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Experimental Section: Details of preparation, isolation and full characterizationneiv

silver (1) complexedl, 2, 3and4, including NMR spectroscopy, ESMS spectra, combustion
analysis an-ray structure analysis data fdr(CCDG1443116),2 (1443117),2a (1443118)

and5 (1443119)contain the supplementary crystallographic data for this paper. These data can
also be obtained free of charge from The Cambridge Crystallographic Data centre via
http//www.ccdc.cam.ac.uk/data_regtleif. All reactions were carried out under Ar atmosphere

in dried solvent using a commercial solvent purification systémNMR spectra were recorded

on a BrukerAV300 (300 MH2) spectrometer. Chemical shifts f signals are reported in ppm
using thesolvent peak as the internal standard (CHDGI27 ppm). Data are reported as
follows: chemical shift, integral, multiplicity (s = singlet, br = broad, d = doublet, dd = doublet
of doublets, t = triplet, tt = triplet of triplets, sept = septuplet, m ipiat), coupling constants

(Hz) and assignment. Chemical shifts'# are reported also in ppm using the solvent peak as
the internal standard (GDl,: 53.84 ppm)3'P spectra were recorded on a Bruker 300 MHz
spectrometer. Chemical shifts are reporteggpm and coupling constarits Hz. ESFMS were
performed on amgilent Esquire 6000 instrumendRESIMS were performed on an Waters
(XEVO QTOF MS) instrument equipped with ACQUIM UPLC BEH C18 (1,7 mm x 2,1 mm X
100 mm) column to obtain the exact mass fioe corresponding compoundElemental
analyses were performed on an EukdHemental Analyser Eurovector. HREM was acquired

using a JEOL JEM100F with the field emission gun operating at 200 kV and the images were
recorded using a GATAN Orius SC6008yclic voltametriesprovided by the VersaSTAT 3
apparatu®f the Ag complexescarried out in CHCl, at 1 mM concentration and the scan rate
was 0.1 V/s and a Ag/AgCl KCI sat. electrode was used as reference electrode, the electrolyte
was prepared in Ci€l, and consisted in a telutylammonium perchloride dissolution at 0.1 M

and the counter electrode consisted in a Pt wire electrode and as working electrode a round Pt
electrode of 2mAwas used. The measurements were carried out unaenigsphere.

