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Abstract:
This research involves the synthesis of some new 1,2,3-Traizoliene and 1,2,3,4-Tetrazole
derivatives. Firstly was converted 2-aminpyridine to thiazolo[4,5-b]pyridin-2-amine (A) by reacting
with ammonium thiocyanate in presence of glacial acetic acid. Then, compound (B) was prepared
from the reaction of (A)with p-acetamido benzenesulphonyl chloride in basic medium. Hydrolysis of
compound (B) in glacial acetic acid gives compound (C).Shiff bases (1-5) were prepared by reaction
of (C) with aromatic aldehydes . Compound (D) was synthesized from reaction of compound (C) with
acetic anhydride in presence of Conc. H2SO4 . Chalcone derivatives (6-10) were prepared from
reaction compound (D) with aromatic aldehyde. Finally
To achieve this work , Methyl- Dfructpyranoside (E) was synthesized by treating D-Fructose with Methanol in acidic medium under
thermodynamically controlled conditions to make sure that the fructopyranoside are the predominant
product. The hydroxyl group on C1 was converted into mesylester derivatives (F) by reaction (E) with
one equivalent of mesylchloride at 0Co
The vital compound in this synthesis compound (G) was obtained by treatment (F) with one mole of
sodium azide in presence of TBAB. Reaction (G)with Schiff bases gives1,2,3,4-Tetrazole derivatives
( 11-15 ),while reaction with unsaturated compound formed 1,2,3-Traizoliene derivatives (16-20) .
The synthesized compounds have been measured by their melting points, and characterized by C.H.N.
analysis, FT-IR and 1H-MNR spectroscopy.
Keywords: Azide, Sulfonamide derivatives,1,2,3-triazoliene ,1,2,3,4-tetrazole, β- D-Fructose
Introduction:
D-fructose is the second most abundant simple sugar in nature and so is a significant component
of human dietary sugar intake (1), and has widely derivatives especially in its furanose form (2).
Sulfonamide derivatives have been the subject of intensive studies, where a wide variety
of
those derivatives have been prepared and used in various physical, biological and pharmacological
fields (3).Schiff bases derived from aromatic amines and aromatic aldehydes have a wide variety of
applications in many fields as sulfonamide's Schiff bases have been reported to posses antimicrobial
activity (4) , anti-inflammatory activity (5), anti kinetoplastid antimitotic activity (6) antitumor activity (7)
and anti convulsant activity(8). Small ring heterocycles containing nitrogen, sulfur and oxygen have
been under investigation for a long time because of their important medicinal properties .(9) Also, has
been reported to possess a variety of significant and diverse pharmacological activities such as
antibacterial, anti consultant , anti hyperglycemic, antitumor, anti-HIV, anti-inflammatory and enzyme
inhibitory activities (10-12). .
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1,2,3-triazoles in the field of conformational studies has widely application as plant growth
regulators(13), bactericides(14), medical fungicides(15), insecticides(16) and in dyeing and color
development. (17)
1,2,3,4-Tetrazole and their derivatives possess broad spectrum of biological activity in both
medicinal and pharmaceutical, such as antimicrobial (18), antibacterial, antifungal, antiviral, antiinflammatory and anticancer (19).
In this paper, some new β-D-fructopyranoside containing 1,2,3-triazoline and 1.2.3.4-tetrazole
rings at C1 position where synthesized, and it has been considered as an interesting component in
terms of biological activity (20-22).
Experimental:
Chemicals:
All chemicals were used supplied from Merck , BDH and Fluke chemicals company . The
melting points were recorded using thermometer melting point apparatus, UK. The elemental analyses
were recorded using E.A.G.E.R.-100, Carlo Erba, Italy. FT.IR spectra were recorded using Fourier
transform infrared SHIMADZU FT.IR-8400S infrared spectrophotometer by KBr disc.1H-NMR were
recorded on Fourier transform Bruker spectrometer, operating at 400 MHZ.
Methods:
Synthesis of thiazolo[4,5-b]pyridin-2-amine (A).(23)
In a (250 ml) round bottomed flask equipped with a magnetic bar stirrer and a dropping funnel,
solution of bromine (1.2 ml) in glacial acetic acid(75 ml) was allowed to run through the dropping
funnel drop wise during 30 min. to a mixture of 2-aminopyridine (0.03 mol) and ammonium
thiocyanate (0.1 mol) in (150 ml) glacial acetic acid with stirring. The mixture was stirred for 1 hr.,
then diluted with water and neutralized with solid sodium hydroxide. The precipitated substance was
collected and recrystallized from a suitable solvent to obtain compound (A) .
Synthesis of N-(4-(N-thiazolo[4,5-b]pyridin-2-ylsulfamoyl)phenyl)acetamide (B).(24)
Compound (A) (0.01 mol) was added in a mixture of (20 ml) of dry pyridine and (80 ml) of acetic
anhydride. To this mixture, p-acetamido benzene sulphonyl chloride (0.02 mol) was added and the
mixture was heated for 2 hours on a water bath. The reaction mixture was poured into crushed ice, and
the precipitate obtained was filtered and recrystallized from ethanol to give white crystalline solid
compound (B)
Synthesis of 4-amino-N-(thiazolo[4,5-b]pyridin-2-yl)benzenesulfonamide (C).(25)
