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The treatment of infectious diseases during many 
centuries  has  remained one of the most  important  prob-
lems of the medical science and practice. According to the 
World Health Organization (WHO) the infectious diseases 
and their complications are on the third place of the mor-
bidity,  mortality  and  incapacity  patterns.  Infectious dis-
eases compose 25-60 % of the human morbidity [1]. 

The leading role in the prophylaxis and treatment 
of infectious diseases is played by antibacterial chemical 
compounds (antibiotics,  sulphanilamides, 
diaminopyrimidines,  hinolins,  etc.) [2 -  11]. But along 
with the useful bactericidal or bacteriostatic activity,  the 
treatment with antibacterial agents is often associated with 
multiple negative side effects – immunosuppressive activ-
ity,  rapid inhibition of biochemical activity of intestinal 
microflora that is accompanied by significant disruption a 
intestinal microbiocenosis and dysbiosis development and 
requires  specific  corrective  therapy,  appearance  of 
resistant  pathogen  strains,  the  risk  of  allergic  reaction 
development [12 - 24]. 

On  the  background  of  the  antibiotic  therapy 
success aggressive microorganisms strains appear, that are 
resistant even to the new agents, especially in case of such 
pathogens as Staphylococcus aureus,  Klebsiella spp., 
Pseudomonas aeruginosa, Acinetobacter spp., etc. [2, 20 - 
23]. 

The development of acquired resistance often is 
caused by accumulation of chromosomal mutations, inher-
ited from generation to generation and then expressed in 
the phenotype [13 - 16]. But this property can also develop 
as a result of the transport of extrachromosomal genetic 
material (R-plasmids)  from one bacteria to the other one. 
The exchange can occur  among bacteria of the same spe-
cies or interspecies transport can occur [23 - 26]. 

The infectious and pyoinflammatory diseases 
caused by resistant strains,  are characterized by long dis-
ease course,  they require hospitalization of the  patients 
more  often  and  they worsen  the  life  prognosis  and  life 
quality of the patients [12, 17, 21, 27 - 34]. 

The spreading of antibiotics resistance,  the ab-
sence of agents that are active towards the new pathogens 
and naturally resistant species, the unsatisfactory pharma-
cokinetics and side effects of presently existing remedies 
induce the search for new antibiotics and chemical prepar-
ations with antimicrobial activity and new ways and anti-
biotic compounds direct  synthesis approach is being ap-
plied [16, 35 - 44]. 

According to the literature sources,  from 1070 
most widespread substances 661 (62 %) belong to the het-
erocyclic compounds  [45 -  53].  Heterocyclic compounds 
are the organic compounds that contain a cycle with atoms 
of other elements (heteroatoms),  most often –  nitrogen, 

oxygen and sulphur,  rarely – phosphorus, boron, silicon, 
etc. The diversity of heterocyclic compounds is very big 
due to the differences in the quantity of atoms in the cycle, 
nature, quantity and position of heteroatoms, the presence 
or absence of substitutes and condensed cycles and struc-
tural characteristics of heterocyclic ring [45]. 

The heterocyclic compounds play an important 
role in the vital functions of plants,  animals and humans. 
The class of heterocyclic compounds contains such sub-
stances as plant chlorophyll,  blood hemin,  nucleic acid 
components,  coenzymes,  some amino acids (proline, 
triptophane,), almost all alkaloids, some antibiotics, vitam-
ins and other medicinal agents [44 - 47].

Presently heterocyclic compounds of quinoline, 
isoquinoline, quinoxaline, indol and benzimidazole ranges 
are well characterized. The nitrogen analogs of the above 
mentioned compound classes are significantly less studied. 
Among them compounds extracted form natural objects, 
such as marine algae and organisms attract special atten-
tion. Particularly, such compounds as pyridoacridones and 
discohabdines  have  displayed  significant  antimicrobial 
activity [46, 52, 54].

Also cumarine synthetic derivatives and their het-
eroanalogs that  remain poorly characterized until recently, 
are promising in terms of search for highly active com-
pounds with antimicrobial activity [45]. 