Isolation of cationic [(XPhos-Ag)(d*-cot)][SbFs] complex (1): A mixture of
[Ag] "[SbFs] (1) salt (0.086 g, 0.25 mmolR-di-tert-butylphosphinobiphenylXPho3
(0.075 g, 0.25 mmoland cyclooctatetraen@®.028 g, 0.2 mmol) was dissolved in
drieddichloromethane (2 ml). The solution was stirred at RT under argon atmosphere
for 24 h. Then, the resultingransparent pal yellowmixture was diluted with additional
2 ml of CHCl,, filtered and the supernatant was covered carefully with a layer of 2 ml
of n-hexane. Pal yellow crystals ofl suitable for Xray crystallography (see Tabld S
and Fig. S1 for details) were obtained by standing for 48 8 &C, which were
collected by filtration, washed with coldhexaneand dried under vacuum to yield the
corresponding complex silver(I{@iphenyl)ditert-butylphosphaneyclooctatetraene
hexafluoroantimonateomplex () (0.175 g, 94 % vyield). '"H NMR (300 MHz,CD,Cl,,
25°0 a0 ( pPLdm N H;zArHY 7.80-7.41 (m, 5 H; ArH), 7.32(dd, 2 H; ArH),
7.26-7.17 (m, 1 H; ArH), 5.98 (s, 8 H; COT), 1.8 (s, 9 H;tert-butyl CHs), 1.23 (s, 9 H;
tert-butyl CHs) (see Fig. 8 for details)*C NMR (75 MHz, CBQCl,, 25°Q: U (ppm) =
14909 (d, 3J(Ag-'3C) = 1122 Hz), 148.84 (d, J(Ag-°C) = 1391 Hz), 143185 (d,
“J(Ag-°C) = 1.1 Hz), 143.06 (d, *J(Ag-'3C) = 1398 Hz), 13461 (d), 133.09 (d),
132.61 (s, 8C, COT)3163 (d), 131.01, 128.68, 12829 (dd, *J(Ag-°C) = 1.679 Hz
and®J(Ag-°C) = 1.633 H}, 128.01 (t), 12654 (d, 2J(Ag-°C) = 4.261 Hz), 12619 (d,
2J(Ag-*3C) = 4.138Hz), 3583 (d, 2J(Ag-'3C) = 4.403 Hz) 3570 (d, 2J(Ag-°C) = 4.430
Hz), 30.81 (d, *J(Ag-'°C) = 1.727 Hz)3069 (d, *J(Ag-'°C) = 1.711 Hz)see Fig. S for
details).”*C DEPT135 NMR (75 MHz, CBCly): Ui (ppm) = Negative §nals: none;
Positive Signals13461 (d), 133.09 (d), 132.8 (s, 8C, COT), 1313 (d), 13162,
128.68, 1281 (d), 128.26 (d), 127.96 (t), 3080 (d), 30.8 (d) (see fig. B). *'P NMR
(CD.Cl) : U ( 20p @d, I(X'Ag4'P) = 573.98Hz and'I(**°Ag->'P) = 66238
Hz). (see Fig. Sfor details).ESFMS (+MS) m/z 5491 amu for[C,gH3sAgFsPSb () -
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SbRy + K]*" and405.1amu for[CogH3sAgFsPSb () - SbRs - COT]" with the'°’Ag and
199g isotopes(see Fig. 8 for details).ESFMS (-MS) m/z 234.9 and 236.7 amu for
counter anion [Shff of complex1 with the *’Sb and*?*Sb isotopes(see Fig. S6 for
details) '"H NMR (300 MHz, CDCl,,-8 0 UC) : U (ppm) = -713283
(m, 5 H; ArH),7.25 (d, 2 H; ArH),7.207.12 (m, 1 H; ArH, 5.94 (d, 8 H; COT), 115
(s, 9 H;tert-butyl CHs), 110 (s, 9 H;tert-butyl CHs) (see Fig. S7 for detailsC NMR
(75 MHz, CDCl,, - 80 °Q: U (ppm) = 148.68, 14843, 14319, 143.07, 13495 (d),
133.8 (d), 13286 (s, 4C, COT),132.18 (s, 4C, COJ 13149, 13139, 12837, 127.23,
126.27 (d), 125.94 (d), 3543 (d), 3530 (d), 3052, 3042 (see Fig. S8 for details).
Elemental analysis, calc. faZ,sH3sAgFsPSb @) (%): C, 45.07; H, 4.73. Found: C,
45.27; H, 5.02.

Isolation of cationic [(XPhos-Ag), pa-(d* d?cot)][SbFe]. complex (2): A mixture of
[Ag] "[SbFs] (1) salt (0.086 g, 0.25 mmol),-@-tert-butylphosphinobiphenylXPho9
(0.075 g, 0.25 mmol) and cyclooctatetraene 8.9, 0125 mmol) was dissolved in
dried-dichloromethane (2 ml)The solutionwas stirred at RT under argon atmosphere
for 24 h. Then, the resulting transparent pal yellow mixture was diluted with additional
2 ml of CHCl,, filtered and the supernatant was covered carefully with a layer of 2 ml
of n-hexane. Colorless crystals D&uitable for Xray crystallography (see Tabl@ 8nd
Fig. S for details) were obtained by standing for 48 R2#C, which were collected by
filtration, washed with cold 4mexane and dried under vacuum to vyield the
corresponding complex [silver(l)(2-biphenyl)ditert-
butylphosphang[cyclooctatetraerjehexafluoroantimonate comple®)((0.160 g, R %
yield). 'H NMR (300 MHz, CDBCl,, 25°C):i (ppm) =7.90 (m, 2 H; ArH); 7.59-7.44

(m, 10H; ArH), 729(d, 4 H; ArH), 7.27-7.21 (m, 2 H; ArH), 5.9 (br, 8 H; COT), 1.8

(s, 18 H; tert-butyl CHs), 1.23 (s,18 H; tert-butyl CHs) (see Fig. $0 for detaily. **C
NMR (75 MHz, CBCl,, 25°C):U (ppm) = 14926 (d, *J(Ag-"°C) = 1.653 Hz) 149.01

