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Abstract—Lower-rim substituted bis- and tetrakis(alkynyloxy)thiacalix[4]arenes in cone and 1,3-alternate 
configurations were synthesized by the Mitsunobu reaction, and their structure was determined using homo- 
and heteronuclear one- and two-dimensional NMR techniques. Bis(prop-2-yn-1-yloxy)thiacalix[4]arene was 
found to exist in conformational equilibrium whose position depends on the temperature and reaction 
conditions. 

Introduction of substituents with a terminal C≡C 
bond to the lower rim of calixarene macrocycle gives 
rise to valuable intermediate products for the syn-
thesis of a variety of compounds, including biologi-
cally active triazoles, photoactive diynes, and aromatic 
structures, through metal-catalyzed cross-couplings.  

The number of functional substituents and config-
uration of the macrocycle determine physicochemical 
and supramolecular properties of calixarenes [1, 2], in 
particular their ability to bind charged and neutral 
species [3–11] in solution [12, 13], on the surface of 
nanoparticles [14, 15], and in a phase boundary film 
[16, 17], as well as their nonlinear optical properties 
[18]. Deviations of the observed properties from the 
additivity rule may be related to differences in the size 
of cavity [4, 5, 7], overall dipole moment [18] and 
aggregation of ligands [9, 12, 14, 15, 19], allosteric 
effect of the macrocycle [3], different binding modes 
of lower-rim substituents [6, 17], and cooperative 
chelate effect of the substituents [10, 13]. Purposeful 
modification of thiacalix[4]arenes at the lower rim 
with a view to obtaining derivatives with practically 
important properties requires chemo- and stereoselec-

tive replacement of the lower-rim hydroxy groups. 
This is a difficult task, taking into account similarity 
of the dissociation constants of these hydroxy groups 
and conformational mobility of the calixarene macro-
cycle upon introduction of small substituents [6]. 

The reaction of thiacalix[4]arene with propargyl 
bromide in the presence of alkali metal carbonates 
gives only tetrasubstituted derivatives in good yields 
when the alkylating agent is taken in a large excess 
[20]. It is impossible to obtain partially substituted 
thiacalixarenes because in all cases inseparable mix-
tures of products with different degrees of substitution 
at the lower rim are formed. A convenient method for 
the synthesis of di- and tetrasubstituted thiacalixarenes 
is based on the Mitsunobu reaction [21–24] which 
requires fairly mild conditions (room temperature and 
the absence of strong bases). 

We have studied the reaction of thiacalix[4]arene 
with terminal acetylenic alcohols in order to elucidate 
how the reaction conditions affect the selectivity of 
substitution of the hydroxy groups and the ratio of 
conformers with propargyl substituents in the reaction 
mixture (Scheme 1). In the reaction of thiacalix[4]-
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