Kerbala journal of pharmaceutical sciences. D] 201 7 (12)222 Y auala slxl[2 30 < dlas

Synthesis of some saccharin derivatives containingy,2,3-triazoline
ring

Mustafa K. Shneshif, Ahmed W. Nasef, Saadon A. Aowda,

1. Department of Chemistry, College of Education Pare Science, University of

Diyala.

2. Department of Chemistry, College of Science Mdrsity of Baghdad.

3. Department of Chemistry, College of Science varsity of Babylon.

Keywords: Saccharin, 1,2,3-Triazolin, Antibacterial, Antidants
Received (August), Accepted (June)

Abstract

Some of 1,2,3-triazoline containing compounds wanepared starting from sodium

saccharin. The later was reacted with allyl chierfdrming allyl saccharin, then

reacted with n-heptyl azide to give compound (1ned as (N-((1-n-heptyl-1,2,3-

triazolin-4-yl)methyl) saccharin. Compound (1) wagdrolyzed under strong basic

conditions to form the carboxylic acid derivativ®).( Compound (2) reacted with

ethanol to produce the ester derivative (3), thierederivative (3) reacted with

hydrazine to form the hydrazide derivative (4). Qaund (4) was reacted with

propargyl chloride to form (5). Compound (5) fiyalleacted again with n-heptyl

azide to form (6). The compounds were identifiethgighe analytical and spectral

methods shown in the work. The compounds were defste their biological and
antioxidant activity; some compounds were active atlher was not.
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Introduction

Triazoline and its derivatives belong to the hetgctic class of compounds
and possess interesting biological characterisfibese compounds can be used in
medicine as antibacterial, antiviral, anticancerargiasthmatic, analgesic and anti-
inflammatory drugs because of their pharmaceutmalperties [1]. Furthermore,
triazolines. Interest in 1,3-dipolar cycloadditiomsolving olefins as dipolarophiles
and azides as 1,3dipoles originates from the syiotip®tential of these reactions
which lead to the formation of five membered nigngcontaining heterocycles like
1,2,3-triazolines. The The first involves the isoimeation of arylazoaziridines [3].
The second synthetic route to triazolines is th8-dlpolar cycloaddition of
diazoalkenes to Schiff bases (imines) [4]. A thiodte to 1,2,3-triazoline is the 1,3-
dipolar cycloaddition of azides to ethylenic compds [5]. 1,2,3-triazolines have
been used as versatile precursors Nfcontaining heterocycle€. Erba and D.
Sporchia [6] synthesized 4-aminoquinazolines andm@opurines from their
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corresponding triazolines. Triazoline can be cotackrinto thiadiazole ring under
acidic conditions [7], also they used in the systh@®f 1,2,3triazoles [8]. In this work
we synthesized six new 1,2,3-triazoline rings stgrfrom allyl saccharin and and
heptyl azide.

Experimental and Methods

The synthesis of the target molecules (1-6) arevehim the sequences of
reactions depicted in the scheme below. The F.$d&ctral data were recorded on
F.T.IR-8300 Fourier Transform Infrared Spectrophwtter SHIMADZU using
potassium bromide disc, Double-beam UV-VISIBLE $pmzhotometer (UV 1700
CP), SHIMADZU, *H-NMR and *C-NMR was recorder on Bruker Ultra Shield,
400MHz, using DMSO as solvent and TMS as intertextdard, Melting points°C)
were recorded on hot stage Gallen Kamp melting tpaipparatus and were
uncorrected and Thin-layer chromatography was pedd glass plats coated with
0.25 mm layer of silica-gel (Fluka). Chemical namédlow the IUPAC
nomenclature. Some starting materials were purchasem EMD Millipore

Corporation, Germany Tel. +49(0)615172-440 and weesl without purification.
[}
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1: allyl chloride, 2: n-heptyl azide, 3: hydrolysis (strong base),
4: ester formation (abs EtOH), 5: hydrazide formation(80% hydrazine hydrate),
6: allyl chloride, 7: n-heptyl azide.

