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Synthesis and Characterization of Boron Complex of Calix[4]arene
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Abstract: A new boron complex of calix[4]arene was synthesized by the reaction of calixg4]arene
with BMS; and the structure of the product was characterized by IR, 'HNMR, *CNMR, *BNMR
and MS spectra.
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It has been shown that calixarenes can perform selective ion transport and form neutral
complexes with cations through proton loss'. Olmstead reported® the synthesis and X-
ray crystal structures of Titanium (I1V), Iron (111) and Cobalt (I1I) complexes of p-tert-
butylcalix[4]arene and found that a complete exchange of all four OH groups in p-tert-
butylcalix[4]arene took place when treated with Ti (NMe,), to give the aryloxo complex
[{Ti (p-tert-butylcalix[4]arene)},] BPhMe which may be formally described as a centro-
symmetric titanium aryloxide dimer consisting of two Ti (p-tert-butylcalix[4]arene) units.

We have studied on the synthesis and properties of a series of calixarenes bearing
boronic acid units on the lower rim and on the upper rim, and found that they had special
coordination with carbohydrates®. In our attempt to conduct researches further into
structures and properties of calix[4]arenes containing boron moiety and to find the highly
selective and effective ligand for coordination with some special compounds, a new
boron complex of calix[4]arene 3 was obtained as a white solid in 90% yield by the
reaction of calix[4]arene 2 with BH3[SMe, (BMS) in CHCI; (Scheme 1).
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The structure of 3 was confirmed by elemental analysis, IR, MS, '"HNMR, *CNMR,
“BNMR spectra and DSC, DTG analysis®*.

By comparing the *HNMR spectrum of 3 with that of 2, it was found that the peak
for ArOH at §10.22 was absent. The **BNMR spectrum of 3 displayed a peak at 521.77,
indicating that a reaction of 2 with BMS had occurred. The data of elemental analysis of
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3 were consistent with the proposed structure; and the mass spectrum (APCI-) of 3
showed a peak at m/z 863.6, confirming that 3 was a dimer. An analysis of DSC and
DTG showed that 3 lost water at 188.9°C-239.4°C, and the weightloss was 5.69%,
indicating that there were three molecules of water of crystallization in 3. The IR
spectrum of 3 displayed a wide and strong band at 3200cm™ which was indicative of
water. From the data specified above, it can be seen that the structure of 3 may be such a
centrosymmetric dicalix[4]arene as depicted in Figure 1.
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Compound 3 probably has special selectivity for cation because there are two
cavities in its molecule. A preliminary study of ion-selective electrode analysis has
shown that 3 has very high selectivity for lithium cation.
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