Bulgarian Chemical Communications, Volume 42, Number 4 (pp.274 —278) 2010

Synthesis and antibacterial activity of some new azopyrazoles
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Mannich Reaction of benzotriazole (1), ethyl-4-amino benzoate (2) and formaldehyde in ethanol afford 4-(1H)-
benzotriazoyl methyl amino benzoate (3),which on treatment with hydrazine hydrate in the presence of ethanol results
in 4-(1H)-benzotriazoyl methyl amino benzoyl hydrazide (4). This compound was produced by condensation with pre-
prepared various ethyl-2-substituted phenyl hydrazono-3-oxobutyrate (6a-h), and yielded 1-(4-((1H)-benzotriazolyl
methyl amino benzoyl)-3-methyl-4-(2-substituted phenyl hydrazono)-1H-pyrazoline-5(4H)-one (7a-h). All the
compounds (7a-h) were characterized by IR and NMR spectral studies. The compounds showed significant
antimicrobial activity against various bacteria and fungi.
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INTRODUCTION

The arylazopyrazoles are generally prepared by @:Njh + H-CHO+H2N@COOEI
combination  of  aryl-azo-ethyl  actoacetate

Iz

ethyl-4-amino benzoate

benzotriazole

derivatives and hydrazine derivatives [1-6]. U eoH | et 2
Another heterocyclic compound, say benzotriazole, N,

is found to be important. Its prime application is in ©:N/_§H2_NH_@COOH
the composition of the corrosion inhibitors for 3

N,H, , EtOH

copper or copper alloys [7, 8]. Ciba Geigy has
introduced benzotriazole derivative under the trade

N
name of Trinvin-P [9]. It is applied as an UV light @:MQ‘H _N@CONHNH
absorber for stabilizing plastics and other organic . ’

reflux

materials against discoloration determination. It is R e R
employed as photographic emulsion stabilizer [10]. gletine ®\ COOEt _Naacetate @\
In the peptide synthesis it acts in the form of an o Neoc NaNO, IrC s
active ester [11]. The area of application where the A CH, ’
merged molecule likes arylazopyrazole- @Hwﬂ
benzotriazole has not been developed despite of >
their good biological properties. Hence this paper
examines the synthesis and characterization of
arylazopyrazole-benzotriazole derivatives, shown NH-CH- N
in Schemel. Tach
EXPERIMENTAL Scheme 1
) R= (a) 4-H; (b) 2-CHj; (c) 4-Cl; (d) 4-Br;
Materials (e) 4-Nitro; (f)2,4-Dinitro; (g)2,4-Dichloro-6-Nitro;

All chemicals used were of laboratory grade. (h)2,4,6-tribromo.

Benzocain (i.e.ethyl-4-amino benzoate) and
Benzotriazole were prepared by the reported Measurement

method. [6] Melting points were determined in open

capillary tubes and were uncorrected. IR spectra
were recorded in KBr pellets on a Nicolet 760D
spectrometer, and *"H NMR and **C NMR spectra
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Table 1. Physical and analytical data of the synthesized (6a-h) compounds.

Compo . Elemental Analysis Additional
und R Molecular MP Yield o o oG IHNMR
N Formula C % Sienals (5

0. Found Calcd. Found Calcd. Found Calcd. Signals (8, ppm)

6a H CuHN:Os | 112 | 76 |63.13| 6315 | 6.12 | 6.14 |17.79 | 1787 (S'gg'kfj)
2.36 (5,3H,CHs)

6b 2Me | CpHN:Os | 110 | 63 |64.44| 64.46 | 6.60 | 6.61 | 1659 | 1686 | 6.34-6.83

(s,4H,ArH)

6.4-7.03

6c 40l |CubN;OCI| 124 | 74 | 53615363 | 481 | 484 1879 |1900|  CEOR

6d 4Br  |CuHuNsOBr| 114 | 82 |45.97 | 46.00 | 413 | 415 |13.25 | 1337 (S'j’a'zrzg)

6e ANO, | CuHLN,0s | 118 | 66 |5159| 5161 | 4.63 | 4.65 | 19.97 | 20.00 gﬁ&ﬁf‘l)