The compound (B) (0.03 mol) was hydrolyzed by boiling with (100 ml) of glacial acetic acid for
6hours and then the reaction mixture was poured into crushed ice, precipitate obtained was filtered
and recrystallized from ethanol to give white crystalline solid compound (C).
General procedure for the synthesis of Schiff bases (1-5).(26)
A mixture of equimolar quantities(0.01mol) of aromatic benzaldehyde and compound(C) was refluxed
for 24 hrs in (30 ml) of absolute ethanol and glacial acetic acid . The reaction mixture was cooled and
the crystals found was filtered , dried and recrystallized from ethanol to give compounds (1-5) .
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N-(4-(N-thiazolo[4,5-b]pyridin-2-ylsulfamoyl)phenyl)acetamide(D).(27)
A mixture of compound ( C ) (0.01 mol) and acetic anhydride (10 ml) with few drops of
concentrated sulfuric acid was refluxed for 2 hours at (60-70)Co. The initial content of the reaction is a
suspension, then it was clear solution after the temperature reached above (60)Co. Then, TLC showed
that the reaction was completed by using (benzene: ethanol, 4:1). After the reaction has been
completed the reaction mixture was added in to crushed ice water with stirring. The formed solid
product was separated by filtration, and re crystallized from ethanol.
General procedure for synthesis chalcones. (6-10).(28)
To a stirred mixture of ( 0.01 mol) of (D) and( 0.02 mol) of aromatic aldehydes in( 25 ml )
ethanol at room temperature, 40% NaOH aqueous solution was added portion-wise in ice bath after
which stirring was continued for further( 2-3) hr. Then, the TLC showed that the reaction was
completed by using (benzene: ethanol, 4:1). The color precipitate formed was filtered and washed
with 3% aqueous HCl ,then with distilled water and re crystallized from ethanol.
Methyl β-D-Fructopyranoside (E). (29)
(7.5 gm) D- Fructose is dissolved in 0.5% HCl ( generated by dissolving 1ml Acetyl Chloride in
106ml absolute Methanol ). Reflex under(70 – 80) Co for 3hrs. then poured evaporated under vacuum
gives (syrup) T.L.C (Benzene : Methanol) (4:1) showed that the reaction was completed
Methyl –1–O –methyl sulphonyl β-D-Fructopyranoside (F). (29)
To a solution of compound (E) (5 gm) in (20ml) pyridine Mesylchloride (1.3ml) was added drop
wise. At 0Co the reaction mixture was left overnight, then poured in to Ice-cold water and then
extracted with chloroform, evaporated under vacuum to give (syrup) T.L.C (Benzene : Methanol)
(4:1) showed that the reaction was completed.
Methyl –1–Azido β-D-Fructopyranoside (G). (29)
(4 gm) of compound (F) dissolved in (20)ml DMF, then (1.095) sodium azide with (0.4 gm) TBAB
were added. Reflex under 110 – 120 Co for 24hr. poured in to Ice – Cold water and then extracted
with chloroform, evaporated under vacuum to give syrup T.L.C (Benzene : Methanol) (4:1) showed
that the reaction was completed.
General procedure for synthesis 1,2,3-triazoline derivatives (11-15).(30)
Methyl –1–Azido –β–D–Fructopyranoside [G] (0.01mol) was dissolved in DMF (50ml). The α,βunsaturated compounds (0.01 mol) was added to the solution. The mixture was heated under reflux
at 110 oC for 24 hrs. After removing the solvent, the residue was washed with diethyl ether and recrystallized from ethanol. TLC showed that the reaction was completed by using (benzene :
methanol, 4:1).
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General procedure for synthesis of 1,2,3,4-tetrazoline derivatives (16-20).( 30)
(0.01mol) of appropriate Schiff base was dissolved in (25 ml) of DMF and to that (0.01mol) of
Methyl –1–Azido –β–D–Fructopyranoside [G] was added and the resultant reaction mixture was
heated to 125 oC for (24 hrs.). The solvent was partially evaporated. Finally, the contents were
filtered, dried and The TLC showed that the reaction was completed by using (benzene: methanol)
(4:1).
Test of Biological Activity of Chemical Compounds Prepared:
By using Toda’s (31) method for the test of biological activity of chemical compounds prepared
which includes the following steps:
1- Prepare bacterial suspension from used bacteria (Staphylococcus arueus and Escherichia coli)
and compare with McFarland tube 1.5× 108 cell /ml.
2- Spread bacterial suspension on (Muller Hinton Agar) homogeneously (0.1 ml) to cover the whole
medium.
3- Make holes in the paten dish by the cork piercing to diameter 6 mm at concentration used.
4- Prepare dilute solutions (30, 60) mg/ml for each compound at physiological pH (7).
5- Put the prepared concentrated solutions from chemical compounds in holes to know their
effectiveness for biological activity.
5- Incubate the paten dish at temperature 37 oC for 24 hours.
6- Measure the diameter of inhibition zone for each disc by the ruler to determine the effectiveness
of each compound and compare with the standard limits of sensitivity of the same species of bacteria
against antibiotics.
Results and Discussion:
Synthesis of thiazolo[4,5-b]pyridin-2-amine (A).
The compound (A) was prepared first by the condensation of 2-aminopyridine with ammonium
thiocyanate in the presence of bromine in glacial acetic acid .

