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TABLE I. Fractional Atom Coordinates (X 104) and Iso- 

tropic Temperature Factors (A2 X 103). 
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Introduction 

During the last decade, macrocyclic, macropoly- 
cyclic and acylic ligands have been designed which 
coordinate alkali metal ions well [l--3]. Recently 
reported polypod ligands may be considered ‘non- 
cyclic cryptands’ [4-61 and indeed some of their 
complexes with alkali and earth metal ions are more 
stable than the respective linear oligoether and cyclic 
crown ether complexes [6]. 
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Structural details of complexes of alkali cations. 
and macrocylic, macropolycyclic and acyclic ethers 
are known [e.g. 2, 71 ; it seemed, therefore, worth- 
while to study a complex of an alkali cation with a 
tripod ether. 
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Experimental 

Yellow, cube-shaped crystals were grown from a 
mixture of ethyl acetate and methanol. Crystal data: 
C36H36N403RbI, molecular weight 785.09, mono- 
clinic space group P2Jn, a = 9.736(3) A, b = 15.931 
(5) A, c = 23.888(8) A, fl= 92.20(3)“, dcalc. = 1.408 g 
cm-3,Z=4,&MoQ=2.16mm-‘. 

The three dimensional intensity data were col- 
lected from a crystal of dimensions 0.2 X 0.3 X 0.3 
mm’, with an automated STOE four-circle X-ray 
diffractometer using monochromated Mob radiation 
(h = 0.71069 A) for 0 values between 3’ and 25”. 
4801 independent reflections were measured, of 
which 2563 were considered as observed (F > 40(F)). 
Data were corrected for Lp and absorption effects. 
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The heavy atoms were located from a three- 
dimensional Patterson function, and a Fourier syn- 
thesis then revealed all the non-hydrogen atoms. In 
order to avoid a poor ratio of the number of refined 
parameters to the number of observed reflections, the 
three quinolyl nuclei and attached H atoms were 
refined as rigid groups after idealising their geometries 
(interatomic distances 1.395 A and 0.96 A, respec- 
tively, bond angles 120.0’). For the refinement of 
H atoms of secondary methylene groups a riding 
model was employed. All thermal parameters of H 
atoms were fmed at values 1.2 times the U values 
of attached C atoms. Several cycles of blocked cas- 

*Equivalent isotropic U calculated from anisotropic U. 

cade least-squares refinement including anisotropic 
thermal parameters only for the heavy atoms resulted 
in a residual factor, R,, of 0.076 (w = l/a’). 

Final atom parameters are listed in Table I, the 
structure of the complex is shown in Fig. l.** 

Results and Discussion 

The cation is coordinated by the iodide and also 
cradled by the three chains of the ligand so that all 

*Author to whom correspondence should be sent. 

**Lists of bond lengths and angles, H atom parameters and 
observed and calculated structure factors may be obtained 
from the authors on request. 



L36 Inorganica Chimica Acta Letters 

Fig. 1. The Structure of the Complex. Radii are arbitrary. Coordination distances [A] are: to I- = 3.758(2), to N(1) = 3.144(8), 
to 0(12) = 3.029(11), to N(15) = 2.999(12), to N(16) = 3.133(9), to O(27) = 3.034(12), to N(30) = 3.198(8), and to O(41) = 
3.059(11). 

its seven hetero-atoms are brought into coordinating 
positions with distances slightly longer than the 
respective sum of van der Waals and ionic radii 
(see Fig. 1). 

In the section of the ligand containing equatorially 
coordinating hetero-atoms this is achieved without 
violating the usual stereochemical constraints [2], 
i.e. the C-X-C-C and X-C-C-X moieties are 
trans and gauche respectively along the linear chain. 
Additional coordination of apical hetero-atoms 
N(30) and 0(41), however, requires considerable 
deviations from the strain-free conformation which 
is reflected by the torsion angles: C(14)-N(15)- 
(C43)-C(42) = -138(l)“, C(29)-N( 15)-C(43)- 
C(42) = 100(2)‘, C(38)-0(4 l)-C(42)-C(43) = 
8 l(2)” ; in addition C( 13)-C( 14)-N( 15)-C(43) and 
C(28)-C(29)-N( lS)-C(43) are gauche instead of 
trans. A 50% overlap of aromatic nuclei N(1) to 
C( 10) and N(30) to C(39) (distance and angle between 
ring planes 3.17(2) A, 3(2)’ respectively) probably 
stabilises this configuration via intramolecular rr**rr 
interactions. Furthermore, there are short inter- 
molecular contacts between parallel aromatic systems 
N( 16) to C(25) related by a crystallographic centre of 
inversion. In view of their inert gas electronic struc- 
tures alkali metal ions can be considered as spherical 
e--acceptors and might not require distinct geo- 
metries upon complex formation as do transition 
metals. However, a ‘spherical’ ie. helical wrapping 
by ligands mentioned above is not always observed. 
Especially with cyclic or short acyclic ethers, the 
coordination geometry is as close to a regular poly- 
hedron as the stereochemistry of the ligand allows 
[2, 71. This also holds for the compound under study 
where the five hetero-atoms N(1) to 0(27) are co- 
planar with Rb’ within 0.2 A and form an incomplete 

hexagon. The remaining two hetero-atoms and I- 
complete the coordination bipyramid. 

From the coordination geometries of Rb’ in com- 
plexes with comparable ligands, namely (1) the cyclic 
2,3,11,12-dibenzo-1,4,7,lO,l3,16-hexaoxocyclo-octa- 
deca-2,11-diene (‘dibenzo-18.crown-6’) [8], (2) the 
acyclic his-(8-quinolyloxyethyl)ether [9] , and (3) the 
bicyclic 4,7,13,16,21,24-hexaoxa-1 ,lO-diazabicyclo- 
[8.8.8] hexacosane (‘[2.2.2] ‘) [lo] it appears that 
the tripod wraps around the cation in the manner of 
a linear ligand rather than a cryptand. 
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