
Inorganica 
Chimica Acta 

ELSEVIER Inorganica Chimica Acta 223 (1994) 161-164 

Note 

Polyhalophenylsilver(1) complexes 

Eduardo J. Fern6ndeza, Antonio LagunabT*, Arhzazu Mendia” 
“Depatiamento de Quimica, Universidad de La Rioja, 26001 Logrorio, Spain 

bDepatiamento de Quimica Inorga’nica, Instihrto de Ciencia de Materiales de Arag&, Universidad de Zaragoza, C.S.I.C., 50009 Zaragoza, Spain 

Received by Editor 15 January 1994; received by Publisher 29 March 1994 

Abstract 

The reaction of [AgR] (R= 2,4,6-C6F3H,, CeFS or C&I,) with neutral Iigands L (L=pyridine, 3-fluoropyridine, tetrahydro- 
thiophene or 2,2’-bipyridyl) gives [Ag,R,L]. The same complexes are obtained by reaction of NBu,[AgR,] with [AgL&IO,. 
The 19F NMR spectra suggest the presence of bridging perfluorophenyl groups and a tetranuclear structure is proposed. 
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1. Introduction 

Few mono- or polynuclear arylsilver(1) complexes 
AgR (R = Ph, C6F5, C,Cl,, Me&H,, Me&H,, Me&H,, 
(MeO),C,H,, (MeO),C,H, or Ph,C,H,) [l-4] and 
Ag(C,F,)(ylide) [5] have been reported, and, to the 
best of our knowledge, no aryl complexes of the type 
Ag,R,L (L= neutral ligand) have been described. 

In this paper we describe the synthesis of Ag,R*L 
(R=2,4,6-C,F,H,, C,F, or C&l,; L= SC,H, (tht), 
C,H,N (py), 3-F(C,H,N) (Fpy) or 2,2’-bipyridyl (bipy) 
obtained by reaction of AgR with the neutral ligand 
or of NBu,[AgR,] with [AgL,]ClO,. 

2. Experimental 

‘H and 19F NMR spectra were obtained on a Varian 

XL-200 instrument in OC(CD,), solution; chemical 
shifts are quoted relative to SiMe, (lH) and CFCl, 
(external; 19F). C, H and N analyses were performed 
with a Perkin-Elmer 240B microanalyser. Conductivities 
were measured in c. 5 X lop4 M acetone solution with 
a Philips PW 9509 apparatus. Molecular weights were 
determined in approximately 10m2 M solution in CHCl, 
~lcino the iww&=-dir methrrrl nn R Knanpr vsnnnr TITPQUITC Y”“‘b CllV ‘U”Y IVYIIV ll.“.l.V.. -1. u -YI&...I- ‘“Y’““’ y&V”““‘- 

osmometer model 1100. Melting points were determined 
in a Biichi apparatus and are uncorrected. All the 
reactions were performed at room temperature and 

*Corresponding author. 

carried out under nitrogen atmosphere. Anhydrous and 
deoxygenated solvents were used. 

The yields, melting points, C, H and N analyses, and 
conductivities are listed in Table 1. ‘H and 19F NMR 
data are given in Table 2. 

2.1. Preparation of the complexes 

2.1.1. [Ag2(2,4,6-~6~3~2)*~1 &=PY Cl), FPY (2), tht 
(3) or bipy (4)) 

The following procedures were used. 
(a) To a solution of Ag(2,4,6-C,F,H,) [6] (0.2398, 1 

mmol) in diethyl ether (50 ml) was added the neutral 
ligand (L=py (80 ~1, 1 mmol), Fpy (86 ~1, 1 mmol), 
tht (89 ~1, 1 mmol) or bipy (0.762 g, 0.5 mmol)). The 
solution was stirred for 45 min and the white precipitate 

of 4 was filtered off. Concentration of the solution to 
c. 5 ml gave complex 3. Evaporation of the solution 
to c. 3 ml and addition of hexane (20 ml) led to 1. 

