C9 C8 C12 118.8(2) C5 C6 C7 120.3(3)

11-X,+Y,1/2-Z

Table 4 Torsion Angles for 1-ClI
A B C D Angle/° A B C D Angle/

AulP1l C2 C3 37.68(19) C28C33 C32 C31 1.5(4)
AulPl C2 C7 -143.5(2) C1 P1 C2 C3 -75.93(18)
AulP1 C1 cit -3.9(3) C1 P1 C2 C7 102.9(2)
AulPl C8 Cl12 69.39(19) C1 P1 (C8 C12 172.13(17)
AulPl C8 C9 106.10(19) Cl P1L C8 (9 12.4(2)
AulP2 c21c21t -1.3(8) C8 P1 C2 (€3 173.65(17)
AulP2 C28C33 64.76(19) C8 P1 C1 cC1t -131.9(2)
AulP2 C22C23 21.6(2) C8 C12 cooLC11 0.8(4)
AulP2 C22C27 156.82(19) C8 C9 C10 c11 1.1(4)
P1 C2 C3 C4 179.27(19) C29C28 C33 (C32 -1.2(3)
P1 C2 C7 C6 -179.9(2) C29C30 C31 C32 -0.6(5)
P1 C8 Cl12co0L -177.8(2) C3 C2 C7 Cob -1.1(4)
P1 C8 C9 C10 176.6(2) C3 C4 C5 C6 -1.5(4)
p2 C28C29C30 176.4(2) C12C8 C9 C10 1.2(4)
P2 C28C33C32 1,7 7719y C12CO0LCI1 CI10 1.5(4)
P2 C22C23C24 -178.1(2) C33C28 C29 C30 0.0(4)
P2 C22C27C26 176.7(2) C33C32 C31 C30 -0.6(4)

C21P2 C28C29 135.31(19) C22P2 C21 C21! -130.4(3)
C21P2 C28C33 -48.23(19) C22P2 (28 C29 27.2(2)

C21P2 C22C23  139.3(2) C22P2 C28 C33 ;55 59(1g)

C21P2 C22C27  -39.1(2) C22C23 C24 C25 1.4(5)
C2 P1 C1 c1t 118.4(2) C9 C8 C12 COOL -2.1(4)
C2 P1 C8 Cl2 -64.95(19) C9 C10 Ci11 COOL -2.4(5)

C2 P1 C8 C9 119.6(2) C23C22 C27 C26 ~1.7(4)
C2 C3 C4 C5 0.9(4) C23C24 C25 C26 -1.9(5)
C2 C7 C6 C5 0.5(6) C7 C2 C3 C4 0.4(4)
Cc28P2 c21c21t 120.4(3) C4 C5 C6 C7 0.8(5)
C28P2 C22C23  -114.5(2) C27C22 C23 C24 0.4(4)
C28P2 C22C27 67.0(2) C27C26 C25 C24 0.6(5)



Table 4 Torsion Angles for 1-ClI
A B C D Angle/° A B C D Angle/°
C28C29C30C31 0.9(4) C25C26 C27 C22 1.2(5)

11-X,+Y,1/2-Z

Crystal structure determination of [1-Cl]

Crystal Data for CsgHisAuClisPs (M =1502.64 g/mol): monoclinic, space group C2/c (no. 15),a=
25.617(3) A, b= 13.6294(11) A, c= 22.025(2) A, p= 125.118(2)°,V= 6290.1(11) A%, Z= 4, T= 180K,
w(MoKa) = 3.029 mm™, Dcalc = 1.587 g/cm?®, 110120 reflections measured (3.564° < 20 < 60.674°), 9406 unique
(Rine= 0.0510, Rsigma = 0.0246) which were used in all calculations. The final Ry was 0.0243 (I > 2¢(1))
and wR» was 0.0545 (all data).

Refinement model description

Number of restraints - 0, number of constraints - unknown.

Details:
1. Fixed Uiso
At 1.2 times of:

All C(H) groups
2.a Ternary CH refined with riding coordinates:
C1S(H1S), C2S(H2S)
2.b Aromatic/amide H refined with riding coordinates:
C21(H21), C1(H1), C29(H29), C3(H3), C12(H12), C33(H33), COOL(HOOL), C9(H9),
C23(H23), C7(H7), C4(H4), C30(H30), C32(H32), C24(H24), C26(H26), C5(H5),
C10(H10), C31(H31), C11(H1l1l), C27(H27), C25(H25), C6(H6)



Compound 2

Table 5 Crystal data and structure refinement for 2.

Identification code 2

Empirical formula CasH22AU2CI2P2
Formula weight 861.21
Temperature/K 180

Crystal system monoclinic
Space group Cc

alA 13.1726(10)

b/A 12.8043(10)

c/A 15.2893(12)

a/° 90

pr° 100.9060(10)

v/° 90

Volume/A3 2532.2(3)

Z 4

pcalcglcm3 2.259

w/mm? 11.925

F(000) 1600.0

Crystal size/mm?® 0.13x0.12x0.1
Radiation MoKa (A = 0.71073)
20 range for data collection/°4.916 to 54.428
Index ranges -16<h<16,-16 <k<16,-19<1<19
Reflections collected 13500

Independent reflections 5477 [Rint = 0.0213, Rsigma = 0.0432]
Data/restraints/parameters ~ 5477/2/289

Goodness-of-fit on F2 0.715

Final R indexes [1>=2c (I)] R:1 =0.0149, wR, = 0.0320

Final R indexes [all data] R1 = 0.0156, wR2> = 0.0323

Largest diff. peak/hole / e A~0.89/-0.37

Flack parameter 0.015(3)

Table 6 Bond Lengths for 2.
AtomAtom Length/A  AtomAtom Length/A
Aul Au02 3.0313(3) C20 C15  1.395(8)

Aul P1  2.2370(13) C1 C14 1.333(7)
Aul Cl1 2.2937(14) C7 Cé6 1.397(9)
Au02 CI2  2.2990(14) C13 C12 1.379(8)
Au02 P2 2.2305(14) C18 C19 1.378(9)
P1L C8 1.810(5) C18 C17 1.379(9)
P1L C2 1.816(5) C3 C4 1.384(9)
P1L C1 1.810(5) C21 C26 1.397(9)
P2 Cil4 1.820(5) C21 C22 1.389(8)



Table 6 Bond Lengths for 2.
AtomAtom Length/A  AtomAtom Length/A

P2
P2
C9
C9
C10
C8
C2
C2
C20

C21
C15
C10
C8
Cl1
C13
C7
C3
C19

1.
-816(5) C16
-377(8) C12
.388(7) C26
.380(8) C22
.404(8) C6
-379(8) C23
-391(8) C25
.387(9) C4

P R R R R R R

810(6) C17

Table 7 Bond Angles for 2.

Atom Atom Atom
P1  Aul Au02
P1 Aul Clh
Cl1 Aul Au02
Cl2 Au02 Aul
P2  Au02 Aul
P2  Au02 CI2
C8 P1 Aul
cg8 P1 C2
C2 P1 Aul
Cl P1 Aul
Cl P1 C8
Cl P1 cC2
Cl4 P2 Au02
C21 P2 Au02
C21 P2 Cl4
C21 P2 Ci15
C15 P2 Au02
Cl5 P2 Cl4
Cl10 C9 (8
Cc9 Cl0 c11
C9 C8 P1
cC9 (C8 (13
Cl3 C8 P1
C7r C2 P1
Cc7 C2 (3
C3 C2 P1

Angle/°

79.
172.
107.
86.
100
172.
110.6
103
117.8
115.7
105
102
119.2
115.3
98
106
110.0

106

121.
119.

119

118.
121.
120.
120.
119.

C16
C15
Cl1
C25
C23
C5

C24
C24
C5

PR R R R R

1.391(8)
1.388(8)
1.379(8)
.392(10)
.378(10)
.357(12)
.355(12)
.393(12)
.381(12)

24(3) C19
76(5) Cl4
96(4) C2
73(4) C12

-42(4) C19

84(6) C4
5(17) C18
-4(2) C1
6(19) C26
2(18) C22
-3(2) C22
-5(2) C18
9(18) C15
3(19) c20
-4(2) C16
-1(3) C16
2(18) C11
-4(2) C25
1(5) C23
5(5) C12
-4(4) C5
5(5) c24
9(4) C26
8(4) C5
1(5) C6
0(4) C23

C20
C1

Cc7

C13
C18
C3

C19
C14
C21
C21
C21
C17
C16
C15
C15
C15
C12
C26
C22
Cl1
C6

C23
C25
C4

C5

C24

Atom Atom Atom

C15
P1
C6
C8
C17
C2
C20
P2
P2
P2
C26
C16
C17
P2
P2
C20
C13
C21
C21
C10
C7
C22
C24
C3
C4
C25

Angle/°

119.
126.
119.
120.
119.
119.
120.
128.
120.
119.
119.
120.
119.
116.
123.
119.
120.
119.
120
120.
120.
120.
119.
119.
120.
120.