(d, 3J(Ag-'°C) = 1.690 Hz) 142.88 (d, “J(Ag-"°C) = 1.451Hz), 142.76 (d, *J(Ag-*°C) =
1.378 Hz) 13434 (d), 122.77 (d), 132.8 (s, 8C, COT), 1352 (d), 130.43, 12857 (d),
128.50 (t),128.2 (dd, *J(Ag-*C) = 2.023 Hz andJ(Ag-**C) = 2.000 H}, 126.66 (d,
2)(Ag-'3C) = 4729 Hz), 12629 (d, 2J(Ag-'°C) = 4501 Hz), 3579 (d, *J(Ag-*C) =
4.622 Hz) 3565 (d, 2J(Ag-1°C) = 4.756 Hz) 30.8 (d, 2J(Ag-°C) = 1.922 Hz) 3076

(d, 3J(Ag-**C) = 2.010 Hz)(see Fig. $1 for details)."*C DEPT-135 NMR (75 MHz,
CD.Cly): U (ppm) = Negative Signals: none; Positive Signals: 384d), 132.78 (d),
132.8 (s, 8C, COT), 1352 (d), 13.44, 12857, 128.49 (t), 128.265 (d), 128.21 (d),
3089 (d), 3076 (d) (see fig. 32). 3P NMR (CD.Cly): Ui (ppm) = 8.54 (dd, 2J(**’Ag-

31p) = 62659 Hz and*J(**Ag-3'P) = 72363 Hz) (see Fig. $3 for details).ESFMS
(+MS) m/z 938.9amu for [CgHs2Ag2F12P.Shy (2) - 2 SbR + Ng* with the '°’Ag and
1%Ag isotopes (see Fig. 18 for detaily. Elemental analysjs calc. for
CagHs2AQ2F12P-Shy (2) (%): C, 41.53; H, 450. Found: C, 4.50; H, 4.69.

Isolation of cationic [(XPhosAg)s(us-(cot)][SbFs]z complex (3): A mixture of

[Ag] "[SbFs]” (1) salt (0.086 g, 0.25 mmol),-@-tert-butylphosphinobiphenylXPho9

(0.075 g, 0.25 mmol) and cyclooctatetra¢@€087 g, 0.083 mmol) was dissolved in
dried-dichloromethane (2 ml). The solution was stirred at RT under argon atmosphere
for 24 h. Then, the resulting transparent pal yellow mixture was diluted with additional
2 ml of CHCly, filtered and the supernaitawas covered carefully with a layer of 2 ml
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of n-hexane. Colorlesmiicro crystals of3 were obtained by standing for 48 h-&t°C,
which were collected by filtration, washed with coldhexane and dried under vacuum
to yield the corresponding complex [silver(Hohenyl)ditert-
butylphosphang]cyclooctatetraene] hexafluoroantimonate compl@x(0.151 g, D %
yield). *"H NMR (300 MHz, CQCl,, 25°C):U (ppm) = 789 (m, 3 H; ArH); 7.60-7.48
(m, 15 H; ArH), 7.27 (d, 9 H; ArH), 6.01 (s, 8 H; COT),1.28 (s, 27 H; tert-butyl CHg),
1.23 (5,27 H; tert-butyl CHs) (see Fig. SA for detaild. **C NMR (75 MHz, CRCl,,
25°Q): Ui (ppm) = 14931 (d, *J(Ag-°C) = 1.749 Hz) 149.® (d, *J(Ag-°C) = 1.779 Hz)
14278 (d, “J(Ag-°C) = 1.756 Hz) 14265 (d, “J(Ag-'°C) = 1.580 Hz) 134.27(d),
132.0, 13265 (s, 8C, COT), 1348 (d), 13024, 12864 (t), 128.%!, 128.2 (dd, *J(Ag-
13C) = 2.161 Hz andJ(Ag-°C) = 2.152 Hz) 12672 (d, 2J(Ag-"°C) = 4.755 Hz)126.34
(d, 2J(Ag-**C) = 4.808 Hz) 3577 (d, 2J(Ag-"°C) = 4.752 Hz) 35.8 (d, 2J(Ag-'°C) =
4.733 Hz) 3091 (d, *J(Ag-°C) = 2.068 Hz)3078 (d, *J(Ag-:°C) = 2.085 Hz)see Fig.
S16 for details).>*C DEPT-135 NMR (75 MHz, CBCL,): U (ppm) = Negative Signals:
none; Positive Signals: 124 (d), 13270, 132.6! (s, 8C, COT), 1347 (dg, 13024,
12864 (t), 12854 (d), 128.2 (dd), 3091 (d), 30.8 (d) (see fig. SI). *P NMR
(CD,Clp): U (ppm) = 4.82 (dd, *J(**"Ag-**P) = 670.40 Hz and'J(**Ag-*'P) = 773.86
Hz) (see Fig. $8for details).ESFMS (+MS) m/z 13475 amu for [GgHgoAgsF1sPsShs
(3) - 3 SbRy + NaJ" with the **’Ag and '®Ag isotopes (see Fig.23 for details).
Elementalanalysis, calc. for §gHgeAgsF18PsShs (3) (%): C, 4.23; H, 442. Found: C,
40.30; H, 454.

