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ABSTRACT

Eight different Schiff base derivatives, N-(cinnamylidene)aniline (4a), N-(cinnamylidene)-4-
bromoaniline (4b), N-(4-methoxycinnamylidene)aniline (4c), N-(4-methoxycinnamylidene)-
4-fluoroaniline (4d), N-(4-methoxycinnamylidene)-3-chloroaniline (4e), N-(4-
methoxycinnamylidene)-4-chloroaniline (4f), N-(4-methoxycinnamylidene)-2-bromoaniline
(49), and N-(4-methoxycinnamylidene)-4-bromoaniline (4h), were previously synthesized from
the corresponding cinnamaldehydes and anilines via microwave irradiation. in this study the
prepared compounds were tested for their in vitro antibacterial activity. The disc diffusion method
was used for the assessment of in vitro antibacterial activity compounds against Acinetobacter

calcoaceticus strain and Pediococcus acidilactici.
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1.INTRODUCTION
Schiff bases, which form derivatives of aromatic aldehydes and aromatic amines, constitute
an important class of organic compounds since they have a broad application range of

biological (1-3), inorganic (4,5) and analytical chemistries (6-7).

Schiff bases exhibit many different biological activities, including antibacterial (8,9),
antifungal (10), anticancer (11,12), antituberculosis (13), herbicidal (14,15), anti-HIV (16),
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antimalarial (17), antiproliferative (18,19), antiviral (20), antipyretic (21), antioxidant and

anti-inflammatory (22) properties.

Recently, the use of microwaves in organic synthesis has emerged as a new method due to
unique properties such as facile synthesis, low cost, and environmental friendliness.
Microwave synthesis has exhibited dramatically reduced reaction times, improving product
yields and offering greater assurance of product purity by reducing unwanted side reactions
compared to conventional methods (23-24).

The characterization of the 8 substances synthesized in the first part of the work and their inhibitory
activities on hCA isoenzymes.were published by our (25).

Antibacterials prevent the formation of bacterial infection by ending the growth and
development of bacteria. Bacterial cell wall synthesis of protein synthesis prevents bacterial
growth by binding to bacterial DNA and similar metabolic processes. As germs develop
resistance to synthetic drugs, antimicrobial compounds and potential plants are being sought
to break this resistance. Because these drugs are less toxic, side effects are less and at the

same time the cost is lower.

In this work the secondy part the antibacterial activity of the synthesized compounds was evaluated
by disc diffusion method.

2. MATERIALS AND METHODS

General synthesis of 4a—h

Aniline, 2-bromoaniline, 4-bromoaniline, 3-chloroaniline, 4-chloroaniline, and 4-fluoroaniline
(1 mmol) were added to the cinnamaldehyde (1 mmol) and p-methoxycinnamaldehyde (1
mmol) mixture, and then the reaction mixture was exposed to microwave radiation at 900 W.
The progress of the reaction was monitored by TLC (runner phase, n-hexane-ethyl acetate (4:
1) was used). It was determined that the reactions were completed in 10 minutes for all aniline
derivatives. The resulting solids were dissolved in 4 mL of dichloromethane and the mixtures

were filtered, and then the solvent was evaporated. The crude products were purified by
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crystallization from dichloromethane-hexane to give pure compounds The physical properties

and the analytical and spectral data of the imine compounds are summarized below (Table 1).

Table 1. Characterization of the compounds 4a-h.

- —— -
Compound Structure Melting point (°C) Y(I)/(%Jd State
= 0
©/N SN 104 °C
Lit:108-109°C 95 Yellow solid
'H and *C NMR data is agreement Bennett et al. 2009
with data given by Bennett et al. (25-26).
2009 (26).
4b 111-115°C
N X
Br/©/ BIEES- 11306 Yellow solid
Bennett and Milford
2014(25-27). B
4c OMe
Nv\/@
©/ 105 °C 92
Celik et all. 2018 _
'H and *C NMR data is agreement (25) Yellow solid
with data given by Zhao et al. 2011
(28).
ad OMe 125-127°C
NM\/©/ i
/©/ S Celiketall. 2018 93  Yellowsolid
F (25).
* \/\/©/OMG o
N
X Yellow solid

