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Abstract:

Some new [-Lactam and tetrazol derivatives were prepared from
Schiff bases which the reaction of different substitution aromatic aldehyde
with urea followed by cycloaddition reaction with chloroacetyl chloride
and triethylamine to give B-Lactam .while reaction Schiff base with sodium
azide give tetrazole .

Also prepare bis lactam and tetrazol from the reaction of substitution
aromatic acid with thionyl chloride to give substituted aromatic acid
chloride  followed by reaction with urea to give amide which followed
cycloaddition reaction with chloroacetyl chloride and triethylamine to give
bis B-Lactam .while reaction amid with sodium azide give bistetrazole .
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Introduction:

B-Lactams are a large class of antibiotics having an azetidine-2-one
ring, which is the core of their biological activity. Y They have been widely
used as chemotherapeutic agents for treating microbial diseases®They also
show many other interesting biological properties, such as cholesterol

absorption inhibitors,®human cytomegalovirus protease
inhibitors“thrombin inhibitors,5antihyperglycemic, ®antitumor"anti-
HIV,(Panti-inflammatory, analgesic activities® antimalarial

activities,"“and serine-dependent enzyme inhibitors™

However, microorganisms have built up resistance against most b-
lactam antibiotics due to the overuse of these drugs. Therefore, the
phenomenon of bacterial resistance forces the continuous modification of
structure of b-lactams and the development of the new ones™?.
the design and synthesis of hybrid molecules, from two or more different
classes of biologically active compounds of natural and/or synthetic origin
has attracted the attention of synthetic chemists in the past few years,
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owing to the enhanced possibility of discovering new biologically active
therapeutic agents“® Tetrazole and its derivatives have attracted much
attention because of their unique structure and applications as
antihypertensive, anti- alergic, antibiotic and anticonvulsant agents.**"
Synthesis of tetrazole derivatives is obviously an important task in modern
medicinal chemistry. Although anumber of synthetic methods are available,
there still exists a demand for improved protocol which allows an effective
transformation in the presence of a wide range of functional groups.the
substituted tetrazole derivatives development of tetrazole chemistry has
been largely associated with wide scale of applications of these classes of
compounds in medicine, biochemistry, agriculture “**; and also a large
number of medicinally important tetrazole heterocyclic incorporated drugs
approved by the FDA.13-14 The tetrazole functionality plays an important
role in medicinal chemistry, primarily due to its ability to serve as
bioequivalent of the carboxylic acid group.*"?” Heterocyclic derivative is
the first approved treatment for the partial agonist of dopamine D2
receptors; and also heterocyclic derivatives are widely used as antibacterial
agents in human and veterinary medicines.®>*Y Some of tetrazole
containing compounds have been used both as anticancer and antimicrobial
agents'®. 1-Substituted tetrazole derivatives are used as antibiotics and
optically active tetrazole containing antifungal preparations of azole type.
(3233 there is always a need for new and effective antifungal and
antibacterial agents with broad spectrum antibacterial and antifungal
activities.

The objective of the present study was to synthesize new substituted
lactam and tetrazole derivatives and to evaluate their antibacterial and
antifungal properties.

Experimental:

Melting points were recorded with Gallen Kamp MFB-600-Melting
Point apparatus and were uncorrected .Infra-red spectra (FT-IR) were
recorded on Shimadzu FT-IR-8300 spectrophotometer in lbn Sina State
Company (ISSC).Uv. /vis. spectra were recorded on Uv/vis Varian Uv-
Cary-100. 1H-NMR spectra were recorded operating at 400 MHZ with
tetramethylsilane as internal standard in CDCI3 and DMSO-d6 as a solvent,
measurements were made at Chemistry Department ,in China .Thin layer
Chromatography (TLC) was carried out by using alumina plates percolated
with silica—gel, supplied by Merck. Spots were detected with iodine vapor.
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1-Synthesis of 1-((N-Substituted benzylidine) urea (34.39),

A mixture of equimolar amounts (0.09 mol) of aromatic aldehyde
substitution with urea and using ethanol absolute as a solvent with (2)
drops of glacial acetic acid was refluxed for 3 hours. The reaction mixture
was then allowed to cool at room temperature, and the precipitate was
filtered and dried, recrystallized from ethanol. Condensation of substituted
aromatic aldehyde with urea has been described in Scheme (1) the
following

Table No. (1) Shows the physical properties of Schiff bases.

