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Reversible photochemical phase transition behavior of some alkoxy-cyano-substituted
diphenylbutadiene liquid crystals has been studied. The EE isomers of these derivatives
were found to undergo photoisomerization to yield thermally stable EZ and ZE isomers,
which could be transformed back to the EE isomer using light of a different wavelength. On
photolysis, the liquid-crystalline EE isomers of these derivatives exhibited isothermal phase
transition to the isotropic phase due to the formation of the non-liquid-crystalline EZ and
ZE isomers. The thermal stability of the EZ and ZE isomers ensures that reverse switching
of these materials to the liquid-crystalline phase remains purely a photon-controlled process.

1. Introduction

Liquid crystals (LCs) have been extensively used in
display devices due to their large optical anisotropies
and ability to undergo electric-field-induced switching.1=20
Due to the relatively slow switching times of such
devices, there has been a growing interest in the de-
velopment of liquid-crystalline materials wherein the
optical properties can be reversibly controlled using
light-activated processes.1%21.22 Since light-induced switch-
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ing times can be several orders of magnitude faster than
electric-field-induced switching, these materials can
play an important role in the development of technolo-
gies such as high-speed information processing, apart
from their use in conventional imaging and display
devices. Earlier studies in this area were related to the
use of photochromic molecules such as azobenzene’:8:23
and spiropyrans?* dissolved in liquid-crystalline ma-
trixes, wherein the photochemical transformations of
the guest molecules bring about changes in the phase
or alignment of the liquid-crystalline host. Subsequent
studies have shown that the switching times for such
processes can be much faster when the liquid-crystalline
material is inherently photoactive.?122526 With a few
exceptions, most systems designed for such applications
have utilized the trans—cis photoisomerization of azoben-
zene chromophore since its rod-shaped trans form is
known to stabilize the liquid-crystalline phase whereas
the cis isomer destabilizes it.”823 A drawback connected
with the use of azobenzene chromophore is that trans—
cis photoisomerization is usually thermally reversible
and additional measures such as polymerization® or
formation of glassy liquid crystals2’28 are required for
long-term storage of information. In view of this,
development of photoswitchable liquid crystals using
alternate chromophores is desirable. Our interest in the
study of the photochemical, photophysical, and nonlin-
ear optical properties of some donor—acceptor-substi-
tuted butadienes?*3° led us to explore the use of
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photoisomerization of the butadiene chromophore for
photoswitching in liquid crystals. Although butadiene-
based liquid-crystalline materials have been reported,31:32
the photochemically induced phase transition behavior
of these materials have hitherto not been explored. Also,
the thermal stability of the photoisomers of donor—
acceptor-substituted butadienes is largely dependent on
the strength of their donor and acceptor groups.?%:33
Earlier attempts at the isolation and characterization
of these isomers have been unsuccessful.3® Here, we
report for the first time the photoinduced isothermal
phase transitions in alkoxy-cyano-substituted diphen-
ylbutadiene liquid crystals (Chart 1) along with the
isolation and detailed spectral characterization of their
photoisomers.

2. Experimental Section

2.1. Instrumentation. HPLC analyses were carried out on
a Shimadzu HPLC using the following conditions: Shimadzu
System Controller SCL10AVP; Shimadzu LC-6AD pump;
Shimadzu SPD-6AV UV—vis spectrophotometric detector set
at 317 nm; Rheodyne injection valve with 20-uL (analytical)
and 200-uL (preparative) sample loops; Shimadzu CLC-Sil (4.6
mm x 25 cm) analytical column packed with totally porous,
spherical silica particles (5-um particle diameter, 100-A pore
diameter) with chemically modified surfaces; Prep-Sil (20 mm
x 25 cm) preparative columns packed with totally porous, ir-
regular-shaped silica particles (15-um particle diameter, 100-A
pore diameter) with chemically modified surfaces; hexane/ethyl
acetate (99:1) as the mobile phase with a flow rate of 2 mL/
min for analytical and 20 mL/min for preparative runs.

Phase transitions were observed using a Nikon HFX 35A
Optiphot-2 polarized light optical microscope, equipped with
a Linkam THMS 600 heating and freezing stage connected to
a Linkam TP92 temperature programmer. DSC analyses were
preformed under air, using a DuPont DSC 2010 differential
scanning calorimeter attached to a Thermal Analyst 2100 data
station. Absorption spectra were recorded on a Shimadzu
3101PC UV—vis—NIR spectrophotometer. Steady-state pho-
tolysis was carried out using a 200-W high-pressure mercury
lamp, in combination with a 360-nm Oriel band-pass filter.
The intensity of light was determined using potassium ferri-
oxalate actinometry.®* Laser photolysis was carried out using
the fourth harmonic (266 nm, 15 mJ/pulse, pulse width 10 ns)
of a Quanta Ray GCR-12 Nd:YAG laser.

