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ABSTRACT

This paper reports the synthesis of a series of 3- substituted 1,2,4-triazole Schiff base (3a-b) and amino methylation reactions were performed with
formaldehyde and primary, secondary amine furnished Mannich Schiff base (4a-f),(5a-f).The structure of these compounds were established by
IR,'"HNMR Mass spectral analysis. The synthesized compounds have been screened for antibacterial activity against Escherichia coli, S.aureus,
P.aeruginosa, B.subtilis and antifungal activity against A.flavus, T.mentagrophyts. A.fumigatus. P.Marneffei. Among the screened compounds
4a,4c,4d,4f,5a and 5d have shown good antibacterial activity.4c,4d,4f and 5d have shown good antifungal activity. The study shows that the synthesized
few compounds are potential lead compounds for future drug discovery studies.
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INTRODUCTION

Antimicrobial drugs which at certain concentration inhibit the
growth or kill microorganism completely. The progress and
expansion of antimicrobial resistance amongst microorganism is
a serious concern which has made search of new antimicrobial
compounds. All over the world multi-drug resistance bacteria has
become major concern. Heterocyclic compounds particularly 1,
2, 4 triazole derivatives by virtue of specific activity compounds
be employed in the treatment of infectious disease. Various 1, 2,
4 — triazole derivatives and N- bridged heterocycles are found to
be associated with diverse pharmacological activities !-3- Schiff
bases derived from different heterocycles are reported to possess
cytotoxic* anticonvulsant®, antiproliroliperative®, anticancer and
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antifungal activities” Mannich bases have been reported to
exhibit antitubercular?, antimalarial®, vasorelaxing!0,
anticancer!'and analgesic drugs '2. From the literature it is found
that Mannich bases derived from 1, 2, 4 — triazole bearing N-
methyl piperazine moiety posses protozoacidal and bactereocidal
activity. Drugs such as prazosin'?, Lidoflazine!# and Urapidil'
containing piperazine nucleus have shown cardiovascular
activity. Several 1, 2, 4 —triazole derivatives are reported to
possess anticancer'®, antitubercular!’, analgesic and anti-
inflammatory properties!® .Therefore the synthesis of 1,2,3
triazole Schiff base and mannich base are important target for
organic synthesis, These compounds can be tested as an
antibacterial and antifungal activity.
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litraconazole

The above antibacterial and antifungal drugs structure strongly
encouraging and supporting to choose the idea of synthesizing
triazole derivatives containing fluor and chloro on aromatic ring
system and morpholine moiety fused with trazole ring system.
Prompted by above all these observations, it was decided to
synthesize chlorine and fluorine, morpholine containing 1, 2, 4-
triazoles derivatives to get high potent molecules.

MATERIALS AND METHODS
Experimental Section

Melting points were determined by the open capillary method and
are uncorrected. The IR spectra (in KBr pellets) were recorded on
a Shimadzu FT-IR 157 spectrophotometer. 'HNMR spectra were
recorded using CDCIl3/DMSO-ds as solvent and TMS as an
internal standard either on a Bruker or 300MHz NMR
spectrometer. The mass spectra were recorded on a MASPEC
low resolution mass spectrometer operating at 70 eV. The purity
of the compounds was checked by completion of the reaction was
checked by thin layer chromatography (TLC) on silica gel plate
using petroleum ether and ethyl acetate.

