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Ab stract
New se ries of pyra zo le de ri va ti ves 3-(fu ran-2-yl)-4-(5-hydroxy-4H-pyra zol-3-yl)-N-phenyl bu ta na mi de 1–5 and imi da -
zo le de ri va ti ves 3-(fu ran-2-yl)-3-(1H-imi da zol-1-yl)-N-phenyl pro pa na mi de 6–10 we re synthe si zed by the Man nich ba -
se met hod. Synthe si zed com pounds 1–10 we re con fir med by IR, 1H NMR, 13C NMR, Mass and ele men tal analy sis and
furt her scree ned for an ti mi cro bial ac ti vity.
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1. In tro duc tion 

In re cent years se ri ous at ten tion has been di rec ted to -
ward the dis co very and de ve lop ment of new an ti mi cro bial
drugs. Pyra zo les show im por tant bio lo gi cal ac ti vity such
as an ti mi cro bial,1–3 an ti coa gu lant ac ti vi ties,4–6 an ti-inf lam -
ma tory,7–9 an tir heu ma tic13,14 and an ti-inf lam ma tory15 ac ti -
vi ties. Al so imi da zo le and their de ri va ti ves re pre sent an
im por tant class of he te rocyc lic com pounds and many na tu -
rally oc cur ring imi da zo les are known to pos sess bio lo gi cal
ac ti vity.16 A num ber of an ti fun gal imi da zo le agents has
been stu died and now they are used in cli ni cal prac ti ce
such as mi co na zo le and bi fo na zo le.17 The imi da zo le nuc -
leus is al so a ma jor com po nent of a va riety of drugs such
as an gio ten sin II re cep tor an ta go nists, oral an ti-inf lam ma -
tory agents, pro tein kinase in hi bi tors and fun gi ci des.18 Imi -
da zo le de ri va ti ves ha ve many phar ma co lo gi cal pro per ties
and play im por tant roles in bioc he mi cal pro ces ses.19 Many
of the sub sti tu ted imi da zo les are in hi bi tors, used as fun gi -
ci des and her bi ci des, plant growth re gula tors and the ra peu -
tic agents.20 Imi da zo les are fre quently found as part of a
lar ge num ber of me di ci nally sig ni fi cant sub stan ces.21,22

Imi da zo le de ri va ti ves pos sess a broad spec trum of phar -
ma co lo gi cal ac tivities such as an ti con vul sant,23 an ti par kin -
son24 and mo noami neo xi da se (MAO) in hi bi tory25 ac ti vity.
In deed, Man nich reac tion is of con si de rab le im por tan ce

for the synthe sis and mo di fi ca tion of bio lo gi cally ac ti ve
com pounds.26,27 Man nich ba ses ha ve se ve ral bio lo gi cal ac -
ti vities such as an ti mi cro bial,28–32 cyto to xic,33,34 and an ti -
can cer.35,36 In the pre sent study, a new se ries of pyra zo le
and imi da zo le de ri va ti ves ha ve been synthe si zed and
screened for the an ti mi cro bial ac ti vity.

2. Re sults and Dis cus sion

2. 1. Che mi stry
The com pounds 1–10 we re synthe si zed by the Man -

nich ba se met hod (Sche mes 1 and 2). Physi coc he mi cal da -
ta of com pounds 1–10 are gi ven in Tab le 1. Com pounds
we re con fir med by re cor ding the IR, 1H NMR, 13C NMR
and ele men tal analy ses. The IR spec trum of com pound 1
shows ab sorp tion bands at 669 and 1649 cm–1 cor res pon -
ding to an aro ma tic C–Hstr and NHCO groups res pec ti -
vely. The 1H NMR spec trum of com pound 1 shows sin glets
at δ 10.21, 3.21 and 2.60 cor res pon ding to CONH, -CH-
and CH2-CO-NH pro tons, res pec ti vely. 13C NMR spec -
trum of com pound 1 shows peaks at δ 172.9, 31.9 and 33.0
cor res pon ding to CONH, -N-CH- and CH2-CO-NH car-
bons, res pec ti vely. Mass spec trum (Figu re 1) of com pound
1 shows a mo le cu lar ion peak at m/z 311.42 (M+, 12%),
which confirmed the mo le cu lar mass of com pound 1, mass
spec tral frag men ta tion pat tern of 1 is shown in Sche me 3.
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Tab le 1. Physi coc he mi cal cha rac te ri za tion of com pounds 1–10

