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ESTERS OF CYCLOPROPANECARBOXYLIC ACID DISPLAYING 
ANTI-INFECTIVE ACTIVITY 

 
Abstract. A number of esters of cyclopropanecarboxylic acid of N-alkyl naphthylo-

xypropynylpiperidines antimicrobial activity have been studied in relation to the archival 
strains of microorganisms. The activities of the given preparations have been assessed in 
vitro in relation to Bacillus subtilis ATCC 6633, Escherichia coli ATCC 25922, 
Salmonella enterica ATCC 14028 and Staphylococcus aureus ATCC 6538-P, among 
which hydrochloride of 1-methyl-4-[3-(naphth-1-yloxy)prop-1-in-1-yl]-4-cyclopropane-
carbonyloxypiperidine has displayed the greatest activity in relation to the archival strain 
of Bacillus subtilis ATCC 6633 in the concentration of 250 μg/ml. 

Esters of cyclopropanecarboxylic acid of N-methyl phenoxypropynylpiperidine and 
phenyl ethinylpiperidine have displayed antimicrobial activity in vitro in relation to all 
seven strains of microorganisms, used in the experiment: Escherichia coli ATCC 25922, 
Escherichia coli ATCC-BAA-196, Klebsiella pneumoniae ATCC 10031, Klebsiella pneu-
moniae ATCC 700603, Staphylococcus aureus ATCC 6538-P, Staphylococcus aureus 
ATCC-BAA-39, Candida albicans ATCC 10231. 

Hydrochloride of ester of N-benzylpiperidine-4-ketoxime of cyclopropanecarboxylic 
acid has a bactericidal activity in relation to the strains of the testing cultures of Eshirichia 
Coli1257 and Staphylococcus aureus 209-Р. 

Key words: cyclopropanecarbonylchloride, piperidine, esters, antimicrobial activity.  
 
Despite of a huge arsenal of available medicines, the problem of searching of 

new highly efficient medicinal preparations remains topical. This is stipulated by 
the lack or insufficient efficiency of medicinal preparations for treatment of 
certain diseases; side effects of certain medicinal remedies; their validity period 
limitations [1]. 

Based on the analysis of the scientific and patent literature the authors [2] 
point out, that the search of new synthetic medicinal preparations is mainly 
carried out in three directions:  

1) modification or further development of the existing biologically active 
matrices;  

2) molecular design of the structures, including the fragments of natural 
compounds; 

3) molecular design of completely new classes of organic compounds, main-
ly of the heterocyclic series.  

At present, the creation of innovative medicinal preparations include the 
obtaining of new chemical products and synthesis of pharmacologically active 
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As it is seem from the results presented in table 1, the compounds AIP-30 
and AIP-31 [19-20] possess an antimicrobial activity in relation to all strains of 
microorganisms, used in the experiment. The compounds AIP-30 and AIP-31 
display antimicrobial effects to different extents, AIP-30 has displayed the 
greatest activity in relation to the archival strain of Bacillus subtilis ATCC 6633 
in the concentration of 250 μg/ml. Streptomycin has been active in relation to the 
gram-negative strains of microorganisms (Escherichia coli, Staphylococcus 
aureus, Salmonella enterica), and its efficiency in relation to Bacillus subtilis 
makes up only 50-60%.  

 
Table 1 – Antimicrobial activity of AIP-30 - AIP-33 

 
                 

                      Strain 
Code  
of the  
compound 

MIC, μg/ml 

Bacillus  
subtilis  

ATCC 6633 

Escherichia  
coli  

ATCC 25922 

Staphylococcus 
aureus  

ATCC 6538-P 

Salmonella 
enterica 

ATCC 14028 

AIP-30 250 250 1000 500 

AIP-31 250 500 1000 1000 

AIP-32 1000 – – – 

AIP-33 500 2000 – – 

 
The compound AIP-32 [21] possesses an antimicrobial activity in relation             

to the archival strain of Bacillus subtilis ATCC 6633 in the concentration of              
1000 μg/ml. 

The compound AIP-33 [22] possesses an antimicrobial activity in relation to 
the archival strain of Bacillus subtilis ATCC 6633 in the concentration of                  
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500 μg/ml, and it displays an activity in relation to Escherichia coli in the high 
concentration of 2000 μg/ ml.  

Thus, it has been established, that AIP-32 displays a selective antimicrobial 
activity to the one type of the archival strains, and AIP-33 – to the two types of 
the archival strains, used in the experiment.  

