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POTENTIAL ANTIBACTERIAL AGENTS
Part I. Synthesis of Substituted l-Arylaminomethyl Benzotriazoles

Shaheen A. Hussain, Najma Murtaza and lzhar H. Qureshi*

PCSIR Laboratories, Karachi-39

(Received August 25, 1986; revised December 30, 1986)

Condensation of 1,2,3-benzotriazole with primary aromatic amines, viz, 2-amino, 5-chlorobenzo-
phenone; 4-(N-morpholino )-aniline; 4-(N-piperidino )-aniline and 3-acetyl aniline, under the conditions
of Mannich reaction, afforded the hitherto unreported substituted I-arylaminomethyl benzotriazoles
which were assigned structures (I to IV) on the basis of their H-nmr and mass spectral data. Anti-bacter-
ial activity determination showed compounds (I to IV) to inhibit the growth of Salmonella typhi,
Pseudomonas spp. and Escherichia coli. Compounds I and II were also found active against Bacillus
subtilis.
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INTRODUCTION

The usefulness of the Mannich r~action in the synthe-
sis of potential biologically active compounds is well docu-
mented in the literature [1]. The !,!:-Mannich bases, in
particular, are reported to display anticonvulsant, sedative
[2], anthelmintic [3], antiviral and antibacterial [4-6]
activities. The tetracyclineN -Mannichbase has been shown
to exhibit a high order of antibacterial activity [7,8] which
is attributed to the structural modification of tetracycline
caused by the Mannich reaction.

In earlier reports I,2,3-benzotriazole has been reported
to undergo a Mannich reaction with secondary amines only,
to yield a l-substituted product, while polymeric products
were obtained with primary aromatic amines. Licari et al.
[9] were the first to report the successful condensation of
benzotriazole with formaldehyde and aniline to furnish a
crystalline Mannich base which was assigned the structure
of l-anilinomethyl benzotriazole. No evidence, however,
was provided by these authors to exclude the possibility of
getting a 2-suhstituted product. Varma [10] reinvestiga-
ted this reaction and has conclusively established that the
substitution of anilinornethyl group takes place at position
I of benzotriazole.

The present studies describe the reaction of benzotria-
zole with formaldehyde and substituted primary aromatic
amines, namely, (a) 2-amino-5-chloro benzophenone,
(b) 4-(N-morpholino )-aniline, (c) 4-(N-piperidino )-aniline
and (d)' 3-acetyl aniline to yield the hitherto unreported
substituted l-aryl amin0!l1ethyl benzotriazoles which were
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assigned structures (I to IV) on the basis of their H-nmr
and mass spectral data. The new N-Mannich bases thus
synthesised were tested for antibacterical activity, follow-
ing the method of Prescott and Dunn [11] using as test
organisms Salmonella typhi, Pseudomonas spp. Escheri-
chia coli, Staphylococcus aureus, Streptococcus faecalis,
and Bacillus subtilis. The results shown in Table I indi-
cate that compounds (I to IV) inhibited to growth of
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Salmonella typhi, Pseudomonas spp and Escherichia coli
but showed no activity against Staphylococcus aureus and
Streptococcus faecalis. Compound I and II were also found
to inhibit the growth of Bacillus subtilis.

In the Hvnmr spectrum of I, a sharp singlet resonating
at b 7.28 (l H, S, Ar-H) was attributed to the isolated
aromatic proton Ha. Two doublets centred at b 7.75
(1H, d, Ar-H ; J = 8.3 Hz) and b 8.1 (IH, d, Ar·H :
J = 8.3 Hz) were due to the ortho oriented aromatic
protons He and Hb. A doublet centred at b 6.25 (2H, d,
-C~ 2-NH-, J = 6Hz) was ascribed to the methylene group,
while a triplet resonating at b 9.4 (IH, t, -CH2-NH-, J =
6Hz) was assigned to the proton of the imino-(-NH-)
group. The low field absorption of (-NH-) group at b 9.4
may be due to the presence of electronegative oxygen of
the neighbouring carbonyl group which is intramoleculary
hydrogen bonded with the (-NH-) group.

In the H-nmr spectrum of II, a doublet resonating at
b 6.06 (2H, d, -C!:!2-NH- ; ] = 6Hz) was assigned to the
methylene group while a triplet centred at b 4.56 (l H, t,
-CH2-N!:!-, J = 6Hz) was attributed to the imino group
(-NH-). In the H-nmr spectra of compounds III and IV
the chemical shifts (or the imino and methylene groups
(-C!:!2-N!:!-) were very close to that recorded for com-
pound II.

The mass spectrum of I shows molecular ion at m/z
362 which undergoes Mclafferty rearrangement leading to
fragments at m/z 243 and 119. This is in agreement with
the observation of Lawrence and Waight [12] that the loss
of I-substituent constitutes the primary step in the mass
spectra of I-substituted benzotriazoles. Further break-up
of fragment at m/z 243 leads to ions at m/z 215, 180, 105
and 77 (base peak, 100 %). Likewise the fragment at m/z
119 undergoes loss of 28 mass units (N 2) to give rise to
ion at m/z 91. Identical fragmentation pattern has been
observed in the mass spectra of compounds II. III and
IV.

