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SYNTHESIS OF CRYPTANDS WITH ONE CARBON AND ONE NITROGEN BRIDGEHEAD ATOM 

Byungki Son, Bronislaw P. Czech and Richard A. Bartsch* 

Department of Chemistry, Texas Tech University, Lubbock, Texas 79409 

%YPL%%x: Two novel cryptands which each contains one carbon and one nitrogen atom at the 

bridgehead positions are synthesized and found to form strong complexes with lithium cations. 

Macrobicyclic polyethers (cryptands) which contain two nitrogen atoms at the bridgehead 

positions (eg. L) were prepared by Lehn 
l-3 

and found to be strong and selective binders for 

various metal cations. Another type of cryptand has two carbon bridgehead positions 

(eg. z).4-8 In general, such compounds are poorer metal ion complexing agents than the nitro- 

gen bridgehead cryptands. We now report the first examples of novel cryptands 2 which con- 

tain one carbon and one nitrogen atom at the bridgehead positions. 

z (R= c-C,~H~~) 

Synthesis of the parent cryptand 3a (Scheme 1) began with reaction of the benzyloxymethyl - 

monoazacrown 4 - ' and the tosylate of monobenzyl-protected diethylene glycol (>)l" in the 

presence of anhydrous sodium carbonate in acetonitrile to afford the dibenzyl ether 6 
12 

- 

in 76% yield. Debenzylation of 6 with sodium in liquid ammonia 13 produced a 93% yield of 

the macrocyclic diol 7. 
14 - 

- An Okahara-type cyclization 
15 

of diol 7 in dioxane which involves - 

in situ monotosylation with tosyl chloride and subsequent cyclization in the presence of 

lithium hydroxide gave, after column chromatography on alumina (EtOAc-MeOH, 3:1), cryptand 

3a as a lithium hydroxide - complex 16 in 35% yield. 

The monobenzyl-protected diethylene glycol 8 required for the synthesis of the lipophilic - 

cryptand J&was prepared by the synthetic sequence shown in Scheme 2. Reaction of monobenzyl- 

protected ethylene glycol 17 with sodium hydride in THF and then with 2-bromotetradecanoic 
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Scheme I 

acid gave a crude product which was readily esterified to give the ethyl ester 9 
18 

in 55% - 

yield. Reduction of 9 with lithium aluminum hydride in THF provided an 81% yield of the 

lipophilic alcohol 
-19 

10 - which was converted into its tosylate 8 in 97% yield. 
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Scheme 2 

Treatment of monoazacrown 2 with tosylate 8 and sodium carbonate in acetonitrile gave 

the lipophilic dibenzyl-protected compound 11 
2i 

in 30% yield. Debenzylation with sodium in - 

liquid ammonia produced a 58% yield of the lipophilic diol 12, 
22 which was cyclized with tosyl 
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chloride and lithium hydroxide in dioxane to afford,after column chromatography on alumina 

(EtOAc-MeOH, 24:l),a 23% yield of lipophilic cryptand 3b as a complex with lithium hydroxide. 
23 

- 

Isolation of the lithium hydroxide complexes of cryptands 3a and 3b was verified by infra- -- 

red and proton magnetic resonance spectra and by elemental analysis. 'Ihe mass spectrum of each 

complex exhibited a molecular ion peak for the free cryptand. Strong complexation of lithium 

cations by 3a and 3b is in accord with the reported strong binding of lithium cations by -- 

Lehn's two nitrogen bridgehead atom cryptand [2.1.113 which should have an internal cavity 

of similar dimensions to those of 3a and 3b - _* 
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Foundation. 
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