Medical Journal of Babylon-Vol. 7- No. 4-3 -2010 2010 - aol il g CIAY sa) - adbad) slaall Audal) Jibs e

Synthesis, Characterization and Antimicrobial Activity of some
New 2-M er capto benzothiazole Heterocyclic Derivatives

Rafah F.AI-Smaisim Ayad M.R. Raauf  Afrah Mohammed Hassan Salman’
Collage of Pharmacy, University of Al-Mustansriya, Irag.
" De, Collage of Pharmacy,University of Al-Mustansriya, Irag.

MJB

NV

Abstract
New heterocyclic derivaive of 2-Mercaptobenzothiazole have been synthesized: firstly, Schiff base of
2-(1,3-benzothiazol -2-ylthio) acetohydrazide derivatives (3-7) were prepared by refluxing 2-(1,3-
benzothiazol-2-ylthio) acetohydrazide (2) with different aromatic aldehydes and ketones, then two of
synthesized Schiff's bases (4,5) were cyclized with acetic anhydride formed oxadiazole ring (8,9).
Secondly, [(1,3-benzothiazol-2-ylthio)acetyl]hydrazinecarbothiocamide (10) was prepared by reacted
compound (2) with ammonium thiocyanate in dry benzene, then refluxing (10) with sodium hydroxide
(2N) followed acidification by hydrochloric acid solution formed (11) . Thirdly, reacted (2) with
acetylacetone afforded (12) .fourthly, compound (13) was formed by refluxe compound (2) with
ethylacetoacetate; then refluxing (13) using absolute ethanol (98%) and formaldehyde with different
primary amines formed (14-17) and with hydrazides derivatives formed (18-20). finaly,
dihydrophthalazine 1,4-dione derivative ( 21) was prepared by condensation of compound (2) with
phthalic anhydride using absolute ethanol and glacial acetic acid. All structures of newly synthesized
compounds were elucidated by elemental analysis and spectral data (IR and UV). Some of the
synthesized compounds (4, 5,8,9,11,12,15,17,20 and 21) were screened for their antibacterid activity.
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Introduction various biological activity [1,2]. The
he chemistry and pharmacology of benzothiazole have recived the
benzothiazole derivatives have attention of medicinal chemists due to
been of great interest because of its their wide range of biological activities
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which  include anti-inflammatory,
analgesic, antibacterial activities [3,4].
Recently isatin-linked benzothiazole
analogs on breast cancer and matching
non-cancer cells[5].

The aim of the present work to
synthess new heterocyclic derivative
of  2-Mercaptobenzothiazole and
antimicrobial screening of some
synthesized.

Materials and Methods
Apparatusand Chemicals

All reagents and solvents used were
of Merck, Fluka and BDH.The melting
points were determined in open
capillaries tube on Stuat SMP10
Melting point apparatus. The purity of
the compounds was confirmed by TLC
using slica gel (0.5mm thickness,
Merk) and visualized iniodine. The IR
spectra were recorded in potassium
bromide on Shimadzu FTIR-8400S.
Spectral Wave  length  (Ama)
measurements were recorded on UV
1650 Shimadzu spectrophotometer by
using 1 cm quartz cell.
The elemental anayses (C, H, and N)
were performed using Perkin-Elmer
240C analyzer. Their results were
found to be in good agreement with
caculated values.
Experimental:
Ethyl (1,3-benzothiazol-2-
ylthio)acetate (1) [6]

2-Mercaptobenzothiazole (0.2mol)
and ethylchloroacetate (0.02 mol) in
dry acetone in the presence of K,COs
(20g) was refluxed for 10 hr and the
reaction mixture poured into ice and
neutralized with dil.HCI, the solid thus
obtained was washed severa times
with water and recrystalized from
chloroform; yield 80 %, as a white
crystal. m.p. 58-59 'C.
2-(1, 3-benzothiazol-2-ylthio)
acetohydrazide (2) [6]

A mixture of compound (1)
(0.1mol) and hydrazine hydrate (0.13
mol, 98%) in ethanol (200ml) was
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refluxed for 6 hr, after cooling; the
solid product was filtered, dried and
recrystalized from ethanol, yield 66
%, as off-white crystal. m.p. 191-192
C.
2-(1,3-benzothiazol-2-ylthio)-N'-
(arylmethylene)acetohydrazide (3-
716l

To a stirred solution of compound
(2) (0.01 mole) in absolute ethanol (30
ml), the appropriate adehyde or
ketone (0.01 mole) (3-7) was added.
The mixture was refluxed for 4 hr and
cooled to room temperature. The

precipitate  was  filtered and
recrystalized ~ from  appropriated
solvent Table 1.