(b) To a solution of NBu4[Ag(2,4,6-C6F3H2)2] [6] 
(0.288g, 0.5 mmol) in dichloromethane (50 ml) was 
added [AgLJClO, (L=py (O.l23g, 0.5 mmol), Fpy 
(0.2Olg, 0.5 mmol), tht (0.192 g, 0.5 mmol) or L= bipy 
(0.182 g, 0.5 mmol)) and the mixture was stirred for 
1 h. The solvent was evaporated to dryness and the 
white solid (1, 2 or 3) was treated with diethyl ether. 
The insoluble (NBuJCIO, was filtered off. Concen- 
tration of solution to c. 5 ml and addition of n-hexane 
(20 ml) led to precipitation of complexes l-3 as white 
solids. 
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Table 1 

Analytical data for the complexes 

Complexes Yield” 

(%) 

Analysi? (%) M.p. ANC 

(“C) 
C H N 

[A~~(W~H~)~(PY)I (I) 78, 47 36.9 1.75 2.45 150 (dec.) 4 

(36.65) (1.65) (2.55) 

1Agz(W,H&(Fpy)l (2) 74, 36 35.0 1.3 2.2 155 (dec.) 6 

(35.55) (1.4) (2.45) 

IAg,(C&H&(tht)l (3) 78, 58 34.6 2.35 150 (dec.) 4 

(33.95) (2.15) 

[Agz(C&H&(bipy)l (4) 75, 65 42.0 1.85 4.35 120 (dec.) 7 

(41.7) (1.9) (4.45) 

~A~z(CJU(FPY)I (5) 86, 51 32.0 0.6 2.35 155 (dec.) 32 

(31.6) (0.65) (2.2) 

[Agz(C,F&(tht)l (6) 62, 53 30.05 1.25 190 (dec.) 24 

(30.15) (1.3) 

t&GJ%Mbipy)l (7) 82, 83 37.15 1.0 4.05 150 (dec.) 23 

(37.45) (1.15) (4.0) 

IAgz(GWz(py)l (8) 53, 77 25.6 0.65 1.6 95 (dec.) d 

(25.75) (0.65) (1.8) 

[Ag,(GCM,(tht)l (9) 64, 73 23.65 0.9 70 (dec.) d 

(23.95) (1.0) 
[Ag,(C&L)z(bipy)l (lo) 75, 64 29.8 1.0 3.45 110 (dec.) d 

(30.35) (0.95) (3.45) 

“According to Eq. (1) or Eq. (2). 

bCalculated values are given in parentheses. 

‘In acetone W’ cm* mol-‘. 

‘Insoluble. 

For 4 the white solid was washed with 3 X 10 ml of 
water and the solid was dissolved in dichloromethane 
(20 ml). The solution was filtered through a 2 cm layer 
of anhydrous magnesium sulfate and evaporated to -5 
ml. Addition of diethyl ether (20 ml) gave complex 4 
as a white solid. 

2.1.2. [Agz(C,F,),L] (L=Fpy (S), tht (6) or bipr (7)) 
The following procedures were used. 
(a) To a solution of Ag(C,F,) [2] (0.275 g, 1 mmol) 

in diethyl ether (50 ml) was added the neutral ligand 
(L=Fpy (86 ~1, 1 mmol), tht (89 ~1, 1 mmol) or bipy 
(0.762 g, 0.5 mmol)). After stirring for 30 min the 
solution was evaporated to -5 ml. Addition of n- 
hexane afforded complexes 5-7 as white solids. 