Comp | M.P.°C R Structure product Yield | Color Recry.
.No % Solvent
Al 145-147 | p-NO; ﬁ 66% | Yellow | Ethanol
C——=N—C—NH,
H
N02
A2 | 127-129 o-Cl 72% | White | Ethanol
I
C——N—C—NH,
H
Cl
A3 120-122 p-Cl ﬁ 71% | White | Ethanol
(H: N——C—NH,
Cl
A4 97-99 | p-OCH; ﬁ 60% | White | Dichloro
C==N—C—NH, methane
H3CO
A5 111-113 P-Br ﬁ 73% | Yellow | Ethanol
(H3:N—C—NH2
Br
A6 87-89 p- (|3| 84% | Orange | Ethanol
(CHs)2N OEZN—C—NHZ
N(H3C)2
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(23%38ynthesis of [4-(N-substituted2-oxozete-1(2H) carboxamide

A mixture of equimolar amounts (0.005 mol) of Schiff base with
chloroacetyl chloride and triethylamine using Dmf as a solvent was refluxed
for 4 hours. The mixture was then allowed to cool at room temperature, and
the precipitate was filtered. After it is taken to the filtrate and the monument
of ice Greiche Then dried precipitate formed and recrystallized in ethanol.
Table No. (2) Shows the physical properties of lactam

Comp. | M.P.°C R Yield | Color Recry.
No. Structure product % Solvent
A7 142-144 p-Cl ﬁ 70% | White Ethanol
E—N—C—NH2
I
cl cl
o
A8 133-135 | O-CI Cl o 68% | White Ethanol
cH:—N—clzl—NH2
I
HC\
Cl
o)
Al2 | 160-162 | p-NO, ﬁ 62% | Yellow Ethanol
(H:—N—C—NH2
1_&
HC
N02 \C|
O
Al3 | 112-114 | P-OCHjs ﬁ 83% Bile ethylacetate
IE N—C—NH, yellow
HC\K
H5CO cl
0
Al4 | 134-136 p-Br |‘|’ 80% | Yellow Ethanol
E—N—C—NHZ
I_&
HC
Br cl
o

Al5 | 102-104 p- i 78% | Dark Ethanol

N(CHj3), ?—N—C—N“z brown
Hc\&
N(H3C)5 cl
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3-Synthesis of 5-(N-Substituted phenyl)-4, 5dihydro-5-

methyltetrazol-1-carboxamid

o (37.38)

A mixture of equimolar amounts (0.05 mol) of Schiff base with sodium azide
using Dmf as a solvent was heated in water bath at (50-60)C° for 10 hr. The
mixture was then allowed to cool at room temperature, and the precipitate
was filtered. Then dried precipitate formed and recrystallized in ethanol.

Com. | M.P.°C R Yield | Color | Recry.
No. Structure product % Solvent
Al6 | 144-146 p-ClI ﬁ 74% | Orange | Ethano
N—C—NH, |
HN— 7
Cl N
Al7 | 169-171 | p-No2 (ﬁ 68% Red Ethano
N—C—NH, |
N
HN —
N02 N
Al8 | 120-122 | O-CH3 ﬁ 62% Bile Ethano
O_FN'_C_NHZ yellow I
N
HN— 7
HsCO N
Al19 | 125-127 p-Br <|3| 71% | Yellow | Ethano
N—C—NH, !
N
HN —
Br N
A20 | 107-109 P- ﬁ 69% | Brown | Ethano
N(CHz), N—C—NH, |
HN— 7
N(H:C)z N

Table No. (3) Shows the physical properties of tetrazole.

Preparation of acid chloride

39)

A mixture of equimolar amounts (0.05 mol) of thionyl chloride with

substitution benzoic acid using Dmf as a solvent was refluxed for 3hr. The
mixture was then allowed to cool at room temperature, and the precipitate
was filtered. Then dried precig)itate formed and recrystallized in ethanol.