6f | 24-Dinitro | CyHuNsO, | 124 | 59 |44.42| 4444 | 367 | 3.70 | 21.45 | 21.73 (Se?liifg)

2,4-Dichloro- 7.427.36

60 |G Nitrg [CuHioN:OsCl 126 | 77 | 4135 | 4137 | 3.14 | 316 | 1601|1608 | [HEIEE
6h  [2.4,6-TribromolCy,HioN;O5Bry| 122 | 84 |30.54| 3057 | 2.31 | 2.33 | 8.78 | 8.89 | 7.30 (s,2H,ArH)

were recorded in DMSO with TMS as internal
standard on a Bruker spectrometer at 400 MHz and
100 MHz, respectively. LC-MS of selected samples
were taken on LC-MSD-Trap-SL_01046. The
compound purity was checked by TLC on silica gel
plates, and the spots were visualized by exposure to
iodine vapours.

Synthesis of 4 - (1H) - benzotriazolyl methyl amino
benzoate (3)

A mixture of 1H- Benzotriazole (1)
(0.02mole),  formaldehyde  (0.02mole) and
benzocain (2) (0.02mole) in ethanol (50ml) was
heated under reflux for 4 hrs. Subsequently, the
ethanol was distilled off and the obtained pasty
mass obtained was triturated with petroleum ether
(40-60°C). The solid compound 3 (see Scheme 1)
was isolated, and dried. The vyield was 62%,
M.P.146-47°C (uncorrected). (Found 64.60 %, H
5.25 %, N 18.75 %; Calcd. C 64.85 %, H 5.44 %, N
18.91 %).

IR spectra: 3030-3088 cm* (C-H of Ar.),1620-
1489 cm™ (C-C of Ar.) 2960,1380 cm™* (-CHs,-
CH,),1705-1765(C=0), 3450-3550 cm*(-NH-),
1375-1350 cm* (-CN),1196-1154 cm™* (C-0);'H-
NMR (400MHz , DMSO - ds,6 / ppm ) : 5.6 (s,2H,
CH,),6.56-7.87(s,8H,Ar-H),4.28(q,2H,-O-CH,-
CHs),1.32(t,3H,-CH,-CHj);**C-NMR(100MHz,
DMSO,5/ppm):111.2-152.5(Ar-C),60.3(CH),
166.8(C0),61.4(0-CH,),14.1 (CHs,) .

Synthesis of 4-(1H) - benzotriazolyl methyl amino
benzoyl hydrazide (4)

4-(1H) - benzotriazoyl methyl amino benzoate (3)
(0.05mole) was refluxed with hydrazine (0.05mole)

in absolute ethanol for 10 to12 hours. It was cooled
and kept overnight. The solid so obtained was
filtered and recrystallized from ethanol. M.P.152—
3°C, yield 46%.( Found : C 56.57 % , H 4.60 % , N
32.84 %,; Calcd. C 56.75 % ,H 4.76 % ,N 33.09 %).
IR spectra: 3030-3090 cm*(C-H of Ar.),1640-
1489cm }(C-C of Ar.),1705-1778(CONH),3450-
3550cm* (-NH-,NH,)1375-1350 cm* (-CN);
'H-NMR(400MHz,DMSO-dg,8/ppm)5.6(s,2H,
CH,),6.56-7.96(s,8H,Ar-H),3.95(2H,s,NH,),9.65
(1H,s,CONH);"*CNMR(100MHz,DMSO,5/ppm)
:111.2-153.4(Ar-C),60.3(CH,),166.6(CO).

Synthesis of Ethyl-2-substituted phenyl hydrazono-
3-oxobutyrate (6a—h)

Substituted aniline (5a-h) (0.01mole) was
dissolved in HCI (8ml) and water (6ml) mixture. It
was cooled to 0° in ice bath. A cold aqueous
solution of sodium nitrate (0.03mole) was added.
The diazonium salt solution was filtered into a
cooled solution of ethyl acetate (0.01mole) and
sodium acetate (0.12mole), dissolved in ethanol
(50ml). The resulting solid was washed with water
and recrystallized from EtOH/MeOH. Yields,
melting points and other compound characterization
data are given in Table 1.

Synthesis of 1-(4-((1H)-benzotriazolyl methyl
amino benzoyl)-3-methyl-4-(2-substituted phenyl
hydrazono)-1H-pyrazoline-5(4H)-one (7a-h).