IH NMR spectra were measured on Bruker DRX 500-MHz
and Bruker DPX 300-MHz spectrometers at 25 °C. 'H—'H
NOESY and *H—'H COSY NMR spectra were recorded on the
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Bruker DRX 500-MHz spectrometer at 25 °C. Tetramethylsi-
lane (TMS) was used as the internal standard and chloro-
form-d (CDCl3) was used as the solvent.

2.2. Synthesis. The diphenylbutadienes derivatives, BC1,
BC4, and BC8 were synthesized as reported earlier and their
structures were confirmed using NMR, IR, and HRMS analy-
ses.313235 pyrification of the compounds was achieved by
column chromatography using silica gel (100—200 mesh) as
the stationary phase material and hexane/ethyl acetate (99:
1) as the eluent. Recrystallization from hexane/ethyl acetate
(99:1) gave pure samples (>99%) of these derivatives as
confirmed by HPLC. BC12 was synthesized and purified using
a similar procedure and its detailed spectral data are provided
below.

4-(p-Cyanophenyl)-1-(p-dodecyloxyphenyl)-buta-1E,3E-di-
ene (BC12). Yield: 40%. mp: 171.9 °C (clearing temperature).
UV—Vis Amax (MeCN): 356 nm (¢ = 4.4 x 10* Mt cm™). IR
vmax (KBr): 2926, 2857, 2356, 2230, 1735, 1680, 1603, 1511,
1475, 1306, 1258, 1176, 1027, 984, 857, 800 cm~t. HRMS: calcd
for CxoH37NO, 415.2875; found, 415.2887.

1H NMR (300 MHz, CDCIs) (protons are labeled as shown
in Figure 3): 0 0.88 (t, 3H, CHs), 1.26—1.45 (m, 18H, (CH>)g),
1.73-1.80 (m, 2H, CH,), 3.97 (t, 2H, OCH,), 6.58 (d, 1H, 3J.q
= 15.4 Hz, Hd), 6.71 (d, 1H, 3J,, = 15.4 Hz, Ha), 6.78—6.86
(dd, 1H, 33, = 15.4 Hz, 3Jp = 10.2 Hz, Hb), 6.87 (d, 2H, 3J1,
= 8.3 Hz, H2), 6.99-7.07 (dd, 1H, 3J.q = 15.4, 3Jp = 10.2 Hz,
Hc), 7.38 (d, 2H, 3., = 8.3 Hz, H1), 7.48 (d, 2H, 3J34 = 8.1
Hz, H3), 7.58 (d, 2H, 3J34 = 8.1 Hz, H4) ppm. 3C NMR (75
MHz, CDCls): 6 14.08, 22.65, 25.99, 29.20, 29.31, 29.55, 29.60,
31.88, 68.09, 68.25, 104.72, 109.96, 114.78, 115.03, 119.12,
126.11, 126.45, 127.95, 129.21, 129.35, 130.32, 132.38, 133.21,
135.27, 142.12, 159.39 ppm.

In all cases, synthesis yielded purely the EE isomer of the
compounds, which was confirmed from the trans-2J coupling
constant values of 15 Hz for the olefinic protons in their *H
NMR spectra.3®

The NMR data for the photoisomers of BC1, isolated from
photolyzed solutions, are provided below. The protons are
labeled as shown in Figure 3.

4-(p-Cyanophenyl)-1-(p-methoxyphenyl)-buta-1E,3Z-diene
(BC1-EZ). '*H NMR (CDCl3, 500 MHz): ¢ 3.84 (s, 3H, OCHj),
6.43 (d, 1H, 3J.q = 11.6 Hz, Hd), 6.54 (t, 1H, 3Jp. = 11.6 Hz,
8Jcq = 11.6 Hz, Hc), 6.76 (d, 1H, 3J, = 15.4 Hz, Ha), 6.89 (d,
2H, 8J:, = 8.9 Hz, H2), 7.09-7.15 (dd, 1H, 33,5 = 15.5 Hz,
8Jpe = 11.3 Hz, Hb), 7.37 (d, 2H, 3J;, = 8.9 Hz, H1), 7.49 (d,
2H, 3J34 = 8.0 Hz, H3), 7.68 (d, 2H, 3Js4 = 8.3 Hz, H4) ppm.