It is known that the cumarine derivatives have di-
verse biological activity.  In the natural surrounding cu-
marine and its derivatives are found both in free form and 
in glycosides.  Herbs,  orchids,  pods of leguminous  plants 
and citrus fruits contain these substances. The seeds of Di-
pteryx odorata and many other plants contain the parent 
compound cumarine. The physiologic activity of cumarine 
in the humans is very weak,  but on the plant level it has 
considerable effect.  Cumarine derivatives have more pro-
nounced physiological activity [49] .

The derivatives of cumarine-3-carboxylic acids 
are soporific agents. There is data concerning the study of 
antimicrobial activity of 2-iminocumarine-30carboxylic 
acid amides.  The studies have shown that substances ob-
tained as a result of such synthesis have bacteriostatic 
activity towards the standard strains of S.aureus and E.coli 
(minimum inhibiting concentration (MIC) amounted to 62 
– 125 mkg/ml and 31 – 125 mkg/ml respectively) [51, 53]. 

In the middle of 90-s of ХХ  century it was 150 
since founding the chemistry of pyridine and around 70 
years passed since the introduction of synthetic therapeut-
ical agents with pyridine fragment into the treatment prac-
tice. At that time of the 1500 most well-known therapeut-
ical agents that were applied in medicine,  the agents of 
pyridine  series  composed  about  5  % and  the  agents  of 
piperidine series – 6 %. The pyridine series era came after 
the discovery of vitamine  В5.  The determination of the 
simplicity of its structure at the beginning of the 20-th cen-
tury –  this natural compound with important biological 
activity consisted of 3-pyridine-carboxylic (nicotinic) acid 
– stimulated the synthetic research of pyridine derivatives 
for the development of artificial therapeutic agents. In the 
first decade since 1945 hydrazides of pyridine carboxylic 
acids,  which  have antituberculous properties,  have 
emerged.  In  the  60 – 80  years  of  ХХ  century series of 
neuroleptic,  spasmolitic,  antihypertensive  and  anti-
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histaminic agents on the basis of pyrimidine have been de-
veloped. Up to the present day continuous search for new 
safe and more effective medicines with pyrimidine base 
for almost every branch of chemotherapy is being carried 
out [45, 55].

In  the  last  few  years  several  researches  were 
carried out that were dedicated to the study of antibacterial 
properties  of  other  antibacterial  compounds,  such  as: 
hidrazones  of  quinolinates,  methyl  quinolinium 
derivatives,  nitrogen-  and  ferrocontaining  quinoline 
derivatives  with  ferrocenyl  fragments.  Also  a  study  of 
activity among amides of 2-chlorine, 2-hydrazon – and 2-
arylaminoacycholinic  acids  was  carried  out.  It  has  been 
shown  that  the  compounds  of  this  synthesis  have  anti-
inflammatory and analgesic activity [45, 55].

The pharmacological  activity of acrydine group 
was studied on the case of С-substituted derivatives. This 
class of compounds contains such substances as acrychine 
and  aminoacrychine  that  have  strong  antimalarial  and 
antihelmynthic  activity  and  also  ryvanol,  that  manifests 
antimicrobial activity [46, 57]. 

It  was established that  all  furopyrimidines have 
considerable antibacterial activity. It was also established 
that  they  are  3-8  times  more  active  towards  E.coli 
compared to the quinozol, (8-oxycholine), but the activity 
of both compounds towards S.aureus was the same [38, 
39, 41]. 

There  is  virtually  no  data  concerning  N-
substituted  quinolinquinonimes.  The  activity  of  quinoid 
compounds with pyridine derivatives is known, but it the 
question  whether  N-arylsulphonil  -  substituted 
quinolonquinonimin  compounds,  that  contain  electophyl 
nucleus and nucleophil pyridine nitrogen atom, are stable 
or even actually existent remains to be resolved. From the 
practical point of view the study of the reactive capacity of 
quinolinquinonimes allows to obtain quinoline derivatives 
that  have  potentially  high  biological  activity  by  direct 
modification of quinoid cycle [38, 45].