Re

NMR data is agreement with data

Celik et all. 2018
(25). 92
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given by Zhao et al. 2011 (28).

af OMe
N A
/©/ 111-112°C 90
cl

Celik et all. 2018 Yellow solid
'H and *C NMR data is agreement (25).

with data given by Zhao et al. 2011
(28).

ag \/\/©/0Me 104-106 °C
N N .
©i X Celik et all. 2018 g2  Yellowsolid
Br

(25).
4h OMe
NV\/Q/
/©/ 140 °C 91
Br

Celik et all. 2018 Yellow solid

'H and **C NMR data is agreement (25)
with data given by Zhao et al. 2011

(28).

Imine products 4a—h were prepared from the reaction of cinnamaldehyde, p-
methoxycinnamaldehyde, aniline, 4-fluoroaniline, 3-chloroaniline, 4-chloroaniline, 2-
bromoaniline, and 4-bromoaniline by microwave method (Scheme 1).

O~y
% & omn Rl@H
H3CO<<;>—\_§> 10 min

Rl—H OCHj4
3 RZ_H Br

R3_H. CI

R4_H, Br,F,ClI

4a-h

Scheme 1. The synthesis route of the compounds 4a-h.
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N-(Cinnamylidene)aniline (4a)

'H NMR (400 MHz, CDCl;) & 8.28 (dd, N=CH, J = 6.6 ; 1.5 Hz), 7.55 (d, 2xArH, J = 7.0
Hz), 7.43-7.34 (m, 5xArH), 7.26-7.13 (m, 3xArH, H-2 and H-3). ©* C NMR (101 MHz,
CDCl3) 6 161.9, 152.0, 144.3, 135.8, 129.9, 129.4, 129.9, 129.0, 128.8, 127.8, 126.4, 121.2.
FTIR (CDCls, cm™): 1627, 1602, 1583, 1485, 1448, 750, 691. HRMS(MH+) calcd for
CisHi3N (4a) : 208.1126 found 208.1126, CisHi3 N Anal. calc. for: C, 86.92; H, 6.32; N, 6.76
%. Found: C, 85.84; H, 6.461; N, 6.433 % (25).

N-(Cinnamylidene)-4-bromoaniline (4b)

'"H NMR (400 MHz, CDCls) & 8.24 (d, N=CH, J = 8.4 Hz), 7.54 (dm, 2xArH, J=8.05) 7.49
(dm, 2xArH, J=8.4) 7.28-7.37 (m, 3xArH), 7.12 -7.04 (m, 2x ArH, H-2, H-3)*C NMR (101
MHz, CDCls) 162.3 150.9, 144.9, 135.6, 132.5, 130.0, 129.2, 128.5, 127.8, 122.8, 119.7.FTIR
(CDCls, cm™): 3059, 2962, 2924, 1626, 1604, 1592, 1489, 1449, 1396 (C-Br), 1100, 1007 (C-
Br), 813, 750, 690. HRMS(MH+) calcd for CisHiBrN(4b) : 286.0231 found 286.0237
CisH1,BrN Anal. calc. for: C, 62.96; H, 4.23; Br, 27.92; N, 4.89 %. Found: C, 59.38; H,
4.555; N, 4.512 % (25).

N-(4-Methoxycinnamylidene) (4c)

'H NMR (400 MHz, CDCl3) & 8.24 H; (d, N=CH, J = 8.7 Hz), 7.49 (dm, 2xArH, J = 8.8 Hz),
7.39-7.35(m, 2xArH ), 7.23-7.15 (m, 3xArH), 7.10 (d, H-3,J=16.1 Hz ), 7.00 (dd, H-2, J =
16.1; 8.7 Hz), 6.92 (dm, 2xArH, J = 8.8 Hz), 3.84 (s,0Me).**C NMR (101 MHz, CDCls) &
162.2, 161.1, 152.1, 144.1, 129.4, 129.3, 128.6, 126.7,126.1, 121.1, 114.6, 55.6 (OMe). FTIR
(CDCl3, cm™): 3059 (H-C-0), 2963, 2924, 2838, 1628, 1596, 1583, 1307, 1297 (O-C), 1111
(O-C), 1034, 988, 812, 767, 696. HRMS(MH+) calcd for CygHisNO : 238.1231 found
238.1242. C16H1sNO Anal. calc. for: C, 80.98; H, 6.37; N, 5.90; O, 6.74 %.Found: C, 81.17,
H, 7.159; N, 5.178 % (25).