4-(p-Cyanophenyl)-1-(p-methoxyphenyl)-buta-1Z,3E-diene
(BC1-ZE). *H NMR (CDCls, 500 MHz): ¢ 3.84 (s, 3H, OCHs),
6.38 (t, 1H, 33, = 11.5 Hz, 3J, = 11.1 Hz, Hb), 6.62 (d, 1H,
33, = 11.3 Hz, Ha), 6.68 (d, 1H, 3J.4 = 15.2 Hz, Hd), 6.96 (d,
2H,3J:, = 8.8 Hz, H2), 7.34 (d, 2H, 3J,, = 8.5 Hz, H1), 7.40—
7.45 (dd, 1H, 33y = 11.1 Hz, 3J.q = 15.5 Hz, Hc), 7.47 (d, 2H,
8334 = 8.4 Hz, H3), 7.60 (d, 2H, 3J34 = 8.4 Hz, H4) ppm.

The detailed description of the structural assignments of
the photoisomers based on the NMR analyses is provided
under the section Results and Discussion.

3. Results and Discussion

3.1. Liquid-Crystalline Property. The liquid-
crystalline phases of these diphenylbutadiene deriva-
tives (Chart 1) were characterized using a polarizing
optical microscope and the sharp phase transitions
observed in the heating and cooling cycles were further
confirmed by differential scanning calorimetry. Table
1 summarizes their phase transition temperatures and
thermodynamic parameters. BC1 exhibited Schlieren
as well as droplet texture, characteristic of a nematic
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Table 1. Phase Transition Temperatures and
Thermodynamic Parameters of the Diphenylbutadiene
Derivatives (Chart 1)

phase transition AH AS

compd temperatures? (°C) (kJ mol~1) (I K Imol™?1)

BC1 K1753N?2131 21.1 (K—N) 47.0 (K—N)

BC4 K1415N209.11 258,04 85.1, 0.9

BC8 K 105.3S159.6 N 36.2,0.4 (N-1I) 95.7, 0.9 (N-1)
186.6 |

BC12 K96.9S 17191 46.2, 3.4 124.7,7.6

a K = crystalline, N = nematic, S = smectic A ,and | = isotropic.

Figure 1. Polarized optical micrograph (400x) showing
Schlieren texture of a nematic phase obtained for BC1 at
194.7 °C.

(N) phase.®” Figure 1 shows the polarized optical
micrograph of BC1. The LC phases of BC4 and BC8
observed in the present study were identical to those
reported by Brettle et al.3! Whereas BC4 possessed a
nematic LC phase, both nematic and smectic LC phases
are observed for BC8. The compound BC12 showed only
a smectic A (Sa) phase, which was confirmed by its focal
conic texture with homeotropic areas.3” With increasing
length of the alkoxy chain in these derivatives, the
isotropization temperature was found to decrease. This
observed dependence of phase characteristics and phase
transition temperatures on the length of the alkoxy
chain conforms with the general behavior of LC mol-
ecules.?’

3.2. Photoisomerization, Isolation, and Charac-
terization of Photoisomers. Photoisomerization. In
solution, the EE isomers of the diphenylbutadiene
derivatives possess a strong absorption band with a
maximum centered on 360-nm. Photolysis with 360-nm
light results in a decrease in intensity of this band and
formation of a new band centered on 265-nm. These
changes are marked by the presence of an isosbestic
point at 317-nm (Figure 2A). Donor—acceptor-substi-
tuted diphenylbutadiene derivatives are known to un-
dergo photoisomerization,33:38-42 to yield cis—trans and
trans—cis photoisomers. In most of the reported systems
the isomers are thermally unstable and undergo trans-

(37) Kelker, H.; Hatz, R. Handbook of liquid crystals; Verlag
Chemie: Weinheim, 1980.
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Figure 2. (A) Absorption spectral changes of BC12 in
acetonitrile at different time intervals upon photolysis using
360-nm light. Time of photolysis: (a) 0s, (b) 30 s, (c) 60 s, (d)
120 s, and (e) 180 s (PSS1). (B) HPLC traces of BC12 in
acetonitrile: (- - -) before photolysis and (—) after attaining the
photostationary state, PSS1.

