P

if} . %”\, KirkuR, University Journal /Scientific Studies (KUJSS)

& Volume 13, Issue 1, March 2018, pp. (212- 227)

Ol ISSN 1992 — 0849

Synthesis, Characterization and Biological Activity
Evaluation of Some New Azo Derivatives from 2- Amino

Benzothiazole and Their Derivatives

Mohammed Ali Muayad Hamzah *, lhmood K. Jebur 2, Abdullmajeed K. Ahmed *

12 Department of Chemistry, College of Science, University of Tikrit, Tikrit, Iraq.
3 Department of Chemistry, College of Science, Kirkuk University, Kirkuk, Irag.

'mohamadalialnavavi@gmail.com, 2 lhmood.jebur@yahoo.com,
*mohamed2016111@yahoo.com

ABSTRACT

This study includes synthesis 2-amino benzothiazole and its substitutes (M1-M14) by the
reaction of aniline derivatives with KSCN in presence of Br2 and glacial acetic acid then
neutralize by concentrated ammonia solution or (by 50% NaOH). The prepared compounds
(M3-M5-M6-M11) were used for preparation diazonium salts through reaction with NaNO2
and HCI, at that point diazonium salts were utilized specifically interaction with 4-amino
antipyrine and 4-amino-3-hydroxy-1-naphthalene sulphonic acid (in alkaline medium) to
produce azo dyes (M15-M22).

These compounds were characterized by their physical properties, spectroscopic
information (FT-IR, 1H-NMR, 13C-NMR and CHNS elemental analysis), and also to
systematically defining of a few active functional groups for these prepared compounds. The

biological activity evaluated for four of prepared compounds towards four kinds of bacteria .

Keywords: azo dyes, diazonium salts, benzothiazole, 4-amino antipyrine .
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1- Introduction:

Benzothiazole is un-homogenized a cyclic system due to sulfur atom on position (1) and
nitrogen on position (3) on thiazole that attached to benzene ring. It is important because of
multi applications, which attracted chemistry and pharmaceutical people because of biological
activities [1]. When the benzothiazole discovered, they helped in reducing the death percent
due to many diseases that could not cure before or a kind of high cost treatment [2]. From the
literatures, the benzothiazole and its derivatives used as virus inhibitors for (1-HIV), and
protein activities inhibitors [3]. They contain two un homogenized atoms of (N, S), in which
they give anti-inflammable activities [4], anti-tumors [5], anti-convulsant [6], anti-microbial
[7], anti-malaria [8], anti-infection bacterial [9], anti-fungi [10], tuber clauses, anti-parasitic
worms [11], and anti-diabetes [12]. The benzothiazole derivatives used as painkiller and
reduce the muscle spasms and it interact with nerve transfer of glutamate in biochemical and

electro-physiological experiments [13].

While the paints Azo, they are organic compounds that were prepared for the first time by
scientist (Peter) on 1858. They are prepared by coupling reactions in which Amine group
(NH2) is attached to the compound (2-ABT) and its derivatives with organic reagents in
acidic environment to give colorful organic compounds that absorbed at UV and visible
length [14]. These compounds are characterized by high stability because they contain azo
group (-N=N-) with double bond, accordingly it is classified as aliphatic and aromatic
homogenized and heterocyclic compounds. It was found that the aliphatic compounds are
limited in their distribution compared to aromatic compounds because of their low stability
and breaking down to nitrogen and hydrocarbons [15]. While the un-homogenized aromatic
azo compounds are distributed widely for their industrial, pharmaceutical, and medicinal
importance as they are prepared by the reaction of amine group with different aromatic
reagents [16].

2- Experimental Section

Melting point was determined by electro thermal, Melting Point Apparatus (uncorrected).
The IR absorption spectra were recorded via Shimadzu Transform FT- IR 8400S infrared
Spectrophotometer Fourier as KBr disc.The'H-NMR spectrum were recorded by'*H-NMR-
Spectrophotometer Bruker 500 MHz — Avance (Il1). The percentage of the CHNS elements

T —
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were calculated for a group of compounds. Biological activity was evaluated against four

different types of bacterial was performed for the produced derivatives .

