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ABSTRACT:

In this research work we have synthesized some new 3-[ morpholino -4- yl]- N- phenyl-3-sustituted propanamide
derivatives were synthesized with help of Mannich reaction, Here, we have synthesized 5 Mannich bases using
various aldehydes and TLC was Done for the Compounds later those are sent for IR and NMR Spectroscopy for
characterization of functional groups present in the synthesized samples. Later the synthesized compounds are
screened for Anti-microbial activity under this; the Anti-bacterial activity is seen for both the gram positive as
well as gram negative against Staphylococcus aureus and EshericiaColi respectively. With help of the cup plate
method and the result was compared against the standard drug ciprofloxacin. For Anti-Fungal activity the
organism used was aspergillus Niger with help of the cup plate method and was compared against the standard
using the Clotrimazole. The entire synthesized compound shows good yield and good Anti-microbial activity.
C4 compound, the derivative of p- dimethyl amino benzaldehyde was found with greater activity among all
compounds and it shows the similar action with the standard drug.

Keywords: Morpholine, Mannich base, antimicrobial activity, synthesis
INTRODUCTION:

Medicinal chemistry is an interdisciplinary field of study aspects of organic chemistry. It is concerned with
discovery, design synthesis and interactions of a pharmaceutical agent with the body and medicinal chemistry is
mainly concerned with small organic molecules both natural and synthetic. Compounds in clinical use are
primarily small organic compounds, organ metallic compounds, biopharmaceuticals and inorganic compounds
used in medicine as therapeutics.

Mannich Reaction:

The Mannich reaction is an organic reaction which consists of an amino alkylation of an acidic proton placed next
to a carbonyl functional group by formaldehyde and a primary or secondary amine or ammonia. The final product
is a B-amino-carbonyl compound also known as a Mannich base. Reactions between aldimines and a-methylene
carbonyls are also considered Mannich reactions because these imines form between amines and aldehydes. The
reaction is named after chemist Carl Mannich.
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The Mannich reaction is an example of nucleophilic addition of an amine to a carbonyl group followed by
dehydration to the Schiff base. The Schiff base is an electrophile which reacts in the second step in an electrophilic
addition with a compound containing an acidic proton (which is, or had become an enol). The Mannich reaction
is also considered a condensation reaction. In the Mannich reaction, primary or secondary amines or ammonia,
are employed for the activation of formaldehyde. Tertiary amines lack an N—H proton to form the intermediate
enamine. a- Chasidic compounds (nucleophiles) include carbonyl compounds, nitriles, acetylenes, aliphatic nitro
compounds, a-alkyl-pyridines or imines. It is also possible to use activated phenyl groups and electron-rich
heterocyclic such as furan, pyrrole, and thiophene. Indole is a particularly active substrate; the reaction provides
gamine derivatives.

Mannich bases are the end products of Mannich reaction and are known as beta-amino ketone carrying
compounds. Mannich reaction is a carbon-carbon bond forming nucleophilic addition reaction and is a key step
in synthesis of a wide variety of natural products, pharmaceuticals, and so forth. Mannich reaction is important
for the construction of nitrogen containing compounds.

There is a number of amino alkyl chain bearing Mannich bases like fluoxetine, atropine, ethacrynic acid,
trihexyphenidyl, and so forth with high curative value. The literature studies enlighten the fact that Mannich bases
are very reactive and recognized to possess potent diverse activities like anti-inflammatory, anticancer,
antifilarial, antibacterial, antifungal, anticonvulsant, anthelmintic, antitubercular, analgesic, anti-HIV,
antimalarial, antipsychotic, antiviral activities and so forth. The biological activity of Mannich bases is mainly
attributed to a, B-unsaturated ketone which can be generated by deamination of hydrogen atom of the amine

group.
Anti-Microbial Activity:
Antibacterial:

The discovery, development and use of antibacterial during the 20th century has reduced mortality from bacterial
infections. Antibacterial are among the most commonly used drugs . As a consequence of widespread use of
antibacterial, there has been an accelerated emergence of antibiotic resistant pathogens, resulting in a serious
threat to global public health. The resistance problem demands that a renewed effort be made to seek antibacterial
agents effective against pathogenic bacteria resistant to current antibacterial. Possible strategies towards this
objective include increased sampling from diverse environments and application of metagenomics to identify
bioactive compounds produced by currently unknown and uncultured microorganisms as well as the development
of small-molecule libraries customized for bacterial targets

Antifungal:

Antifungal are used to kill or prevent further growth of fungi. In medicine, they are used as a treatment for
infections such as athlete's foot, ringworm and thrush and work by exploiting differences between mammalian
and fungal cells. They kill off the fungal organism without dangerous effects on the host. Unlike bacteria, both
fungi and humans are eukaryotes. Thus, fungal and human cells are similar at the molecular level, making it more
difficult to find a target for an antifungal drug to attack that does not also exist in the infected organism.
Consequently, there are often side effects to some of these drugs. Some of these side effects can be life-threatening
if the drug is not used properly.
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As well as their use in medicine, antifungal are frequently sought after to control mold growth in damp or wet
home materials. Sodium bicarbonate (baking soda) blasted on to surfaces acts as an antifungal. Another antifungal
serum applied after or without blasting by soda is a mix of hydrogen peroxide and a thin surface coating that
neutralizes mold and encapsulates the surface to prevent spore release. Some paints are also manufactured with
an added antifungal agent for use in high humidity areas such as bathrooms or kitchens. Other antifungal surface
treatments typically contain variants of metals known to suppress mold growth e.g. pigments or solutions
containing copper, silver or zinc. These solutions are not usually available to the general public because of their
toxicity.

Materials & methods:

Mannich base is the final product of beta amino carbonyl compound synthesized generally with basic amine,
carbonyl Compound and formaldehyde here in this reaction we used morpholine, Acetanilide and various
aldehydes respectively. To carry out the Mannich reaction

General reaction:

Here in this general reaction 0.1M of Morpholine, 0.1M of Acetanilide and 0.1 of Aldehydes
(Aromatic/Allyl/Alkyl) was refluxed for 6hrs in the presence of methanol as solvent and the product that obtained
was poured in Ice cold water and stir well, the obtained product was filtered, Dried and recrystallized with
methanol. The Obtained products were monitored for thin layer chromatography. Later on, those products were
screened for Anti-Microbial Activity Both Anti-Bacterial as well as Antifungal Activity.

o A9 0
J.I\ + E j + g 5-6hrs reflux :f
ethanol R &
CHj o R,—-’ *\Ht ”J\J%j

N
H

Acetanilide Morpholine Aldehyde Mannich Base

Table 1: List of synthesized compounds.

Compoun | Produ | Aldehydes used(R) | Structure of compound Product IUPAC
d ct name
1 C1 Benzaldehyde o 3-[ morpholino -
E j 4- yl]- N- phenyl-
N 3-phenyl
P (‘;\ : propanamide
O NH
2 C2 Formaldehyde 3-[ morpholino -
0 4- yl]- N- phenyl-
[ j 3- propanamide
N
i 0
0~ "NH
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3 C3 Acetaldehyde 3-[ morpholino -
o 4- yl]- N- phenyl-
[ j 3-methyl
N propanamide
CH3 J;\ ©
(o} NH
4 C4 N, N Para o 3-[ morpholino -
dimethylamino [ j 4- yl]- N- phenyl-
benzaldehyde N 3-[4-N,N-
dimethyl] phenyl
°1°”3NJ>\ /@ propanamide
O NH
5 C5 Crotonaldehyde o 3-[ morpholino -
[ j 4- yl]- N- phenyl-
N 3-[1-pr0pe_nyl]
J;\ propanamide
C3HS ©
o NH
Table 2: Physical properties of synthesized compounds.
COMPOUND MOLECULAR %YIELD | MELTING SOLUBILITY
FORMULA POINT
C1 C19H2202N2 65.1% 132°C Soluble in Methanol, DMSO
& chloroform
C2 C13H1802N2 72% 118°C Soluble in Methanol, DMSO
& chloroform & insoluble in
water
C3 C14H2002N2 68% 120°C Soluble in Methanol, DMSO
& chloroform & insoluble in
water
C4 C21H2402N3 84% 135°C Soluble in Methanol, DMSO
& chloroform & insoluble in
water
C3 C15H2202N> 75% 125°C Soluble in Methanol, DMSO
& chloroform & insoluble in
water
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RESULTS AND DISCUSSION:

Table 3: Spectral data of synthesized compounds.

compound

IR spectra data

1HNMR spectra data

C1

2793 (CH str in phenyl ring),
1658 (NHCO), 1362 (C-N),
1228 (C-0), 1154 (C-C)

7.7-7.4(5H,Ar-H),7.25-7.13(1H,NH),
3.56-3.97(4H,0-CH2- morpholine), 2.50-
2.34(4H,N-CH2-morpholine, 1.23-
1.12(1H,CH)

C2

2801 (CH str in phenyl ring),
1658 (NHCO), 1312 (C-N),
1251 (C-0), 1592(C-C)

7.7-7.4(5H,Ar-H),7.25-7.13(1H,NH),
3.86-3.56(4H,0-CH2- morpholine), 2.50-
2.34(4H,N-CH2-morpholine, 2.23-
1.12(2H,CH2)

C3

2793 (CH str in phenyl ring),
1660 (NHCO), 1364(C-N),
1112 (C-0), 1166 (C-C)