Due  to  the  antituberculous  activity  the  4-
pyridinecarboxylic  (isonicotinic)  acid  derivatives  have 
gained  popularity.  Until  today  many  varieties  of 
Mycobacterium tuberculosis have developed the resistance 
to  the  influence  of  considerable  quantity  of  effective 
agents. At present it is necessary to apply combinations of 
several medicines for more successful elimination of the 
pathogen  in  the  treatment  of  tuberculosis.  Recently, 
several cases of resistance of some mutant mycobacteria to 
the complex agents that could contain up to 7 preparations. 
One of the most widely applied antituberculous agents is 
an  4-pyridincarboxylic  acid  derivative  -  izoniazid.  The 
exact mechanism of its action is not known yet, but is is 
supposed  that  it  can  inhibit  the  enzyme responsible  for 
biosynthesis of high fatty acids that compose the cell walls 
of mycobacteria. Fusarinic acid belongs to the derivatives 
of 2-pyridincarboxylic acid. It is a metabolite of Fusarium 
oxysporum  and has  antibacterial  activity.  That antibiotic 
inhibits dopaminehydroxylase and therefore blocks bio-
synthesis of neurohormone norepinephrine [58]. 

The aminopyridine group contains considerable 
quantity of biologically active derivatives.  For example, 
suprastine has antihistamine activity.  Triaminoderivative 
of phenazolpyridine is used as an analgetic. In the period 

from 1950 to 1960 a group of extremely important pyrid-
inaloxydones was synthesized.  These substances  are ap-
plied  as  antidotes  in  case  of  phosphoorganic  pesticides 
poisoning.  Antidotes function according to the 
pharmacologic  antagonism  principle:  they  are  able  to 
deblock the cholinesterase due to the stronger interaction 
with phosphoorganic poison [45, 55]. 

Hydroxy-  and  hydroxymethyl  derivatives  of 
pirydine also are used as medicinal agents. To this class of 
compounds  belong  such  agents  as  antisclerotic  agent 
parmydine, vitamin В6 and antimalarial agent enpyroline 
[45]. 

Quinoline  derivatives  have  an  important  place 
among antiparasitic agents. Most well known and effective 
remedy  against  malarial  plasmodium  is  quinine  –  an 
alkaloid  of  cinchona tree  bark.  There  are  more  than  20 
alkaloids  of  chinchona  tree,  among which  cynchonin  is 
applied against tropical fever. The wide application of syn-
thetic substances against malaria led to emergence of res-
istant strains of plasmodia (the malaria causative agent has 
no resistance to natural quinine).  The first synthetic pre-
paration was plasmochine (pamachine).  In the 40-s of the 
previous century the most important derivative of all 
aminoquinolones,  chlorochin (hingamine)  was synthes-
ized.  It has found application not only in treatment and 
prophylaxis of malaria,  but  also in treatment of arthritis 
and lupus erythemathosus [34, 44].

The separate group of antiseptic, antibacterial and 
antifungal agents consists of 8-hydroxynolines. Xynosol is 
applied  as  an  antiseptic  for  hand  disinfection;  also  it  is 
used  for  treatment  of  wounds  and  ulcers.  Its  5-nitrogen 
derivative (5-NOK) is an effective antibacterial agent that 
is  used  in  case  of  kidney  and  urinary  tract  infections. 
Disubstituted oxyquinolines – enteroseptol and quiniophon 
are  applied  in  dyspepsia  and  acute  intestinal  infections 
treatment [15 - 17, 34 - 37].

At  the  end  of  80-s  of  ХХ  century  synthetic 
antibiotics  norfloxacine  and  ofloxacine,  that  display  a 
wide range of antimicrobial activity, have emerged. They 
selectively inhibit  DNA-hyrase and therefore disrupt  the 
normal course of untwisting the circle double DNA spiral 
of pathogenic bacteria. In the last decades many thousands 
of similar fluoroquinolones were synthesized. In course of 
the  study  of  the  “structure-activity”  relationship  it  was 
shown  that  an  introduction  of  1-cyclopropyl  substitute 
rapidly  enhances  of  the  antibacterial  activity  of 
fluoroquinolones.  Oxolinic  and  nalidixic  acids  were 
predecessors  of  fluoroquinolone  antibiotics.  These  acids 
are highly antimicrobial substances, and oxolinyc acid is 
able  to  inhibit  ДНК-  hyrase  more  effectively  than  its 
analog nalidixic acid. The latter is used in the treatment of 
urinary tract infections. A natural antibiotic bruneomycin 
(streptonegrine)  is  used  in  chemotherapy  of 
lympholeukosis and other malignant tumors. The structure 
of  this  antibiotic  includes  4  –arylpyridine  and 
quinolindionic fragments [7, 9, 10, 15 – 17, 40].

