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Theoretical Calculations 

In order to analyze the bonding in ( 5⋅SO3CF3) n and predict the 

structure of alternative Pd/Ag + systems, the electron transfer 

processes and the structural reorganization induced  by the two 

possible coordination modes of Ag + to 3 were investigated by means 

of extended Hückel (EHT) [S1]  and Density Functional (DFT) [S2]  

calculations on a series of discrete structures fea turing the 

various types of attachment that could be expected for Ag + in 

hypothetical [Ag( 3)] + and [Ag( 3) 2]
+ complexes as well as on a model 

of the gold complex 4+. The two coordination modes to Ag + observed 

in ( 5⋅SO3CF3⋅2CH2Cl 2) n are symbolized as Ag +-N and Ag +-(Pd-C). In all 

calculations, the methyl and phenyl substituents ha ve been 

modelled with hydrogens. For clarity, these model m olecules will 

be labelled with primes. 

 Both the EHT and the DFT calculations on [Ag( 3’ )] + predict 

that the Ag +-N and the Ag +-(Pd-C) bonding modes are competitive in 

terms of electron transfer and bonding energy. The presence in 3 

of two well-separated regions with approximately si milar donor 

strength explains why a one-dimensional polymer is obtained in 

the presence of an electrophile like Ag +, craving to complete its 

coordination shell. However, other types of structu ral 

organization could have been thought of for ( 5⋅SO3CF3) n, such as for 

instance a chain of alternating N-Ag +-N and (Pd-C)-Ag +-(Pd-C) 

patterns. Furthermore, the dual bonding ability of 3 suggests 

that the production of discrete monocationic, trinu clear Pd/Ag/Pd 

complexes could be achieved by a careful tuning of the Ag + supply 

(see below), but the electronic and structural conf iguration of 

such complexes would not necessarily reproduce the alternation of 

the bonding sites observed in ( 5⋅SO3CF3) n.  

EHT calculations carried out on the two forms of hy pothetical 

[Ag( 3’ )] + show that the amount of electron transfer is equiva lent 

for the Ag +-N and for the Ag +-(Pd-C) bonding modes, amounting 0.52 

and 0.54 e, respectively. However, the nature of th e two donation 

processes is quite different: concentrated, directi onal and 

originating from a single source (the in-plane p orbital of N) 

for N →Ag+;  soft, diffuse, multicentered and long-range for (Pd -

C) →Ag+. [S3] In both cases, over 80% of the transferred density is 
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donated to the 6 s orbital of Ag +. The antibonding counterpart to 

the N →Ag+ and to the (Pd-C) →Ag+ interactions is the LUMO, in both 

cases well separated in energy from either the HOMO  or the 

LUMO+1. The LUMO obtained from a DFT calculation on  the Ag +-(Pd-C)  

complex in its optimal geometry is represented in F igure S6. The 

LUMO is mainly concentrated on Ag +, where it is polarized by an 

important contribution from the metal pz orbital. The scattered 

character of the antibonding contributions from the  Pd complex 

illustrates the multicentered nature of the donatio n process. 

Calculations on the three possible forms of [Ag( 3’ ) 2]
+ evidence in 

all cases a synergistic effect characterized by mor e than 

doubling the population of the 6 p shell of Ag + with respect to 

[Ag( 3’ )] +. This should be traced to the generation by the fi rst 

complexation step of a low-energy, polarized LUMO, which makes 

the p shell of Ag + more readily accessible to a second molecule of 

3’  (Figure S6). 

 The complexation of Ag + to 3’ is computed to be exothermic by 

2.88 eV and 2.79 eV for the Ag +-N and for the Ag +-(Pd-C) forms, 

respectively. The bonding energy of Ag + to the Pd-aryl system 

(2.79 eV i.e. 64.3 kcal ⋅mol -1 ) appears significantly higher than 

the value of 41.9 kcal ⋅mol -1  calculated for the η1 coordination mode 

of Ag + to benzene at the same level of theory (most recen t 

experimental value: 37.4±1.7 kcal ⋅mol -1 ) [S4]  with similar bond 

lengths computed for Ag-C (2.275 Å for [Ag( 3’ )] + vs. 2.256 Å for 

[Ag(benzene)] +). The complexation of [Au(PH 3)]
+ yielding 4’ 

releases a similar amount of energy, i.e.  3.11 eV. The 

complexation energies calculated for the three form s of [Ag( 3’ ) 2]
+ 

are -5.15 eV for N-Ag +-N (Type I in Scheme 1), -4.71 eV for type 

II and -4.36 eV for type III. The energy associated  with the 

coordination of a second molecule of 3’ is just slightly reduced 

for the type I system, but somewhat more for type I II. [S5]  At 

variance with the polymer, it is clear that a type I structure 

should be predicted for [Ag( 3) 2]
+, due to a better activation of 

the 6 pz orbital of Ag following the N-Ag + coordination of a first 

molecule of 3. 

