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Due to the nonplanar structure, calix[4]arenes can exist ir N
one of the four conformations, and has been designased &
cone, partial cone, 1,2-alternate, and 1,3-alternate. By pla (
ing substituents at OH groups larger than methyl, conforma ?
tion can be locked. Very often cone and partial cone con
formers were synthesized by the alkylatiamd acylatioh
reaction at the lower rim of calix[4]arene. But, 1,3-altethate
and 1,2-alternateconformers also were observed under the o
certain reaction conditions. Rapid interconversion of confor- °>
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mation was observed with parent calix[4]arene, but tetra
substituted calix[4]arenes particularly were found to be
locked in one conformation. The stability sequence for thel.3-alternate conformation
parent calix[4]arene was predicted by calculdtitm be

cone > partial cone > 1,2-alternate > 1,3-alternate, but th&6 methylene protons and a broad doublet and two triplets at
stability sequence of tetrasubstituted calix[4]arene was ndd.8-7.2 for the 12 aromatic protons. It was observed acciden-
calculated generally yet. Only recently cone to partial condally that the 1,3-alternate conformer was transformed into
conversion of calix[4]crown was reported in the presence opartial cone slowly in CDGlsolution and after 2 days the
potassium ior. mixture of 1,3-alternate and partial cone conformers were

During the synthesis of bifunctional receptor we synthefound. Conversion was completed after 10 days at room
sized a tetrasubstituted calix[4]arehand observed a con- temperature in CDgland only pure partial cone conformer
version of 1,3-alternate to partial cone conformation at roonwas observed as shown at spectrum (c) in Figure 1. Spec-
temperature. In our best knowledge it is believed that this i'um (c) shows a typical characteristics of partial cone con-
the first example of conformational conversion of tetrasubformation, wide range peaks of aromatic protons@b-7.5
stituted calix[4]arene at room temperature in the absence of
metal ion.

The tetrasubstituted calix[4]arer® was obtained by
treatingl with ethyl chloroacetate in the presence ofdC3 ©
in Scheme 1. It was reporfatiat 1,3-alternate conformation JL
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product was obtained in the presence of0Cs with alkyl
meﬂ LLJLV_J —

partial cone conformation

U B N, N

halides. As expected tHel NMR spectrum oR shows the
characteristic§ of 1,3-alternate conformation such as a nar-
row range chemical shift of aromatic protonsoat.8-7.2
and methylene protons &8.6-4.2 as shown at spectrum (a)
in Figure 1. Peak multiplities are consistent with the expect ®
M

ed 1,3-alternate conformer, three singlets at 3.6-4.1 for th
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1 > < Figure 1. '"H NMR spectrum oR in CDCk (a) within 1 hr (1,2
alternate conformation) (b) after 2 days (a mixture of 1,3-alte
2 and partial cone conformations) (c) after 10 days (partial
Scheme 1 conformation).
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(b)

Figure 2. **C NMR spectrum of in CDCk (a) within 1 hr (1,3-
alternate conformation) (b) after 10 days (partial cone conformation).

3.

and methylene protons &8.2-4.5. Peak multiplicities were
consistent as expected in partial cone conformation such as
two pairs of doublets of eight bridge methylene protords at
3.3-4.4 and four methylene protons of two #CiB,- groups

as a pair of doublets at4.5 due to diastereomeric relation- 4.

ship. One triplet ad 1.3 in spectrum (c) for the two methyl
group indicates that one cyanomethyl group is rotated from
up to down position, presumable due to the small size of the
cyanomethyl group.

The*C NMR spectrum confirmed the conformation con-
version as shown in Figure 2. Spectrum (a) shows a charac-
teristic of 1,3-alternate conformation such as one pedk at
37.3 for the bridge carbons consistent wtiti-oriented*
phenolic ring of 1,3-alternate conformation. On the other
hand spectrum (b) shows a characteristic of partial cone con-

formation, which can be seen from two peakd @6.1 and 6.

31.4 for the bridge carbons arising frayn andanti-ori-
ented phenolic rings of partial cone conformation. Aromatic

carbon peaks are also consistent with the expected resulté-

from each conformation such as eight aromatic carbon peak

for the 1,3-alternate and fourteen aromatic peaks for the par-"

tial cone conformer.

The stability sequence for the parent calix[4]arene was g

predicted by calculatiénto be cone > partial cone > 1,2-

alternate > 1,3-alternate and the improved program appear iD.

predict the stability sequence of tetramethylcalix[4]arene in

good agreemettt with experiment. Although we did not 11.

have the stability sequencefl,3-alternate to partial cone
conversion oR at room temperature in CD{tlearly sug-

gests that partial cone conformatior2aé more stable than
1,3-alternate and cyanomethyl group is small enough to
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rotate. Currently we are investigating the size effect for the
conformational conversion.
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