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Structure of model compounds, monomer VNP and polymer PVNP
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Scheme 2 Synthesis of model compounds as well as the

tautomeric equilibrium of s-1 in solution
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Fig. 1 UV-Vis (a) and CD (b) spectral changes of s-1 in dry DMSO (1 x 10~ “mol/L) at room temperature upon titration with
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Fig. 2 Optimized structures of s-1 and its deprotonated species
(s-17 ) obtained by DFT computations ( oxygen and nitrogen

atoms are marked red and blue,respectively) .
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Fig. 3 Comparison of CD spectra of s-1 and Me-s-1 (1 x10 ~*

mol/L) in dry n-hexane/THF (4:1,V/V)

Inset:the optimized structure of Me-s-1 by DFT computations
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Fig. 4 Spectral responses of VNP (a) and PVNP (M =6700,M /M =1.19) (b) upon addition of 30 equiv of (TBA) * HSO, in THF

(concentration =1.5 x 10 ~* mol/L)
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Fig. 5 (a) CD spectra of PVNP in THF (1.5 x 10 ~* mol/L) before and after addition of different amounts of CF;CO,H; (b) CD intensity

at 380 nm versus the proton concentration
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Fig. 6 CD spectra of PVNP in THF (1.5 x 10~ * mol/L) after
sequential addition of 2 equiv of CF;CO,H and (TBA) * OH "~

Inset : illustration of the switchable behavior with the 380 nm
Cotton effect as “output signal” after sequential addition of H*
and OH ™
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Fig. 7 CD spectra of PVNP in THF (1.5 x 10 ~* mol/L)

in four input cases
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Fig. 8 Truth table (left) and INH logic gate respresentation

using “NOT” and “AND” combinational logic gates ( right)
corresponding to the truth table
Inl,In2, and Out are acid, base and CD signal at 382 nm,

respectively.
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DESIGN OF AN OPTICALLY ACTIVE POLYSTYRENE BEARING
IMINE PENDANTS AND ITS ACID/BASE-TRIGGERED
CHIROPTICAL SWITCH PROPERTY

Bei-bei Liu, Wei Lu, Gan-hong Du, Dan Chen, Jun Ling, Li-ming Jiang, Zhi-quan Shen
(MOE Key Laboratory of Macromolecular Synthesis and Functionalization, Department of Polymer Science and Engineering ,

Zhejiang University , Hangzhou 310027 )

Abstract  The chiroptical properties of N-( 2-hydroxy-1-naphthyl ) methylidene-( S )-a-phenylethylamine
(s-1) were studied as a model of chiral molecular switches. The Schiff base exhibited a pH-responsive
chiroptical inversion behavior as a result of breaking and forming of the intramolecular hydrogen bonding and
accompanying C—C single bond rotation far away from the chiral center. DFT computation results showed that
both two preferred conformers of s-1 and its deprotonated species are stereochemically quasi-enantiotropic. On
the basis of these findings we designed a chiral styrene-type monomer ( VNP) containing imine linkage and
synthesized corresponding polymers through RAFT technique. It was found that the chiroptical properties of
PVNPs are highly sensitive to acid/base stimulus. The addition of acid produced an intensive Cotton effect at
382 nm for the THF solution of polymer,which is probably derived from the dissymmetric spatial arrangement
of interacting chromophores in adjacent pendent groups due to the protonation of imine moiety. Furthermore , the
CD signal can be totally reversed with addition of base. Chiroptical signals remained consistent after five acid-
base reaction cycles, proving that a robust polymer-based chiroptical switch was established. This promising
new type of chiroptical switches is relatively unique as it does not involve any covalent bond formation/
breakage or conformational transition of polymer main chains and thus possess distinct advantages,such as fast
switching rate, high reversibility and fatigue resistance as well as the nondestructive readout. Using such a
reversible and reproducible chiral switching system, we designed the THIBIT molecular logic gate that might
have potential uses in information processing at molecular level.
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