Selected bond lengths calculated for 3’ ,  4’ ,  both 

conformations of  [Ag( 3’ )] +, and the type I and type II forms of  

[Ag( 3’ ) 2]
+ are displayed in Table S1  and compared to the 
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experimental values determined by X-ray diffraction  for 4- 6. 

Lists of Cartesian coordinates for all optimized st ructures are 

available in Table S3. The geometries optimized for  the Au(I) 

complex 4’ and for the N-Ag + form of [Ag( 3’ )] + clearly show the 

effect of N-metalation on the phosphino-iminolate s tructure. In 

both complexes, the N(2)-C(10) distance is stretche d by 0.035 Å, 

whereas the C(10)-O(1) is contracted by the same am ount, when 

compared to the values calculated for 3’ . Coordination of either 

[Au(PH 3)]
+ or Ag + to nitrogen is predicted to induce a similar 

reorganization of the phosphino-iminolate π system, since the 

computed interatomic distances are quite similar in  both cationic 

complexes. The structural changes affect the whole metallacycle, 

since both the N-P and Pd-O  bonds are stretched (Table S1). In the 

(Pd-C)-Ag + form of [Ag( 3’ )] +, the geometry of the phosphino-

iminolate moiety is only slightly modified with res pect to 3’ , 

but the Pd-C(1) donation to Ag + results in a significant bond 

elongation (0.06 Å). The weakening of the trans influence induces 

a contraction of the Pd-O bond. This bond is theref ore the only 

one to react, in opposite directions, to both types  of 

coordination (Table S1). A slight lengthening of th e aryl bonds 

C(1)-C(2) and C(1)-C(6) is computed in the (Pd-C)-A g+ form of 

[Ag( 3’ )] +, illustrating the contribution of these bonds to t he π 

donation to Ag + (Table S1, Figure S6). The distances computed for 

the Pd complexes in the mixed N-Ag +-(Pd-C) (type II) conformation 

of [Ag( 3’ ) 2]
+ combine into a single complex the geometries 

obtained for the two forms of [Ag( 3’ )] +, with the notable 

exceptions of the Ag-Pd distance, stretched by 0.06  Å, and of the 

Ag-C(1) distance, contracted by 0.02 Å (Table S1). This suggests 

that a swing effect correlates the two distances, w hich can be 

varied back and forth without any significant energ y change. In 

the type III system, both distances are stretched, evidencing the 

occurrence of a trans influence. By contrast, the Ag-N distance 

in the type I structure is slightly shorter than in [Ag( 3’ )] + 

(2.100 Å vs. 2.120 Å, see Table S1). This unusual b ehaviour 

should be traced to the p-polarized nature of the LUMO of 

[Ag( 3’ )] +, which facilitates the uptake of a second palladiu m 

complex and prevails in this case over the trans influence.  
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Synthetic Details 

All reactions were carried out using Schlenk-line t echniques 

under an inert atmosphere of dinitrogen. Solvents w ere dried and 

distilled prior to use. The 1H, 31P{ 1H} and 13C{ 1H} NMR spectra 

were recorded at 300.13, 121.49 and 75.47 MHz, resp ectively, on a 

FT Bruker Avance 300 instrument. The unexceptional chemical 

shifts for the aromatic groups are not given. IR sp ectra were 

recorded in CH 2Cl 2 solution, using CaF 2 cells, or as KBr pellets 

on a FT-IR IFS66 Bruker spectrometer. Elemental C, H and N 

analyses were performed by the "Service de microana lyses", 

Université Louis Pasteur, Strasbourg. FAB mass spec tra were 

recorded on an autospec HF instrument, Maldi-TOF sp ectra on a 

Finnigan TSQ 700 and ES mass spectra on a MicroTof Bruker 

Daltonics spectrometer. 