The compounds with the codes AIP-36, AIP-47 have been studied for an 
antimicrobial activity in relation to the archival strains of microorganisms, the 
activities of these preparations have been assessed in vitro for Escherichia coli 
ATCC 25922, Escherichia coli ATCC-BAA-196, Klebsiella pneumoniae ATCC 
10031, Klebsiella pneumoniae ATCC 700603, Staphylococcus aureus ATCC 
6538-P, Staphylococcus aureus ATCC-BAA-39, Candida albicans ATCC 10231: 

 
Table 2 – Antimicrobial activity of AIP-36, AIP-47 

 
 

      Strain 
 

Code  
of the  
compound 

MIC, μg/ml 

Esche-
richia 
coli  

ATCC 
25922 

Esche-
richia coli 

ATCC-
BAA- 
196 

Klebsiella 
pneu- 
monia 
ATCC 
10031 

Klebsiella 
pneu- 
monia 
ATCC 
700603 

Staphy-
lococcus 
aureus 
ATCC 
6538-P

Staphy-
lococcus 
aureus 
ATCC-
BAA-39 

Candida 
albicans 
ATCC 
10231 

 

AIP-36 1000 2000 1000 2000 2000 2000 1000 

AIP-47 1000 2000 1000 НА 2000 2000 1000 

 
As it is seen from table 2, the compound AIP-36 [23] possesses an antimic-

robial activity in relation to all seven archival strains of microorganisms, used in 
the experiment: Escherichia coli ATCC 25922, Klebsiella pneumoniae ATCC 
10031, Candida albicans ATCC 10231 in the concentration (MIC) of 1000 μg/ml, 
and in relation to Escherichia coli ATCC-BAA-196, Klebsiella pneumoniae 
ATCC 700603, Staphylococcus aureus ATCC 6538-P, Staphylococcus aureus 
ATCC-BAA-39 – in the concentration (MIC) of 2000 μg/ml.  

AIP-47 [24] also displays an antimicrobial activity in relation to all seven 
archival strains of microorganisms, used in the experiment: Escherichia coli 
ATCC 25922, Klebsiella pneumoniae ATCC 10031 in the concentration (MIC) of 
1000 μg/ml, and in relation to all other strains of microorganisms - in the 
concentration (MIC) of 2000 μg/ml.  

Hydrochloride of ester of 1-benzyl-piperidine-4-ketoxime of cyclopropa-
necarboxylic acid with the laboratory code AGP-6 [25] has been studied for an 
anti-infective activity and acute toxicity. The data have been compared with the 
indices of streptomycin. The results of the study are presented in table 3. 

The toxic dose of the preparation AGP-6 is 833.3 + 17.8 mg/kg, which is 
almost 4 times lower, than the toxicity of streptomycin, used as a reference. It has 
turned out, that the preparation AGP-6 possesses a bactericidal activity in relation 
to the testing cultures of Eshirichia Coli1257 and Staphylococcus aureus 209-P 
both in the concentrations of 1% and 3%. 
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Table 3 – Results of the biological study of AGP-6 and streptomycin 
 

Prepa-
ration 

LD50 , 
mg/kg 

Bactericidal activity in relation to 

1 % concentration 3 % concentration 

E. Coli 1257 St. aureus 209-P E. Coli 1257 St. aureus 209-P 

AGP-6 
 

833.3+ 
17.8 

Growth inhi-
bition of the 
microorganis
m the well 

15 mm 
 

Growth inhi-
bition of the 
microorganis
m the well 

25 mm 
 

Strepto-
mycin 

213.8+ 
22.61 

Growth inhi-
bition of the 
microorganis
m the well 

Growth inhibi-
tion of the mic-
roorganism the 
well 

Growth inhi-
bition of the 
microorganis
m the well 

Growth inhibi-
tion of the mic-
roorganism the 
well 

 
The total assessment score of a locally irritating effect of AGP-6 on skin and 

ocular mucosa (cornea and conjunctiva) is equal to 3. This value is related to the 
4th class of chemical hazard by toxicological properties according to Methodology 
Guidelines 12.1105-02. Besides, slight erythema, scaling and irritation of skin 
have been observed for 10 days, all irritation signs disappearing completely on the 
14th day. 

Thus, according to the instruction for the experimental (preclinical) study of 
new pharmacological substances, the test compounds may be used in additional 
studies for revealing an antimicrobial activity on a wider range of microorga-
nisms. 

Conclusion. Hydrochloride of 1-methyl-4-[3-(naphth-1-yloxy)prop-1-in-1-
yl]-4-cyclopropanecarbonyloxypiperidine (AIP-30) has displayed the greatest 
activity in relation to the archival strain of Bacillus subtilis ATCC 6633 in the 
concentration of 250 μg/ml. 

Esters of cyclopropanecarboxylic acid of N-methyl phenoxypropynyl-
piperidine and phenyl ethinylpiperidine, AIP-36 and AIP-47, have displayed an 
antimicrobial activity in vitro in relation to all seven strains of microorganisms, 
used in the experiment: Escherichia coli ATCC 25922, Escherichia coli ATCC-
BAA-196, Klebsiella pneumoniae ATCC 10031, Klebsiella pneumoniae ATCC 
700603, Staphylococcus aureus ATCC 6538-P, Staphylococcus aureus ATCC-
BAA-39, Candida albicans ATCC 10231. 