H3 EE

H4 | HI 2

m | ZE

H1 H2

Ha(11Hz)

(15Hz)Hd

76 74 72 70 68 66 64
3 ppm
Figure 3. *H NMR spectra of the isomers of BC1.

formation to their all-trans isomeric form with lifetimes
depending on the nature of the donor and the acceptor,
thereby making it difficult to characterize the photo-
isomers using spectroscopic techniques.?°32 The struc-
tural assignments of the photoisomers of all-trans-4-
(dimethylamino)-4'-cyano-1,4-diphenylbutadiene, for ex-
ample, had to be made by quantum-chemical modeling
of their absorption spectra.3® Photolysis of the alkoxy-
cyano-substituted diphenylbutadiene derivatives re-
ported in the present study, however, resulted in the
formation of a photostationary state (PSS1) consisting
of the EE isomer and thermally stable photoisomers
(Figure 2A).

Isolation and Characterization of the Photoisomers.
HPLC analyses of a solution of BC12 in acetonitrile
before and after photolysis (Figure 2B) are clearly
indicative of the formation of two photoisomers. Similar
observations were made for other derivatives. Isolation
and detailed structural characterization of the photoi-
somers were carried out for BC1 since the separation
between the two photoisomers in HPLC was better than
that for the other derivatives. Figure 3 shows the 'H
NMR spectra of the EE isomer and the two isolated
photoisomers of BC1 in the region showing the olefinic
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Figure 4. Classification of the aromatic protons, H1,H2
(- - -) and H3,H4 (--*) in the 'H NMR spectra of the isomers of
BC1, based on comparison with the *H NMR spectra of the
model compounds.

6.5

7.0

7.5

ppm

ppm 7.5 7.0 6.5
Figure 5. *H—'H NOESY spectrum of BC1-EZ.

and aromatic protons. The detailed *H NMR data of the
photoisomers are provided in the Experimental Section.

IH NMR spectra of the photoisomers suggest that one
of the double bonds has undergone isomerization since
in both cases the two olefinic doublets (Ha and Hd)
possess different 3J-coupling constant values with one
corresponding to an E coupling (~15 Hz) and the other
to a Z coupling (~11 Hz).3¢ IH—'H NOESY and 'H—1H
COSY NMR analyses were carried out to identify which
of the double bonds had undergone isomerization in each
of the isomers.

The two sets of aromatic protons in the 'H NMR
spectra of the isomers could be classified as those
appearing on the methoxyphenyl and cyanophenyl by
comparison with model compounds such as 4-methoxy-
cinnamaldehyde and 4-cyanobenzyl bromide, respec-
tively, as shown in Figure 4. Whereas H1 and H2 belong
to the methoxyphenyl moiety, H3 and H4 appear on the
cyanophenyl ring.

The structures of the two possible photoisomers (EZ
and ZE) are shown in Figure 3. 'TH—1H NOESY NMR
spectrum (Figure 5), which shows a spatial interaction

Davis et al.

H1 H2
H4|| H3 Hb Ha Hc Hd

6.5
7.0
7.5
ppm
ppm 75 7.0 6.5
Figure 6. 'H—'H COSY spectrum of BC1-EZ.
3 H
£ H2 HdHa Hb
He
Hi-Hb=—og_ %
& WG .
o
Hd-Hj—; VTCR ¢ | B——" - 165
' 7 9
I 7.0
»l‘}'
- 1 e 75
y @ L. § ¢
g N |
ppm
ppm 7.5 7.0 6.5

Figure 7. 'H—'H NOESY spectrum of BC1-ZE.

of the E-olefinic doublet proton (Ha, 6 6.76) with one of
the protons (H1, 6 7.37) appearing on the methoxyphen-
yl group, suggests that the isomer may be assigned an
EZ configuration. Further confirmation on the assign-
ment was obtained by observing a spatial interaction
between the Z-olefinic doublet (Hd, 6 6.4) and one of
the protons on the cyanophenyl ring (H3, 6 7.5).