2.3.1. Preparation of N-allyl saccharin:

Sodium saccharin 0.02 mol was dissolved in DMF 30Q aflyl chloride 0.02
mol was added and then the mixture was refluxed foours, after cooling 50 mL of
distilled water was added to the mixture formingracipitate, the precipitate was
filtered, washed with distilled water. The meltimgpint is (122C) with 90%
percentage yield and;R0.88). F.T-IR (KBr) crit) 3186 cmt, 3095 cmt, (2933-
2856) cm'.
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2.3.2. Preparation of n-heptyl azide:

Sodium azide 0.03 mol was added slowly to refluRddF 50 mL; the reflux
was continued until all the sodium azide dissoltleeh the n-heptyl chloride 0.015
mol was slowly added; the mixture then was reflugedrnight (the temperature was
fixed at 75°C), after cooling 50 mL of distilled water was add&0 mL of diethyl
ether was also added to the mixture and the ordayér was extracted (the addition
of diethyl ether was repeated three times), thendbmbined organic layers were
dried using magnesium sulfate, and evaporated uedierced pressure. The residue
was chromatographed (silica gel, light petroleufmegt to give the n-heptyl azide
with 88% percentage yield and @®.72). F.T-IR (KBr) crt) 2096 cmt, (2929-2858)
cml,

2.3.3. Synthesis of N-((1-n-heptyl-1,2,3-triazolid-yl) methyl) saccharin (1):

Allyl saccharin 0.01 mol was slowly added with 8tig to a solution
containing n-heptyl azide 0.01 mol dissolved in ROMMF; the mixture then
refluxed overnight; after cooling 50 mL of distdlewater was added, 50 mL of
diethyl ether was also added to the mixture andotiganic layer was extracted (the
addition of diethyl ether was repeated three timéen the combined organic layers
were dried using magnesium sulfate, and evaporatetr reduced pressure. The
residue was chromatographed (silica gel, light gbetrm ether) to give the titled
compound. The melting point is (1% with 79% percentage yield and ®.73).
F.T-IR (KBr) cnit) 3095 cmt, (2931-2858) cm,1732 cntt, 1625 cmt, 1593cm'. *H-
NMR (DMSO) &: 0.83(m,3H), 1.1-3.7(s,m,15H), 4.1(m,2H), 7.4-th%H), 3C-
NMR (DMSO0)3$: 13, 38-78, 116-142, 168.

2.3.4. Synthesis of 2-(N-((1-n-heptyl-1,2,3-triaziol4-yl)methyl) sulfamoyl)
benzoic acid (2):

Compound (1) 0.01 mol was refluxed with equivalamount of sodium
hydroxide solution, the reflux was continued utitg solution becomes clear; a white
precipitate was formed after the acidification lygtochloric acid, the precipitate was
filtered and washed with distilled water to give tthesired product. The melting point
is (190C) with 90% percentage yield and ®.70). F.T-IR (KBr) crit (3100-3600)
cm?, 3014 cnt, (2927-2852) cm, 1718 cmi, 1625 cmi, 1575 cm-. H-NMR
(DMSO0) 6: 0.90(m,3H), 1.7-3.6(s,m), 4.2(m,2H), 7.9-805H), 8.2(m, 1H), 12.9(w,
1H). 3C-NMR (DMSO0)s: 20, 38-74, 116-136, 158.

2.3.5. Synthesis of ethyl 2-(N-((1-n-heptyl-1,2,3izolin-4-yl)methyl) sulfamoyl)
benzoate (3):

Compound (2) 0.01 mol was dissolved in refluxedoalie ethanol 50 mL,
then few drops of concentrated sulfuric acid wedelea; the mixture was then
refluxed for 8 hours, after cooling the mixture wesitralized with sodium hydrogen
carbonate. The titled product was achieved by ensing the solution under reduced
pressure. The melting point is about (&GPwith 66% percentage yield and (R.68).
F.T-IR (KBr) cntl, 3101 cmt, (2924-2852) cm, 1730 cmt, 1625 cmt, 1560 cm'.
'H-NMR (DMSO0)§: 1.9(m,6H), 2.4-4.0(s,m,17H), 4.1(m,2H), 7.1-{§5H), 7.8(m,
1H). 3C-NMR (DMS0)s: 17, 38-74, 116-137, 163.

