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Abstract

Nowadays, optical imaging with functional dyes is largely used for the
visualization of biological activities of compounds. For this purpose, dyes, which are
sensitive to physiochemical characteristics and experience changes in their light
absorption and emission spectra, are used. Dyes that are able to change their
absorption and emission maximums can be used as an optical marker, which would
convert biological activity into an optical signal that would, in turn, be recorded as
optical imaging. For these purposes, functional dyes that have maximum absorption
wavelengths in the non-visible light range (the near infrared or near ultraviolet) are
used. Therefore, the synthesis of stable fluorescent dyes that would have these photo
physical properties is highly desirable.

Among the compounds with fluorescent properties, azomethines are one of
the most interesting. Currently, they are being used to prepare a multitude of
industrial and biologically active compounds. Moreover, many of them have
important biological activities such as antimicrobial, antifungal, antitumor
biological activities and are used as herbicides. In manufacturing processes,
azomethines are largely used as dyes and pigments with luminescent properties.
They are used as ligands for complexation of metal ions, giving the complex
compounds many physical, chemical and biological properties.

A large number of mono- and bis-azomethines have been described in
academic publishings and are common, but very little research has been done on
macrocyclic azomethines.

Therefore, the synthesis of macrocyclic azomethines that would have the
properties of both azomethines and macrocyclic compounds (such as crown ether)
is quite interesting. The possibility of the synthesis of 20-membered macrocyclic
azomethine compounds has been known, as well as some chemical properties of
these compounds. They are excellent azo partners for azo coupling reactions and can
produce unusually deep hued tetrakisazo dyes through one stage azo coupling
reactions.

The primary object of previous work has been the synthesis of above-
mentioned compounds and the improvement and optimization of current methods.
In particular, the carbonylation reaction of 4,4’ -dihydroxy-[1,1’-biphenyl] using
chloroform and sodium hydroxide (the Reimer-Tiemann method) was studied and
it was found that mainly monocarbonylation product 4,4-dihydroxy-[1,1’-
biphenyl]-3-carbaldeyde is produced and the output of dicarbonylation product
4,4-dihydroxy-[1,1’-biphenyl]-3,3’-carbaldeyde does not exceed 25%.

4,4’-dihydroxy-[1,1’-biphenyl] carbonylation reaction conditions were
modernized and it was determined that the output of the synthesis of 4,4-
dihydroxy-[1,1’-Biphenyl]-3,3’-dicarbaldeydes via Reimer-Tiemann method can go
up by 92% through conducting double cabronylation, without purifying the crude
mass produced in the first step of the reaction.
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A bisulphite method for purifying the compounds formed from the Reimer-
Tiemann reaction has been developed, which takes into consideration the
conversion of the crude product into a bisulphite compound, extraction, and
decomposition of the bisulfite compound in initial aldehyde. It increases the yield
of the targeted product, largely reduces the reagent cost and provides highly pure
products.

This modified bisulphic method, on the one hand, provides high-quality
targeted product, and on the other hand, allows the separation of primary and by-
products, that could also be used during the cycling phase to increase the output of
targeted products.

Azo-coupling reactions have been studied and it has been established that
20-membered macrocyclic polyazomethine compounds are excellent azopartners in
azo-coupling reactions. They are suitable azo coupling reagents with
tetrafluoroborates and aryl diazonium in weak basic solutions and at one stage of the
reaction produce tetrakis-azo dyes. Through 20-membered macrocyclic
polyazomethine compounds, aryl diazonium’s azo coupling reaction with
tetrafluoroborates synthesizes 5 new tetrakis-azo dyes that have a deep(brown) hue
and have great physical properties.

20-membered polyazomethines form stable complex compounds through
reacting azomethine dimethylformamide solution with soluble iron and chromium
salts.

The antibacterial activity of the produced compounds against the
pathogens Salmonella Enteritidis, E.Coli, PseudomonaAeroginosa, Strephtylo-
coccus Aureus, Strephtylococcus Ois and it was found that neither 20-membered
polyazomethines nor their Cr* o Cu* complexes showed antibacte-
rial(bactericidal) activity.
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No | nm A | Intensity HO HO
21 1 [297.80] 2128 VS N

2 |316.72|0.728 M N,
20 : : N N

3 [32943[0603] W
19 4 [34075[0.793 | M

Concentration 2x10E-5 Mol/L

Absorbance

296 304 312 320 328 336 344 352 360 368 376 384 392
Wavelength (nm)
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1 (a-e
(a-e) 2 (a-e) OH
)
pH 9-10
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Rz Rs R4
N
SN—NZ
/ N /
R
R3 R5 2
Ra 4 (a-d)

a: R1=CH3, R3=N02, Rz,R4,R5=H
b: R3=N02, R1,R2,R4,R5=H

C: R1=N02, R2,R3,R4,R5=H

d: R3=803H, R1,R2, R4, R5=H

e: R1=OH, R2=C|, R4=N02,R3,R5=H
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M0dgbsg dgufgal Mbosto bLMLE GMEg 9M9do 89309l sHBMBgMMEgdoL
6959430990 560 @OsHBMbOMTOL FJEHOIRMNMODMEOSEHJOML s sBMmIgwy-

0900l M959d300L 9o LBEHOOsDY Ho0BMmJdbol 3gEHMO30LsBMLIMYOMYdO.

. 20-$9360560 3m05HMmIgmobm®o Boghmol Logmdzgabg sHOMOsHBM-
6030l BHgAHOIBDMODdMOSBHGOGHD sDMIgmmadom LobmgboMgdmwos 5
bowo  BgBHMo3ol  sDBMBeMgdsG0. Yooy, Mmd  20-{g3M0sbo
305HMIg0bMmo b5gMmols Lyxzdz9wHg FoMgdME LOgdMOL 53l

M35 (4530LRIMO) BIOO s 35O G9Jb03MMHO MZ30LgdgdO.

. 509600, ®™I 20-(93600560 30mw0sBMIgm0bols odgmowRm®Isdo-
ol blbstrBg ®3060L5 s JOHMToL blbswo FsMroEgdol MmO gMmJdng-
000 J00gds 3OO 3033 gduIMHo BogMmgdo.

. 050396005, ®MI Mmam®E 20-(93600560 300sBM™Igm0bL, obg dols Crd*
@5 Cu? 30m33egdugdl 56 sbolosmMYdm d5dBHIMOGFOOIENO 5JBH03MBS 350M-
296900L Salmonella Enteritidis, E.Coli, Pseudomona Aeroginosa. Strephtylo-

coccus Aureus, Strephtylococcus O15 30356 o0.
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