In the tH—'H COSY NMR spectrum (Figure 6) of the
EZ isomer, Ha was found to couple with the double
doublet olefinic proton (Hb, 6 7.15) and similarly Hd
coupled with the triplet olefinic proton (Hc, 6 6.53). In
the EZ isomer, Hc couples with Hb and Hd with
identical 3J-coupling constant values and hence appears
as a triplet, unlike in the EE isomer. The 1H—1H COSY
NMR spectrum also showed that the double doublet
olefinic proton (Hb, 6 7.15) coupled with the triplet
olefinic proton (Hc, ¢ 6.53). The couplings between the
two types of protons on each aromatic ring was also
observed in the tH—'H COSY NMR spectrum (H1 with
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Scheme 1. Photoisomerization of the Diphenylbutadiene Derivatives

CN 360 nm
O LC state
XX «———* RO
266 nm
RO EE solid state

H3
H2
H4) | HI

6.5

Hb
Ha X
Hd
BT a
| o8 g g
H3 3 . PU— A M | 15
H4 0 ®
ppm

ppm 7.5 7.0 6.5
Figure 8. 'H—'H COSY spectrum of BC1-ZE.

Table 2. Quantum Yield of Photoisomerization of the
Diphenylbutadiene Derivatives in Toluene and
Acetonitrile

solvent BC1 BC4 BC8 BC12
toluene 0.19 0.15 0.13 0.13
acetonitrile 0.16 0.10 0.19 0.15

H2 and H3 with H4). The observation of these couplings
formed the basis for labeling the protons in the TH NMR
spectrum of the EZ isomer.

The TH—1H NOESY NMR spectrum (Figure 7) of the
second photoisomer shows a spatial interaction of the
Z-olefinic doublet proton (Ha, ¢ 6.62) with one of the
protons on the methoxyphenyl ring (H1, 6 7.34) and that
of the E-olefinic doublet proton (Hd, 6 6.68) with one of
the protons on the cyanophenyl ring (H3, 6 7.47), both
confirming the ZE configuration of the photoisomer.
IH-1H COSY NMR spectrum (Figure 8) of the ZE
isomer showed that Ha coupled with the triplet olefinic
proton (Hb, 6 6.38) and Hd coupled with the double
doublet olefinic proton (Hc, 6 7.43). The triplet olefinic
proton (Hb, ¢ 6.38) was also found to couple with the
double doublet olefinic proton (Hc, ¢ 7.43). The couplings
between the two types of protons on each aromatic ring
was also observed (H1 with H2 and H3 with H4).

Photoisomerization of the EZ and ZE Isomers. HPLC
analyses of the photolyzed solutions were carried out
with the UV spectrophotometer detector set at 317-nm,
which corresponds to the isosbestic point observed in
the absorption spectral changes upon photolysis of the
EE isomer. At this wavelength the extinction coefficients

Absorbance

0 A A A A
200 250 300 350 400 450
Wavelength (nm)

Figure 9. Absorption spectra of the isomers of BC1 in
acetonitrile.

of the isomers are the same and hence the HPLC peak
areas will be proportional to the relative concentrations
of the isomers. The composition of the photostationary
state (PSS1) of BC12, in acetonitrile upon photolysis
with 360-nm light at 27 °C, was found to be EZ (50%),
ZE (15%), and EE (35%) isomers. The quantum yield of
(EE-PSS1) photoisomerization of these diphenylbuta-
diene derivatives ranged from 0.1 to 0.2 (Table 2).
Although the photoisomers were thermally irreversible,
they could be photochemically reverted back to their
initial EE form by excitation with 266-nm light. Excita-
tion of PSS1 with 266-nm light results in an increase
in intensity of the 360-nm band and a decrease in that
of the 265-nm band, until a new photostationary state
(PSS2), rich in the EE isomer (EZ (20%) ZE (10%) EE
(70%)), is reached. Complete reversibility could be
observed between these two photostationary states. The
photoisomerization process of these diphenylbutadiene
derivatives may be represented as in Scheme 1.

Figure 9 shows the absorption spectra of all the
isomers of BC1. Absorption changes observed upon
photolysis of pure solutions of EZ and ZE isomers using
266-nm light clearly showed their transformation to the
EE isomer (Figure 10).

3.3. Photochemical Phase Transitions. None of
the photoisomers were found to possess liquid-crystal-
line phases. For example, the EZ isomer of BC12 shows
a sharp crystal to isotropic transformation at 67 °C.
Perturbations in molecular structure from linear to a
bent shape is known to disrupt long-range ordering,
leading to breakdown of the liquid-crystalline phases.®
The drastic difference in the phase transition charac-
teristics between the all-trans isomer and the photo-
isomers make these materials highly suitable for study-
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Figure 10. Absorption changes upon photolysis using 266-nm light: (A) acetonitrile solution of BC1-EZ and (B) acetonitrile

solution of BC1-ZE.