6(6)
6(4)
1(6)
2(6)
7(6)
9(6)
7(6)
6(4)
0(3)
7(5)
8(6)
S(6)
7(5)
8(4)
S(4)
8(3)
0(3)
o)

_4(7)

7(5)
6(6)
1(7
8(7)
6(7)
7(6)
9(")



Table 8 Torsion Angles for 2.

A B C D Angle/° A B C D Angle/°
Aul Pl C8 9 -14.0(5) C1 P1 C2 C7 -25.1(5)
Aul P1 C8 Ci13 171.7(4) Cc1 P1 C2 C3 158.8(5)
Aul Pl C2 C7 -153.4(4) C7 C2 C3 C4 -0.5(10)
Aul Pl C2 C3 30.6(5) C7 C6 C5 C4 0.2(13)
Aul Pl C1 Cil4 67.9(5) C13 C12 Cl1 cC10 0.3(9)
Au02 P2 Cl14 C1 -0.7(6) C18 Cl17 C16 C15 -0.3(9)
Au02 P2 C21 C26 156.0(5) C3 C2 C7 C6 -0.2(9)
Au02 P2 C21 C22 -31.9(6) C3 C4 C5 C6 -0.9(13)
Au02 P2 Ci15 C20 -53.8(5) C19 C20 C15 P2 -179.6(5)
Au02 P2 Ci15 C16 125.5(4) C19 C20 C15 C16 1.0(8)
P1 C8 C13 cC12 174.6(5) C19 C18 C17 C16 0.8(9)
P1 C2 C7 C6 -176.2(5) Cl14 P2 C21 C26 -76.0(6)
P1 C2 C3 cC4 175.6(5) C14 P2 C21 C22 96.2(5)
P1 Cl Ci14 P2 -10.4(7) C14 P2 C15 C20 175.7(4)
P2 C21 C26 C25 174.5(6) C14 P2 Cl15 C16 -5.0(5)
P2 C21 C22 C23 -173.9(6) C21 P2 Cl14 C1 -126.0(5)
C9 C10 C11 cC12 -0.3(9) C21 P2 C15 C20 71.6(5)
C9 C8 C13 cC12 0.2(9) C21 P2 C15 C16 -109.1(5)
Cl0 C9 C8 P1 -174.8(4) C21 C26 C25 C24 -1.3(12)
Cl10 C9 C8 cC13 -0.2(8) C21 C22 C23 C24 0.1(12)
cs PL C2 C7 84.2(5) C17 C18 C19 C20 -0.3(10)
cs PL C2 C3 -91.8(5) C17 Cl16 C15 P2 -179.9(4)
Cs8 PL Cl1 Cl4 -169.6(5) C17 C16 C15 C20 -0.6(8)
cg C9 Cl0 C11 0.3(8) C15 P2 Cl14 C1 124 _4(5)
Cs8 C13 C12 cC11 -0.2(9) C15 P2 C21 C26 33.9(6)
c2 PL C8 C9 113.1(4) C15 P2 C21 C22 -154.0(5)
c2 PL C8 C13 -61.2(5) C15 C20 C19 C18 -0.6(9)
C2 PL Cl Cl4 -61.7(5) C26 C21 C22 C23 -1.8(11)
c2 C7 C6 C5 0.4(11) C26 C25 C24 C23 -0.3(13)
C2 C3 C4 C5 1.1(11) C22 C21 C26 C25 2.4(11)
c1 PL C8 C9 -139.7(4) C22 C23 C24 C25 0.9(13)
C1 P1 C8 C13 45.9(5)

Crystal structure determination of [2]

Crystal Datafor CasHo2AuClP, (M =861.21 g/mol): monoclinic, space group Cc (no. 9),a=
13.1726(10) A, b = 12.8043(10) A, ¢ = 15.2893(12) A, g = 100.9060(10)°, V = 2532.2(3) A3, Z= 4, T = 180K,
w(MoKa) = 11.925 mm™, Dcalc = 2.259 g/cm?®, 13500 reflections measured (4.916° < 20 < 54.428°), 5477 unique
(Rine= 0.0213, Rsigma = 0.0432) which were used in all calculations. The final Ry was 0.0149 (I > 2¢(1))
and wR» was 0.0323 (all data).

Refinement model description

Number of restraints - 2, number of constraints - unknown.
Details:
1. Fixed Uiso
At 1.2 times of:
All C(H) groups
2.a Aromatic/amide H refined with riding coordinates:

10



C9(H9), C10(H10), C20(H20), C1(H1), C7(H7), C13(H13), C18(H18), C3(H3),
C19(H19), Cl4(H14), C17(H17), C16(H16), C12(H12), C26(H26), C22(H22), C11(H1l),
C6(H6), C23(H23), C25(H25), C4(H4), C5(H5), C24(H24)

11



Compound 3

Table 9 Crystal data and structure refinement for 3.

Identification code 3

Empirical formula CsaHa4AU2Fs06P4S2
Formula weight 1484.82
Temperature/K 180

Crystal system triclinic

Space group P-1

alA 10.8708(5)

b/A 11.0738(5)

c/A 11.7702(5)

a/° 76.6130(13)

B/° 83.5313(14)

y/° 74.0031(14)
Volume/A3 1323.22(10)

Z 1

pcalcglcm3 1.863

w/mm? 5.808

F(000) 720.0

Crystal size/mm?® 0.15x0.12 x 0.1
Radiation MoKa (A = 0.71073)
20 range for data collection/°3.562 to 59.392
Index ranges -15<h<15,-15<k<15,-16 <1<16
Reflections collected 50095

Independent reflections 7504 [Rint = 0.0681, Rsigma = 0.0460]
Data/restraints/parameters ~ 7504/125/411

Goodness-of-fit on F2 1.135

Final R indexes [1>=2c (I)] R:1=0.0386, wR, = 0.0714

Final R indexes [all data] R1 =0.0494, wR. = 0.0745

Largest diff. peak/hole / e A 1.52/-1.45

Table 10 Bond Lengths for 3.
Atom Atom Length/A  Atom Atom Length/A

PL C21 1.811(4) C22 cC27 1.394(7)
P1L C28 1.810(5) C6 C5 1.371(8)
P1 C22 1.793(5) C6 C7 1.386(7)
P1L Aul 2.3137(13) C32 (33 1.383(8)
P1 AulA  2.865(4) C32 C31 1.366(8)
P2 C2 1.809(5) C24 C25 1.380(8)
P2 C8 1.817(5) C5 C4 1.369(8)
P2 C1 1.809(5) C27 C26 1.390(8)

12



Table 10 Bond Lengths for 3.
Atom Atom Length/A  Atom Atom

Length/A

1.356(9)

1.370(10)
1.395(7)
1.372(8)
1.390(8)

1.304(12)

1.329(10)

1.353(12)

2.9908(4)

3.051(4)

_430(14)

_436(16)

_429(18)

_794(16)
1.31(2)
1.33(2)
1.34(2)

L

P2 Aull 2.3474(14) C26 C25
P2 AulAl! 1.791(4) C11 C10
S1S 01S 1.428(13) C30 C29
S1S 03S 1.439(8) C30 C31
S1S 02S 1.431(7) C9 C10
S1S C1S 1.803(8) F3S Ci1S
C21 C1 1.322(6) F2S C1S
C3 C2 1.371(7) F1S C1S
C3 C4 1.379(8) Aul Aull
C28 C33 1.387(7) AulAAulA!
C28 C29 1.381(7) O1T S1T
c2 C7 1.397(6) S1T 03T
C23 C22 1.396(7) S1T 02T
C23 C24 1.380(7) S1T Ci1T
c8 C9 1.398(7) C1T F3T
C8 Ci13 1.382(7) C1T F2T
C12 C11 1.372(10) C1T F1T
C12 C13 1.377(8)

11-X,-Y,1-Z2

Table 11 Bond Angles for 3.

