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ABSTRACT

In our present study benzene-1, 2-diamine (1) has been reacted with sodium nitrite in present glacial acetic acid
yielded 1H-benzo [d] 1, 2, 3-triazole(2), Which react with 2-chloro-N-phenylacetanide, 2-chloro-N-(4-
chlorophenyl) acetamide, methyl 4-(2-chloroacetamido) benzoate, ehtyl4- (2 — chloro acetamido) benzoate, 2-
chloro - N - (2-nitrophenyl) acetamide, 2-chloro - N- (4 - nitrophenyl ) acetamide, 2-chloro -N- (3-hydroxy
phenyl) acetamide, 2-chloro -N- (p-tolyl)acetamide, 2-chloro-N-(3-nitropheny) acetamide and 2-chloro-N-(4-
methoxy-3-nitrophenyl)acetamide to give 2-(1H-benzo [d] 1, 2, 3-triazol-1-yl) -N - (phenyl) acetamide (3) , 2-
(1H-benzo [d] 1, 2, 3-triazol-1-yl) - N -( 2-chlorophenyl) acetamide (4), 2-(1H-benzo [d] 1, 2, 3-triazol-1-yl) - N -
(4-chlorophenyl) acetamide (5), methyl 4- ( 2- (1H-benzo[d] 1, 2, 3-triazol-1-yl) acetamido) benzoate (6), ethyl
4-(2-(1H-benzo[d] 1, 2, 3-triazol-1-yl) acetamido) benzoate (7). All the synthesized compounds were
characterized on the basis of melting point, TLC, IR, 'HNMR, *CNMR and mass spectrometry.
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INTRODUCTON
/Author for Correspondence: \ Benzotriazoles are lesson of heterocyclic organic
compounds having a ring framework containing
Hanan Bashir, three nitrogen molecules and intertwined benzene
Department of Chemistry, ring appears wide run of organic exercises. It is
synthesized by diazotization process using benzene-
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Al-Bayda, Libya. aCId, - . ) )
Beside that, amid functional group play a vital role
in organic synthesis™®. A large number of natural
Email: hananmaster1988@gmail.com and synthetic formation possess this functional
\ / group. The synthetic chemists are always looking
for better methods for formation of amide bond>™'".
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There are extraordinary intrigued of triazole lesson
emerging due to their wide utilize in industry and
agribusiness. Benzotriazole and its derivatives have
great significance in medicinal chemistry''. The
consolidation of the Benzotriazole cores is an
imperative engineered procedure in medicate
revelation. The tall helpful properties of the related
drugs have energized the restorative chemists to
synthesize the expansive number of novel
chemotherapeutic agents'. In general, nitrogen and
sulfur containing organic compounds and their
metal complexes display a wide range of biological
activity as antitumor, antibacterial, antifungal and
antiviral agents'’. Benzotriazoles are frequently
utilized as erosion inhibitors, radioprotectors, and
photo stabilizer within the generation of plastic,
elastic and chemical fiber 3. In conjunction with
these exercises, benzotriazole is additionally critical
as a antecedent within the blend of peptides,
corrosive azides, planning of 3hydroxymethyl-2, 3-
dihydrobenzofurans and 3-
hydroxymethylbenzofurans'* N-Substituted
benzotriazoles exist as two isomers: 1H- and 2H-
substituted. It is by and large concurred that 1H-
substituted ruled in strong and arrangement, while
the extent of the 2H-tautomer expanded within the
gas phase'>. However, the energy difference
between the two isomers is very little'®!”,

Benzotriazoles are important heterocyclic scaffolds,
widely usedin medicinal chemistry'®?’, organic
synthesis*’ > and material science’***. Application
of benzotriazole derivatives in medicinal chemistry
is particularly widespread due to enzyme inhibition
through m—m stacking or hydrogen bonding of
thetriazole wunit [a]. For example, antifungal
benzotriazole derivatives have been discovered that
inhibit the growth of fluconazole-insensitive
Cryptococcus neoformans [b], while halogenated
aryloxy-benzotriazoles inhibit isoniazid-resistant.
Mycobacterium tuberculosis [c]. In natural blend,
benzotriazoles have been utilized as antecedents for
the arrangement of other heterocycles such as
indoles, carbazoles as well as pyridoacridines®®™'
and seminal work by Katritzky and co-workers
demonstrated their application as auxiliaries for
alkylation and benzannulation reactions®>.
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MATERIAL AND METHODS

Melting point were decided in open capillary tube
on VEEGO (VMP-D) softening point device and
are uncorrected. IR spectro (KBr pellets) were
recorded on a SHINADZU FTIR 8400S infrared
spectrophotometer. The 'HNMR spectra were
determined in DMSO -dg at 300 MHz on a
BRUKER DP-X300NMR spectrophotometer using
TMS as an internal standard. The monitored by
TLC using silica gel plates. CI3NMR were
measured on Bruker 400MHz with internal
reference TMS o = 0. Mass spectra were recorded at
70ev with a GCMS — QP 1000EX spectrometer.
Synthesis of 2-(1H-benzo [d] 1, 2, 3 —triazol-1-yl) —
N- (substituedphenyl) acetamide (3, 4, 5) and alkyl
4-(2- (1H-benzo[ d] 1, 2, 3 —triazol-1-yl) acetamido)
benzoate (6, 7).

