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4-Alkyl/aryl-5-nonanoyl/octadecanoyl-2,4-dihydré43l,2,4-triazoline-3-thiones were synthesized as
potential antimicrobial agents. The course of synthesis included the reaction of nonanoyl/octadecanoyl
hydrazines with selected alkyl/aryl isothiocyanates. The prepared thiosemicarbazides gave by cyclization
the required 1,2,4-triazoles. A number of synthesized compounds were subjenteiiréotesting against
two gram-positive, two gram-negative bacteria and two fungi.
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Various 1-acyl/aroyl-4-substituted thiosemicarbazides Ethyl esters of nonanoic and octadecanoic acdidsb)
are known to exhibit significant tuberculostatic [1,2], anti-were prepared following the standard method p¥8eflux-
fungal [3,4], antiviral [5] and anticonvulsant [6] activities. ing the acids and the alcohol in presence of sulfuric acid.
Certain 1,2,4-triazole derivatives have also been reported Further, the desired nonanoyl/octadecanoylhydrazines
to have the similar effects  [7-11]. (2a-b) were obtained treating compoundk) ith

The literature reports that the antiviral [12] and thehydrazine in ethanol for 12 hours [19,20]. This period of
antibacterial [13-14] activities of thiourea derivatives werereflux leads to hydrazides with excellent purity and yield.
due to the —NH-C(S)-NH- function in the molecule andThe same hydrazide4-b) were converted into 1-
that the positive/negative changes in the biological activitponanoyl/octadecanoyl-4-alkyl/aryl-thiosemicarbazides
depended on the nature of its substituents. It is also know@a-b) by refluxing with suitable alkyl/aryl isothiocyanates
that N-substituted fatty acid amides exhibit biologicalin ethanolic solution [21,22,23].
activity [15,16]. A large number of N, O and N, S-hetero- The reaction of cyclization [24,25] of the thiosemicar-
cyclic compounds prepared by condensation of fatty acideazides with 21 NaOH solution under reflux for about 4
alkyl amides with carbonyl compounds and phosphoroubours produced 4,5-disubstituted-2,4-dihydié-B,2,4-
penta sulfide, respectively, have shown excellent bacterdtiazoline-3-thiones 4a-g) in a pure state and in good
static and fungistatic action [17]. yield. The new compound84-g, 4a-g were character-

Those observations prompted us to combine the fattized using ir andH nmr spectroscopy together with ele-
acid amides moiety with thiosemicarbazide structure, ténental analysis.
synthesize substitute_d 1,2,4-triaquine-3_,-thiones_with_th%ntibacterim Activites.
same pharmacophoric group and investigate their antibac-

terial and antifungal activities. The filter paper disc method [26,27] was employed for

the in vitro study of antibacterial and antifungal effects

Chemistry. againstEscherichia coli Bacillus subtilis Salmonela
The synthetic route to thiosemicarbazides and triazol@nteritidis Staphylococcus aureusspergillus nigerand
derivatives is presented in Scheme 1. Candida albican®f the compounds3(-g, 4d-9.

This method was performed using Sabouraud dextrose
broth and Mueller Hinton broth. These agar media were

Scheme 1 inoculated with 0.5 ml of the 24 h liquid cultures contain-
C,H;0H NH,NH, ing 10/ microorganisms/mL. Standard 5 mm diameter
RCOOH —— > RCOOC,H; ———— R-CO-NH-NH, —  paper discs impregnated with solutions of each compound
b (lak) ~ CHOH (2a-b) (concentrations: 1mg/mL; 5mg/mL and 10mg/mL of
RINCS 2 M NaOH N N-H PMSO). were placed on the indicated agar mediums. The
— R-CO-NH-NH-C(S)-NH-R' oo R_g\ /é:s incubation time was 24 h at 37 °C for bacterial and 48 h at
(3a-g) N 30 °C for Candidaspecies. Inhibitory activity was mea-
R sured (in mm) as the diameter of the observed inhibition

R=CgH;7; Cp7Hss . . . .
R'= C,Hs; m C,Hy'; CHy= CH CH,; CHy'; (da-g) zones. The screening results given in Table 3 indicate that
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Table 1
Physical Data of Compounds (3a-g)

