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A variety of morpholine derivatives as mannich bases were prepared
through mannich reaction by reacting 4-nitro acetophenone as compound
containing active hydrogen, substituted benzaldehyde and morpholine as
secondary amine compound. All the synthesized compounds structures
were characterized by physical analysis data and spectral analysis data (IR
and 1H-NMR spectral analysis). The newly synthesized compounds were
evaluated for their antibacterial activity against Staphylococcus aureus,
Bacillus subtilis, Escherichia coli and Pseudomonas aeruginosa in
comparision with standard drug Streptomycin. However the antibacterial
activity of the synthesized compounds against the tested organisms was
found to possess good to moderate activity.

INTRODUCTION

The mannich reaction is an example of
nucleophilic addition of an amine to a carbonyl
group followed by dehydration to the schiff
base. The mannich reaction is also considered
as a condensation reaction. In the mannich
reaction, primary or secondary amines or
ammonia, are employed for the activation of
formaldehyde. The mannich reaction is a three
component condensation reaction in which a
compound containing an active hydrogen atom
is allowed to react with formaldehyde and an
amine derivative. Secondary amines rather
than primary amines and ammonia are

employed; the resulting product (mannich
base) is an amine compound having the N atom
linked to the R substrate through a methylene
group. The mannich reaction can be presented
by the following reaction. The essential feature
of the reaction is the replacement of the active
hydrogen atom by an aminomethyl or
substituted aminomethyl group. The R-H
moiety symbolizes the active hydrogen
component which includes ketones, aldehydes,
acids, esters, phenols, acetylenes, -picolines,
nitroalkanes and quinolines.
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Mannich bases have gained importance due to
their application in antibacterial activity[1,2] and
other applications are in agro chemicals such as
plant growth regulators[3]. Moreover N-bridged
heterocyclic derivatives show important
antibacterial activity[4]. The aminoalkylation of

H2C

aromatic substrates by the Mannich reaction is
of considerable importance for the synthesis
and modification of biologically active
compounds[5]. Mannich bases have several
biological activities such as antimicrobial[6] and
anticancer[7]. Morpholine derivatives were
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reported to possess antimicrobial[8], antiinflammatory[9] and central nervous system
activities[10]. Therefore, bearing in mind the
above observation, we were led to synthesize
and test the antimicrobial activity of a new
series of mannich base derivatives.

hexane:ethylacetate (9:1) v/v as a mobile phase
and visualized in UV cabinet.
EXPERIMENTAL
General procedure for synthesis of
compounds 4a-4e[11]
To a mixture of 4-nitroacetophenone (1.6gm),
aryl aldehyde (1.2ml) and morpholine (1ml),
add 15ml of ethanol, concentrated hydrochloric
acid 3-5 drops in a round bottom flask. The
mixture is condensed for 5 hrs at room
temperature. The completion of the reaction
was confirmed by TLC (using Silica Gel-G
stationary phase and n-hexane:ethylacetate, 9:1
v/v as mobile phase). The reaction mixture was
poured into crushed ice and the product was
precipitated as a solid. The contents were
filtered and it was dried and recrystallised from
95% ethanol. The above procedure was
followed by all the remaining compounds.
Experimental scheme was given in the Figure
1.

MATERIALS AND METHODS

All the chemicals were procured from
commercial suppliers Merck grade and further
they were used without purification. Melting
points were determined in open capillary tubes
on electrical melting point apparatus and are
uncorrected. The 1H-NMR spectra chemical
shifts in δ, ppm were recorded on Bruker NMR
400 MHZ using spectrophotometer using
DMSO-d6 as solvent. The IR spectra of the
synthesized compounds were recorded on
Bruker FT-IR spectrophotometer with KBr
pellets. The progress of the reaction and purity
of the compounds was checked by TLC on precoated silica gel G plates by using n-
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Figure 1: Experimental scheme
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ANTIBACTERIAL ACTIVITY[12,13,14]