Atom Atom Atom

C21 P1 Aul
C21 P1 AulA
C28 Pl C21
C28 P1 Aul
C28 P1 AulA
C22 P1 C21
C22 P1 C28
C22 P1 Aul
C22 P1 AulA
C2 P2 C8
c2 P2 Aul!
c8 P2 Aul!
Cl P2 C2
Cl P2 C8
Cl1 P2 Aul!
AUlAlP2 C2
AulA'P2 C8
AulAlP2 C1
01S S1S O3S

Angle/°

112.94(15) C31
113.90(15) C25
102.9(2) C4
107.00(16) C26
104.72(16) C25
107.4(2) C6

106.4(2) C10
118.87(17) C32
119.91(17) C31

103.3(2) C26
113.02(16) C5
109.39(16) C28

106.3(2) C32

105.2(2) Cc21
118.34(17) C10
114.19(18) C12
110.23(17) C11
116.46(18) F3S

115.8(10) F3S

C32
C24
C5

C27
C26
C7

Cl1
C33
C30
C25
C4

C29
C3l
C1

C9

C13
C10
C1S
C1S
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Atom Atom Atom

C33
C23
C6
C22
C27
C2
C12
C28
C29
C24
C3
C30
C30
P2
C8
C8
C9
S1S
F2S

Angle/°

120.
120
120.
119.
120.
119
119.
120.
120.
120.
120.
119
120.
127.
118.
120.
121.
115.
105.

1(6)

_4(6)

1(5)
1(5)
8(6)

_4(5)

2(5)
2(5)
33
S(3)
1(6)

_4(5)

33
8(3)
9(6)
S(6)
3(6)
o)
9(8)



Table 11 Bond Angles for 3.
Atom Atom Atom

01S
01S
O3S
02S
02S
C1l
C2
C33
C29
C29
C3
C3
Cc7
C24
C9
C13
C13
Cl1
C23
C27
C27
C5

S1S
S1S
S1S
S1S
S1S
C21
C3
C28
C28
C28
C2
C2
C2
C23
C8
C8
C8
C12
C22
C22
C22
Cé6

11-X,-Y,1-Z

02S
C1S
C1S
O3S
C1S
P1
C4
P1
P1
C33
P2
C7
P2
C22
P2
P2
C9
C13
P1
P1
C23
C7

Angle/°
114.
102.
102.
115.
103.
127.
120.
118.
122.
119.
120.

119

119
123
117

Table 12 Torsion Angles for 3.
Angle/°
2.3(7)

A
P1
P1
P1
P1
P2
P2
P2
01S
01S
01S
C21
C21
C21
C21
O3S

B
C21
C28
C28
C22
C2
C8
C8
S1S
S1S
S1S
P1
P1
P1
P1
S1S

C
C1l
C33
C29
C27
Cc7
C9
C13
C1S
C1S
C1S
C28
C28
C22
C22
C1S

D
P2
C32
C30
C26
Cé
C10
C12
F3S
F2S
F1S
C33
C29
C23
C27
F3S

-178.

-177.

-178.

7(9)
2(9)
3(6)
2(6)
9(4)
2(3)
S(6))
2(4)
2(4)
6(5)
0(4)

-4(5)
120.

S(4)

-4(5)
-4(4)
-4(4)
119.
120.
121.
118.
119.
120.

2(5)
7(6)
2(4)
9(4)
8(3)
33

178.
174

178.

Atom Atom Atom

F3S
F2S
F2S
F1S
P1
P1
p2!
P1
p2!
p2!
o1T
o1T
O3T
02T
o021
02T
F3T
F3T
F3T
F2T
F2T
F1T

15
0(4)
-4(4)
7(4)
33
15

~176.7(12)
62.2(11)
~54_0(12)
-69.4(5)
111.2(4)
~31.4(4)
152_4(4)
63.1(11)

C1S
C1S
C1S
C1S
Aul
Aul Aul!
Aul Aul!
AulAAulA?
AulAP1
AulAAulA?
S1T O3T
S1T CI1T
S1T CI1T
S1T O1T
S1T O3T
S1T CI1T
C1T SiT
C1T F2T
C1T FAT
C1T Si1T
C1T F1T
C1T SiT

F1S
S1S
F1S
S1S
p2!

A B
Cl1 C12
C33 C28
C33 C32
C4 C3
C4 C3
C29 C28
C29 C30
C3l C32
C3l C30
C1 P2
C1 P2
C1l P2
C1l P2
C9 C8
C13 C8
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C
C13
C29
C31
C2
C2
C33
C31
C33
C29
C2
C2
C8
C8
C13
C9

Angle/°
109.4(9)
112.1(7)
105.7(9)
108.3(7)

162.60(4)

107.13(4)

85.52(3)

84.04(16)
163.03(11)
107.71(17)

115.2(17)

103.2(12)

102.2(17)

115(2)
114(2)
105(2)
111.0(17)
107(2)
109(2)
110(2)
104(2)
114(2)
D Angle/°

C8 -0.4(10)

C30 2.6(8)

C30 1.0(10)

P2 177.8(4)

C7 -0.2(8)

C32 -2.5(9)

C32 -0.9(9)

C28 0.7(10)

C28 -0.9(8)

C3 50.9(5)

c7 -131.1(4)

C9 26.4(5)

C13 -157.6(4)

C12 -1.9(9)

C10 2.4(9)



Table 12 Torsion Angles for 3.

A
O3S
O3S
C3
C28
C28
C28
02S
02S
02S
C2
C2
C2
C2
C23
C23
C8
C8
C8
C8
C12
C22
C22
C22
C22
C22
Cé6
C24
C24
C5
C27
C7

B
S1S
S1S
C2
P1
P1
P1
S1S
S1S
S1S
P2
P2
P2
C3
C22
C24
P2
P2
P2
C9
Cl1
P1
P1
P1
C23
C27
C5
C23
C23
C6
C26
C6

11-X,-Y,1-Z

C
C1S
C1S
C7
C21
C22
C22
C1S
C1S
C1S
C8
C8
C1
C4
C27
C25
C2
C2
C1
C10
C10
C21
C28
C28
C24
C26
C4
C22
C22
Cc7
C25
C5

D
F2S
F1S
Cé6
C1
C23
C27
F3S
F2S
F1S
C9
C13
C21
C5
C26
C26
C3
Cc7
C21
Cl1
C9
C1l
C33
C29
C25
C25
C3
P1
C27
C2
C24
C4

Table 13 Atomic Occupancy for 3.

Atom

S1S
02S
F1S

AulA
O3T

F3T

Occupancy
0.729(6) 018
0.729(6) F3S
0.729(6) C1S

0.1049(14) 01T
0.271(6) 02T
0.271(6) F2T

Atom

15

Angle/® A B C D Angle/
-58.0(9) C13 C12 C11 C10 2.2(10)
-174.2(9) Aul PL C21 C1 44 .9(5)
0.3(8) Aul P1 C28 C33 49.8(4)
159.9(5) Aul P1 C28 C29 -129.6(4)
78.2(4) Aul P1 C22 C23 -161.1(3)
-97.9(4) Aul PL C22 C27 22.8(4)
-57.1(9) Aul'! P2 C2 C3 ~177.7(4)
-178.2(6) Aul! P2 C2 C7 0.3(4)
65.6(8) Aul! P2 C8 C9 -101.7(4)
137.7(5) Aul'! P2 C8 C13 74.3(4)
-46.3(5) Aul! P2 C1 cC21 -69.1(5)
59.3(5) AulA P1 C21 C1 47.2(5)
0.1(9) AulA Pl (C28 C33 49.9(4)
-1.8(8) AulA Pl (C28 C29 -129.5(4)
-2.8(9) AulA Pl C22 C23 -163.4(3)
-59.6(4) AulA P1 C22 C27 20.4(4)
118.4(4) AulA' P2 C2 C3 -179.3(4)
168.4(5) AulA' P2 C2 C7 -1.3(5)
-0.6(10) AulA' P2 C8 (9 -100.0(5)
-1.7(10) AulA' P2 C8 C13 76.0(4)
-88.1(5) AulA! P2 C1 c21 -69.2(5)
177.9(4) O1T S1T CIT F3T -179.0(18)
-1.5(5) 01T S1T CiT F2T 62(2)
2.0(8) 01T S1T CiT FIT -55(2)
1.0(9) 03T SIT CIT F3T 61(3)
-0.2(9) 03T S1T CiT F2T -57(3)
-175.8(4) O3T SIT CIT FIT -174(3)
0.3(7) 02T S1T CiT F3T -59(3)
-0.3(9) o021 S1T CIT F2T -177(3)
1.3(9) o221 S1T CiT FIT 66(3)
0.3(9)
Occupancy Atom Occupancy
0.729(6) 03S 0.729(6)
0.729(6) F2S 0.729(6)
0.729(6) Aul 0.8951(14)
0.271(6) S1T 0.271(6)
0.271(6) C1T 0.271(6)
0.271(6) F1T 0.271(6)



Crystal structure determination of [3]

Crystal Data for CssHuAUFsO6P4S, (M =1484.82 g/mol): triclinic, space group P-1 (no. 2),a=
10.8708(5) A, b = 11.0738(5) A, c = 11.7702(5) A, a = 76.6130(13)°, = 83.5313(14)°, y = 74.0031(14)°, V =
1323.22(10) A%, Z= 1, T = 180 K, u(MoKa) = 5.808 mm™, Dcalc = 1.863 g/cm?, 50095 reflections measured
(3.562° < 20 <59.392°), 7504 unique (Rint = 0.0681, Rsigma = 0.0460) which were used in all calculations. The
final R; was 0.0386 (I > 20(1)) and wR» was 0.0745 (all data).