Procedure for the preparation of 4-amino-3-(2, 3, 5-
trichlorophenyl)-5-mercapto-1, 2, 4-triazole (1)

4-amino-3-(2, 3, 5- trichlorophenyl)-5-mercapto-1, 2, 4-triazole
(1) was synthesized by literature method. The solid product
obtained was recrystallized from ethanol. Yield 87%, melting
point : 168-171°C,IR (KBr) v/em'! 3328 (NH, asymmetric) 3148
( NH; symmetric), 3043 (Ar-H), 1641(C=N), 1459 (C=C), 1112
(C-F), 742 (C-Cl).'HNMR (5 , CDCL): 4.75 (s, 2H, NH,), 8.09
(s, 1H), 8.20 (s, 1H) 10.90 (broad singlet, 1H, NH/SH), Mass (%)
294 (M), 296 (M+2), 298(M+4, 300(M+6)

General procedure for the preparation of Schiff base 3a and
3b

To a suspension of substituted benzaldehyde (2) (0.01 mol) in
methanol (15ml), in equimolar amount of triazole (1) was added.
The suspension was heated until clear solution was obtained.
Then few drops of Conc. Sulfuric acid was added as catalyst. The
solution was refluxed for 3-4 hrs on water bath and the
precipitated solid was filtered off, washed with water and
recrystallized from ethanol-DMF mixture.

3a: IR (KBr), v/em!: 3082 (Ar-H), 617 and 1493 (C=C), 3071
(NH/SH), 1594 (C=N). 'H-NMR (DMSO) 6: 7.33 (d, 2H, J=8.7
Hz, 4-chlorophenyl), 7.53 (d, 2H, J = 8.4 Hz, 4-chlorophenyl),
7.66 (d, 1H, J = 2.7 Hz, 2,3,5-trichlorophenyl), 7.91 (d, 1H, J =
2.4 Hz, 2,3,5-trichlorophenyl), 9.8 (s, IH, N=CH) and 14.29 (s,
1H, SH). MS: (M*, %); m/z, 418 (M* 70), 387 (10), 335 (5), 307
(20), 289 (15), 281 (15), 232 (40),

3b: IR (KBr) v/em'! 3075 (NH), 3075 (Ar-H), 2910 (C-H), 1601
(C=N), 612 and 1486 (C=C) 785 and 628 (C=Cl). 'HNMR (8
CDCl) : 7.1-7.14 (t, 2H, J = 10.4 Hz, 4-fluorophenyl), 7.474 (d,
1H, J = 2.7 Hz, 2,3,5-trichlorophenyl), and 7.68 (d, 1H, J = 2.4
Hz, 2,3,5-trichlorophenyl), 7.7-7.74 (m, 2H, 4-fluorophenyl),
10.34 (s, 1H,N=CH), 11.29, (s, 1H, SH). MS: (M*, %); m/z, 400
(M*100), 383 (20), 307 (30), 280 (50),

General procedure for the synthesis of Mannich bases (4 & 5)

The Schiff base 3 (0.01 mol) was dissolved in methanol, then
formaldehyde (40%, 1.5 ml) and primary /secondary amine
(0.01mol) were introduced to this solution. The mixture was
stirred for 2-3 h and kept overnight at room temperature. The
resulting solid was collected by filtration, washed with cold
ethanol and recrystallized from ethanol and DMF to yield the
titled compound.

4a: IR (KBr), v/em'!': 1594 (C=N), 1270 (C=S), 867 (C-Cl).: 'H-
NMR (CDCls), 8: 2.86-2.89 (t, 4H, -CH»-O-CH>-), 3.72-3.73 (t,
4H, -CH>-N-CHy), 5.293 (s, 2H, --CH»-), 7.09-7.14 (t, 2H, J =
8.4, Fluorophenyl), 7.464 (d, 1H, J = 2.7 Hz, 2,3,5-
trichlorophenyl), 7.68 (d, 1H, J=2.4 Hz, 2,3,5-trichlorophenyl),
7.689-7.733 (m, 2H, 4-Fluorophenyl), 10.38 (s, 1H, -N=CH-).
FAB MS: (M*, %); m/z, 501 (M", 60), 415 ((12), 403(30),
379(5), 260(22), 235(20).