Compd. R Mo le cu lar m.w. Yield 
No. for mu la (%)
1 – C17H17N3O3 311.33 82
2 –H C19H19N3O2 321.37 80
3 –Cl C19H18Cl N3O2 355.81 76
4 –OH C19H19N3O3 337.37 77
5 –NO2 C19H18N4O4 366.37 79
6 – C16H15N3O2 281.30 87
7 –H C18H17N3O 291.34 89
8 –Cl C18H16Cl N3O 325.79 79
9 –OH C18H17N3O2 307.34 84

10 –NO2 C18H16N4O3 336.34 82

The IR spec trum of com pound 6 shows ab sorp tion
bands at 641 and 1640 cm–1 cor res pon ding to aro ma tic
CHstr and NHCO groups, res pec ti vely. The 1H NMR
spec trum of com pound 6 shows sin glets at δ 10.35, 5.41
and 3.42 cor res pon ding to CONH, -CH- and -CH-CO-
NH pro tons, res pec ti vely. 13C NMR spec trum of com -
pound 6 shows peaks at δ 173.2, 53.8 and 38.6 cor res pon -
ding to CONH, N-CH- and CH2-CH- car bons, res pec ti -
vely. Mass spec trum (Figu re 2) of com pound 6 shows a
mo le cu lar ion peak at m/z 281.76 (M+, 27%), which con-
firmed the mo le cu lar mass of com pound 6, mass spec tral
frag men ta tion pat tern of com pound 6 shown is shown in
Sche me 4.

Sche me 1. Synthe sis of pyra zo le de ri va ti ves 1–5

Sche me 2. Synthe sis of imi da zo le de ri va ti ves 6–10
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Fi gu re 1. Mass spec trum of com pound 1 

Fi gu re 2. Mass spec trum of com pound 6

Sche me 3. Mass spec tral frag men ta tion of com pound 1



408 Acta Chim. Slov. 2012, 59, 405–412

Id ha yad hul la et al.:  Synthe sis of New Series of Pyrazole and Imi da zo le ...

2. 2. Bio lo gi cal Scree ning 

2. 2. 1. An ti bac te rial Acti vity 

The bac te rial zo nes of in hi bi tion (in mm) for Esc he -
ric hia co li and Staphy lo coc cus au reus for com pounds
1–10 are sum ma ri zed in Tab le 2. Com pound 6 was found
to be highly ac ti ve against S. au reus as com pa red with ci -
prof lo xa cin.

Tab le 2. An ti bac te rial ac ti vity of com pounds 1–10

Com pounds No E. co li S. au reus
1 10 13
2 8 16
3 12 20
4 10 14
5 8 19
6 0 26
7 12 16
8 15 8
9 10 12

10 15 20
Standard 20 24

The com pounds we re used at con cen tra tion 100
μg/mL, ciprof lo xa cin used as the stan dard. Zo ne of in hi bi -
tion mea su red in mm

2. 2. 2. An ti fun gal Acti vity

The zo nes of in hi bi tion (in mm) for As per gil lus ni -
ger and Can di da al bi cans for com pounds 1–10 are sum -
ma ri zed in Tab le 3. Com pound 1 has equi po tent ac ti vity
against C. al bi cans as com pa red with stan dard clo tri ma -
zo le.

Tab le 3. An ti fun gal ac ti vity of com pounds 1–10

Com pounds No. A. ni ger C. al bi cans 
1 15 22
2 8 16
3 12 10
4 6 12
5 13 21
6 24 10
7 12 8
8 15 12
9 16 19

10 8 18
Standard 23 25

The com pounds we re used at con cen tra tion 100
μg/m L, clo tri ma zo le used as the stan dard. Zo ne of in hi bi -
tion mea su red in mm.

