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Abstract: The effects of solution-state dielectric and intermolecular
interactions on the degree of charge separation provides a route to
understand the switching properties and concentration dependence
of  donor-acceptor Stenhouse adducts (DASAs). Using
solvatochromic analysis of the open form DASA in conjunction with
X-ray diffraction (XRD) and computational theory we analyzed the
ionic character of a series of DASAs. First and third generation
architectures lead to a higher zwitterionic resonance contribution of
the open form and a zwitterionic closed form while second generation
architecture poses less charge-separated open form and neutral
closed forms. This can be correlated to equilibrium control and
photoswitching solvent compatibility. Due to the high contribution of
the zwitterionic resonance form of a first and third generation DASA
we demonstrate external control over their switching kinetics by ion
concentration, while second generation DASAs are less affected.
Importantly, these results show how the previously reported
concentration dependence of DASAs are not universal and DASAs
bearing a more hybrid structure in the open form can achieve
photoswitching at high concentrations.

Introduction

Donor—acceptor Stenhouse adducts (DASAs) are a particularly
interesting new class of photoswitches due to their negative
photochromism, visible light activation, polarity and molecular
volume change.*-* Upon irradiation DASAs are converted from a
highly light-absorbing colored form to a colorless and transparent
form with overall switching kinetics highly dependent on the DASA
architecture and surrounding environment. Because the closed
form of DASA are not light responsive and the recovery to the
open form is thermally driven, the obtained steady state upon
irradiation is better described as a photothermalstationary (PTS)
state rather than as a photostationary state.®! Since their
discovery in 2014, these molecules have been exploited in a
number of applications including targeted drug release,?®7
orthogonal photoswitching,®l chemical and thermal sensing,®-*2
and most recently fluid velocity control and photothermal
actuation.!*®! Synthetic efforts have resulted in three generations
of DASAs which vary in photoswitching properties such as
thermodynamic equilibrium between the open and closed form in
the absence of light irradiation, wavelength tuneability (500-700
nm), switching rates, and solvent dependence.~# The first
generation, published in 2014, consisted of strongly electron

donating dialkylamine donors and Meldrum’s or Barbituric acid
acceptors (Figure 1).12 These derivatives show excellent
equilibrium control and fatigue resistance, but are limited in
wavelength tuneability and solvent compatibility — defined herein
as the ability to switch reversibly upon irradiation in a range of
solvents. In 2016 the second generation of DASAs was
introduced by employing weakly donating cyclic and acyclic aryl
amines (Figure 1).3'4 These show improved wavelength
tuneability (500-700 nm), and enhanced switching properties
including low PTS, higher solvent compatibility and solid-state
switching, but show compromised thermodynamic equilibrium in
the dark (~50—7% open form in the absence of light) and extended
half-lives of the closed form. The third generation in 2018
introduces strongly electron withdrawing carbon acids (Figure 1).
These derivatives have enhanced switching properties such as
increased solvent compatibility and tunable half-lives of the
closed form, while maintaining high equilibrium control.! The
synthetic effort has been tightly coupled with extensive
mechanistic studies by Feringa, Beves, Martinez, Marazzi and
others.*4-2% Here it has been demonstrated that the actinic Z-E
isomerization step is independent of solvent and concentration
and occurs on a fs-ns timescale.[*”-2!I This is followed by a C3-C,4
bond rotation and thermal 4m—electrocyclization leading to the
ring-closed cyclopentenone with a trans relationship between the
C; and Cs groups, that occurs on a ns-ms timescale (Figure S3).
In contrast to the actinic step, the thermal part of the mechanism
is highly solvent and concentration dependent.*”-2! Further use of
DASA in more widespread applications has been hampered by
limited understanding of solvent compatibility and most
importantly concentration dependence. The concentration
dependence first reported by Bardeen and our group in 2019
shows decreasing half-lives of the closed isomers at increased
concentration while also lowering overall quantum yields.?Yl This
severely hinders applications requiring high concentration of
DASA molecules. To further enable the use of DASA
photoswitches it is critical that we understand and overcome the
factors governing DASAs solvent compatibility and concentration
dependency.