Complex 3: The complex [Pd(dmba- C,N)Cl{Ph 2PNHC(O)Me}] [S6]  

(1.706 g, 3.29 mmol) was placed in 100 mL THF and e xcess KO tBu 

(0.370 g, 3.30 mmol) was added. The initial yellow suspension was 

stirred for ca. 6 h and after filtration of the ora nge solution 

over a 1 cm pad of dried Celite and removal of the volatiles 

under reduced pressure, the residue was washed with  Et 2O (2 x 20 

mL) and pentane (2 x 20 mL) and dried in vacuo. This afforded 3 

as a beige powder in 85% yield (1.350 g). 1H NMR (CDCl 3): δ = 2.22 

(d, 3H, 4J(PH) = 0.9 Hz, C(O)Me), 2.85 (d, 6H, 4J(PH) = 2.1 Hz, 

NMe2), 3.93 (d, 2H, 4J(PH) = 1.7 Hz, NCH 2); 31P{ 1H} NMR (CDCl 3): δ 

= 81 ppm; 13C{ 1H} NMR (CDCl 3): δ = 23.1 (d, 3J(PC) = 16.3 Hz, 

C(O) Me), 49.6 (d, 3J(PC) = 2.6 Hz, NMe 2), 70.6 (d, 3J(PC) = 3.0 

Hz, CH 2), 185.2 (d, 2J(PC) = 2.0 Hz, CO). IR (KBr): ν = 1501s, 

(CH2Cl 2): ν = 1506s cm -1  ( νNC+CO). Elemental analysis (%) calcd for 

C23H25N2OPPd (482.84): C 57.21, H 5.22, N 5.80; found: C 57 .01, H 

5.15, N 6.02. 

 

Complex 4⋅BF4: Solid AgBF 4 (0.041 g, 0.21 mmol) was added in 

one portion at room temperature to a stirred soluti on of 

[AuCl(PPh 3)] (0.105 g, 0.21 mmol) in THF (30 mL). After it wa s 

stirred for 0.5 h, the reaction mixture was filtere d using a 
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canula equiped with a fiber glass microfilter. Then  0.103 g of 

solid 3 (0.21 mmol) was added to the filtrate. The resulti ng 

solution was stirred for 2 h, before it was concent rated to ca. a 

quarter of its volume. Hexane (20 mL) was then adde d and a white 

precipitate formed. The latter was recovered by dec antation, 

washed with hexane (2 x 20 mL) and dried in vacuo. This afforded 

4⋅BF4 as a white power in 76% yield (0.165 g). 1H NMR (CDCl 3): δ = 

2.53 (s, 3H, C(O)Me), 2.93 (d, 6H, 4J(PH) = 2.7 Hz, NMe 2), 4.01 

(d, 2H, 4J(PH) = 2.4 Hz, NCH 2); 31P{ 1H} NMR (CDCl 3): δ = 30.7 (s, 

AuP), 90.7 (s, PdP) ppm; 13C{ 1H} NMR (CDCl 3): δ = 26.2 (s, 

C(O) Me), 50.7 (s, NMe 2), 71.1 (s, NCH 2), 185.4 (s, CO). IR 

(CH2Cl 2): ν = 1517s cm -1  [ ν NC+CO]. Elemental analysis (%) calcd for 

C41H40AuBF4N2OP2Pd (1028.91): C 47.86, H 3.92, N 2.72; found: C 

47.56, H 3.76, N 3.12. The triflate analog was simi larly prepared 

from AgSO 3CF3 and colourless crystals of 4⋅SO3CF3⋅⋅⋅⋅•••CH 2Cl 2 

suitable for X-ray diffraction were obtained by lay ering a CH 2Cl 2 

solution with pentane.  

 

Complex 5⋅SO3CF3: Acid-free, solid Ag(SO 3CF3) (0.092 g, 0.036 

mmol) was added in one portion at room temperature to a THF (20 

mL) solution of 3 (0.173 g, 0.36 mmol), placed in a Schlenk flask 

wrapped with an aluminum foil. The solution was sti rred for 1 h 

and turned pale brown. The volatiles were removed u nder reduced 

pressure and the residue was washed with Et 2O (2 x 15 mL) and 

pentane (2 x 15 mL), before it was dried in vacuo. The product 

was obtained as a pale brown powder in 86% yield (0 .230 g). 

Crystals of 5⋅SO3CF3⋅2CH2Cl 2 suitable for X-ray diffraction were 

grown by layering a CH 2Cl 2 solution with pentane. 1H NMR (CDCl 3): 

δ = 2.01 (s, 3H, C(O)Me), 2.87 (d, 6H, 4J(PH) = 2.5 Hz, NMe 2), 

3.99 (d, 2H, 4J(PH) = 2 Hz, CH 2); 31P{ 1H} NMR (CDCl 3): δ = 86.5; 

13C{ 1H} NMR (CDCl 3): δ = 25.3 (s, C(O) Me), 50.1 (s, NMe 2), 70.8 

(s, CH 2), 187.6 (s, CO). IR (CH 2Cl 2): ν  = 1496s cm -1  [ νNC+CO]. Mass 

spectrum (see text). Elemental analysis (%) calcd f or 
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C24H25AgF3N2O4PPdS (739.77): C 38.97, H 3.41, N 3.79; found: C 

39.11, H 3.42, N 3.65. 

