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The interactions between the very strong proton sponge bases 7-methyl-1,5,7-triazabicyclo[4.4.0]dec-5-ene (MTBD) and
Phosphazene Base, P2Et, and phenols of varying strength were studied in non-aqueous solutions using UV–VIS and IR
spectroscopy.

Whilst the interaction of proton sponges 1 and 2 with various
proton donors has been the subject of numerous studies,8

there is little known about the complexation of very strong
bases 3 and 4 in non-aqueous solvents.14 Consequently IR
and UV–VIS studies of these bases with phenols were under-
taken. Phenols can be considered as model proton donors15

as, by the introducing of various substituents, one can regu-
late their acidity over a broad pKa range. Their UV spectra
are a sensitive indicator of the interaction strength and par-
ticularly of the degree of proton transfer. On the other hand,
the IR spectra of the phenol complexes with bases provide
important information on the features of hydrogen bonds
formed between OH groups and the basic centres. 4-Methyl-
phenol, 4-chlorophenol, 4-cyanophenol, 2,4,6-trichloro-
phenol and pentachlorophenol were used in CCl4, CHCl3,
CH2Cl2 and MeCN. A variety of situations were found to be

present depending on the solvent and phenol used. For
weaker phenols in non-polar CCl4 complexation equilibria
without proton transfer were observed whereas in the case of
stronger phenols in MeCN complete complexation and the
creation of strongly polar8 proton transfer states take place.
Various intermediate states were found for medium strong
phenols in weakly polar solvents. In many cases the ion pairs
are characterized by extended charge separation. The UV
band shifts upwards very long wave lengths, Fig. 1.

The IR spectra reflect the complicated situation which
appears in the intermediate states, Fig. 2. For 1:1 complexes
only a weak band assigned to the ‘free’ N+–H group occurs
which is characteristic of a tetrachloroaureate salt and a ‘con-
tinuum’ characteristic of hydrogen bridges with double mini-
mum or with a broad asymmetrical single minimum poten-
tial.18 For the 2:1 complexes the intensity of the continuum
reaches high values that correspond to the formation of
(OHO)µ bridges. Simultaneously the intensity of the +N–H
bands indicates a full proton transfer to the MTBD mole-
cule.
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Fig. 1 UV spectra of 2,4,6-trichlorophenol–MTBD systems in
MeCN: (1) phenol; (2) 1:1 system; (3) phenol in CCl4 with added
KOH in ethanol; (4) phenol in water with KOH

Fig. 2 IR spectra of 4-cyanophenol–MTBD systems in MeCN:
(1) 1:1 system; (2) 2:1 system; (3) MTBD.HAuCl4 salt; (4) phenol