2-{3-acetyl-5-[(1,3-benzothiazol-2-
ylthio)methyl]-2,3-dihydro-1,3,4-
oxadiazol-2-yl}-N,N-
dimethylanilineg(8)[7]
4-{3-acetyl-5-[(1,3-benzothiazol-2-
ylthio)methyl]-2,3-dihydro-1,3,4-
oxadiazol-2-yl}benzene-1,3-diol (9)
redistilled acetic

[7]

A solution of
anhydride (10ml) was added slowly to
compounds (4, 5) (0.001 mol). The
mixture was heated under reflux for 6
hr. The reaction mixture was cooled,
poured onto water and alowed to
stand at room temperature for 3 hr.
The solid product formed was
collected and recrystallized from
petroleum ether/ ethyl acetate mixture.
2-[(1,3-benzothiazol-2-
ylthio)acetyl]hydr azinecar bothioami
de (10)[8]

The hydrazide (2) (0.01 mol) was
added to ammonium thiocyanate (0.01
mol) in dry benzene (10ml) and the
mixture was heated under reflux for
6hr.The solid material obtained on
cooling was filtered and recrystallized
from methanol.
5-[(1,3-benzothiazol-2-
ylthio)methyl]-4H-1,2,4-triazole-3-
thiol (11)[8]

The compound [10] (0.001 mol)
was treated with 2N-NaOH in absolute
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ethanol under reflux for 5 hr, after
cooling , the solution was made acidic
with conc.HCI and the precipitate was
then recrystallized from chloroform .
2-{[2-(3,5-dimethyl-1H-pyrazol-1-
yl)-2-oxoethyl]thio}-1,3-
benzothiazole

(12) [9]

The hydrazide (2) (0.002 mol) and
acetyl acetone (1ml, 0.1 mol) was
heated under reflux for 1 hr, then
ethanol (10ml) was added and the
mixture was refluxed for additiona 3
hr. The reaction mixture was allowed

to cool .The solid product was
collected and recrystallized from
ethanol.

2-[(1,3-benzothiazol-2-ylthio)acetyl]-
5-methyl-2,4-dihydr o-3H-pyrrol-3-
one (13)[10]

A mixture of (0.01lmol) of
compound (2) and (0.01mol) (13ml) of
ethyl acetoacetate was heated on water
bath for 2 hr. with stirring. The
resultant heavy reddish syrup was
allowed to cool to room temperature it
was washed thoroughly with ether to
remove colored impurities. The solid
thus separated out was filtered, dried
and purified by recrystallization from
ethanol.
4-(arylmethyl)-2-[(1,3-benzothiazol -
2-ylthio)acetyl]-5-methyl-2,4-

dihydro-3H-pyrazol-3-one (14-17)
[11]
2-[(1,3-benzothiazol-2-ylthio)acetyl]-
5-methyl-4-{[ 2-

arylhydrazino]lmethyl}-2,4-dihydro-
3H-pyrazol-3-one (18-20) [11]

A Mixture of (0.005mol) of (13),
5ml of formaldehyde and (0.005mol)
of primary amine derivatives (14-17)
or hydrazine derivatives (18-20) was
refluxed with 25ml of 98% ethanol for
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2 hr. The resultant mixture was
concentrated. The resultant solid was
dried and purified by recrystallization
from appropriate solvents Table 1.
2-[(1,3-benzothiazol-2-ylthio)acetyl]-
2,3-dihydrophthalazine-1,4-dione

(21)[2]
A mixture of hydrazide (2)
(0.01mol), phthalic anhydride

(0.01moal) in 5ml absolute ethanol and
glacial acetic acid (0.005mol) was
refluxed for 3 hr,cooled . The reaction
mixture was poured into crush ice. The
solid obtained was filtered, washed
with  dilute sodium bicarbonate
solution and recrystallized from
ethanol.