2.3.6. Synthesis of 2-(N-((1-n-heptyl-1,2,3-triaziol4-yl)methyl) sulfamoyl)
benzoic hydrazide (4):

Compound (3) 0.01 mol was dissolved in refluxecaeth 20 mL, hydrazine
hydrate (0.06 mol) was slowly added to the mixtditee solution was refluxed for 24
hours. The ethanol was removed by evaporating uretkrced pressure; the residue
was cooled in an ice bath forming a precipitatee phoduct was recrystallized from
abs ethanol and ethyl acetate to give the titlechpmund. The melting point is
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(198°C) with 72% percentage yield and @.70). F.T-IR (KBr) crt, (3471-3352)
cmt, 3209 cmt, 3125 cmt, (2958-2889) cm, 1681 cmt, 1625 cmt, 1595 cmt, H-
NMR (DMSO) &: 1.3(m,3H), 2.4-4.0(s,m,15H), 4.2(m,2H), 7.1-7.%Ht), 8.1-
8.4(m,3H).2*C-NMR (DMSO0)3: 20, 38-74, 116-140, 158.

Synthesis of 2-(N-((1-n-heptyl-1,2,3-triazolin-4-ymethyl)sulfamoyl)-N'-allyl
benzoic hydrazide (5):

Compound (4) 0.02 mol was dissolved in DMF 50 mbD20mol allyl chloride
was added, and then the mixture was refluxed fbodrs, after cooling 50 mL of
distilled water was added to the mixture formingracipitate, the precipitate was
filtered, washed with distilled water and recryitald from benzene and absolute
ethanol. The melting point is (185) with 84% percentage yield and ®.71). F.T-
IR (KBr) cm?, 3319 cmt, 3124 cmt, 3014 cmt, (2929-2810) cm, 1654 cm', 1624
cm?, 1580 cmt. *H-NMR (DMSO) §: 1.6(m,3H), 1.8-3.3(s,m,15H), 3.9-40(m,4H),
7.1-7.2(m,7H), 7.30(m,2H), 7.37(m,1H)*C-NMR (DMSO) 5: 17, 25-43, 70, 78,
121-136, 163.

Synthesis of 2-(N-((1-n-heptyl-1,2,3-triazolin-4-y) methyl ) sulfamoyl )-N'-((1-n-
heptyl-1,2,3-triazolin-4-yl) methyl) benzoic hydrazde (6):

Compound (5) 0.01 mol was slowly added with stgrito a solution
containing n-heptyl azide 0.01 mol dissolved in DMRe mixture then refluxed
overnight, after cooling 50 mL of distilled watermsvadded, 50 mL of diethyl ether
was also added to the mixture and the organic layes extracted (the addition of
diethyl ether was repeated three times), then dmebed organic layers were dried
using magnesium sulfate, and evaporated under eddpessure. The residue was
chromatographed (silica gel, light petroleum etheryive the titled compound. The
melting point is (207C) with 75% percentage yield and ®R.70). F.T-IR (KBr) cr,
3243 cmt, 3207 cmt, 3034 cmt, (2995-2810) cm, 1633 cit, 1620 cmt, 1530 cm,
'H-NMR (DMSO) &: 0.8(m,6H), 1.3-3.3(m,s,30H), 4.5(s,4H), 7.9-84), 8.03-
8.06(s,4H), 8.10-8.11(s,2H), 8.30-8.31(s,2HLC-NMR (DMSO) &: 20,22,31,36,42-
43,49.1-49.4,58,62,123,130-136,162.

Biological activity:

The test was performed according to the disk diffusnethod. The prepared
compounds were tested against one strain of Grasttiy@bacteria (Staphylococcus
Aureus), and two Gram negative bacteria (Eschexiaoli) and (Enterobacter).
Prepared agar and Petridishes were sterilized byclawing for (15min) at 12°C.
The agar plates were surface inoculated uniformdgnfthe broth culture of the tested
microorganisms. In the solidified medium suitabbased apart holes were made all
(6mm) in diameter, were filled with 1QDof the prepared compounds (1mg of the
compound dissolved in 1ml of DMSO solvent). Thelsegs were incubated at (&%)
for (24hours). The inhibition zones caused by theous compounds on the bacteria
were examined. The results of the preliminary suregtest are listed in Table (1).

