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Multiwavelength Analysis of Closed and Open Reactions and of
Spectrometric Titrations: VIS-UV-Absorption, CD, ORD, NMR

H. Lachmann, Institut fir Physikalische Chemie,
Marcusstrafle 9-11, D-87 Wiurzburg, BRD

Using multiwavelength information for analysis of chemical
multicomponent systems a more precise and more significant
evaluation can be performed than by analyzing a single pro-
gress curve.

Pirst of all the number of linear independent reaction steps
of a time dependent reaction system or of a titration system
is determined by graphical matrix rank analysis (A-, AD- and
ADQ-diagrams) (1-3).

Subsequently, in chemical kinetics a number of new evaluation
methods are used for kinetic analysis: In contrast to other
methods, absorbance~time curves at different wavelengths are
combined for evaluation. Initial concentrations, Ayp-values,
molar absorptivities etc. do not need to be known (4).

These methods, which have been developed originally for closed
reactlons, may be extended to open reactions, too.

Whenever kinetic progress curves cannot be measured directly
by spectrophotometric techniques, the methods of multiwave-
length analysis may be applied to coupled enzymatic assays,
which are specific for single components of the whole reac-
tion systen.

In spectrometric titratioms, including binding studies, a
great number of graphical and numerical methods for evalua-
tion of multiwavelength measurements have been developed
during the last years (2,3,5). By means of A-, AD- and ADQ-
diagrams the number of (spectroscopically detectable) disso-
clation equilibria may be determined. Multistep titrations
can be separated into their different equilibria. Absolute or
relative pK-values may be calculated using linear graphical
methods or nonlinear iterative procedures, which combine the
whole multiwavelength information.

All methods mentioned above may also be modified for spectro-
fluorimetric, CD, ORD, NMR measurements etc. (3,5,6).

The advantages of these new methods are demonstrated by seve-
ral bloorganic reaction systems in the conventional and
stopped-flow region and by multistep titrations with up to

4 macroscopic dissociation steps.

1) H.Mauser, Formale Kinetik, Bertelsmann Universitiatsverlag,
Disseldorf 1974.

2) R.Blume, H.Lachmann et al., Z.Naturforsch. 29b (1974) 500;
30b (1975) 263.

%) H.Lachmann et al., Fresenius Z.Anal.Chem. 290 (1978) 117,
118 ; 201 (1980) 148.

4) G.lachmann, H.Lachmann, H.Mauser, Z.Phys.Chem. NF 110
(1998) 2373 220 (1980) 9, 19.

5) BH.Lachmann, J.Polster, Spektrometrische Titrationen,
Vieweg-Verlag, Wiesbaden (submitted). 7

6) G.Jung, H.TLachmann et al., Ang.Chem. 87 (1975) #448.