Refinement model description

Number of restraints - 125, number of constraints - 0.
Details:
1. Fixed Uiso
At 1.2 times of:
All C(H) groups
2. Restrained distances
S1S-01S =~ S1T-01T
with sigma of 0.02
S1S-03S ~ S1T-03T
with sigma of 0.02
S1S-02S ~ S1T-02T
with sigma of 0.02
S1S-C1S =~ S1T-CAT
with sigma of 0.02
F3S-C1S ~ F3T-C1T
with sigma of 0.02
F2S5-C1S ~ F2T-C1T
with sigma of 0.02
F1S-C1S ~ F1T-C1T
with sigma of 0.02
S1S-F3S =~ S1T-F3T
with sigma of 0.04
S1S-F2S ~ S1T-F2T
with sigma of 0.04
S1S-F1S ~ S1T-F1T
with sigma of 0.04
01S-03S ~ 01T-03T
with sigma of 0.04
01S-02S ~ 01T-02T
with sigma of 0.04
01S-C1S =~ 01T-CAT
with sigma of 0.04
03S-02S ~ 03T-02T
with sigma of 0.04
03S-C1S ~ 03T-CAT
with sigma of 0.04
02S-C1S ~ 02T-CAT
with sigma of 0.04
F3S-F2S ~ F3T-F2T
with sigma of 0.04
F3S-F1S ~ F3T-F1T
with sigma of 0.04
F2S-F1S ~ F2T-F1T
with sigma of 0.04
3. Uiso/Uaniso restraints and constraints
Uanis(AulA) = Uanis(Aul)
4_ Rigid body (RIGU) restrains
S1s, 01S, 03s, 02S, F3S, F2S, F1S, Ci1S
with sigma for 1-2 distances of 0.004 and sigma for 1-3 distances of 0.004
SiT, 01T, 03T, 02T, F3T, F2T, F1T, CAT
with sigma for 1-2 distances of 0.004 and sigma for 1-3 distances of 0.004
5. Others
Sof(AulA)=1-FVAR(1)
Sof(Aul)=FVAR(1)
Sof(01T)=Sof(S1T)=Sof(03T)=Sof(02T)=Sof(C1T)=Sof(F3T)=Sof(F2T)=Sof(F1T)=1-
FVAR(2)
Sof(S1S)=Sof(01S)=Sof(03S)=Sof(02S)=Sof(F3S)=Sof(F2S)=Sof(F1S)=Sof(C1S)=FVAR(2)
6.a Aromatic/amide H refined with riding coordinates:
C21(H21), C3(H3), C23(H23), C12(H12), C6(H6), C32(H32), C24(H24), C5(H5),

16



C27(H27), C26(H26), C7(H7), Cl1(H11), C33(H33), C30(H30), C25(H25), C4(H4),
C29(H29), C31(H31), C1(H1), C9(H9), C13(H13), C1O(H10)
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Compound 1-BF4

Table 14 Crystal data and structure refinement for 1-BFa.

Identification code 1-BF4
Empirical formula Cs2H44AUBF4P4
Formula weight 1076.53
Temperature/K 180

Crystal system triclinic

Space group P-1

alA 11.5335(3)

b/A 12.0756(3)

c/A 16.8745(4)

al® 97.9300(10)

pre 92.0930(10)

v/° 95.6690(10)
Volume/A3 2313.32(10)

z 2

pca|cg/cm3 1.545

p/mm? 3.370

F(000) 1072.0

Crystal size/mm?® 0.2x0.2x0.15
Radiation MoKa (A = 0.71073)
20 range for data collection/®3.554 to 56.564
Index ranges -15<h<15,-16 <k <16,-22<1<22
Reflections collected 99963

Independent reflections 11469 [Rint = 0.0282, Rsigma = 0.0145]
Data/restraints/parameters  11469/3/587

Goodness-of-fit on F2 1.046

Final R indexes [1>=20 (I)] R1=0.0149, wR, = 0.0372

Final R indexes [all data] R1 =0.0165, wR> = 0.0379

Largest diff. peak/hole / e A= 0.60/-0.35

Table 15 Bond Lengths for 1-BF..
Atom Atom Length/A  Atom Atom Length/A
Au0l P002 2.3951(4) COOM C00X 1.383(3)

Au01 PO03  2.3996(4) COON C016 1.389(3)
Au0l1 P004 2.3859(4) CO000 C015 1.388(3)
Au01 P005 2.3976(4) C00Q C014 1.388(3)
P002 C007 1.8187(17) C00Q C01G  1.388(3)
P002 COOE 1.8225(16) COOR C01C  1.391(3)
P002 COOF 1.8089(16) C00S COOU  1.381(3)
P003 COOA 1.8143(16) C00S C01D  1.392(3)
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Table 15 Bond Lengths for 1-BF..
Atom Atom Length/A  Atom Atom Length/A

PO0O3 CO0OD 1.8152(17) COOT CO01B 1.386(3)
P003 C00G 1.8252(16) COOU CO011 1.394(2)
P0O04 C008 1.8144(16) CO0OV CO1A  1.390(3)
P004 C009 1.8190(15) COOwCO012 1.367(3)
PO04 CO00l 1.8142(16) CO0Y CO1H 1.387(3)
P005 CO0C 1.8182(17) C00Z CO019 1.393(3)
PO05 C00Q 1.8142(17) CO010 COl1E 1.395(3)
POO5 COOU 1.8226(17) CO011 CO017 1.386(3)
FO06 BO1P 1.332(14) C012 CO1A  1.369(3)
C007 CooC 1.330(2) C013 Co01J 1.377(3)
C008 C00D 1.332(2) C013 CO01K 1.367(3)
C009 COOH 1.389(2) C014 CO01K 1.391(3)
C009 COOK 1.400(2) C015 C010 1.375(3)
CO0A COo0L 1.393(2) C016 Co1M  1.371(4)
CO0A CooVv 1.381(2) C017 CO1F 1.373(3)
FOOB BO1P 1.382(3) F018 BO1P 1.471(8)
COOE CO00J 1.384(3) C019 CoO1M  1.368(4)
COOE Co010 1.390(3) C01B C010 1.380(3)
COOF C000 1.400(2) coicC coil 1.369(3)
COOF Co0T 1.385(3) C01D CO1F 1.369(3)
C00G COOR 1.389(2) CO1E COIN 1.368(4)
C00G CooYy 1.383(3) C01G C01J 1.386(3)
COOH Co0P 1.393(2) CO1H Co1l 1.367(3)
C00l COON 1.386(2) C01L COIN 1.367(4)
C00l Co00z 1.393(2) BO1P F01Q 1.326(7)
C00J ColL 1.391(3) BO1P FO1R 1.364(6)
COOK C00X 1.385(2) BO1P FO 1.413(8)
COoOL Ccoow  1.391(3) BO1P F1 1.359(5)
COoOM COO0P 1.373(3)

Table 16 Bond Angles for 1-BFa.

Atom Atom Atom Angle/° Atom Atom Atom

P002 AuO1 POO3
P002 Au01 PO05
P004 AuO1 PO02
P004 AuO1 POO3
P004 AuO1 PO05
PO05 Au01 PO03
C007 PO02 Au01
C007 PO02 COOE
COOE P002 Au01

127.

85
120

294(13) COOWCOOL CO00A

-372(14) COOP COOM C00X

-756(13) CO00lI COON C016
85.

127.
114.

954(13) C015 C000 COOF
556(14) COOM COOP COOH
867(14) CO014 C00Q P005

104.18(6) C01G C00Q P005

98.88(8) C01G C00Q C014

117.61(6) CO0G COOR C01C
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Angle/°
119.59(18)
120.40(16)
119.7(2)
119.79(19)
119.87(17)
119.72(14)
121.06(14)
119.03(17)
120.40(19)



Table 16 Bond Angles for 1-BF..