Comp, R R’ Mp Yield Molecular formula

No. [°C] [%] Mol. wt.
CmstN}OS

3a CeHyo- CeH; - 124-6 72 (307.30)
_ CisHN,08

3b CH,;- n-C;H, - 131-2 77 (287.42)
C;H,:N,08

3¢ CgHy7- CH,~CH-CH,- 101-2 80 (271.43)
CasHuN;08

3d Cy7Hys- CeHs - 116 60 {433.77)
Cy3HyN;08

3e CHys- n-Cil, - 117-9 83 {413.71)
CoHN;08

3f C,H;;s- CH,=CH-CH- 111 73 (397.74)
CaoHyN;0S

3g C17H35- CH3 - 119-21 78 (37163)

ir: 3269-3133 (NH); 1713 (C=0); 1195 (C=S) cm™'.
3a nmr: 0.87 (t, 3H, CH, J=6.7Hz); 1.24 (s, 10H, SxCH,); 1.66 (m, 2H, CH,); 2.34 (1, 2H, CH,C=0, ]=7.6Hz);
7.23-7.48 (m, 5H, H,,.); 8.86 (s, 1H, NH); 9.32 (s, 1H, NH); 9.96 (s, 1H, NH) ppm
ir: 3298-3188 (NH); 1689 (C=0); 1196 (C=S) cm".
nmr: 0.88 (t, 3H, CH,, J=6.9Hz); 0.94 (t, 3H, CH,, J=7.3Hz); 1.27-1.68 (m, 16H, 8xCH.); 2.30 (t, 2H,
CH,C=0, J=7.8Hz); 3.55 (m, 2H, CH,-NH); 7.02 (s, 1H, NH); 8.80 (s, |H, NH); 9,31 (s, |H, NH) ppm
ir: 3503-3173 (NH); 1695 (C=0); 1234 (C=S) cm"".
3¢ nmr: 0.87 (¢, 3H, CH, J-6.8Hz): 1.26 (s, L0H, 5xCH,); 1.61 (m, 2H, CH,); 2.28 (t, 2H, CH,C~0, J-7.7Hz);
4.21 (t, 2H, CH,, J=5.1Hz); 5.15 (dd, 1H, =CH,, J=10.4Hz, J=1.2Hz); 5.21 (dd, 1H, =CH,, J=19.2Hz,
J=1.2Hz); 5.86 (m, 1H, CH); 7.15 (s, 1H, NH); 8.97 (s, 1H, NH); 9.39 (s, IH, NH) ppm
it: 3350-3250 (NH); 1680 (C=0); 1285 (C=S) cm”’
3d nmr: 0.89 (t, 3H, CH,); 1.26 (m, 28H, 14xCH,); 1.68 (m, 2H, CH,); 2.34 (t, 2H, CH,C=0, ]=7.6Hz); 7.25-
7.43 (m, 5H, H,,..); 8.83 (s, |H, NH); 9.82 (bs, 2H, NHNH) ppm
ir: 330-3200 (NH); 1650 (C=0); 1230 (C=S) em!
3e nmr: 0.89 (t, 3H, CH;, J=7.1H7); 0.95 (t, 3H, CH,, J=7.0HZ); 1.26 (m, 30H, 15xCH,); 1.60 (m, 4H, 2xCH,);
2.31 (1, 2H, CH,C=0, J=7.8Hz); 3.55 (m, 2H, NHCH,); 8.3 (s, 1H, NH); 9.86 (bs, 2H, NHNH) ppm
ir: 3280-3250 (NH); 1660 (C=0); 1270 (C=S) cm™".

3f nmr: 0.89 (t, 3H, CH,, J=7.0Hz); 1.26 (m, 28H, 14xCH,); 1.64 (m, 2H, CH;); 2.29 (m, 2H, CH,C=0); 4.23
(m, 2H, NHCH,,); 5.20 (m, 2H, =CH,); 5.87 (m, 1H, CH=); 7.16 (s, 1H, NH); 8.86 (s, 1H, NH); 9.50 (s, 1H,
NH) ppm

ir: 3310-3215 (NH}; 1680 (C=0); 1228 (C=S} cm’".
nmr: 0.89(t, 3H, CH,, J=6.8Tz); 1.26 (m, 28T, 14xCIl,); 1.66 (m, 21, CII,); 2.30 (t, 2H, CI,C=0, J=7.6Hz);

3
€ 3.11 (d, 3H, NHCH,,J=7.3Hz); 6.94 (s, 1H, NH); 8.48 (s, 1H, NH); 8.96 (s, 1H, NH) ppm

not all compounds exhibited antibacterial and antifungakBr pellets on a Perkin Elmer 297 spectrophotometer. The nmr
activities. None of the compounds were active against th&pectra were measured in CR@bing TMS as an internal refer-
Bacillus subtilisandAspergillus niger ence on a Bruker AC 2500 nmr spectrometer at 60MHz.