4f: IR (KBr), v/em'!': 1594(C=N), 1270 (C=S), 867 (C-Cl): 'H-
NMR (DMSO), 6 : 2.148 (s, 3H, N-CH3), 2.333-2.505 (t, 4H, -
CH,-N-CH>-), 2.505-2.771 (t, 4H, -CH»-N-CH>-), 5.201 (s, 2H.
N-CH,-N), 7.584 (d, 2H, J = 8.4 Hz, 4-chlorophenyl), 7.77 (d,
2H, J = 8.4 Hz, 4-chlorophenyl), 7.94 (d, 1H, J=2.7Hz, 2, 3, 5-
trichlorophenyl), 8.17 (d, 1H, J=2.4 Hz, 2, 3, 5-trichlorophenyl),
9.963 (s, 1H, N=CH). FAB MS: (M*, %); m/z, 530 (M*, 100),
419 ((40), 385 (3), 307 (12), 289 (22), 281 (10).

5d: IR (KBr), viem': 3360 (NH), 1890 (C=N), 1298 (C=S),
1200, (C-F). TH-NMR (DMSO) &: 5.52-5.54 (t, 1H, NH), 5.75-

578 (d, 2H, N-CH-NH-), 6.58-6.75(t, 1H, J = 10.7,
trifluoromethylphenyl), 6.8-6.95 (¢, 1H, J = 104,
trifluoromethylphenyl), 7.22-732 (d, 1H, J = 84,

trifluoromethylphenyl), 9.941 (s, 1H, N=CH), 7.58-7.61 (d, 1H, J
= 8.4, trifluoromethylphenyl), 7.580-7.609 (d, /=8.7 Hz, 1H, 4-
chlorophenyl), 7.765 -7.793 (d, J = 8.4, 1H, 4-chlorophenyl),
7.848 (d,1H, J=2.7 Hz, 2,3,5-trichlorophenyl), 8.154 (d, 1H, J=
2.4 Hz, 2,3,5-trichlorophenyl).

Antibacterial activity

The newly synthesized compounds were screened for their
antibacterial activity against Escherichia coli (ATTC-25922),
Staphylococcus  aureus  (ATTC-25923),  Psuedomonus
aeruginosa (ATTC-27853) and Bacillius subtilis (recultured)
bacterial stains by disc diffusion method?: 2. The discs
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measuring 6.25 mm in diameter were punched from Whatman
No.1 filter paper. Batches of 100 discs were dispensed to each
screw capped bottles and sterilized by dry heat at 140° C for an
hour. The test compounds were prepared with different
concentrations using dimethylformamide. 1ml containing 100
times the amount of chemical in each disc was added to each
bottle, which contains 100 discs. The discs of each concentration
were placed in triplicate in nutrient agar medium seeded with
fresh bacteria separately. The incubation was carried out at 37 °C
for 24h. Tetracycline was used as the standard drug at
concentration of 10pg/ml. Solvent and growth controls were kept
and zones of inhibition was noted. The results of such studies are
given in the Table-II.

Antifungal activity

Newly prepared compounds were screened for their antifungal
activity against Aspergillus flavus (NICM No.524), trichophyton
mentagrophytes (Recultured), Aspergillus fumigatus (NCIM
N0.902) and, Penicillium marneffei (recultured) and in DMSO by
serial plate dilution method?> 23. Sabourands agar media was
prepared by dissolving peptone (1g), D-glucose (4g) and agar
(2g) in distilled water (100 ml) and adjusting pH to 5.7. Normal
saline was used to make a suspension of spore of fungal strain for
lawning. A loopful of particular fungal strain was transferred to
3ml saline to get a suspension of corresponding species, 20 ml of
agar media was poured in to each petridishes. Excess of

suspension was decanted and the plates were dried by placing in
an incubator at 37 °C for lhr. using an agar punch wells were
made in to each well labeled. A control was also prepared in
triplicate and maintained at 37 °C for 3-4 days. Antifungal activity
was determined by measuring the diameter of the inhibition zone.
Activity of each compound was compared with Flucanazole as
the standard.