2. 2. 3. Struc tu ral Acti vity Rela tions hip 

The OH and NHCO groups in com pounds 6–10 ha -
ve sig ni fi can ce for an ti bac te rial ac ti vity but for the
majo rity of the com pounds, though the com pound 6 hav-
ing furyl and imi da zo le rings along with OH and NHCO
groups ex hi bits the highest ac tivity against S. au reus
com pa red with stan dard ciprof lo xa cin. Al so an ti fun gal
scree ning for the com pound 6 sho wed its high ac tivity
against A. ni ger com pa red with stan dard clo tri ma zo le,
whe reas the com pound 1 has equi po tent ac ti vity against
C. al bi cans com pa red with the stan dard clo tri ma zo le. A
rough com pa ri son of the struc ture with the ac ti vity
shows the imi da zo le de ri va ti ves to pos sess a hig her po -
ten tial bio lo gi cal ac ti vity com pa red with the pyra zo le
de ri va ti ves. 

Sche me 4. Mass spec tral frag men ta tion pat tern of com pound 6
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3. Ex pe ri men tal

3. 1. Che mi stry

Mel ting points we re re cor ded in open ca pil lary tu -
bes and are uncor rected. The IR spectra was re cor ded in
KB r on a FT-IR Shi mad zu 8201pc (4000–400 cm–1) and
1H NMR and 13C NMR on Bru ker DRX-300 MHz. Ele -
men tal analy sis (C, H, and N) we re un der ta ken using an
Ele mental analy zer mo del va rio EL III. The pu rity of the
com pounds was chec ked by thin la yer chro ma to graphy
(TLC) with si li ca gel pla tes.

3. 1. 1. Ge ne ral pro ce du re for the synthe sis 
of com pounds 1–10

3-(Furan-2-yl)-4-(5-hydroxy-4H-pyra zol-3-yl)-N-phen
yl bu ta na mi de (1)

To pre pa re the so lu tion of 5-methyl-4H-pyra zol-3-ol
(9.8 g, 0.1 mol), ace ta ni li de (13.5 g, 0.1 mol) and fu ral -
dehy de (9.6 g, 0.1 mol) in et ha nol, the reac tion mix tu re
was ref lu xed for 3 h. The reac tion mixtu re we re coo led
and pou red into ice-cold wa ter. The pre ci pi ta ted ma te rial
was ob tai ned in a few minutes. The pre ci pi tate was col lec -
ted by fil tra tion, dried and re cry stal li sed from ab so lu te et -
ha nol. Using abo ve pro ce du re was fol lo wed by all the re -
mai ning com pounds 2–5. 

m.p. 167 °C; IR (cm–1): υ 3423 (C-OH), 1649
(CONH), 669 (CH); 1H NMR (DMSO-d6): δ 2.21 (s,1H,
OH), 1.60 (s, 2H, CH in pyra zo le), 1.82 (d, 2H, CH2), 3.21
(tt, 1H, CH), 2.60 (d, 2H, CH2-CO), 10.21 (s, 1H,
CONH), 7.19–7.61 (m, 5H, Ph), 7.58 (d,1H, pyra zo le),
6.42 (dd, 1H, furyl), 6.12 (d,1H, furyl); 13C NMR 
(DMSO-d6): 172.9 (CONH), 164.8 (C-OH), 31.8 (CH2 in
pyra zo le), 164.2 (C-CH2-C-), 39.8 (-CH2-CH-), 31.9 
(-CH-), 33.0 (-CH-CH2-CO-NH), 138.5, 128.9, 121.8,
128.1 (Ph), 156.0, 141.5, 110.0, 121.1 (furyl ring). MS
(m/z): 311.42 (M+, 20%), 245.27, 169.22 (100%), 154.16,
126.15, 112.12, 98.10, 84.07, 68.07. Ele men tal analy sis:
Cal cu la ted for C, 65.58; H, 5.50; N, 13.50%; Found: C,
65.50; H, 5.54; N, 13.58%.

