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NOTE
Synthesis and Biological Activity of Some
Aminobenzylated M annich Bases of Benzaldehyde
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Bangalore-560 027, India
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Various aminobenzylated mannich bases of benzaldehyde were
prepared through Mannich reaction by reacting it with secondary amines
and amides. The structures of all the synthesized compounds have been
confirmed on the basis of their IR, *"H NMR data and also screened for
antibacterial activity.
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In continuation® of our work on the synthesis of aminobenzylated mannich
bases as potential antimicrobial agents, in present study aminobenzylated Mannich
bases of benzaldehyde were synthesized using Mannich reaction?.

Benzaldehyde on reaction with cyclic secondary amines such as N-methyl
piperazine (NMP) givesriseto an intermediate N-cyclic phenyl carbinol (A), which
on condensation with active hydrogen compounds such as urea, thiourea, acetamide
and benzamide yield Mannich bases 1le to 1h (Scheme-l). The structures of the
synthesized compounds were assigned on the basis of FTIR, '"H NMR spectral
data. The compounds were screened for their in vitro antibacterial activity.

Thin layer chromatography was used to monitor the reactions and the purity of
the synthesized compounds, where the mobile phase was chloroform:methanol:
water:glacia acetic acid (50:40:10:1) and iodine as visualizing agent. The melting
pointswere determined in open capillary tubes and are uncorrected. The IR spectra
wererecorded on JASCO FTIR-4100 using the KBr disc technique and only important
infrared absorptions (cm™) arelisted. The*H NMR spectrawere recorded on AM X -
400 NMR spectrometer using TMSasinterna standard (chemical shiftsin d values).

N,N*-bis(1-M ethy! piperazine-1-yl-benzyl)urea (1€): To an acoholic solution
of urea (0.6 g, 0.01 mol) N-methyl piperazine (1.9 mL, 0.02 mol) was added dropwise
and stirred to get aclear solution. A drop of HCI was added and the reaction mixture
was then cooled and ice cold ethanolic benzaldehyde (2 mL, 0.02 mol) was added
dropwise and stirred for ca. 24 h in an ice bath. The resulting mixture was alowed
to stand at room temperature with occasional shaking for ca. 3 weeks®. The solid
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Scheme-1: Synthesis of aminobenzylated Mannich bases

obtai ned waswashed with sufficient water and then recrystallized from choloroform.
Yield 59.70 %, m.p. 137-139 °C. IR (KBr, Vima, cm™): 3342 (NH), 1606 (C=0) and
1166 (C-N-C of NMP). 'H NMR: 8.0-7.8 (s, 2H of NH), 7.5-7.2 (m, 10 H of Ar-H),
6.8-6.6 (s, 2H of benzylic carbon), 5.7-5.5 (t, 16H, -CH, of NMP), 2.7 (s, 6H of
N-methyl in NMP).

N,N*-bis(1-M ethyl piperazine-1-yl-benzyl) thiourea (1f): The compound 1f
was prepared according to the procedure above 1e using thiourea (0.76 g, 0.01
mol), N-methy! piperazine (1.9 mL, 0.02 mol) and benzal dehyde (2 mL, 0.02 mol)
and recrystallized from chloroform. Yield 45.40 %, m.p. 142-146 °C. IR (KB, Vma,
cml): 3427 (NH), 1290 (C=S) and 1163 (C-N-C of NMP). *H NMR: 7.7-7.0 (m,
10H of Ar-H), 6.8-6.6 (s, 2H of benzylic carbon), 6.0 (s, 2H of NH), 5.7-5.4 (t, 16H,
-CH, of NMP), 2.7-2.5 (s, 6H of N-methyl in NMP).

N(1-Methyl piperazine-1-yl-benzyl) acetamide (1g): The compound 1g was
prepared according to the procedure above 1e using acetamide (0.59 g, 0.01 mol),
N-methyl piperazine (0.88 mL, 0.01 mol) and benzaldehyde (1.0 mL, 0.01 mol)
and recrystallized from chloroform. Yield 60.16 %, m.p. 61-67 °C. IR (KBr, Vma,
cmY): 3317 (NH), 1661 (C=0) and 1164 (C-N-C of NMP). *H NMR: 7.7-7.0 (m,
5H of Ar-H), 6.8-6.6 (s, 1H of benzylic carbon), 6.0 (s, 1H of NH), 5.7-5.4 (t, 8H,
-CH, of NMP), 3.8-3.6 (s, 3H of COCH,) 2.7-2.5 (s, 3H of N-methyl in NMP).



4962 Chauvargju et al. Asian J. Chem.

N(1-Methyl piperazine-1-yl-benzyl)benzamide (1h): The compound 1h was
prepared according to the procedure above 1e using benzamide (1.21 g, 0.01 mol),
N-methyl piperazine (0.88 mL, 0.01 mal) and benzaldehyde (1.0 mL, 0.01 mol)
and recrystallized from chloroform. Yield 38.50 %, m.p. 72-78 °C. IR (KBr, Vma,
cm™): 3317 (NH), 1634 (C=0) and 1163 (C-N-C of NMP). '"H NMR: 7.8-7.0 (m,
10H of Ar-H), 6.2-6.0 (s, 1H of NH), 5.7-5.4 (t, 8H, -CH, of NMP), 5.2-5.0 (s, 1H
of benzylic carbon), 2.7-2.5 (s, 3H of N-methyl in NMP).

Antibacterial activity: All the newly synthesized aminobenzylated Mannich
bases (1e to 1h) were screened for their antibacterial activity against E. coli, B.
subtilisand S. aureus using cup-plate agar diffusion method®*. The compounds were
tested at concentration of 20, 30 and 40 pg/mL. Ciprofloxacin was used as a stan-
dard drug. The antimicrobial activity was determined® using the following relation-
ship and results are given in Table-1.

% Activity = é — 0.2 x100

where, X = the diameter in mm of the inhibition zone of ciprofloxacin, Y = the
diameter in mm of the inhibition zone by compounds.

TABLE-1
ANTIBACTERIAL ACTIVITY (%) OF COMPOUNDS (1eto 1h) AT 20, 30 AND 40 pg/mL
Compound E. coli S aureus B. subtilis
le 38 40 48
i 42 44 54
1g 46 a7 59
1h 49 51 61
Ciprofloxacin 100 100 100

The newly synthesized aminobenzylated mannich bases of benzaldehyde are
found comparatively less antibacterial agent to ciprofloxacin and can prove to be
drugs having minimum side effects and comparatively low cost.

ACKNOWLEDGEMENTS

The authors wish to thank The Principal, Government College of Pharmacy,
Bangalore, Director, Principal NGSM Institute of Pharmaceutical Sciences, Mangaore
for providing the laboratory facilities. The authors are also thankful to the Director
I1Sc, Bangalore for obtaining the spectral data.

REFERENCES

1. K.C.Chauvargu and K. Ishwarbhat, Asian J. Chem., 20, 4335 (2008).

2. M.A.Ali and M. Shaharyar, Bioorg. Med. Chem. Lett., 17, 3314 (2007).

3. H.S Joshi, K.S. Nimavat, K.H. Popat and S.L. Vasoya, J. Indian Chem. Soc., 80, 711 (2003).

4. A.L.Barry, TheAntimicrobial Susceptibility Test: Principle and Practices, IlluSleaand Febiger,
Philadelphia (1997).

5. M.F Sydney and JM. Wiliam, Diagnostic Microbiology, C.V. Mosby Company, London (1982).

(Received: 26 April 2008; Accepted: 13 April 2009) AJC-7420