Herein we investigate medium effects on the charge-
separation of DASAs through a series of XRD analysis, solution-
state studies and time dependent pump probe UV-Vis
spectroscopy. This work builds on three important independent
preliminary studies by Beves,42% Jacquemini?? and Feringal®®
that show the zwitterionic character of the open form of DASAs.
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Figure 1. Synthetic efforts have resulted in three generations of DASAs which vary in photoswitching properties including control of thermodynamic equilibrium,
solvent compatibility and switching kinetics. The closed form is only depicted with the acceptor group in the enol form, however, as reported in the literature the
closed form can reside in either a zwitterionic, enol, or keto form depending on the architecture and conditions. -4

Using XRD data, Beves and co-workers have reported open linear
zwitterionic forms for first and second generation DASAs,
concluding the polyene system in second generation DASAs are
significantly  delocalized.'*?1 In a separate theoretical
investigation, Jacquemin reported that the Mulliken charge for first
generation DASAs in both the open and closed form have a
significantly negative charge (-0.54 e and -0.56 e, respectively),
suggesting both have a zwitterionic nature.?? Furthermore, they
calculated the open and closed DASA isomers which have similar
and large ground-state dipole moments that exceed 15D. Feringa
used solvatochromic analysis to investigate the role of the
hydroxyl group on the photoisomerization pathway.?? In addition,
Wagner recently reported the effect of this zwitterionic character
on DASA fluorescence emission and its effects on first generation
DASA in protic solvents.?¥l Despite these initial reports, no effort
has been made to understand the implications of the ionic
character of the open form of DASA on solvent compatibility and
concentration effects. By using solvatochromic shift analyses,
XRD and charged ionic liquids as a dopant, we demonstrate how
the ionic character of DASA influences their solvent compatibility
and concentration effects.

Results and Discussion

For this study, we selected DASA derivatives which range in
photoswitching properties including thermodynamic equilibrium
between the open and closed form in the absence of light
irradiation, solvent compatibility, photothermalstationary state,
and half-life (Figure 3A, properties summarized in Table S1). As
a first generation DASA we choose DASA 1-MM consisting of a
dimethylamine donor and a Meldrum'’s acid derived acceptor. This
derivative has high thermodynamic equilibrium control in
chloroform with 94% in the open form in the dark (for experimental
detail see the supporting information in section 6). This compound
also exhibits a short half-life in chloroform (172 s) leading to a
PTS of 76%. For a second generation derivative we choose
DASA 2-IM bearing an indoline-based donor with a Meldrum’s
acid acceptor. Compared to DASA 1-MM, it suffers from a
compromised thermodynamic equilibrium with only 50% residing

in the open form in the dark and an extended half-life of the closed
form of 3,240 s in chloroform. However it also shows reversible
switching in more polar solvents such as acetonitrile.) To
represent a third generation DASA derivative we selected
DASA 3-IP bearing an indoline-based donor and CF3 pyrazalone-
based acceptor. This derivative has excellent thermodynamic
equilibrium control with >95% in the open form in the dark and a
short-lived closed form with a half-life of 5s in chloroform. In
contrast to DASA 2-IM and many second generation DASAs, this
compound does not exhibit switching in acetonitrile.”) The first
and third generation derivatives show very similar behavior with
high thermodynamic equilibria and short half-lives while being
limited to apolar solvents like chloroform. To round out this study,
DASA derivative DASA 4-Il was chosen, which shows linear
photodegradation upon irradiation and no recovery (Figure S6
compares DASA 3-IP and DASA 4-11-H photoswitching).!

Solid-state analysis of the ionic character of DASAs: X-ray
structural analysis of the open form provides valuable insight into
the ground state ionic character in the solid state.®?° Bond length
alternation (BLA) patterns were used to analyze the ionic
character, where a negative BLA value indicates zwitterionic
character.’4?01 To compare the crystal structures of DASA
derivatives we grew single crystals of DASA 2-IM-H, 3-IP-H, and
4-1-H and used previously reported XRD data.t*42 Single
crystals of DASA 2-IM-H, 3-IP-H, and 4-lI-H were obtained using
layer diffusion and slow evaporation crystallization techniques
detailed in the supporting information section 4. Previously
reported DASA 1-EMM was utilized due to increased crystallinity
provided by the diethylamine donor in contrast to DASA 1-MM. In
addition, DASA derivatives bearing non-methylated indoline
donors (DASA 2-IM-H and DASA 3-IP-H indicated by “-H” in the
label), were used as model compounds for DASA 2-IM and
DASA 3-IP, respectively. As expected, for DASA 1-EM, bearing
a strongly donating alkyl donor, the bond length alternation
(BLApasa 1-em= -0.056 A) show a more zwitterionic form compared
to the weakly donating indoline-based donors for DASA 2-IM-H
and DASA 3-IP-H which have similar, hybrid-zwitterionic ground
states (BLApasa 2am = -0.013 A and BLApasa 3-p = -0.018 A).
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Figure 2. A. Photoswitches that were used for XRD study. B. Bond length alternation (BLA) patterns along the triene of the open form of DASA from XRD single

crystals. For BLA calculations only the C—C bonds are taken into account. DASAs with diethylamine and non-methylated indoline donors were used as model

compounds due to increased crystallinity compared to their counterparts with dimethylamine and 2-methylindoline donors.

