Available online at www.derpharmachemica.com

Scholars Research Library R\“%ffgl

Scholars Research . 9.& ﬂ?
Der Pharma Chemica, 2011, 3 (4): 210-218 )

(http://derpharmachemica.com/archive.html) ==l

ISSN 0975-413X
CODEN (USA): PCHHAX

Synthesis of some new pyrrole derivatives and theantimicrobial activity

A.ldhayadhullat, R. Surendra Kumar?, A. Jamal Abdul Nasser'* and Aseer Manilal

'P.G & Research Dept. of Chemistry, Jamal Mohamete@e, Tiruchirappalli, Tamil Nadu, India
’Department of Microbiology, Bharathidasan UniveysiTiruchirappall, Tamil Nadu, India

ABSTRACT

A new pyrrole derivatives of 5,5'-(3,5-dimethyl-pitrole-2,4-diyl)bis(1,3,4-oxadiazole-2-
thiol)(3), 5,5'-(3,5-dimethyl-1H-pyrrole-2,4-diyl)bis(4-amidid4-1,2,4-triazole-3-thiolg), 5,5'-
(3,5-dimethyl-1H-pyrrole-2,4-diyl)bis(4H-1,2,4-tdale-3-thiol) (6), and 5,5'-(3,5-dimethyl-1H-
pyrrole-2,4-diyl)bis(1,3,4-thiadiazol-2-amir(@ were prepared from cyclization methods.
Synthesized compounds were confirmed byHRYMR,**C NMR, mass spectral and elemental
analysis. The reaction was performed by using @dircondensation type, which enabled to
easy work-up and good yield. Synthesized compo(irds were screened for antimicrobial
activity.

Keywords Pyrrole derivatives, Cyclization method, Structucalaracterization, antimicrobial
activity.

INTRODUCTION

Pyrrole derivative are considerable attention oftkgtic importance and extensively used in
drug discovery[1] andpharmacological activity such as anti-inflammat{®j; cytotoxicity [3,

4], in vitro cytotoxic activity against solid tumour mod€ks 6), treatment of hyperlipidemias
[7], antitumour agents [8]. The pyrrole containimgterocyclic derivatives have been reported in
synthetic and effective biological importance [9,1@yrrole derivatives have biological activity
such as COX-1/COX-2 inhibitors [11] and cytotoxictigity against a variety of marine and
human tumor models [12] We are interested in the biological behaviors loése title
compounds. The coupling of these heterocyclic d@¢ixies has not been published before but
previously reported methods appeared to meet awrirement. Thus, for this study, we are
report novel pyrrole derivatives and their antirolmal activity.
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MATERIALS AND METHODS

Experimental

Chemistry

Melting points were recorded in open capillary wilb@d are uncorrected. The IR spectra (KBr)
were recorded on a Shimadzu 8201pc (4000-400)cifhe *H NMR and C NMR were
recorded on Bruker DRX-300 MHz. Mass spectra (Eé€revrecorded on a Jeol JMS D-300
spectro meter operating at 70eV. The Elementalyaisa{C, H, N and S) were recorded using an
Elementer analyzer model (Varian EL IIl). AnalgicTLC was performed on Merck silica gel
(60 Gksg) plates (0.25 mm). Flash column chromatography egssed out on Marck silica gel
60 (particle size 0.040-0.063 mm).

Synthesis of 3,5-dimethyl-H-pyrrole-2,4-dicarbohydrazide(2)

A mixture of 2,4-dimethyl-3, 5-dicarbethoxypyrrolg) (2.39 g, 0.01 mol), hydrazine hydrate
(0.80mL, 0.02 mol) in ethanol (20mL), the reactioixture was heated and refluxed for 6h. The
reaction mixture was poured into ice-cooled walére soiled was obtained and collected by
filtration. The resulting solid was recrystallizekdm absolute ethanol.

Synthesis of 5,5'-(3,5-dimethyl-H-pyrrole-2,4-diyl)bis(1,3,4-oxadi azole-2-thiol)(3)

A mixture of 3,5-dimethyl-H-pyrrole-2,4-dicarbohydrazid€?) (2.11g, 0.01mol), added to a
solution of KOH (1.12 g, 0.02 mol) in ethanol (3@)nfollowed CS (1.2 mL, 0.02 mol) add
drop wise, the obtainegellow solution was heated and refluxed till th@letion of H,S ceased
(18-20 h).After cooling, the solution was filtered, and thirdte was poured into ice-cooled
waterand acidified with con. HCI to pH 3-4. The soh@s filtered, driecand recrystallized
from ethanol.

