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One-step Alkali Metal Ion Promoted Macrobicyclization.
Synthesis of (m-xylyl 2.2)-Cryptand
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Abstract. A single step, alkali metal ion-assisted macrobicyclization reaction between «,a’-diamino-m-
xylene and either bis(2-iodoethoxy)ethane or bis(2-p-toluenesulphonyloxyethoxy)ethane affords (m-xylyl
2.2)-cryptand in good yield. Clear evidence for a template effect is found with the sodium cation. This
method offers an alternative route to 4,13-diaza-18-crown-6.
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1. Introduction

Although the high dilution technique has enjoyed considerable popularity in the
formation of macropolycyclic molecular receptors, there has been remarkable
interest in the metal ion-assisted syntheses of macrocyclic polyazamacrocycles [1-5]
and cryptates [6—8].

Template synthesis may be considered as a complementary method to a high
dilution procedure. On the other hand, the removal of the template ion from the
macrocyclic complex may be problematic in particular cases.

Successful syntheses of lariat crown ethers involving metal ions as templates
encouraged us to use this strategy in macrobicyclizations leading to cryptand
structures. The title compound has previously been obtained using the high dilution
method [9].

We now report on the template synthesis of 4,13-diaza-18-crown-6 bridged with
a m-xylylene unit.

2. Experimental

All reagents were of analytical grade and used without further purification, except
acetonitrile which was distilled over CaH,.

2.1. SYNTHESIS OF (m-XYLYL 2.2)-CRYPTAND 3

To the suspension of sodium carbonate (250 g, 2.35 mol) in acetonitrile (500 mL)
two solutions containing diamino-m-xylene 1 (27.2 g, 0.2 mol) and triethylene
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glycol bistosylate 2 (1832 g, 0.4mol) in MeCN (1000 mL) each were added
simultaneously with efficient stirring and reflux over a 3 h period. Stirring and
refluxing was maintained for 30 h. The solution was filtered while warm, washed
with MeCN and evaporated. The residue was treated with water (150 mL) and
extracted with CHCl; (2 x 250 mL), saturated with CO, and filtered. Evaporation
yielded an orange residue which was extracted with boiling heptane. The product 3
was crystallized from ethyl acetate. Yield 18.2 g (25%).

Hydrogenation of 3 was achieved on Pd/C-10% in ethanol solution and H, at
atmospheric pressure to form 4,13-diaza-18-crown-6 quantitatively.

Six additional condensations were performed with diamino-m-xylene 1 (1 mmol)
and bis(2-iodoethoxy)ethane (2 mmol) in MeCN (30 mL) for 30 h at 80°C. Samples
of the resulting solutions were taken for yield determination by an HPLC method:
column RP-18 5 um, length 100 mm, diameter 4.6 mm, flow rate 0.6 mi/min, UV
254 nm detection; eluent: H,0 90%, EtOH 10%, H,PO,; 6 x 10-2M, KH,PO,;
3x 1072 M, Et,NH; 3 x 1072 M.

3. Results and Discussion

We found that the macrobicyclization can be achieved in one step in 25% yield
according to the scheme shown.

NH, NH, (\ors Q:O
. [O M,CO, / MeCN o’:“?>
refl, 30h
?\/OTS \Q)

1 2 3

The «,n’-diamino-m-xylene 1 reacted in boiling acetonitrile with two molecules of
triethylene glycol bis-p-toluenesulphonate 2 to form the macrobicyclic compound 3
(mp: 103°C) whose analytical data were in agreement with those reported previ-
ously [9] (MS: 364, M ™).

Table I. Relative yields* of macrobicyclization

Carbonate Yield
Li,CO, 0.66
Na,CO, 1
K,CO, 0.9
CaCO, 0.47
BaCO, 0.45
PbCO, 0.18

4 Relative to that obtained with Na,COs,.
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In order to optimize the yield, we performed several macrobicyclizations involv-
ing bis(2-iodoethoxy)ethane [7] and diamine 1, using different salts as templates and
bases. The final yields were estimated by an HPLC method. The results are collected
in Table 1.

The best yield was achieved with sodium carbonate, indicating the most efficient
template effect.

This approach offers an alternative route to macrobicyclic structures and, in this
case, the facile synthesis of 4,13-diaza-18-crown-6.
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