A solution of 4-(1H)- benzotriazolyl methyl
amino benzoyl hydrazide (0.002mole) in 25 ml of
glacial acetic acid was added to Ethyl-2-substituted
phenyl hydrazono-3-oxobutyrate (6a-h) (0.002
mole), dissolved in glacial acetic acid (20ml), and
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Table 2. Physical and analytical data of the synthesized (7a-h) compounds.

Elemental Analysis -
Compound Molecular M.P. Yield y X Additional
R C% H% N% HNMR Signals
No. Formula °’C % 6 m)
Found Calcd. Found Calcd. Found Calcd. » PP
6.48-
7a H Cy4H2NgO, 208 48 |63.68 63.71 440 4.42 2468 24.77 7.02(s,5H,ArH)
0.9(s,3H,CH53)
7b 2-Me CysH,,Ng0, 210 53 | 64.34 6437 469 472 2397 24.03 6.47-7.02
(s,4H,ArH)
6.42-7.03
7c 4-Cl CyyHgNgO,Cl 228 46 |59.22 59.25 3.87 390 2298 23.04 (s.AH,ArH)
6.48-7.02
7d 4-Br CyH1gNgO,Br 248 59 |54.20 5423 355 357 21.02 21.09 (s.4H.ATH)
6.72-7.96
Te 4-NO, Cy4H19NgO, 196 41 | 4726 4729 3.08 3.11 2059 20.68 (s.AH,ArH)
- 6.98-8.89
7t 2,4-Dinitro  Cy4H1gN1004 214 42 |56.45 56.47 349 352 27.36 27.45 (s.3H,ArH)
2,4- 7.22-7.75
79 Dichloro- CyH;7N;;0,Cl, 192 43 | 4853 4856 284 286 25.82 25.96 .ZHAH
6- Nitro (s,2H,ArH)
7h 246- o HNOBr, 252 54 | 4178 4179 244 246 1522 16.25 /.14
Tribromo 24 17782273 : ) ' ' ' ) (s,2H,ArH)

this mixture was refluxed for 10-12 hrs. It was then
cooled and allowed to stand overnight. The
resulting solid was filtered off, dried, and
crystallized from methanol. Yields, melting points,
and other compound characterization data are given
in Table 2.

BIOLOGICAL SCREENING

Antibacterial activities

The antibacterial activities of all compounds in
50 pg/ml concentration were studied against gram-
positive  bacteria  (Bacillus  subtilis  and
Staphylococcus aurous) and  gram-negative
Bacteria (E. coil, Salmonella typhi and Klebsiella
promioe) using the agar cup plate method. This
method uses a methanol system for control. We
carried out a control experiment under similar
conditions, using tetracycline as a standard for a
comparison. The area of zone inhibition was
measured in mm. An examination of the data
reveals that all compounds showed good
antibacterial activity. The results are presented in
Table 3.

Antifungal activity

The fungicidal activity of all synthesized
compounds was studied at 1000 ppm concentration
in vitro of plant pathogenic organisms, listed in
Table 4. The antifungal activities of all the samples
were measured by cup plate method [12-14]. Each
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of the plant pathogenic strains in potato dextrose
agar (PDA) medium. Such a PDA medium
contained 200 g of potato, 20g of dextrose, 20 g of

Table 3. Antibacterial activity of the (7a-h) compounds.

Zone of Inhibition

Gram-positive
Compound Bacillus|Staphylo| Klebsiella | Salmonella |E.coil

Gram-negative

No. subtilis | €°C€US | promioe typhl
aureus

Ta 54 57 46 44 63

7b 43 65 57 54 67

7c 72 79 83 76 57

7d 82 69 70 67 83

Te 43 63 67 42 87

7f 64 59 44 64 37

79 65 53 71 67 56

7h 82 65 58 76 71
Tetracycline 79 55 84 73 72

Table 4. Antifungal activity of the (7a-h) compounds.

Zone of Inhibition at 1000 ppm (%)

Compo Penicillium Botrydepla Nigros TrichotheRhizopus
und dia spora  sium

expansum nigricuns

No. thiobromine sp. sp.