4-(5-Hydroxy-4H-pyra zol-3-yl)-N,3-dip henyl bu ta na m
i de (2)

m.p. 154 °C; IR (cm–1): υ 3420 (C-OH), 1647
(CONH), 642 (CH); 1H NMR (DMSO-d6): δ 2.31 (s, 1H,
OH), 1.54 (s, 2H, CH2 in pyra zo le), 1.80 (d, 2H, CH2),
3.49 (tt, 1H, CH), 2.66 (d, 2H, CH2-CO), 10.11 (s, 1H,
CONH), 7.45–7.61 (dd, 4H, NH-Ph), 7.20–7.34 (m, 5H,
Ph); 13C NMR(DMSO-d6): 173.6 (CONH), 163.2 
(C-OH), 31.8 (CH2 in pyra zo le), 163.6 (C-CH2-C-), 39.2
(CH2-CH-), 32.5 (C-CH-), 33.6 (-CH-CH2-), 138.5,
128.9, 121.8, 128.1 (Ph), 125.5, 126.1, 123.7, 142.8 (Ph
ring). MS (m/z): 321.72 (M+, 34%), 245.27, 169.21
(100%), 154.19, 110.98, 98.01, 85.21, 68.18. Ele men tal
analy sis: Cal cu la ted for C, 71.01; H, 5.96; N, 13.12%;
Found: C, 71.11; H, 5.90; N, 13.12%. 

3-(4-Chlo rop henyl)-4-(5-hydroxy-4H-pyra zol-3-yl)-N-
phenyl bu ta na mi de (3)

m.p. 173 °C; IR (cm–1): υ 3423 (C-OH), 1649
(CONH), 669 (CH), 836 (C-Cl); 1H NMR (DMSO-d6): δ
2.24 (s,1H, OH), 1.61 (s, 2H, CH in pyra zo le), 1.82 (d, 2H,
CH2), 3.43 (tt, 1H, CH), 2.60 (d, 2H, CH2-CO), 10.21 (s,
1H, CONH), 7.41–7.24 (m, 4H, Ph); 13C NMR 
(DMSO-d6): 131.9 (C-Cl), 31.2 (CH2 in pyra zo le ring),
164.2 (C-CH2-C-), 39.8 (CH2-CH-), 31.9 (C-CH-), 33.0 
(-CH-CH2-), 72.9 (CONH), 138.5, 128.9, 121.8, 128.1 (Ph),
156.0, 141.5, 110.0, 121.1 (furyl ring). MS (m/z): 355.21
(M+, 42%), 244.91, 169.65 (100%), 154.54, 110.74, 98.22,
85.36, 68.41. Ele men tal analy sis: Cal cu la ted for C, 64.13;
H, 5.10; N, 11.81%; Found: C, 64.17; H, 5.13; N, 11.79%. 

3-(4-Hydroxyp henyl)-4-(5-hydroxy-4H-pyra zol-3-yl)-
N-phenyl bu ta na mi de (4)

m.p. 152 °C; IR (cm–1): υ 3423 (C-OH), 1649
(CONH), 669 (CH); 1H NMR (DMSO-d6): δ 2.2 (s,1H,
OH), 1.66 (s, 2H, CH in pyra zo le), 1.82 (d, 2H, CH2), 3.48
(tt, 1H, CH), 2.60 (d, 2H, CH2-CO), 10.21 (s, 1H,
CONH), 7.19–7.61 (m, 5H, Ph), 7.58 (d,1H, furyl), 6.42
(dd, 1H, furyl), 6.12 (d,1H, furyl); 13C NMR (DMSO-d6):
155.8 (C-OH), 31.8 (CH2 in pyra zo le ring), 164.2 
(C-CH2-C-), 39.8 (CH2-CH-), 31.9 (C-CH-), 33.0 

Com pound 1 Com pound 6



410 Acta Chim. Slov. 2012, 59, 405–412

Id ha yad hul la et al.:  Synthe sis of New Series of Pyrazole and Imi da zo le ...

