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Challenge to Asymmetric Multicomponent Reactions Utilizing Chiral Amplification
Phenomena in Helical Structures with a Minute Chiral Source

Maeda, Katsuhiro
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Multicomponent reactions utilizing helical ﬁolymers showing significant
chiral amplification phenomena were investigated. We demonstrated that multicomponent reactions
using poly(diphenylacetylene) derivatives with high thermal and chemical stabilities, which are
reported to show a unique “ helicity induction and memory effect” , proceeded in a relatively good
yield. Moreover, we discovered that poly(diphenylacetylene) derivatives showed unprecedented
anomalous chiral amplification phenomena accompanying helicity inversion and their chiral
amplification behavior could be controlled by changing solvents and temperatures.
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Figure 1. Schematic illustration of macromolecular helicity induction and synthesis of 4-poly-1-TDA.
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Figure 2. Schematic illustration of synthesis and macromolecular helicity induction of poly-2.
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Figure 3. Time-dependent changes in the CD intensity of #-poly-1-H in DMSO/H,0 at 80 °C (blue),
h-poly-1-TDA in toluene at 80 °C (red), and A-poly-1-TDA in toluene at 100 °C (green).
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Figure 4. CD and absorption spectra of /-poly-2 in Figure 5. Plots of CD intensity (4&max/|4&max/(S100)])
DMF at 25 °C after annealing in DMF at 140 °C [A- of h-poly-2 in DMF at 25 °C after annealing at various
poly-2]=0.1 mM. temperatures against the %ee of the pendant. [/#-poly-2]
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Figure 6. "H NMR spectrum of poly-4 in CDCls. Figure 7. IR spectrum of poly-4.
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