J. of Um-Salama for Science Vol 2 (1) 2005

Synthesis and Characterization of N-((6- substituted -
Benzothiazol -2-Y)  succinamic acid , 3-(6- substi-
tuted -benzothiazol-2-Y1) - Carbamoyl Propionyl
Chloride and study of their Biological effects

Mohammad Abdul Karim Al-Hadithi

Date of acceptane 8/1/2005

ABSTRACT

Twelve N-{6-substituted ~benzothiazol-2- yl ) ~Succinamic acids and  3-(6-
substituted  -benzothinzol-2-yh)-carbamoyl propionyl cbloride were symhcqucd in
good yields [rom reaction ol 3- benzothiazol-2-yl)-carbamoyl acrylic acid with
thionyl ¢hloride and the yicld reacted with bromine solution . The resulting com-
pounds arcidentified by their mps, Llemental Analysis I UV.and INMR.spectra.
Their steuctural formul were on firmed. The biological activity of these compounds
studie with a group of bacteria isolate and were compared with anti-biotics. The com-
pounds had shown varving activityes depending on their cocentrations and the type of
the substituting group

INTRODUCTION

Amic acids are compounds that Thus,amic actd chlorides are prepared
contain both a carbonyl group and an by the reaction of amic acids with
amide group i their structures. They thionyl chloride. They are very reactive
are obtained direetly from the reaction compounds that contain acidic chloride
of primary amines with avariety ol ¢y- and an amide group in their struc-
clic carboxylic acid anhydrides. The tures. The chemical behaviour of amic
usciucness of amic acids  lies in their acid chlorides  is similar (o that exhib-
uses in the synthesis of amic acid chio- ited by the carboxylic acid chlorides o
rides.csters amides.and imides'™ Their high  activity  towards nu-
Amic acid amic amides and their re- cleophillic substitutions is attributed to
fated  derivatives  have  long been the presence ol the carbonyl group in
known o posscss herbicidal acliv- their  structures. Aromatic amic acid
ity Derivatives of  N-ary! phthalamic chlorides arc  less reactive than ali-
acid possess growth regulting proper- phatic amic acid chlorides and both are
ties. No(Jnaphthyl) phthalamic acid ( morc  reactive than alkyl halides to-
naphthalam) and their  derivatives are wards nucleophilic substitution.
used as seledtive premergencee herbi- N- phenyleyelobexylamic acid s pre-
cides  for vegitable, sovbeans, potatocs parcd from the reaction of 1,2-cyclo-
and groundnuts, & hucyl dicarboxylic a11117yd1idc with ani-

line in dry acctonitrile!

*
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3-( G-substituted-Benzothiazol  -2-yl
Jearbamoyl-acrylic  acid is prepared
from the reaction of 6-R-2- amino ben-
zothiazot with matic anhydride. W

EXPERIMENTAL

The Melting points of the 3-(6-
substituted-benzothiazol-2-yl)-succin-
amic  acid and 3-(6- substituted-ben-
zothiazol-2-y1) - carbamoy! propionyl
chlorides were vecorded with u Gallen
Khamp mehling point apparatus and arc
listed 1n table( 1), Elemental analysis
is shown in table( 1) . IR .spectra were
recorded  with FT-IR-  spectropho-
tometer as KBr dise . Dise( lable 2,
UV-absorption  maxinia were recorded
in  cthano! with Shimadzu-Rece. and
'INMR  spectra were recorded on a
Bruker-AC-200 Ml FT-NMR spec-
trophotometer 1n Mutah university
JThe &values are shown i table ( 3).

Preparation of  N-(6-substi-
tuted-benzothiazol-2-yl)-suc-
cinamic acid.

To a solution of ¢ .02 mole) suce-
ciic anhydride in 50 ml dry dioxan
was added  (0.02 mole) 6-substituted
-2-amino  benzothiazole. The mixture
was refluxed for 2 hr, then cooled to
room  lemperature. The soifvent was
evaporated and the  solid product was
reerystallized  twice  from cethano! o
pive N-(0-substituted -benzothiazol-2-
yl}-succinamic acid

3-(6- substituted -benzothiazol-
2-yl carbamoyl)-propionyt clilo-
ride.

In a (106G mL) round bottom
ask, equipped with a double surlace
condenser fitted with anhydrous ca-
ticium chloride puard tube was placed
a mixture ol {0.02 molc} of N-{6- sub-
stituted -benzothiazol-2-yi)-succinamic
acid and (0.03 mol.) of thionyl chioride
and (25 ml.) of anhydrous THIE. The

86

reaction minzture  was relluxed on a
water bath f{or 1 hr . The solvent and
excess  thionyl chloride were evapo-
rated and the resulting solid was recre-
stystalized from  dry THIF and dried in
vacuum atl wnbient lemperture W give
crystals of 3-(6- substituted -benzothi-
azol-2-yl  carbamoyl)-propionyl chlo-
ride.

