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Development of supramolecular Self-Supporting membrane by fast photocyclization
Reaction of helical polyphenylacetylene and their membrane functionalization

Namikoshi, Takeshi
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In order to functionalize the supramolecular self-standing membrane obtained
by photocyclization reaction (SCAT), polyphenylacetylene substituted with vinyl ether (VE) group,
AT and AC (post-polymerized VE), supramolecular membranes (SC, S) by SCAT were prepared, and the gas

permeability of the membrane was investigated.

In the AC post-polymerized from the AT, the oxygen permeability decreased due to the reduction of
the molecular interstice. In the SC obtained from the AC, the oxygen permeability and the
permselectivity coefficient increased due to the change in the molecular interstice due to the
supermolecularization. On the other hand, we discovered that SCAT of the AT causes

supermolecularization and polymerization of VE, and the obtained S showed permeability different
from that of the SC.
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Table 1. Oxygen permeation behavior of AT, AC, and SC. |
Mw?  m® Py, ¥ Po,/ Py, I

no. polymer (x10) () (barrer) () -2

1 ATY 51.7 0 25.2 3.96 o Sl
) n.z reaction
2 Ace 4.08 4 425 331 < [
3 scf -8 -8 536  4.09 Q ,aup ! / |

a) Determined by GPC in THF (PSt standard). b) Degree of post cationic polymerization.

c) 1 barrer=101cm?3(STP) * cm * cm? * s + cmHg™. d) [monomer] / [[Rh(nbd)CI],] = 100, AC
[Cocatalyst] / [[Rh(nbd)Cl],] = 200, [monomer] = 0.1 M. Cocatalyst : triethylamine, polymerization

solvent : toluene. e) [AT] = 3.75 x 10 M, [BF;0Et,] = 3.75 x 103 mM. f) SCAT reaction : 3 days, 3
intensity of illumination = 160,000 Ix. g) Insoluble in common organic solvents.
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Table 2. Conversion of SCAT and vinyl ether reaction and oxygen permeation behavior. S T T ‘
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SCA.T conversm.n ofa) decrease ar)atu:) Pos™  Poy/ Puy ‘ e
reaction SCAT reaction of VE ] \ ‘
AC
(day) (%) (%) (barrer) () 3 s Pogup
AT 0 0 0 25.2 3.96 o . j
S1 1 81.5 28.0 45.6 2.64 i VE reaction g
S2 2 100 37.2 241 1.05 Q_S 2 ‘ s1
S3 3 100 78.2 17.0 2.84 aup!! T
s4 4 100 94.2 16.2 2.90
S5 5 100 100 12.3 3.44 ;
a) Determined by IR. b) 1 barrer=10° cm? (STP)-cm+cm? *s* ~cmHg™. {g @
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