The synthesized compound (A) was characterized by [C.H.N.S.] analysis, and the result of
experimental percentages was a good agreement with the calculated percentages of elements shown
in Table [1]. This is a good evidence for formatting our compounds . The FT-IR spectra of this
compound showed appearance of two absorption bands at (3420) cm-1 and (3350) cm-1 of the
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asymmetric and symmetric stretching vibrations of (-NH2) group and absorption band at (1555) cm-1
of the stretching vibration of (C=N) group of (hetero aromatic ring) of pyrimidine29 as well as the
stretching vibration of (C-S) at (840) cm-1. All of these absorption bands are good evidence to the
formation of compound (A).1H-NMR spectrum (δ ppm), (DMSO- d6) showed (Ar-H) (7.34-8.43 ),
(2H) (NH2) (6.93).
Table(1) [C.H.N.S] analysis data and some physical properties of synthesized comp. (A).
C.H.N.S. data
Com.

Calculated
Chemical
Formula

Found

No.

A

C6H5N3S

C%

H%

N%

S%

47.66
47.52

3.33
3.28

27.79
27.56

21.21
20.95

M.P.

Yield

0

%

C

155-156

77

Rf

0.75

compound (B) N-(4-(N-thiazolo[4,5-b]pyridin-2-ylsulfamoyl)phenyl)acetamide was prepared from
the reaction of (A) with p-acetamido benzenesulphonyl chloride in basic medium .The FT-IR spectra
of compound(B) showed disappearance of two absorption bands of the asymmetric and symmetric
stretching vibrations of (-NH2) group of compound (A) and appearance of the band between (1665)
cm-1 of stretching vibration of (C=O) carbonyl group and absorption band at (3310) cm-1 due to a
stretching vibration of (N-H) secondary sulfonamide, and the asymmetric(1336) cm-1 and symmetric
(1155) cm-1 stretching vibrations of (-SO2) group. [C.H.N.S.] analysis, gives good agreement result
between experimental and calculated percentages of elements. 1H-NMR spectrum (δ ppm), (DMSOd6) showed ((3H) (N-COCH3) 2.04) , (Ar-H) (7.46-8.42 ), (1H) (N-H)sulfonamide (11.21) ,(1H) (N-H)
amide (10.28).
Then hydrolyzed compound (B)with glacial acetic acid to form compound (C) 4-amino-N(thiazolo[4,5-b]pyridin-2-yl)benzenesulfonamide. The FT-IR spectra of compound(C) showed
appearance of two absorption bands at (3425) cm-1 and (3353) cm-1 of the asymmetric and symmetric
stretching vibrations of (-NH2) group and disappearance of of (C=O) carbonyl group and absorption
band at (3310) cm-1 due to a stretching vibration of (N-H) secondary sulfonamide as well as the
asymmetric (1335) cm-1 and symmetric (1150) cm-1 stretching vibrations of (-SO2) group .
[C.H.N.S.] analysis, gives good agreement result between experimental and calculated percentages of
elements. 1H-NMR spectrum (δ ppm), (DMSO- d6) showed ((3H) (N-COCH3) 2.12) , (Ar-H) (7.358.34 ), (1H) (N-H)sulfonamide (11.16) ,(1H) (N-H) amide (10.14).

URL: http://www.uokufa.edu.iq/journals/index.php/ajb/index