Antibacterial property involves in the
measurement of the relative potency or activity
of compounds by determining the amount of
test material required for producing stipulated
effect on suitable organism under standard
conditions.
The procedures employed in microbial assay
were,
a. Cylinder plate method or cup plate method
b. Turbidimetric or tube assay method (two
fold serial dilution method).
In the present study, antimicrobial screening
was carried out by cup plate method. In cup
plate method, the antimicrobial substance
diffuses from the cup through a solidified agar
layer in a petridish or a plate to an extent so
that the growth of added micro-organism is
inhibited entirely in a circular area or zone
around the cavity containing the solution of a
known quantity of antimicrobial substance. The
antibacterial activity is expressed as the zone of
inhibition in millimeters, which is measured
with a zone reader.
All the synthesized compounds were screened
for antibacterial activity against gram positive
and gram negative micro organisms and the
activity was compared with appropriate
reference standard. Microorganisms were
grown in nutrient agar medium. Methanol and
distilled water were used as control and the
drug vehicles for the samples and reference
standards respectively.
Test organisms: The microorganisms used for
the experiment were procured from MTCC,
IMTECH, Chandighar. Gram-positive organisms:
Staphylococcus aureus, Bacillus subtilis. Gramnegative
organisms:
Escherichia
coli,
Pseudomonas aeruginosa.
Culture Media: Nutrient agar for bacteria- Beef
extract 0.3%, Sodium chloride 0.5%, Peptone
0.5%, Agar 2.0%, pH 7.2-7.4.
Sterilization: Sterilization of the media, water,
etc. was carried out at 120ºC by autoclaving at
15 lbs/inch2 for about 20 minutes. The
glassware like syringes, petridishes, pipettes,
empty test tubes were sterilized by dry heat in
an oven at a temperature of 160°C for one hour.
The sterilized medium was cooled to 40°C and
poured into the petridishes to contain 6 mm

thickness. The media was allowed to solidify at
room temperature.
Preparation of test and standard solutions:
The stock solution of test compounds was
prepared by dissolving the samples at a
concentration of 1mg/ml in methanol. The
stock solution of reference standard
Streptomycin was prepared at a concentration
of 1mg/ml in sterile water. Antibacterial
activity was screened by adding 0.05 ml stock
solution to each cup by using micropipette. All
the test compounds were dissolved in methanol
at a concentration of 1mg/ml. Each plate was
inoculated with 20 μl of microbial suspension.
100 μl of the test compounds was added to
each cup. The plates containing bacteria were
incubated at 37ºC for 24 hrs, the positive
antimicrobial activity were read based on the
growth inhibition zone and compared with
Streptomycin drug.
Determination of zone of inhibition by cup
plate method[15]
The cup plate assay of drug potency is based on
measurement of the diameter of zone of
inhibition of microbial growth surrounding
cylinders (cups), containing various dilutions of
test compounds. A sterile borer was used to
prepare four cups of 6 mm diameter in the agar
medium spread with the micro-organisms and
0.1 ml of inoculum was spread on the agar plate
by spread plate technique. Accurately
measured (0.05 ml) solution of each
concentration and reference standard was
added to the cups with a micropipette. All the
plates were kept in a refrigerator at 2 to 8°C for
a period of 2 hours for effective diffusion of test
compounds and standards. Later, they were
incubated at 37°C for 24 hours. The presence of
definite zone of inhibition of any size around
the cup indicated antibacterial activity. The
solvent control was run simultaneously to
assess the activity of methanol and water which
were used as drug vehicles. The experiments
were performed three times. The diameter of
the zone of inhibition was measured and
recorded.
RESULTS AND DISCUSSION

Morpholine derivatives as mannich bases were
synthesized using the appropriate synthetic
procedure i.e. reaction of compound containing
active hydrogen (1), aryl aldehyde (2) and
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secondary amine compound morpholine (3) in
was found to be same as that of reported.
presence of ethanol as solvent and conc. HCl
Melting points were determined in open
catalyst. The reactants 4-nitro acetophenone,
capillaries and are uncorrected. IR spectra
substituted aromatic aldehyde and morpholine
were recorded in KBr discs on a Bruker (300
were taken in a RBF containing ethanol and
FT-IR). Thin layer chromatography was
catalytic amount of conc. HCl and heated at
performed on silica gel-G (Merck). 1H-NMR
refluxing temperature for 5-6 hrs. The
spectra were recorded on a Bruker 400
reactants were heated at 80-90ºC and the
spectrometer operating at 400.13 MHz for 1H
progress of reaction was monitored by TLC.
in DMSO. Physical characterization data of all
Finally the reaction mixture was poured onto
the synthesized compounds we given in Table
1.
the crushed ice and then recrystallized from
ethanol. The melting point of the compound
Table 1: Physical characterization data of synthesized compounds 4a-4f
Com
pd.