EXPERIMENT AL

Melting points were taken on the Buchi-510 melting
point apparatus and are uncorrected. The i.r. spectra were
measured in KBr on a Jasco A-302 spectrophotometer. The
H-nmr spectra were recorded on Brucker AM-lOa MHz
spectrometer using TMS as internal reference. Mass spectra
were taken on Finningen Mat 112-S instrument at 70 eV.
The petroleum ether used referred to fraction with boiling
point 60-800

.

2-Amino, 5-cWoro-benzophenone [13], 4-(N-morpho-
lino)- aniline [14] and 4-(N-piperidino )-aniline [15] used in
this work were prepared according to the published pro-
cedures.

Preparation of 1-(2-benzoyl-4-Chlorophenylaminome-
thyl)-Benzotriazole-l. Benzotriazole (2.38 g; 0.02 mole)
was dissolved in 20 ml. boiling methanol. Formalin (2 ml,
29 %), 2-amino-5-cWoropbenzophenone (4.62 g, 0.02
mole) and glacial acetic acid (4 drops) were added to it with
good stirring. The contents were refluxed (~ hr.) on steam
bath till all solid dissolved. Refluxing continued for another
4 hr. and left overnight at room temperature. The separated
solid was fLItered' off and crystallized from benzene to give
1-(2-benzoyl-4-cWorophenylamino-methyl)-benzotriazole-I
as yellow needles, mp. 159-600 (6.69g, 91.8 %). I.R.,
3350 (-NH-), 1640 (C=O), 1600 and 1590 em" (Aryl) ;
H-nmr, b 6.25 (2H, d, C!:!2-NH-, J = 6Hz), b 7.28 (1 ii, S,
Ar-Ha), b 7.35-7.6 (9H, aromaric protons), b 7.75 (lH, d,
Ar-Hc, J = 8.3 Hz), b 8.1 (IH, d, Ar-Hb, J=8.3 Hz), b 9.4
(1H, t, -CH2-N!:!-, J = 6Hz). Mass, m/z 362 (20 %, M+), 333
(2 %), 243 (74 %), 215 (36 %), 180 (16 %), 166 (16 %),
132 (28 %),119 (38 %), 105 (26 %),91 (44 %) and 77 (l00
% base peak).

Preparation of 1-(4-morpholino )-phenylaminomethyl)-
benzo triazole-(IJ). Benzotriazole (2.38g, 0.02 mole) was
dissolved in 20 ml boiling methanol. Formalin (2 ml, 29 %),

Table 1. Antibacterial activity of compounds (1 to IV)

Organism Compound (I) Compound (II) Compound (IIJ) Compound (IV)
mg/ml mg/rnl mg/rnl mg/rnl

5 2.5 1.25 5 2.5 1.25 5 2.5 1.25 5 2.5 1.25

+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + +

1. Salmonella typhi
2. Pseudomonas spp.
3. Escherichia coli
4. Staphylococcus aureus
5. Streptococcus faecalis
6.. Bacillus subtilis + +

= Inactive; + = Active (antibacterial.)
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4-(!,,!:-morphoiinoj-aniline (3.56 g, 0.02 mole) and glacial
acetic acid (4 drops) were added to it with constant stirring.
The reaction mixture was refluxed (4~ hr.) on steam bath
and then left overnight at room temperature. The separated
product was filtered off and crystallized from methanol
to yield dirty white needles of 1-(4-(N-morphotino }pheny-
laminomethyl}benzotriazole-II, mp. 179-800 (4.78 g,
63.5 %). I.R., 3250 (-NH), 1520 ern": (aryl). H-nmr,
b 3.02 (4H, t, -cth-N-C!:h-, J = 6Hz), b 3.81 (4H, t,
-ctkO-C!!2-' J = 6Hz), b 4.56 (1H, t, CH2-N!!-, J = 6.6
Hz), b 6.09 (2H, d, -C!!2-NH-, J = 6.6 Hz), b 6.78-7.58
(8H, Ar-H). Mass m/z 309 (M+, 2 %), 190 (77 %), 177·
(12 %),132 (100 %),119 (78 %),94 (68 %), 91 (62 %),
84 (14 %), 77 (28 %),64 (54 %) and 56 (27 %).

Preparation of 1-(4-(N-piperidino )-phenylaminomethyl)-
benzotriazole-(III). To benzotriazole (2.38 g, 0.02 mole)
dissolved in methanol (20 ml) was added with stirring
formalin (2 ml., 29 %), 4-(!,,!:-piperidino)-aniline (3.52 g,
0.02 mole) and glacial acetic acid (4 drops). The reaction
mixture was refluxed (4 hr) on steam bath and then left
overnight at room temperature. The seperated solid was
filtered off and crystallized from ethylacetate-petroleum
ether to afford 1-(4-(piperidino }phenylaminomethyl}
benzotriazole(III) as white needles; mp, 190-10 (4:48 g,
73 %). I.R, 3350 (-NH-), 1520 Cm? (aryl). H-nmr, b 1.6
(6H, m, (CH2h), s 2.95 (4H, t, (N(CH2h), J = 6Hz),
s 4.53 (1H, t, -CH2-N!!-, J = 6.6Hz), b 6.0 (2H, d, -C!!2-
NH-, J = 6.6Hz), s 6.03-7.5, (8H, Ar-H). Mass mlz 307
(1 %, M+), 188 (100 % base peak), 187 (90 %), 173 (3 %),
159 (10 %),147 (14 %),132 (32 %),119 (36 %),83 (13
%), 77 (~8 %) and 64 (31 %).