Table (1): Biological activity of compounds (1-@aanst selected bacteria.
| compound | Staphylococcus Aureu| Escherichia coli | Enterobacter |
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1 ++ ++ ++
2 ++ + ++
3 + ++ +
4 ++ + +
5 + ++ ++
6 + + +

Key to symbols:

Moderately active = ++ (inhibition zone 11-20mm).
Slightly active = + (inhibition zone 5-10mm).
Inactive = - (inhibition zone <5mm).

Antioxidant Activity:
1) Ferric ion (Fe*®) antioxidant properties (reducing activity):

The antioxidant properties of the prepared compsundntaining 1,2,3-
triazoline ring to reduce (F&to F€?) were measured by using ferrozine [9]. The
reduction of (F&) by 1,3-oxzoline was studied at pH 5.5, due to smlubility of iron
at physiological pH, the reaction mixture contai®m®dmM sodium acetate buffer (pH
5.5). 1 mM ferrozine, 50, 100M of tested compounds and 10M of Fe(NQ)sz. The
reaction was started by the addition of FegN@nd the increase of absorbance at 562
nm after 3 minutes was recorded,"¥eoncentration was determined by using an
extinction coefficient for Fe(ferrozing¥ complex which is equal to 27.9 x 103'M
.cnmt [10].

2) Copper ion (Cu?) antioxidant properties (reducing activity):

The antioxidant properties of the prepared compsundntaining 1,2,3-
triazoline ring to reduce (Ctito Cu™) were measured by using 2,9-dimethyl-1,10-
phenanthroline (neocuproine) [11], an indicator @cale that binds specifically to the
reduced form of copper (Cubut no the oxidized form C® [11]. The reaction
mixture contained (20 mM) K#PQW/KOH buffer (pH 7.4), 20uM Cu(NGs)2, 600
uM  2,9-dimethyl-1,10-phenanthroline, 100M of the tested compounds. The
mixtures were incubated at room temperature for 1@@utes and then the
absorbances were recorded at 455 nm. The coppeemiation was determined by
using an extinction coefficient for Cu(neocuproii€xomplex which is 7.2 x £0
mM1 .cni?, that was determined by reducing"€with ascorbate [12].

Table (2): Antioxidant activity of compounds (1-#&)ainst F&.
Compound 10GM
0.0190
0.0049
0.0062
0.0054
0.0044
0.0052

OO IWN|F

Table (3): Antioxidant activity of compounds (1-#&)ainst Ctt.
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Compound 10QM
0.82
0.29
0.53
0.43
0.58
0.47
0.54

DO |IWIN|FL O

Results and Discussion

Triazolines synthesized in this work were identifigsing F.T-IRNMR and
13C-NMR and tested for their biological activity (&bacterial and anti-oxidant) the
synthesized Triazolines were achieved by startmeghfsodium saccharin the well-
known compound, the later was reacted with allybgtle in DMF and gave allyl
saccharin, in the other hand sodium azide wasedagith n-heptyl bromide in DMF
which formed n-heptyl azide, the later was reacneth allyl saccharin to form
compound (1).

Compound (1) was hydrolyzed under strong basic itiond gave compound
(2) and after several steps involving the formatdrester isomer, hydrazide isomer,
allyl isomer (5) again then to give compound (6).

The anti-bacterial activity for the synthesizednpmunds shows that the
compound (1) has higher anti-bacterial activity nththe other compounds and
generally the compounds have higher activity inpByococcus Aureus and
Enterobacter while have lower activity in Escheiactoli.

Triazolines (1-6) studied show higher reducing cétgaor copper ions than
for iron ions, this can be attributed to the staddaduction and oxidation potentials
of the metals, the standard reduction potentiathef CU%Cu'! (0.15 V) which is
much lower than that for F¥Fe™? (0.77 V). Compound (1) exhibits higher anti-
oxidant activity than the other compounds agaiogh ICu and Fe.
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