Synthesis of 2-amino Benzothiazole Substitutes (M1-M14) [17]:

(0.2 mol) of p-fluoro aniline or substituted aniline and (0.2 mol, 19.4 g) of potassium
thiocyanate were added to (350 ml) of (97%) glacial acetic acid, the mixture was cooled
between (0-5)°C then (0.1 mol, 5.1 ml) of bromine dissolved in (50 ml) glacial acetic acid,
which was added slowly with stirring, temperature was kept between (0-5)°C, then the

mixture was stirred for (2 hours) at (0-5)°C .

The mixture was filtered off and the precipitate dissolved in warm water, then the mixture
was heated at (80)°C for (15 min). The produced solution neutralized with (50%) NaOH .The
precipitate was filtered off and collected on a filter paper and dried, recrystallization from

ethanol. The physical properties of the synthesized compounds are given in Table (1)

N
R/!/ \>\NH2

S

Table (1): physical properties of (M1-M14)

Comp. No. R Molecular formula Colour M.P°C) | Yield (%)
M; H C7/HsN,S white 126-128 75
M, 6-OH C7/HsN,SO black 245-248 76
M3 6-F C7HsN,SF yellow 186=188 90
My 5-Cl C7HsN,SCI white 187-190 85
Ms 6-ClI C7HsN,SCI white 200-202 90
Me 4,6-diCl C7H4N,SClI, brown 235-238 78
M- 4-Me CgHgN,S brown 137-140 70
Mg 6-OMe CgHgN,SO brown 166-168 89
Mg 6-COOEt C10H10N2SO; yellow 243-245 87
Mio 6-COMe CoHsN,SO orange 240-243 78
M1, 5-NO, C7HsN3SO, red 113-115 81
M, 6-Br C7HsN,SBr white 215-218 88
M3 4,6-di NO, C7H4N4SO, orange 244-246 80
M4 6-NO, C7HsN3SO, y9||OW 246-248 86

T —
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Synthesis of the Reagent Diazonium Salt With Coupling Solution (M15-
M22) [18]:

a. Synthesis of Diazonium Salt :
(0.001 mol) of 2-amino benzothiazole derivative was dissolved in acidic solution (5 ml) of

H,O with (2 ml) of HCI (37%) and cooled between (0-5°C) in ice-bath for further stirring. In
another conical flask dissolved (0.001 mol, 0.0069g) of sodium nitrite in (2 ml) of H,O was

added to first solution slowly with further stirring at temperature between (0-5)°C.

b. Synthesis of Coupling Solution :
Reagents 4-amino antipyrine, 4-amino -3- hydroxy-1- naphthalene sulphonic acid (0.001

mol) were dissolved in (10 ml) of sodium hydroxide (10%) ((1 gm) of sodium hydroxide
dissolved in (10 ml) of H,0) then cooled to (0-5)°C with stirring for 10 min. The diazonium
salt solution that prepared in step (a) was added to the solution prepared in step (b) with
further stirring for (2 hour) and cooled by ice, then filtered color precipitation then washed
with diethyl ether then recrystallized with absolute ethanol. The physical properties of the
syntheses compounds are given in Tables (2) and (3) and scheme (1) shows the synthesis of

some new 2-amino benzothiazole derivatives with diazonium salt.

XN HO ﬁ
R':— \>*N:N-R R= H,N O S—OH
s a !)l

Table 2: physical properties of (M15-M;s)

Comp. No. R’ Molecular formula Colour | M.P(°C) | Yield (%)
Mis 6-F C17H11N4S,04F white 137-139 65
Mg 6-Cl C17H11N4S,0,Cl white 156-157 67
M7 4,6-diCl C17H10N4S,0,Cl, yellow | 185-187 70
M 15 5-NO; C17H11N5S,04 brown 182-185 64

XN 5 CH
R-— \>7N:N—R R= <
L OL.
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Table (3): physical properties of (M1g-M2,)