RESULTS & DISCUSSION
The intrared spectra of the pre-
pared N-(6- substituted-benzothiazol-
2-yD)-succinanie  acid  showed many
bands due ¢ stretching and bending
vibrations of the deflerent groups pres-
ent in the titled acids molecules. In
peneral, IR spectra of benzothiazol
succinamic derivatives showed three
bands in the region { 3080-3375) em™,
these bands were assigned to Ol car-
boxylic,and NH stretching vibrations (
sometimes the NI absorption were
found to overlap with carboxylic Ol
absorption). On the other hand IR
spectra showed two strong carbonyl
absorption bunds. One of them was ob-
served o the rc‘giun(17'05—17'60)(:111'I
due  to stretching of carboxylic acid

carbonyl while the sccond band was

observed at lower frequency {1620-
1650)em™ . duc to the stretching of
amide carbonyl  medium  intensity
bands were also observed at (1510-
1555)cm™ which might be assigned to
NH bending in plan. Data of the IR
spectra of the 3-(6- substituted -ben-
zothtazol-2-yl  carbamoyl}-propionyl
chloride  dervatives are listed in ta-
ble(2) . Inthe region (1710-1740em™
duc to stretching of carbonyl chloride,
IR spectra of all the prepared deriva-
tive showed amedium absorption at
wave number {1570-1595)em™ due o
stretching  vibration of (C=C) due to
aromatic bonrd.The chemical shifts of
individual protons of ail (12) deriva-
tives were  ussigned und given i table
(3). From this table vne can obsery that
there are (Cliz) group protons at &
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Biological activity

Material & Methods;
1-Preparation of concentration ;

Five diluted solulions were prepared
from the compounds under study.
These were (10,23,50,75.100) mg/mm.
Disks of filtering paper were saturated
with each dilution in order to decide
the deactivating capacity of these com-
pounds the isolated specimen
pathological bacteria.

of

2- The Isolated bacteria specimen;
Speeimen o bacteria were obtained
from dilfrens cases from the Labs of
Ramadi Central Hospital that cover
wonnds., buins , stolls, uvrine and car
infections. These specumen were diag-
nosed and cultured on anutrient agar
medium for use in the experiment,and
in measuring the deactivating capacity
of the preparcd compounds.
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The following table shaws the sources bacteria. This is  due to natural re-

of  the hacteria oblained and  their sistince ., mutations or the resistinee of

media. blasma that requires further study.
Tl bl iuree Calture Bacteria is known to be anti-toxic and
Staphyl 1 aurens siolls Bload ager il ekl T
Saphyiococan sz il e enjoys a resistince to anti biotic for
Pscudomonas scruginnsa Far tnfection | Nulrlentagar blasma._The results indicate that these
Klehsiclla preumaoniae burns MacConkey agar I
Saimonelin yphi S8 compounds are not able to pentrate to
Shigelln Sonpl urine | 8.8 agnr S ,

3- Test of deactivating capacity of

the prepared compounds;

The deactivating capacity agent ol the
isolated bacteria of these compounds
was tested by using the method of the
spread over the dises as diseribed by
Baucer, of af in (1966). 0 I'his method
uses dises o filtering paper saturated
with  live  delterent  concentrations
(10.25,50.75.100} ol the given com-
pound aller culturing this bacteria on
dishes on the hard Muller —Hinton
meditm, Dises of fltering paper.dhat
were  saturaied  with these  diflerent
preparcd compounds . were placed on
the  medium and then incubated at 37¢
24 hours. Anti-biotics (Tetracy-
cline, Amoxicillin Nalidixic  acid. Gen-
tamycin) were used to controd the bae-
teria  specimen. The deactivation di-
meters  were measured by special ruler
designed for this purpose.

for

Results

Tabel (4Y and (5) show the deac-
tivation capacity against the bacteria
speciimen of the  prepared compounds
under study
low concentrations did not have any de
activation capacily against the bacieria
specimen,  differing  deactivation ca-
pacily . Somce others did not show any
diactivation wheras the narrow deacti-
vation zone is in concentrations 75.and
100 MGAnm .

Discussion

The results of the present study
show thiat some of the prepared com-
pounds have a relativily weak deacti-

vating capacity against the spacimen of

The results show thal |

their target area in the cell , because of
a barrier, like the external tissue in the
cellular wall of the negative bacteria of
Grame Colour . This may prevent the
extracted access to the center of vital
clfeet in the ecll. The lack of deactiva-
tion areas for some compounds may be
duc to the lack of the suitable carrier in
the cell or the necessary energy 1o have
access to the internal target ™

The results ,on the other hand,show
that some compounds have a good de-
activating capacity against the isolated
bacteria specimen. This is due to the
pereentape of active material solved in
the water . Water is known to be the
most common  solvent in nature. It can
solve many compounds. The number
and quality  of active groups in the
compound have an effect on the deac-
tivating effect on microbes.!™

The study showed also many evidences
of other active anti-biotics that can be
put to further use in the system of Bio-
resistense  apainst the causes of several
plant discasus in order fo avoid the ex-
cessive use ol the chemical pasteycie-
des  that cause environumental prob-
fems and are very expensive.
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Table (4)
Blamciers ol desctivution of Bacteria by use Amcic acid compowml tn different conventr alion
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34 .6-1)imclIlyl-bcnzulixialulf
2ylcarbameyl)- propionyl chiloride

Y(6-Methybhenrathlanol
Iylearbumoyly- propluonyl chloride

3-(6-Nitro-benzothinzolk-
Zylearbumoyl)- propionyl chiluride

3-(6-Chlero-benzothiazel-
Zylearbamoyl)- propionyl chivride

3-(6-Bromoe-henxgethiazel-
2yleurhamoyl)- propivayl chloride

3-{6-Methoxy-Benzothinzol-
hantoyl)- propicnyl ehloride

Tetencyceline
Malidixi il
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