 The nature of the reaction solvent appears to play  an 

important role and when CH 2Cl 2 was used in place of THF, we noted 

the formation of a grey suspension. Filtration and evaporation to 

dryness afforded a brown solid whose elemental anal ysis suggested 

the formation of an oligomeric complex with a [(Ag) 233](OTf) 2 

stoichiometry. 

 

Complex 6⋅⋅⋅⋅SO3CF3:  Acid-free, solid Ag(SO 3CF3) (0.107 g, 0.42 

mmol) was added in one portion to a THF (30 mL) sol ution of 3 

(0.401 g, 0.83 mmol) at room temperature. The clear  solution 

turned immediately brown and after 10 min a colourl ess 

precipitate was formed. After the mixture was stirr ed for 3 h, it 

was filtered and the solid was washed with THF (2 × 5 mL). The 

off-white residue was dried in vacuo to afford the first fraction 

of compound 6 (0.41 g, 0.33 mmol). Combining the THF fractions, 

removing the solvent in vacuo and recrystallisation from 

CH2Cl 2/pentane afforded a second crop (0.06 g, 0.05 mmol) , so that 

the desired product was obtained in 92% yield (base d on Pd). 

Single crystals suitable for X-ray diffraction were  obtained from 

CH2Cl 2/pentane. 1H NMR (CDCl 3): δ = 1.94 (s, 3H, C(O)Me), 2.85 (d, 

6H, 4J(PH) = 2.4 Hz, NMe 2), 3.95 (d, 2H, 4J(PH) = 1.9 Hz, NCH 2); 
13C{ 1H} NMR (CDCl 3): δ = 25.4 (d, 3J(PC) = 9.6 Hz, C(O) Me), 50.0 (d, 
3J(PC) = 2.8 Hz, NMe 2), 70.8 (d, 3J(PC) = 3.5 Hz, NCH 2), 187.6 (s, 

CO); 31P{ 1H} NMR (CDCl 3): δ = 87.8; IR (KBr): ν•=  1494s cm -1  [ νNC+CO]. 

Mass spectrum [ES, m/z (rel. int. %)]: 1073.6 [M + - SO 3CF3 (100)], 

483.3 [C 23H25N2OPPd + H (5)]. Elemental analysis (%) calcd for 

C47H50AgF3N4O5P2SPd2 (1222.65): C 46.17, H 4.12, N 4.58; found: C 

46.00, H 4.28, N 4.27. 
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[S1] (a) R. Hoffmann, W. N. Lipscomb, J. Chem. Phys. 1962 , 36, 

2179; 1962 , 37, 2872; (b) R. Hoffmann, J. Chem. Phys. 1963 , 

39, 1397. Geometries have been adapted from the obser ved 

structure of ( 5⋅SO3CF3) n. The parameters are available in 

Table S2.  

[S2]  Full geometry optimization on complexes 3' , 4' , [Ag( 3' )] + 

(Ag +-N and Ag +-(Pd-C) coordination modes), and [Ag( 3' ) 2]
+ (N-

Ag+-N, N-Ag +-(Pd-C), and (Pd-C)-Ag +-(Pd-C) coordination 

modes) have been carried out by means of DFT calcul ations 

with the BP86 exchange-correlation functional, usin g the 

2002 version of the ADF program (ADF User’s Guide R elease 

2002.03; SCM/Vrije Universiteit, Theoretical Chemis try, 

Amsterdam, The Netherlands, 2002). The phenyl subst ituents 

on phosphorus and gold have been modelled by hydrog ens and 

so were the methyl substituents on N(1) and C(10). The 

valence shells of all atoms were described by tripl e- ζ 

Slater functions and the basis set for non-metal at oms was 

supplemented with one polarization function (J. G. Snijders, 

E. J. Baerends, P. Vernooijs, At. Nucl. Tables, 1982 , 26, 

483). All calculations were carried out using the Zero Or der 

Regular Approximation (ZORA) to the relativistic ef fects 

with appropriate description of the inner shells. C omputing 

Ag+ coordinated to benzene in the η1 mode with ZORA leads to 

a bonding energy of 41.9 kcal ⋅mol -1 , in agreement with the 

values reported by Dargel et al and computed with 

relativistic core potentials (T. K. Dargel, R. H. H ertwig, 

W. Koch, Mol. Phys. 1999 , 96, 583). 

[S3] Mulliken population analyses in 3' and in the Ag +-(Pd-C) 