Herein, we define hybrid as having a more delocalized conjugated
triene system. Interestingly, DASA 4-II-H, with irreversible
photoswitching, reveals opposite alternating bond slopes
(BLApasA 4-1-n = 0.026 A) and resides in a more neutral ground
state, as shown in Figure 2B. This is in agreement with previous
XRD reported results that nonphotochromic spirooxazines
predominantly reside in a neutral “quinoidal”’ structure.?® To
further extend this study, we compared the BLA of thirteen
previously published open form crystals,142% in addition to the
three crystals grown in this study, shown in Figure S14 and
Table S2. In most cases, the XRD data supports that
photoswitching DASA molecules evaluated using this approach
have some zwitterionic character in the solid state as exemplified
by negative bond length alternation values ranging from -0.013
to -0.056 A (Table S2). Inversely, DASA 4-lI-H, has the most
positive BLA of 0.026 A and shows linear photodegradation and
irreversible switching. These results suggest that a charge-
separated, hybrid/zwitterionic ground state is an important design
principal for photoswitchable DASAs. Of note, the BLA from the
crystal structures revealed similar results for both the second and
third generation derivatives (-0.013 A and -0.018 A) which is not
consistent with the vastly different photoswitching behavior in
solution between the two generations. This is not surprising since
XRD relies on single crystalline environment while DASA’s
photoswitching properties have been shown to be highly
dependent on environmental factors like solvent and
concentration.

Solution-state analysis of the ionic character of DASAs: To
gain insight into the charge-separation of DASAs in solution, we
analyzed solvatochromic shifts of DASA derivatives. For this we
utilized the Dimroth—Reichardt E; solvent polarity scale to explore
the dipolar nature of DASA.?%! The Dimroth—Reichardt EN solvent
polarity scale takes into account solvation effects arising from
both nonspecific (e.g., dipole-dipole, induced dipole-induced
dipole) and specific (e.g., hydrogen bonding) interactions, where
the slope can provide insight into the difference in dipolar
character between the ground state and the excited state. A
negative solvatochromic slope (blue-shifts in more polar solvents),
suggests a stabilization of the zwitterionic ground state with
increasing solvent polarity. Inversely, a positive solvatochromic
slope suggest a more dipolar excited state which is stabilized with

3

increasing solvent polarity. The scale is based on the electronic
transitions of a polarity probe dye in a range of solvents which is
normalized to nonpolar tetramethylsilane (TMS) (EY =0) and
polar water (EY = 1.0). The features of the absorption bands were
correlated with the Dimroth-Reichardt EN solvent polarity scale of
ten solvents (Table S3).?°1 Photoswitches studied and their
corresponding  photoswitching  properties  (thermodynamic
equilibrium, PTS, and thermal half-life) in chloroform are shown in
Figure 3A. Figure 3B shows the blue-shift of the absorption band
of DASA 3-IP.with increasing solvent polarity. Figure 3C shows
absorption maximum vs the polarity value of the solvents of the
four DASA derivatives. DASA 1-MM, DASA 2-IM, and
DASA 3-IP all show negative solvatochromic shifts (blue-shifts in
more polar solvents), suggesting a stabilization of the zwitterionic
ground state with increasing solvent polarity (with a slope ranging
from -7 to -60 nm shown in Table 1 and Figure S20). Interestingly,
DASA 4-11-H shows a positive solvatochromic shift with a slope of
14 nm (red-shift in more polar solvents), suggesting a more
dipolar excited state which is stabilized with increasing solvent
polarity. In agreement with the XRD results, this suggests that the
dipolar nature of reversible and non-reversible DASAs are
different.