Ta 74 62 70 53 49

7b 62 73 64 54 67

7c 71 73 78 67 63

7d 67 69 68 79 71

Te 54 57 74 62 69

T 51 64 58 73 58

79 61 73 62 58 51

7h 73 78 62 74 67

agar, and 1 litre of water; 5 day old cultures were
employed. The compounds to be tested were
suspended (1000 ppm) in a PDA medium and
autoclaved at 120° C for 15 min at 15 atm pressure.
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These medium were poured into sterile Petri plate,
and the organisms were inoculated after cooling the
Petri plate. The percentage inhabitation for fungi
was calculated after 5 days using the formula given
below:

PERCENTAGE OF INHIBITION =100 (X-Y)/X

Where, X: Area of colony in the control plate

Y: Area of colony in the test plate

The fungicidal activity of all compounds is
shown in Table 4.

RESULTS AND DISCUSSIONS

The synthesis of (6a-h) has been performed
based on the method reported. Only (6 b-d) has
been reported [1]. The 4-(1H) - benzotriazolyl
methyl amino benzoyl hydrazide (4) compound has
been synthesized successfully as Mannich reaction,
as reported previously [2]. It was observed that
ethyl-2-substituted phenyl hydrazono-3-
oxobutyrate (6a-h) condensation with 4-(1H) -
benzotriazolyl methyl amino benzoyl hydrazide (4)
gives 1-(4-((1H)-benzotriazolyl methyl amino
benzoyl)-3-methyl-4-(2-substituted phenyl
hydrazono) -1H-pyrazoline-5(4H)-one (7a-h).

The structures of (6a-h) were confirmed by
elemental analysis and IR spectra, showing an
absorption band at 3030-3080 cm™ (C-H of Ar.),
3320-3250 ( NH ) , 2825-2910 ( CH aliphatic ) ,
1295-1100 ( C-O ), 1610-1570(C=N), 2950, 1370
cm™ (-CH3,CH,), 1720-1660 (C=0).

'H-NMR (400MHz , DMSO - dg ,8 / ppm ) :
1.29(3H,t,CHz), 225 (3H,5,COCH;), 4.25
(2H,q,COCH,), 11.62 (1H,s,NH); (2a): 6.46-7.02
(s,5H,ArH); (2b): 2.36 (s,3H,CH3),6.34-6.83
(s,4H,ArH) ; (2c): 6.4-7.03 (s,4H,ArH); (2d): 6.35—
7.20 (s,4H,ArH); (2e): 6.71-7.94 (s,4H,ArH) ; (2f):
6.98-8.38 (s,3H,ArH); (29): 7.42-7.36 (s,2H,ArH);
(2h): 7.30-7.32 (s,2H,ArH) (s,2H,ArH).

BC-NMR(100MHz,DMSO0,5/ppm):14.2(CHj),
62.6(0OCH,),27.1(CH3), 163.5-196.4 (-CO), 126.9
(C=N); (2a): 114.6-143.7 (Ar-C); (2b): 17.9 (CHs,),
113.4-142.1 (Ar-C); (2c): 118.2-130.4(Ar-C); (2d):
116.9-142.5(Ar-C),(2e)113.7-149.5(Ar-C);(2f)
116.9-139.1(Ar-C); (2g) 125.1-140.8(Ar-C);(2h)
109.8 -152.7(Ar-C). The C, H, N analysis data of
all compounds are given in Table 1.

The IR spectra of all (7a-h) compounds show
prominent spectral band due to 3270-3220
(NH),2825-2910(CH aliphatic),1770-1640 (C=0,
Amide C=0),1610-1570(C=NNH),3030-3088cm*
(C-H of Ar.).

'H-NMR (400MHz , DMSO - ds ,5 / ppm ) :
2.42(3H,s,CH3), 5.6 (1H,5,CH,),9.4-11.56 (2H,s,
NH), 6.87-8.04 ( complex,m,8H ,ArH); (4a): 6.48-
7.02(s,5H,ArH); (4b):0.9(s,3H,CH5)6.47-7.02 (s,
4H, ArH) ; (4c): 6.42-7.03 (s,4H, ArH); (4d): 6.48—
7.02 (s,4H,ArH) ; (4e): 6.72-7.96 (5,4H,ArH); (4f):
6.98-8.89 (s,3H,ArH); (49): 7.22-7.75 (s,2H,ArH);
(4h): 7.14 (s,2H,ArH).

