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THESIS: “Synthesis of a few chemiluminescent probes and their application as
bioconjugates’” under the supervision of Dr. A. Ram Reddy, Assoc. Professor, Department of
Chemistry, Osmania University, Hyderabad, India.

Abstract:

The last few decades has seen the emergence of fluorescent and chemiluminescent
labels as suitable alternatives to radiolabels. We have made an attempt to synthesize the
naphthalene analog of luminol and it’s nitro and amino derivatives. The synthesis of 2,3-
dihydronaphtho[ 1,8-de][ 1,2]diazepine-1,4-dione (I1) and its 6-nitro (I11) and 6-amino (V)
derivatives was carried out starting from 1,8-naphthoic anhydride. The compounds were
characterized by elementa analysis, IR, NMR and mass spectral data. The spectral properties
of the compounds were evaluated. The electronic absorption, fluorescence and
chemiluminescence properties of the compounds were studied, with an aim to employ these
compounds as fluorogenic and chemiluminogenic probes. It was found that 1V was better
suited as a hiological probe, in terms of fluorescence and chemiluminescence spectral
properties. It was observed that though luminol gives higher chemiluminescent light output,
IV is a better probe at pH 12. The higher Stokes shift and the relatively larger lifetime of
emission make |V a better fluorophore. It’'s sensitivity at selective pH 10 and 12 and the
reduced chemiluminescent decay rates are an added advantage of 1V over luminol.

The compound 1V, was conjugated to biotin and 5 new compounds BAH-0, with no
spacer; BAH-6, with 6 carbon atoms; BAH-7, with 7 carbon atoms; BAH-10, with 10 carbon
atoms and BAH-12, with 12 carbon atom spacer between biotin and |V were prepared. The
biotin conjugates were characterized by elemental analysis, IR, NMR and mass spectral data.
The electronic absorption, fluorescence and chemiluminescence data of the conjugates were
studied in comparison to 1V. The optimum geometry of the conjugates was analysed using
MOPAC and it was found that they exist in a closed conformation. The conjugate compounds
exhibited favourable fluorescence properties with respect to large Stokes shift and emission at
longer wavelengths. The conjugates exhibit a novel chemiluminescence property. On
converson of the amine group of IV to an amide group in the conjugates, the
chemiluminescence is enhanced in some conjugates. This is an advantage over luminol. This
can be preferentially used for estimation of compounds at higher pH. The conjugates can be
used as probes in various techniques based on avidin-biotin technology. The conjugates were
used in a variety of biological applications including southern hybridisation for the detection
of biotinylated DNA.