Preparation of amide. “°

A mixture of (0.005mol) of urea with (0.01mol) of acid chloride ratio
(1:2) using Dmf as a solvent was refluxed for (4) hours. The mixture was
then allowed to cool at room refluxed for (4) hours the mixture was then
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allowed to cool at room temperature, and the precipitate was filtered. Then
dried precipitate formed and recrystallized in ethanol

4-Synthesis  of  1,2-bis(N-Substituted  -5-phenyl  -4,5-
dihydrotetrazole-1-yl)ethanone . And Synthesis of 1,2-l()4ils)(N-

Substituted -5-phenyl-4,5-dihydroazetidine-1-yl) ethanone

A mixture of (0.005mol) of amide with (0.01mol) of chloroacetyl
chloride and triethylamine using Dmf as a solvent was refluxed for (4)
hours. Then the mixture was allowed to cool at room temperature, and the
precipitate was filtered after it is taken to the filtrate and the monument of
ice greiche. Then dried precipitate formed and recrystallized in ethanol
.The condensation of substituted amide has been described. (Scheme 2)
Table No.(4) shows the physical properties of bis lactam .

Comp. | M.P.°C R Structure product Yield | Color | Recry.S
No. % olvent
A33 | 192-195 | P-CI ICIJ?I 69% | White | Ethanol
o) c—c #
el |
OR=s ;
cl Cl
A34 | 198-201 | mm- 1§ e 79% | Yellow | Ethanol
©’¢_éto Nz
Cl
A35 | 196-198 P- M¢ o | 71% Yellow | Ethanol
NO2 o ¢ *
T
No[@ic:':_éto
Cl
A36 | 197-199 | P- ie 80% | Brown | Ethanol
NH2 A G
Cl—NJ-I——IlI l
HZNQ —
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Table No. (5) Shows the physical properties of tetrazole.

Comp | M.P.°C R Structure product Yield | Color | Recry.
No. % Solvent
A37 | 189-191 | P-CI 68% | Dark | Ethanol
O N O yellow
| | N
a7 N=n
A38 | 190-192 | m,m- 72% | Red | Ethanol
NO2 Ng Q
@ [
= N\N
No3
A39 | 175-177 | P-NO2 o N=nN 70% | orang | Ethanol
N I N e
N02J© NI\NN
A40 | 174-176 | P-NH2 o N,E\I\N 73% | Bile | Ethanol
@ % I N—1 yellow
HN NP N~
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AP
R

R= 0-NO, P-NO, O-CI,P-Cl, 0-OCH3, O-Br, P(CH3),N

ETOH | CH3;COOH

O

QC—N—C NH,
NS

R= 0-NO, P-NO, O-CI,P-Cl, 0-OCHg, O-Br, P_(CHz),N

NaN/ CICH,COCI
ET3N

II i
N—C—NH; | N——NH,
//N
HN\N R H 0

R= 0-Cl, P-Cl,P-No,, P-OCH3,Br, N(CH3),

Scheme -1-
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O ¢
Il R
o) (iT—C = |
H @ c—n | f
oy ST
cl
cl = HN\

1,2-bis(5- phenyl) -4,5-dihydrotetrazol-1-yl)ethanone 1,2-bis(5-phenyl)-4,5-dichlorolactam-1-yl)ethanone
Scheme -2-
Result and Discussion:

1- Synthesis of 1-(N-Substituted benzylidine) urea

The FT-IR spectrum of compound [Al-Ag], Fig. (7) exhibited
significant two bands in the range (3444-3352cm™ which could be
attributed to asymmetric and symmetric stretching vibrations of NH,group.
Besides this, band at about range (1604-1579 cm™) due to (C=N) stretching
is also observed carbonyl group at range (1654-1681cm™) a. The Uv/vis.
Spectrum of compound [Ag] Fig. (9) Showed the absorption bands at (276
nm), (262) due to (n — w*) and (n-7*) transitions. All. "H-NMR spectrum
of compound [Ag], Fig. (31) Shows the following characteristic chemical
shifts (DMSO-dg, ppm).

The five aromatic protons appear at: (6 6.675-7.693) were due to
aromatic protons. Amino protons (NH,) absorbed at (& 5.428) and the
signal at (& 10.1) attributed to (C-H) proton. The signal at (63.037) due to
(C-NMe,) proton. Furthermore, the small peak at (6 2.5) was due to
DMSO. The spectral data for other compounds are listed in table (6)
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Table (6): FT-IR spectral data of compounds (A;-Ags).