Synthesis 0of5,5'-(3,5-dimethyl-H-pyrrole-2,4-diyl)bis(4-amino-4H-1,2,4-triazole-3-hiol)(4)

A mixture of 5,5'-(3,5-dimethyl-1H-pyrrole-2,4-djis(1,3,4-oxadiazole-2-thidB) (2.95 g,
0.01 mol) and hydrazine hydrate (0.8 mL, 0.02 moBthanol, the reaction mixture was heated
and refluxed for 24 h. Then, the reaction mixtut@swooled at room temperature. This crude
product was filtered off, washed with ethanol, aacrystallized from ethanol.

IR(KBr) : v = 3301.15(NH), 2934.75(CHf 2667.07(SH), 1576.41(C=N) ¢m'H NMR
(300MHz, DMSO-@): 11.87(s, 1H, NH), 5.73(s, 4H, 2 x MH2.23(s, 3H, C5-Ch), 1.77(s,
3H, C3-CH), 13.93(s, 2H, 2 x SH}*C NMR(300MHz, CDCJ): § = 167.86(GSH), 148.77(C4-
C), 129.86(G-CHs), 118.36(B3-CHs), 114.80(@-C), 111.86(@-C), 14.03(C5-Els), 10.9(C3-
CHgz)ppm; Elemental analysi€Ci0H13NoS,): caled for C 37.14, H 4.05, N 38.98, S 19.83,
found C 37.10, H 4.11, N 38.92, S 19.87. EI-Ms, ({Relative intensity %): 324.20 (M1,
5%), 308.38(5%), 293.87(100%), 194.25 (21%), 9%5P4), 82.14(22%).

Synthesis of 2,2'-[(3,5-dimethyl-H-pyrrole-2,4-diyl) dicerbonyl] dihydrazinecarbothio -
amide (5)

A  mixture of 2,4-dimethyl-3,5-dicarbethoxypyrr¢le (2.39 g, 0.01 mol) and
thiosemicabarzide(1.85 g, 0.08 mol) in ethanol (RPnadded few drops of con. HCI, the
reaction mixture was heated and refluxed for 7te &kcess solvent was removed under reduced
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pressure and the reaction mixture was poured int@e water. The product was collected by
filtration and recrystallized from ethanol.

Synthesis of 5,5-(3,5-dimethyl-#H-pyrrole-2,4-diyl)bis(4H-1,2,4-tri azole-3-thiol) 6)

A mixture of 2,2'-[(3,5-dimethyl-H-pyrrole-2,4-diyl)dicerbonyl]dihydrazineecarbo thiidg5)
(2.20 g, 10 mol) in 2N-NaOH solution, the reactmixture was heatednd refluxed for 5h after
cooling, the solution was madeeidic with con. HCI and the precipitate was cdbecfrom
filtration and recrystallized from absolute ethanol

IR(KBr): v = 3346.13(NH), 2965.41(C§{ 1513.05(C=N), 2687.82(SH) ¢m 'H NMR
(300MHz, DMSO-d): 6 = 11.92 (s,1H, NH), 13.88 (s, 2H, SH), 2.82 (s, 38H;), 2.18 (s, 3H,
3CHs), 1.82(s, 2H, 2 x NH) ppm **C NMR (300MHz, CDCJ): & = 168.11(GSH), 157.86
(C2,C4 - ©), 133.36 (_GCHg), 117.86(G-CHs), 110.86(G-C), 108.86 (& -C), 14.03(G-CHs),
10.94(G-CHa) ppm ; Elemental analys{€10H11N-S;): Calcd for C 40.94, H 3.78, N 33.42, S
21.86, found C 40.90, H 3.77, N 33.40, S 21.82ME| m/z (relative intensity %): 294.72(M
+1, 12%), 261.30(13%), 229.24(20%), 95.14(100%)28(®%), 67.56(12%).

Synthesis of 5,5'-(3,5-dimethyl-H-pyrrole-2,4-diyl)bis(1,3,4-thia diazol-2-amine) (¥

The compound 2,2'-[(3,5-dimethyl-1H-pyrrole-2,44}fifcerbonyl]dihydrazinecarbo thioamide
(5) (3.29 g, 0.1 mol) was dissolved in 4mL cogBSEy, the reaction mixture was stirred at room
temperature for a few minutes and left overnightwas poured on crushed ice. The resulting
suspension was kept in NHor 2h. The solid was formed and filtered. Theidolas
recrystallized form ethanol.