R

m.p.
(ºC)

Molecular
formula

m.w.

%
yield

Elemental analysis (%)
C, H, N-Calculated

4a
4b

4-hydroxy
4-methyl

170
190

C19N2O5H20
C20N2O4H22

356
354

88.24
80.12

63.24, 5.87, 7.76
66.26, 6.15, 8.13

4c

3-fluoro

170

C19 H19N2O4F

357.9

60.01

66.65, 6.48, 8.18

4d

2,4-dichloro

178

C19 H18N2O4Cl2

409

66.84

67.40, 6.79, 7.86

4e
3,4,5-trimethoxy
60
C22H26N2O7
430 87.43
57.73, 5.10, 7.09
Spectral data
3-(3-flurophenyl)-3-morpholino-1-(4nitrophenyl)propan-1-one (4c):
3-(4-hydroxyphenyl)-3-morpholino-1-(4nitrophenyl)propan-1-one (4a):
IR (KBr, cm-1): Aromatic C-H stretch: 3029.45,
Aromatic
C=C stretch: 1536.53,
C=O
IR (KBr, cm-1): Aromatic C-H stretch: 3016.24,
stretch:1714,
Aromatic
C-O-C
stretch:
1240.65,
Aromatic C=C stretch: 1543.22, C=O stretch:
NO2 stretch: 1322, C-N stretch: 1310.31, Alkyl
1710, Phenolic –OH stretch: 3510.11, Aromatic
C-H stretch: 2849.85, C-F stretch: 1349.21. 1HC-O-C stretch: 1209.84, NO2 stretch: 1525, C-N
NMR (400 MHz, DMSO-D6) δ: 8.34 (d,4H,C6H4stretch: 1112.21, Alkyl C-H stretch: 2849.1. 1HNO2), 2.81-3.06(d,2H, -COCH2), 4.44 (t,1H,-CH2NMR (400 MHz, DMSO-D6) δ: 8.34 (d,4H,C6H4CH), 6.83 (s,1H, C-2 proton of C6H4F), 7.06
NO2), 2.81-3.06(d,2H, -COCH2), 4.44 (t,1H,-CH2(d,2H,C-4 & C-6 protons of C6H4F), 7.38 (t,1H, CCH), 6.70(d,2H, Phenolic C-3 & C-5 protons),
5 proton of C6H4F), 2.67 (t, 4H, C-3 & C-5
7.12 (d,2H, phenolic C-1 & C-6 protons), 2.67 (t,
Morpholine protons), 3.59 (t, 4H, C-2 & C-6
4H, C-3 & C-5 Morpholine protons), 3.59 (t, 4H,
Morpholine protons).
C-2 & C-6 Morpholine protons), 5.35 (s, 1H,
phenolic-OH).
3-(2,4-dichlorophenyl)-3-morpholino-1-(4nitrophenyl)propan-1-one (4d):
3-morpholino-1-(4-nitrophenyl)-3tolypropan-1-one (4b):
IR (KBr, cm-1): Aromatic C-H stretch: 3050.45,
Aromatic
C=C stretch: 1585.23,
C=O
IR (KBr, cm-1): Aromatic C-H stretch: 3025.65,
stretch:1715, Aromatic C-O-C stretch: 1230.65,
Aromatic C=C stretch: 1556.73, C=O stretch:
NO2 stretch: 1345, C-N stretch: 1323.31, Alkyl
1712, Aromatic C-O-C stretch: 1215.65, NO2
C-H stretch: 2949.63, C-Cl stretch: 845.22. 1Hstretch: 1522, C-N stretch: 1312.21, Alkyl C-H
NMR (400 MHz, DMSO-D6) δ: 8.34 (d,4H,C6H4stretch: 2979.85. 1H-NMR (400 MHz, DMSO-D6)
NO2), 2.81-3.06(d,2H, -COCH2), 4.44 (t,1H,-CH2δ: 8.34 (d,4H,C6H4-NO2), 2.81-3.06(d,2H, CH), 7.75 (s,1H, C-3 proton of C6H3Cl2), 7.32
COCH2), 4.44 (t,1H,-CH2-CH), 7.18 (d,2H, Tolyl
(d,1H, C-5 proton of C6H3Cl2), 7.04 (d,1H, C-6
C-3 & C-5 protons), 7.17 (d,2H, tolyl C-1 & C-6
proton of C6H3Cl2), 2.67 (t, 4H, C-3 & C-5
protons), 2.67 (t, 4H, C-3 & C-5 Morpholine
Morpholine protons), 3.59 (t, 4H, C-2 & C-6
protons), 3.59 (t, 4H, C-2 & C-6 Morpholine
Morpholine protons).
protons), 2.34 (s, 3H, C6H4-CH3).
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406