Comp.No. V(CI_H) V(C-H)ar v(C=0) | v(C=N) VICNH2) | others
al

Ay 2914 3060 1657 1600 | 3439-3309 | v(C- Noy)
1558

Ortho

A, 2974 3066 1654 | 1579 | 3433-3313 | v(C-Cl)
752

v(C-CI

A3 2954 3070 1678 1651 | 3390.3217 (729)
v(C-

A4 2970 3004 1681 1600 | 3448-3348 | OCHs>)
1026

v(C-Br

AS 2074 | 3032 | 1685 | 1604 | 00 00| V(SIS
v[C-

A6 2920 2993 1662 1593 | 3444-3352 | N(CH3)2]
3201

Synthesis of 4-(N-Substituted phenyl)-2-oxozete-1(2H)-carboxamide .

0
I

| \ 7H:—N—C—NH2
R/ / HC\CI \O

4-(N-Substituted phenyl)-2-oxozete-1(2H)-carboxamide
The FT-IR spectrum of compound [A7-Al3], shows the appearance of
band at range (1699-1716 cm™) due to (C=0) of lactams ring and
disappearance of the absorption band (C=N)at range (1597-1604cm™).

The Uvl/vis. Spectrum of compound [Aig] Fig. (28) Showed the
absorption bands at (283-264 nm), due to (n — 7n*)and (m — =w¥)
transitions. . "H-NMR spectrum of compound [Ay,], Fig. (32), shows the
following characteristic chemical shifts (DMSO-ds) ppm. Signal of (C-H)
and (NH,) proton absorbed at (5 9.993) and (6 5.502), respectively. Protons
of P-substituted, aromatic ring appeared at the range 6 (7.321-7.943) as a
multiple peaks. All the spectral data for other compounds are listed in table

(7)
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Table (7): FT-IR spectral data of compounds (A7-A1z)

Comp. | v(C-H) v(C-H) v(C=0) | v(C=0) Others cm™

N D(C-NHz)

0. aromatic aliphatic exocyclic endocyclic -1

-1 -1 -1 -1 cm
cm cm cm cm

AT 3070 2954 1666 1701 3390-3217 v(C-Cl)
cm-1
752

A8 3035 2985 1654 1708 3394-3356 v(C-ClI)
cm-1
729

A9 3001 2953 - 1699 - V(C-NO2)str,
3211

A10 3082 2951 1604 1708 3379-3313 V(C-NO2)str,
1527

All 3023 2970 1681 1716 3433-3400 | v(C-OCH3)pend
cm-1
1026

Al2 3093 2937 1666 1693 3394-3217 v(C-Br)
cm-1
763

Al3 2993 2920 1662 1698 3486-3223 | v [C-N(CHj3),]
3201
cm-1

Synthesis and characterization of 5-(N-Substituted phenyl)-4,
5dihydro-5-methyltetrazol-1-carboxamide.

T o)
K\ C N; ” NH,
|/ I /I\I
R s
R= O-Cl, P-CI,P-No,, P-OCHg,Br, N(CH3),

5-(N-substituted phenyl)-4, 5dihydro-5-methyltetrazol-1-carboxamide

The FT-IR absorption bonds of [Au. Agg], was utilized to
characterize the specific structure of the synthesized compounds. The
disappearance of band at (1597-1604 cm™), attributed to (C=N) (imine

2016 -93 suell -22 ulall -80 - g La Y1 &g 5311 412, &loa



Synthesis of new derivative containing (lactam and bis-lactam) and
(tetrazole and bis-tetrazol) from aldo-ImiNe ...cceeeeieiiieiiieiiieeineeeeenacennnn
Amera .H.Hamed ,Isam.Sh.Hamza , Mohammad.M.Saleh

group) stretching frequency is good evidence for the success of this step of
reaction. It also, the IR spectra for these compounds were devoid of a
strong band at (2120-2160) cm™ attributed stretching frequency of a zide
group. A band at range (1593-1533 cm™) was due to the cyclic (N=N)
stretching of tetrazole ring ®®. And a sharp band at range (1371-1388cm™)
due to the cyclic (C-N). ). 'H-NMR spectrum of compound [A14Aq7], in
table (8), shows the following characteristic chemical shifts the aromatic
ring protons appear at (6 7.320-8.554 ppm.) (N-H) proton (tautomer
proton) absorbed at (6 6.809 -6.830). Signal at (6 9.994) due to the (C-H)
proton. And signal at (65.398) due to the (C-NH) proton of NH,