Biological Screening

Agar wdll-diffusion method [13,14]
using Mueller Hinton agar medium
were screened for their antibacterial
activity of synthesized compounds
(45, 8,9, 11, 12, 15, 17, 20 and 21)
against test organism S aureus,
S.epidesmidis, K.peneumoniae,
Enterobacter SPP, P.aerugenosa and
E.coli . The drug Amikacim was tested
under  smilar  conditions  for
comparison.

Wells were made (by scooping out
medium with sterilized cork borer
(6mm) in each plate which was
streaked with test organisms. Uniform
volume of different concentration
500pg/ml and 250 pg/ml of the test
synthesized compounds were placed in
each of the cavity, after over night
incubation at 37 ‘C. The diameter of
inhibition zone formed around the well
was measured in mm DM SO was used
as a solvent for al the compounds,
which did not show any inhibition
against test micro-organism.
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Table 1 Physical and Analytical data of the synthesized compounds (3-21)

Calc. (Found) %

Com. M olecular M.P Color Recrystalized | Yield
No. Formula °‘C Solvent (%) C H N
3 | CuHNJOS, | 159 | Off-white Ethanol B T T
191- 58.38 4.86 15.16
CigH1g N4O Orange Ethanol 70
4 | CMeNOS | o) g (58.21) | (4.82) | (15.22)
186- Pale- hlorof 53.48 3.62 11.70
5 | CiHisNzOsS, Greenish- | Chloroform- 1 59| 533y | (353) | (11.82)
188 Ethanol
Ydlow
Chloroform- | . | -— | - | -
6 Cx»H17N30S, 150 brown methanol 69
165 | . | o = =
7 C17H15N3082 167 brown Ethanol 72
203 Petroleum 58.25 4.85 13.59
8 | CaHaN.OS: | Red ether-Ethyl 61 | (58.08) | (4.77) | (13.70)
acetate
102- Dark- Petroleum 53.87 3.74 10.47
9 | CiHisN:OsS; | 1, | Greenish- | ether-Ethyl 62 | (53.93) | (3.81) | (10.61)
Ydlow acetate
>220 40.27 3.36 18.79
Pale Chloroform 42.86 2.86 20.00
11 CioHsN4Ss 195 | 8l | (4277) | (279) | (20.14)
148- Pale- 55.26 4.61 13.82
12 C1H13N30S, Ethanol 71
149 | brown (55.05) | (4.55) | (13.95)
250- . 51.11 3.61 13.77
13 Ci3H11N30,S, 251 Off-white Ethanol 68 (51.23) | (3.75) | (13.90)
14 CaoH17N40:S, aily Pale- Benzene Y e
Br brown
235- Water: 50.79 3.70 17.28
15 CxH>:N-,O Yelow 55
aHaNiOSs |07 ethanol (50.65) | (3.62) | (17.38)
16 CxsH24N6O 264 Ydl Ethanol S7.69 4.62 16.15
2sH2aNs0sS, ow ano (57.51) | (4.55) | (16.29)
Pae- | _ | | | | e
17 CisH14NO2S, 227 brown Benzene
271- | o o =
18 CxH10N50,S, 277 orange Chloroform 58
266- Pale- Water: 46.60 3.30 19.03
19 CxH17N7O 41
2HNiOsS: | o6g brown ethanol (46.71) | (3.38) | (19.15)
240- Pale- Weter: | | - | - | e
A CzH20NeOsSe 242 brown ethanol 40
195- . 55.28 2.98 11.38
21 Ci7H11N305S, 196 Off-white Ethanol 66 (55.12) | (2.86) | (11.49)
425
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Resaults and Discussion
Scheme (1) summarized the
performed the synthesis of the target

O anhydrous K CO

(21)

PG

of benzothiazole
derivatives in thiswork
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Scheme 1

Accordingly reaction of 2-
mercaptobenzothiazole with  ethyl-
chloroacetate in dry acetone in
presence of K,COs; afforded the Ethyl
2-(benzothiazolylthio) acetate (1)[6].
Compound (1) was treated with
hydrazine hydrate in ethanol to

C@_ i,

) ] 17
1” Rz’ o) CHj3
SN / (14-20)

S—CH 3 H,

N
NH,SCN | | (IDI
_C—_
s S—CH,

N s (13)

NH ”/NHz

(10)
U
s S—CH’ZC\N—N

(11) R=

(14)

(15)-—1\'1—@—50 2—N H<N\,3N

ﬁl_\sw an . jl\l DN‘SH

(16)

afforded compound (2). Compound (2)
proved to be a versatile compound for
synthesis of variety benzothiazole
derivatives (3-21).

