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acetylene . .. polyacetylene
monomer
(S)—C* 1)
A _ () HSSP
A (') 2)
- AIP
e* e* e*
. () d* d*d
o & ES-HSSP
p* p* (+)

A: achiral compound, C: chiral compound, €: enantiomer,
€d: racemate, (+): right-handed helicity, (-): left-handed helicity,

1) T. Aoki et al., J. Am. Chem. Soc., 125, 6346 (2003). 2) T. Aoki et al., Chem. Lett., 22, 2009 (1993);T. Aoki et al.,
Macromolecules,42, 17 (2009).

AOKI-TERAGUCHI Laboratory, Niigata University
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Highly selective photocyclic aromatization (SCAT)

OH
OR
oH | Topochemical
reaction
hv%p
>
Visible light
irradiation

1 1 1 1
108 107 10° 10% 10 10° 102
Mw (PSt)
4

[, -3-C12H2s
‘Self-supporting
polymeric membrane

T. Aoki et al., J. Am. Chem. Soc., 135, 602 (2013).

uv

cD
1 1 1 1 1 1 |
108 107 106 105 10* 103 102

Mw (PSt)

-3-C12H25
Self-supporting supramolecular
polymeric membrane

AOKI-TERAGUCHI Laboratory, Niigata University
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Helix-sense selective SCAT(HS-SCAT)

Racemic helical polymer 30
)
— oo
- 0
H () H
OH
OCy2Hzs
OH
R or L CPL irradiation | Ror L CPL irradiation g -3g . .
SCAT] } SCAT g
2
2 0 .
HyGus0 o Sl < 235 300 400 500 600 700750
() ® () W= " Wavelength (nm)
o o Red line: Before irradiation
Ho L) on Ci M Green line: After R-CPL irradiation
OC,Hys OH OC;Hys Blue line: After L-CPL irradiation

Cyeclic trimer

Cyeclic trimer

M. Teraguchi and T. Aoki et al., Chem. Lett., 43, 1476 (2014).

AOKI-TERAGUCHI Laboratory, Niigata University
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AIP

(RISRIR)
(S LRILDLR) aonraramine
(RIS

(9

Racemic RDHPA monomer

(R/S) T

Concept : Optical resolution by ES-AIP followed b

HS-SCAT

(S
(S

VV@V@

g

5 @4 .. CPL-SCAT e c G,
D = X 9
O IR

s ! 2
olo ROR| REC

D_ N
olc © |
hydrolysisl l hydrolysis

382

M. Teraguchi and T. Aoki et al., Chem. Lett., 43, 1476 (2014).

AOKI-TERAGUCHI Laboratory, Niigata University
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\Z

v
GlEI0G | GG
e ® e e I Optical resolution | G G
RO RE®

M. Teraguchi and T. Aoki et al., Chem. Lett., 43, 1476 (2014).

AOKI-TERAGUCHI Laboratory, Niigata University
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OH _
a OH O-(R-R* p OH u o (R) R

— — //
OH o
(S)-R*OH }C{O_@_QO O)‘—@—’ g ;\ i
OH O-(S)-R* (\S)-R* OH
(RS)-R*PA (x)-copoly((S)-R*PA/(R)-R*PA)
(RS)-alcohol (mononer) (helical copolymer)
[G]D 0° [O(]D 0° 9307 =0
3
S
Q‘C% Q D o — (R)-R*OH
O—-(R)-R*
(-)-scat((R)-R*PA) rich R=
> (cyclic trimer) (R)-alcohol rich $0
5 M1
4q s
OH .
1P E e wols
. ®)
(S) R* OH
(H)-poly((S)-R*PA) rich
(helical copolymer) (S)-alcohol rich
4p p

a Synthesis of monomer, b Enantiomer selective HSSP, ¢ Helix—sense—-selective SCAT by L-CPL, d Hydrolysis

AOKI-TERAGUCHI Laboratory, Niigata University
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OH
(R)-R*OH }Cgo O @—C%
O\IIQ_QO-(R)-R* b 7 ‘@‘“O “R)R*
> > 7 HO
OH o
(S)-R*OH }Cgo o 0 09‘©4 %3_@
OH O-(S)-R* R

(@)
I

(S)-R* OH
(RS)-R*PA (£)-copoly((S)-R*PA/(R)-R*PA)
(RS)-alcohol (mononer) (helical copolymer)
[a]p = 0° [a]p = 0° g307=0
1 2 3

R*= M1 S-O‘§ M2 to é:

a) Synthesis of monomer, b)Enantiomer selective HSSP (ES-HSSP)

AOKI-TERAGUCHI Laboratory, Niigata University
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e HO
—> ds
N4 —> (R)-R*OH
: " ho O-(R)-R”

*—

> (-)-scat((R)-R*PA) rich |
(cyclic trimer) (R)-alcohol rich . {0
4 B¢
OH

’ A s _>dp (S)-R*OH M2 O ;D
P _R*
N/

Q,
> (S-R*  OH
(+)-poly((S)-R*PA) rich
(helical copolymer) (S)-alcohol rich
4p 5,

c) Helix-sense-selective SCAT(HS-SCAT) by L-CPL , d) Hydrolysis(Recovery of alcohol).