N-(4-Methoxycinnamylidene)-4-fluoroaniline (4d)

'H NMR (400 MHz, CDCls) 8.21 (d, N=CH, J = 8.8 Hz,), 7.48 ( dm, 2xArH, J = 8.8 Hz),
7.15 (ddm, 2xArH J = 9.0 ; 5.0 Hz), 7.10 (d, H-3, J = 15.9 Hz). 7.07 (dm, 2xArH, J = 8.4
Hz), 6.97 H, (dd, H-2, J = 15.9 ; 8.8 Hz), 6.92 (dm, 2xArH, J = 8.8 Hz), 3.84 (s, OMe).**C
NMR (101 MHz, CDCls) & 161.8, 161.1, 144.1, 129.2, 28.5, 126.5, 122.5, 122.4, 116.1,
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115.9, 114.6, 55.6 (OMe).FTIR (CDCls, cm™): 1624, 1585, 1599, 1498, 1292 (O-C), 1252,
1229, 1093 (C-F), 1030, 986 (C-F), 843, 813. HRMS(MH+) calcd for C16H14FNO: 256.1137
found 256.1143. C16H14FNO Anal. calc. for: C, 75.28; H, 5.53; F, 7.44; N, 5.49; O, 6.27 %.
Found: C, 68.47; H, 5.289; N, 4.990 % (25).

N-(4-Methoxycinnamylidene)-3-chloroaniline (4e)

'H NMR (400 MHz, CDCls) & 8.18, (d, N=CH, J = 8.8 Hz), 7.48 (dm, 2xArH, J = 8.8 Hz),
7.27 (t, 1xArH, J = 7.0 Hz), 7.18-7.13 (m, 2xArH), 7.11 (d, H-3, J = 15.9 Hz), 7.04 (ddd,
1xArH, J = 8.0, 2.1, 1.0 Hz), 6.97 (dd, H-2, J = 15.9 ; 9.1 Hz), 6.92 (dm, 2xArH, J = 8.8 Hz),
3.84 (s, OMe). *C NMR (101 MHz, CDCls): 163.0, 161.2, 153.4, 145.0, 134.9, 130.3, 129.4,
128.4,126.2, 125.9, 121.0, 119.8, 114.6, 55.6 (OMe). FTIR (CDCls, cm™): 3033, 3005, 2959,
2932, 2837, 1628, 1599, 1575, 1510, 1470, 1257, 1155, 1102, 1030 (C-Cl), 989 (C-CI), 822,
784. HRMS(MH+) calcd for Ci6H14CINO : 272.0842 found 272.0848 CisH14CINO Anal.
calc. for: C, 70.72; H, 5.19; CI, 13.05; N, 5.15; O, 5.89 %. Found: C, 69.99; H, 5.115; N,
5.161 % (25).

N-(4-Methoxycinnamylidene)-4-chloroaniline (4f)

'H NMR (400 MHz, CDCls) & 8.21 (d, N=CH, J = 8.8 Hz),  7.49 (dm, 2xArH, J = 8.8 Hz),
7.33 (dm, 2xArH, J = 8.4 Hz, 2H), 7.12 (d, H-3, J = 16.0 Hz). 7.10 (dm, 2xArH, J = 8.8 Hz,
2H), 6.98 (dd, H-2, J = 16.0 ; 8.0, Hz), 6.93 (dm, 2xArH, J = 8.8 Hz), 3.85 (s, OMe). °C
NMR (101 MHz, CDCls) & 162.5, 161.2, 150.6, 144.7, 131.6, 129.5, 129.4, 128.5, 126.4,
122.4, 114.7, 55.6 (OMe). FTIR (CDCls, cm™): 2963, 2834, 1624, 1595, 1575, 1510, 1307
(O-C), 1250 (O-C), 1102, 1030 (C-Cl), 986 (C-Cl), 814. HRMS(MH+) calcd for C15H14CINO
: 272.0842 found 272.0847 C16H14CINO Anal.calc. for: C, 70.72; H, 5.19; CI, 13.05; N, 5.15;
0, 5.89 %. Found: C, 70.49; H, 5.296; N, 5.111 % (25).