http://iasj.net/iasj?func=issues&jId=129&uiLanguage=en
Email: biomgzn.sci@uokufa.edu.iq

73

Al-Kufa University Journal for Biology / VOL.8/ NO.3/ Year: 2016
Print ISSN: 2073-8854 & Online ISSN: 2311-6544

Table(2) [C.H.N.S] analysis data and some physical properties of synthesized comps. (B)&(C).
C.H.N.S. data Calculated
Comp.
Found

Chemical
Formula

Yield
M.P.

No.

C%

H%

48.26

N%

S%

16.08

18.41

15.86

18.31

%

Rf

182-183

84

0.72

174-175

82

0.68

0

C

3.47
B

C14H12N4O3S2

48.17
3.25

C

47.04

3.29

18.29

20.93

46.96

3.26

18.17

20.87

C12H10N4O2S2

Schiff bases (1-5) were prepared by reaction of compound (C) with aromatic aldehydes in the
presence of glacial acetic acid to form :- 4-(4-(dimethylamino)benzylideneamino)-N-(thiazolo[4,5b]pyridin-2-yl)benzenesulfonamide (1) , 4-(4-bromobenzylideneamino)-N-(thiazolo[4,5-b]pyridin-2yl)benzenesulfonamide
(2)
,
4-(2-bromobenzylideneamino)-N-(thiazolo[4,5-b]pyridin-2yl)benzenesulfonamide
(3)
,
4-(2,4-dibromobenzylideneamino)-N-(thiazolo[4,5-b]pyridin-2yl)benzenesulfonamide
(4)
and
4-(4-chlorobenzylideneamino)-N-(thiazolo[4,5-b]pyridin-2yl)benzenesulfonamide (5) .
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The FT-IR spectra of Schiff bases showed disappearance of two absorption bands of the
asymmetric and symmetric stretching vibrations of (-NH2) group and appearance of the band between
(1600-1645) cm-1 of stretching vibration of (C=N) group and absorption band at (3315) cm-1 due to a
stretching vibration of (N-H) secondary sulfonamide, and the asymmetric(1330) cm-1 and symmetric
(1150) cm-1 stretching vibrations of (-SO2) group. [C.H.N.S.] analysis, gives good agreement result
between experimental and calculated percentages of elements table [3]. 1H-NMR spectrum (δ ppm),
(DMSO- d6) showed ((3H) (N-COCH3) 2.04) , (Ar-H) (7.25-8.35 ), (1H) (N-H)sulfonamide (11.28)
,(1H) (N=CH) Imine (8.75). ((6H) (N-(CH3)2 3.32) for compound (1).
Compound (D) N-(4-(N-thiazolo[4,5-b]pyridin-2-ylsulfamoyl)phenyl)acetamide was prepared from
reaction compound (C) with acetic anhydride in presence of Conc.H2SO4 The FT-IR spectra showed
disappearance of two absorption bands of the asymmetric and symmetric stretching vibrations of (NH2) group and appearance of the band between (1710-1715) cm-1 of stretching vibration of
(C=O)Amide group and absorption band at (3315) cm-1 due to a stretching vibration of (N-H)
secondary sulfonamide, and the asymmetric(1335) cm-1 and symmetric (1155) cm-1 stretching
vibrations of (-SO2) group. [C.H.N.S.] analysis, gives good agreement result between experimental
and calculated percentages of elements table [3]. 1H-NMR spectrum (δ ppm), (DMSO- d6) showed
((3H) (N-COCH3) 2.04) , (Ar-H) (7.25-8.35 ), (1H) (N-H)sulfonamide (11.28) .
Table (3) [C.H.N.S] analysis data and some physical properties of synthesized comps. (1-5).
C.H.N.S. data Calculated
Comp.
No.