Pyrimidine cycle can be met in many agents with 
wide range of pharmacological activity.  Compounds of 
this classes display antimicrobial and antiviral activity and 
besides  are  anti-HIV  agents.  Amine  substitutes of 
pyrimidine have antimicrobial activity, for example, chlor-
idine and trimetoprime.  Trimetoprime is an antimicrobial 
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agent that  inhibits the transformation of dihydrofolic acid 
into its tetraderivative.  Not only antibacterial agents are 
found among aminopyrimidines.  The absolute advantage 
of pyrimidine derivatives is their low toxicity.  The wide 
range of  pharmacological  properties  of preparations  that 
contain  a  pyrimidine  nucleus  testifies  for  suitability  of 
further  purposeful  search  of  new  biologically  active 
compounds [45, 49, 52]. 

In  Ukraine  the  scientific  development  and 
research,  dedicated  to  the  determination  of  the 
antimicrobial  activity  of  antimicrobial  activite  of  new 
synthetis condensed heterocyclic compounds with pyridine 
fragment  is  almost  absent.  For  the  first  time  these 
compounds were developed and synthesized in  National 
Pharmaceutical University in Kharkov in 2005. Our own 
research of substances with condensed pyridine fragment 
has  revealed  some  active  substances  with  antimicrobial 
activity against grampositive and gramnegative pathogenic 
microorganisms and Candida spp. fungi [59].

So, the review of domestic and foreign literature 
that condensed heterocyclic compounds synthesis and the 
study  of  their  antimicrobial  activity  can  lead  to  the 
development of promising antibacterial agents. 
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THE ANTIBACTERIAL PROPERTIES OF CON-
DENSED HETEROCYCLIC COMPOUNDS  
Evsukova V.Y.,  Andreieva I.D.,  Kazmirchuk V.V., 
Maslyanchuk О.А.
The review summarizes the data of domestic and foreign 
sources concerning antibacterial properties of condensed 
heterocyclic compounds of different groups. The prospect 
of direct synthesis of condensed heterocyclic compounds 
and the study of their antimicrobial activities in order to 
develop antibacterial agents on their basis is founded. 
Key words:  infectious diseases,  condensed heterocyclic 
compounds, antibacterial activity.
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АНТИБАКТЕРІАЛЬНІ ВЛАСТИВОСТІ 
КОНДЕНСОІВАНИХ ГЕТЕРОЦИКЛІЧНИХ 
СПОЛУК 
Євсюкова В.Ю., Андреєва І.Д., Казмірчук В.В., 
Маслянчук О.А.
Огляд підсумовує дані вітчизняних та закордонних лі-
тературних  джерел  щодо  антибактеріальних  власти-
востей конденсованих гетероциклічних сполук різних 
груп.  Обґрунтовани  перспективність цілеспрямовано-
го  синтезу  конденсованих  гетероциклічних  сполук  і 
дослідження їх протимікробних властивостей з метою 
створення на їх основі антибактеріальних засобів. 
Ключові  слова:  інфекційні  захворювання, 
конденсовані  гетероциклічні  сполуки,  анти-
бактеріальна дія

УДК 547 587.51:577.15/17 
АНТИБАКТЕРИАЛЬНЫЕ СВОЙСТВА 
КОНДЕНСИРОВАННЫХ ГЕТЕРОЦИКЛИЧЕ-
СКИХ СОЕДИНЕНИЙ 
Евсюкова В.Ю., Андреева И.Д., Казмирчук В.В., 
Маслянчук О.А.
Обзор обобщает данные отечественных и зарубежных 
литературных источников относительно антибактери-
альных свойств конденсированных гетероциклических 
соединений разных групп. Обоснованы перспекти-
вность целенаправленного синтеза конденсированных 
гетероциклических соединений и изучение их проти-
вомикробных свойств с целью создания на их основе 
антибактериальных средств. 
Ключевые слова: инфекционные заболевания, 
конденсированные гетероциклические соединения, 
антибактериальное действие.
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