N-(4-Methoxycinnamylidene)-2-bromoaniline (4g)

'H NMR (400 MHz, CDCls) & 8.10 (d, N=CH, J = 8.06 Hz) & 7.61 (d, 1xArH, J = 8 Hz), 7.50
(dm, 2xArH, J = 8.4 Hz), 7.29 (t, 1xArH, J=8.0), 7.13 (d, H-3, J = 16.1 Hz), 7.07 (d, H-2,
J=16.1), 7.03 (t, 1xArH, J = 7.7 Hz), 6.96 (d, 1xArH, J = 8.0 Hz), 6.92 (dm, 2xArH, J = 8.4
Hz), 3.84 (s, OMe). *C NMR (101 MHz, CDCls) & 163.8, 161.3, 151.2, 145.1, 133.2, 129.5,
128.5, 128.5, 126.7, 126.38, 120.1, 118.4, 114.7, 55.6 (OMe). FTIR (CDCls;, cm™): 3059,
1675, 1626, 1605, 1593, 1577, 1122 (C-Br), 1027, 748, 690. HRMS(MH+) calcd for
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C16H14BrNO: 316.0337 found 316.0344 C1sH14BrNO Anal. calc. for: C, 60.78; H, 4.46; Br,
25.27; N, 4.43; O, 5.06 %. Found: C, 61.63; H, 4.618; N, 4.319 % (25).

N-(4-Methoxycinnamylidene)-4-bromoaniline (4h)

'H NMR (400 MHz, CDCl3) & 8.19 H; (d, N=CH, J = 8.8 Hz), 7.47 (d, 2xArH, J = 8.8 Hz),
7.48 (d, 2xArH, J =8.8 Hz) 7.11 (d, H-3, J = 15.9 Hz), 7.03 (dm, 2xArH, J = 8.8 Hz),
6.97 (dd, H-2,J=16.9 ;9.1 Hz), 6.92 (dm, 2xArH, J = 8.8 Hz), 5 3.8 (s, OMe). *C NMR
(101 MHz, CDCl3) 6 162.5, 161.2, 151.1, 144.7, 132.4, 129.4, 128.5, 126.4, 122.8, 119.4,
114.7, 55.6 (OMe). FTIR (CDCls, cm™): 2963, 2933, 2834, 1626, 1594, 1298 (O-C), 1264,
1100 (C-Br), 985 (C-Br), 860, 837, 812. HRMS(MH+) calcd for Ci6H14BrNO : 316.0337
found 316.0343 C36H14BrNO Anal. calc. for: C, 60.78; H, 4.46; Br, 25.27; N, 4.43; O, 5.06
%.Found: C, 60.54; H, 5.010; N, 4.161 % (25).

Biological activity

Antibacterial activity

Determination of antibacterial activity of 4a-Ci;sHisN 4b-CisHioNBr 4c-CigHisNO  4d-
C16H14NOF 4e-C14H14NOCI 4f-C16H14NOCI 49-C16H14NOBr 4h-C16H14NOBr was introduced
into Nutrient agar petri dishes and was spread by Acinetobacter calcoaceticus strain and
Pediococcus acidilactici bacteria was applied to the entire agar surface. Subsequently, disk
sections of 0.8 mm in diameter were formed on the agar surface, applied to the synthesized

4a-h (0.1 M, 100 pL) discs and left for 24 hours at 34 °C (29).

3. RESULTS AND DISCUSSION

The antibacterial properties of the synthesized 4a-h substances were determined using the
spreading method, which is a simple and rapid method on nurtient agar. For this purpose,
Acinetobacter calcoaceticus strain and Pediococcus acidilactici bacteria applied to the agar
surface by spreading method inhibited the growth of the disc around the disc, and each of the
diameter of the inhibition zone formed by Acinetobacter calcoaceticus strain was 22 mm, 22
mm, 18 mm, 16 mm, 23 mm, mm and 15 mm, respectively, and the results are given in Fig.

