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Abstract: Three functiona substituted crown ethers were synthesized as liquid membrane
transport carriers for amino acids.  The result obtained shows that this kind of ditopic ligands can
transport sodium salt of amino acids in good rate value especially the one with two pyridinyl
groups as hinding site outside the macrocycle.
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Crown compounds offer a variety of interesting functions based on their specific
bindings of organic guest species*?. In particular, they can act as carriers in ion-
extraction, membrane transport, and phase-transfer reactions. In contrast to the large
variety of synthetic ionophores for cation transport, there are only a few examples of
synthetic "anion transport ionophores’. Therefore, it appears highly desirable to search
for a new class of ionophores with excellent transport abilities for amino acids, nucleic
acids, and other interesting anionic guests.  Although the physico-chemical features and
biological importance of membrane transport have long been recognized, design and
synthesis of carrier molecules for transporting amino acids have only recently developed®.
In this paper the membrane transport behavior for some amino acids of three new
functional substituted crown compounds with pyridyl group(s) as proton binding site
outside the macrocycle, 1~3, was discussed.

% . R | R=H
(o = /\ 2 R=-COPy
o Q N — _<:>_
K,O\) =" 3 R= [OO oo
Lo

It was shown from our study* that the three functional substituted crown ethers
could be easily prepared by treating 4'-aminobenzo-15-crown-5 and corresponding
carbonyl compounds in acoholic solvent.  All the three ligands could form
hetero-dinuclear or hetero-trinuclear complexes with alkaline and transition metal cations.
Since the binding site outside the macrocycle takes important role in the complex
formation, we can imagine that this kind of compounds may be used as ionophores in
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membrane transport of amino acids or other anionic guests.  In some biological systems,
amino acids are believed to be carried with cations such as Na™ and K* ions by a
common ionophore. The sodium salts of some amino acids such as tryptophane,
phenylalanine, methionine and histidine were thus selected as guest molecules for the
anion transport study.

The transport was carried out through a CH,Cl, membrane separating two aqueous
solutions as described previously®. The apparatus described by Ramdani® was used.
Source phase: agueous solution (15mL) of sodium salt of amino acid (1< 10°mol/L) and
nitrate(0.1mol/L). Membrane: CH,Cl, solution (45mL) of the ligand to be studied (5%
10 mol/L). Receiving phase: distilled water (15mL). The transport experiments were
performed at 25+1°C. The appearance of the anionic amino acid in the receiving
phase was detected by UV spectroscopy.

Table1l Transport rate values of carrier 1~3 for amino acidsin 10 mole/h

Phenylalanine Tryptophane Methionine Histidine
1 38.8 22,9 135 6.0
\Y 2 83.5 36.8 224 185
(x10° mol / h) 3 65.5 314 145 12.8

The transport abilities of macrocycles 1~3 toward the sodium salts of amino acids
were studied and the transport rate values are given in Table 1.  As was shown that
there was no transport of any amino acid salts across the membrane in the condition
used in the absence of the carrier. All the three macrocyclic carriers showed much
higher transport rate for phenylalanine than other amino acids studied, indicating that
there may be stronger interaction between carrier and phenylalanine induced by
hydrogen bonds, charge transfer as well as 1e1t interaction. Comparing the three
carriers, it is found that compound 2 showed better transport ability for each amino
acid, indicating that the formation of hydrogen bonds between the amino group and the
binding site outside the macrocycle takes important role in the transport procedure (4).
In addition, proper geometrical fitting between binding sites of guest and carrier was an
essential factor in promoting amino acids transport.
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