IR(KBr): v = 3308.15(NH), 3240.67 (N§f 1587.32 (C=N) cr; *H NMR (300MHz, DMSO-
de): 8=11.52 (s, 1H, NH), 7.59 (s, 4H, thiadiadH,), 2.18(s, 3H, C3-CkJ, 2.53(s, 3H, C5-
CHs) ppm; *C NMR(300MHz, CDG): § = 161.11( C-NH), 178.96( C4,C2-G)133.36( G-

CHs), 117.86 (3-CHs), 116.86(@- C), 108.96(@- C), 16.98(C5-El3), 10.74 (C3-Ei3) ppm;

Elemental analysis({@H11N;S; ): calcd for C 40.94, H 3.78, N 33.42, S 21.86urid C 40.96,
H 3.80, N 33.44, S 21.88. EI-Ms, m/z (relative ity %): 294.54 (M +1, 26%),
263.34(100%), 179.34(36%), 95.43(5%).

In vitro Antibacterial screening

The compoundsl¢7) were evaluated for their in vitro antibacteriatiaty against Escherichia
coli(MTCC-739), Pseudomonas aeruginosa(MTCC-2436gptococcus epidermidis, Klebsiella
pneumoniae(recultured), and Staphylococcus alvBGC- 96), by disc diffusion method [13]
was performed using Mueller—Hinton agar(Hi-Mediagdium. Each compound was tested at a
concentration at 1Q@/mL in DMSO. The zone of inhibition was measuréiéra24h incubation

at 37°C.

In vitro antifungal screening

The compoundsl¢7) were evaluated for their in vitro antifungal adiivsuch as Aspergillus
niger, Candia albicans, Microsporum audouinii amgp@coccus neoformans(recultured) using
an disc diffusion method [14] with sabouraud’s des¢ agar (Hi-Media). Each compound was
tested at a concentration of 1@mL in DMSO. The zone of inhibition (mm) was mege
incubated at 37°C.
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RESULTS AND DISCUSSION

Chemistry

5,5'-(3,5-dimethyl-H-pyrrole-2,4-diyl)bis(4-amino#-1,2,4-triazole-3-thiol)), 5,5- (3,5-
dimethyl-1H-pyrrole-2,4-diyl)bis(4-1,2,4-triazole-3-thiol)y) and 5,5'-(3,5-di methylH-
pyrrole-2,4-diyl)bis(1,3,4-thiadiazol-2-amin&)(were prepared from cyclization method. The
maximum yield of target compound)(is 88%, but other compoundd)(7) are lower yield then
compound 4). The choice of the solvent had a crucial effectrenyield and ethanol was chosen
as the best of those used. Physicochemical dataropoundg2-7) aresummarized in tablé.

All the reaction sequence is outlinedsicheme 1.

Diethyl 3,5-dimethyl-H-pyrrole-2,4-dicarboxylatd) is prepared from Fischer and Noller
condensation method [15]. The 3,5-dimethi-fiyrrole-2,4-dicarbo hydrazid2) is prepared
from hydrazinolysis method[16] and 5,5-(3,5-dimgthH-pyrrole-2,4-diyl)bis(1,3,4-
oxadiazole-2-thiolj3) is prepared from the compour(@) reacted with CSand KOH by
cyclization oxiadiazole derivative [17]. The 5,8;%-dimethyl-H-pyrrole-2,4-diyl)bis(4-amino-
4H-1,2,4-triazole-3-thigl4) is prepared from hydrazinolysis method[18]. TheNMR spectra
compound(4) shows that a singlet a5.72 corresponding to the Mirotons, SH protons
resonated as a singletaal 3.93 respectively.

13C NMR spectrum of compound)(shows the peak @t 167.86 corresponding to C-SH group
respectively. The mass spectra (EI-MS) of compodnghows thanolecular ion peak at m/z
324.20 (M +1, 5%) corresponding to molecular weight of coonpb(4).

The compound(5) is prepared from compoundl) reacted with thiosemicarbazidey
condensation method[19]. The compound 5,5'-(3,5etiyl-1H-pyrrole-2,4-diyl)bis(4H-1,2,4-
triazole-3-thiol}6)was prepared from previously reported method [B®}, compound5) was
reacted with 10% NaOH solution followed by acidifion with con. HCI to give compour{@).
The *H NMR spectra  of compound 5,5-(3,5-diméthi-pyrrole-2,4-diyl)bis(4H-1,2,4-
triazole3-thiol)(6) shows that signals &t11.92 corresponding to NH proton in pyrrole rimgla
singlet ats 13.88 corresponding to SH proton respectivelfle 13C NMR spectra of compound
(6) shows that peak &168.11 corresponding to-8H andd 157.86 corresponding to C2dhd
C4-Crespectively. The mass spectrum (EI-MS) of complaié) shows thatnolecular ion peak
at m/z 294.72 (M+ 1, 13%) corresponding to molecular weight of¢benpound6).