(-CH-CH2-), 72.9 (CONH), 138.5, 128.9, 121.8, 128.5
(Ph), 135.0, 115.2, 127.6 (Ph). MS (m/z): 337.37 (M+,
21%), 245.65, 169.36 (100%), 153.25, 110.90, 97.91,
86.01, 67.25. Ele men tal analy sis: Cal cu la ted for C, 67.64;
H, 5.68; N, 12.46%; Found: C, 67.60; H, 5.69; N, 12.40%.

4-(5-Hydroxy-4H-pyra zol-3-yl)-3-(4-ni trop henyl)-N-
phenyl bu ta na mi de (5)

m.p. 164 °C; IR (cm–1): υ 3428 (C-OH), 1652
(CONH), 645 (CH), 1581 (C-NO2); 

1H NMR (DMSO-d6):
δ 2.19 (s, 1H, OH), 1.65 (s, 2H, CH in pyra zo le), 1.88 (d,
2H, CH2), 3.39 (tt, 1H, CH), 2.64 (d, 2H, CH2-CO), 10.11
(s, 1H, CONH), 7.21–7.56 (m, 5H, Ph), 7.56–8.20 (dd,
4H, NO2-Ph); 13C NMR (DMSO-d6): 164.0 (C-OH), 30.3
(CH2 in pyra zo le ring), 165.1 (C-CH2-C-), 39.0 (CH2-CH-
), 31.7 (C-CH-), 33.6 (-CH-CH2-), 72.2 (CONH), 148.2,
127.2, 123.8 (Ph), 145.7 (C-NO2), 138.4, 128.0, 128.6,
121.1 (-NH-Ph); MS (m/z): 366.41 (M+, 11%), 245.20,
169.36 (100%), 153.10, 110.20, 98.16, 85.95, 68.26. Ele -
men tal analy sis: Cal cu la ted for C, 62.29; H, 4.95; N,
15.29%; Found: C, 62.32; H, 4.91; N, 15.32%. 

3. 1. 2. 3-(Furan-2-yl)-3-(1H-imi da zol-1-yl)-
N-phenyl pro pa na mi de (6)

To pre pa re the so lu tion of imi da zo le (6.8 g, 0.1 mol),
ace ta ni li de (13.5 g, 0.1 mol) and fu ral dehy de (9.6 g, 0.1
mol) in et ha nol, the reac tion mix tu re was ref lu xed for 3 h.
The reac tion mix tu re we re coo led and pou red in to ice-cold
wa ter. The pre ci pi ta ted ma te rial was ob tai ned in a few mi -
nu tes. The pre ci pi tate was col lec ted by fil tra tion, dried and
re cry stal li sed from ab so lu te et ha nol. Using abo ve pro ce -
du re was fol lo wed by all re mai ning com pounds 7–10. 

m.p. 198 °C; IR (cm–1): υ 3119 ( CH str in Ph ring ),
2781 (CH str in furyl), 1640 (CONH), 641 (CH); 1H NMR
(DMSO-d6): δ 6.45 (s, 1H, CH in imi da zo le ring), 7.84 (s, 1H,
CH in imi da zo le ring), 5.41 (t, 1H, CH), 3.42 (d, 2H, CH2),
10.35 (s, 1H, CONH), 7.19–7.61 (m, 5H, Ph), 7.56 (d, 1H,
furyl), 6.54 (dd, 1H, furyl), 6.37 (d, 1H, furyl); 13C NMR (DM-
SO-d6): 137.6 (CH2 in imi da zo le ring), 128.6 (CH in imi da zo -
le ring), 53.8 (CH), 38.6 (CH2-CH-), 173.2 (CONH), 138.6,
121.4, 128.2, 128.0 (Ph), 151.9, 141.6, 110.8, 105.2 (furyl
ring). MS (m/z): 281.76 (M+, 17%), 190.19, 162.18 (100%),
148.16, 82.10. Ele men tal analy sis: Cal cu la ted for C, 68.29; H,
5.37; N, 14.94%; Found: C, 68.29; H, 5.30; N, 14.96%. 