Table (8): FT-IR spectral data of compounds (A4-Aqo)
Comp. v(C-H) v(C-H) | v(N=N) | v(C-N) | Others Bands
No. aliphatic cm™ | aromatic | cm™ cm™ cm™
1 Cm-l
Al4 2981 3024 1593 1377 v(C-ClI) 729
Al5 2982 3093 1537 1371 | v(C-No0,)1500
Al6 2905 2942 1573 1388 | 4-(O-me) 1311
v(N-H) 1442
Al7 3023 2974 1533 1373 v(C-Br) 590
Al8 2993 2920 1546 | 1373 | 4-(N-me)3201

Synthesis and characterization of 1,2-bis[5-(4-Chloro,2-Chloro,2-
Nitro,4-Nitro,4-methoxy,2-bromo,or dimethylamin phenyl)-4,5-
dihydroazetidine-1-ylJethanone

These compounds [A19-Ay,] Were synthesized from the reaction of amide

with chloroacetyl chloride and triethylamine using dimethylformamide.
R

C

Z o o o e

R=P-CI, m,m-NO, P-NO,, P-NH,,
The FT-IR spectrum of compound [A,] figure (13) as example shows
appearance the band at(1732cm™) belong to carbonyl group which is
presence lactam cyclic. Besides the disappearance band at (3425cm-1)
stretching frequency belong to (C-NH)is good evidence for the success of
this step of reaction.

Also show in compound [A,:] appearance the band (C=0) at
(1716cm-1) belong to endocyclic carbonyl of lactam and in compound
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[A36] figure(15) appearance the band (C=0) at(1693cm-1) and
disappearance the the band(C-NH) at(3417cm-1) . *H-NMR spectrum of
compound [Ay], Fig. (34), shows the following characteristic chemical
shifts (CDCls-dg, ppm). The aromatic protons appear at (7.473-7.960).
Uv/vis. Spectrum of compound [A3,] Fig. (25) Showed the absorption
bands at (293 nm), due to (n — =*) transitions the characteristic data are
reported in Table (3.1.8).
Table (9): FT-IR spectral data of compounds (Aj-Asz)

Comp. v(C-H) c=cyemt | P(C=0)eno UC=0)ero Other
No. aromatic cm™ v (C=C) cm? cm band
Al9 2935 1519 1712 1658 (C-Ch) 790
A20 3001 1635 1732 1651 (C-

No,)1546
A2l 3097 1534 1716 1658 (C-
N0,)1519

A22 3062 1543 1693 1604 (C-
NH,)3425-

3113

5- Synthesis and characterization of 1,2-bis[5-(4-Chloro,2-
Chloro,2-Nitro,4-Nitro,4-methoxy,2-bromo,or
dimethylamin phenyl)-4,5-dihydrotetrazole-1-yl]ethanone.

These compounds [A,4-A,7] were synthesized from the reaction of amide

with sodium azide and using dimethylformamide.

AN
N

X N: N N \

R|/|\) H'L\N//N )

1,2-bis(5-(4,2-substituted phenyl)-4,5-dihydrotetrazol-1-yl)ethanone
The FT-IR spectrum of compound [A37] fig (20)as example shows
appearance the band at(1535cm-1) belong to(N=N) and appearance band
at(3324cm-1) stretching frequency belong to (C-NH) and band at
(1369cm-1) belong to band (C-N) .The characteristic data are reported in
Table (9).
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Table (10): FT-IR spectral data of compounds (Ajs-Ay)

Comp. v(C-H) v(C-H) _ v(C-N) v(C-
No. aromatic | alephatic (N .1N) cm™ NH) Other Hand
cm™ cm™ cm cm™ cm
A23 3051 2904 1535 1361 3163 (C-Cl) 721
A24 3090 2923 1592 1384 3402 (C-No,)1565
A25 3079 2945 1580 1360 3211 (C-No,)1553
A26 3070 2870 1577 1381 3213 | (C-NHy)3421-
3340
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