Isolation of cationic [(XPhosAQg)4(us-(cot)][SbFe]a complex (4): A mixture of

[Ag] "[SbFs] (1) salt (0.086 g, 0.25 mmol),-@-tert-butylphosphinobiphenylXPho9
(0.075 g, 0.25 mmol) and cyclooctatetrad@€066 g, 0.063 mmol) was dissolved in
drieddichloromethane (2 ml). The solution was stirred at RT under argon atmosphere
for 24 h. Then, the resulting transparent pal yellow mixture was diluted with addtitiona
2 ml of CHCl,, filtered and the supernatant was covered carefully with a layer of 2 ml
of n-hexane. Colorless micro crystalsdbivere obtained by standing for 48 h-8t°C,
which were collected by filtration, washed with coldhexane and dried undeacuum

to yield the corresponding complex [silver(BZohenyl)ditert-
butylphosphaneg]cyclooctatetraene] hexafluoroantimonate comp#x(0.1% g, 2 %
yield). *H NMR (300 MHz, CRCl,, 25°C):ti (ppm) =7.89 (m,4 H; ArH); 7.59-7.47
(m,20H; ArH), 7.32-7.21(m, 12 H; ArH), 6.0 (s, 8 H; COT), 1.9 (s, 36 H; tert-butyl

CHs), 1.24 (s, 36 H; tert-butyl CHs) (see Fig. $9 for details).”*C NMR (75 MHz,
CD.Cl,, 25°C):ti (ppm) = 149.8 (d, J(Ag-°C) = 1.952 Hz) 149.G (d, J(Ag-C) =
1.705 Hz) 14279 (d, “J(Ag-°C) = 1.881 Hz) 142.6 (d, “J(Ag-'°C) = 1.560 Hz)
134.5 (d), 132.2, 132.6! (s, 8C, COT), 1319(d), 130.3, 128.6 (t), 128.54, 128.2

(dd, °J(Ag-'°C) = 2.178 Hz andJ(Ag-*°C) = 2.195 Hz)126.7 (d, 2J(Ag-'°C) = 4.767

Hz), 126.38 (d, 2J(Ag-°C) = 4.792 Hz) 3579 (d, 2J(Ag-°*C) = 4.831 Hz) 35.6 (d,
2J(Ag-*3C) = 4.803 Hz)30.2 (d, 3J(Ag-*3C) = 2.066 Hz)30.® (d, 3J(Ag-'3C) = 2.090

Hz) (see Fig. 0 for details).’*c DEPT-135 NMR (75 MHz, CBCL,): U (ppm) =
Negative Signals: none; Positive Signal84.5 (d), 132.2, 132.64 (s, 8C, COT),
131.8 (d), 130.3, 128.6 (t), 128.54 128.3 (dd), 30.2 (d), 30.® (d) (see fig. 31).

3P NMR (CDCly): Ui (ppm) = 45.21 (dd, *I(**"Ag-*'P) = 82.47 Hz and™J(**°Ag-*'P) =
788.01 Hz) (see Fig. S2for details).Elemental analysis, calc. forggE116A04F24P4Shy

(4) (%): C,39.55; H, 438. Found: C, 4@1; H, 443.



Crystal X-Ray structure analysis forl, 2, 2aand 5.

Crystals of suitable sizdor X-ray diffraction analysiswere coated with dry
perfluoropolyether and mounted on glass fibers and fixed in a cold nitrogen stream (T =
193 K) to the goniometer head. Data collectiomsyperformed on a BrukeXonius
X8Apex-Il CCD diffractometer, usingnonochromatic radiatiosfMo Ky) = 0.71073 A,

by means ok and( scans with a width of 0.50 degree. The data were red&z&ilT)

[1] and corrected for absorption effects by the madan method (SADABSP]. The
structures were solved by direct meth¢8&R-2002)[3] and refined against afi” data

by full-matrix leastsquares techniques (SHELX.12)[4] minimizing WFo>-F¢]>.

