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Figure 1 (a) Previously reported three-component chirality induction system consisting of a guanidinium functionalized PBI host (PBIEtGua), a
bidentate linker (m-PA) and chiral leucine guest [9]. The in sifu generated homochiral and mesomeric bisimines induce aggregation of PBIEtGua,
exhibiting a negative nonlinear CD-ee dependence. (b) Chemical structures of PBIEtGua and L-/D-/meso-DboTar reported in this work that the
aggregates of PBIEtGua in the presence of L-/D-/meso-DboTar show a negative nonlinear CD-ee dependence (color online).
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Figure 2 Absorption (a) and CD (b) spectra of PBIEtGua in the
presence of D-DboTar of increasing concentration in 7:3 (v/v) 50 mM
pH 9.0 Tris buffer/MeOH; (c) plots of CD intensities at 519 and 478 nm
versus concentration of D-DboTar. [PBIEtGua]=20 uM (color online).
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Figure 5 CD (a, d) and absorption (b, e) spectra and CD-ee relationship (c, f) of PBIEtGua in the presence of DboTar in 7:3 (v/v) 50 mM pH 9.0 Tris
buffer/MeOH. [PBIEtGua]=20 uM, [D-DboTar]+[L-DboTar]=200 uM (a—c); [D-DboTar]+[L-DboTar]=100 pM, [meso-DboTar]=100 uM (color

online).
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Figure 6 Plots of normalized CD intensity at 519 nm of PBIEtGua
aggregates versus ee of DboTar. [PBIEtGua]=20 puM, ([D-DboTar]+[L-
DboTar])+[meso-DboTar]=200 uM (color online).
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Figure 7 CD spectra of mixtures of the aggregates of D-/L-DboTar/
PBIEtGua and aggregates of meso-DboTar/PBIEtGua respectively
prepared in 7:3 (v/v) 50 mM pH 9.0 Tris/MeOH obtained immediately
upon mixing (a) or after standing for 40 min (b) and plots of CD
intensity at 519 nm versus enantiomeric excess of L-/D-DboTar (c). The
CD-ee curve of the aggregates from pre-mix method is shown in (c) for
the purpose of comparison. [PBIEtGua]=20 uM. [D-DboTar]+[L-
DboTar]=100 uM, [meso-DboTar]=100 uM (color online).
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Figure 8 A4 /4., ratio of absorption spectrum of the aggregates of
PBIEtGua/DboTar in 7:3 (v/v) 50 mM pH 9.0 Tris buffer/MeOH upon
heating from 25 to 61 °C. [PBIEtGua]=20 uM, [meso-DboTar]+[D-
DboTar]=200 uM (color online).
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Negative nonlinear CD-ee dependence in dibenzoyltartaric acid
induced aggregates of perylenebisimide
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Abstract: Supramolecular chirality of aggregates can be described in terms of the CD signals of the aggregates as a
function of the enantiomeric excess of the chiral building block or chiral inducer. While many examples have been
reported that show a positive nonlinear CD-ee relationship, indicating chiral amplification, the negative nonlinear
dependence has rarely been observed. We recently proposed to build such supramolecular aggregates by using the
mesomer of the enantiomeric inducers. Indeed we found that in the presence of enantiomeric dibenzoyltartaric acids
(DboTar), achiral perylenebisimide (PBI) dye equipped with two terminal guanidinium groups in alkaline aqueous
buffer solution is induced to form chiral supramolecular aggregates, via the known guanidinium-carboxylate salt bridge,
that show a positive nonlinear CD-ee relationship, and is turned into negatively nonlinear when 40% or more molar
fraction of meso-DboTar was introduced. Absorption and CD spectral titrations suggest that the aggregates led by
enantiomers and by mesomer are similar in terms of the supramolecular structure and stability, and when the two kinds
of aggregates are mixed no molecular exchange occurs between them. Fluorescence spectral traces of the aggregates
show that the mesomer is more powerful in inducing the aggregation of the PBI dyes, and thus dominates the
aggregation. Our findings that the mesomer of the enantiomeric inducer could lead to aggregates to exhibit a negative
nonlinear CD-ee relationship provide a promising approach to such supramolecular aggregates, which could be of
significance for better insight into the mechanism leading to the negative nonlinear dependence and eventually a
comprehensive understanding of the supramolecular chirality.
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