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Abstract

In this work new different hetero cyclic derivatives were synthesized that which including B-Lactam, teterazole and also
thiazole rings.The starting material is 2-amino-6-methoxy-Benzothiazole. All these reactions follow by (TLC) and
Measurement melting points for some of these derivatives. The compounds identified by FT-IR and some of them by 1H-NMR
and 13C-NMR spectra., The prepared benzothiazole derivatives in this study gave good results through appearance of new
bands and disapearance of other bands in formatted compounds that gave first data to formation benzothiazole derivative ,
while second technique represented by resonance spectra that gave also good results for formatted benzothiazole derivative.m
in addition to flowing of all reactions by paper chromatography.
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1.Introduction

The Thiazole ring, a five membered heterocyclic
unit with sulfur and nitrogen at(1, 3) positions, is
found in natural products such as a component of the
vitamin thiamine (B1)®. Thiazole ring and it
Derivatives are planar and aromatic(pi-electron)
delocalization and more aromaticity®*than oxazole
ring . A number of thiazole derivatives were
synthesized by the Hantzsch thiazole synthesis, along
with other methods®® . Thiazole derivatives have
attracted the interest of medicinal chemists due to
group of their biological activities including anti-
fungal, anti-bacterial, anti-HIV, anti-hypertension,
anti-inflammatory, anti-cancer, anti-convulsive and
anti-depressant I3
B-lactam (also known 2-Azetidinone) are four-
membered cyclic amide derived from 3-amino-
propanoic acid( 4%, The parent heterocyclic ring of
azetidinone is azetidine that is a four member
heterocyclic ring system with (N) as hetero atom . 2-
Azetidinone includes a carbonyl group on the second
position which is one of the most common
heterocyclic rings found in many antibiotics®®). B-
lactam is named as such, because (N) atom is
attached to the [B- carbon atom relative to the
carbonyl group. The(N)atom in this ring chemically
is reactive in nature and also is responsible for the
antimicrobial activity®"1®), Tetrazoles contains a five-
member ring consisting of four nitrogen atoms, one

carbon, two hydrogen atoms, and an electron-rich
planar structural features and poly-nitrogen (920,
Tetrazole rings are an important organic compounds
category of nitrogen-rich heterocyclic, showing the
wide range of applications in various fields like drug
development, organic synthesis, material science, and
chemistry coordination @Y. Through non-covalent
reactions, Tetrazole can interact with many enzymes
and receptors in living organisms to demonstrate
broad biological properties like anti-bacterial@?
anticancer®) antifungal®® anti-inflammatory®® anti-
malarial®®  anti-tubercular®  antihypertensive
activities® analgesic®39 and anti-viral G132, the
synthesis by assisted Microwave is a branch of green
chemistry. The application of this branch in organic,
organometallic and coordination chemistry continues
to develop at striking pace. Microwave-irradiated
reactions under solvent free or less solvent conditions
are catchy offering reduced pollution, low cost and
offer high vyields together with simplicity in
processing and handling. The salient features of
microwave approach are shorter reaction times,
simple reaction conditions and enhancements in
yields®3-34),

Materials and Methods:
Chemistry
All chemicals were of highest purity and
supplied by Fluka and Merck -company.
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Measurements of the melting points were recorded
by using electro thermal 9300,” melting point
engineering LTD , U.K”. (T.L.C)Thin layer
chromatography was performed on silica gel and
spots were visualized by lodine vapors.” FT-IR”
spectra, Fourier transform infrared shimadzu
(8400) using potassium bromide (KBr pellets) and
the values are expressed in cm?, 1H-NMR & 13C-
NMR-spectra in (ppm) unit were operating in
DMSO -d6 as solvent using (Agilent Varian 500
MHz)-Tehran university /Iran.

General procedure for synthesis of Schiff bases
derivatives (Y,N)by Microwave irradaition®®:

Y) [4- ((6-methoxybenzo[d]thiazol-2-
ylimino)methyl)phenol].

(N) [ 6-methoxy -N-(4-
nitrobenzylidene)benzo[d]thiazol-2-amine].

A mixture of aromatic aldehydes (0.001 mol)
(0.122 gm of p-hydroxy benzaldehyde and 0.15 gm
of p-Nitro benzaldehyde) respectively with 2-amino-
6-methoxy benzothiazole (0.18gm,0.001 mol) in
absolute Ethanol (1 mL)and 2 drops of glacial acetic
acid were added in ceramic crucible. The contents
were subjected to microwave irradiation at 120 W
about 6 min. for (Y) ,7 min. for (N). Progress of the
reaction was monitored by TLC. After the completion
of the reaction, solid product was obtained in reaction
mixture which re crystallized with absolute Ethanol.
re crystallization provides the title compounds as
solid crystals.

