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Asymmetric flavone-based liquid crystals
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PXRD data:

Summary of subtraction of background data and plot creation: experimental data was imported, stored
in two data files (based on two time intervals), along with background noise data in a third file, into a
Matlab file, followed by concatenation into one data set and subtraction of the corresponding
background noise. Results were plotted with [g (A)] as horizontal axis and log of [l (arbitrary units)] on
the vertical axis. Example: imported and concatenated data in ru_Ic_hs103_337_0001.txt and
ru_lc_hs102 337 _0001.txt, subtracted background data contained in ru_Ilc_hs103_ 394 000.txt and
plotted time versus log data (as pictured).
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The picture below shows a graphical user interface (GUI) that was developed in order to compare data
from three different data files. Picture shown using data from samples ru_lc_hs 337 _0001.txt,
ru_lc_hs 337 0002.txt, and ru_lc_hs_337_0030.txt, background in ru_lc_hs 394 0000.txt
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Figure S1. PXRD data of 8-F at four temperatures.

logil), Iin arbitrary units

Curves have been offset vertically for clarity.
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Figure S2. PXRD data of 12-F at three temperatures. Curves have been offset vertically for

clarity.
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Figure S3. PXRD data of 16-F at three temperatures. Curves have been offset vertically for
clarity.
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Figure S4. Absorbance spectra for 4-F in methanol (2.68 x 10° M).
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Figure S5. Absorbance spectra for 10-F in methanol (3.39 x 10® M).
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Figure S6. Absorbance spectra for 16-F in chloroform.
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Figure S7. Overlay of oxidative and reductive cyclic voltammagrams of ~2 mM 12-F in MeCN
containing 0.1M TBAPFs.
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Figure S8. Overlay of oxidative and reductive cyclic voltammagrams of ~2 mM 16-F in MeCN
containing 0.1M TBAPFe.



Table S1. Crystal data and structure refinement for 6-F.

Identification code cs1933

Empirical formula C22H2404

Formula weight 352.41

Temperature 100(1) K

Wavelength 0.7107 A

Crystal system monoclinic

Space group P12i/n1

Unit cell dimensions a=13.1720(8) A o= 90°.
b =8.6248(3) A S=111.235(7)°.
c=17.2374(10) A y=90°.

Volume 1825.32(17) A3

Z 4

Density (calculated) 1.282 Mg/m3

Absorption coefficient 0.087 mm-1

F(000) 752

Crystal size 0.572 x 0.3161 x 0.1408 mm3

Theta range for data collection 3.89 to 32.42°.

Index ranges -18<=h<=19, -11<=k<=12, -24<=I<=22

Reflections collected 18655

Independent reflections 6032 [R(int) = 0.0393]

Completeness to theta = 31.00° 99.3 %

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 1.00000 and 0.90449

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 6032 /0 /237

Goodness-of-fit on F2 1.023

Final R indices [I>2sigma(l)] R1=0.0490, wR2 =0.1116

R indices (all data) R1=0.0732, wR2 = 0.1268

Largest diff. peak and hole 0.408 and -0.242 e.A-3
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Table S2. Bond lengths [A] and angles [°] for 6-F.

O(1)-C(1)  1.3626(14)
O(1)-C(9)  1.3741(14)
0(2)-C(3)  1.2380(14)
0(3)-C(6)  1.3657(15)
0(3)-C(10)  1.4338(15)
O(4)-C(14)  1.3633(14)
O(4)-C(17)  1.4392(15)
C(1)-C(2)  1.3584(16)
C(1)-C(11) 1.4711(17)
C(2-C(3)  1.4474(17)
C(1)-0(1)-C(9)  119.38(9)
C(6)-0(3)-C(10)  117.28(10)
C(14)-0(4)-C(17) 119.28(9)
O(1)-C(1)-C(11)  111.34(10)
C(2)-C(1)-0(1)  121.91(11)
C(2)-C(1)-C(11)  126.75(11)
C(1)-C2)-C(3)  122.32(11)
0(2)-C(3)-C(2)  123.39(11)
0(2)-C(3)-C(4)  122.02(11)
C(2)-C(3)-C(4)  114.59(10)
C(5)-C(4)-C(3)  121.61(10)
C(9)-C(4)-C(3)  118.93(11)
C(9)-C(4)-C(5)  119.46(11)
C(6)-C(5)-C(4)  119.28(11)
0(3)-C(6)-C(5)  125.75(11)
0(3)-C(6)-C(7)  114.07(11)
C(5)-C(6)-C(7)  120.17(11)
C(8)-C(7)-C(6)  120.89(11)
C(7)-C(8)-C(9)  118.75(11)