RESULT AND DISCUSSION
Chemistry

4-amino-3-(2, 3, 5-tirchlorophenyl)-5-mercapto-1, 2, 4-triazole
(1) was synthesized from 2, 3, 5- trichlorobenzoic acid as per the
literature'®. Compound 1 was treated with substituted aromatic
aldehydes (2) in presence of acetic acid to yield Schiff base (3).
Compound 3 when treated with primary and secondary amines in
presence of formaldehyde gave Mannich bases (4 and 5) in good
yields. The reaction sequence outlined in Scheme 1. The
characterization data of Schiff bases (3) and Mannich bases (4
and 5) are given in Table 1, under supplementary information.

The antibacterial and antifungal activity data of the synthesized
compounds are given in table.2 and 3. Among the screened
compounds 4a, 4c, 4d, 4f, Sa and 5d have shown good activity
against all the tested organisms. Among the screened compounds
4c, 4d, 4f and 5d have shown good antifungal activity.
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Fig.1: Synthesis of Schiff base and Mannich base
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Biological results

The results of antibacterial and antifungal activity of compounds
3(a-b),4(a-f) and 5(a-f) have shown in the table 2 and 3.The
results indicates that compound 4b,4g,4f,5¢ display an excellent
activity against Escherichia coli(inhibitory zone matching with
standard tetracycline (12.5mm),remaining compounds exhibiting
moderate activity against E-coli bacteria(inhibitory zone less than
12.5mm),compounds 5c,5¢ and 4e shows high activity against

Bacillus  subtilis  bacteria(inhibitory ~zone greater than
12.5mm).The tested compounds such as 4c¢,4£,5b and 5e indicates
high antifungal activity against Aspergillus flavus(inhibitory
zone showing greater than 22mm),similarly, 4fd,4e,5d,
compounds are strongly showing high activity against
Trichophyton mentagrophytes(inhibitory zone showing greater
than 19mm).4e compound exhibiting strong activity against
Aspergillus fumigatus(inhibitory zone displaying greater than
26mm respectively.

Table 1: Characterization data of the prepared compounds 3a, 3b, (4a-4f) and (5a-5f)

Compd R X R1 Mol. Formula Yield MP Found(Calculated)
C H N
3a Cl | - - C1sHsN4ClLsS 210-212 43.00 1.91 13.42
(42..98) (1.88) (13.39)
3b F - - Ci1sHsN4CL:FS 231-232 45.00 2.01 14.00
(44.97) (1.98) (13.97)
4a F (0] - CioHi7NsC3FOS (80) 184-86 47.89 4.0 13.98
(47.90) (3.39) (13.97)
4b F CH: - C20H19NsCiFS (85) 168-70 51.34 3.85 14.26
(51.33) (3.86) (14.25)
4c F N- - Ci0H20N6Ci3FS (86) 176-78 49.01 3.88 16.33
CH; (49.02) (3.89) (16.34)
4d Cl | O - Ci9H17N5C1sOS (85) 182-84 46.43 3.29 13.54
(46.42) (3.28) (13.53)
4e Cl | CH2 - C20H19NsCi4aS (80) 180-82 48.91 3.67 13.59
(48.92) (3.68) (13.60)
4f Cl | N- - Ci9H20N¢CisS (85) 196-98 47.53 3.76 15.83
CH; (47.55) (3.76) (15.86)
Sa F - 2-CF; C23H1aNsCisFaS (90) 160-62 48.01 241 12.13
(48.01) (2.44) (12.14)
5b F - 3-Cl, 4-CHs Ca3HisNsCuFS (80) 153-55 49.73 2.87 12.60
(49.75) (2.87) (12.64)
Sc F - 2-CL4-F C2Hi3N5CuF2S (85) 140-42 47.23 2.31 12.51
(47.23) (2.33) (12.51)
5d Cl | - 2-CF; C23H1aNsCuF3S (80) 182-84 46.71 2.35 11.85
(46.71) (2.37) (11.86)
Se Cl | - 2-Cl, 3-CHs C23H16NsClsS (82) 180-82 48.41 2.81 12.27
(48.44) (2.83) (12.29)
5f Cl | - 2-CL4-F C2Hi3NsCisS (75) 196-98 45.90 2.25 12.16
(45.91) (2.27) (12.16)
Table 2: Antibacterial activity data of prepared compounds (3a-b), (4a-j) & (5a-f)
Compounds Zone of inhibition in mm
E. coli S. aureus P. aeruginosa B. subtilis
3a 6.25(12.5) 6.25(12.5) -—-- 6.25(25)
3b e B 1256500 | -
4a 6.25(12.5) 6.25(12.5) 6.25(12.5) 6.25(25)
4b 1251000 [ eeee- e -—--
4c 6.25(25) 6.25(12.5) 6.25(12.5) 6.25(25)
4d 6.25(25) 6.25(12.5) 6.25(6.25) 6.25(25)
4e 12.5(1000 [ —emeee 6.25(12.5) 12.5(100)
4f 12.5(25) 6.25(12.5) 12.5(12.5) 6.25(25)
5a 6.25(25) 12.5(50) 6.25(12.5) 6.25(25)
5b 6.25(6.25) 62525 1 === 6.25(25)
Sc 125500 | === 6.25(12.5) 12.5(25)
5d 6.25(12.5) 6.25(12.5) 6.25(12.5) 6.25(12.5)
Se 6.25(25) ---- 6.25(12.5) 12.5(25)
5f e B 1256500 | -
Standard 12.5(25) 6.25(12.5) 6.25(12.5) 12.5(25)