Equimolar  quantity of 2-hloro - N —
substitutedphenyl) acetamide (0.01mol) and alkyl 4-
(2 - chloro acetamido) benzoate (0.01mol) with 1H
—benzo [d] 1, 2, 3 —triazole (2) (0.01mol) in present
K,CO; were dissolved in DMF, this mixture was
heated on water bath for 24 hrs. The reaction was
cooled at room temperature and poured into water
(200 ml) with stirring for 15min, the solid obtained
was filtrated and finally recrystallized from absolute
ethanol.

2-(IH-benzo [d] 1, 2, 3-triazol -1-yl)-N-
phenylacetamide (3). Yield 63%, m.p. 225-226°C.
IR (Omax, cm’): 3282(NH), 3087(CH- aromatic),
2920(CH- alphatic), 1690(CON) and 1609(C=N).
'HNMR (DMSO, 8y, ppm): 5.7(s, 2H, CH,CO), 7.1
-8.1 (m, 9H, aromatic-H) and 10.6 (s, j1H, NH).
M/S, m/z (%) = 252(M", 19), 118(M", CsHgNO,
18), 99 (M", C1,Ho, 17) and 56(M", C3H;(NO, 12).
Anal. Calc. for C;4H,N4O (252): C 66.65, H 4.79,
N 22.21%, found: C 67.00, H 5.01, N 22.50%.
2-(1H-benzo [d] 1, 2, 3-triazol -1-yl)-N-(2-
chlorophenyl) acetamide (4). Yield 53%, m.p. 183-
182°C. TR (Bmax, cm™): 3264(NH), 3060(CH-
aromatic), 2920(CH- alphatic), 1668(CON) and
1539(C=N). '"HNMR (DMSO, 8y, ppm): 5.8(s, 2H,
CH,CO), 7.2 -8.1 (m, 8H, aromatic-H) and 10.2 (s,
1H, NH). M/S, m/z (%) = 286(M", 4), 251(M", Cl,
11), 132(M", C;HsCINO, 11), 104(M", CsH,CIN,O,
18), 77(M", CgHsCINO, 86), 78(M", CsHoCINO,
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28), SI(M", CoH;oCIN40, 100). Anal. Calc. for
C14H CIN4O (286): C 58.65, H 3.87, C1 12.37, N
19.54%, found: C 58.90, H 4.05, Cl 11.98, N
19.99%.

2-(IH-benzo [d] 1, 2, 3-triazol -1-yl)-N-(4-
chlorophenyl) acetamide (5). Yield 67%, m.p. 244-
247°C. IR (Vmaw, cm’): 3260(NH), 3062(CH-
aromatic), 2981(CH- alphatic), 1691(CON) and
1613(C=N). '"HNMR (DMSO, &y, ppm): 5.7(s, 2H,
CH,CO), 7.2 -8.1 (m, 8H, aromatic-H) and 10.8 (s,
1H, NH). M/S, m/z (%) = 286(M", 2), 104M",
CsH,CIN,O, 28), 154M", C/HgN3, 2), 126 (M,
CsHgN3O, 11), 76(M", CsH,CIN4O, 32), 77(M",
CgHgCIN,O, 100), 78(M', CsHoCIN,O, 36).
CPNMR: 50.30(1C), 110.80(1C), 118.98(1C),
120.27(2C), 123.82(2C), 127.32(2C), 128.74(1C),
133.80 (1C), 137.31(1C), 145.07(2C) and
164.50(1C). Anal. Calc. for C14H;;CIN4O (286): C
58.65, H 3.87, C1 1237, N 19.54%, found: C
58.90, H 4.03, C1 12.55, N 19.90%.
Methyl4-(2-(1H-benzo [d] 1, 2, 3-triazol-1-yl)
acetamido) benzoate (6). Yield 58%, m.p. 251-
252°C. IR (Vmaw, cm’): 3265(NH), 3069(CH-
aromatic), 2878(CH- alphatic), 1700 (COOCH3),
1606(CON) and 1550 (C=N). 'HNMR (DMSO, 3y,
ppm):3.8(s, 3H, COOCH3), 5.7(s, 2H, CH,CO), 7.4
-8.1 (m, 8H, aromatic-H) and 11.02 (s, 1H, NH).
M/S, m/z (%) = 310(M", 0.2), 132(M", CoHsNOs3,
15), 119(M", C1oH;1NO3, 9), 104(M", C1oHN,O3,
33), 76( M, C10H12N403, 33), 77 (M, C1oH3N403,
100) and 78 (M", CjoH14N403,48). C’NMR:
50.049(1C), 51.83(1C), 110.86(1C), 118.86(1C),
123.82 (2C), 124.45 (2C), 127.83 (2C), 130.34
(1C), 133.82 (1C), 142.71 (1C), 145.33 (1C) and
165.66(1C). Anal. Calc. for C;¢H4N4O3 (310): C
61.93, H 4.55, N 18.06 %, found: C 62.80, H 4.61,
N 18.01 %.