Thus, reaction of the hydrazide (2)
with various aromatic aldehydes and
ketones in refluxing ethanol afforded
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new Schiff bases (3-7). The IR
spectrum of compound (3), showed a
moderately strong band at 3348.79
cm* due to (NH) stretching vibrations,
at 1678.13 cm™ for (C=0 of amide)
and 162654 cm® for (C=N)
stretching  vibration. The U.V.
spectrum for compound (3) has Amex
(MeOH) of 400 nm and 362.0 nm due
to (nn) and (n-m) trangtion
respectively. Other IR bands of the
synthesized Schiff's bases (3-7) ae
listed in Table 2. Refluxing the
Schiff’s  bases (4,5) with acetic
anhydride for 6 hr afforded good yield
of oxadiazol derivatives (8,9). The
chgracteristic bands in IR spectrum of
compounds (8,9) exhibited at regions
1660.22 - 1667.01 cm® (C=O,
ketone),1614.41- 1623.03 cm™ (C=N),
1271.13 cm™ - 1235.84 cm™

(C-O-C) and 1427.37 cm™ (CHy)
stretching vibration[15].

The synthesis of the compound (11)
was achieved in two steps, the first
step was the preparation of compound
[10] by trestment the hydrazide (2)
with ammonium thiocyanate in dry
benzene under reflux for 6 hr, the
resulting product after isolation
showed an IR spectrum which
exhibited bands at 3350,3378.38 cm™
(NH,), 3107.58 cm™ (N-H), 1651.12
cm' (C=0, amide) and 1280.27cm™
(C=S) . The second step involved the
treatment of (10) with (2N) sodium
hydroxide in absolute ethanol under
reflux for 5hr to give compound (11).
The IR spectrum exhibited
characteristic bands at 3195.9 cm™ (N-
H, 1, 2, 4- triazole), 2800.20 cm™ (SH)
and 1673.91 cm™ (C=N).
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Hydrazide (2) easly undergoing
cyclocondensation reaction with acetyl
acetone or ethylacetoacetate gives
pyrazol-yl derivative (12) and pyrrol-
one derivative (13) respectively. The
IR spectrum of compounds (12, 13)
showed the disappearance of the
characteristic bands of (NHNH,)
group. The IR spectrum for compound
(13) exhibited bands 1718.22 cm™
(C=0, cyclic), 1672.14 cm™ (C=0,
amidyl) and strong band 1621.58 cm™*
(C=N), which give a good indication
for the cyclization [16]. When
Compound (13) was treated with
different primary amines (14-17) or
different hydrazide (18-20) in the
presence of formaldehyde produced
compounds (14-20). Thus, the IR
spectrum of compound (17), showed
bands 3353.54 cm™ attributed to the
(NH) group, 2750.89cm’™* refer to (SH)
and 1424.76 cm™ (C-S-C). The IR
spectrum of compound (18), showed
band at 3369.64 cm™ attributed to the
(NH) group. Other IR bands of the
synthesized compounds (14-20) are
listed in Table 2.

Further compound (21) was
obtained in good vyield when the
hydrazide (2) was allowed to condense
with phthalic anhydride. The structure
of this compound was confirmed by
the presence of amidic carbonyl
stretching vibration bands 1739.79
cm? (C=0, amide), 1668.48 (C=0,
cyclic amide) and 3327.44 cm*(NH).
The U.V. spectrum of compound (21)
has Amx (MeOH) of 464.0 nm and
312.0 nm due to (nn) and (m-m)
transition respectively.
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Table 2 Spectral datafor compounds (3-21)

