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Abstract 

The novel macrocycle 3,11-bis[4-(n-hexyloxy)benzoyloxy]- 
1,5,9,13-tetrathiacyclohexadecane (2) was obtained as a mix- 
ture of cis and truns isomers by reaction of 1,5,9,13-tetra- 
thiacyclohexadecane-3,11-diol (1) (as and puns) and 4-(n- 
hexyloxy)benzoyl chloride. Ligand 2 readily reacts with 
[Cur(MeCN)JPF6 to afford the white, cationic complex 
[Cu’(2)]PF,, wherein 2 acts as a tetradentate donor. Polarising 
microscopy showed no mesomorphism of either 2 or the 
[Cut(2)]PF, species. 
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Ligand design is always a crucial step in coordination 
chemistry studies as the nature and architectural or- 
ganisation of the donors will strongly influence the 
chemical and physical properties of the complexed 
species. This is especially true in the area of metal- 
lomesogens (metal-containing liquid crystals) wherein 
the structure-properties relationship is well established 
[l], although one must better refer to the molecular 
shape rather than to the coordination geometry. 

In our quest for macrocyclic thermotropic metallo- 
mesogens [2], we planned to properly modify simple 
polydentate macrocycles in order to get ligands with 
a predetermined shape. The introduction of a given 
number of substituents onto a macrocycle does not 
necessarily change the coordination character of the 
ligand, although it can result in a dramatic change of 
the supramolecular organisation [3]. Thus grafting two 
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p-alkoxybenzoyl chains to a diaza tetrathia B-membered 
macrocycle led to a non-mesogenic ligand which even- 
tually afforded a Pd(I1) complex with mesomorphic 
behaviour [2]. 

n 

The macrocycle [16]aneS,-diol (Aldrich, mixture of 
cis and trans) (1) was reacted with 2.5 equiv. of 4-(n- 
hexyloxy)benzoyl chloride in the presence of 2.5 equiv. 
of NEt, under reflux conditions (benzene, 20 h). After 
workup the novel 3,11-bis[4-(n-hexyloxy)benzoyloxy]- 
1,5,9,13-tetrathiacyclohexadecane (2)** was obtained as 
a white solid in 20% yield. Macrocycle 2, which has 
an ideal elongated shape, is actually a mixture of cti 
and tram isomers as can be easily ascertained by “C{‘H} 
NMR spectroscopy (Fig. 1). 

Monomeric macrocyclic complexes incorporating 16- 
membered tetrathia ligands are scarce [4, 51 and most 
of them adopt an octahedral geometry with the ma- 
crocycle occupying all the equatorial positions. Ligands 
such as [16]aneS, can also accommodate tetra- 
hedral coordination environments as predicted for 
[Cu’([l6]aneS,)]+ [6]. 

The reaction of one equivalent of 2 with one equivalent 
of [Cu’(MeCN),]PF, in CH,Cl,/MeCN followed by n- 
hexane addition gave the cationic [Cu’(2)]PF,+ as a 
white solid in 62% yield. Spectroscopic characterisation 
is fully consistent with the monomeric formulation, 
although the presence of the different isomers is not 
so obvious from room temperature NMR spectra. In 
particular, the 13C NMR spectrum of the complex (Fig. 
1, upper trace) shows four distinct resonances for the 
carbon atoms of the macrocyclic core as expected for 
a ligand tetracoordinated in a symmetrical fashion. 

Polarising optical microscopy showed that, despite 
our expectations, both 2 and its copper(I) derivative 

**Satisfactory elemental analysis results. IT-IR (Nujol mull): 
Y (C=O) 1708 cm-r. ‘H NMR (CDQ, 300 MHz): 6 0.91 (t, 
6H), 1.33-1.46 (m. 12H), 1.79 (m. 4H), 2.01 (m, 4H, Hd), 2.70-3.08 
(m, 16H, H,+H,), 4.00 (t, 6H), 5.29 (m. 2H, H,), 6.90 (d, 4H), 
7.99 (d, 4H). ‘%{‘H} NMR (CDCII, 75.5 MHz): 6 13.92, 22.52, 
25.62, 29.07, 29.61, 29.92, 31.48, 31.51, 31.62, 34.95, 35 14, 68.30, 
72.46, 7286, 114.22, 122.18, 131.78, 163.24, 165.72, 165.78. 

‘IT-IR (Nujol mull): v (C=O) 1712(br) cm-‘. A,,, (9X 10m4 
M, MeNOr): 63.4 R-’ M-’ cm*. FAB mass spectrum (3-nitrobenzyl 
alcohol matrtx): m/z 799 ([“3Cu(2)]+). ‘H NMR (CDCl,, 300 
MHz): 6 0.90 (t. 6H), 1.33-1.48 (m, 12H), 1.79 (m, 4H), 2.17 
(m, 4H, HJ, 3.03 (m, 8H, H, or HJ, 3.27 (m, 8H, H, or Hb), 
4.00 (t. 6H), 5.47 (m, 2H, H,), 6.93 (d, 4H), 7.95 (d, 4H). *3C{‘H) 
NMR (CDCI,, 75.5 MHz): 6 13.90, 22.51, 24.25, 25.61, 29.04, 
31.50, 35.27, 38.04, 68.47, 114.55, 120.93, 131.94, 163.86, 164.93. 
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nation) could lead to an increase of the breadth of 
the cation and therefore destabilisation of a mesophase. 
On the other hand, the presence of an isomeric mixture 
[7] or the ionic nature of the complex [8] is not at all 
an obstacle toward the formation of mesophases. 

Given the above results, we are now exploring the 
possrbility of synthesising ligands with either different 
cores or substituents. The choice of metal ions other 
than Cu(1) could also ensure a less pronounced change 
in the resulting molecular shape of the complexes as 
compared to the ligand’s shape. 
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Fig. 1. 75.5 MHz ‘%{‘H} NMR spectra (CDCI,) of macrocycle 
2 and [Cu’(Z)]PF, in the region of methylene carbons. 
o = Methylene tail carbons. 

are devoid of mesomorphism. Whereas the absence of 
mesomorphism for 2 can be reasonably ascribed to the 
lack of a fairly rigid central core, the same reason 
cannot account for the similar behaviour of [Cu’(2)]PF,. 
Core rigidification of saturated macrocyclic ligands 
through metal coordination is indeed a way to induce 
mesomorphism [2, 3c] and failure to achieve the latter 
must be for additional reasons. 

Provided the hydrocarbon tails are extended in op- 
posite directions (as we would expect for the free 
ligand), the molecule should have an approximately 
linear (or rod-like) shape with a good length-to-breadth 
ratio. However, the possible curling of the aliphatic 
chains (induced by core reorganisation upon coordi- 
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