The diameter of the inhibition zone was determined to be 23 mm, 22 mm, 20 mm, 17 mm, 22
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mm, 19 mm, 24 mm and 21 mm, respectively, and the diameter of the inhibition zone formed
was inhibited by Pediococcus acidilactici bacteria, Control at 1'B is shown in Fig. 2. In the
studies conducted, Ag and Au NPs were tested for their antibacterial properties using different
bacteria and molds and determined to be effective. When the results were compared, it was

determined that they had effects close to the results we obtained (30).

Control 4a- CisHy3N 4b- CisH1oNBr 4c- C16H15NO 4d- C16H14NOF

de- C16H14NOC| 4f- C16H14NOC| 4g' C16H14NOBr 4h- C16H14NOBr

Fig. 1: Image after 24 hours with application of Acinetobacter calcoaceticus strain bacteria. O-
(COﬂtTOl) 4a-CqsH1sN 4b-C15H12NBI' 4c-C1H15NO 4d- C16H14sNOF 4e-C15H14NOC| 4f-
C16H14NOCI 4g-C16H14NOBr 4h-C16H14NOBr were applied to Acinetobacter calcoaceticus

strain bactera 24 hours after inhibition zone.

Control 4a- C15H13N 4b- C15H12NBF 4c- C15H15NO 4d- C16H14NOF
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de- C16H14NOC| 4f- C16H14NOC| 4g- Ci6H14NOBr 4h- Ci6H14NOBr

Fig. 2: Image after 24 hours with administration of Pediococcus acidilactici bacteria O-
(COﬂtl’O') 4a-CqsH1sN 4b-C15H12NBI' 4c-Cq1H15NO 4d- C16H14NOF 4e-C15H14NOC| 4f-
C16H14NOCI  4g-C16H14NOBr 4h-C16H14NOBr applied to Pediococcus acidilactivation

bacteria inhibition zone.

The antibacterial activity effect of the synthesized Schiff bases was investigated. For this
purpose, the diameter of the inhibition zones (mm) around each bacterial strain treated with
each of the Schiff bases is shown in Table 2. The disk diffusion method was applied against
an Acinetobacter calcoaceticus strain and the bacterium Pediococcus acidilactici (31). The
obtained results showed that the microwave-synthesized Schiff bases have high surface

interaction and could easily pass through the bacteria, as seen in Table 2.

Table 2. Antibacterial activities for the Acinetobacter calcoaceticus strain and Pediococcus

acidilactici in the presence of the compounds.
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Bacterial name 4a 4b 4c 4d 4e af 4g 4h
(mm) (mm) (mm) | (mm) (mm) (mm) (mm) (mm)
Acinetobacter
calcoaceticus 22 22 18 16 23 15 22 15
strain
Pediococcus 23 22 20 17 22 19 24 21
acidilactici

It is understood from this that 4a—C15H13N 4b-Cl5H12NBr 4C-C16H15NO 4d- C16H14NOF 4e-
ClsH14NOC| 4f-C16H14NOC| 4g-C16H14NOBr 4h-C16H14NOBI' inhibit the grovvth of bacteria,

which binds to the bacterial cell wall.

ACKNOWLEDGMENTS.This manuscript was produced of Master Thesis of Mehmet
Maman. The authors thanks Prof. Dr. Hayrunnisa Nadaroglu for her kind help on the
biological activity studies of the compound. | confirm that the datasets generated during the

current study are available from the corresponding author on reasonable reguest

REFERENCES

1. Ramla MM, Omar AM, Tokudo H, EI-Diwoni IH. Bioorg. Med. Chem 2007; 15: 6489-
6496.

2. Mohamed GG, Omar MM, Hindy AM. Turk. J. Chem 2006; 30:361-382.

3. Nawrocka WP, Sztuba B, Drys A, Wietrzyk J, Kosendiak J, Opolski A. Pol. J. Chem
2006; 80: 279-287.

4. Canpolat E, Kaya M. Turk. J. Chem 2005; 29: 409-415.
5. Albinati A, Arz C, Berger H, Pregosin PS. Inorg Chim Acta 1991; 190: 119-127.
6. Croot PL, Johansson M. Electroanalysis.2000; 12: 565-576.

