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ABSTRACT

Condensation of (S)-2-(N-((2'-(1H-tetrazol-5-yl)biphenyl-4-yl) methyl)pentanamido)-3-
methylbutanoic acid with methanol in acetic acid give methyl (S)-methyl 2-(N-((2'-
(1H-tetrazol-5-yl)biphenyl-4-yl)methyl)pentanamido)-3-methylbutanoate ~ compound
(1).Reaction of compound(l) with hydrazine hydrate resulted 3-methyl butane
hydrazide derivatives (2). Treatmentof(2) with malic anhydride, phthalic anhydride ,succinic
anhydride afford pyridiazine derivatives (3-5)and then with acetylacetone, ethylacetoacetate,
afford a new derivatives pyrazole compound (6-8) and evaluation of biological activity for
some of them. The identification of isolated and purified compounds are elucidated by
'HNMR, IR.
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INTRODUCTION

Hydrazide derivatives have been frequently found in heterocyclic chemistry as key
intermediates for synthesis of hetero cyclic compound and they have been reported to exhibit
biological activity[1].The hydrazide is still used in many fields
of chemical and biological as anti-TB or Tuberculosis materials[2],As well as the
possibility of its transformation into a five non homogeneous, for example Pyridazine
and pyrazole which important biological precious several studies[3,4] .Hydrazines and
their derivatives represent an important class of compounds that has found wide utility in
organic synthesis [5,6]. While hydrazines have usually been working as reagents for the
derivatization and characterization of carbonyl compounds, in recent years the N-N linkage
has been used as a key structural design in different bioactive agents. In particular, an
increasing number of N-N bond-containing heterocyclic and peptidomimetics have made their
way into commercial applications as pharmaceutical and agricultural agents [7,8]. Recently,
hydrazide-hydrazones have gained great importance due to their diverse biological properties
including antibacterial, antifungal, anticonvulsant, anti-inflammatory, antimalarial and
antituberculosis activities [9-21], antimicrobial and potent analgesic [22]. During the past
few decades increasing interest in the synthesis and properties of pyridazines, pyridazinones,
pyridopyridazines, and pyridopyridazinones has been show wide spectrum of biological
activities as described in the literature [23-25]. Both classes of substances are of interest as
antiviral and cancer therapies, since their structures and properties look like those of sure
present pteridines and purines. Lately pyridazinone nucleus has been extensively studied in
the search for new and selective medicinal agents as drugs acting on the cardiovascular
system [26,27]. Pyrazoles are chemical compounds of synthetic origin that have a five-
membered heterocycle with two nitrogen atoms and three adjacent carbons.
Pyridazine derivatives have been reported to possess antimicrobial and potent analgesic,
Pyrazole derivatives, several members of the pyrazoles class, have shown good
pharmacological effects or have the potential biological activities, such as, anti-
inflammatory [28], antiviral [29], antimicrobial [30] , anticonvulsant [31], antitumor
[32], fungicidal activities [33] and antihistaminic [34] ,and antibacterial antiviral [35] ,ant
diabetic and bactericidal activities[36].

MATERIALS AND METHODS

Melting points were determined in open capillary tubes on Gallen kamp melting point
apparatus and are uncorrected . The IR spectra KBr disc were recorded with Shimadzu -
2N,FTIR-8400 S, *HNMR spectra were determined on Bruker 400 MHz spectrometer using
DMSO as solvent.

Synthesis of methyl (S)-methyl 2-(N-((2'-(1H-tetrazol-5-
yl)biphenyl-4-yl)methyl)pentanamido)-3-methylbutanoate (1).

(S)-2-(N-((2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl)pentanamido)-3-methylbutanoic ~ acid
(0.05 mole,4.75 g ) with (0.05 mole, 4.3 ml) from methanol in 10 drops of H,SO,was refluxed

on steam bath for 4 hrs.,then it poured with stirring into crushed ice . The solid precipitate
was filtered washed with cold water dried and recrystallized
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from ethanol table (1) .

Synthesis of (S)-N-((2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl)-
N-(1-hydrazinyl-3-methyl-1-oxobutan-2-yl)pentanamide (2).

To a solution of methyl 3-(pyrimidin -2-yl amino) propanoate(1) (0.01 mole, 1.9 g) in
absolute ethanol 50 ml, hydrazine hydrate (0.01mole) was added and the reaction mixture was

refluxed for 6 hrs. On cooling, the solid precipitate was filtered off and recrystallized from
ethanol table (1) .

Synthesis of (S)-N-((2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl)-
N-(1-(3,6-dioxo-Aryl -hydropyridazin-1(6H)-yl)-3-methyl-1-
oxobutan-2-yl)pentanamide (3,4).