Comp. No. R* Molecular formula Colour M.P(°C) | Yield (%)
M 19 6-F C13H15NGSOF ye”OW 100-103 72
M 20 6-ClI C13H15NGSOCI mllky 78-80 74
M 5, 4,6-diCl C1sH14NgSOCI, yellow 123-125 67
M 22 5'N02 C18H15N7SO3 brown 161-163 69
A~ NH, KSCN A~ NH, Br, N N\ . -
/ | _— / | T /l >—NH2Br
RN\ CH;COOH R sCN CH;COOH R Za
P-substituted aniline liq.NH, H,0
R=H, 6-OH , 6-F, 5-Cl , 6-Cl, 4,6-diCl , 4-Me , 6-OMe
, 6-COOEt , 6-COMe , 5-NO, 6-Br, 4,6-di NO,, 6- NO,
| >’NH2
s
M;-My,

X —N
| \ NH HCl NaN02 \
R/(\/VLS} 2 05°C /K\/VL > e

R =6-F, 6-Cl, 4,6-diCl ,5-NO, R=6-F, 6-Cl, 4,6-diCl , 5-NO,
1) 4-amino antipyrine

2) 4-amino-3-hydroxy-1- naphthalene
sulphonic acid

AN N
| N-N=N-R'
R/(\>Ls>7

R =6-F, 6-Cl, 4,6-diCl, 5-NO,

II()

- TR O

M;5-Mjyg Mio-My,

Scheme (1): synthesis of some new 2-amino benzothiazole derivatives and diazonium salts
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3. Evaluation Biological [19]:
The biological evaluation was carried out on four different types of bacteria for a number

of compounds prepared (4 compounds) against four types of pathogenic bacteria were used in
this study one of them (gram positive) is Staphylococcus aurea, and the rest (gram negative) is
Esheriechia Coli, Enterobacter Cloaca's and Bacillus subtilis. All these species are very
important in the medical field because of their resistance to antibiotics then incubated at
(37)°C for (24 hours).

The test solutions were prepared for some synthesized compounds and used dimethyl
sulfoxide (DMSO) as a solvent to concentrations (150, 100, 50) mg / ml were obtained for
each of these derivatives by dissolved (150 mg) in (1ml) of (DMSQO) obtained to (150 mg /
ml) of concentrated solution , then took (1ml) of the (150mg / ml) concentrated solution and
added (0.5ml) of solvent (DMSQO) obtained to (100 mg / ml) of concentrated solution. Also
took (1ml) of the (150mg / ml) concentrated solution and add (2.0ml) of solvent (DMSO) to
obtained to (50 mg / ml) concentrated of solution.

4. Results and Discussion

Synthesis 2-aminobenzothiazole substitutes (M1-M14) :
FT-IR spectra [20] of (My,) showed characteristic absorption bands at (3421-3326 cm™)

and (1512-1330 cm™) due to v(NH,) in thiazole ring and v(NO,) asymmetric and symmetric

respectively.

Other bands appeared at (1575 cm™), (1630,1421cm™) and (3218,3085cm™)which
attributed to v(C=N)aromatic, v(C=C)benzene ring and v(C- H)in aromatic ring respectively.
FT-IR spectral data of the prepared compounds (M;-My4) are listed in Table (4) and Fig. (1)
shows the (FT-IR) spectra of (My,).

'HNMR spectrum of compound (M1 , Ms , M3) Figure (2,3 and 4), showed clear signals at
(4.64) ppm and (8.2-7.15) ppm belong to (NH2) and aromatic protons respectively .While
BCNMR spectrum Y of the compound (Ms) Fig. (5), showed signals at (17.5) ppm, (22
ppm), (112 — 131) ppm and (161) ppm due to CH3 carbons, O-CHj3 carbons, aromatic carbons
and C=0 carbon respectively.