7. Shemirani, F, Mirroshandel AA, Niasari MS, Kozani RR. J. Anal. Chem 2004; 59: 228-
233.

8. Chanda S, Parekh J, Inamdhar P, Nair R, Baluja S.Synthesis and antibacterial activity of
some Schiff bases derived from 4-aminobenzoic acid. J Serb Chem Soc 2005; 70: 1155-
1161.

IJSER © 2018
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research Volume 9, Issue 10, October-2018 650
ISSN 2229-5518

9. Mistry BM, Jauhari S. Quinoline-based azetidinone and thiazolidinone analogues as a

10.

11.

12.

13.

14.

15.

16.

17.

18.

29.

20.

21.

ntimicrobial and antituberculosis agents. Med Chem Res 2013; 22:647-658.

Nair MS, Arish D, Joseyphus RS. Synthesis, characterization, antifungal, antibacterial
and DNA cleavage studies of some heterocyclic Schiff base metal complexes,Journal of
Saudi Chem Society 2012; 16: 83-88.

Desai SB, Desai PB, Desai KR. Synthesis of some schiff bases, thiazolidones, and
azetidinones derived from 2,6-diaminobenzo[1,2-d:4,5-d']bisthiazole and their anticancer
activities. Heterocycl Commun 2001;7: 83-90.

Kuz’min VE, Lozitsky VP, Kamalov GL, Lozitskaya RN, Zheltvay Al, Fedtchouk AS,
Kryzhanovsky DN Analysis of the structure — anticancer activity relationship in a set of
schiff bases of macrocyclic 2,6-bis(2- and 4-formylaryloxymethyl)pyridines. Acta
Biochimica Polonica 2000; 4:867-875

Castelino PA, Dasappa JP, Bhat KG, Joshi SA, Jalalpure S. Some novel Schiff bases of
[1,2,4]triazole bearing haloarene moiety synthesis and evaluation of antituberculosis
properties and neutrophil function test. Med Chem Res 2016; 25:83-93.

Zhu S, Xu S, Jing W, Zhao Z, Jiang J. Synthesis and Herbicidal Activities of p-Menth-3-
en-1-amine and Its Schiff Base Derivatives. J Agric Food Chem. 2016;51:9702-9707.

Xu SC, Zhua SJ, Wanga J, Bia LW, Chena YX, Lua YJ, Gua Y, Zhaoa ZD. Design,
synthesis and evaluation of novel cis-p-menthane type Schiff base compounds as effective
herbicides.Chinese Chemical Letters 2017; 28:1509-1513.

Pandeya SN, Sriram D, Nath G, De Clercq E. Synthesis, antibacterial, antifungal and anti-
HIV activities of schiff and mannich bases derived from isatin derivatives and N-[4-(4'-
chlorophenyl)thiazol-2-yl] thiosemicarbazide. Eur J Pharm Sci 1999; 9:25-31.

Jarrahpour A, Shirvani P, Sharghi H, Aberi M, Sinou V, Latour C, Brunel JM. Synthesis
of novel mono- and bis-Schiff bases of morpholine derivatives and the investigation of
their antimalarial and antiproliferative activities Med Chem Res 2015; 24:4105-4112.

Madni M, Hameed S, Ahmed MN, Tahir MN, Al-Masoudi NA. Christophe Pannecouque
Synthesis, crystal structure, anti-HIV, and antiproliferative activity of new
pyrazolylthiazole derivatives Med Chem Res 2017; 26:2653-2665.

da Silva CM, Silva MM, Reis FS, Ruiz ALTG, de Carvalho JE, Santos JCC, Figueiredo
IM, Alves RB, Modolo LV, de Fatima A. Studies on free radical scavenging, cancer cell
antiproliferation, and calf thymus DNA interaction of Schiff bases. J Photochem Photobiol
B. 2017;172:129-138.

