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The goal of this research is to alter the length of the carbon chains on
the ends of the molecule and see if the molecule can stay in a fluid nem-
atic phase at room temperature. Previous research has experimented with

Liquid crystals are compounds that exhibit an intermediate phase
between solid and liquid. Utilized in liquid crystal dispays (LCD).

There are multiple ditferent kinds ot liquid crystal phases. 4-carbon and 12-carbon length molecules. I have synthesized derivatives s semimonsserone®) l l L —
--Nematic is best for LCD’s due to fluidity and disorganization. with alkyl chains ranging from C5H11 to C9H19 D s s e E— ———
In 1970, M.J. Freiser theorized certain nematic phase liquid crys- e R——.,
tals could have a major and minor axis, perpendicular to each other e E——
(see bQIOW).l The biaxial nematic phase (Nb) was hypothesized to cootine |
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2004 the Samulski group discovered compounds with this N : o 10 10 140
phase but only acce551ble at Very hlgh temperatures o B - As shown in the graph above, the OC5 derivative displayed the
e /é/u\ /K@\ lowest nematic onset temperature followed by OC6, OCS8, and then
© OC7. All of these compounds remained in the nematic phase until
RO e OR room temperature upon cooling. However OC7 and OCS8 did show
Protessor El"lc Scharrer and the Samulski group have been work- *Characterized by H-NMR and purified by flash chromatography more fluidity in the cooler temperatures, 25-30°C, than the other
ing together to synthesize molecules that exhibit the N, phase at . ™ O TN TR two compounds.
lower temperatures, with the goal of achieving room temperature.
The initial unsubstituted butoxy oxadiazole bisphenol (ODBP) Pictures taken with the polarizing microscope:
liquid crystal molecule (Figure 1) had very high nematic phase tem-
peratures. Upon the addition of lateral methyl groups not only does
the nematic onset temperature become lowered, but when cooled it
can stay 1n this phase until room temperature (Figure 2).3 In order to be analyzed the compound is Viewed under a polarizing
J\ ) microscope with a heating apparatus as phase transitions are noted.
/@J\ /@A )\O\ During cooling, the cover slip is pressed upon to check for fluidity.
e Toyc T moec JK©\ To more accurately find phasef transr[.lon temp.eratures., the com- OC5 nematic phase, 32°C; OC7 nematic phase, 26°C; OC8 nematic phase, 50°C;
0c.y pounds are also put through a differential scanning calorimeter (DSC) Cooling Cooling Cooling
Figure 1. Phase behavior of OC4 unsubstituted ODBP which will heat and cool the molecules and produce a peak where each
/N phase transition occurs (Figure 4). R BTV e
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An issue with these forms of the ODBP molecule is that although \\J.-H__Hq____ \f\[ ) : funding this research. DMR 1005923
they remain in t.he nemgtic phase, they are no longer fluid enough to 5 2- o Y NN Special thanks to Dr. Jo Crane as well as all of the
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access to a lower temperature nematic phase.3 s Y Gulliford.
Currently students have been working with fluorinated, chlori- B
nated, or brominated versions of the ODBP molecule which have References:
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Figure 3. Phase behavior of OC4 bromine ODBP derivative ] . o . .
Figure 4. DSC thermogram of two molecules in their first heating and cooling.