T —
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Table (4): FT-IR spectral data of the prepared compounds (M1-M4)
Characteristic bands of IR. spectra (cm™ , KBr disc )
Comp.
No. E DA o W(C=N) | v(C=C) | w(C-N) | v other
arom.
3114 1463
M; H 3295 3153 1671 1612 1355 —
3200
M, | 6OH | 3275 8125 1680 14711 1359 3600
3164 1583
(CH)
1000
3145 1463
M; 6-F 3294 3160 1671 1612 1354 1(3F9)0
540
3156 1471
My 5-Cl 3270 3180 1684 1583 1344 785
(CI)
540
3147 1463
Ms 6-Cl 3290 3178 1670 1612 1355 785
(CI)
540
. 3133 1471
Ms 4,6-diCl 3270 3145 1680 1583 1350 785
(CI)
3160 1463 2850
My 4-Me 3295 3143 1675 1612 1360 (CH)
3330 3076 1598 1307
M | 6-OMe | 535y 3095 1676 1554 | 137 | (c-0)aliph.
3135 1463 1735
Mg 6-COOEt | 3291 3165 1675 1612 1355 (C=0)
3135 1471 1715
My 6-COMe 3275 3168 1680 1583 1352 (C=0)
1512
My, 5-NO, 3292 3187 1675 1463 1357 1330
3145 1612
(NO,)
510
3123 1471
My, 6-Br 3271 3154 1685 1583 1350 651
(Br)
. 1512
4,6-di 3134 1463
Mgz NO, 3295 3165 1671 1612 1359 1330
(NO,)
3326 3085 1421 1512
Mys 6-NO; 3421 3218 1681 1353 1330
1630
(NO,)

T —
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Fig. (2): "H-NMR spectra of (M)

Web Site: uokirkuk.edu.ig/kujss, E-mail: kujss@uokirkuk.edu.iq

220



Kﬁl{yl{, University Journal /Scientific Studies (KUJSS)

Volume 13, Issue 1, March 2018, pp. (212- 227)
ISSN 1992 — 0849

Tekstil Laboratuvari
HMR Analiz Raporu

¥ildliz Teknlk Universitesi TURKAS

1% Sorusiusul  Uem. F. Finar Cepiar Eyol
imeas

Laboratuvar MIGUrSE Doc, Dr. Huera Can Kertaran
imea:

Tagihy

sapta Sayisi: N
T1gitL Fefarans: WS Mabot=1 [laletma Lod Mabat) |

BAML F1 =0170480
o 1o 1 /k
RO

Date, 20170008 s NH:
Tima FEpE)

INFTRD poc
FROERD e PARED BB
e k0
™ €356
SoEvINT o
2 LiE
o o
e STE WD
TioREE nr
i aee
e

B P

1 .Bb an 8 T -3 5 4 3 2 1 o -1 =2

FLIN 1T 40T W ppm
5501 505, 1X]9K% KA — —t

st Btk [i] =

E 200,1223000 Mz = |

o e

i 8,90 Hz Gorus ve Torem 1

a o

e 100

ATIEIANA § e THPSF. JUEATLON RUECATL W CATIRIOL DU3OLITE Belonan gonderen BATAR Carsfirdan alisi yapilan rumeelers 31T analin sejerieriatr,
IS Baagans kanpean Fan Edes 4 Balied Tabaril bincastassni

=aid
Fi 0SS0 D 201700 Becpurie BLa 1)

B paped, Baledatuasin rasiil beed aieafen 3lases Lepralasipe e3eStilasad, ferands ve sataresd

ekl oo
*3a.1VEd O 4 i anar LLEY

vapmedar quesrsiesie,
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Fig. (5): **C-NMR spectra of (Mo)
Synthesis of the reagent diazonium salt with coupling solution (M15-M22) :

FT-IR spectra of compound (Msg) showed characteristic absorption bands at (3544 cm™)
and (1469 cm™) due to v(O-H) phenol and v(N=N) azo group. Other bands appeared at
(1672 cm™) and (1168 cm™) which attributed to v(C=N) in thiazole ring and v(C-F) in
aromatic ring respectively. FT-IR spectral data of the prepared compounds (Mis-My,) are
listed in Table (5) and Fig. (6) shows the (FT-IR) spectra of (M1g). "HNMR spectrum [22]. of
compounds (Mis-My) showed clear signals at (8.2-7.25) ppm, (3.4) ppm and (6.7) ppm

belong to aromatic protons, (NH,) and (O-H) proton respectively.
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Table (5): FT-IR spectral data of the prepared compounds (M15-My,)