7.7-7.4(5H,Ar-H),7.25-7.13(1H,NH),
3.56-3.97(4H,0-CH2- morpholine), 2.50-
2.34(4H,N-CH2-morpholine, 1.23-
1.12(1H,CH)

C4

2316 (CH str in phenyl ring),
1658 (NHCO), 1313 (C-N),
1252 (C-0), 1035 (C-C)

7.7-7.4(5H,Ar-H),7.25-7.13(1H,NH),
3.56-3.97(4H,0-CH2- morpholine), 2.50-
2.34(4H,N-CH2-morpholine, 1.23-
1.12(1H,CH)

C5

2316 (CH str in phenyl ring),
1658 (NHCO), 1313 (C-N),
1252 (C-0), 1035 (C-C)

7.7-7.4(5H, Ar-H),7.25-7.13(1H, NH),
3.56-3.97(4H, O-CH2- morpholine), 2.50-
2.34(4H, N-CH2-morpholine, 1.23-1.12(1H,
CH)

Anti-Microbial Activity:

Ant1 Bacterial Activity Ant1 Fungal Activity
Zone of Inhibiton (mm) Zone of inhibition(mm)
Compound | Gram +ve Gram -ve Apergillus niger
(st. aureus) (E. coli)
Cl 9 4 9
Cc2 6 8 0
C3 11 10 12
Cc4 18 15 19
CS 14 12 17
Control 0 0 0
Standard 19(Ciprofloxacin) | 17(Ciprofloxacin) | 21 (clotrimazole)
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C1-IR SPECTRA
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C3-IR SPECTRA

/./
[
J
I

\
i

Y

\\ | f/'lf‘

S
( ~__

LO'GSZL
EVELEL
6C¥aElL
62veEVL
——— 00'G8¥1L
— 8G°ZF51L
Y1565

BLOS6L

— 9£e58e
I T4
. 96'656T
ZT'S50€

LBVELE
— 98'¥6IE

£5°162E

-BRUKER

66 06 68 08 6S. 0L

1000

1500

2000

2500

3000

3500

Wavenumber cm-1

C4-IR SPECTRA

Loage
08 LrL
00 Zre
LEE06
GL 558
e TH 00
— Z0'5EDL

\\ 1

— JGEETL
SSELEL
1909l
— LG LEYL
— Liuirl
— ET'LES)

—— EZEB5)
—— B0'E5eL

—— BT9IET

— 0TS0

— M TEIE

S8'08LE
4
— 052828

JE—— 3
— STBELE
— SH0EE

"3
y
A
W R
-
1 ! !

B6 96 ¥6 ¢6 06 88 O
0ol

1000

1500

2000

2500

3000

3500

Wavenumber cm-1

IJRAR23C3346 | International Journal of Research and Analytical Reviews (IJRAR) | 742




© 2023 IJRAR September 2023, Volume 10, Issue 3
C5-IR SPECTRA

www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

o
8 —
: jmRUKER | A ||
= BR KER M /H__\‘__.___ /v’ K |
| M — W
L A w W / /V
| | / uﬁu [
: - /
o U J | I
()] 1
w | \/
[+ 8]
% _
g -
2 532 XBBE & g SRE2LENE T2
3 ggo 5359 B © Sgogrgey  waho
g 283 8895 8 g 3833358 2883
[ I [ | I I
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
C1-NMR
- W,
CEZEoATETNsMEoSeeoEanony BE%R
e L S s Ch i MR OB D e

|

Car et
CANE
PN
i

{1

CERF

;

ANEGEEED FRR4E RHEEREIRE

Data Farasws teos

Bl 130017

= kogoisition Faramsters

2010
Li.de

. et
5 = FAES B2
(]

£ 5500

I::‘::E

Bl NC- B

B 120w ce
B Dol A ddedl sass

-

D A reeec
bS8 pgams

3 TR
I_DEeeiger] sess

CHESEL 1 w—
ADA 2R 4TI

[RRe 1]
L=

R
2. Dgeddigee

- Procassing parissiecs
£S5
4031800 Ee
L=
a
0.
a
L.

