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In the anhydrous crystal the discoid amphiphile TP6E02M (1) packs in tilted columns whereas in the more hydrated 
liquid crystal phases these columns are vertical. 

To exploit the supramolecular organisation inherent in liquid 
crystals (for example by building in chemical functionality) it is 
necessary to engineer systems where the nature of this 
organisation is wholly predictable. One approach to this 
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Figure 1. a Axis projection of the molecule, showing the central core 
with four extended side-chains and two non-extended side-chains. 

problem is to make a disc-shaped amphiphilel--5 such as 

(TP6E02M)lA in which a rigid hydrophobic core is surroun- 
ded by a ring of hydrophilic groups. In water such a discoid 
amphiphile must give columnar aggregates. We have shown 
that TP6E02M forms such aggregates in an extended 
sequence of phases [at 3 "C with increasing hydration: crystal 
-+ modified monoclinic structure (Cm0) -+ tetragonal phase 

2,3,6,7,10,1l-hexa-( 1,4,7-trioxaoctyl)triphenylene (1) 

Figure 2. 6 Axis projection, showing the angle of tilt of the molecule 
cores. 
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Figure 3. a Axis projection of the unit cell with onlv the central cores of the 12 molecules drawn in for clarity. This show the alternation 
of the orientation of the molecules up the a axis. D i r k o n  of b and c axes as indicated. 

(Ctd) -+ hexagonal phase (chd) -+ nematic phase (Ni)-+ 
isotropic micellar solution]. 1 4  Whereas the structures of the 
liquid crystal phases of TP6E02M are now clear a complete 
understanding of the phase behaviour requires a crystal 
structure for the unhydrated compound. 

TP6E02M was prepared by the method previously repor- 
ted except that the alkylation step was performed using 
potassium carbonatelethanol; a method which gives much 
better yields than using sodium hydride/dimethyl sulphoxide.3 
The crystal habit (thin hair-like needles) and the low melting 
point of the solid made it difficult to obtain good X-ray 
diffraction data, but at 0 "C data sufficient to define the 
interesting features of the system were obtained.? The 
structure was solved for all non-hydrogen atoms and a large 
number of hydrogens could be placed at calculated positions. 
The individual molecules have four extended and two coiled 
ethyleneoxy chains (Figure 1). The geometry of the triphenyl- 
ene nucleus and the conformation adopted by the aryl ether 
bonds6 are as expected. The conformations of the ethyleneoxy 
chains for the most part follow the trans-gauche-trans pattern 
seen in other ethyleneoxy derivatives.7 Packing is rather 
inefficient leading to a free volume/unit cell8 of ca. 143 A3. 
This may account for the ability of the crystal to take up to 7% 
by weight of D 2 0  at 3 "C without change in the lattice 
dimensions.4 The interesting feature of the X-ray crystal 
structure, however, is the arrangement of the molecules in 

~~~ ~ ~~~~ 

T Crystal data for (1): C48H72018, M = 937.1, monoclinic, space group 
P2,la, a = 9.28(1), b = 36.59(8), c = 14.88(3) A, /3 = 94.9(2)", U = 
5034.1 A3, 2 = 4, F(OO0) = 2016; crystal dimensions 0.61 X 0.11 x 
0.08 mm; p(Cu-K,) = 6.96 mm-1, h(Cu-K,) = 1.5418 A, 28,,, 80"; 
h,k,l range 0 to 7, -30 to 30, - 12 to 12; number of unique reflections 
2250; criterion €or observed reflections Fo > 3a(F0); full-matrix 
least-squares refinement; weighting w = l / (ZP) ;  H atoms calculated; 
maximum and avera e A/a 0.317 and 0.028; maximum and minimum 
Ap 0.81 and 0.43 c l13 ;  R ,  R, 16.52, 11.1%; T = 274 K; refinement 
program SHELX76. Atomic co-ordinates, thermal parameters, and 
bond lengths and angles have been deposited at the Cambridge 
Crystallographic Data Centre. See Notice to Authors, Issue No. 1. 

tiIted stacks. This may be seen from the a and c axis unit cell 
projections shown in Figures 2 and 3 which also show the way 
in which the orientation of the aromatic nucleus alternatives 
along the column. The tilt of the stack relative to a best plane 
through the aromatic core and the oxygen atoms is 49". The 
sequence: crystal (tilted stacks) -++ C, phase (possibly tilted 
stacks) + hexagonal phase (vertical stacks) -+ nematic phase 
(vertical stacks) brought about by increasing hydration of 
TP6E02M4 is similar to that induced by increasing the 
temperature in related thermotropic discoid systems.gJ0 For 
example the sequence of phases for hexadodecanoyloxytri- 
phenylene is: crystal (tilted stacks) -+ DI phase (tilted stacks) 
-+ D2 phase (hexagonal, vertical stacks) . lo  The driving force in 
the lyotropic system may be different but clarification of the 
exact role of hydrophilic/hydrophobic interactions must await 
further investigation. 
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