3-(1H-Imi da zol-1-yl)-N,3-dip henyl pro pa na mi de (7)
m.p. 195 °C; IR (cm–1): υ 3156 (CH str in Ph ring ),

1641 (CONH), 654 (CH); 1H NMR (DMSO-d6): δ 6.27 (s,
1H, CH in imi da zo le ring), 7.64 (s, 1H, CH in imi da zo le
ring), 5.97 (t, 1H, CH), 3.41 (d, 2H, CH2), 10.16 (s, 1H,
CONH), 7.43–7.64 (m, 5H, Ph), 7.27–7.40 (m, 5H, Ph);
13C NMR (DMSO-d6): 136.2 (CH2 in imi da zo le ring),
127.3 (CH in imi da zo le ring), 53.6 (CH), 37.9 (CH2-CH-),
171.6 (CONH), 140.9, 128.2, 128.8, 125.8 (Ph), 138.1,
121.8, 128.1, 128.6 (-CONH-Ph). MS (m/z): 291.01 (M+,

23%), 215.25, 139.25 (100%), 124.14, 110.15, 82.10. Ele -
men tal analy sis: Cal cu la ted for C, 74.20; H, 5.88; N,
14.42%; Found: C, 74.22; H, 5.80; N, 14.44%. 

3-(4-Chlo rop henyl)-3-(1H-imi da zol-1-yl)-N-phenyl -
pro pa na mi de (8)

m.p. 210 °C; IR (cm–1): υ 3121 (CH str in Ph 
ring), 1664 (CONH), 654 (CH), 847 (C-Cl); 1H NMR
(DMSO-d6): δ 6.94 (s, 1H, CH in imi da zo le ring), 7.41 (s,
1H, CH in imi da zo le ring), 5.38 (t, 1H, CH), 3.40 (d, 2H,
CH2), 10.34 (s, 1H, CONH), 7.43–7.25 (m, 4H, Ph),
7.19–7.66 (dd, 4H, Ph); 13C NMR (DMSO-d6): 137.2
(CH2 in imi da zo le ring), 127.6 (CH in imi da zo le ring),
52.9 (CH), 38.3 (CH2-CH-), 173.1 (CONH), 131.2(C-Cl),
131.6, 128.6, 129.0 (Ph), 138.6, 122.2, 124.8, 127.9 
(-CONH-Ph). MS (m/z): 325.01 (M+, 46%), 291.34,
139.36 (100%), 124.66, 110.84, 82.41. Ele men tal analy -
sis: Cal cu la ted for C, 66.36; H, 4.95; N, 12.90%; Found:
C, 66.32; H, 4.92; N, 12.93%.

3-(4-Hydroxyp henyl)-3-(1H-imi da zol-1-yl)-N-phenyl -
pro pa na mi de (9)

m.p. 110 °C; IR (cm–1): υ 3235 (C-OH), 3210 (CH
str in Ph ring), 1652 (CONH), 710 (CH); 1H NMR 
(DMSO-d6): δ 9.41 (s, 1H, Ph-OH), 6.57 (s, 1H, CH in
imi da zo le ring), 7.95 (s, 1H, CH in imi da zo le ring), 5.36
(t, 1H, CH), 3.51 (d, 2H, CH2), 10.16 (s, 1H, CONH),
6.69–7.12 (m, 4H, Ph), 7.17–7.65 (dd, 4H, Ph); 13C NMR
(DMSO-d6): 136.4 (CH2 in imi da zo le ring), 128.6 (CH in
imi da zo le ring), 53.9 (CH), 37.6 (CH2-CH-), 172.3
(CONH), 154.6 (C-OH), 136.2, 115.8, 128.5 (Ph), 138.9,
121.0, 128.1, 128.9 (-CONH-Ph). MS (m/z): 307.21 (M+,
56%), 291.45, 139.01 (100%), 124.77, 110.81, 82.36. Ele -
men tal analy sis: Cal cu la ted for C, 70.34; H, 5.55; N,
13.67%; Found: C, 70.37; H, 5.55; N, 13.60%.