AOKI-TERAGUCHI Laboratory, Niigata University
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HS-SCAT of Copoly(t-M1/d-M1) by L-CPL

Ho )
éa OH @3’_@%
4 o_®_§
bo@ :) \_/ n HO P
(-)-scat(€-M1) rich
\_ (+) poly(d-M1) rich N J
J L-CPL 72h
} L L-CPL 48h
( L-CPL 12h
OH \:% HO O§>
S A
| (*)copoly(eMud-m) -/ __ before HS-SCAT
10 8 6 4 2 0
log Mw

Figure. Change in GPC charts during HS-SCAT by L-CPL

AOKI-TERAGUCHI Laboratory, Niigata University
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HS-SCAT of Copoly(t-M1/d-M1) by L-CPL
HO

&:;) HO éiﬁjgzz;
3}@§6
-

(*)-copoly(€-M1/d-M1) (-)-poly(€-M1) rich (+)-scat(d-M1) rich

/\

@d

CPLO

[0] X 104
(deg-cm2-dmol-1)

l CPL 72 h
(-)-poly(el-Ml) from €-M1) .

o E
o @ 1 307 nm
o
X5 1
= 0 1l :
~ 250 300 400 500 600

Wavelength[nm]

Figure. Change in CD and UV-vis spectra during HS-SCAT by L-CPL

AOKI-TERAGUCHI Laboratory, Niigata University
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Experimental HS-SCAT

-

OH

30t
Q -poly(d-M2) rich

Gdeos,

2
Y

(-)-scat(€-M2) rich

N L-CPL a week

~~ L-CPL 48h

N~———__ L-CPL 6h

/\

before HS-SCAT

10

8 6 4 2 0

log Mw

Figure. Change in GPC charts during HS-SCAT by L-CPL

AOKI-TERAGUCHI Laboratory, Niigata University
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HS-SCAT of Copoly(t-MZ/d-I\/IZ) by L-CPL

L-CPL —
OH \_/ Q 0 - 4 %O\ O o
—/ J —~O— m H o—/
— OH HO

~-0

o : o\ HS-SCAT :

OH

(£)-copoly(€-M2/d-M2) (+)-poly(d-M2) rich (-)-scat(e-M2) rich

— P S VA R A

W | (-)-poly(€-M2) from €-M2)
CPL 168 h
|

300 400 500 600
Wavelength[nm]

[6] < 104
(deg-cm?-dmol")
)
oo
n
E o
r
o
>
fl

s odh
[ ]

€103
(I-mol-'.cm-)

|

N
n
o

Figure. Change in CD and UV-vis spectra during HS-SCAT by L-CPL

AOKI-TERAGUCHI Laboratory, Niigata University



Results & discussion

rECAE A=
HO .
Q_Q%O% - = Ho (.
74 —p
H o o
HO R
(-)-scat(€-M1) rich 2-menthol rich
L -CPL (cyclic trimer) [a], = - 40.0°
12 h

c) Helix-sense

Cp
O @)
ot st

_i
(+)-poly(d-M1) rich d-menthol rich
poly
(helical polymer) [a], =+ 26.6°

absolute [a], = 51.0°

-selective SCAT(HS-SCAT) by L-CPL , d) Hydrolysis(Recovery of menthol).

AOKI-TERAGUCHI Laboratory, Niigata University



;ﬁﬁﬁﬁ SIS Results & discussion

C HO d
_Cs Q—C%O S _ Y HO—/
74 \ < > %
H G o— @

(-)-scat(€-M2) rich

L-CPL (cyclic trimer) 2--phenylethyl alcohol rich
[a]p, =- 15.1°
12 h
d, HO—,
o, W
(+)-poly(d-M2) rich

(helical polymer) d--phenylethyl alcohol rich

[a], =+39.4°

c) Helix-sense-selective SCAT(HS-SCAT) by L-CPL absolute [a], = 42.50°

d) Hydrolysis(Recovery of phenylethyl alcohol )

AOKI-TERAGUCHI Laboratory, Niigata University
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