The thiosemicarbazide8d-f) showed some more inhi- Ethyl Nonanoate/octadecanoatab).

bition againsEscherichia coli Their cyclised product tri- The esters were prepared following the standard procedure

azoles 4d-g), that one, with alkyl substituent in position mentioned in the literature [18]14) yield 70%, bp 225 °C (lit.
four showed some more inhibition againSaindida albi- 227 °C, 216-19 °C) andLb) yield 95%, mp 33-5°C (lit. 30.5-

cans Staphylococcus aureasdSalmonela enteritidis 33°C).

The 4-allyl-5-heptadecyl-2,4-dihydrd-31,2,4-triazo-
line-3-thione 4f) showed the highest inhibition zone
diameter againgEscherichia coli(8mm) compared with
all test organisms and all tested compounds.

Nonanoyl/octadecanoylhydrazingal-b).

These compounds were obtained treating the corresponding
ethyl esters) with hydrazine in ethanol with modification of
the literature procedures [19,2028] yield 96%, mp 95 °C (lit.
94.5-5.5 °C) and2p) yield 95%, mp 116-18 °C (lit. 115-116.2
EXPERIMENTAL °C). It is important to emphasize that excellent yield and purity
are obtained with refluxing the reactants for 12 hours

General Procedure (ester:hydrazine in reaction 1:2 mole).

The melting points of synthesized compounds were de,[eI,;-N0nanoyl/octadecanoyl-4-a|kyI/aryI-thiosemi(:arbazi(:iiash)).

mined on a Bichi melting point apparatus and are uncorrected. A mixture of 0.01 mole of corresponding acyl hydrazirgss (
The ir spectra were recorded on the range of 4000-460using  b) and 0.01 mole of alkyl/aryl isothiocyanate in 120 mL ethanol
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was heated under reflux for 1.5-3 hours. The excess of ethanol REFERENCES AND NOTES
was removed and the crystalline product that appeared on cooling
was filtered and several times was washed with cold ethanol, [1] N. P. Buu-Hoi, N. D. Xuong and N. H. Nam, Chem.Sqc
dried and recrystallized from ethanol or acetone. The physical160 (1956).
data of 8a-g) are given in Table 1. [2] S.Bahadur and A. K. Godhdian J. Pharm 38, 71, (1976).
. . [3] A. K. Bhat, R. P. Bhamoria, R. A. Bellare and C. V.
4-Alkyl/aryl-5-octyl/heptadecyl-2,4-dihydro¥d-1,2,4-triazo-  pejimala,indian J. Chem5, 397 (1967).
line-3-thiones 4a-g). [4] J.K.Ram and H. N. Pandeghem. Pharm. Bull22, 2778

i . . (1974).
A mixture of 0.005 mole of 1-nonanoyl/octadecanoyl-4 (5] S.S. Tewori, H. K. Sengupta and J. Kuwar,Indian

alkyl/aryl-thiosemicarbazides84-b) and 15 m!_ NaQH solution_ Chem.Soc51, 402 (1974).

(2 M) was refluxed for 4-5 hours. Tht_e_resul'_ﬂng viscous solution 6] S.S.Parmar, P. G. Joshi and W. E. Coratzetharm. Sci
was poured into cool water and acidified with concentrated HCf3 g75 (1974).

(pH~ 4-5). The solid, which appeared, was collected by filtration,  [7] D. H. Jones, R. Slack, S. Squire and K. R. H. Woolridge,
washed with water (neutral pH), dried and recrystallized fromved. Chem 8, 676 (1965).

dilute ethanol 4a-¢) and from ethanol4d-g). The melting [8] B. N. Goswami, J. C. S. Kataky and J. N. Baruah,
points, yield and elemental microanalysis are given in Table 2. Hetercyclic Chem21, 1225 (1984).