To gain a better understanding of the varying contribution of
the zwitterionic resonance form we compared the negative slopes
of the reversible switching DASAs. The slopes of DASA 1-MM
and DASA 3-IP are comparable with slopes at -46 and -60 nm.
This is in contrast to the XRD data where DASA 3-IP seems to
have less zwitterionic character than DASA 1-MM. DASA 2-IM,
however, has a significantly lower negative shift, with a slope
of -7 nm supporting a hybrid character shown by XRD. The more
pronounced negative solvatochromism of DASA 1-MM and
DASA 3-IP suggests that these derivatives have more zwitterionic
character than DASA 2-IM. These results correlate with the
respective electronic character of the donor and acceptor.
DASA 1-MM has a strongly donating alkylamine donor and a
weakly withdrawing Meldrum’s acid-based acceptor while
DASA 3-IP consists of a weaker arylamine donor and a strongly
electron withdrawing CF3-Pyrazolone-based acceptor.
DASA 2-IM consists of both a weak donor and acceptor, resulting
in overall weaker charge separation or hybrid structure. The highly
charge-separated DASAs (DASA 1-MM and DASA 3-IP) show
similar behavior in switching properties including a high percent

This article is protected by copyright. All rights reserved

Author Manuscript



of open form in the dark (94 and >95% in chloroform), fast thermal
reversion (t1, = 173 s and 5 s), and limited solvent capability. In
contrast, DASA 2-IM is less sensitive to the environment and
experimentally switches in a wider range of solvents but has a
compromised equilibrium. Beves reported absorption profiles for
a series of second generation DASAs bearing aniline-based
donors in various solvents. In agreement with our observed trend,
these solvatochromic slopes can be correlated with the relative
dark equilibrium (Figure S21).4 The solvatochromic shifts reveal
the dipolar nature of DASA and provides a simple experimental
method to help understand switching properties of different DASA
derivatives while also providing a more accurate representation of
the push-pull system compared to XRD. Feringa?” and Marazzi!*®!
have both independently shown in theoretical studies that the
increasing zwitterionic resonance contribution lowers the energy
barrier of the thermal reversion between A and A’ (Figure S3)
which is consistent with our results. This inhibits switching in more
polar solvents, as thermal reversion outcompetes
electrocyclization. To extend this study to polymers, we analyzed
absorbance shifts within polymer blends which have been shown
to facilitate photoswitching.[*228-30 The same trend in negative
slopes were observed in the polymer blends supporting that
DASA photoswitching molecules also have a high degree of
charge-separation in the ground state in solid macromolecular
environments (Figure S22).
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With a better understanding of the contribution of the
zwitterionic resonance open form, we were also interested in
evaluating the ionic character of the closed form (supporting
information section 13). Previous reports have shown the closed
form of first generation DASAs with alkyl donors to be zwitterionic
while second generation have been shown to form neutral (keto
or enol) closed form isomers via 2D-NMR analysis.}*?° There
have been no reports on closed form isomers for third generation
derivatives. In accordance with literature reports, 2D-NMR
analysis shows a zwitterionic closed form for DASA 1-MM (Figure
S25-S26) and a neutral (keto) closed form for DASA 2-IM (Figure
S30-S31). Interestingly, despite the weakly donating indoline-
based donor, 2D-NMR analysis reveals a zwitterionic closed form
for DASA 3-IP similar to first generation DASAs (Figure S34—
S35).

Computational  calculations: Our results from the
solvatochromic analysis are supported by theoretical calculations
using MO06-2X/6-31+G(d,p) in toluene, chloroform, and
acetonitrile with the SMD solvent model using Gaussianl6
software.[™34 The calculated dipole moments and BLAs in
chloroform were compared with the experimental results
summarized in Table 1 and supporting information section 14.
Importantly, the calculations trend with the solvatochromic slopes
(extracted from Figure 3B from linear trends). Where DASA 1-MM

1.04
e Tol = Et,0
=== THF == EtOAC
o weCHCl;  ===DCM
2 = Acetone -~ DMSO
© = ACN s MeOH
£
2 o054
004 - ;
450 500 550 600 650 700
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Figure 3. A. DASA derivatives studied with thermodynamic equilibrium, photothermal stationary state, and thermal half-life in chloroform for each DASA.
B. UV-Vis traces of DASA 3-IP in a range of solvents, which shows a blue-shift with increasing polarity of the solvent. C. Solvatochromic shift analysis for
DASA 1-MM, 2-Ml, 3-IP and 4-lI-H in solvents of different polarity using the Dimroth—Reichardt Er solvent polarity scale. D. Solvatochromic trends of DASA 3-IP
(top), DASA 2-IM (middle) and DASA 1-MM (bottom) are visible by eye, where DASA 3-IP and DASA 1-MM are more sensitive to the environment than DASA 2-IM.
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Table 1. Experimental data compared to computational calculations.