Zhang B, LiuY, Wang Z, Lia'Y, Wang Q. Antiviral activity and mechanism of gossypols:
effects of the O, production rate and the chirality. RSC Adv., 2017;7: 10266.

Murtaza S, Akhtar MS, Kanwal F, Abbas A, Ashiq S, Shamim S. Synthesis and biological
evaluation of schiff bases of 4-aminophenazone as an anti-inflammatory, analgesic and
antipyretic agent. J Saudi Chem Soc 2017; 21: 359-372.

IJSER © 2018
http://www.ijser.org


http://www.ijser.org/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27976884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27976884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jing%20W%5BAuthor%5D&cauthor=true&cauthor_uid=27976884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27976884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27976884
https://www.ncbi.nlm.nih.gov/pubmed/27976884
https://www.ncbi.nlm.nih.gov/pubmed/?term=da%20Silva%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=28549321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=28549321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reis%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=28549321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruiz%20ALTG%5BAuthor%5D&cauthor=true&cauthor_uid=28549321
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Carvalho%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=28549321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santos%20JCC%5BAuthor%5D&cauthor=true&cauthor_uid=28549321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Figueiredo%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=28549321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Figueiredo%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=28549321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alves%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=28549321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Modolo%20LV%5BAuthor%5D&cauthor=true&cauthor_uid=28549321
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20F%C3%A1tima%20%C3%82%5BAuthor%5D&cauthor=true&cauthor_uid=28549321
https://www.ncbi.nlm.nih.gov/pubmed/28549321
https://www.ncbi.nlm.nih.gov/pubmed/28549321

International Journal of Scientific & Engineering Research Volume 9, Issue 10, October-2018 651
ISSN 2229-5518

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

Alam MS, Choi JH, Lee DU. Synthesis of novel Schiff base analogues of 4-amino-1,5-
dimethyl-2-phenylpyrazol-3-one and their evaluation for antioxidant and anti-
inflammatory activity. Bioorg Med Chem 2012;20(13):4103-8.

Stadler A, Pichler S, Hories G, Kappe O. Microwave-enhanced reactions underopen and
closed vessel conditions a case study. Tetrahedron 2002;58: 3177-3183.

Colombo M, Peretto I. Chemistry strategies in early drug discovery: an overview of recent
trends. Drug Disc 2008;13: 677.

Celik H, Maman M, Babagil A. Fresenius Environmental Bulletin. 2018;27: 4469-4482.

Bennett JS, Charles KL, Miner MR, Heuberger CF, Spina EJ, Bartels MF, Foreman T.
Green Chem. 2009;11: 166-168.

Bennett SJ, Milford NY. Green synthesis of aryl aldimines using ethyl lactate. United
States Patent US 2014, 8,766,004 B2.

Zhao DA, DiRocco T, Rovis J. Am. Chem. Soc. 2011;133: 12466-12469.

Sharma S, Manhar AK, Bora PJ, Dolui S, Kumar M. Evaluation of antioxidant and
antibacterial activity of various aspect ratio gold (Au) nanorods. Advanced Materials
Letters 2015; 3: 235-241.

Abdel-Aziz M, S, Shaheen MS, EI-Nekeety AA, Abdel-Wahhab MA. Antioxidant and
antibacterial activity of silver nanoparticles biosynthesized using Chenopodium murale
leaf extract. Journal of Saudi Chemical Society 2014; 18:356-363.

Cruickshank R, Duguid JP, Marmion BP, Swam HA. The Practice of Medical
Microbiology 1975;544.

IJSER © 2018
http://www.ijser.org


http://www.ijser.org/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alam%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=22626550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Choi%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=22626550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20DU%5BAuthor%5D&cauthor=true&cauthor_uid=22626550

	ABSTRACT
	Eight different Schiff base derivatives, N-(cinnamylidene)aniline (4a), N-(cinnamylidene)-4-bromoaniline (4b), N-(4-methoxycinnamylidene)aniline (4c), N-(4-methoxycinnamylidene)-4-fluoroaniline (4d), N-(4-methoxycinnamylidene)-3-chloroaniline (4e), N-...