Table 2
Physical Data of Compounds (4a-g)

Compound R R’ Mp Yield Elemental analysis Molecular
No. [°C] [%] Calcd./Found formula
C H N Mol. wt.
4a CH,- CeH; - 124-6 72 66.44 7.96 14.53 CyHxN:S
6622 771 14.84 (289.45)
C,HyNSS
" CoHp- neC.H, - - 77 6245 1004  15.61 (124692 453)
62.46 9.67 15.47 ’
; C3H3N;S
4e CH,,- CH,=CH-CH,- 101-2 80 61.66 9.09  16.60 (35341
61.88 8.73 16.39 ’
CysHyN;S
4d CooHs- C.H, - 16 5o 7223 994  10.11 PN
72.24 9.76 10.33 ’
C,;HysN;S
de C s peCH, - 179 - 69.85 1146  10.62 i
70.31 11.45 10.66 .
CyHyNSS
af CyHy;- CH,~CH-CH,- 11 7 69.61 1088 11.07 3794
69.07 10.54 11.28 o
/ / / CyHyN;S
4g CjHys- CH, - 119-21 78 (353.47)
ir: 3095 (NH); 1572 (C=N); 1335 (C=S) cm"!
42 e 0.85 (t, 3H, CH,, I=7.0Hz); 1.19 (s, 10H, 5xCH,); 1.5 (m, 2H, CH,); 2.47 (t, 2H, CH,C=N, J=7.8Hz); 7.31-7.35
(m, 21, Hy,p,.); 7.54-7.61 (m, 310, H,,y.); 1241 (s, 101, NH) ppm
ir: 3105 (NH); 1568 (C=N); 1358 (C=S) cm’"
4b e 0.8 (t, 3H, CH,); 0.98 (t, 3H, CH,, J=7.0Hz); 1.28-1.42 (m, 12H, 6xCH,); 1.73 (bs, 4H, 2xCH,); 2.62 (t, 2H,
CH,C=N, J=7.3Hz); 3.95 (t, 2H, CH,-N, J=7.6Hz); 11.86 (s, IH, NH) ppm
ir: 3110 (NH); 1570 (C=N); 1353 (C=S) cm’*
4 e 0.85 (t, 3H, CHs, J=6.8Hz); 1.24 (s, 10H, 5XCHs); 1.71 (m, 2H, CH,); 2.59 (t, 2H, CH,C=N, J=8.0Hz); 4.64 (m,
2H, CIL); 5.09 (d, 111, =CIL,, J=17.111z); 5.25 (d, 11, =CI1,, J=10.4Hz); 5.87 (m, 111, CIT); 12.29 (s, 111, NH) ppm
4q T 3000-2800 (NI e

nmr: 0.89 (t, 3H, CH;, J=7.1Hz); 1.26 (m, 28H, CH,x14); 1.57 (m, 2H, CH,); 2.51 (t, 2H, CH,C=N, J=7.7Hz); 7.35-7.60

(m, 5H, arom.) ppm;

ir: 3120-3030 (NH) cm’!

4e nmr: 0.89 (t, 3H, CH,, J=7.2Hz); 0.99 (t, 3H, CH;, J=7.1Hz); 1.26 (m, 2H, CH,x14); 1.40 (m, 4H, CH,x2); 1.72 (m, 4H,
CH,x2); 2.67 (t, 2H, CH,C=N, J=7.2Hz); 4.00 (t, 2H, NCH,, J=7.7Hz) ppm;
ir: 3350-3030 (NH) cm

af nmr: 0.88 (t, 3H, CH,,J=7.0Hz); 1.26 (m, 28H, CH,x14); 1.75 (m, 2H, CH,); 2.62 (t, 2H, CH,C=N, J=7.3Hz); 4.68 (d,
2H, NCH,, J=7.9Hz); 5.13 (d, 1H, Htrans-vinyl, J=17.2Hz); 5.29 (d, 1H, Hcis-vinyl, J=10.3); 5.90 (m. 1H, CH=) ppm

4g ir: 3300-3250 (NH) cm’!

nmr: 0.88 (t, 3H, CH;, J=7.0Hz); 1.26 (m, 28H, CH,x14); 1.73 (m, 2H, CH,); 2.64 (t, 2H, CH,C=N, J=7.3Hz); 3.54 (s,