C(3)-C(4)
C(4)-C(5)
C(4)-C(9)
C(5)-C(6)
C(6)-C(7)
C(7)-C(8)
C(8)-C(9)

1.4785(16)
1.4116(17)
1.3896(15)
1.3861(17)
1.4097(16)
1.3762(17)
1.3990(16)

C(11)-C(12) 1.4099(16)
C(11)-C(16) 1.3980(16)
C(12)-C(13) 1.3822(17)

C(13)-C(14)
C(14)-C(15)
C(15)-C(16)
C(17)-C(18)
C(18)-C(19)
C(19)-C(20)
C(20)-C(21)
C(21)-C(22)

0(1)-C(9)-C(4)
0(1)-C(9)-C(8)
C(4)-C(9)-C(8)
C(12)-C(11)-C(1)
C(16)-C(11)-C(1)
C(16)-C(11)-C(12)
C(13)-C(12)-C(11)
C(12)-C(13)-C(14)
O(4)-C(14)-C(13)
O(4)-C(14)-C(15)
C(15)-C(14)-C(13)
C(16)-C(15)-C(14)
C(15)-C(16)-C(11)
O(4)-C(17)-C(18)
C(17)-C(18)-C(19)
C(18)-C(19)-C(20)
C(21)-C(20)-C(19)
C(20)-C(21)-C(22)

122.81(10)
115.80(10)
121.39(11)
119.55(11)
121.76(10)
118.69(11)
120.55(11)
120.25(11)
114.44(10)
125.41(11)
120.16(11)
119.18(11)
121.17(11)
106.37(10)
112.79(10)
112.74(10)
113.07(10)
113.26(11)

1.3993(17)
1.3991(17)
1.3979(17)
1.5123(17)
1.5250(18)
1.5285(17)
1.5218(18)
1.5240(18)




Table S3. Crystal data and structure refinement for 6-F-OH.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.50°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

DT270b
C22H2405

368.41
100.00(10) K
1.5418 A
triclinic

P-1
a=7.5634(7) A
b =10.1766(9) A
¢ =12.0988(9) A
918.55(14) A3

2

1.332 Mg/m3
0.765 mm-1

392

0.1268 x 0.0581 x 0.0167 mm3
3.66 t0 72.63°.

-8<=h<=9, -12<=k<=12, -14<=|<=13

10503

3559 [R(int) = 0.0677]
99.5 %

Gaussian

1.047 and 0.953

Full-matrix least-squares on F2
3559/0/ 249

1.019

R1 =0.0686, wR2 = 0.1598
R1=0.1243, wR2 = 0.1948
0.275 and -0.296 e.A-3

o= 89.108(7)°.
= 86.251(7)°.
7= 81.306(8)°.
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Table S4. Bond lengths [A] and angles [°] for 6-F-OH.