D.Alekhya et al. Synthesis and Antibacterial Activity of Mannich Bases Containing Morpholine Moiety

3-(3,4,5-trimethoxyphenyl)-3-morpholino1-(4-nitrophenyl)propan-1-one (4e):
IR (KBr, cm-1): Aromatic C-H stretch: 3075.45,
Aromatic
C=C stretch: 1595.32,
C=O
stretch:1715, Aromatic C-O-C stretch: 1120.65,
NO2 stretch: 1290, C-N stretch: 1345.13, Alkyl
C-H stretch: 2850.63. 1H-NMR (400 MHz,
DMSO-D6) δ: 8.34 (d,4H,C6H4-NO2), 2.813.06(d,2H, -COCH2), 4.44 (t,1H,-CH2-CH), 3.83
(s,9H, -OCH3), 6.52 (s,2H, C-1 & C-6 protons of
trimethoxy benzene), 2.67 (t, 4H, C-3 & C-5
Morpholine protons), 3.59 (t, 4H, C-2 & C-6
Morpholine protons).

In vitro antibacterial activity
Antimicrobial screening was carried out against
gram+ve and gram-ve micro organisms by cup plate
method. In cup plate method, the antimicrobial
substance diffuses from the cup through a solidified
agar layer in a petridish or a plate to an extent so
that the growth of added micro-organism is
inhibited entirely in a circular area or zone around
the cavity containing the solution of a known
quantity of antimicrobial substance. The
antibacterial activity is expressed as the zone of
inhibition in millimeters, which is measured with a
zone reader and were depicted in Table 2. Graphical
representation of comparative antibacterial activity
of the synthesized compounds were shown in the
Figure 2.

Table 2: Zone of inhibition (mm) of the tested samples and reference compound

Compound
(100 µg/ml)
4a
4b
4c
4d
4e
Control
Streptomycin

Gram+ve bacteria
S. aureus B. subtilis
14
13
16
12
9
7
8
11
7
9
25
19

Gram-ve bacteria
E. coli
P. aeruginosa
15
13
18
15
5
10
9
11
6
8
16
24

Figure 2: Comparative antibacterial activity of the synthesized compounds
were evaluated for their antibacterial activity
against gram+ve and gram-ve micro-organisms
In the present work various substituted aryl
by cup plate method. Among the synthesized
aldehydes were used to prepare substituted
compounds
3-(4-hydroxyphenyl)-3morpholine derivatives as mannich bases in
morpholino-1-(4-nitrophenyl)propan-1-one 4a
good yields. A facile one-pot method under
gives high % yield. The antibacterial screening
mild conditions has been developed for the
results states that compound 4b shown
synthesis of the title compounds. All the
significant activity against S. aureus, 4a
compounds synthesized were characterized by
compound shown significant activity against B.
physically (Rf values, Melting point, Molecular
subtilis, compound 4b shown significant activity
weight,
Molecular
formula)
and
few
against E. Coli and P. aeruginosa.
compounds were characterized by spectral
data (1H-NMR, IR spectra). All the compounds
CONCLUSION

IJRAPS | April 2020 | Vol 4 | Issue 4

407

IJRAPS, 2020:4(4):403-408
ACKNOWLEDGEMENTS

The authors are thankful to V.V.institute of
Pharmaceutical Sciences, Gudlavalleru for
providing necessary facilities to carry out the
research work. The authors also would like to
thank Laila Implex Ltd., Vijayawada for
providing spectral analysis data.
REFERENCES
1. B.S. Holla, M.K. Shivananda, M.S. Shenoy, G.

Antony. Studies on arylfuran derivatives.
Part VII. Synthesis and characterization of
some mannich bases carrying halo phenyl
furyl moieties as promising antibacterial
agents. Farmaco.1998; 53:531-535.

