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Development of chiral stationary phases capable of switchable enantioseparations bas
ed on helical polymers bearing biphenyl pendants
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We have developed poly(biphenylylacetylene)s, which have a dynamic axial chirality
and forms a preferred-handed helical conformation upon complexation with optically active compounds. The
induced macromolecular helicity and axial chirality are memorized automatically and, further, are switchab
le in the solid state. This remarkable feature allowed us to develop a chiral packing material for the sep
aration of enantiomers in which the elution order, or enantioselectivity, can be switched at will. In addi
tion, we have synthesized poly(biphenylylacetylene)s bearing ester and carbamate groups as an interaction
site and found that these polymers exhibited a high enantioselectivities against racemates, such as chiral

metal complexes and axially chiral compounds.
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Figure 1. Synthesis of poly-a.
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Figure 2. CD and absorption spectra of
poly-a film with (R)-1 (solid line) or (S)-1
(dashed line) after 6 h at room temperature
(ca. 25 °C).

(2) Poly-a ZfHEF L= U W XNV EAT L
AN T DCHRE L AT LNE(R)-1 TRELT
L2 ETHXIVEEMEFRL, 7 (A
M2 %#6?%%% R L7z, O
R, B R EIZ I FEIRRETH Y |
(+)-(R.R)-1K D JE 1T {'e;ttﬁ‘é EM o T
(Figure 3a), e\ C. Edkoh 7 a&20i1gE
DRFER(S)-1 TULER L, HE 2 O5E 21T
Toft R, B AR R OB HNEFF 23 08 L
OD-SS)- KWW T H 2 B ahoil
(Figure 3b), LA ED X212, HLHAMEED
- GO - R BIR 2 FH L T
RERIRMED B LR IR 2 % VL
AREIZ L7z HPLC Ax 7V  ph

TEFH O BT IR THID TRk
LT,



(3) Poly-a [, ~FH VAR TH D70 Rk

(@) (+)-(R.R)

S

IS

e

$ O-(5.5)
o

(@)

>
o)
120 160 200
Elution time (min)
(®) (+)-(R.R)
C
el
o
°
E (=)-(S.9)
o
(@)
>
>

120 160 200

Elution time (min)
Figure 3. Chromatograms for the resolution of 2
on (a) poly-a-based CSP induced by (R)-1 and
(b) poly-a-based CSP induced by (5)-1.
Column: 25 x 0.20 cm (i.d.). Flow rate: 0.025
mL/min. Eluent: MeOH-H,O (75:25, v/v).
Temperature: 0 °C.
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‘able 1. Resolution results of racemates 3-13 on
oly-b—poly-d-based CSPs
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Column: 25 x 0.20 (i.d.) cm; Eluent: hexane—2-propanol
(97:3, v/v); Flow rate: 0.2 ml/min. The signs in
parentheses represent the optical rotation of the first-
eluted enantiomers.
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