Atom Atom Atom
COOF P002 Au01
COOF P0O02 CO007
COOF P002 COOE
COOAPO03 Au01
COOAPO03 CO0D
COOAPO03 CO00G
CO0DP0O03 Au01
CO0D P0O03 CO00G
CO0GP0O03 Au01
C008 P0O04 Au01
C008 P0O04 CO009
C009 P0O04 Au01
CO00I PO04 Au01
CO00I P0O04 CO008
CO00I P0O04 CO009
C0O0C P0O05 Au01
C0O0C PO0O5 CO0U
C00QPO05 Au01
C00QPO05 CO0C
C00QPO0O5 CO0OU
CO0UPO05 Au01
C00C C007 P002
C0O0D C008 P004
COO0H C009 P0O04
CO0OH C009 COOK
COOK C009 P0O04
COOL CO0APOO3
CO0V CO0APOO3
CO0V COO0A COooL
C007 C0O0C P0O05
C008 C0O0DPO03
C00J COOE P002
C00J COOE Co010
C010 COOE P002
C000O COOF P002
CO0T COOF P002
CO0T COOF C000
COOR CO0G PO03
CO0Y C00G PO03
CO00Y C00G COOR
C009 COOH CooP
COONCOO0I PO04
COONCO00I Cco0z

Angle/°
123.
104.
104.
120.
104.

103

104.
101.
120.
104.

101

119.
120.
104.
103.
104.
103.
119.
101.
104.
121.

121.
121.
120.
119.
120.
122
118.
118.
122.
122.
119.
119
121.
120.
120.
119.
121
119.
118
120.
121.
119.

18(8) COOF
50(8) CO00S
37(5) C00S
27(8) CO011

Atom Atom Atom
77(5) CO0OU C00S Cco01D

C00T C01B
CO0U P0O05
COoU C011
C0O0U P0O05

-44(7) COOA CO0V CO1A

22(5) Co012

68(5) C019

COOW COoL

74(7) CO0OM CO0X COOK
18(5) C00G CO00Y CO1H

C00z cCool

-45(7) COOE C010 CO1E

79(5) Co017

25(5) CO1F
57(8) Co012

52(13) Co1l
79(12) CO1F

C011 Coou

18(5) CO0WC012 CO1A
61(8) CO01K C013 C01J
59(7) C00Q C014 CO01K
15(5) C010 C015 C000
21(8) C01MC016 COON

C017 CO11

74(8) C01MC019 Co00Z

CO1A COov

02(6) C010 C01B CO00T

C01C COOR
C01D C00S

02(12) CO1N CO1E Co010
26(15) C01D CO1F C017

68(12) CO1J

-48(13) co1l

C01G C00Q
CO1H CO0Y

51(13) CO1H co1l coi1C

99(16) C013
12(13) €013

C01J CO01G
CO1K C014

39(12) CO1N CO1L C00J

09(13) Co019

.44(17) Co1L

22(15) C015
29(13) F006
20(14) F006
38(16) FOOB

_47(13) F00B
97(13) F01Q
.47(16) F01Q
35(17) F01Q

68(14) FO1R
05(16) FO1R

C01M CO16
CO1IN CO1E
C010 C01B
BO1P FOOB
BO1P F018
BO1P F018
BO1P FO

BO1P FO06
BO1P FOOB
BO1P F018
BO1P FOOB
BO1P FO

20

Angle/°
120.86(18)
120.25(19)
118.96(13)
118.47(16)
122.54(14)
120.62(18)
120.72(18)
120.29(17)
120.43(19)
120.48(19)
119.4(2)
120.30(18)
120.06(18)
119.98(19)
119.8(2)
120.2(2)
120.6(2)
120.28(18)
119.6(2)
120.0(2)
120.0(2)
120.4(2)
119.9(2)
120.3(2)
120.17(18)
120.4(2)
120.7(2)
119.57(18)
120.1(2)
120.7(2)
119.7(2)
120.50(19)
120.73(19)
120.38(19)
118.7(9)
95.9(9)
89.5(8)
107.3(4)
118.2(9)
119.9(5)
102.7(6)
111.0(4)
114.5(5)



Table 16 Bond Angles for 1-BF..

Atom Atom Atom Angle/ Atom Atom Atom
C00Z C00l P004 118.95(13) F1 BO1P FOOB
COOE C00J co1L 120.4(2) F1 BO1P FO1R
C00X COOK C009 119.82(16) F1 BO1P FO
Table 17 Torsion Angles for 1-BF..

A B C D Angle/® A B
Au01 P002 CO007 CO00C 14.00(15) COOE P002
Au01 P002 COOE CO00J -9.70(16) COOE P002
Au01 P002 COOE CO010 176.11(13) CO0OE P002
Au01 P002 COOF CO000 -93.61(14) COOE CO00J
Au01 P002 COOF CO0T 82.20(15) COOE CO010
Au01 P003 CO0A COOL 154.07(12) COOF P002
Au01 P003 COOA CO0V -27.76(16) COOF P002
Au01 P003 CO0OD CO008 -3.81(16) COOF P002
Au01 P003 CO00G COOR 111.80(14) COOF C000
Au0l1 P003 CO00G CO0Y -64.73(16) COOF CO0T
Au01 P004 C008 COOD 9.41(15) C00G P003
Au01 P004 CO009 COOH 14.33(15) CO00G P003
Au0l P004 CO009 COOK -163.37(11) C00G P003
Au01 P004 CO00l COON 84.80(16) C00G COOR
Au01 P004 CO00l CO00Z -88.57(14) C00G CO00Y
Au01 P005 CO00C CO007 -8.81(16) COOH (CO009
Au01 P005 C00Q CO014 -71.35(16) C00l P04
Au01 P005 C00Q CO01G 103.67(15) C00I P04
Au01 P005 COOU CO00S -1.66(18) CO00I P004
Au01 P005 COOU CO011 176.32(13) C00l COON
P002 C007 CO0OC P005 -3.6(2) cool Co00z
P002 COOE CO00J CO1L -173.80(16) C00J COOE
P002 COOE CO010 CO1E 174.06(17) C00J CO1L
P002 COOF CO00O CO015 176.46(15) COOK (C009
P002 COOF CO0T CO01B -176.52(15) COOL CO0A
P003 COOA COOL Coow 178.35(14) CoOOL COOW
P003 COOA COOV CO1A -176.94(17) COON cool
P003 CO0G COOR CO01C -176.94(15) COON CO016
P003 CO0G CO0Y CO1H 177.27(17) C000 COOF
P004 C008 CO0OD P003 -3.9(2) C000 (o015
P004 C009 COOH COOP -178.58(13) COOP COOM
P004 C009 COOK C00X 178.14(13) C00Q P005
P004 CO0I COON CO016 -174.00(17) C00Q P005
P004 CO0I C00Z CO019 173.62(14) C00Q P005
PO05 C00Q C014 CO1K 175.77(15) C00Q CO014
PO05 C00Q CO01G CO01J -175.41(16) C00Q CO01G
PO05 COOU CO011 CO017 179.86(15) COOR C00G
C007 P002 COOE (C00J 101.50(15) COOR CO01C
C007 P002 COOE Co010 -72.69(16) C00S CO0U
C007 P002 COOF C000 148.15(14) C00S C01D
C007 P002 COOF CO00T -36.03(15) CO0T COOF
C008 P004 C009 COOH 128.78(13) CO0T CO01B
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C
Ccoo7
COOF
COOF
COo1L
CO1E
Ccoo7
COOE
COOE
C015
C01B
CO00A
CO0A
C00D
co1C
CO1H
COOK
C008
C009
C009
C016
C019
C010
CO1IN
COOoH
coov
C012
6{0[074
CO01M
cooT
C010
C00X
cooC
coou
coou
CO1K
C01J
cooy
CO01l
C011
CO1F
C000
C010

106.0(3)
112.9(3)
104.5(5)

D
cooC
C000
cooT
CO1IN
CO1IN
cooC
C00J
C010
C010
C010
CooL
coov
C008
CO01l
CO01l
C00X
C00D
COOoH
COOK
CO01M
CO01M
CO1E
CO1E
COooP
CO01A
CO01A
C019
C019
C01B
C01B
COOK
Ccoo7
C00S
C011
C013
C013
CO1H
CO1H
Cco17
Cco17
C015
C015

Angle/®
-107.55(15)
44 _87(15)
-139.32(14)
-0.5(3)
-0.3(3®
144 .94(14)
-151.25(14)
34.56(17)
-0.1(3)
0.2(3)
-68.28(16)
109.89(15)
-129.43(15)
0.2(3)
-0.8(4)
0.4(2)
136.67(14)
-122.93(13)
59.37(14)
1.03)
0.1(3)
-0.1(3)
0.0(3)
-0.8(2)
1.3(3)
0.6(3)
0.1(3)
-0.8(4)
-0.7(3)
-0.403)
-0.7(3)
-133.35(15)
136.53(16)
-45.48(17)
-0.5(3)
-0.1(3)
0.6(3)
-0.3(3®
-2.1(3)
-2.1(4)
0.6(3)
0.3(3)



Table 17 Torsion Angles for 1-BF..

