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Abstract 
In the title complex, [Ag(NO2){(C6H5)3P}2].CH2C12, 
the Ag ÷ cation exhibits a tetrahedral coordination built 
up by the two O atoms of the anion [Ag--O 2.386 (3) 
and 2.481 (3).~,] and the two P atoms of the ligands 
[Ag--P  2.4120(12) and 2.4401 (12) A], and lies within 
the plane of the anion [N--O 1.253 (4) and 1.259 (4) ,4,, 
and O--N---O 114.1 (3)°]. 
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Comment 
In the course of our work on Ag+-oxoanion interactions 
in ordinary salts and coordination compounds (Belaj et 
al., 1997), we isolated the title compound, (I). The inti- 
mate neutral ion pairs (1:1) found in (I) are much more 
shielded by the triphenylphosphine ligands and the sol- 
vent molecules than those in [(C6H5)3P]2AgNO3 (Bar- 
ron et al., 1986); whereas the shortest A g . . . O  distances 
besides those within the ion pair are 3.075 (3).& in the 
latter compound, they are 6.836 (4) ,4, in (I). The almost 
planar arrangement of the Ag+-NO2 - ion pair in (I) can 
be conceived as part of the infinite [ . . .NO2- . . .Ag  ÷.. "]n 
chains in the lattice of AgNO2 (Ohba & Saito, 1981). 
The A g - - O  [2.441 (3).,~] and N - - O  [1.248 (3),4,] dis- 
tances, and the O - - N - - O  angle [114.6(4) °] in A g N O 2  

are close to those of (I) (see Table 1). No indication of 
partial covalency in the A g - - O  bond is found in the ion 
pair of (I); the differences in the two A g - - O  distances 
are accounted for by lattice effects. 
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Similar structural fragments are found in the disor- 
dered structures of AgNa(NO2)2 (Ishihara et al., 1987) 
and Ag2Li(NO2)3 (Ohba et al., 1986). In contrast to 
these structures in which the anion is situated between 
two Ag + ions, no disorder of the NO2- anion is de- 
tected in (I), since in the packing, the N atom of the 
anion is surrounded by the phenyl rings and the solvent 
molecule. 
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Fig. 1. The asymmetric unit of (I) showing 5()~ probability displace- 
ment ellipsoids. The four shortest contacts to the Ag ÷ ion are plotted 
with dashed bonds. 

Experimental 

Triphenylphosphine (2.02 g) and AgNO2 (0.59 g) (molar ratio 
2:1) were dissolved in 10ml of CH2C12 and stirred at 313 K 
in a closed tube until all the solid had disappeared. On slow 
cooling, large opaque crystals [m.p. 503.8 K (dec.)] separated 
from the solution. The measurements were performed with 
a single crystal which was immersed in oil and immediately 
cooled to 90 K. 

Crystal data 

[Ag(NO2)(CIsHIsP)2].- 
CH2C12 

Mr = 763.39 
Triclinic 
N 
a = 10.817 (2) A, 
b = 12.908 (3) A, 
c = 14.080 (3) ,,~ 
a = 105.13 (3) ° 
/3 = 105.77 (4) ° 
7 = 103.46 (4) ° 
V = 1726.0 (6) ,~3 
Z = 2  
Dx = 1.469 Mg m -3 
Dm not measured 

Mo Ko~ radiation 
A = 0.71069 ,~ 
Cell parameters from 55 

reflections 
0 = 15.1-19.8 ° 
/z = 0.865 mm- 
T = 90 (2) K 
Block 
0.35 x 0.20 x 0.20 mm 
Colourless 
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728 [Ag(NO2)(C18H15P)2].CH2C12 

Data collection 

Stoe four-circle diffractom- 
eter 

w scans 
Absorption correction: none 
8624 measured reflections 
7611 independent reflections 
6331 reflections with 

I > 2o-(/) 

Refinement 

Refinement on F 2 
R[F 2 > 2o.(F2)] = 0.047 
wR(F 2) = 0.134 

S = 1.044 
7602 reflections 
413 parameters  
H atoms constrained 
w = 1/[o.2(F~) + (0 .0776P)  2 