Preparation of 1-(3-acetophenyl-aminomethyl)-benzot-
riazole (IV). To benzotriazole (2.38 g, 0.02 mole) dissolved
in boiling methanol (20 ml) was added accompanied by
stirring formalin (2 ml, 28 %), 3-acetophenone (2.7 g,
0.02 mole) and glacial acetic acid (4 drops). The reaction
mixture was refluxed (4.5 hr.) on a steam bath and left
overnight at room temperature. The seperated product on
filtration and crystallization from ethylacetate-petroleum
ether afforded 1-(3-acetophenylaminomethyl}benzotriazo-
le(IV) as light pale coloured rods, m.p. 180-10 (4.45 g,
83 %). I.R, 3200 (-NH-), 1698 (C=O), 1600 and 1590 ern"
(aryl). Il-nmr, s 2.06 (3H, S, Ar-CO-C!!3)' s 5.15 (1H, t,
-CH2-NH-, J = 6 Hz), b 6.16 (2H, d, -C!!2-NH-, J = 6Hz),
s 7.4 (1H, S, Ar-Ha), b 7.49 (4H, m, Ar-H), b 7.6 (1H, dd,
Ar-Hb, J = 8.3, 1.0 Hz), b 7.75 (1H, dd, Ar-Hd, J = 8.3,
1.0 Hz), s 8.1 (1 H, dd, Ar-Hc, J = 8.3, 8.3 Hz). Mass tu]:
266 (2 %, M+). 147 (80 %),132 (100 %) base peak), 119
(48 %),104 (64 %),91 (46 %).
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Antibacterial activity
Following the procedure of Prescott and Dunn [11],

the antibacterial activity of compounds (I to IV) was
determined using concentrations of 5.0 to 1.25 mg/rnl. The
test organisms employed were Salmonella typhi, Pseudo-
monas spp. Escherichia coli; Staphylococcus aureus, Strep-
tococcus faecalis and Bacillus subtilis. The results recorded
in Table I indicated that, whereas compounds (I to IV)
showed no activity against Staphylococcus aureus and
Streptococcus faecalis, they inhibited the growth of Sal-
monella typhi, Pseudomonas spp. and Escherichia coli. In
this study compound (IV) was shown to be the most
active, followed by compound (II) in order of activity.
The results in Table I also indicate compounds (I) and
(II) to be active against Bacillus subtilis though at higher
concentration of 5.0 mg/ml.

Acknowledgements. The authors are grateful to H.E.I.
Research Institute of Chemistry, University of Karachi for
H-nmr and mass spectra and to Dr. Tahira B. Sarfraz, SRO,
for useful discussions. Technical assistance rendered by Mr.
Orner Farooq is gratefully acknowledged.

REFERENCES

1. RS. Varma, Labdev. J. Sci. Tech., 12 B, 126 (1974).
2. D. Malee, Diss. Pharm. Pharmacol., 18, 337 (1966).
3. RS. Varma and R. Parkash, J. Chem. Soc. (Pakistan),

5, 247 (1983).
4. RS. Varma and W.L. Nobles, J. Heterocyclic Chern.,

3,462 (1983).
5. RS. Varma and W.L. Nobles, I. Med. Chern., 10,

510 and 972 (1967).
6. R S. Varma and W.L. Nobles, Can. J. Chern., 45,

3012 (1967).
7. W.1. Goldstein, W.F. Minor and L.C. Cheney, I. Am.

Chern. Soc., 81, 1198 (1959).
8. W. Sobiczewski and S. Biniecki, Acta Polon Pharrn.,

22, 393 (1966).
9. J. 1. Licari, L.W. Hartzel, G. Dougherty and F.R

Benson, I. Am. Chern. Soc., 77, 5386 (1955).
10. RS. Varma,lndian 1. Chem., 14B, 718 (1976).
11. S.C. Prescott and C.G. Dunn, "Industrial Microbiology"

(McGraw Hill Book Company, Inc., 1959), p.766.
12. R Lawrence and E.S. Waight, Org. Mass. Spectrum,

3,367 (1970).
13. L.H. Sternbach, E. Reeder, O. Keller and W. Metlesics,

1. Org. Chern., 26,4488 (1961).
14. R Adam and K.A. Schowalter, I. Am. Chern. Soc.,

74,2597, (1952).
15. E. Lu., Valle James, B.G. Dudley and A. Weissberger,

I. Am. Chern. Soc., 70, 2223 (1948).


