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Fig. 1. Schematic Illustration of Armed Macrocycles
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Table 1. Cation Binding Selectivities of Lariat Ethers Assessed by

FAB MS
Relative Peak Intensity
Ether
Ether+Li* Ether+Na* Ether+K+

1 100 57 20

2 100 20 23

3 100 24 11

4 21 100 5

5 12 100 2

6 86 100 3

7 100 55 7

8 100 98 4

9 100 25 4
10 49 100 13
11 83 100 5
12 64 . 100 3
13 51 100 4
14 100 88 50

Conditions: LiCl, 0.0083 mol/L; Nal, 0.0083 mol/L; KI, 0.0083
mol/L; Lariat ether, 0.0033 mol/L;
in m-Nitrobenzyl alcohol.
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Table 2. Competitive Cation Transport Properties of Lariat
Ethers and Related Carriers

Transport Rate x 107 mol/h

Carrier

Li+ Na+* K+

2 11.2 2.4 0.4
3 19.2 3.5 0.8
4 2.4 8.8 4.0
5 0.7 3.3 2.9
6 41.7 18.8 5.4
7 <0.2 0.4 <0.1
8 10.4 15.7 2.5
9 0.8 0.8 0.1
11 17.0 60.0 5.7
12 15.2 60.9 34.8
13 0.9 16.1 5.7
14 <0.2 0.4 <0.1
15 <0.3 0.4 <0.1
16 2.1 0.6 <0.1
17 1.4 0.2 <0.1

Conditions:  LiClOg4, 0.50 mmol. NaClO4, 0.50 mmol.
KCl104, 0.50 mmol in H2O 5 ml //
Carrier, 0.0372 mmol in CH2Cly 12 ml //
H70, 5 ml.
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Table 4. High Pressure Synthesis of Armed Macrocycles

N /H N
N N Ar-X, Et;N N N
/N N\ . /N N\
H H 0.8 GPa 100 C Ar
Halogenoheterocycles Reaction  yield mp
Ar X n time(d) (%) (S}
N
/< I Br 0 4 50 273-275
Br 1 5 23 155-156
S
o F 0 7 22 203-207
\N / F 1 7 79 208-210

N=—
}q Cl 0 7 88 271-272
\ 7 cl 1 3 65 182-183
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Computer-Aided Design and High Pressure Synthesis of Metal

Ion-Sensing Molecules

Hiroshi Tsukube,l Kenji Hori2 and Kiyoshi Matsumoto3

1Departmcnt of Chemistry, College of Liberal Arts & Science, Okayama University
2Depanmcm of Chemistry, Faculty of Liberal Arts, Yamaguchi University

3Graduate School of Human and Environmental Studies, Kyoto University

New synthetic approaches to metal ion-sensing molecules were
successfully developed: (1) computer-aided design of Li* ion-specific
"lariat ethers” and (2) high pressure synthesis of metal ion-specific
"armed polyamines".

Among a variety of lariat ethers, amined armed aza-12-crown-4
derivatives formed stable and encapsulated Lit complexes suitable for
specific recognition and transport. Since non-empirical calculations
based on density functional method offered consistent results with
'several experimental observations, computer-aided design of a metal
ion-specific lariat ether is promising.

High pressure SNAr reaction was successfully applied to the
synthesis of a new class of macrocyclic polyamines, which incorporated
various heteroaromatics as potential cation binding sites on their
sidearms. Since some of them exhibited high Hg2+ ion selectivity, this
high pressure technique provides a useful method for synthesis of a

new, specific receptor molecule.
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