form of [Ag( 3' )] + show that donation from the Pd-C(1) σ bond 

is real, but weak (20% of the total donation). The remaining 

80% take origin in an orbital manifold generating a n 

electron-rich π region in the vicinity of Ag +. Assuming axis 

x colinear with the C(1)-C(4) line and Ag approxima tely 

facing C(1) along z, other donations arise from the  d z2 and 

dxz orbitals of Pd (17%); from π(p z) orbitals of C(1) (20%), 

of C(2) and C(6) (27%), of C(4) (10%); and from oth er, minor 

interactions (6%). 
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[S4] Y. Chen, P. B. Armentrout, Chem. Phys. Lett. 1993 , 210, 123. 

See also note S2. 

[S5] Interestingly, the formation energy of a type II complex 

with mixed coordination modes for Ag + is destabilized by 

about 0.08 eV with respect to a 50% mixture of type  I and 

type III complexes. Extrapolating this result to po lymer 5 

suggests that the stabilization of a type II struct ure 

should be assigned to the crystal environment. Ther efore, 

changing the counterion could be sufficient to modi fy the 

coordination of Ag + along the chain and generate a polymer 

with alternating type I and type III coordination m odes. 

[S6] P. Braunstein, C. Frison, X. Morise, R. D. Ada ms, J. Chem. 

Soc., Dalton Trans. 2000 , 2205. 
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Table S1. Selected interatomic distances (Å) computed for 3’ and  4’ , both conformations of [Ag( 3’ )] + and 

the type I and type II forms of [Ag( 3’ )
2
] +. Experimental distances from the X-ray diffraction  study of 4, 5 

and  6 are given in italics . 

___________________________________________________ ___________________________________________________ _______________ 

3’   4’      4           [Ag( 3’ )] + (calc.)     5          [Ag( 3’ ) 2]
+ (calc.)  6 

Calc.   Calc.    Obs.  N-Ag +   (Pd-C)-Ag +  Obs.      N-Ag +-(Pd-C) a        N-Ag +-N b  Obs 

            type II     type I  

___________________________________________________ ___________________________________________________ _______________ 

M-N(2) c - 2.074   2.085(6) 2.120 - 2.133(3)  2.135 / -   2.100  2.134(5) 

Ag-Pd - -   -  - 2.725 2.884(1)  -     / 2.789 -  -  

Ag-C(1) - -   -  - 2.275 2.263(4)  -     / 2.253 -  -  

N(2)-P(1) 1.692 1.742   1.700(6) 1.742 1.674   1.701(4)  1.729 / 1.680  1.725  1.690(5) 

N(2)-C(10) 1.320 1.353   1.353(9) 1.352 1.312 1.342(6)  1.345 / 1.316 1.346  1.318(7) 

C(10)-O(1) 1.296 1.260   1.273(9) 1.260 1.301 1.286(5)  1.267 / 1.303 1.265  1.260(7) 

Pd-C(1) 2.010 2.010   2.024(8) 2.010 2.070 2.035(4)  2.008 / 2.060 2.012  1.997(6) 

Pd-O(1) 2.155 2.193   2.121(5) 2.200 2.107 2.103(3)  2.186 / 2.117 2.0187 2.102(4) 

Pd-P  2.221 2.220   2.229(2) 2.219 2.262 2.228(1)  2.215 / 2.245 2.218  2.212(2) 

Pd-N  2.153 2.130   2.149(6) 2.131 2.149 2.127(4)  2.135 / 2.139 2.134  2.130(4) 

C(1)-C(2) 1.405 1.401   1.37(1) 1.400 1.420 1.410(6)  1.402 / 1.418 1.402  1.393(9) 

C(1)-C(6) 1.418 1.414   1.41(1) 1.414 1.432 1.423(6)  1.420 / 1.435 1.415  1.404(8) 

___________________________________________________ ___________________________________________________ _______ 
a the first value gives the distance in the N-coordi nated complex; next is the distance in the (Pd-C)-

coordinated complex. b This conformation corresponds to the model predict ed for complex 6. However a C
i
 

symmetry was assumed around Ag instead of the almos t perpendicular conformation of the two Pd moieties  

eventually characterized in 6. c M = Au for 4 and 4’ , Ag for all other systems . 
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Table S2.  Atomic parameters used for the extended Hückel cal culations  
_________________________________________________________________________________ 
Atom   s shell   p shell        d shell 