Ethyl4-(2-(1H-benzo [d] 1, 2, 3-triazol-1-yl)
acetamido) benzoate (7). Yield 61%, m.p. 96-97°C.
IR (Omax, cm'l): 3265(NH), 3069(CH- aromatic),
2984(CH- alphatic), 1700 (COOC,Hs), 1605(CON)
and 1549(C=N). "HNMR (DMSO, &y, ppm): 1.3(t,
3H, COOCH,CH;), 4.28(q, 2H, COOCH,CHs)
5.7(s, 2H, CH,CO), 7.4 -8.1 (m, 8H, aromatic-H)
and 11.0 (s, 1H, NH). M/S, m/z (%) = 324 (M",
0.5), 160(M", CoH;(NO,, 1), 132(M", C;oH(NOs3,
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8), 119(M", C;;H3NOs, 6), 104( M, C;1H14N,03,
27), 76( M", C11H14N4Os, 21), 77(M", C1H 5N4Os,
100), 78M’, CiHigN4Os, 29). CNMR:
14.08(1C), 50.47(1C), 60.40(1C), 110.87(1C),
118.65 (1C), 123.82(2C), 124.71(2C), 127.33 (20),
130.28(1C), 133.82(1C), 142.67(1C), 145.33(1C),
164.95 (1C) and 165.15 (1C). Anal. Calc. for
C17H16N403 (324): C 62.95, H 4.97, N 17.27 %,
found: C 62.98, H5.04, N 17.33 %.

RESULTS AND DISCUSSION

In the present work, 1H-benzo[d]l, 2, 3-triazole
derivatives (3, 4, 5, 6, 7) obtained by reactingl H-
benzo [d] 1, 2, 3-triazole (3) with 2-chloro-N-
(substitutedphenyl) acetamide and alkyl 4-(2-
chloroacetamido) benzoate in DMF in present
K>,COs on water bath for 24 hrs. The structure of
compound (3) was confirmed by elemental analysis
and the IR spectrum, which showed stretching
bands at 3282, 1690 and 1609cm™ correarance to
NH, C=0 and C=N groups respectively. The
IHNMR spectrum revealed the appearance of
singlet signal at & 4.7ppm attributed methylenic
protons, in addition to multiplet signals at & 7.1-
8.1ppm to night aromatic protons and singlet signal
at 6 10.6ppm (NH). The mass spectrum of (3)
showed molecular ion peak at m/z 252.

The structures of both compounds (4) and (5) were
characterized by the presence of strong absorption
bands of amidic carbonyl group at 1668cm™ and
1691 cm™ respectively, but absorption bands of (-
NH) group of compounds (4) and (5) appeared at
3264cm™ and 3260cm™ respectively. The 'HNMR
spectrum of compound (4) and (5) showed singlet
signal of (-NH) group at 6 10.2ppm and & 10.8ppm
respectively, also appeared singlet signal of (- CH;-)
group at 6 5.8ppm of compound (4), but its showed
singlet signal at & 5.7ppm of compound (5). The
mass spectrum of compounds (4) and (5) showed
molecular ion peak at 286 that was consistent with
the molecular weight of compounds. CNMR
spectrum of compound (5) has on single at
164.50ppm indicated to carbonyl group, additional
to serval single from 110.86 to 145.07ppm (carbon
of aromatic rings), in additional single peak at
50.39ppm that indicated to (-CH;-) group.
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The structure of compounds (6) and (7) were
confirmed via 'HNMR spectrum which revealed
singlet signals of amidic group at & 11.0ppm, also
singlet signal of (-COOCH3) group at 6 3.8 ppm for
compound (6), but its appeared triplet and quartet
signals of compound (7) at 6 1.3ppm and 6 4.28ppm
for (COOCH,CH3) and (COOCH,CHj3) groups
respectively. In other side its appeared methylene
group of compounds (6) and (7) at 6 5.7ppm. IR
spectrum of compounds (6) and (7) showed strong
absorption bands of amidic and ester groups at
3265cm™ and 1700cm™ respectively. The mass
spectrum of compounds (6) and (7) revealed m/z
310 and m/z 324 which corresponding to the
molecular formula C16H14N403 and C17H16N4O3
respectively.