BC-NMR(100MHz,DMSO0,5/ppm):11.6 (CH3) ,
60.2-61.4 (CH,) , 163.7-172.4 (CO) , 129.4-149.5
(C=N); (4a): 112.2-149.7 (Ar-C); (4b): 17.5 (CHy),
112.2-149.6 (Ar-C); (4c): 112.9-149.4 (Ar-C);
(4d): 112.9-149.5(Ar-C), (4e) 112.4-149.9 (Ar-C);
(4f)112.1-149.2(Ar-C);(49)112.3-149.8(Ar-
C);(4h)110.7-149.4(Ar-C).The C, H, N analysis
data of all compounds are given in Table 2.

The examination of data reveals that the
elemental content is in consistence with the
predicted structure, shown in Scheme-1. The IR and
NMR spectral data also direct for assignment of the
predicted structure. The LC- MS of one sample,
i.e.7a, shows the peak of M™ ion at 451.5, which is
consistent of molecular weight of 7a, i.e. 448.5. All
these facts confirm the (7a-h) structures.

The examination of antibacterial activity data
reveals that the compounds 7c, 7e and 7h are found
to be more active against gram-positive and gram-
negative bacteria.

CONCLUSION

In this paper, we report on the synthesis, the
elemental analysis, the spectral studies, and the
evaluation of antimicrobial activity of 1-(4-((1H)-
benzotriazolyl methyl amino benzoyl)-3-methyl-4-
(2-substituted phenyl hydrazono)-1H-pyrazoline-
5(4H)-one (7a —h). The antimicrobial activity of
these noval compounds was carried out against
some strain bacteria. The results show that the
synthesized compounds were toxic against the
bacteria and fungus. The comparison between the
antibacterial and antifungal activity of these
compounds and the standard drugs shows that the
presence of halogen groups in the phenyl ring
increases the antimicrobial activity. In conclusion,
we report herein, a simple and convenient route for
the synthesis of some new heterocyclic compounds,
based on pyrazolinone, which are of antimicrobial
action.
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Cunresa n aHTI/I-6aKT€pI/IaJIHa AKTHUBHOCT HAa HAKOHW HOBH a30-IIHPA30JIH1

B.II. IMaren, X.C. ITaren, I1./Jx. [llax

Henapmamenm no xumus, Yuusepcumem Capoap [lamen, Banabx Budsnazap — 388120, Hnousa

IMoctenuna Ha 7 nexemepH, 2009 r.; npepabotena Ha 29 mapt, 2010 .

(Pesrome)

VYcTaHOBEHO €, 4e peakiusaTa Ha Manux Ha OeH30-Tpuason (1), eTmwi-4-amuao O6eH3oar (2) U popManAexu/] B €TaHOI
M03BOJIsIBA mojy4aBaneto Ha 4-(1H)-0eH30THazona-MeTrn-aMuHO-0eH30art (3), KOWTO IPH TPETUPAHETO C XUAPAHH-
XUJpaT B MNPHUCHhCTBHEe Ha eraHon jaBa 4-(1H)-Oensorpuazoun-merun-amuno-6ensomn xuapasun (4). Tosa
ChEJMHCHHE € TIOJyYeHO 4Ype3 KOHJCH3AIMs Ha Pa3lUYHH HPEIBAPUTEIHO NPUTOTBEHH ETHUJI-2-CyOCTUTYHpaHU
(bennn-xunpazono-3-okco-6yruparu (6a-h) u maea 1-4-(1H)-GeHsoTprazonn-MeTuI-aMHHO-OCH301IT)-3-MeTHII-4-
(3amecTeH (eHUIXHUAPA30HO)-2-Hpa3onuH-5-on (7a-h). Beuuku cwenunenus (7a-h) ca oxapakrepusupanu ¢ IR and
NMR cnexrpockonus. Te3m chequHEHHUS IMOKa3BaT 3HAYUTEIHA AHTH-MHUKPOOHA aKTHBHOCT CpeIly pPa3JIn4yHU
OakTepuu U THOMUKH.
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