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Synthesis and antimicrobial activity of new 3-substituted cyclohexanespiro-5-hydantoin 

derivatives: The article presents a synthesis of new 3-substituted cyclohexanespiro-5-hydantoin derivatives. 
The target compounds were prepared by an interaction of 3-aminocyclohexanespiro-5-hydantoin with 
Indometacin, Nalidixic acid, 2-Thiopheneacetic acid and Myristic acid. The antimicrobial activity of the 
products obtained was determined against Gram-positive bacteria Staphylococcus aureus and Bacillus 
subtilis, Gram- , Pseudomonas aeruginosa and Salmonella abony, the 
yeasts Candida albicans and Saccharomyces cerevisiae and the molds Penicillium chrysogenum, 
Aspergillus niger and Fusarium moniliforme. 

Key words: 3-substituted cyclohexanespiro-5-hydantoin derivatives, antimicrobial activity 

-
 -aminocycloalkanespiro-5-hidantoins were synthesized and their 

ergic contractions in the enteric 
atropine-sensitive, contractile 

-pig ileum longitudinal muscle preparations Recently, we have 
-amino-9’- orenespiro-5-hydantoin on the 

retinoblastoma cell line WERI-Rb-1 and its antibacterial activity against both Gram-positive 
Staphylococcus aureus and Gram-negative Escherichia coli bacteria and the yeasts 
Candida albicans sts revealed that this compound 
could not serve as potential anticancer agent, but it showed pronounced antimicrobial 
activity against the bacteria Escherichia coli and no activity towards Staphylococcus 
aureus and Candida albicans  

The current work is 
-

espiro-5-hydantoin with other biologically active substances, which have 
an application in the medical practice [3, 4] -

 compounds against various Gram-positive and Gram-negative 
 

 

- The melting 
points were determined by a -10 digital melting point ap
compounds was checked by thin 254

 ratio): ethyl acetate : petroleum ether = 1 : 2  The 
elemental analysis data were obtained with an automatic analyz The 
IR spectra were registered in KBr pellets on a -IR VERTEX 70 Spectrometer 

-1
 to 400 cm-1

 at resolution 2 cm-1
  The Attenuated Total 

 a were registered on the same instrument by ATR accessory 
MIRacle™ with a one-

a were  to 600 cm  at 
resolution 2 cm   The Raman spectra red crystals placed in 
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aluminium disc) were measured on a 
200  1064 nm -1

 to 51 cm-1
 at resolution 2 cm-1

 

 -5- I, Scheme 1) was synthesized via 
the Bucherer-Lieb  

- -5-
0 027 -5-

 
-5)

1 83 3- -5-  the 
Indometacin, III, Scheme 2  V, 

Scheme 3  2-Thiopheneacetic acid, VII, Scheme 4 and  Myristic acid, IX, Scheme 5) were 
-

2 06 
- rmed 

 
 

synthesized compounds IV, VI, VIII and X against Gram-positive bacteria Staphylococcus 
aureus ATCC 6538 and Bacillus subtilis ATCC 6633, Gram-negative bacteria 
coli ATCC 8739, Pseudomonas aeruginosa and Salmonella abony NTCC 
6017, the yeasts Candida albicans ATCC 10231 and Saccharomyces cerevisiae ATCC 
9763 and the molds Penicillium chrysogenum, Aspergillus niger and Fusarium moniliforme 

- ria and 
Saburo-

-min stay at room temperature, 

to 15 mm - the microbial culture is week sensitive, 15-20 mm - it is sensitive and over 25 
mm - 

IV, VI, VIII and X 

 
 

The 3- espiro-5-
espiro-5-

, 
8 98 
spectral data were identical with the previously published results [1, 7  
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Table 1 

% oC C N S Cl C N S Cl

IV C27H27ClN4O5 
 89 234-5 0 57      61 84 5 11 10 59  6 61 

VI C20H23N5O4 
3 96 206-7 0 49      60 27 5 73 17 55   

VIII C14H17N3O3S 
7 78 147-8 0 62      54 56 5 41 13 43 10 16  

X C22H39N3O3 
56 66 82-3 0 66      66 95 9 86 10 54   

 
Table 2 

-1)

    C  CN 2-

IV 3247 3007 2915 1789, 1738 1685 1596 1368  

VI 3296  2948 1775, 1763, 1704 1701 1599 1355  

VIII 3287  2944 1763, 1738, 1715 1678 1588 1376 816 

X 3338  2949 1765, 1736, 1712 1683  1379  

-1)

     CN 2-

IV 3253 3001 2926 1800, 1735 1681 1599 1372  

VI 3300  2956 1785, 1767, 1707 1701 1601 1358  

VIII 3291  2948 1767, 1743, 1716 1683 1592 1379 825 

X 3343  2951 1773, 1740, 1719 1679  1381  

-1)

IV 3068, 3002, 2928, 2852, 1782, 1738, 1680, 1590, 1577, 1447, 1393, 1350, 1222, 1182, 1124, 1066, 830, 736, 663 

VI 3077, 3042, 2986, 2928, 1759, 1714, 1614, 1561, 1468, 1444, 1382, 1329, 1296, 1274, 1198, 1093, 969, 877, 781, 725, 708, 557, 
539, 486, 430, 314 

VIII 2966, 2919, 2898, 2864, 2849, 2833, 2716, 1758, 1672, 1456, 1361, 1290, 1257, 1188, 1117, 1053, 1018, 912, 877, 835, 801, 
766, 481, 365 

X 2956, 2925, 2901, 2881, 2860, 2848, 2726, 1767, 1680, 1468, 1372, 1296, 1267, 1195, 1127, 1064, 1028, 910, 892, 856, 807, 
787, 457, 344 

The antimicrobial activity  was determined against Gram-
positive bacteria Staphylococcus aureus ATCC 6538 and Bacillus subtilis ATCC 6633, 
Gram-negative bacteria  ATCC 8739, Pseudomonas aeruginosa 
9027 and Salmonella abony NTCC 6017, the yeasts Candida albicans ATCC 10231 and 



- 2015 4 10.2

 - -

Saccharomyces cerevisiae ATCC 9763 and the molds Penicillium chrysogenum, 
Aspergillus niger and Fusarium moniliforme  T

 
 
Table 3 

)
0.5 1 2 5 0.5 1 2 5 0.5 1 2 5 0.5 1 2 5

Staphylococcus 
aureus ATCC 
6538 

- - - - -    - - - - - - - - 

Bacillus subtilis 
ATCC 6633 - - - - -    - - - - - - - - 

 
ATCC 8739 - - - - -    - - -  - - -  

Pseudomonas 
aeruginosa 
9027

- - - - -    - - -  - - -  

Salmonella abony 
NTCC 6017 - - - - -    - - -  - - -  

* - n 
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activity against the tested Gram-positive and Gram-negative bacteria  

- -5-
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Gram-positive and Gram-
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