IJRAR23C3346 | International Journal of Research and Analytical Reviews (IJRAR) | 743



© 2023 IJRAR September 2023, Volume 10, Issue 3 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)
C2-NMR

3E

l:ll'ln-IH'Jwrnhﬂu-rl-l1'cru':l.'l=:l-l-:=m1=-Hnﬂnﬂﬂﬂﬂr-—lﬂvr-lﬂ-#oﬂmrﬂﬂmr--'B H
e R R e R - e e - - o e e - - A -

=l R R N b o - Tl il RS L R e R LN R -]

Tl ol o =l L - - B Tl I T e = B T B R B I R B e N R I - -]

FI - hoguisition Farseters
== STITHEIEA
i IL.81

5 = rammc m

=300

ERE1d

el

1%

2
BOOE. B Ex
B.2326E Ex

guauuusggausasagg

mme—seece HLEEIL El cevences
SF &l LIZETI0 BEE
1R
L. 40 =mes
11008030 W

il ROCD0E MR
=]

a3 B

T LEEREL

L.E

L] T T T T T T T T T T T T T | T T T C) T
1= 14 3 12 11 10 B 8 T & 5 & 3 2 1 0 -1 -2 o]
I~ =
el L]
ot [l )
(]
30
.nvMMv—vce-m:-cnt-NNvo-—@mnnv—mﬂe—-«:nc‘oﬂoamnr—imowr\r".vcw\ooa R
O OWVMAN OO MNMAOAMeA N T TNOO D YFM e NTTON T NOCODDIMOT MO~ —O~O
N e NOOOO N IO N TTTANNTTROCDIDON MM ANNNAD 0O NN ™ oo
N N P PO PRI EM I MM MMM M@ MO NNNNNNNN —O
" Curress Data Parasecters
WVW cue rasezecs
TXP =0 <
FROOD i
F2 - Acgeisition Farameters
Date 2017e33
Time 11.36
INSTRIME spect
FRO=ED S == PRS0 B/
FULFROG =930
o €553¢
30LTENT cecil
=3 :
= 2
8012 . 820 B
FIoSES 0.12226€ =z
c € .08 3465 sec
3G 3_€3
b €2°. 420 usec
' = €.50 usec
U = 258.2 x
o 1. 00000020 sec
o0 3
1
ssesssms CIRANEXL £ sssessss
srol 400 .1324710 xmz
soCi ik
i 14.40 usec
FaGl 11. 00000030 w
' F2 - Frocessisg parameters
£ 34 €5536
' s¥ 4001300000 mz
T e
a2 E
'y i 0.30 m:
= o
< 1.%0
1

e

IJRAR23C3346 | International Journal of Research and Analytical Reviews (IJRAR) | 744




© 2023 IJRAR September 2023, Volume 10, Issue 3

www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

C4-NMR

IE

!‘NH."\.P\“RO""vo.ﬂoﬂoﬁvﬂnﬂﬂo
CELTNED A NN NN A O N PN YO
OV PNt wuFoeovrendaenrrtrovee
L o R R e b o I B R )

e e i, | it —.
e -
Lp == =) 3
3 - Acguisitice Parsmeters
Sete FWITame
Time L4z
TR et
ryoaas S TARRO =
T ] "0
1 =~ R
SCTVENT <ocl»
= e
< 2
e $313. 00 ==
rioess 333248 ™
a8 £ SN wen
LE] Re Tl
b 3. 000 wees
e £.52 seec
™ s .3 x
ol 1.02000040 sec
™ 3
s
EFOL €05 3334710 Wmx
L R
" 36 A% wees
' o 31 80000000 W
2 - Frocessing perssmters
[ 24 ai3e
1 o 6343300000 Mms
L R
= L
e 2.8 =
i ' =l *
L 3.0
] '
) - L T T v T 5 T Y T T T 8 3 v T v v
1S 14 23 22 11 120 s & 5 4 3 2 3 o -3 -2 rre
-~
™
™~
-

C5-NMR

IF

i

Sarvent Swis Pursseters
R BEAAIALT
o] ]
L ] 1
» Magedadtics Pasemeters
I

!ﬂ
|
il

uuu!iiugﬂgi":‘!l

it
8591124730 MEE
|
Ld 48 geas
1. ERa0aRg0 W

Frocessing parmmsteTs

ihIE

R LleaRa 0 mEE
™

&.09 m

AMEREER gaggy go

15 14 13 12 11 W % B 7 & 5

e

IJRAR23C3346 | International Journal of Research and Analytical Reviews (IJRAR) | 745



© 2023 IJRAR September 2023, Volume 10, Issue 3 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

Conclusion;

Here in this project, we have synthesized 5 new Mannich bases with Morpholine and Acetanilide by changing the
Aldehyde Derivatives. Among all the compounds Compound C4 was found to begreater yield. the functional
groups are determined in IR spectra In the biological screening of thecompound the compound R4 the derivative
of 2,4 di methyl amino benzaldehyde was found withthe greater activity among all compounds and it shows the
similar action with the standard drug Among all aldehyde derivatives the Aromatic aldehyde groups show higher
activity than allylic aldehyde derivatives than Aliphatic aldehyde compounds. In the future investigation this
project we can identify the compounds with NMR Spectroscopy and the screening the compounds with wide
number of Microbial organisms.
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