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Supplementary Figure 1 

Change from BoL-C to BoL-LC. The photographs are measured by polarized optical microscopy 

under crossed polarizers (black double arrows) during heating process. 
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Supplementary Figure 2 

Models of spherulite structures. a, b, Schematic illustrations show possible conformation of the 

spherulite structure via the arrangement of two-dimensional sheets. The blue bars show a side view of 

the sheets from the spherulite. 

  



 

4 
 

 

 
 

Supplementary Figure 3 

TEM images of BoL-LC. a-c, Closed-up TEM images corresponding to single (a), double (b), and 

several layers (c), respectively. These layers were confirmed by selected-area electron diffraction. 
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Supplementary Figure 4 

TG and DSC curves for the change from BoL-C to BoL-LC. a, A DSC curve of the BoL-C during 

a heating process under inert gas condition. b, Thermogravimetric and differential thermogravimetric 

curves of the BoL-C during the heating process. Peak 1 corresponds to the removal of H2O from the 

terminal B-OH units. c, A thermogravimetric curve of B(OH)3. The temperature of the peak 1 in (b) 

matched that of the weight-decreasing in (c).  
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Supplementary Figure 5 

Polarized optical microscopy images. a, The phase change from P-i to P-ii. The images were captured 

by a polarized microscopy. The measurement conditions including brightness were adjusted to P-ii. b, 

Changes from crystal to P-ii phase. The photographs show time-dependent polarized optical 

microscopic images after rapid-cooling from 200 °C (P-i) to room temperature. Waiting times are 0, 3 

and 40 min. The radial straight lines on the sample (0 min) suggested the crystalline phase, and they 

gradually disappeared. 
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Supplementary Figure 6 

Polarized optical microscopic images under crossed polarizers during heating process. The bright 

periphery with four dark points at a 90-degree separated position indicates the liquid crystalline phase. 

The LC phase was kept until 350 °C. It began to blink from 355 °C, and completely disappeared over 

370 °C. 
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Supplementary Figure 7 

Thermogravimetric curve of BoL-C. BoL-C changed to BoL-LC after dehydration reaction around 

120 °C. Then BoL-LC thermally decomposed with decreasing of the weight from 370 °C. 
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Supplementary Figure 8 

DSC curves of BoL-LC at low temperature. 
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Supplementary Figure 9 

Optical microscopic images of a) BoL-C, b) BoL-LC (P-ii) and c) BoL-CL (P-i). Directions of 

polarizer and analyzer are represented as two black crossed arrows (right down). The white scale bars 

mean 500 μm (a), 200 μm (b) and 50 μm (c). The degrees shown at top left in each photograph mean 

relative angles of the measured sample. White arrows in the photographs of 45° indicate the position 

of representative samples. 
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Supplementary Figure 10 

Optical microscopic images of BoL-LC (P-ii) with a tint plate. Directions of polarizer and analyzer 

are represented with black crossed arrows. The scale bars mean 200 μm. The degrees shown at top left 

in each photograph mean relative angles of the measured sample. The retardation (R) and birefringence 

(Δn) values were estimated at the positions of A and B. 
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Supplementary Figure 11 

I-V curve of the BoL-LC on a comb electrode.  
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Supplementary Figure 12 

Optical microscopic images of modified BoL-LC droplet. The BoL-C was treated with EtOH (1 

wt% in CH3CN) before dehydration reaction at 200 °C under a vacuumed condition.  
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Supplementary Table 1. Decay and rise times of LCs. 

 

 

 

 

 