DASA Slope® BLAM Dipole!® BLALI
DASA 3-IP -60 -0.018 17.4 -0.010
DASA 1-MM -46 -0.056 14.7 -0.007
DASA 2-IM -7 -0.013 12.0 0.010
DASA 4-lI 14 0.026 9.0 0.023

WILEY-VCH

of a combination of a decrease in forward reaction rate and an
increased recovery (Figure 4C).

[a] Solvatochromic slopes (nm) extracted by a linear trend from Figure 3B. [b]
Bond length alternation (A) values are extracted from XRD data of the model
compounds DASA 1-EM, DASA 2-IM-H, DASA 3-IP-H and DASA 4-11-H shown
in Figure 2. [c] Dipole (D) and BLA (A) calculated using M06-2X/6-31+G(d,p) in
chloroform using the SMD solvent model.

and DASA 3-IP have the highest calculated dipole and most
negative BLA values, in agreement with the more negative
solvatochromic slopes. Consistent with experimental results,
DASA 4-ll has the smallest dipole and the most positive BLA.
Interestingly, the solvent polarity vs the HOMO-LUMO energy
levels show the HOMO-LUMO gap in DASA 2-IM is relatively
unchanged as a function of solvent, while the gap of DASA 3-IP
increases with increasing solvent polarity in agreement with the
blue-shift observed in the solvatochromic study (Figure S42). The
calculations also revealed the change in the hydrogen bond
length between the —OH and the carbonyl of the acceptor as a
function of solvent (Figure S43). The hydrogen bond in
DASA 3-IP is strengthened in more polar solvents compared to
DASA 2-IM. It is possible this hydrogen bond plays a key role in
stabilizing the open form in the absence of light, resulting in
equilibrium control.

Influence of ionic character of DASA on photoswitching: To
study the importance of the ionic character of DASA derivatives
on their switching kinetics, we next sought to demonstrate the
ability to tune switching kinetics by using ion concentration as an
external trigger. For this, we utilized 1-butyl-3-methylimidazolium
hexafluorophosphate (IL for ionic liquid, structure in Figure S2) as
an ion pair soluble in organic solvents. We added 1 mM and
10 mM IL to each derivative and monitored the rate of the forward
photoswitching and thermal back reaction (kg) using time
dependent pump probe UV-Vis spectroscopy. For experimental
detail see the supporting information in section 15. For
DASA 1-MM upon addition of IL we see a significant decrease in
the forward reaction rate under light irradiation with 10 mM IL
almost completing inhibiting photoswitching (Figure 4A). Due to
low solubility of the closed form at higher concentration we were
unable to obtain a thermodynamic equilibrium and therefore
switching kinetics. For DASA 2-IM, bearing the most neutral open
and closed form, a slight decrease in the forward reaction kinetics
is observed with only a small effect on the recovery to the open
form (kg increases from 0.006 to 0.008 min'* upon the addition of
10 mM of IL; rate increase of 1.4-fold) (Figure 4B). Although less
dramatic than DASA 1-MM, the addition of IL to a solution of
DASA 3-IP also resulted in a change in PTS from 89% to 55%
under light irradiation. After irradiation of DASA 3-IP is stopped
we can observe a 2.3-fold increase in the recovery rate from
7.9 min to 17.8 min! upon the addition of 10 mM of IL. Taken
together, these results highlight that the change in PTS results out
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Figure 4. Influence of ionic character of DASA derivatives on its switching
kinetics using an ion concentration as an external trigger. Photoswitching
kinetics measured using time dependent pump probe UV-Vis spectroscopy
measured at 10 uM in chloroform at their respective Amax including a control
without IL and the addition of 1 mM or 10 mM IL. Irradiation was started at t =
0.3 min and ceased at t = 2.0 min and the subsequent thermal recovery in the
dark was measured. A. Time dependent UV-Vis of DASA 1-MM monitored at
540 nm, Amax, irradiated with a 530 nm LED. B. Time dependent UV-Vis of
DASA 2-IM monitored at 591 nm, Amax, irradiated with a 595 nm LED. C. Time
dependent UV-Vis of DASA 3-IP monitored at 647 nm, Amax, irradiated with a
617 nm LED.
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Figure 5. Influence of increasing concentration of DASA derivatives on its switching kinetics using time dependent pump probe UV-Vis spectroscopy equipped with
a flow cell with variable pathlengths. Concentrations were measured from 125 pM to 10 mM and the samples irradiated with a 617 nm LED. Irradiation was started
att = 0.3 min and ceased at t = 2.0 min and the subsequent thermal recovery in the dark was measured. A. Time dependent UV-Vis of DASA 2-IM monitored at

591 nm, Amax. B. Time dependent UV-Vis of DASA 3-IP monitored at 647 nm, Amax.