Compoun v(C-H)al.
d uv _ _ v(C-Hjar.
Number Amax v(C=0) v(C=N) Others
(nm)
2970)asy
400 ( 1070 (C-S)q
3 oy | 167813 162654 | (2850) sy SB75 (1D
3050
434 2950 asy ]
4 202 | 166848 162076 | 2850y 1‘;@3636(3'\(‘,\%')3)5‘
220 3050 : s
563 (2950 )asy interference with
5 o | 167075 162299 | (2800)sy 3349.94 (NH; )«
3070 680.37 (p-sub.)
311 (2900 )asy
6 1675.94 163681 | (2800)sy 3346,55 (N-H)«
283
3050
2830
7 287 | 166212 1634.82 1481.44 (C-CHs )s
3030
755 2950 asy 3500.87-358354 (OH)«
8 23| 166022 1614.41 2800 sy 1271.13 (C-0-C )
3075 1427.37 (C-CHs )«
7 ((229825(3)33 123584 (C-O-C )q
9 v | 1667.01 1623.03 oo 1389.34 (C-CHs )«
1437.66(N-CH) «
- (2950 )asy 3350,3378.38 (NH>)x
10 oo | 1es112 160002 | (2800)sy 3107.58 (NH )«
30855 1280.27 (C=S)q
2970) asy
318 ( 3195.90 (NH )«
1 | 3 1673.91 2820
222 ( 308)5W 2800.20 (SH )«
(2995) asy
12 3 1668.8 15056 | (2850)sy 139087 (CHz) «
3044
2950) asy
300 | 171822 ( 1250-1231 (C-N)
13 269 | 167214 162158 | (2850) sy 75554 (C-S) o
3008
670 (C-B)s
386 | 172004 (2950) asy
14 oo | oo 162223 | G 3150.80 (NH )«
o | 172 (2940) asy 130090 (507) = g
15 Ses | 167383 158022 | (2800)sy 112062 (S02) 2 )
3077 810 (S-0) 4, 3356.81(NH )q
328 | 171590 (29603 1350.28 (CHa) «
16 200 | 1677.99 1505.91 o 3400.31 (NH )
251 1290.52 (N-N) «
3353.54 (NH )«
17 0| 1sd 1630.05 (220 2750.89 (SH).
: 1424.76 (C-S-C)q
(2970)asy
18 223 | 17877 1627.70 (2800),, 3369.64 (NH )«
: 3080
" 300 | 172484 1610.00 (22%5203 asy 3389.39 (NH )«
277 | 1666.98(ring) (2820)9 | 155020;1354.01 (aromatic NO,) «
20 572 1288‘ ?)g 1635.79 ((229872(2) a;’ %?5%3((0’\{2) );
322 30. : 3005 1400.07 (C-S-C)q
(ring)
(2970) a5y
21 | amaare 162718 | \2820) sy 3327.44 (NH )q
1668.48 3085
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Antimicrobial Activity

Some of the newly synthesized
compounds (8,9,11,12,15,17,20 and
21) were screened for  their
antimicrobia activity the results given
in Table 3.

The antibacterial activity was
carried out in vitro using the agar well-
difftuson method [13,14] using
Mueller Hinton agar medium against
test bacteria (S. aureus, S.epidesmidis,
K.peneumoniae, Enterobacter SPP,
P.aerugenosa and E.coli).

From the table its clear that
compounds (8,9,11,12,15,17,20 and
21) exhibited good antibacteria
activity against Stphylococcus aureus,
Saphylococcus  epideredis  and
Enterobacter SPP. Moreover,
compounds (4) and (5) showed good
antibacterial activity againgt
Enterobacter SPP only. All derivatives
ae devoid antibacteria  activity
against K.Penumoniae, P,aeruginosa
and E.coli.

The drug Amikacim shows 100%
inhibition with test bacteria.

Table 3: Antimicrobial activity of some compounds synthesized

Compou Zoneof Inhibition ( diameter in mm)
ndNo. | Saureu | S.epidesmi | K.peneumo | Enteroba | P.aerugen | E.coli
s dis niae cter SPP’ osa

5 10
8 11 11 10
9 12 11 11
11 10 10 11
12 11 10 11
15 15 14 13
17 15 15 12
20 14 13 13
21 12 12 11

Amikaci 17 20 17 16 16 17
n

"500ug/ml and 250 pg/ml, ~ 30pg/disc
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