3-(1H-Imi da zol-1-yl)-3-(4-ni trop henyl)-N-phenyl pro -
pa na mi de (10)

m.p. 122 °C; IR (cm–1): υ 3108 (CH str in Ph ring),
2766 (CH str in furyl), 1652 (CONH), 669 (CH), 1586 
(C-NO2); 

1H NMR (DMSO-d6): δ 6.44 (s, 1H, CH in imi da -
zo le ring), 7.80 (s, 1H, CH in imi da zo le ring), 5.46 (t, 1H,
CH), 3.47 (d, 2H, CH2), 10.27 (s, 1H, CONH), 7.17–7.61
(m, 4H, Ph), 13C NMR (DMSO-d6): 136.9 (CH2 in imi da zo -
le ring), 128.1 (CH in imi da zo le ring), 53.0 (CH), 37.1
(CH2-CH-), 172.6 (CONH), 139.1, 128.6, 128.9, 121.6
(NO2-Ph), 123.0, 128.4, 128.2 (-CONH-Ph). MS (m/z):
336.28 (M+, 41%), 291.76, 139.87 (100%), 124.13, 110.06,
82.47. Ele men tal analy sis: Cal cu la ted for C, 16.66; H, 4.79;
N, 64.28%; Found: C, 64.28; H, 4.73; N, 16.60%.

3. 2. Bio lo gi cal Scree ning

3. 2. 1. In vi tro An ti bac te rial Scree ning
The com pounds 1–10 we re scree ned for in vi tro an -

ti bac te rial ac ti vity against S. au reus (ATCC-25923), E.
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co li (ATCC-25922), by disc dif fu sion method37,38 per for -
med using Muel ler–Hin ton agar (Hi-Me dia) me dium.
Each com pound was te sted at the con cen tra tion of 100
ìg/m L in DMSO. Ci prof lo xa cin was used as the stan dard.
The zo ne of in hi bi tion was mea sured af ter 24 h in cu ba tion
at 37 °C for 24 h. 

3. 2. 2. In vi tro Anti fun gal Scree ning

The com pounds 1–10 we re scree ned for in vi tro an -
ti fun gal ac ti vity A. ni ger, C. al bi cans, using an disc dif fu -
sion met hod39,40 with Sabou raud’s dex tro se agar (Hi-Me -
dia) me dium. Each com pound was te sted at the con cen tra -
tion of 100 ìg/m L in DMSO. Clo tri ma zo le was used as the
stan dard. The zo ne of inhi bi tion was measured af ter 24 h
in cu ba tion at 37 °C.

4. Conc lu sion

New se ries of pyra zo le and imi da zo le de ri va ti ves
1–10 we re synthe si zed by the Man nich ba se met hod and
scree ned for an ti mi cro bial activity. Among the se, com -
pound 6 has high an ti bac te rial ac tivity against S. au reus
com pa red with the stan dard ciprof lo xa cin and high an ti -
fun gal ac ti vity against A. ni ger com pa red with the stan -
dard clo tri ma zo le. The synthe si zed com pounds could be
ex ten ded to the te sting for va ri ous ot her phar ma co lo gi cal
ac ti vi ties.
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Povzetek
S po mo~jo Man nic ho ve me to de smo pri pra vi li no vi se ri ji pi ra zol skih de ri va tov 3-(fu ran-2-il)-4-(5-hi drok si-4H-pi ra zol-
3-il)-N-fe nil bu ta na mi dov 1–5 in imi da zol skih de ri va tov 3-(fu ran-2-il)-3-(1H-imi da zol-1-il)-N-fe nil pro pa na mi dov
6–10. Struk tu re pri prav lje nih spo jin 1–10 smo po tr di li z IR, 1H NMR, 13C NMR, ma sno spek tro sko pi jo in z ele ment no
ana li zo. Spo ji ne smo tu di te sti ra li za mo re bit ne an ti mi krob ne ak tiv no sti. 