Figure 11. Polarized optical micrographs (400x) depicting the photoinduced isothermal phase transition of BC12: (a) Sa phase

at 120 °C before photolysis; (b) isotropic state at 120 °C obtained upon photolysis using 360-nm light; (c) Sa phase at 120 °C
regenerated upon photolysis of the same film at room temperature (27 °C) using a 266-nm laser.

ing photoinduced phase transitions. Photoinduced phase
transitions in these materials were investigated in thin
liquid-crystalline films prepared by slow cooling from
their isotropic state between quartz disks. Photolysis
of the Sa phase of BC12 at 120 °C (Figure 11a), using
360-nm light, results in a destruction of the LC texture
and isothermal formation of the isotropic phase (Figure
11b). HPLC analysis of the photolyzed film (isotropic
state) indicated that the isomer composition was similar
to that at PSS1 obtained in the corresponding solution
phase experiment. The photolyzed mixture transforms
sharply from its crystalline to isotropic phase at 80 °C
and does not possess an LC phase. Similarly, photoin-
duced isothermal phase transitions were observed for
the EE isomers of other derivatives also. The photo-
chemically induced isotropic phase was found to be
thermally irreversible in all cases.

Photolysis of the isotropic phase held at 120 °C did
not lead to recovery of the Sh phase. However, photolysis
of the isotropic mixture at room temperature (RT, 27
°C), where it exists in its crystalline form, using a 266-
nm laser (fourth harmonic of Nd:YAG, pulse width of
10 ns, 15 mJ), for 20 s results in the formation of a
material which possesses a clear Sa phase with phase
transition temperatures matching that of the EE isomer
of BC12 (Figure 11c). Steady-state photolysis using low-
intensity 265-nm light did not result in recovery of the
Sa phase. Due to the lowered efficiency of photoconver-
sion in the solid state, high-intensity light is required
for the regeneration of the Sa phase.

HPLC analysis of a laser-photolyzed sample of the iso-
tropic mixture in the solid state showed a near complete
conversion (>95%) to the EE form upon photolysis with

-

EE

EZZE

9,10 16
Retention Time (min)
Figure 12. HPLC trace of the regenerated LC state (EE form

>95%) of BC12 obtained upon 266-nm laser photolysis of the
isotropic state.

a 266-nm laser, in contrast to that observed in the
solution phase experiment (Figure 12). This can be
understood on the basis of the dependence of photo-
isomerization on the viscosity of the medium. Whereas
trans—cis isomerization is prevented in a frozen me-
dium, cis—trans isomerization remains feasible, result-
ing in stereospecific isomerization. This aspect of pho-
toisomerization of polyenes is well-documented.40-43-45
For example, the photoisomerization of trans-stilbene
decreases rapidly upon an increase in solvent viscosity
and is stopped upon freezing of the sample.*344 The
photoisomerization of the cis isomer of stilbene on the
other hand remains observable, even in the frozen

(43) Dellinger, B.; Kasha, M. Chem. Phys. Lett. 1976, 38, 9.
(44) Sun, Y.-P.; Saltiel, J.; Hoburg, E. A.; Waldeck, D. J. Phys.
Chem. 1991, 95, 10336.



Photochemical Behavior of Diphenylbutadiene LCs

media. A similar effect of the viscosity of the medium
on the stereoselectivity of photoismerization of polyenes
has been reported.*®

Photoswitching of the LC phase was further con-
firmed using the pure EZ photoisomer of BC12, which
does not possess a liquid-crystalline phase. Photolysis,
using a 266-nm laser, of the crystalline state of the EZ
isomer, results in the formation of a material that shows
an Sa phase with phase transition temperatures similar
to that of the EE isomer of BC12.

4. Conclusion

In summary, we have demonstrated, for the first time,
photochemically induced isothermal phase transitions
in alkoxy-cyano-substituted diphenylbutadiene deriva-
tives. Since the phototransformations are thermally

(45) Liu, R.S. H.; Asato, A. E.; Denny, M. J. Am. Chem. Soc. 1983,
105, 4829.
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irreversible, switching between the mesogenic and
isotropic phases remains purely photon-controlled in
these materials. These properties of the alkoxy-cyano-
substituted diphenylbutadienes make them uniquely
suited for the design of a wide variety of photoactive
liquid crystals, including chiral nematic and ferroelectric
liquid crystals. Studies on these aspects as well as on
enhancing the range of the phase transition tempera-
tures of these materials are in progress.
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