The compound 5,5'-(3,5-dimethyHipyrrole-2,4-diyl)bis(1,3,4-thiadiazol-2-amin&)( is
prepared from cyclization method [21], the *H NMRectra of compoun{’) shows that
signals até 7.59 and 11.52 corresponding to Nknd NH protons respectively.

The 13C NMR spectra of compound) shows that peaks a 178.96 ands 161.11
corresponding to C4-CC2-C and C-NH carbons respectively. The mass spectra (EI-MS) of
compound(7) shows that molecular ion peak at m/z 294.54 @, 27 %) corresponding to
molecular weight of the compour{d).
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Antibacterial activity

Compound4 is highly active againsP.aeruginosacompared with standard. Compounds
highly active aganis8. epridermidiscompared with standard , Compound 4 is highlyvacti
againstK.pneumoniaecompared with standard The bacterial zones oibitibn values are
summarized in Table 2. Antibacterial activity véinas of the compoundsl{7) are shown in
figure 1.

Antifungal activity

Compound?7 is highly active againsA. naiger compared with standard. The fungal zones of
inhibition values are summarized in Table 3. Antdal activity variations of the compounds (

7) are shown in figure 2.

Structural activity relationship

Compound 4

Antibacterial screening of the compound 4 showg thighly active againstP.aeruginosa
compared with standard due to the HS and triazolg present in pyrrole drivatives where as
low activity agnist ather bactrial organisums aedyow activty in fungal organisuums.

Compound 7

Antifungal screening of the compoundshows that highly active againat Niger due to the
presence of NH and thiadiazole ring in pyrrole drivatives wlexs low activity agnist ather
fungal organisums .
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Scheme 1. Synthetic route of compounds (1-7)
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Table 1. Physicochemical data of compounds (1-7)

Comp. No.| MW M.F Mp°C| Yield % Colour Solvent ReactTime | Temp. (°C)
2 211.22| CgH13Ns50O, 112 91 Yellow solid EtOH 6h Reflux, 80
3 295.34| C;oHgN50,S, 178 90 Yellow solid EtOH 18h Reflux, 80
4 323.40| CjoH13NgS, 143 88 Yellow solid EtOH 24h Reflux, 80
5 329.40| CyH1sN;0O,S, | 122 76 Pale yellow solid| EtOH 7h Reflux, 100
6 295.37| CioHuN/S; 168 77 Yellow solid EtOH 5h 60
7 293.30| C;pH11N;S, 192 79 Yellow solid EtOH 2h -

Table 2 Antibacterial activity of compounds (1-7)
Compoundg E.coli | P.aeruginosa S.aureus| S. epridermidi§ K.pneumonia€
1 6 10 6 - 10
2 10 12 10 - 19
3 - 16 12 - 20
4 15 20 16 10 23
5 - 10 - 19 10
6 - 12 - 21 12
7 - 16 - 20 14
Standard 26 17 22 15 19
The compounds were used at concentration 100ug/mL.
Ciprofloxacin used as a standard.
Zone of inhibition measured at (mm).
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Figure 1. Antibacterial activity of the compounds(27)
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Table 3 Antifungal activity of compounds (1-7)

Compoundg A. niger | C. albicans| C. neoformang M. audouinii
1 - - - -
2 10 - - -
3 12 - 8 10
4 15 - 13 12
5 20 10 10 -
6 22 - 12
7 26 - 14 -
Standart 22 24 25 26

The compounds were used at concentration 100ug/mL.
Clotrimazole used as a standard.
Zone of inhibition measured at (mm).

E
£ 30
c 25 I ,
2 50 1 O A. niger
= 15 | ® C. albicans
= 10 | m C. neoformans
< c O M. audouinii
=
S |
NY DY X 9 o A RN
,§é
%\.
Compounds

Figure 2. Antifungal activity of the compounds(1-7)

CONCLUSION

This paper describes by pyrrole contain triazdle6], thiadazol€7) derivatives were prepared
by cyclization methodavith one vial and ordinary reaction type. The methlogy was previously
reported, but the target molecules are newly switbd compounds, its use a wide variety of
coupled two heterocyclic compounds could be reachedatter of days and its could be used
screening for biological activateSynthesized compound were screened for antimidrobia
activity. Antibacterial activity of the compound is highly active againg®.aeruginosaand
compound? is highly active aganis8. epridermidis Compound4 is highly active against
K.pneumoniaeompared with standard Ciprofloxacand antifungal activity of the compoufid
has highly active againgtnigercompared with Clotrimazole at concentration 10@plg/which

can be beneficial for further studies. These s\sileel compounds could be extended to analysis
the various biological activities.
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