________________  _______________ _________________ _______________ 
     H

ii 
(eV) Exponent  H

ii 
(eV) Exponent H

ii 
(eV)      Exponents a 

     ζ   ζ        ζ1                           ζ2 
_______________________________________________________________________________________ 
H -13.4 1.3 

C -21.4 1.625 -11.4 1.625 

O -32.3 2.275 -14.8 2.275 

N -26.0 1.95 -13.4 1.95 

P -18.6 1.6 -14.0 1.6 

Pd  -7.32 2.19  -3.75 2.152 -12.02  5.983 (0.5264)  2.613 (0.6373)  

Ag -11.1 2.244  -5.80 2.202 -14.5   6.070 (0.5591)  2.663 (0.6048) 

_________________________________________________________________________________________________ 
a Two Slater orbitals are listed for valence d funct ions. Each is followed  

in parenthesis by the coefficients in the double ze ta expansion. 
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Table S3. Optimized Geometries (DFT/BP86 with ZORA) Obtaine d  

for 3’ , 4’ , [Ag( 3’ )] + and [Ag( 3’ )
2
] + (methyl and phenyl  

substituents modelled by hydrogens) 

________________________________________________________________________ 
Phosphinoiminolate complex of Pd( 3’ )   [Ag( 3’ )] + (Ag +-N conformation) 
Bonding energy: -141.02679 eV  Energy: -136.03663 e V 
Constraint: none   Constraint: none 
________________________________________________________________________ 
Pd -0.0087  0.0259 -0.0318 Ag -3.5218 -3.8397  0.02 18 
P -0.4627 -2.1477  0.0044 Pd -0.0391  0.0723 -0.041 9 
N  0.2969  2.1569 -0.0585 P -0.5432 -2.0889 -0.0490  
O -2.1579  0.0860  0.1156 N  0.3526  2.1671 -0.0354  
H -0.0675 -2.9644 -1.0961 O -2.2298  0.2073  0.1100  
H  0.0650 -2.9692  1.0426 H -0.2645 -2.9373 -1.1572  
C  1.9970  0.0367 -0.1629 H -0.1485 -2.9765  0.9901  
H  0.2614  2.4286 -1.0454 C  1.9664  0.0129 -0.1689  
H -0.4289  2.6869  0.4294 H  0.3519  2.4600 -1.0181  
C  1.6564  2.4279  0.4989 H -0.3614  2.7243  0.4424  
C  2.5760  1.3083  0.0795 C  1.7123  2.3915  0.5549  
C  3.9567  1.5084 -0.0466 C  2.5890  1.2480  0.1256  
C  4.7938  0.4426 -0.3979 C  3.9804  1.3731  0.0211  
C  4.2391 -0.8187 -0.6299 C   4.7598  0.2787 -0.366 6 
C  2.8576 -1.0152 -0.5194 C  4.1473 -0.9416 -0.6570  
C -2.7085 -1.0874  0.1438 C  2.7560 -1.0735 -0.5650  
H -3.8096 -1.0828  0.2080 C -2.8442 -0.8926  0.1092  
N -2.1460 -2.2807  0.1080 H -3.9448 -0.8658  0.1673  
H  1.5464  2.4425  1.5933 N -2.2822 -2.1206  0.0429  
H  2.0330  3.4147  0.1875 H  1.5857  2.3990  1.6467   
H  4.3821  2.5007  0.1264 H  2.1154  3.3695  0.2557  
H  5.8689  0.6004 -0.4975 H  4.4555  2.3327  0.2347  
H  4.8831 -1.6557 -0.9074 H  5.8427  0.3838 -0.4493  
H  2.4583 -2.0112 -0.7232 H  4.7493 -1.7977 -0.9639  
    H  2.3091 -2.0371 -0.8163 
________________________________________________________________________ 
[Ag( 3' )] + (Ag +-(Pd-C) conformation) [Ag( 3’ ) 2]