1

2

3

4

Found

Chemical
Formula

C%

H%

N%

S%

57.65

4.38

16.01

14.66

57.58

4.34

15.94

14.57

48.21

2.77

11.84

13.55

48.15

2.64

11.75

13.52

48.21

2.77

11.84

13.55

48.15

2.64

11.75

13.52

41.32

2.19

10.14

11.61

C21H19N5O2S2

C19H13BrN4O2S2

C19H13BrN4O2S2

C19H12Br2N4O2S2

M.P.

Yield

0

%

C

232-233

87

0.72

248-249

88

0.65

256-257

87

0.7

266-267

85

0.62
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5

41.27

2.12

10.11

11.57

53.20

3.05

13.06

14.95

53.16

2.94

13.01

14.88

271-272

C19H13ClN4O2S2

88

0.67

Chalcone derivatives (6-10) were synthesized from reaction compound (D) with aromatic aldehydes
in basic medium to form :3-(4-dimethylamino)phenyl)-N-(4-(N-thiazolo[4,5-b]pyridin-2-ylsulfamoyl)phenyl)acrylamide (6) ,
3-(4-bromophenyl)-N-(4-(N-thiazolo[4,5-b]pyridin-2-ylsulfamoyl)phenyl)acrylamide (7) , 3-(2bromophenyl)-N-(4-(N-thiazolo[4,5-b]pyridin-2-ylsulfamoyl)phenyl)acrylamide
(8)
3-(2,4dibromophenyl)-N-(4-(N-thiazolo[4,5-b]pyridin-2-ylsulfamoyl)phenyl)acrylamide
(9)
,
3-(4chlorophenyl)-N-(4-(N-thiazolo[4,5-b]pyridin-2-ylsulfamoyl)phenyl)acrylamide (10) .

.

Table 4: [C.H.N.S] analysis data and some physical properties of synthesized comps. (6-10).
C.H.N.S. data Calculated
Com.
No.

Found

Chemical
Formula

C%

H%

N%

S%

M.P.

Yield

0

%

C

6

C23H21N5O3S2

06.755
7.53

...4
4.33

4..75
14.54

43.361
242-243
4.33

C21H15BrN4O3S2

.9.8.4
8.88

3.83
2.91

45.96
10.75

43...

7

.9.8.4

3.83

45.96

43...