(b) To a solution of NBu,[Ag(C,F,),] [2] (0.3428, 
0.5 mmol) in dichloromethane (50 ml) was added 
[AgLJClO, (L=Fpy (0.2Olg, 0.5 mmol), tht (0.192 g, 
0.5 mmol) or L, = bipy (O.l82g, 0.5 mmol)). After stirring 
the mixture for 3 h, the precipitate of complex 7 was 
filtered off and washed with 2x3 ml of diethyl ether. 
For complexes 5 and 6 the solution was evaporated to 
dryness. The resulting solid was treated with diethyl 
ether (30 ml) and the precipitated (NBu,)ClO, was 
filtered off. Concentration of the solution to -5 ml 

and addition of n-hexane (10 ml) gave complexes 5 or 
6 as white solids. 

2.1.3. [Ag2(CgC15)2L] (L=py (8), tht (9) or bipy 

00)) 
The following procedures were used. 

(a) To a suspension of Ag(C,Cl,) [2] (0.257g,l mmol) 
in tetrahydrofuran (50 ml) was added the neutral ligand 
(L=py (80 ~1, 1 mmol), tht (89 ~1, 1 mmol) or bipy 
(0.762 g, 0.5 mmol)). After stirring the mixture for 4 
h the precipitate of complex 10 was filtered off and 
washed with 2X3 ml of tetrahydrofuran. Evaporation 
of the solution to -5 ml and addition of diethyl ether 
(20 ml) gave complexes 8 or 9 as white solids. 

(b) To a solution of NBu,[Ag(C,CI,),] [2] (0.425 g, 
0.5 mmol) in dichloromethane (50 ml) or tetrahydro- 
furan (50 ml, L= tht) was added [AgLJC104 (L= py 
(0.123 g, 0.5 mmol), tht (0.192 g, 0.5 mmol) or L, = bipy 
(0.182 g, 0.5 mmol)). After stirring the mixture for 3 
h, the precipitate of complexes 8 or 10 was filtered 
off. The tetrahydrofuran solution (9) was evaporated 
to dryness and the resulting solid was washed with 
water (3 X5 ml). The solid was dissolved in dichloro- 
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fluorophenyl complexes 5-7 appear, which indicates the 
presence of only one type of polyfluorophenyl ligands 
in these derivatives. The resonances due to the para- 
F appear as an apparent quintuplet (J(FH)=J(FF) 
-9.5 Hz) for Ag(C,F,H,) and complexes 1 or 2 and 
as a triplet for the pentafluorophenyl derivatives. The 
resonance due to the fluorine atom of 3-fluoropyridine 
appears as a broad singlet at 6 - 124.0 or - 124.4 for 
complexes 2 or 5, respectively. Integration of the signals 
confirms the proposed stoichiometry. 

It has been reported in pentafluorophenyl palladium 
or platinum complexes [7,8] that the signals due to the 
ortho- and para-fluorine atoms of the bridging C,F, 
appear at lower fields than those due to the terminal 
C,F, groups. A similar feature is observed in the lgF 
NMR spectrum of the bridging trifluorophenyl in [(p- 
C,F,H,){Au(PPh,)},]ClO, [6] compared with the ter- 
minal C,F,H, group in [Au(C,F,H,)(PPh,)] (Table 2). 
Also the ortho- and paru-fluorine resonances of [AgR] 
(R=C,F, or C,F,H,) and complexes l-7 appear at 
lower fields than those of NBu,[AgR,] suggesting the 
presence of bridging perfIuoropheny1 groups in these 
derivatives. 

The structures of the copper complexes 
Cu4(mes)4(tht)2 [9], Cu,Ph,(SMe,), [lo] and Cu,(2- 

MeC,H&(SMe& WI h ave been described and contain 
four copper centres bonded by four bridging aryl groups. 

b - 

QL_@ 
I \ 

L- Ag &5---L 

\ I 

Fig. 1. Proposed stzre for [Ag2R2L]. 
u 

We assume a similar structure for our silver complexes 
(Fig. 1). It has not been possible to grow good crystals 
for X-ray studies but we propose a tetranuclear structure 
because our complexes have the same stoichiometry as 
the copper complexes and “F NMR suggests the pres- 

ence of only one type of polyfluorophenyl group, each 
one bridging two silver centres. 
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