All the northydrogen atoms were refined anisotropically, whiléd Giydrogen atoms
were placed in geometrically calculateositions using a riding modebomegeometric
restraints (DFIX command), the ADP restraint SIMU and the rigid bond restraint DELU
were used to make the geometric and ADP values of therdired atoms more

reasonable.

[1] Bruker 2007). APEX2 BrukerAXS Inc., Madison, Wisconsin, USA.
[2] Bruker 001). APEX2 Bruker AXS Inc., Madison, Wisconsin, USA.

[3] C. M. Burla, M. Camalli, B. Carrozzini, G. L. Cascarano, C. Giacovazzo, G. Poliori,
R. SpagnaSIR2002the program;Z003. J. Appl. Cryst36, 1103 1103.

[4] G. M. Sheldrick, Acta Crystallogr., Sect. A: Found. Crystalld2pQ§ 64, 112122.



Table S Crystl data and structure refinirigr 1:

Empirical formula CogH3asAgFsPSh
[CagH3sAgP, RSD]

Formula weight 746.15

Temperature 193(2) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P 2/n

Unit cell dimensions a=19.1981(4) A a=90°.
b=11.3126(5) A b= 94.618(3)°.
c = 27.9588(13) A g=90°.

Volume 2899.8(2) R

z 4

Density (calculated) 1.709Mg/m3

Absorption coefficient 1.716 mmt

F(000) 1480

Crystal size 0.50 x 0.43 x 0.25 min

Theta range for data collection 2.32t0 25.25°.

Index ranges -11<=h<=11-11<=k<=13,-30<=I<=33

Reflections collected 28254

Independent reflections 5196 [R(int) =0.0480]

Completeness to theta = 25.25° 98.9 %

Absorption correction Semiempirical from equivalents

Max. and min. transmission 0.6536 and 0.4267

Refinement method Full-matrix leastsquares on#

Data / restraints / parameters 5196 /36 / 340

Goodnesf-fit on P 1.105

Final R indices [I>2sigma(l)] R1 =0.0411, wR2 = 0.1086

R indices (all data) R1 =0.0529, wR2 = 0.1148

Largest diff. peak and hole 1.153 and1.521 e.A3

Ag(1)-P(1): 2.4137(117 Ag(1)-C(22):2.432(4)A Ag(1)-C(21): 2.465(4R

Ag(1)-C(25):2.921(4)A Ag(1)-C(26): 2.972(5R

Ag(1)-C7(ipso): 2.918 Ag(1)-C12(earest 2.872A



Fig. SL: ORTEP drawing of.:

(Left) Crystal packing detail ot viewed along thexaxis, hydrogen atoms are omitted for
clarity. (Right) Crystal packing detail ofi viewed along the -axis, showing the
presence of inteland intramoleculanydrogerbonds.
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Fig. S2: *H NMR spectrunin CD,Cl, for isolated complex.
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Fig. S3: *C NMR spectrum in CECI, for isolated complexd).
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Fig. $4: DEPT. 135spectrum in CBCl; for isolated complex.
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Fig. S5: 3P NMR spectrum in CBCl, for isolated complex.
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Fig. S6: ESFMS data forl.

Acquisition Parameter:
Comment: 1/2000 CHCl, 1/500 CH;CN
Instrument: esquire6000

lon Source Type ESI lon Polarity Positive Alternating lon Polarity off
Mass Range Mode Std/Normal Scan Begin 65 m/z Scan End 2000 m/z
Capillary Exit 128.5 Volt Skim 1 40.0 Volt Trap Drive 55.0
Accumulation Time 362 ¢s Averages 8 Spectra Auto MS/MS off

- ESKMS (+MS)m/z 5491 amu for [CrsHssAgFsPSb(1) - SbFs and+ K]*":
- ESKMS (+MS)m/z 405.1amu for [CogHssAgFsPSb () - SbR and- CgHg ring] ™

Intens. S-19.d: +MS2(847.4), 9.1-9.1min #(396-397)
x104 1+
61 405.1
4_
27 2+
1+ 549.1
349.0
0 30| e | , , T .
200 400 600 800 1000 1200 1400 m/z

- ESKMS (-MS) m/z 234.9 and236.7amu forcounter aniojSh~¢]” of complex1:

Inlenss., ea06414.d: -MS, 2.8-2.9min #(179-187)|
x10

6 234.9
] 236.7

0 241.0
220 225 230 23 240 245  mhz
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Fig. S7: *H NMR spectrum in CBCl, for isolated complex recorded at80 °C
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