A B C D Angle/ A B C D
C008 PO04 CO009 COOK -48.91(14) CO0U PO0O5 COOC CO007
C008 PO0O4 CO0I COON -32.24(17) CO0U PO05 CO00Q CO014
C008 PO04 cCoO0I Co00z 154.39(13) Co0U PO05 CO0Q CO01G
C009 PO04 CO008 CO0OD -115.85(15) COOU C00S Co01D CO1F
C009 PO0O4 CO0I COON -138.15(15) COOU C011 C017 CO1F
C009 PO04 CoO0I cCo00z 48.48(15) CoOvV COOA CoOOL coow
C009 COOH COoP COOM 0.5(3) Coow C012 CO1A Coov
C009 COOK C00X CcooMm 0.4(3) C00X COOM COOP COOH
CO0A PO03 COOD (€008 123.25(15) C00Y CO00G COOR CO01C
CO0OA PO03 CO0G COOR -25.95(16) Co00Yy CO1H CO01l cCo1C
CO0A PO03 CO0G cCoO0oY 157.52(15) C00Z CO00I COON CO016
CO0A COOL cCoow cCo012 -1.1(3) C00z C019 CO01IM CO016
CO0A CO0V CO1A cCO012 -1.9(4) C010 COOE CO00J CoO1L
C00C PO05 CO00Q CO014 42.38(16) C010 CO1E COIN CoiL
C00C PO05 CO00Q CO01G -142.60(15) C011 C017 CO1F CO01D
C00C PO0O5 COOU CO00S -117.39(16) C014 C00Q CO01G CO01J
C00C PO0O5 COOU cCO011 60.59(16) C01D CO00S COOU P0O05
C00D PO0O3 COOA COOL 37.78(16) C01D CO00S COOU Co011
C00D PO0O3 COOA cCoOOV -144.05(15) C01G C00Q C014 CO01K
C00D PO03 CO0G COOR -133.92(15) C01J C013 CO01K C014
C00D PO0O3 CO0G CO0Y 49.55(17) CO1K C013 C01J C01G

Table 18 Atomic Occupancy for 1.BFa.

Atom Occupancy Atom Occupancy Atom Occupancy
FO06 0.342(18) F018 0.342(18) F01Q 0.342(18)
FO1R 0.658(18) FO 0.658(18) F1 0.658(18)

Crystal structure determination of [1.BF4]

Angle/®
118.43(15)
149.55(15)
-35.44(17)
1.04)
1.03)
0.2(3)
0.9(4)
0.3(3)
-0.4(3)
0.6(3)
-0.6(3)
0.3(3)
0.5(3)
0.3(4)
1.1(3)
-0.4(3)
179.21(19)
1.1(3)
0.6(3)
0.0(3)
0.3(3)

Crystal Datafor CsyHaisAuBF4Ps (M =1076.53 g/mol): triclinic, space group P-1 (no. 2),a=
11.5335(3) A, b = 12.0756(3) A, c = 16.8745(4) A, a = 97.9300(10)°, # = 92.0930(10)°, y = 95.6690(10)°, V =
2313.32(10) A%, Z = 2, T= 180 K, p(MoKa) = 3.370 mm, Dcalc = 1.545 g/cm?, 99963 reflections measured
(3.554° < 20 < 56.564°), 11469 unique (Rint = 0.0282, Rsigma = 0.0145) which were used in all calculations. The

final R; was 0.0149 (1 > 20(1)) and wR» was 0.0379 (all data).

Refinement model description

Number of restraints - 3, number of constraints - unknown.

Details:
1. Fixed Uiso

At 1.2 times of:

All C(H) groups
2. Restrained distances

FO06-BO1P ~ F1-BO1P

with sigma of 0.02

FO18-BO1P ~ FO-BO1P

with sigma of 0.02

BO1P-F01Q ~ BO1P-FO1R

with sigma of 0.02
3. Others

Sof(FO1R)=Sof(FO)=Sof(F1)=1-FVAR(1)
Sof(F006)=Sof(F018)=Sof(F01Q)=FVAR(1)
4_a Aromatic/amide H refined with riding coordinates:

C007(HO07), CO08(HO08), COOC(HOOC), COOD(HOOD), COOH(HOOH), CO0J(HO00J),
COOK(HOOK), CcooL(HOOL), COOM(HOOM), COON(HOON), COO0O(HOOO), COOP(HOOP),
COOR(HOOR), COOS(HO0S), COOT(HOOT), COOV(HOOV), COOW(HOOW), COOX(HOOX),
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COOY(HOOY), CO00Z(HO0Z), CO10(HO10), CO11(HO11), CO12(HO012), CO13(HO13),
C014(H014), CO15(HO15), CO16(HO16), CO17(HO17), CO19(HO19), CO1A(HO1A),
CO1B(HO1B), CO1C(HO1C), CO1D(HO1D), CO1E(HO1E), CO1F(HO1F), CO1G(HO1G),
CO1H(HO1H), COLI(HO1l1), CO1J(HO1J), CO1K(HO1K), CO1L(HO1L), COIM(HOIM),
COIN(HOIN), CO10(HO10)
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Compound 1-PFe

Table 19 Crystal data and structure refinement for 1-PFe.

Identification code 1-PFs

Empirical formula CssHs2AuFsOPs
Formula weight 1206.79
Temperature/K 180

Crystal system orthorhombic
Space group P21212;

alA 14.5642(12)

b/A 16.7939(14)

c/A 20.9855(18)

a/° 90

pr° 90

v/° 90

Volume/A3 5132.8(7)

Z 4

pcalcglcm3 1.562

w/mm? 3.084

F(000) 2416.0

Crystal size/mm?® 0.23x0.2x0.18
Radiation MoKa (A = 0.71073)
20 range for data collection/°3.106 to 56.68
Index ranges -19<h<19,-22<k<22,-28<1<28
Reflections collected 158673

Independent reflections 12804 [Rint = 0.0550, Rsigma = 0.0365]
Data/restraints/parameters ~ 12804/75/622

Goodness-of-fit on F2 1.025

Final R indexes [I>=25 (I)] Ri1=0.0244, wR> = 0.0522

Final R indexes [all data] R1 =0.0307, wR2 = 0.0545

Largest diff. peak/hole / e A0.92/-0.65

Flack parameter -0.0029(19)

Table 20 Bond Lengths for 1-PFe.

Atom Atom Length/A  Atom Atom Length/A
Au01 P0O02 2.3781(11) COOM C010 1.403(6)
AUO1 P003 2.3673(10) CO00 CO11  1.364(8)
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Table 20 Bond Lengths for 1-PFe.

Atom Atom Length/A  Atom Atom Length/A
Au01 P004 2.3775(11) COOR C00S  1.344(8)
Au01 PO05 2-3703(11) COOR C010 1.380(8)
P002 C007  1.824(5) COOT Co1l 1.377(8)
P002 COOL  1.808(4) COOT C010  1.362(9)
P002 CO1K  1.818(5) COOU C012  1.354(8)
P0O03 C008 1.819(4) COOU C01Q  1.364(9)
PO03 COOW  1.822(4) COOWCO0Y  1.383(7)
PO03 C018  1.813(4) COOWCO1A  1.378(7)
P004 CO0G  1.817(4) CO0X C017  1.388(7)
P004 CO00J 1.821(4) CO0X C01S 1.376(7)
P004 COOX  1.809(5) COOY C016  1.395(7)
PO05 COOE  1.825(4) C00Z C012  1.386(7)
P0O05 COO0I 1.824(4) C011 CO01G 1.361(8)
PO05 C00Q  1.812(5) C013 C015  1.374(6)
P0O06 FO09 1.578(4) C014 C01Q  1.379(7)
PO06 FOOA  1.568(4) C016 COLF  1.365(9)
P006 FOOD  1.567(4) C017 CO1E  1.388(7)
PO06 FOOK  1.564(4) C019 COlK  1.388(7)
P006 FOON  1.551(4) C019 COIM  1.373(7)
PO06 FOOV ~ 1.565(4) CO1A CO01J 1.382(7)
C007 coiB  1.379(7) CO01B Co1l 1.383(7)
C007 COIN  1-390(7) C01D CO1IM 1.389(10)
C008 COOP ~ 1.391(6) CO01D CO1T  1.342(9)
C008 CO15  1.382(6) CO1E CO1H  1.371(9)
C00B C00l 1.372(6) CO1F C01J 1.372(9)
C00BC000  1-390(7) CO01G CO1U  1.387(7)
CO0OCCOOH  1-367(8) CO1H CO1P  1.345(9)
CO00CCOOP  1.388(7) CO1K CO1IR  1.373(8)
COOE COOF  1.383(7) COIN C010  1.394(8)
COOE COOM  1.385(6) CO1P C01S  1.387(8)
COOF C00S ~ 1-369(7) CO1R COIT  1.393(8)
C00G C00Q 1.321(6) 02 C3 1.592(11)
CO0H C013 1.371(7) 02 C6 1.588(13)
CoolI Co1u 1.381(7) C3 C4 1.433(10)
C00J C00z 1.381(7) C4 C5 1.364(11)
C00J Co14 1.386(6) C5 C6 1.221(12)
CooL C018 1.325(6)

Table 21 Bond Angles for 1-PFe.

