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Numerous metal ion complexes of macrocyclic polyethers, aminoethers and cry-
ptates have been reported in the past decade.1 Relatively few complexes and spec-
ies other than metallic cations have been reported, although crown ether complex-

3 aryldiazonium ions6 and

es of halogen,2 thiourea,3 acetonitrile,4 ammonium ions,
even a hydronium ion have all been reported.7 We wish now to report that while
in pursuit of the potentially self-solvating and overall neutral base system 6,
(the potassium secondary amide salt of monoaza-18-crown-6) we have isolated and
characterized the first stable macrocyclic aminoether complex of the elements of
hydronium chloride (3). To our knowledge, the only closely related species thus
far reported in the literature is the hydronium perchlorate complex of a dicyclo-
hexyl-18-crown-6 isomer.7

N-Benzyldiethanolamine in the presence of sodium hydride in DMF reacts with
tetraethyleneglycol ditosylate (25°, 48 h) to afford, after chromatography (alum-
ina, isopropanol-hexane mixtures as eluant), N-benzylmonoaza-18-crown-6 (2) in
>25% yield (yellow oil, bp 190°/0.3 torr). Debenzylation (HZ' 10% Pd/C, abs.
ethanol) afforded the free ligand, 1 [mp 48-51°, ir (cm” ) 2980, 2850, 1450, 1340,
1100; 'H-nmr (CDCl,, ppm 6): 2.25 (1 H, s) N-H, 2.80 (4 H, t, J = 5 Hz) N-CH,,
~3.67 (16 H, complex m, X-CHZ—CHZ).] Monoaza-18-crown-6 (1) formed the expected
N-tosyl derivative (4, 46%, mp 57.5-58.5°, anal., calc'd for 019H31N07S: C,
54.7%; H, 7.47%; N, 3.4%. Found: C, 54.8%; H, 7.5%; N, 3.2%) when treated with
p-toluenesulfonyl chloride in benzene. 1In addition to 4, the hydronium chloride
complex (3) of 1 is isolated (39%) from the tosylation reaction. Complex 3 is
a white hygroscopic solid [mp 98-101°, anal., calc'd for C12H28N0 C1 C, 45.3%;
H, 8.9%; N, 4.4%. TFound: C, 45.3%; H, 8.8%; N, 4.4%; ir (mull, cm” ) 3450,
2890, 1455, 1350, 1100; 1H-nmr (CDC13, ppm 8): 3.14 (4 H, m) N-CHZ, 3.65, 3.88
(s, m, 20 H, X'CHZ'CHZ)]- Further evidence on the structure of this complex was

13,

obtained by a comparison of the -nmr spectra of compounds 1, 3, and 5. 1In
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chloroform-d solution, 1 exhibits a single resonance at 49.27 ppm (CHZ-N-CHZ)

and a five line pattern centered at ca. 70.4 ppm corresponding to the other 5
carbon types. The KBr complex of 1 (5) is similar, exhibiting a single reson-
ance at 49.56 ppm and a multiplet centered at 70.0 ppm. In the spectrum of com-
plex 3, the highest field resonance is shifted upfield slightly to 48.85 ppm,

the multiplet remains approximately the same except for the resonance correspond-
ing to C4 and Ci7 (B to N) which are shifted upfield by ca. 4 ppm to 66.63 ppm.
An upfield shift anticipated for carbon atoms beta to ammonium,® and the accuracy
of the assignment was confirmed by selective deuteration of those positions
[2,2,2; 2'-tetradeuterio -N-benzyldiethanolamine (by L1A1D4 reduction of the known
d1acid ) was substituted for the protio compound in the sequence described above,
q.v.]. Final confirmation of the structure was obtained by x-ray diffraction an-
alysis.10

Although 3 can be formed by addition of concentrated aqueous HCl to a solu-
tion of 1 in THF and in the tosylation of 1 in benzene, it is also isolated from
less obvious sources. For example, 3 is produced in the hydrogenation (Pd/C,
ethanol) of 2 which has previously been exposed to chloroform and is presumably
contaminated by it. If chloroform is carefully excluded, no 3 is isolated after
hydrogenation. The formation of the hydrochloride under these conditions is al-
most certainly an example of the known metal-catalyzed, free radical reaction be-
tween amines and polyhaloalkanes.11 It seems likely that the free amine undergoes
a Pd catalyzed reaction with chloroform after hydrogenolysis (2 + 1) has occurred.
Tertiary amines are also known to react in the fashion indicated above, but do
so more slowly than primary or secondary amines in the cases reported in the lit-
erature.118 Moreover, the fact that a relatively small amount of chloroform con-
taminating the ethanol solvent could lead to formation of the hydrochloride salt
is reminiscent of the reaction between ephedrine and bromochloromethane pres-
ent as a contaminant in BP grade chlo'roform.11c The product in this case is
largely ephedrine hydrobromide.lld

We have referred above to 3 as a hydronium chloride complex. It is in fact
the complex of the elements of hydronium chloride but can be considered the hy-
drated ammonium chloride complex as well. In fact, the bond lengths for the
three 0-H bonds are not equal; the hydrogen involved in the HNH hydrogen bond
is closer to N than to 0. We have no information on the structure of 3 in solu-
tion.

Reaction of monoaza-18-crown-6 (1) with KH in THF yields the potassium sec-
ondary amide salt (complex, 6) which, in turn, reacts rapidly with benzyl chlor-
ide, forming 2. Although 6 does not give some of the reactions anticipated (de-
tails to be reported later) it does behave as a self-solvating base system (see
following communication.)12
Acknowledgment: We warmly thank The Pennsylvania State University and Organic
Reactions, Inc. for grants which supported this work.
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