(Y) yellow,M.F= C15sH12N202S ' M. Wt.= 284,
M.P °C=234-236 R;=0.95 (Benzene 2.5 ml :

EtOH2.5 ml) Yield =59 %.
(N) Orange M.F= CisH11N3OsS M. wt.= 313,
M.P °C=246-248 R;=0.8 (Benzene 4 ml :

EtOH 1 ml), Yield =73.43 %.
Traditional method for synthesis of Schiff base
derivative( Z)©®,
(2) 2-(6-methoxybenzo[d]thiazol-2-ylimino)-1,2-
diphenylethanol

(0.001 mol, 0.21gm) of Benzoin(ketone) was
dissolved in absolute Ethanol about (25 ml) in the
presence 3drops of glacial acetic acid then added 2-
Amino-6-methoxy-Benzothiazole (0.001 mol,0.18
gm) . The reaction mixture was refluxed at (78
C)with stirring for 24 hour. The progress of the
reaction was followed by TLC by using (Benz:
EtOH,) as mobile phase. After the completion the
mixture was re-crystallized from absolute Ethanol.
(z) Earthy M.F= C22H18N202S M. wt.= 374,
M.P °C=108-110, Rr; =0.85 (Chloroform 4 ml:

MeOH 1 ml) Yield =70 %.
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General procedure for synthesis of B- Lactam
derivatives (LY,LN,LZ)®.

(LY) [3-chloro-4-(4-hydroxyphenyl)-1-(6-
methoxybenzo[d]thiazol-2-yl)azetidin-2-one].

(LN) [3-chloro-1-(6-methoxybenzo[d]thiazol-2-yl)-
4-(4-nitrophenyl)azetidin-2-one].

(LZ) [3-chloro-4-(hydroxy(phenyl)methyl)-1-(6-
methoxybenzo[d]thiazol-2-yl)-4-phenylazetidin-2-
one].

To a mixture of Schiff base (Y,N,Z) (0.001 mol)(
0.28, 0.31, 0.374) gm Respectively in dioxane
(30ml)and EtsN (0.35 ml, 0.0025mole), chloro acetyl
chloride (0.2 ml, 0.0025 mol) was added drop-wise
at( 5-10 °C)for each reaction . The reaction mixture
was stirred for (24 hrs.) at room temperature ,then
poured into crushed ice to dissolve The salt(EtsN*
HCI) tri ethyl amine hydrochloride. The mixture was
extracted by using chloroform(CHCIs) ,then the
solvent was evaporated and the yield was re-
crystallized from absolute ethanol. the reaction was
monitored by (T.L.C).

(LY) Brown mzM.F= Ci7H13CIN20sS M. Wt.=

360 M.p °c=0il R =0.85 (Benzene 2.5 ml :
EtOH 2.5 ml) Yield =57.7 %.

(LN) Red Brown m.F= C17H12CIN30sS M. Wt.=
389 M.p °c=Decom.285 R; =0.65 (Benzene 3
ml : MeOH 2 ml) Yield =50 %.

(Lz) Light Earthy = M.F= CaH1CIN203S, M.
wt= 4505 Mp -°c=102-104 Ry =07
(Chloroform 4ml: EtOH 1 ml) vield =90.4 %.

synthesis of N-Chloroacetamide derivative(C) 9.

[2-chloro-N-(6-methoxybenzo[d]thiazol-2-
yl)acetamide].

An equivalent moles (0.01mole,1.8gm) of 2-
Amino-6-methoxy-Benzothiazole and tri ethyl amine
(1gm ,0.01mol) in DMF, then( 1.13gm, 0.01mol)from
chloro acetyl chloride was added drop-wise. The
reaction mixture was stirred for(5 hrs.) at room temp.
The progress of the reaction was monitored by T.L.C.
at the end of the reaction; the solvent was evaporated.
The precipitate obtained was washed with distilled
water ,filtered and re-crystallized from abs. ethanol.
The product has been confirmed to be formed by the
sodium fusion process where the test was positive by
forming a white precipitate when adding a solution
of (AgNO3).

(c) Dark Earthy = M.F= Ci0HsCIN202S M.
Wt.= 256.5 M.p °Cc=77-79, R; =0.8 (Benzene
3ml: EtOH 2ml) Yield =72.5 %.

of Azide

Microwave irradaition:

synthesis derivative(C1)®) by
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(C1) [2-azido-N-(6-methoxybenzo[d]thiazol-2-
yl)acetamide].