Atom Atom Atom
P0O03 Au01 P002

Angle/° Atom Atom Atom
86.84(4) CO00B C00l PO005

Angle/°
122.3(4)
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Table 21 Bond Angles for 1-PFe.

Atom Atom Atom
P0O03 Au01 P004
P0O03 Au01 P0O05
P004 Au01 P002
P0O05 Au01 P002
P0O05 Au01 P004
C007 P002 Au01
COOL P002 Au01
COooL P002 Coo7
COOL P002 CO1K
CO1K P002 Au01
CO1K P002 Co007
C008 P003 Au01
C008 P003 Ccoow
COOW P003 Au01
C018 P003 Au01
C018 P003 C008
C018 P003 cCoow
CO00G P004 Au01
CO00G P004 C00J
C00J P004 Au01
C00X P004 Au01
C0O0X P004 CO0G
C00X P004 C00J
COOE P005 Au01
CO00l' PO05 Au01
CO00l' PO05 COOE
C00Q P0O05 Au01
C00Q P0O05 COOE
C00Q P0O0O5 Coaol
FOOA P0O06 FO09
FOOD PO06 FO09
FOOD P0O06 FOOA
FOOK P0O06 FO009
FOOK P0O06 FOOA
FOOK P006 FOOD
FOOK P006 FOOV
FOON P0O06 FO009
FOON P0O06 FOOA
FOON P0O06 FOOD
FOON P006 FOOK
FOON P0O06 FOOV
FOOV P0O06 FO09
FOOV P0O06 FOOA

Angle/°

Atom Atom Atom
111.47(4) CO00B C00l CO1U
134.91(4) C01U CO00lI PO05
132.35(4) C00Z C00J P004
111.35(4) C00Z C00J C014

86.82(4) C014 C00J P004
115.71(16) C018 COOL P002
104.19(14) COOE C00OM CO010

101.6(2) C011 CO000O C00B

105.0(2) C00C CO0P CO008
123.01(17) C0O0G C00Q P005

104.8(2) C00S COOR C010

113.70(15) COOR CO00S COOF

104.78(19) C010 CO0T Co1l

124.23(17) C012 COOU C01Q
104.25(14) CO0Y CO0OWP003
102.1(2) CO01A CO0OWP003
105.3(2) CO1A CoOwCooY
103.87(15) C017 C00X P004
101.9(2) C01S CO00X P004
116.66(15) C01S C00X CO017
123.09(16) COOW CO00Y C016
104.6(2) C00J C00Z CO012

104.1(2) COOR C010 COOM
126.12(15) C01G C011 C000
113.49(15) CO0U C012 C00Z

104.1(2) COOH C013 CO015
103.97(15) C01Q C014 C00J

103.4(2) C013 C015 Co008

103.1(2) CO1F C016 CO0Y

89.5(2) CO1E C017 C00X
89.9(2) CooL C018 P003
178.9(3) C01IMC019 CO1K
91.8(3) COOWCO01A C01J
90.9(3) C007 C01B Co1l
88.3(3) CO01T C01D C01M
89.0(3) CO01H CO1E Co017
89.6(3) C016 CO1F CO01J
89.2(3) C011 C01G Cco1U
91.6(3) CO1P CO1H COl1E
178.6(3) CO0T CO01l CO01B
89.6(3) CO1F C01J CO1A
178.2(3) C019 CO01K P002
92.1(3) CO01R CO1K P002
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Angle/°
118.
119.
123.
119.
117.
122.
119
119.
119
122.
121.
119.
120.
119
117.
123.
119.
122.
119.
118.
120
119
119.
120.
121.
120.
119.
120.
120.
120.
122
120.
120
121.
119.
119.
120.
120.
120.
119.
120.
123.
118.

4(4)
0(4)
0(4)
3(4)
74
3(4)

_4(5)

7(5)

_7(5)

3
33
9(3)
0(6)

-4(5)

9(4)
Y
0(4)
3(4)
Y
S(6))

_1(5)
_4(5)

2(5)
15
33
03
7(5)
9(4)
0(6)
2(6)

.4(4)

6(6)

_6(5)

15
9(6)
8(6)
15
33
S(6)
8(6)
2(6)
2(4)
0(4)



Table 21 Bond Angles for 1-PFe.

Atom Atom Atom Angle/° Atom Atom Atom Angle/°
FOOV P006 FOOD 88.6(3) CO1R COl1K CO019 118.8(5)
C01B C007 P002 118.7(4) C019 C01MCO1D 119.8(6)
C01B C007 CO1N 118.5(5) C007 CO1N C010 120.1(5)
CO1N CO007 P002 122.7(4) CO0T C010 COIN 120.4(5)
CO0P C008 P0O03 122.4(4) CO1H CO1P CO01S 120.4(7)
C015 C008 P003 118.6(3) CO0U C01Q Co014 121.0(5)
C015 C008 COooP 118.8(4) CO1K CO1R CO1T 120.1(6)
C00l C00B C000 121.0(5) C00X C01S Co1P 120.5(6)
CO0H Co00C CooP 120.4(5) C01D CO1T CO1R 120.9(6)
COOF COOE P005 122.1(4) CO00lI CO1U C01G 120.4(5)
COOF COOE CO0M 119.0(4) C6 02 C3 99.8(8)
CO0M COOE P005 118.9(3) C4 C3 02 98.2(7)
C00S COOF COOE 121.2(5) C5 C4 C3 113.8(9)
C00Q CO00G P004 122.0(3) C6 C5 C4 109.4(12)
C00C CO00HCO013 120.1(5) C5 C6 02 104.8(13)
Table 22 Torsion Angles for 1-PFe.

A B C D Angle/° A B C D Angle/°
Au01 P002 CO007 C01B 54.8(4) C00J C00z C012 coouU 0.3(9)
Au01 PO02 C007 COIN -121.3(4) C00J C014 C01Q CoouU -0.1(9)
Au01 P002 COOL CO018 0.2(6) COOL P002 CO007 C01B -57.3(4)
Au01 P002 CO1K C019 -142.3(4) COOL P002 C007 COIN 126.6(4)
Au01 P002 CO1K CO1R 38.7(5) COOL P002 CO1K CO019 -23.9(5)
Au01 P003 C008 COOP -120.0(4) COOL P002 CO1K CO1R 157.1(5)
Au01 P003 CO008 CO015 55.7(4) COOM COOE COOF C00S -0.8(7)
Au01 P003 COOW CO0Y 29.0(4) CO000 CooB Cool P005 173.8(4)
Au01 P0O03 COOWCO01A -152.0(3) C000 CO00B C00l C01U 0.2(8)
Au01 P003 CO018 COOL -2.5(6) C000 C011 C01G CO01U 2.9(1D)
Au01 P004 CO00G C00Q 6.3(4) COOP C008 CO015 CO013 -0.5(8)
Au01 P004 C00J C00Z -130.6(4) COOP CO0C COOH C013 -0.4(9)
Au01 P004 CO00J CO014 47.8(4) C00Q PO0O5 COOE COOF -46.4(4)
Au01 PO04 CO0X C017 -144.1(4) CO00Q POO5 COOE COOM  131.8(4)
Au01 P004 CO0X CO01S 36.7(6) C00Q PO0O5 Co00l Co00B 141.6(4)
Au01 P005 COOE COOF -165.1(3) C00Q P005 CO00I CO1U -44.8(5)
Au01 PO0O5 COOE COOM 13.1(4) C00S COOR C010 COOM 1.9(8)
Au01 POO5 CO00l C00B -106.6(4) COOWPO003 C008 COOP 18.7(5)
Au01 PO05 CO00I CO01U 67.0(5) COOWP003 C008 C015 -165.6(4)
Au01 PO05 CO00Q C00G -5.3(4) COOWP003 C018 COOL -134.7(6)
P002 C007 CO1B CO1l -176.1(4) COOWCO0Y C016 CO1F 0.1(9)
P002 CO07 COIN CO010  176.4(4) COOWCO1A C01J CO1F 0.4(9)
P002 COOL C018 PO003 1.6(8) CO00X P004 CO00G C00Q -123.9(4)
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Table 22 Torsion Angles for 1-PFe.
Angle/° A B C D