8

C21H15BrN4O3S2

Rf

88

0.58

247-248

87

0.65

257-258

87

0.7

12.38
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8.89

2.90

10.76

12.37

9

C21H14Br2N4O3S2

.3...4
2.23

3.36
2.32

8..39
.28

45.681
261-262
0.65

89

0.62

10

C21H15ClN4O3S2

03.075
3.52

3.34
3.18

44.85
11.87

43.731
268-269
3.54

85

0.67

The objective of this work is the synthesis of some new β–D–fructopyranoside containing 1,2,3triazoline &1,2,3,4-tetrazole rings at C1 position derivatives in their structures. These compounds may
have biological effects beside being prepared for the first time.
First compound(E) was synthesized by treating D- fructose with methanol in presence of acid under
thermodynamically controlled conditions to form fructopyranoside as a predominant product (30) . The
structure of which was assigned from the FT-IR spectrum which showed strong absorption for (C-O)
glycoside at (1000-1100)cm-1 and (-OH) at (3000-3500) cm-1. Elementary analysis showed good
agreement of the calculated and found percentages . The hydroxyl group on C1 was converted into
mesylester (F) by treated (E) with one equivalent of mesylchloride at 0Co, FT-IR spectrum showed
weak band of hydroxyl , as well as (- SO2) (1180, 1350) cm-1with (C-O) glycoside at (1000-1100)cm1
. C.H.N.S analysis (the percentages of found agreement with calculated ) The vital compound in this
synthesis compound (F) was obtained by treatment of (F) with one mole of sodium azide in presence
of TBAB, the structure of which was assigned from I.R spectrum which showed a strong absorption at
(2100)cm-1 of (-N3) and disappear bands of (-SO2). Elementary analysis showed good agreement of
the calculated and found percentages and 1H-NMR spectrum (δ ppm), (DMSO- d6) showed (-CH3)
glycoside at δ(3.3)ppm , (CH2-N3) δ(2.9)ppm , (C-H) of sugar ring δ(3.4-3.6)ppm , (CH2) of sugar ring
δ(3.8)ppm and(OH) δ(4.6-4.8)ppm .

The (1,3) dipolar cycloaddition reaction(30) of compound (G) with Schiff bases (1-5)gives 1,2,3,4tetrazole derivatives :- Methyl-1-[-4-(5-(4-(dimethylamino)phenyl)-2,5-dihydro-1H-tetrazol-1-yl)-N(thiazolo[4,5-b]pyridin-2-yl)benzenesulfonamide]– β–D–fructopyranoside (11), Methyl-1-[-4-(5-(4bromophenyl)-2,5-dihydro-1H-tetrazol-1-yl)-N-(thiazolo[4,5-b]pyridin-2-yl)benzenesulfonamide]– β–
D–fructopyranoside
(12),
Methyl-1-[-4-(5-(2-bromophenyl)-2,5-dihydro-1H-tetrazol-1-yl)-N(thiazolo[4,5-b]pyridin-2-yl)benzenesulfonamide]– β–D–fructopyranoside (13), Methyl-1-[-4-(5-(2,4dibromophenyl)-2,5-dihydro-1H-tetrazol-1-yl)-N-(thiazolo[4,5-b]pyridin-2-yl)benzenesulfonamide]–
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β–D–fructopyranoside
(14),
Methyl-1-[-4-(5-(4-chlorophenyl)-2,5-dihydro-1H-tetrazol-1-yl)-N(thiazolo[4,5-b]pyridin-2-yl)benzenesulfonamide]– β–D–fructopyranoside (15).

The FT-IR spectra of compounds(11-15) showed disappearance of absorption bands of the (-N3)
group and disappearance of the band mesyl ester of stretchingand vibration of (C=N) group and gives
absorption band at (1450) cm-1 due to a stretching vibration of (N=N) secondary sulfonamide, and the
asymmetric(1330) cm-1 and symmetric and the asymmetric(1335) cm-1 and symmetric (1155) cm-1
stretching vibrations of (-SO2) group. [C.H.N.S.] analysis, gives good agreement result between
experimental and calculated percentages of elements table. 1H-NMR spectrum (δ ppm), (DMSO- d6)
showed ((3H) (-OCH3) 3.34) , (Ar-H) (6.65-8.43 ), (1H) (N-H)sulfonamide (11.32) ,(1H) (-CH) tetrazole
(4.62) ,(2H) (-CH2 (3.65)), (-OH) δ(4.7-4.8), ((6H) (N-(CH3)2 3.11) for compound (11).

