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1. Crystallography

The structures of 11b and 12b are of low quality due to a strong disorder observed
for the counter-ion, the Cp* ring, and the solvent molecules. For both compounds, the
Cp* and the PFg anion were modeled using two molecules. Distances and angles were
restrained to ideal values. Restrains were also applied on anisotropic displacement
parameters. Solvent molecules were taken into account using the bypass/squeeze method'
in the program platon.” For 12b, two voids were located, each containing 43 electrons,
which were attributed to two CH,Cl, molecules. For 11b, four voids were located, each
containing 57 electrons, which were attributed to four CH,Cl, molecules. The attribution
of CH,Cl, as solvent molecule was straightforward for 11b, for which the Fourier
difference map revealed disordered CH,Cl, molecules that could be identified (but a
model using two disordered molecules per void, each with an occupancy of 0.5 was not
good enough to model the disorder and hence squeeze was preferred to a disordered
model of the solvent). For 12b, the density in the Fourier difference map was much more
diffuse and therefore the solvent molecule could not be attributed to CH,Cl, or hexane
(both have a number of electrons compatible with the one found by squeeze). The
attribution of the nature of the solvent molecule was based on the elemental analysis.
Besides a reasonable fit to the data, reflected in the low R values obtained at the end of
the refinement, these disordered models are of lower quality. However, the anisotropic
displacement parameters are reasonable in the relevant region of the structure. The
phenyl substituents on the phosphine showed elongated anisotropic parameters which are

compatible with a pendulum movement with center C13 and axis C13-C16 (Figure S1).
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Figure S1. Anisotropic displacement parameters for the phosphine substituents in 11b.



2. NMR Tables

Table S1. *C NMR Spectroscopic Data for Phosphine Complexes 10b-12b*!

166 |TPFg 108 16b PRy 15160 |*PFg
15a 180 153 e 2 19:4Q7b
14a 14a 14b 16a 18a 18b
16a Ve ” g o 152 2132 ~p, 1 e
. 1': " 10 s 12 11 1og 14a 1 1 10
49 467 z 467 7 9
5| 6 5| 6 5| 6
Ru Ru Ru
d>2 1 <b2 1 d>z 1
10b 11b 12b
Position o multiplicity' P multiplicity™ P multiplicity™
1 10.0 d,J=19Hz 10.0 d,/J=2.0Hz 10.1 d,J=11Hz
2 94.9 S 94.7 S 95.0 S
3 83.5 d,J =26.3Hz 83.6 d,J=26.0Hz 83.8 d,J=233Hz
4 88.0 d,J=16Hz 87.0 d,J=15Hz 87.8 d,J=14Hz
5 88.8 d,J=12Hz 88.6 d,J=13Hz 88.7 d,J<1.0Hz
6 86.1 d,J=12Hz 86.0 d,J=14Hz 85.7 d,J<1.0Hz
7 97.2 d,J=32Hz 97.3 d,J=3.1Hz 96.9 d,J=27Hz
8 128.7 s 1283 s 1284 d,J=14Hz
9 1306 s 130.7 s 130.8 s
10 1362 d,J=13Hz 136.1 d,J=15Hz 136.3 d,/J=35Hz
11 1377 d,J=203Hz 1384 d,J=20.7Hz 136.8 d,J=21.0Hz
12 98.8 d,J=20.8 Hz 98.8 d,J=20.6Hz 1000 d,J=194Hz
13a 133.8 d,J=70Hz 133.6 d,J=62Hz 1429 d,J=282Hz
13b 1333 d,J=8.5Hz 1330 d,/J=79Hz 1443 d,J=28.5Hz
14a 1345 d,J=20.6Hz 1327 d,J=212Hz 1312 d,J=55Hz
15a 1295 d,J=79Hz 1393 d,/=84Hz 130.1 s
14b 135.1 d,J=20.7Hz 132.1 d,J=209Hz 1309 d,J=59Hz
15b 129.7 d,J=7.8Hz 139.1 d,/J=84Hz 130.8 s
16a 1304 s 1323 s 126.7 s
16b 1306 s 1320 s 1275 d,J=14Hz
17a -- - - -- 134.0 s
17b -- - - -- 1352 s
18a -- - - -- 1335 d,/J=6.8Hz
18b -- - - -- 1309 d,7=8.0Hz
19a -- - 214 S 21.3 d,J=229Hz
19b -- - 21.3 S 22.0 d,J=22.0Hz

[a] Spectra recorded in CD,Cl, at 125 MHz. [b] ¢ in ppm. [c] Coupling constants in Hertz (Hz).