3H, NCH;) ppm;
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Table 3 [9] B. S. Holla, B. Kalluraya and K. R. Sridh&urr. Sci, 56,
Inhibition Zones (mm) 236 (1987). _ _
[10] N. A. Abdon, F. M. Amin and A. Mansourd,Pharm. Scj
6,25 (1990).
= £ _ 3 3 o S . 2 [11] R. K. Mishra, R. K. Tewari, S. K. Srivastava and S. C. Bahel,
= EZ f.  S££ TT £f 5% £§ 9 ndanChem. Sads 110 (1991).
& 5 E] 53 $< 85 =8 5% g 2 [12] A. S. Galabov, B. S. Galabov and N. A. Neyko¥aMed.
S = E’ SRR §8 ;% O Chem, 23, 1048 (1980).
© “ [13] A. A. B. Hazzaa, |I. M. Labouta and M. G. KassennchA
3d 5 6.5 . . . - . Pharm. Chem. Sckd., 11, 43 (1983).
[14] S. Rollas, S. Buyuktimkin and A. Cevikbasich. Pharm
10 65 - - - © (Weinheim)324189 (1991).
1 5.5 - - - - - [15] Fukumaru Toshitsugu, Hamma Noritaka, Nakatani Hiroshi,
3e 5 5.5 - 6.5 - - . Fukushima Hideaki and Tsuchiki Katsuyuki, (Sumitomo Chemical Co.
00 55 ) 7 ) ) ) Ltd) S. Africaan 6705, 907 03 Apr 1969, Japan Appl. 04 Oct 1966;
288pp;Chem. Abstr72, 550359 (1970).
1 - - - ; - - [16] Fukumaru Toshitsugu, Hamma Noritaka, Nakatani Hiroshi,
3f 5 5.5 - - - - - Fukushima Hideaki and Tsuchiki Katsuyuki, (Sumitomo Chemical Co.
10 5.5 } _ } . i} Ltd), Japan 7022, 521 (cl.16a6), (1970), Appl. (19€Hem. Abstr
73, 1095249 (1970).
1 ) ) - ) B ) [17] K. Thewalt, G. Renckhoffiette, Seifen, Anstrichn¥0 (9),
3g 5 - - - - - - 648-653 (1968).
10 _ _ - _ - 55 [18] Organicum, organisch-Chemisches Grundpraktikum von
Eiem Autorenkollektiv, G., durchgeschene Auflage, Veb Deutsher ver-
) ) ) ) ) ) lag der Wissenschaften, pp 380 (1967).
4d 5 - - - - - - [19] P. A.S. SmithPrg. Reactions3, 366 (1966).
10 - - - - - - [20] E. D. Nicolaides,J. Org. Chem 32, 1251, (196Y.
1 ) ) 75 ) R 6.5 [21] N. Kalyoncuody, S.Rollas, D. Sur-Altiner, Y. Yemodu
i and O. Ang Pharmazie47, 796 (1992).
de 5 - - - 7 B 6.5 [22] M. Lazarevic, V. Dimova, J. Csanadi, M.Popsavin and Lj.
10 - - - 7 - 6.5 Klisarova,Bull. Chem. Technol. Macedonib, 97, (1997).
1 _ _ _ 7 - _ [23] K. Colanceska - Ragenovic, V. Dimova, V. Kakurinov, D.
Gabor-Molnar and A. Buzarovskisloleculs 6, 815, (2001).
4 5 8 ) 33 7 ) >3 [24] S. Parmar, A. K. Gupta, H. H. Singh and T. K. Gupgta,
10 8 - 5.5 - - 7 Med. Chem 15, 999 (1972).
1 - - - - - - [25] A. K. Sangupta, K. C. Agarwala and M. Mustéaglian J.
Chem, 12, 487 (1974).
g 3 ) ) ) ) ) ) [26] S. Rollas, N. Kajoncuodu, D. Sur-Altiner and Y.
10 - - - - - 55 Yegenodu, Pharmazie48, 308 (1993).

[27] A. W. Bauer, W. W. M. Kirby, J. C. Sherris and M. Turck,
- No inhibition zone Am. J. Clin. Patho| 45, 493, (1966).