A B C D
P002 CO1K CO1R CO1T
PO03 C008 COOP CO0C
PO03 C008 C015 CO013
P0O03 COOWCO0Y CO016
P0O03 COOW CO1A CO01J
P0O04 CO0G C00Q P005
P0O04 C00J C00Z CO012
P0O04 C00J CO014 CO01Q
P004 CO0X C017 CO1E
P0O04 CO0X C01S CO1P
PO05 COOE COOF CO00S
P0O05 COOE COO0M C010
PO05 C00I CO1U CO1G
C007 PO0O2 COOL CO018
C007 PO02 CO1K CO019
C007 PO02 CO1K CO1R
C007 C01B CO1I Co0T
C007 CO1IN C010 cooT
C008 PO0O3 COOW CO0Y
C008 PO0O3 COOW CO1A
C008 PO0O3 C018 COOL
C00B C00I CO1U CO01G
C00B C000O C011 CO01G
C00C COOH C013 CO015
COOE PO0O5 CO0I Co0B
COOE POO5 COOI' CO1U
COOE PO05 C00Q C00G
COOE COOF C00S COOR
COOE COOM C010 COOR
COOF COOE CO0M CO010
C00GP0O0O4 CO0J CO00z
C00GP0O0O4 CO0J CO014
C00GP0O04 COOX CO17
C00GP0O04 COOX CO1S
C0O0HCO0C CO0P CO008
CO00HCO013 C015 C008
C00l POO5 COOE COOF
C00l POO5 COOE COOM
C00l POO5 C00Q CO0G
C00l C00B C000 CO011
C00J PO0O4 CO0OG C00Q
C00J PO0O4 COOX CO17
C00J PO0O4 COOX CO1S

178.
175.

-176
178

-179

177

-4(4) Co015
-177.
-173.
120.

82.
-3(5) co1s8
-6(9) co18
-3(8) co18
-1(4) Co019
.0(4) CO01A COOW CO00Y C016
-1(6) C01B C007 CO1N C010
-2(9) CO1E

7(6) CO0X P004 CO0J C00Z
7(4) CO0X P004 CO00J CO014

-4(5) C00X C017 COlE CO1H
-4(4) C00Y COOW CO1A C01J
-178.
-0.
177.
-178.

.6(4) Co012
177.

5(4) CO0Y C016 CO1F C01J
7(6) C00Z C00J CO014 CO01Q
8(4) C010 COOR CO00S COOF
0(4) C011 C01G C01U C00l
CO0U C01Q C014
C00J C00Z C012
C008 COOP C00C
CO1F C01J CO1A
C00X C01S CO1P
CO1E CO1H CO1P
PO03 C008 COOP
PO03 C008 CO015
PO03 COOW CO0Y
PO03 COOWCO1A
CO1K CO1R CO1T

0(6) Co014

2(4) Co016
6(6) C017
8(6) Co017
7(5) C018

CO1H CO1P CO1S

-2.5(10) CO1H CO1P C01S C00X
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-2(9) C011 CO0T C010 COIN
-.0(5) CO01K P002 C007 C01B
-5(5) CO01K P002 C007 CO1N
.4(4) CO1K P002 COOL C018
.0(8) CO1K C019 C01MCO01D
.6(7) CO1K CO1R CO1T CO01D
-1(7) C01MC019 CO1K P002
.0(4) C01MCO019 CO01K CO1R
-5(4) C01M CO01D C01T CO1R
-4(5) CO1N C007 C01B CO01l
-4(5) C010 CO00T COl1l C01B
-5(8) C01Q CO0U C012 C00Z

-6(9) C01S C00X C017 CO1E
61.

-120.
113.
0.
128.
80.
-99.

1(4) CO01T C01D C01MC019

8(4) 02 C3 C4 C5
3(4) C3 02 C6 Cb5
9(8) C3 C4 C5 C6
0(4) c4 C5 C6 02
2(5) C6 02 C3 c4
03
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Angle/°
8.5(5)
-173.1(4)
2.2(9)
0.5(8)
0.8(9)
0.5(8)
-1.5(8)
-1.8(11)
-0.3(10)
-0.6(8)
0.0(7)
-1.1(9)
-2.3(10)
-1.3(11)
128.3(4)
-56.0(5)
148.6(4)
-32.3(5)
-0.3(10)
-0.7(8)
0.4(8)
-1.3(14)
3.2(13)
-0.2(9)
166.4(4)
17.6(5)
130.3(6)
0.1(8)
-0.7(12)
178.3(4)
0.6(8)
1.4(12)
0.1(8)
0.7(9)
0.2(10)
-0.3(8)
-1.1(10)
-4.2(15)
34(2)
29(2)
-38(2)
-15.3(14)



Crystal structure determination of [1-PFs]

Crystal Data for CssHs2AuFsOPs (M =1206.79 g/mol): orthorhombic, space group P212:2; (no. 19), a =
14.5642(12) A, b= 16.7939(14) A, c = 20.9855(18) A, V = 5132.8(7) A3, Z= 4, T = 180 K, u(MoKa) = 3.084
mm™, Dcalc = 1.562 g/cm?®, 158673 reflections measured (3.106° < 20 < 56.68°), 12804 unique (Rin: = 0.0550,
Rsigma = 0.0365) which were used in all calculations. The final Ry was 0.0244 (1 > 2¢(1)) and wR> was 0.0545 (all
data).

Refinement model description

Number of restraints - 75, number of constraints - unknown.

Details:
1. Fixed Uiso

At 1.2 times of:

All C(H) groups, All C(H,H) groups
2. Restrained distances

02-C3 = 02-C6

1.44 with sigma of 0.02

C3-C4 = C5-C6
1.53 with sigma
C4-C5

1.54 with sigma
02-C4 = 02-C5 =
2.38 with sigma
C3-C4 ~ C4-C5 =~
with sigma of O.
02-C3 ~ 02-C6
with sigma of O.
02-C4 ~ 02-C5
with sigma of O.
C4-C6 ~ C3-C5
with sigma of 0.04
3. Uiso/Uaniso restraints and constraints
02 ~ C3 ~ C4 ~ C5 ~ C6: within 2A with sigma of 0.04 and sigma
for terminal atoms of 0.08 within 2A
4_ Rigid body (RIGU) restrains

02, C3, C4, C5, C6

with sigma for 1-2 distances of 0.004 and sigma for 1-3 distances of 0.004
c6, C5

with sigma for 1-2 distances of 0.01 and sigma for 1-3 distances of 0.01
5.a Secondary CH2 refined with riding coordinates:

C3(H3A,H3B), C4(H4A,H4B), C5(H5A,H5B), C6(H6A,H6B)
5.b Aromatic/amide H refined with riding coordinates:

of 0.02

of 0.02

C3-C5 = C4-C6
of 0.04

C5-C6

02

3

02

04

COOB(HOOB),
COOM(HOOM) ,
COOT(HOOT),
C012(H012),
C018(HO18),
CO1F(HO1F),
COIN(HOIN),
CO1T(HO1T),

CO0C(HOOC),
C0O00(HO00),
COOU(HOOU),
C013(H013),
C019(H019),
CO1G(HO1G),
C010(H010),
CO1U(HO1U)

COOF (HOOF),
COOP(HOOP),
CO0Y (HOOY),
C014(HO014),
CO1A(HO1A),
COLH(HO1H),
CO1P(HO1P),

COOG(HO0G) ,
CO0Q(HO0Q) ,
C00Z(H00Z) ,
CO15(HO015),
CO1B(HO1B),
CoLI(HO1D),
CO01Q(HO1Q),
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COOH(HOOH) ,
COOR(HOOR),
C010(H010),
C016(H016),
CO1D(HO1D),
C01J(HO1J),
CO1R(HO1R),

COOL(HOOL) ,
CO0S(HO0S) ,
C011(HO11),
C017(HO17),
CO1E(HO1E),
COIM(HO1M),
CO1S(HO1S),
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Figure S 3: TH NMR (CD.Cly, 298 K) spectrum of 1-Cl. * silicon grease ** grease
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Figure S 4: 31P NMR (CDCl,, 298 K) spectrum of 1-Cl.
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Figure S 5: TH NMR (CD2Cl,, 298 K) spectrum of 2. * silicon grease, ** grease, *** water
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Figure S 6: 31P NMR (CDCl,, 298 K) spectrum of 2.
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Crude reaction mixture

Extraction with THF

Washing with EtOH H

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
24.5 24.0 23.5 23.0 22.5 22.0 21.5 21.0 20.5 20.0 19.5 19.0 185 180 175 170 165 16.0 155 150 145 14.0 13.5 13.0 12.5 12.0
f1 (ppm)

Figure S 7: Attempted preparation of 2 in chloroform and subsequent purification affording 1-Cl. 31P-NMR of crude reaction,
and after purification steps.
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Figure S 8: Attempted synthesis of dinuclear complex 3. 31P-NMR of crude reaction mixture before solvent evaporation
showing a mixture of 1-Cl and 3.
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