A mixture different anhydride (0.001 mole )(malic anhydride ,succinic anhydride) dissolve in
30 ml of acetic acid with (0.001 mole, 0.19 g ) from compound [2] the mixture was refluxed
for 5 hrs., then poured into ice water filtered the precipitate and recrystallized from petroleum
ether and acetic acid( 1:1) table (1) .

Synthesis of (S)-N-((2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl)-
N-(1-(1,4-dioxo-3,4-dihydrophthalazin-2(1H)-yl)-3-methyl-1-
oxobutan-2-yl)pentanamide (5).

A mixture from phthalic anhydride (0.001 mole, 0.16 g ) with 30ml of acetic acid, (0.001

mole, 0,19 g) from hydrazide [2] the mixture was refluxed for 5 hrs. Then proud into ice
water filtered and recrystallized from acetic acid table (1) .

Synthesis of pyrazole derivatives( General procedure) (6,7).

To a mixture of (0.001 mole, 0.191 g ) from hydrazide compound[2] with (0.001 mole )
acetyl acetone, ethylaceto acetate and with 0.1ml acetic acid in 30 ml abslout ethanol ,the
mixture was refluxed 5 hrs.Then cooled the precipitate and filtered off ,recrystallized by
ethanol table (1) .
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Scheme 1

RESULTS AND DISCUSSION

The new derivatives of pyridazin, pyrazole were prepared following the reaction
sequences outlined in scheme I.Compound (1) prepared by the reaction of S)-2-(N-
((2'-(1H-tetrazol-5-yl)biphenyl-4-yl) methyl) pentanamido)-3-methylbutanoic acid with
methanol in acetic acid to give the methyl (S)-methyl 2-(N-((2'-(1H-tetrazol-5-
yhbiphenyl-4-yl)methyl)pentanamido)-3-methylbutanoate. The IR spectra have
been studied and were in agreement with the required structure. IR. (cm™) of
compound [1] show of several bands (1738 cm™) stretching band of C=0 of ester.
Treatment of compound [1] with hydrazine hydrate in absolute ethanol gave the key
intermediate hydrazide compound [2]. The IR. Spectra show decrease frequency of
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carbonyl group at (1738cm™)to(1646 cm™) and appearance band at(3369cm™)
stretching band of NH. The *H NMR (DMSO_d6) of compound [2] : 6.5(d, 4H , CH
aromatic ), 6.4(t, 2H , CH aromatic ), 8.5 (s, 1H,NH) , 1.4 , 1.5 (2t, 2(2H), CH,CH,)
4.2 (s, 2H, CH,), 2.2 (d, 2H, CH5),5.3 (s ,2H,NH,), 2.0 (3s , 3(3H), CHa).

Pyridazine derivatives have been preparation by treatment of 3-methyl butane
hydrazide [2] with (maleic anhydride, succinic anhydride and phthalic anhydride ) in
acetic acid giving the derivatives of pyridazine compounds [3,4,5].The IR. Spectra
appearance the band of (O-H) at (3464cm™). Pyridazine ring appearance at band
(1745cm™) , and the band (1674-1640 cm™) was due to the V(C=0)of amide this
value appear to be lower than expected due to the hydrogen bond between it and (N-
H) group of pyridazine ring. From the above mentioned results we can say that the
compound [3,4and 5] can be exist in two tautomeric forms; keto [I] and enol [l] forms.

The *H NMR(DMSO_d6) of compound [3]: 6.3d, 4H , C-H aromatic ), 6.2t, 2H , CH
aromatic ), 8.2(s , 1H,NH) , 1.4, 1.5 (2t, 2(2H), CH,CH,) , 4.2 (s, 2H, CH,), 2.2 (d,
2H, CH,), 2.0 (3s , 3(3H), CHs3). 10.1(s,1H, NH pyridazin), 6.8,7.2 (2d,2(1H),
CH=CH).Condensation of compound [2] with (acetyl acetone and ethyl aceto
acetate) in absolute ethanol in catalytic amount acetic acid gave the derivatives of
pyrazoles compounds [6,7]. The IR Spectra presence the band at (1763-1701 cm’
Hand (1660-1626 cm™)(C=0) of pyrazole ring ."H NMR (DMSO_d6) of compound [6]
:6.9 (d,4H, aromatic proton ), 9.1(s,1H,NH), 1.6,1.2 (2t,2(2H), CH,CH,),2.7,2.5 (2s ,
2(3H), CHj3), 2.0 (3s, 3(3H), CHy).
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Table 1: physical properties of compounds.