-- indicates bacteria are resistant to the compounds greater than100pg/ml. MIC (pg/ml) = minimum inhibitory concentration, that is the lowest
concentration to completely inhibit bacterial growth. MBC (pug/ml) = minimum bacterial concentration, that is lowest concentration to completely kill

bacteria.
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Table 3: Antifungal activity data of prepared compounds (3a-f), (4a-j) & (5a-5f)

Compounds Zone of inhibition in mm
A. flavus T. mentagrophytes A. fumigatus P. marneffei
3a 14 17 12 17
3b 20 15 21 22
4a - 16 - ---
4b 21 19 22 17
4c 22 18 24 21
4d - 21 26 20
4e 20 20 27 14
4f 22 19 24 20
5a 17 11 19 16
5b 22 --- - -
5¢ 19 14 15 15
5d 20 21 23 19
5e 22 18 20 19
5f - - 25 -
Standard 22 19 26 23

_ indicates fungus is resistant to the compounds > 100pg/ml, Zone of inhibition in mm.

Structure activity relationship

On the studying the effect of the substitution on the antifungal and
antibacterial activity relationship can be seen. If you compare the
above mentioned drugs like Posaconazole, Fluconazole,
Iitraconazole, An electron withdrawing groups such as chlorine
and fluorine placed para position in aromatic ring system and
incorporating morpoline containing triazole derivatives like 4a,
4c, 4d, 4f and 5a, 5d showing more antibacterial activity.
Similarly results were found with incorporation of morpoline and
trifluoro group substituted primary and secondary amine on
aromatic ring system increases the antibacterial activity. On the
considering the relationship of the antifungal activity of
substituted triazole derivatives. It was observed that same
morpoline and substuted chlorine and fluorine groups increases
the antifungal activity.

CONCLUSION

In this paper, a series of novel 1, 2, 4 triazole Schiff base and
Mannich bases were synthesized and tested antibacterial,
antifungal activity against four bacterial strains, four fungal
strains. The results are indicated that among the 14 compounds
4a, 4c, 4d, 41, 5a and 5d have shown more antibacterial activity
against all the tested organisms, along with that among screened
compounds 4c, 4d, 4f and 5d have shown good antifungal
activity. Specifically, 4f could be promising lead molecules for
development of more potent and safer antibacterial drugs.
Similarly 4f and 5d showed antifungal effect superior to clinical
candidate’s fluconazole. Therefore the above mentioned said
drugs may be the better pharmacophore to explore the
development of new antibacterial and antifungal active moieties.

