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Abstract:

An efficient omne-pot synthesis of methyl-N-[2-(6-0x0-3-p-tolyl-5,6-dihydro-4H-
pyridazin-1-yl)-acetamide]alkanoates 5a-j and dipeptides 8a-f was successfully realized
starting from amino acid esters 4 and azides 3, 7, respectively. The hydrazide 6a was

further reacted with selected aldehydes to give the corresponding hydrazones 9a-c.

Keywords: amino acids, dipeptide, azide coupling, dihydro-2H-pyridazin-3-one,

hydrazones.

Introduction

Pyridazines represent an important class of biologically active compounds. Recently, a
substantial number of 6-aryl-3-(2H)-pyridazinones have been reported to possess

antimicrobial'?, potent analgesic’, anti-inflammatory®”’, antifeedant®, herbicidal’,

10-12 13-15

. 16
, anticancer effects”® and other
18,19

antihypertensive and antiplatelet activities

anticipated biological'” and pharmacological properties'®'"”. Besides, arylsubstituted 4,5-
dihydro-3(2H)-pyridazinones such as imazodan | are reported to show ionotropic
properties comparable to milrinone and amrinone 1. Emorfazone (4-ethoxy-2-methyl-5-
morpholino-3(2H)-pyridazinone) Il is an analgesic and anti-inflammatory compound
marketed as pentoil and nandron®*?.

Also, a series of benzyl pyridazinones IV were evaluated as HIV-1 non-nucleoside

reverse transcriptase inhibitors (NNRTIs)*. Several members of this series showed good
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activity against the wild-type virus and NNRTI resistant viruses. Crystal structures of
inhibitors bound to HIV-RT demonstrated that the pyridazinones V interact with the
protein backbone through a pair of hydrogen bonds between the amide of the K103
amino acid and the N-NH acceptor—donor motif of the pyridazinone. Inspection of the
small molecule crystal structures of the inhibitors themselves revealed that in the solid

state the pyridazinones were associated through extensive aromatic stacking

interactions >,
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Figure 1. Biological active pyridazinones

In this paper, we describe the development of a new series of dihydro-2H-pyridazin-3-
one derivatives, whose chemical modifications include N-terminal coupled amino acid
and dipeptide derivatives as HIV-1 non-nucleoside reverse transcriptase inhibitors
(NNRTIs).

Results and Discussion:
The synthesis of new amino acid derivatives coupled with biologically active

heterocyclic moieties such as triazole quinazoline®® and quinoline”’” attracted our
attention. In this work we studied 6-p-tolyl-4,5-dihydro-2H-pyridazin-3-one (1) as
biologically active heterocyclic moiety. The hydrazide 2 could be prepared by

regioselective N alkylation for 1 with ethylbromoactetate which subsequently



hydrazinolyzed via hydrazine hydrate (Scheme 1). The procedures of those steps were

already established in literature®*>’.
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Scheme 1
The acyl azide route is one of the first developed for peptide coupling by Curtius®'. The
synthesis of the target amino acid derivatives 5a-j were efficiently formed via azide

d, 2?7234 which was reported to minimize the degree of racemization in

coupling metho
amino acid coupling. The in situ generated azide 3 solution in ethyl acetate reacted with
amino acid methyl ester hydrochloride 4 in the presence of triethyl amine to afford
methyl-N-[2-(6-0x0-3-p-tolyl-5,6-dihydro-4H-pyridazin-1-yl)-acetamide]alkanoates 5a-j

in good yield. Further development of azide coupling was obtained by the synthesis of N-



substituted dipeptide derivatives 8a-f. Thus, boiling the amino acid ester derivatives 5a,b
(B-Ala, Gly) with hydrazine hydrate gave acyl hydrazide 6a,b (Schemel).

Nitrosation of acyl hydrazide 6a,b finally gave the acyl azide 7a,b by treatment with
NaNO, and HCI mixture. The in situ generated azides solution 7a,b in ethyl acetate
reacted with amino acid methyl esters hydrochloride 4 in the presence of triethyl amine
produced dipeptide derivatives 8a-f in good yield, scheme 2.

Various N-acylheteroarylhydrazones (NAH) have been synthesized and were found to
possess very interesting biological activities® . The Glycyl hydrazide 6a was condensed

with aldehydes and 2-acetyl furan to exhibit the hydrazone 9a-c (Scheme 2).
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Scheme 2
The structure assignment of the N-substituted amino acid esters 5a-J; acyl hydrazide 6;
the N-substituted dipeptides 8a-f and acyl hydrazones 9a-c is based on 'H NMR spectral

and physicochemical analysis, Figure 2.



The '"H NMR spectra clearly confirm the regioselective N-alkylation for all isolated
products. Thus, the '"H NMR spectrum of 5a gave a singlet signal at 4.51 ppm typically
associated with NCH,. Furthermore, a multilplet, a triblet, and two singlet signals at 3.49-
3.46, 2.51, 3.55 and 6.63 ppm associated with two CH,, OMe and NH groups,
respectively. Also, the "H NMR spectra of all compounds showed two triplets at 2.64 and
3.01 ppm associated with the two CH, groups of the pyridazine skeleton.

The 'H NMR spectrum of the N-substituted dipeptide 8f exhibits signals at J 2.83-2.81,
3.80-3.78, 4.09, 6.83 and 8.97 ppm corresponding to functionalities found at the
dipeptide chain; two CH; (B-alaninyl residue), CH; (glycyl residue) and two NH groups,

respectively.

303 2.64 3.04 261
3.76
COOCH;

< > <\ > © < > <\ > o
N—N 3.55 N—N 8.97 /
4'512 51 S 461 ) 63081
o _/—< o ﬂ 4.09
N @] N (@]

663 H 3:49-3.46 sg3 H 380378

Ba 8f
Figure 2. Selected "H NMR of compounds 5a and 8f.

The 'H NMR spectrum of 9a in DMSO gave two D,O exchangeable broad signals at &
11.32 and 8.32 ppm with similar intensities, in addition to two D,O exchangeable broad
signals at & 11.42 and 3.84 ppm with larger intensities. We might conclude that the
hydrazone 9a solution in DMSO is present in the form of two tautomers (structure A) and
(structure B)*® with intramolecular hydrogen bonds of the type N-H:-+N=C stabilizing
each form in 1:2. ratio, respectively. The participation of the NH group in the N-H--"N=C
system is confirmed by a signal at 6 11.32 (structure A). Structure B is induced by
enolization of the hydrazide carbonyl which gave a signal at & 11.42 and 3.84 ppm

corresponding to NH group and an exocyclic OH group, respectively.
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