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Scheme 1. Synthesis of Non-natural Polypeptides 
via Asymmetric Polymerization and 
Post-polymerization 
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Figure 1. 1H NMR (500 MHz, in CDCl3 at 25 °C) 
spectra of (a) poly-2a, (b) model compound 3, and 
(c) poly-3a. Concentration: [poly-3a] = 134 mM. 
The asterisk denotes impurity, and the filled circle 
denotes CHCl3.
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Figure 2. CD and UV spectra of (a) poly-3a and 4 
in THF at 25 °C. The vertical axis is normalized for 
the benzene unit. (b) 4 6 in THF at 25 °C. 
Concentration: [poly-3a] = 0.32 mM, [4] = 0.17 
mM, [5] = 0.11 mM, and [6] = 0.01 mM.

5
X

DFT
THF 5

5

zig-zag 180° turn
2 conformer

(TD-DFT)
CD/UV

(Figure 3) 5turn

turn

poly-3a
31

80-100 °C
CD

Figure 3. Simulated CD and UV spectra of (A) 5zig 
and (B) 5turn by TD-DFT (B3LYP/6-31**).

Figure 4. Plausible helical conformation of 
poly-3a  (n = 12, R = Et) based on the conformation 
of 5turn.
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Figure 5. CD and UV spectra of non-natural helical 
polypeptides (P)-poly-3a and (M)-poly-3a in THF 
at 25 °C
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Scheme 2. Synthesis of Non-natural Polypeptide 
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Figure 6. CD/UV spectra (THF, 25 °C) of (a) 
poly-3a, poly-3b, (b) poly-4a, poly-4b. 
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Figure 7. CD/UV spectra (THF, 25 °C) of poly-5a 
and poly-5b. 
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