An equivalent moles(1.3gm,0.005 mol.) from N-
chloro acetamide derivative(C) and Sodium Azide
(0.33gm,0.005mol) with (2ml) DMF were added in
ceramic crucible. The contents were subjected to
microwave irradiation at 120 W about 26 min.
Progress of the reaction was monitored by TLC.
After the completion of the reaction, solid product
was obtained which re crystallized with absolute
Ethanol.

(c1) Earthy  M.F= Ci0HsNsO2S M. wt.= 263,

M.P °C=123-125 R; =0.9 (Benzene 3ml: EtOH

2ml) yield =71 %.
synthesis of Thiazole ring derivative(C3)“? by

Microwave irradaition:
(C3) [N5-(6-methoxybenzo[d]thiazol-2-yl)thiazole-
2,5-diamine]

An equivalent moles(0.26gm, 0.001mol) from
N-chloro acetamide derivative(C) and Thio urea
(0.076gm, 0.001mol) with (2ml) absolute Ethanol
were added in ceramic crucible. The contents were
subjected to microwave irradiation at 120 W about
15 min. Progress of the reaction was monitored by
TLC. After the completion of the reaction, solid
product was obtained which re crystallized with
absolute Ethanol.

(c3) Light Brown = MF= CiuH10N4OS2 M.
wt.= 278 M.p °c=0il Ry =0.8 (Chloroform
2ml : MeOH 3ml) Yield =76.4 %.

steps of synthesis Tetrazole Derivative (T1):
synthesis of Schiff bases derivative (Sh)by
Microwave irradaition:

(SH) (4-((pyrimidin-2-ylimino)methyl)phenol):

A mixture of 4-Hydroxy Benzaldehyde (0.61gm,
0.005mol) with  2-amino  Pyrimidine (0.5
gm,0.005 mol) in absolute Ethanol (1 mL)and 2 drops
of glacial acetic acid were added in ceramic crucible.
The contents were subjected to microwave irradiation
at 120 W about 53 min. Progress of the reaction was
monitored by TLC. After the completion of the
reaction, solid product was obtained in reaction
mixture which re crystallized with absolute Ethanol.
(SH) yellow | M.F= CiutHoNsO M. wit.= 199,
M.P °Cc=78-80 R; =0.8 (Chloroform 2.5ml :

MeOH 2.5ml) Yield =66.8 %.

synthesis of Tetrazole Derivative (T1)®:
(T1)[2-(5-(4-hydroxyphenyl)-1-(pyrimidin-2-yl)-
1H-tetrazol-2(5H)-yl)-N-(6-methoxy
benzo[d]thiazol-2-yl) acetamide].

(0.2gm ,0.001mole) of Schiff base (SH) was
dissolved in(25 mL) of DMF and to that (0.26gm
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,0.001mole) of Azide derivative (Cl)was added
and the resultant reaction mixture was refluxed to
(90)°C for (7 hrs.)) The solvent was partially
evaporated. Finally, the contents were filtered,
dried and recrystallized from absolute ethanol.

(T1) Brown M. F= C21H1sNsOss M. Wt.= 462
M.P °c=110-112 R; =0.8 (Benzene 3ml:
MeOH 2ml) yield =77 %.

synthesis of Tetrazole Derivative (T2)“? :
(T2)[2,2'-(1,1'-(1,4-phenylene)bis(5-thioxo-1H-
tetrazole-2,1(5H)-diyl))bis(N-(6-
methoxybenzo[d]thiazol-2-yl)acetamide)].

(0.53gm ,0.002mole) of Azide derivative
(C1)was dissolved in(25 mL) of DMF and to that
(0.19gm ,0.00lmole) of p-phenylene di
isothiocyanate was added and the resultant reaction
mixture was refluxed to (90)°C for (10 hrs.) The
solvent was partially evaporated. Finally, the
contents were filtered, dried and recrystallized
from absolute ethanol.

(T2) Light Brown M F= C2sH22N12045, | M.
Wt= 718 M.p °c=81-83 R; =0.8 (Benzene
2.5ml: MeOH 2.5ml) Yield =73 %.