Characteristic bands of IR. spectra (cm™ , KBr disc)

Comp.
No. R R v(OH) Da(:s)}nﬁ) v(C=C) | v(C=N) v(C-N) v others
y 1168
Mo | "o | elp | asas | 2 1463 | 46720 | 1350 | 1380
O 3060 1612 (C-F)
540
My | " (ol g ar| ssaz | 3104 | ML | e | g 785
O 3165 1583 @)
p 540
som | 46— 3114 1463
My dio) | 3354 3150 1612 1678 1366 (735)
2927 1512
Mg | O som | 5 3544 3060 1433 1672 1315 1330
Q NO, 1596 (NO,)
o 1168
3114 1463
Mo @);[ 6—F | 3350 3153 1612 1675 1365 (13_8F0)
o 540
3150 1471
Mao Ok\l[ 6-Cl | 3340 2160 1583 1682 1353 (735)
e | 46 3155 1463 240
May Ok\l[ dio) | 3358 3150 1612 1668 1377 (735)
o 1512
At | 5o 3155 1471
My Ok\l[ No, | 3359 S1on e 1679 1356 (1|\:Iego)
o ? 2

Fig. (6): Infrared spectra (FT-IR) of compound (M3s)
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5. Biological Activity:

The Preliminary study of antimicrobial activity for the most of
prepared compounds showed that compound (M11,M3,M17 and M14) has activity against
Staphylococcus aureus, Bacillus subtilis, Esheriechia coli and Eterobactern in comparable to
ofloxacin. The 2-amino benzothiazoles and its derivatives have biological activity against
type of bacterial [23], therefore we tried to study evaluation of biological activity for
derivatives prepared from 2-amino benzothiazoles, and choose four types of bacterial, and

they were; Staphylococcus aureus, Bacillus subtilis,Esheriechia coli, and Eterobactern.

a. The compounds (My;, M3 and Mj7) showed highly significant activity against (Bacillus
subtilis), The compounds highly affected electronegative groups compared to compounds
with halogen groups against (Bacillus subtilis).

b. The compound (M3) showed high effect against (Eterobactern), while compounds (My; and
M37) showed moderate to good activity against .

c. The compound (Mi;) showed highly effect against (Staphylococcus aureus coli) while
compounds (M14 and M;7) showed good

d. effect against. While non existing effect for compound (M3).

e. The compounds (M4 and My;) showed moderate effect against (Esheriechia coli), while
compounds (M3 and M17) non existing effect show against this bacteria.

The results showed that most of the tested compounds possessed good antibacterial activity as

shown in Table (6).

Table (6): antibacterial activity

Comp. Code of Bacillus Staphylococcu | Esheriechia
- Eterobactern .
No. Compounds subtilis S aurea coli
1- My 23 14 19 12
2- M; 26 35 _ _
3- My, 24 15 13 B
4- My 17 13
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6. Conclusion
In this study used substituted 2-Amino benzothiazoles have different groups to prepare a
substituted diazonium salt and coupling new reagents, 4-amino antipyrine and 4-amino -3-

hydroxy-1-naphthalene sulphonic acid and prepare derivatives sulphonamide.

One step process for synthesis of 2-aminobenzothiazole by using substituted aniline,
potassium thiocyanate and bromine in acidic condition at low temperature (0-5°C). For the
acidic media, acetic acid as solvent. Based on previous results, the study concluded the

followings:

1- Purity and characterization of the synthesized compounds were confirmed by
determination of physical properties (melting points, FT IR spectroscopy, elemental
microanalysis, *H NMR spectra and **C-NMR).

2- From the antimicrobial and cytotoxic activity studies, compound (M3;) showed the best
activity that may be a potential candidate for a new drug discovery.
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