2. M. Sarangapani, V.M. Reddy, Isatin. [N-(2alkylbenzoxazole-5-carbonyl)]hydrazones.
Indian J. Pharm. Sci.,1994; 56: 174-177.
3. C.Mannich,
W.Krosche.
Ueber
ein
kondensationsprodukt
aus
Formaldehyd,
Ammoniak und Antipyrin. Arch. Pharm.,1912;
250 : 647-667.
4. G. Turan-Zitouni, Z.A. Kaplancıklı, M.T. Yıldız,

P. Chevallet, D. Kaya. Synthesis and
antimicrobial
activity
of
4phenyl/cyclohexyl-5-(1-phenoxyethyl)-3-[N(2-thiazolyl)
acetamido]
thio-4H-1,2,4triazole derivatives. Eur. J. Med. Chem., 2005;
40: 607-613.
5. M. Tramontini, L. Angliolini. Further
advances in the chemistry of mannich bases.
Tetrahedron, 1990; 46: 1791-1837.
6. M.Edic-Saric, D. Maysinger, M. Movrin, I. Dvorzak.
Antibacterial and Antifungal Activities of
Nitroxoline Mannich Bases. Chemotherapy,
1980; 26: 263-267.

7. M.R.Borenstein, P.H.Doukas. Anticonvulsant
activity of indanylspirosuccinimide mannich
bases. J. Pharm. Sci., 1987; 76: 300-302.
8. Tramontini M (1973). Advances in the Chemistry
of Mannich Bases. Synthesis, 12:703-775.
9. B.B.Thompson (1968). The mannich reaction.
Mechanistic and technological considerations. J.
Pharm. Sci., 57:715-733.
10. T.F.Cummings, J.R.Shelton. Mannich Reaction
Mechanisms. J. Org. Chem.,1960; 25: 419-423.
11. A.Idhayadhulla, R. Surendra Kumar, A.J. Abdul
Nasser, J. Selvin, Aseer Manilal. Synthesis of some
mannich base derivatives and their antimicrobial
activity study. Arabian Journal of Chemistry,2014
7: 994-999.
12. S.Saroj Kumar, P.Venkateswara Rao, I. Mounika,
S. Prasad, K. Prasanthi, A. Priyanka, K. Tarangini,
M. Varalaxmi. Evaluation of antibacterial activity
of Ocimum tenuiflorum, chrysanthemum
indicum and tabernaemontana divaricata flower
extract. International Journal of Research in
Pharmacy and Pharmaceutical Sciences, 2016; 1:
27-29.
13. Nagarajaa T S, Riaz Mahmood, Krishnab

V,Ekbote Maruthi T. Evaluation of
antimicrobial
activity
of
erythrina
mysorensis Gamb. International Journal of
Drug Development & Research, 2011; 3: 198202.
14. Prabu K, Shankarlal S, Natarajan E and
Mohamed A Sadiq. Antimicrobial and
antioxidant activity of methanolic extract of
Eclipta alba. Advances in Biological
Research, 2011; 5: 237-240.
15. Indian Pharmacopoeia, Vol-II, The Controller
of Publications, New Delhi, 1996.

Cite this article as:
D.Alekhya, A.Lakshmana Rao, D.Prasanth, D.V.S.Girija
Sowmya, Ch.Vijaya Lakshmi, Ch. Raja. Synthesis and
Antibacterial Activity of Mannich Bases Containing
Morpholine Moiety. International Journal of Research in
AYUSH and Pharmaceutical Sciences, 2020;4(4):403-408.
Source of support: Nil, Conflict of interest: None Declared

*Address for correspondence
D.Alekhya
Assistant Professor
V. V. Institute of Pharmaceutical
Sciences, Gudlavalleru, Andhra
Pradesh, India.
Email:
dandamudialekhya@gmail.com
Contact No.: +91-9440123017

Disclaimer: IJRAPS is solely owned by Mahadev Publications - A non-profit publications, dedicated to publish quality research, while
every effort has been taken to verify the accuracy of the content published in our Journal. IJRAPS cannot accept any responsibility or
liability for the articles content which are published. The views expressed in articles by our contributing authors are not necessarily
those of IJRAPS editor or editorial board members.

Website: http://ijraps.in

408