ACKNOWLEDGEMENTS

The authors are thankful to the Head, R.S.I.C, Punjab University,
Chandigarh /Chairman NMR research Centre, [ISc Bangalore/IIT
Madras and Department of Chemistry, Mangalore University for
providing IR’NMR/Mass spectra and elemental analysis reported
herein.

REFERENCES

1. Harry L Yale, Joseph J Piala. Substituted s-triazoles and
related compounds. Journal of Medicinal
Chemistry.1966;9:42-46.DOI:10.1021/jm00319a010

Holla B S,Udupa K Synthesis spectral studies and biological
activities of some N-Bridged heterocycles derived from 3-

10.

11.

107

arylaminomethyl-4-amino-5-mercapto-1,2,4-
triazoles.Farmaco.1992;47:305-18.PMID:1503594

Robert H Bradbury, Janet E Rivett.1, 2, 4-triazole [4, 3-a]
pyrazine derivatives with human renin inhibitory
activity.3.synthesis ~ and  biological  properties  of
aminodeoxystatine and difluorostatone derivatives. Journal of
Medicinal ~ Chemistry.1991;  34:151-157.D0OI:10.1021/
JM00105a022.

Tarafder MT, Kasbollah A, Saravanan Crouse KA, Ali AM,
Tin OK.S-methyldithiocarbazate and its Schiff base:
evaluation of bonding and biological properties. Journal of
Biochemistry Molecular biology and Biophysics.2002;6:85-
91.DOI:10.1080/10258140290027207.

ITkay Kucukguzel,S Guniz Kucukguzel,Sevim Rollas,Gulten
Otuk  Sanis,Osman  Ozdemir,Ibrahim  Bayrak,Tuncay
Altug,James P Stables. Synthesis of some-3(Arylalkylthio) 4-
alkylaryl-5-(4-aminophenyl)-4H, 1, 2, 4 triazole derivatives
and their anticonvulsant activity.ll Farmaco.2004; 59:893-
901.DOI:.0rg/10.1016/j.farmac.2004.07.005

Vicini P,Geronikaki A,Incerti M,Busonera B,Poni G,Cabras
CA,La Colla Synthesis and biological evaluation of
benzo[d]isothiazole benzothiazole and thiazole Schiff
base.Biorganic and Medicinal Chemistry.2003;22:4785-
4789.PMID:14556794

R Pignatello, A Panico, P Mazzone, MR Pinizzotto, A
Garozzo, P M Fumeri. Schiff bases of N-Hydroxy-N-
aminoguanidines as antiviral, antibacterial and anticancer
agents. European Journal of Medicinal Chemistry,
1994;29:781-785.DOL.org/10.1016/0223-5234 (94)90137-6.
Sheela Joshi,Nayita Khosla,Prapti Tiwari.In vitro study of
some medicinally important mannich bases derived from
antitubercular agent.Biorganic and Medicinal
Chemistry.2004;12:571-576.

DOI: 10.1016/j.bmc.2003.11.001

Lopes, Rita Capela,Jose O Goncaves,Peter N Horton,
Michael B Hursthouse,Jim Iley,Catarina M Casimiro,Joana
Bom,Rui Moreira. Amidomethylation of amodiaquine:
antimalarial N-Mannich base derivatives.Tetrahydron
Letters.2004;45:7663-7666.D0OI1:10.1016/
j-tetlet..2004.08.093.

Maria Grazia, Ferlin Gianfranco Chiarelotto,Francesca
Antonucci,Laura Caparrotta,Guglielminal Froldi.Mannich
bases of 3H-pyrrolo[3,2-f]quinolone having vasorelaxing
activity. European Journal of Medicinal
Chemistry.2002;37:427-434.D0O1:10.1016/S0223-5234
(02)01355-7.