NO. Compound | Yield | Mp. Recrysitlazition | Molecular M.Wt
% Co formula g
mole-1
1 HN'NN Ethanol | C2sH31N503 449
>N
O O 130-133
(@]
/\/\n’N;i‘\ocm 75 %
(o]
2 Ethanol | C24H31N702 449
148-150
75 %
3 r\;-NN Petroleum ether | C2sH31N704 529
N
O H and acetic acid
S
/\/\n/N/: N
o} N
o)
70% | 192-194
4 r\;-NN Petroleum ether | C2sH33N704 531
O H' and acetic acid
AL .
70 %
N
O AN 200-204
0
5 I\;NN Acetic acid | Cs2H33N7O4 579
A
H
AL L,
Ny,
%
o 75
208-211
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6 '\’NN Ethanol | C29H3sN702 513
H
N R oHs 214-216
(0] N=
CH, | 75 %
7 l\”NN Ethanol | C27H33N703 515
9@
H
AL,
O A\HN 70 % | 165-167
CHs
Table 2: Spectral data.
Compound | V(C-H) V(C-H) | V(C=0) | V(C=N) V (C=C) | Others
1
cm-
NO. cm-! aliphatic cm-! cm-! cm cm-!
aromatic
(1) 3061 2986 1738 1602 1476 V (C-0)
ester
2935 ester
1320
(2) 3178 2998 1646 1620 1531 V (N-H)
2975 3369
(3) 3101 2993 1730 1598 1521 V(OH)
2935 1674 3506
4 3031 2978 1705 1595 1512 V(OH)
2920 1660 3509
(5) 3234 2985 1745 1595 1531 V(OH)
1653 3456
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(6) 3106 2925 1763 1609 1475 -
2850 1716
) 3107 2941 1701 1609 1572 | V(OH)
2850 1626 3482
Table 3: Chemical shifts H'NMR spectra
Compound Chemical Type of No. of proton Remarks
NO. shift(S) ppm. signal
2 6.5,6.4,6.2 d,t,d 4H,2H,2H | Due to aromatic proton.
8.5 S 1H | Due to NH proton.
14,15 tt 2H,2H | Due to CH2CH2 proton
4.2,4.4,2.2 s.dt 2H,2H,2H | Due to CH2 proton
53 S 2H | Due to NHz2 proton.
2.0 s 9H | Due to CHsproton
2.5 t 1H | Due to CH proton
3 6.3,6.2,6.5 d,td 4H,2H,2H | Due to aromatic proton.
8.2 s 1H | Due to NH proton.
1.3,1.6 tt 2H,2H | Due to CH2CH2 proton
4424472 s,d,s 2H,2H,2H | Due to CH2 proton
10.1 s 1H | Due to NH pyridazin.
6.8,7.2 d.d 1H,1H | Due to CH=CH proton
19 S 9H | Due to CHsproton
2.5 s 1H | Due to CH proton
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6 6.3,6.5,6.9 dtd 4H,2H,2H
9.1 S 1H

1.6,1.2 tt 2H,2H

2527 S5 3H,3H

2.0 s 9H

4.4,2.2,4.2 s.d.s 2H,2H,2H

2.4 S 1H

Due to aromatic proton.
Due to NH proton
Due to CH2CH2 proton
Due to CHsproton
Due to CHsproton
Due to CH2 proton

Due to CH proton
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Figure(1) HINMR of (S)-N-((2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl)-N-(1-

hydrazinyl-3-methyl-1-oxobutan-2-yl)pentanamide.
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Biological Activity:

Here in this work, the sensitivity test was performed according to the Kerby —Bauer
method. Compound (5) was assayed for its antimicrobial activity in vitro against
Gram-negative bacteria (Escherichia coli) and Gram-positive bacteria
(staphylococcus aurous). Prepared agar and Petri dishes were sterilized by
autoclaving for 15min at 121C°. DMSO was used as a solvent. These plates were
incubated at 37C° for 24h for both bacteria. The inhibition zones caused by the
various compounds were examined. The results of the preliminary screening tests
are listed in table (4).

The biological activity test showed that compounds with free (-NH2) groups having a
biological effect on each of E.Coli and Staph.aureus, these compounds are also
considered biologically active on bacteria .

Table (4): inhibition zooms for prepared compounds (1-7).

Comp.No. | Ps. aeruginosa | St. aureus
1 + -+
2 + +
3 ++ -+
4 + -+
5 ++ +
6 ++ -
7 + -

inhibition = (-) (5-10) mm = (+) , (11-20) mm = ++ , more than (20)mm =+
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