Figure [2] 1H-NMR spectrum of the compound [11]
Also (1,3) dipolar cycloaddition reaction(()) of compound (G) with Chalcones (6-10)gives 1,2,3,
triazoline derivatives :- Methyl-1-[-4-(5-(4-(dimethylamino)phenyl)- 4,5-dihydro-1H-1,2,3-triazole-5carbonyl)--N-(thiazolo[4,5-b]pyridin-2-yl)benzenesulfonamide]–β–D–fructopyranoside (16), Methyl1-[-4-(5-(4-bromophenyl)- 4,5-dihydro-1H-1,2,3-triazole-5-carbonyl)--N-(thiazolo[4,5-b]pyridin-2yl)benzenesulfonamide]– β–D–fructopyranoside (17), Methyl-1-[-4-(5-(2-bromophenyl)- 4,5-dihydro1H-1,2,3-triazole-5-carbonyl)N-(thiazolo[4,5-b]pyridin-2-yl)benzenesulfonamide]–
β–D–
fructopyranoside
(18),
Methyl-1-[-4-(5-(2,4-dibromophenyl)-4,5-dihydro-1H-1,2,3-triazole-5carbonyl)-N-(thiazolo[4,5-b]pyridin-2-yl)benzenesulfonamide]– β–D–fructopyranoside (19), Methyl1-[-4-(5-(4-chlorophenyl)4,5-dihydro-1H-1,2,3-triazole-5-carbonyl)-N-(thiazolo[4,5-b]pyridin-2URL: http://www.uokufa.edu.iq/journals/index.php/ajb/index
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yl)benzenesulfonamide]– β–D–fructopyranoside (20).The FT-IR spectra of compounds(16-20)
showed disappearance of absorption bands of the (-N3) group and disappearance of the band mesyl
ester and stretching vibration of (C=N) group and gives absorption band at (1455) cm-1 due to a
stretching vibration of (N=N) secondary sulfonamide, and the asymmetric(1335) cm-1 and symmetric
and the asymmetric(1330) cm-1 and symmetric (1155) cm-1 stretching vibrations of (-SO2) group and
appearance of the band between (1610-1635) cm-1 of stretching vibration of (C=O) group. [C.H.N.S.]
analysis, gives good agreement result between experimental and calculated percentages of elements
table. 1H-NMR spectrum (δ ppm), (DMSO- d6) showed ((3H) (-OCH3) 3.33) , (Ar-H) (7.15-8.43 ),
(1H) (N-H)sulfonamide (11.35) ,(1H), (-CH) triazole (4.52) , (-CH) triazole (6.22) (2H), (-CH2 (3.65)), (-OH)
δ(4.6-4.8), ((6H) (N-(CH3)2 3.00) for compound (16).

Figure [2] 1H-NMR spectrum of the compound [16]
Biological activity:
The prepared compounds [11, 12, 14, 16,18 and 20] were examined for antibacterial activity
against Staphylococcus aureous (Gram-positive) and Escherichia coli (Gram-negative) by well
diffusion method in Mueller-Hinton agar medium.After 24 hours were measured for zone of inhibition
around each disc. The test results presented in Table [5] showed that [14] was exhibited slightly
active against S. aureous at (30mg) and was exhibited moderately active at (60mg), while was
exhibited highly active against E.coli at (30mg, 60mg).
Compound [12] was exhibited moderately active against S. aureous at (30mg, 60mg), while was
exhibited slightly active against E.coli at (30mg) and was exhibited moderately active at (60mg),
Compound [18] was moderately active against S. aureous at (30mg, 60mg), while was exhibited
highly active against E. coli at (30mg) and exhibited more highly active at (60mg), while the other
compounds were exhibited moderately active against S. aureous at (30mg, 60mg) and E. coli at
(30mg),but highly active at (60mg).
Table (5) Antibacterial activity of some synthesized compounds:
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Zone of inhibition in mm
Comp. Staphylococcus aureous (Gram-positive)
NO.

Escherichia coli (Gram-negative)

30 mg

60 mg

30 mg

60 mg

11

12 mm

16 mm

22 mm

26 mm

12

14 mm

17 mm

12 mm

15 mm

14

11 mm

15 mm

17 mm

28 mm

16

13 mm

15 mm

18 mm

25 mm

18

12 mm

16 mm

19 mm

27 mm

20

13 mm

16 mm

20 mm

25 mm
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