O1)-C(1)  1.378(4)
O(1)-C(9)  1.369(4)

0(2)-C(2)  1.366(4)

0(3)-C(3)  1.251(4)

O(4)-C(13) 1.357(4)

O(4)-C(16)  1.443(4)

0()-C(6)  1.362(4)

0(5)-C(22)  1.441(4)

C(1)-CQ)  1.367(5)

C(1)-C(10)  1.460(4)

C(9)-0(1)-C(1)  120.5(3)
C(13)-0(4)-C(16) 117.4(3)
C(6)-0(5)-C(22)  117.3(3)
0(1)-C(1)-C(10)  112.1(3)
C(2-C(1)-0(1)  119.9(3)
C(2)-C(1)-C(10)  127.9(3)
0(2)-C(2)-C(1)  119.9(3)
0(2)-C(2-C(3)  117.9(3)
C(1)-C)-C(3)  122.3(3)
0(3)-C(3)-C2)  120.8(3)
0(3)-C(3)-C(4)  123.2(3)
C(2-C(3)-C(4)  116.1(3)
C(5)-C4)-C(3)  121.3(3)
C(9)-C(4)-C(3)  118.8(3)
C(9)-C4)-C(5)  119.9(3)
C(6)-C(5)-C(4)  119.0(3)
0(5)-C(6)-C(5)  125.2(3)
0(5)-C(6)-C(7)  115.0(3)
C(5)-C(6)-C(7)  119.8(3)
C(8)-C(7)-C(6)  121.6(3)

C(2)-C(3)
C(3)-C(4)
C(4)-C(5)
C(4)-C(9)
C(5)-C(6)
C(6)-C(7)
C(7)-C(8)
C(8)-C(9)

1.437(4)
1.454(5)
1.408(4)
1.384(5)
1.384(5)
1.405(5)
1.366(5)
1.399(5)

C(10)-C(11) 1.399(5)
C(10)-C(15) 1.404(5)

C(11)-C(12)
C(12)-C(13)
C(13)-C(14)
C(14)-C(15)
C(16)-C(17)
C(17)-C(18)
C(18)-C(19)
C(19)-C(20)
C(20)-C(21)

C(7)-C(8)-C(9)
0(1)-C(9)-C(4)
0(1)-C(9)-C(8)
C(4)-C(9)-C(8)
C(11)-C(10)-C(1)
C(11)-C(10)-C(15)
C(15)-C(10)-C(1)
C(12)-C(11)-C(10)
C(11)-C(12)-C(13)
0(4)-C(13)-C(12)
0(4)-C(13)-C(14)
C(14)-C(13)-C(12)
C(15)-C(14)-C(13)
C(14)-C(15)-C(10)
O(4)-C(16)-C(17)
C(16)-C(17)-C(18)
C(17)-C(18)-C(19)
C(18)-C(19)-C(20)
C(21)-C(20)-C(19)

118.5(3)
122.4(3)
116.4(3)
121.2(3)
119.7(3)
117.6(3)
122.6(3)
121.3(3)
120.1(3)
115.8(3)
124.8(3)
119.3(3)
119.8(3)
121.8(3)
107.8(3)
111.8(3)
113.0(3)
113.3(3)
113.5(3)

1.382(5)
1.401(5)
1.400(5)
1.373(4)
1.500(4)
1.521(4)
1.526(4)
1.528(5)
1.520(5)




DFT Calculations were performed with Gaussian 09'° and GaussView 5%° was used to visualize
the structures. All atoms were optimized and checked for imaginary frequencies using the 6-
31(g) basis set on all atoms.

Zero Point Energy Number of Dipole Moment
Corrected Energy Imaginary (Debye)
(au) Frequencies
Flavone -1310.127989 0 5.1126
Isoflavone -1310.121466 0 3.0844

Flavone  Exact polarizability: 515.811 -13.624 281.75 1.408 -0.756 149.861
Approx polarizability: 615.468 20.58 490.385 3.965 0.033 219.676

Isoflavone Exact polarizability: 501.089 -4.816 256.368 -13.057 -5.613 161.84
Approx polarizability: 578.208 19.009 457.357 -27.93 -21.371 245.113

Dipole vector for Flavone: Dipole vector for Isoflavone:




Flavone Coordinates:
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5.76
6.764
8.112
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7.399
5.265
8.861

7.68
6.398
7.268
4.972
4.677
4.029
4.407
2.572
1.722
1.981
0.333
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Isoflavone Coordinates:
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-4.06
-4.031
-4.799
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GaussView 5.0.9
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