B Shivarama Holla,M K Shivananda,Boja Poojary.Synthesis
Characterization and anticancer activity studies on Some
Mannich bases derived from 1,2 4-triazoles.European Journal



12.

13.

14.

15.

16.

17.

Prakash. B. Karegoudar et al. Int. Res. ]. Pharm. 2019, 10 (2)

of Medicinal Chemistry.2003;38:759-767.D0OI1:10.1016/
S0223-5234(03)00128-4.

W Malinka, P Swiatek, B Filipek, J.Sapa, A Jezierska, A Koll.
Synthesis, analgesic activity and computational study of new
isothiazolopyridines of  Mannich base type.1l
Farmaco.2005;60:961-
968.DOI:10.1016/j.farmac.2005.08.005.

B M Cohen. Prazosin hydrochloride an anti-hypertensive
agent; preliminary clinical observation in ambulatory
patients. Journal of clinical pharmacology. Journal of New
drugs.1970; 10:408-417.

Schaper WK, Xhoneux,Jageneau A H,Jansssen P A.The
cardiovascular pharmacology of lidoflazine, a long activating
coronary vasodilator. Journal of Pharmacology and
Experimental Therapeutics.1966;152:265-74.PMID5944369
Schoetensac W, Bischler P, Dittmann EC, Steinijans V.
Studies on the influence of the antihypertensive drug
urapidil on blood circulation and its regulation in animal
experiments Arzneimittelforschung. 1977; 27: 1908-1919.
B.S HollaB S Rao,B K Sarojini,P M Akberali, N S
Kumari.Synthesis and studies on some new fluorine
containing trazolothiadiazines as possible antibacterial,
antifungal and anticancer agents. European Journal of
Medicinal Chemistry.2006;41:657

K, Marczak. A, Gondela. J, Suvinski.Synthesis and anti-
tuberculosis activity of N-aryl-C-nitroazoles.European
Journal  of  Medicinal = Chemistry.2004;  39:849.
DOI: 10.1016/j.ejmech.2004.06.014

18.

19.

20.

21.

22.

23.

M, Amir. K, Shikha. Synthesis and anti-inflammatory,
analgesic ulcer genic and lipid peroxidation activities of some
new 2-[(2, 6-dichloroanilino) phenyl acetic acid derivatives.
European Journal of Medicinal Chemistry.2004; 39:535.
DOI:10.1016/j.ejmech.2004.02.008

K R Reid, N D Heindel, Improved synthesis of 5-substituted
4-amino-3-mercapto-(4H)-1,2,4-triazoles.Journal of
Heterocyclic chemistry.1976;13:925,
doi.org/10.1002/jhet.5570130450

R Cruickshank, J P Duguid, B P Marion, R H A Swain.
Medicinal Microbiology. 12 ed; Churchill Livingstone:
London, 1975; 2: 196-202.

A H Collins, Microbiological methods. 27 ed; Butter worth:
London, 1976.

Z K Khan. ‘In Vitro and Vivo Screening techniques for
bioactivity screening and evaluation’ Proceeding Int.
workshop UNIDO-CDRI, 1997; 210-211,

R S Varma. (Eds.). ‘Antifungal agents: Past, Present & Future
prospects’ (National Academy of Chemistry and Biology),
India, Lucknow-1998.

Cite this article as:

Prakash. B. Karegoudar et al. Synthesis, characterization and
antimicrobial activity of some novel Schiff and Mannich bases
derived from 1, 2, 4- triazoles. Int. Res. J. Pharm. 2019;10(2):103-
108 http://dx.doi.org/10.7897/2230-8407.100251

Source of support: Nil, Conflict of interest: None Declared

Disclaimer: IRJP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while
every effort has been taken to verify the accuracy of the content published in our Journal. IRJP cannot accept any responsibility or liability for
the site content and articles published. The views expressed in articles by our contributing authors are not necessarily those of IRJP editor or
editorial board members.

108



