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Highly Ordered Smectic Phase of P-3,m (m = 5, 7, 9) 

Figure S1 shows the two-dimensional (2D) wide-angle X-ray diffraction (WAXD) 

patterns of P-3,m. The 2D WAXD experiments were carried out on a Bruker D8 

DISCOVER with a GADDS detector. The samples were obtained by mechanically 

sheared in their liquid crystalline phases. In Figure S1, the X-ray incident beam is 

perpendicular to the shear direction which is along the meridian. All the three samples 

present the same diffraction feature, namely, the first order diffraction is located in 

quadrant, but the second order diffraction is on equator. The d spacings of the second 

order diffraction are almost identical to the calculated side-chain lengths of P-3,m 

with an assumption of all-trans conformation of the methylene units. The diffraction 

is resulted from a highly ordered smectic phase with a frustrated molecular packing, 

wherein the building block is the sheetlike P-3,m molecules rather than the mesogens 

on side-chains. In the liquid crystalline structure, a few layers of the sheet molecule 

(for example of P-3,7, five layers) stack parallel to form a smectic A block, and the 
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d = 2.2 nm

P-3,5 P-3,7

d = 2.4 nm

P-3,9

d = 2.6 nm

adjacent two smectic A blocks glide halfway to each other along the side-chain 

direction to form a frustrated molecular packing (see J. Am. Chem. Soc. 2005, 127, 

7668.)  

a b c 
Figure S1. 2D WAXD patterns of (a) P-3,5, (b) P-3,7, and (c) P-3,9. The shear 
direction is along meridian. The d spacings of the second order diffractions are almost 
identical to the calculated side-chain lengths of P-3,m. 
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