+ (N-Ag +-N conformation) 
Energy: -135.94264 eV Energy: -279.33181 eV 
Constraint: none Constraint: C i  symmetry 
________________________________________________________________________ 
Ag  1.7568 -0.6731  2.1444 Ag  0.0  0.0  0.0  
Pd  0.0772 -0.0292  0.0978 Pd  0.4819 -0.2397  5.19 33 
P -0.5188 -2.2089  0.0078 C -1.2157 -0.0431  2.7755  
N  0.3120  2.1055  0.0350 N -0.0516 -0.0457  2.0988  
O -2.0192  0.1493 -0.0107 P  1.3192 -0.1176  3.1431  
H -0.0351 -2.9097 -1.1332 N -0.4229 -0.3676  7.1219  
H -0.1503 -3.1456  1.0137 O -1.3635 -0.0855  4.0307  
C  2.1446  0.0393  0.0189 H  2.1060 -1.1670  2.5903  
H  0.1353  2.3642 -0.9418 H  2.1260  0.9762  2.7215  
H -0.3922  2.5914  0.5979 C  2.1513 -0.4045  6.3039  
C  1.7023  2.4903  0.4238 H -0.5812 -1.3677  7.2940  
C  2.6405  1.3826  0.0099 H -1.3352  0.0962  7.1898  
C  3.9390  1.6468 -0.4292 C  0.5465  0.1692  8.1323  
C  4.7814  0.6031 -0.8329 C  1.9301 -0.2196  7.6892  
C  4.3221 -0.7146 -0.8234 C  2.9805 -0.3860  8.6018  
C  3.0181 -0.9978 -0.4037 C  4.2600 -0.7165  8.1517  
C -2.6697 -0.9752 -0.0720 C  4.4874 -0.8901  6.7841  
H -3.7630 -0.8711 -0.1441 C  3.4393 -0.7429  5.8669  
N -2.1915 -2.1972 -0.0520 H -2.1265 -0.0005  2.1616  
H  1.7079  2.6260  1.5145 H  0.4299  1.2622  8.1297  
H  1.9874  3.4520 -0.0245 H  0.3090 -0.1930  9.1430  
H  4.2990  2.6767 -0.4672 H  2.7949 -0.2572  9.6704  
H  5.7946  0.8265 -1.1678 H  5.0743 -0.8432  8.8654  
H  4.9719 -1.5255 -1.1522 H  5.4841 -1.1482  6.4237  
H  2.6680 -2.0300 -0.4392 H  3.6511 -0.9053  4.8083  
 