It has been also shown, that hydrochloride of ester of N-benzylpiperidine-4-
ketoxime of cyclopropanecarboxylic acid (AGP-6) suppresses the growth of E. 
Coli1257 and St. aureus 209-P with low toxicity.  

Thus, it has been shown, that the directed introduction of a cyclopropanecar-
boxylic fragment into the structure of naphthyloxypropynylpiperidine, pheno-
xypropynylpiperidine, phenylethynylpiperidine and N-benzylpiperidine-4-keto-
xime leads to the compounds of an anti-infective activity.  
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Г. С. Ахметова, Ұ. Б. Исаева, Ф. М. Садырбаева, К. Д. Пірəлиев, Н. В. Коротецкая 

 
ИНФЕКЦИЯҒА ҚАРСЫ ƏСЕРІ БАР  

ЦИКЛОПРОПАНКАРБОН ҚЫШҚЫЛЫНЫҢ КҮРДЕЛІ ЭФИРЛЕРІ 
 

N-алкилнафтилокипсипропил пиперидиндердің циклопропанкарбон қышқылы-
ның күрделі эфирлерінің қатары микроорганизмдердің мұражайлы штаммдарына 
қатысты микробқа қарсы белсенділігі зерттелді. Bacillus subtilis ATCC 6633, 
Escherichia coli ATCC 25922, Salmonella enterica ATCC 14028 жəне Staphylococcus 
aureus ATCC 6538-P бойынша осы препараттардың əсері бағаланды, олардың 
арасында 1-метил-4-[3-(нафт-1-илокси)проп-1-ин-1-ил]-4-циклопропанкарбонилок-
сипиперидин гидрохлориді Bacillus subtilis ATCC 6633 мұражайлы штаммына 
қатысты 250 мкг/мл концентрацияда əлдеқайда жоғары белсенділік көрсетті. 

N-метилфеноксипропинилпиперидин жəне фенилтинилпиперидиннің цикло-
пропанцарбон қышқылының күрделі эфирлері тəжірибеге алынған барлық жеті 
микроорганизм штаммдарына: Escherichia coli ATCC 25922, Escherichia coli ATCC-
BAA-196, Klebsiella pneumoniae ATCC 10031, Klebsiella pneumoniae ATCC 700603, 
Staphylococcus aureus ATCC 6538-P, Staphylococcus aureus ATCC-BAA-39, Candida 
albicans ATCC 10231 қатысты in vitro микробқа қарсы белсенділігін көрсетті. 

Циклопропанкарбон қышқылы N-бензилпиперидин-4-кетоксим эфирінің 1% 
жəне 3% -ды гидрохлорид ерітінділері Eshirichia Coli1257 жəне Staphylococcus 
aureus 209-P микроорганизмдерінің сынама-дақыл штамдарына қарсы бактерицид-
тік əсерге ие екендігі анықталды. 

Түйін сөздер: циклопропанкарбонилхлорид, пиперидин, күрделі эфирлер, мик-
робқа қарсы белсенділік. 
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СЛОЖНЫЕ ЭФИРЫ ЦИКЛОПРОПАНКАРБОНОВОЙ КИСЛОТЫ  
С ПРОТИВОИНФЕКЦИОННЫМ ДЕЙСТВИЕМ 

 
Ряд сложных эфиров циклопропанкарбоновой кислоты N-алкил нафтилокси-

пропинилпиперидинов были изучены на антимикробную активность в отношении 
музейных штаммов микроорганизмов, оценены действия данных препаратов in vitro 
в отношении Bacillus subtilis ATCC 6633, Escherichia coli ATCC 25922, Salmonella 
enterica ATCC 14028 и Staphylococcus aureus ATCC 6538-P, среди которых наи-
большую активность проявил гидрохлорид 1-метил-4-[3-(нафт-1-илокси)проп-1-ин-
1-ил]-4-циклопропанкарбонилоксипиперидина в отношении музейного штамма 
Bacillus subtilis ATCC 6633 в концентрации 250 мкг/мл. 

Сложные эфиры циклопропанкарбоновой кислоты N-метил феноксипропинил-
пиперидина и фенилэтинилпиперидина проявили противомикробную активность in 
vitro в отношении всех семи штаммов микроорганизмов, взятых в эксперименте: 
Escherichia coli ATCC 25922, Escherichia coli ATCC-BAA-196, Klebsiella pneumoniae 
ATCC 10031, Klebsiella pneumoniae ATCC 700603, Staphylococcus aureus ATCC 
6538-P, Staphylococcus aureus ATCC-BAA-39, Candida albicans ATCC 10231. 

Оказалось, что 1 и 3% растворы гидрохлорида эфира N-бензилпиперидин-4-
кетоксима циклопропанкарбоновой кислоты обладает бактерицидным действием 
против штаммов тест-культур микроорганизмов Eshirichia Coli1257 и Staphylococ-
cus aureus 209-Р. 

Ключевые слова: циклопропанкарбонилхлорид, пиперидин, сложные эфи-
ры, антимикробная активность.  
  