Table S2. *C NMR Spectroscopic Data for Gold(I) Complexes 13b and 14b™!

+ - + -
60 ITPFg 19 16b 1t prg
{5b
. 15 19
14a 158_14a
16a 720 140 16a Tap 140
1322 —AuCl 18af " —AuCl

s 1 1 10 . 1}: 1110
9 . 9
?s
Ru Ru
éz 1 Cbz 1
13b 14b

Position o™ multiplicity' o multiplicity™
1 107 s 107 s
2 96.2 s 96.1 s
3 832 d,J=144Hz 833 d,J=140Hz
4 876 s 875 s
5 89.0 s 88.8 s
6 863 d,J<1.0Hz 862 s
7 954  d,J=6.1Hz 952 d,J=6.0Hz
8 1347 d,J=24Hz 1344 d,J=28Hz
9 1292 d,J=10.6Hz 129.3 d,J=10.7Hz
10 140.1 d,J=59Hz 1400 d,J=6.0Hz
11 1264 d,J=19.5Hz 1269 d,J=558Hz
12 99.0 d,J=119Hz 993 d,J=11.7Hz
13a 126.1 d,J=143Hz 1259 d,J=19.6Hz
13b 1257 d,J=228Hz 1254 d,J=159Hz
14a 1354 d,J=144Hz 132.8 d,J=144Hz
15a 1353 d,J=145Hz 1325 d,J=14.5Hz
14b 1304 d,J=124Hz 140.5 d,J=13.0Hz
15b 1302 d,J=124Hz 1402 d,J=13.1Hz
16a 1336 d,J=27Hz 1353 d,J=28Hz
16b 1336 d,J=2.6Hz 1353 d,J=25Hz
19a -- -- 21.5 S
19b - - 214 s

[a] Spectra recorded in CD,Cl, at 125 MHz. [b] éc in ppm. [c]
Coupling constants in Hertz (Hz)



Table S3. *C NMR Spectroscopic Data for Representative Indenyl Phosphines'™

2

153@?\; 120 1P . 12/61_13a
P10 . 11P1o 9 1§b/‘1:D 10 9
A g .
2b
1e = 2T 2c CF; ZCB% ©2
1d
Sc 8b'¥ 7a
Position o™ multiplicity' o multiplicity' 5 multiplicity'™
1 9.7 d, J =3.0Hz 104  d,J=2.5Hz - -
2 857 s 780 s 704 s
2b 818  qJep=14Hz - - - -
1b 105  qJep=18Hz - - - -
2¢ 762  q.Jecp=358Hz -- - - -
1c 1286  q,Jcp=270Hz - - - -
2d 821  qJep=14Hz - - - -
1d 11.7 pent, J =~ 2.0 Hz - - - -
2e 86.0 s - - - -
le 104  d,J=27Hz - - - -
3 69.8  d,J=11.0Hz 667 d,J=104Hz 66.1 d,J=9.6Hz
4 777 s 76.8 s 732 s
5 692  d,J=19Hz 663 d,J=19Hz 660  d,overlap
6 928 d,J=6.0Hz 882 d,J=60Hz 920 d,J=46Hz
7 1262 s 1288 s 1276 s
8 1222 s 1222 s 1227 s
9 127.1 s 1274 s 1260 s
10 1348 d,J=14.0Hz 1372 d,J=137Hz 1364 d,J=192Hz
11 95.6  d,J=243Hz 912 d,J=236Hz 959 d,J=21.8Hz
12a 1369 d,J=11.0Hz 1370 d,J=109Hz 186 d,J=11.7Hz
12b 1362 d,J=11.7Hz 1370 d,J=120Hz 181 d,J=112Hz
13a 1349 d,J=20.2Hz 1352 d,J=202Hz 104 d,J=150Hz
13b 1345 d,J=20.3Hz 1344 d,J=20.1Hz 10.1 d,J=122Hz
l4a 1289 d,J=73Hz 1288 d,J=73Hz  -- -
14b 1289 d,J=73Hz 1287 d,J=7.1Hz - -
15a 1294 s 129.2 s - -
15b 1292 s 1288 s - -

[a] Spectra recorded in CD,Cl, at 125 MHz. [b] d¢ in ppm. [c] Coupling constants in Hertz (Hz).
[d] Spectrum recorded in C¢Dg at at 125 MHz.



3. NMR Spectra

5a (500 MHz, CD2CI2)
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5b (500 MHz, CD2012)
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