Results and Discussion:
2-Amino-6-methoxybenzothiazole is  starting
material for synthesis of different hetero cyclic
derivatives in many lines. The first line included
preparation of f-Lactam derivatives .In this line many
Schiff bases were prepared from2-Amino-6-
methoxybenzothiazole with two aromatic aldehydes
that which (p-hydroxy benzaldehyde and p-nitro
benzaldehyde)(Y,N) respectively by Microwave
irradiation by Very small guantities of the reactants
and the solvent, the other Shiff base was prepared
from the same aromatic amine with the Keton
(Benzoin)by The reflux process to the boiling point
of the solvent absolute EtOH, It lasted for a long
time, unlike the microwave method, Which took a
few minutes Scheme(l). All Shiff bases
characterized by FT-IR Spectra Figures(1,2,3)
Where it is observed disappearing two bands of
aromatic amine at (3388-3294)Cm™ and appearing
the imine group bands at(1600.9,1666.5 and 1672)
Cm for ('Y,N and Z) respectively , also appearance
the absorption bands for (OH) in Y and Z at
(3415.9,3388) Cm™* respectively. Schiff Base (Y)
also confirmed by 1H-NMR and 13C-NMR
Figures(4,5). 1H-NMR spectrum (ppm)(DMSO-d6 )
for (Y)characteristic signals at ppm: (S,
1H,0H)10.83,( S,1H,CH=N- ,) 8.82,(S ,3H ,OCH3)
3.67 ,(m,5H for benzene rings) (6.40-7.35).  13C-
NMR spectrum for (Y)characteristic signals at ppm:
C (S-C=N in Thiazole ring ) 166.53 , C (-C-OH in
phenyl ring)162.79, C (-CH=N)154.18, C (Aromatic
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rings)(121.60-138.21), C(OCHs) 55.21These signals
are confirm to the formation of Schiff Base ().
From these Shiff bases have been prepared B-Lactam
derivatives(LY, LN, LZ) by a mechanism [2+2] cyclo
addition Which is known as Staudinger Reaction Via
addition Chloro acetyl chloride in the presence of Tri
ethyl amine as base catalyst at (5-10) °C “3, B-
Lactam derivatives characterized by FT-IR Spectra
Figures(6,7,8) via disappearing absorption bands for
imine groups and appearance the absorption bands
duo to carbonyl lactam ring at(1730,1732 , 1710)for
(LY, LN, LZ) Cm? respectively. in an acyclic amide
the carbonyl group has stretching vibration about
(1735-1755)cm in the case of monocyclic lactams.
this indicates that the carbonyl group in four
membered ring behaves like" ester" group®. also
appearance the absorption bands for (OH)group in
LY and LZ at (3414,3415.9) Cm respectively.” p-
Lactam(LY) confirmed by *H-NMR and *C-NMR
Figures(9,10). 1H-NMR spectrum (ppm)(DMSO-d6
) for  (LY)characteristic signals at ppm: (S,
1H,0H)10.26, (S ,3H ,OCHs;) 3.67,(d, J=5
Hz,1H,CH-N Lactam ring)(4.35), (d, J=5Hz ,1H,CH-
Cl Lactam ring)(9.35)“ (m,5H for benzene rings)
(7.60-8.01). 13C-NMR spectrum for
(LY)characteristic signals at ppm: C (-C=0 in
Lactam ring ) 178.95 , C (-C-OH in phenyl
ring)163.67, C (-C-S-N inThiazole ring)166.53, C
(Aromatic rings)(112.57-142.74),C(-CH-CI)
54.27,C(OCHs) 47.27 These signals are confirm to
the formation of (LY).

2-Amino-6-methoxybenzothiazole was
converted to chloro acetamide derivative by reaction
it with chloro acetyl chloride in DMF as solvent and
Tri ethyl amine (EtsN) as base catalyst with stirring at
laboratory temperature to give Chloroacetamide
derivative(C), equation(1).

The derivative(C) was confirmed by FT-IR
spectrum  figure (11) through disappearing the
absorption bands for primary amine in starting
material and appearing the carbonyl amide band at
1728.29 Cm* This value is high Attributed to the link
Chloride atom, which are characterized as strong
electron-withdrawing group Close to the carbonyl
amide group. The band of NH amide showed at
3421.72 Cm! In addition to strong absorption band at
792.74 Cm* due to C-Cl bond. the band of aliphatic
C-H showed at (2972.31-2941.44) Cm?. The
derivative(C) also was confirmed by 'H-NMR and
BC-NMR  Figures(12,13). 'H-NMR  spectrum
(ppm)(DMSO-d6 ) for (C)characteristic signals at
ppm: (S, 1H,NH)10. 67, (S ,3H ,0CH3) 3.57,(
2H,CH»-CI)(4.33), (m,3H for benzene ring) (7.11-
8.18). BC-NMR spectrum for (C)characteristic
signals at ppm: C (-C=0 in Chloro acet amide )
170.34 , C (S-C-N in Thiazole ring)162.53, C
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(Aromatic ring)(112.59-138.64),C(-CH,-Cl)
44.28,C(OCHj3) 55.77 These signals are confirms the
formation of (C) derivative.