+ 1.955P] 
where P = (Fo e + 2F~)/3  

Rint = 0.040 
0max = 27.5 ° 
h = - 9  ~ 13 
k = - 1 6 ~ 9  
I = - 1 8  ~ 18 
3 standard reflections 

every 100 reflections 
intensity decay: 1.52% 

(A/o.)m,~ = 0.001 
Z~Pmax = 1.253 e ,~-3 
Apmin = -- 1.670 e ,~-3 
Extinction correction: none 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Table 1. Selected geometric parameters (A, °) 
Agl--O2 2.386 (3) 
AgI--PI 2.4120 (12) 
AgI--P2 2.4401 (12) 
AgI--O1 2.481 (3) 
N I--OI 1.253 (4) 
N 1--O2 1.259 (4) 
Cll---C 1 1.777 (6) 

O2--AgI--PI 118.35 (8) 
O2--Ag l--P2 109.99 (8) 
P1 --Agl--P2 128.67 (4) 
O2--Ag 1 --O I 51.25 ( I 0) 
PI--Agl--O1 120.81 (8) 
P2--Ag I --O I 102.06 (8) 
OI--N I--O2 114.1 (3) 
N1--OI--Agl 95.1 (2) 

O1--N I--O2--Agl - 1.3 (4) 
P2--AgI--PI--C26 -169.02 (12) 

C12--C I 1.769 (6) 
PI--C26 1.815 (3) 
PI--C 16 1.825 (3) 
PI--C36 1.826 (4) 
P2--C46 1.821 (4) 
P2--C56 1.826 (3) 
P2--C66 1.826 (4) 

N 1--O2--Ag 1 99.6 (2) 
C12--C 1~11  I1.3 (3) 
C26---P1--Ag 1 17.64 (12) 
CI6--P1--Agl 10.01 (12) 
C36--P1--Ag I 11.74 (12) 
C4~-P2--Ag I 15.14 ( 12 ) 
C56--P2--Ag I 16.73 (12) 
C6~-P2--Ag I 108.82 (12) 

PI--AgI--P2--C46 -179.82 (12) 

The C atoms of the phenyl rings were refined without any 
constraints. The H atoms were constrained to parent sites and 
common isotropic displacement parameters were refined for 
the H atoms of the same phenyl group [Ui~o = 0.036 (5)- 
0.046 (6) ,~, 2] and for the H atoms of the solvent mol- 
ecule [Ui~o = 0.091 (16),~,2]. The strongest peaks (0.63 to 

3 1.253 e A-  ) and the holes deeper than -0.61 e,~ -3 in the 
final difference Fourier map were situated 0.75-1.29 ,~ from 
the Ag ÷ ion. 

Data  col lect ion:  local program.  Cell  ref inement :  local pro- 
gram.  Data  reduct ion:  local program.  Program(s)  used to solve 
structure:  SHELXS86 (Sheldrick,  1985). Program(s)  used to re- 
fine structure: SHELXL93 (Sheldrick,  1993). Molecu la r  graph- 
ics: ORTEP (Johnson,  1965). Sof tware  used to prepare mate- 
rial for  publ icat ion:  SHELXL93. 

FB thanks Professor Dr C. Kratky, Institute of  Phys- 
ical Chemistry, University of  Graz, Austria, for the use 
of  the diffractometer. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: SKI 123). Services for accessing these 
data are described at the back of the journal. 
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Abstract  

The title compounds, (C10HI1N2)2[SnC14(CH3)2] and 
(CIoHllN2)2[SnC14(C6H5)2], have been prepared from 
the reaction of  8-methylaminoquinoline with diorganotin 
dichlorides. In the methyl compound, the Sn atom is 
coordinated to two methyl groups, which are trans with 
respect to each other [ S n - - C  2.102 (5) and 2.103 (4) A,], 
and to four C1 atoms [Sn--C1 2.442(1) ,  2.461 (1), 
2.894 (1) and 3.098 (1),4,]. The two long Sn--C1 bonds 
are trans to the short ones and their CI atoms are 
hydrogen bonded to the N - - H  groups of  the 8-methyl- 
aminoquinolinium cations. The Sn--CH3 bonds are bent 
away from the short Sn--CI  bonds so that the C H 3 - -  
Sn--CH3 angle is 155.7(2) °. A correlation between 
the C- -Sn- - -C  angle and the Sn---CI bond lengths was 
observed. The anion of the phenyl compound is close 
to being octahedral and has exact twofold symmetry; 
the phenyl groUpSoare t rans with respect to each other 
[ S n - - C  2.143 (2)A]  and Sn--C1 distances are in the 
range 2.497 (1)-2.672 (1).~. Two CI atoms are hydro- 
gen bonded to N - - H  groups of  the cations. 
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