Influence of ionic character mimics observed concentration
effects: The switching properties of DASA derivatives with highly
charge-separated open and closed forms, such as DASA 1-MM
and DASA 3-IP, can be tuned by modifying the ionic character of
the solution. In contrast IL addition to DASA derivatives with
hybrid open and neutral closed forms, such as DASA 2-IM, has
only a small effect on switching kinetics. These results mirror the
previously reported concentration dependence of DASA 3-IP
suggesting that the higher contribution of the zwitterionic
resonance form of DASA 3-IP might be responsible for reduced
photoswitching observed at high concentrations. To test this
hypothesis, we compared the effect of concentration on the less
charge-separated DASA 2-IM and the more charge-separated
DASA 3-IP using time dependent pump probe UV-Vis
spectroscopy equipped with a liquid cell with variable pathlengths.
For experimental detail see the supporting information in section
1.2.7. The hybrid DASA 2-IM shows a negligible change in PTS
at concentrations from 125 uM to 10 mM (Figure 5A), with a
recovery rate increasing from 0.0058 min? at 125uM to
0.0067 mint at 10 mM. In contrast, the concentration effect on
DASA 3-IP is more dramatic. Here, we see a change in PTS from
91% to 64% and a 1.6-fold increase in recovery (10 min?t at
125 uM to 16 mint at 10 mM) as the concentration increases
(Figure 5B), which is consistent with previously reported
results.?y!  Similar experiments with DASA 1-MM  were
unsuccessful due to limited solubility of the closed isomer at
concentration above 100 uM. These results reveal that the
previously reported concentration dependence is not universal to
all DASA derivatives, such as DASA 2-IM which has a PTS of
100% at 10 mM. Importantly, these results provide a path towards
designing DASA derivatives able to operate at high
concentrations by lowering the ground-state charge-separation in
the open form and enabling the formation of a neutral closed
isomer.

Conclusion

The effects of solution-state dielectric and intermolecular
interactions on the degree of charge separation provides a route

to understand the switching properties and concentration
dependence of donor-acceptor Stenhouse adducts (DASAS) in
solution. Using easy to perform solvatochromic analysis, the
absorption can be used to correlate switching behavior and
charge-separation in conjunction with X-ray diffraction (XRD),
computational theory, and time dependent pump probe UV-Vis
spectroscopy. We show that DASAs bearing the first and third
generation architectures have higher contributions of the
zwitterionic resonance form and zwitterionic closed forms in
solution while the second generation exhibits a hybrid open form
and neutral closed isomer. Furthermore, the DASA 4-I1-H exhibits
a different dipolar nature and could be a potential reason for its
irreversible switching behavior. Importantly, we highlight the
influence of ionic character of DASAs on their photoswitching
properties through the addition of ionic liquids. The more hybrid
DASA 2-IM shows only limited change in switching behavior upon
addition of the ionic liquid, whereas DASA 1-MM and DASA 3-IP
bearing a more zwitterionic open and closed form show a more
dramatic effect. Additionally, we show that the previously reported
concentration dependence of DASA 3-IP relies on the ionic
character of the respective open and closed form with more hybrid
DASA 2-IM being less affected. These results highlight the
importance of the charge-separation of DASA on their switching
kinetics and the ability to influence certain DASA derivatives
through external stimuli. To achieve photoswitching of DASAs at
high concentration a more hybrid DASA architecture should be
used. Furthermore, these results enable the design of less
concentration dependent DASA overcoming a major challenge for
applications needing high concentrations of DASA photoswitches
as organic photomechanical materials.
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It's all in
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How do | become a
better switch?
I'll give you a hint

_—
increasing solvent polarity

The effects of solution-state dielectric and intermolecular
interactions on the degree of charge separation provides a route
to understand the switching properties and concentration
dependence of donor—acceptor Stenhouse adducts (DASAS).
Using solvatochromic analysis of the open form DASA in
conjunction with X-ray diffraction (XRD) and computational
theory we analyzed the ionic character of a series of DASAs.
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