From the derivative (C) prepared the Thiazole ring

derivative (C3) by reaction it with Thio urea via
microwave irradiation with 2ml of absolute ethanol
equation(2).
The derivative(C3) was confirmed by FT-IR
spectrum  figure (14) through disappearing the
absorption band for Carbonyl chloro acetamide in the
derivative (C) and appearing the absorption bands for
primary aromatic amine and group NH between
thiazole ring and benzothiazole  at (3415.93-
3259.70),3176.76 Cm™ respectively. The band of
(C=N) endo cyclic for Thiazole ring showed at
1653.72 Cm* ,while The band of (C=N) endo cyclic
for Thiazole in benzothiazole appeared at 1602.85
Cm? . the band of aliphatic C-H showed at
(2978.09-2943.37) Cm'L,

Also from the derivative (C) was prepared Azide
derivative (C1) by the reaction of (C) with Sodium
Azide in 2 ml DMF via microwave irradiation
equation(3).

The derivative(C1l) Was confirmed by FT-IR
spectrum figure (15) through decrease the stretching
vibration for amide carbonyl from 1728.29 Cm* to
1674 Cm* | appearing the sharp absorption band
for Azide group at 2125.56 Cm™ and appearing the
absorption band for aromatic NH amide group at
3446.79 Cm™* . The band of (C=N) endo cyclic for
Thiazole ring in benzothiazole appeared at 1637.56
Cm?l. By'H-NMR spectrum figure (16) The
derivative(C1) Was confirmed through signals at
ppm: (S, 1H,NH)10. 56, (S ,3H ,OCHs) 3.69,(S,
2H,CH2-N3)(2.29), (m,3H for benzene ring) (6.72-
8.03). ®C-NMR spectrum figure (17) for
(Cl)characteristic signals at ppm: C (-C=0 amide )
171.72 , C (S-C-N in Thiazole ring)162.16, C
(Aromatic ring)(112.59-143.24),C(-CHz-N3)
52.70,C(OCHs5) 55.21 These signals are confirms the
formation of the derivative (C1).

The Schiff base(SH)was prepared from 4-Hydroxy
Benzaldehyde with 2-amino Pyrimidine in absolute
Ethanol (1 mL)and 2 drops of glacial acetic acid as
catalyst via microwave irradiation at 120 W about 53
min equation(4)..

The Schiff base(SH)was identified by FT-IR
spectrum figure (18) Where it is observed
disappearing two bands of aromatic amine and
appearing the imine group band at 1680 Cm™, also
appearance the absorption bands for (OH) 3323.35
Cm%, (C=N) endocyclic in Pyrimidine ring at
1589.34 finally the absorption band for aromatic
(C=C )was appeared at (1566.20- 1512.19) Cm™.
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Tetrazole compounds are a five membered ring
heterocycle [tetrazole derivatives (T1,T2) were one
of known ways to prepare tetrazole derivatives is by
(3+2) cycloaddition reaction between compound (C1)
and Schiff base (SH) “” for (T1) the other derivative(
T2) was prepared from comp. (Cl) with p-phenylene
di isothiocyanate in DMF as solvent and the reflux at
90 °C equation 5.

The suggested mechanism (3+2) cyclo addition show
in Scheme (2).

These derivatives were characterized by FT-IR
spectra  figures(19,20)  respectively  through

EtsM ¢ DMF
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disappearance of the Azide band in C1 at 2125 Cm'*!
and appearance the bands at (1598.99,1608.63) Cm!
due to N=N endo cyclic in Tetrazole derivatives
(T1,T2),in addition to the bands for carbonyl amide
that which appeared at(1668.43,1658.78) Cm™ , the
bands of NH amide are appeared at (3348.42,
3296.35) Cm™* and the band at 3383.14 Cm™* in T1
due to hydroxyl group . The bands of (C=N) endo
cyclic in each derivative are appeared
at(1543.05,1539.20) Cm! respectively.
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Fig(18)FT-IR spectrum for Shiff
base (SH)

— 25 srumanzu

Maamanzu

Fig(20)FT-IR spectrum for(T2)

CONCLUSION

In this study we are reported synthesis of different
heterocyclic derivatives four and five membered
rings .some of these derivatives are prepared via,
Staudinger Reaction [2+2]cyclo addition and the
other via [3+2]cycloaddition in addition to the
Thiazole ring derivative . These derivatives were
found to be stable at room temperature due to the
aromaticity .one of The B-Lactam derivatives is oily.
These derivatives confirmed from spectral data
analysis; FTIR, 1H-NMR and 13C-NMR.
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