________________________________________________________________________ 
[Ag( 3’ ) 2]

+ (N-Ag +-(Pd-C)  [Ag( 3’ ) 2]
+ (Pd-C)-Ag +-(Pd-C)  
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conformation)   conformation) 
Energy: -278.89844 eV Energy: -278.53941 eV 
Constraint: none Constraint: C 2 
________________________________________________________________________ 
Ag  0.1130  0.1025  0.0035 Ag  0.0  0.0  0.0531 
Pd  0.4537 -0.1929  5.2254 Pd  2.3342  1.3276 -0.71 90 
C -1.1646  0.2426  2.7911 C  1.0033  2.0050  0.6918  
N  0.0012  0.1241  2.1317 P  3.3541 -0.4551  0.1962  
P  1.3396 -0.1299  3.1962 N  1.6283  3.0715 -1.7578  
N -0.4634 -0.2316  7.1532 O  3.7482  0.8851 -2.2298  
O -1.3458  0.1870  4.0440 H  4.0280 -0.2098  1.4266  
H  2.0084 -1.2545  2.6347 H  2.6457 -1.6313  0.5734  
H  2.2779  0.8682  2.8122 H  2.3182  3.8026 -1.5557  
C  2.0925 -0.5327  6.3344 H  1.6150  2.9500 -2.7741  
H -0.7122 -1.2117  7.3331 C  0.2910  3.4691 -1.2251  
H -1.3291  0.3141  7.2222 C  0.2484  3.1324  0.2445  
C  0.5556  0.2213  8.1567 C -0.4683  3.9150  1.1545  
C  1.8979 -0.2962  7.7150 C -0.4693  3.5989  2.5179  
C  2.9381 -0.5299  8.6237 C  0.2709  2.5092  2.9797  
C  4.1783 -0.9878  8.1737 C  1.0073  1.7287  2.0808  
C  4.3753 -1.2275  6.8118 C  4.5146 -0.1337 -1.9775  
C  3.3370 -1.0078  5.8989 H  5.2618 -0.3518 -2.7549  
H -2.0552  0.4059  2.1623 N  4.5075 -0.9300 -0.9310  
H  0.5387  1.3204  8.1461 H -0.4594  2.8918 -1.7830  
H  0.2891 -0.1101  9.1708 H  0.0895  4.5346 -1.4058  
H  2.7755 -0.3562  9.6896 H -1.0197  4.7889  0.8015  
H  4.9844 -1.1662  8.8854 H -1.0291  4.2185  3.2188  
H  5.3386 -1.5928  6.4534 H  0.2937  2.2728  4.0441  
H  3.5202 -1.2219  4.8441 H  1.6037  0.9038  2.4726  
C  0.5981  0.0204 -2.1953 _________________________ _______ 
Pd -1.4577 -0.0703 -2.2940 [AuPH 3-( 3’ )] +  
P -2.0125 -2.1477 -1.6469 Energy: -153.66480 eV 
N -1.1801  1.8974 -3.0865 Constraint: none 
O -3.5577 -0.0092 -2.5543 
H -1.4847 -3.1993 -2.4501 Au -3.4886 -3.7899 -0.006 9 
H -1.6619 -2.6630 -0.3679 Pd -0.0463  0.0873 -0.042 6 
H -1.2456  1.7755 -4.1046 N -2.3196 -2.0775  0.0186  
H -1.9336  2.5411 -2.8214 P -4.7758 -5.6631 -0.0207  
C  0.1650  2.4417 -2.7305 H -4.1225 -6.8900 -0.3160  
C  1.1235  1.2781 -2.6428 H -5.8566 -5.6901 -0.9458  
C  2.4690  1.4005 -3.0061 H -5.4394 -5.9945  1.1937  
C  3.3325  0.2977 -2.9210 P -0.5787 -2.0674 -0.0704  
C  2.8462 -0.9392 -2.4880 N  0.3753  2.1745  0.0108  
C  1.4951 -1.0790 -2.1409 O -2.2285  0.2491  0.1068  
C -4.1866 -1.0998 -2.2180 H -0.3122 -2.9118 -1.1843  
H -5.2830 -1.0608 -2.3496 H -0.1972 -2.9666  0.9631  
N -3.6875 -2.2226 -1.7459 C  1.9585 -0.0011 -0.1715  
H  0.0656  2.9441 -1.7553 H  0.3782  2.4906 -0.9646  
H  0.5000  3.1967 -3.4602 H -0.3302  2.7302  0.5026  
H  2.8507  2.3603 -3.3683 C  1.7387  2.3639  0.6044  
H  4.3812  0.4045 -3.2094 C  2.5994  1.2192  0.1459  
H  3.5115 -1.8051 -2.4366 C  3.9921  1.3314  0.0402  
H  1.1316 -2.0676 -1.8462 C  4.7584  0.2330 -0.3651  
    C  4.1288 -0.9747 -0.6745 
    C  2.7358 -1.0898 -0.5863 
    C -2.8608 -0.8411  0.0957 
    H -3.9613 -0.8011  0.1547 
    H  1.6129  2.3443  1.6962 
    H  2.1563  3.3434  0.3308 
    H  4.4792  2.2809  0.2715 
    H  5.8427  0.3245 -0.4440 
    H  4.7195 -1.8343 -0.9930 
    H  2.2765 -2.0430 -0.8546  
__________________________________________________________________________ 
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Figure S1. ORTEP view of the structure of complex 4 in 

4⋅SO3CF3⋅0.5CH 2Cl 2 with the complete numbering scheme. Thermal 

ellipsoids enclose 50% of the electron density. 
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Figure S2. ORTEP view of the structure of a Pd-Ag complex un it in 

5⋅SO3CF3⋅2CH2Cl 2 with the complete numbering scheme. Thermal 

ellipsoids enclose 50% of the electron density. 
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Figure S3. Respective orientations of the palladium (pink) a nd 

nitrogen (blue) coordination planes in the polymeri c structure of 

5 in 5⋅SO3CF3⋅2CH2Cl 2.  
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Figure S4. Perspective view along the a axis of silver rows 

(green) flanked with palladium rows (pink) in the c oplanar zig-

zag wire structure of the polymeric complex structu re of 5 in 

5⋅SO3CF3⋅2CH2Cl 2, emphasizing the position of the aryl ring below 

the metal plane (nitrogen, blue; oxygen, orange; ph osphorus, 

yellow). The software used for producing this view is given in 

ref. 11. 
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Figure S5. ORTEP view of the structure of complex 6⋅SO3CF3 with 

the complete numbering scheme. Thermal ellipsoids e nclose 50% of 

the electron density. 
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Figure S6. MOLDEN view of the LUMO of [Ag( 3’ )] + in the Ag +-(Pd-C) 

situation, as obtained from DFT calculations. 

 