BCNMR spectrum of compounds (6) and (7)
appeared carbonyl groups of amide (-CO-) at
165.66 and 165.15ppm respectively and carbonyl
group of ester for both compounds appeared at 164
ppm, also (-CH2-) group observed at 51.83ppm and
50.47ppm respectively. In addition two peaks at
60.40ppm and 14.08ppm correspond to the ethyl
group of ester for compound (7) whereas present on
peak at 50.49ppm of compound (6) indicated to
methyl group of ester.

Physical properties are listed in the below table

Molecular formula CsHs5Nj3
Molecular weight 119.1240
Melting point 98.5 -100°C
Nature White to brown crystalline powder
Density 1.36 g/ cm’
Solubility g/ 100ml is 2( moderate)
CAS Registry number 95-14-7
UV absorbance 286 nm

M2 .
CH OO H g
MatCr, -~
MNH o =
{(=Ep

| Antiparasitic | | Antifngal |

| Anficancer |

| Antitubercula

Figure No.(A): Representative example of pharmaceutically active benzotriazole
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Figure No.(B): Cycloaddition reaction of benzynes with azides
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Figure No.(C): 1, 7-palladium migration-cyclization-dealkylation sequence

Spectral data of compounds

1) Spectral data of compound (3)
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"HNMR spectrum of compound (5)
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CONCLUSION

Benzotriazole derivations have gained considerable
importance in medicinal chemistry, due to their
broad spectrum as antiviral, antibacterial,
anticancer, etc. agents, their synthesis has become
of great interest. We moreover deliver spots on the
science of the target particle as imminent antiviral
drugs.

ACKNOWLEDGEMENT

The authors wish to express their sincere gratitude
to Department of Chemistry, Faculty of Science,
Omar Al-Mokhtar University, Al-Bayda, Libya for
providing necessary facilities to carry out this
research work.

CONFLICT OF INTEREST
We declare that we have no conflict of interest.

BIBLIOGRAPHY

1. Suma B V, Natesh N N, Madhavan V.
Benzotriazole in medicinal chemistry: An
overview, J. Chem. Pharm. Res, 3(6), 2011,
375-381.

2. Furmiss B S, Hannaford A J, Smith P W G,
Tatchell A R. Vogel’s textbook of practical
organic chemistry, Pearson, 5, 2008, 1163.

3. Mishra D, Singh R, Rout C A. Facile
amidation of chloroacetyl chloride using
DBU, International Journal of Chem. Tech
Research, 10(3), 2017, 365-372.

Available online: www.uptodateresearchpublication.com

BCNMR spectrum of compound (7)

Mass spectrum of compound (7)

4,

10.

July —

Montalbetti C A G N, Falque V. Amide bond
formation and peptide coupling, Tetrahe,
61(46), 2005, 10827-10852.

Ormerod D, Willemsens B, Mermans R,
Langens J, Kalindjian S B, Buck 1 M,
McDonald I M. Development of a scalable
synthesis of gastrazole (jb95008): A potent
CCK2 receptor antagonist, Org. Process Res.
Dev, 9(4), 2005, 499-507.

Lenstra D C, Nguyen D T, Mecinovic J.
Zirconium-catalyzed direct amide bond
formation between carboxylic esters and
amines, Tetrahe, 71(34), 2015, 5547-5553.
Tang P. Boric acid catalyzed amide formation
from carboxylic acids and amines: N-benzyl-
4-phenylbutyramide, Org. Syn, 81, 2005, 262-
272.

Ager D J, Babler S, Erickson R A, Froen D
E, Kittleson J, Pantaleone D P, Prakash I, Zhi
B. The synthesis of the high-potency
sweetener, NC-00637. Part 3: The glutamyl
moiety and coupling reactions, Org. Process
Res. Dev, 8(1),2004, 72-85.

Vaidyanathan R, Kalthod V G, Ngo D P,
Manley J] M, Lapekas S P. Amidations using
N, N’-Carbonyl diimidazole: Remarkable rate
enhancement by carbon dioxide, J. Org.
Chem, 69(7), 2004, 2565-2568.

Chen J, Holman N J. An improved large scale
synthesis of the scho llkopf chiral auxiliaries:
(2R) - and (2S)-2, 5-dihydro-3, 6-dimethoxy-
2-isopropylpyrazine, Org. Proce Res. Dev,
9(2), 2005, 185-187.

September 139



11.

12.

13.

14.

15.

16.

17.

18.

19.

Hanan Bashir. et al. /Asian Journal of Research in Chemistry and Pharmaceutical Sciences. 9(3), 2021, 132-141.

Singh V K, Rishishwar P, Bhardwaj P, Alok
S. Benzotriazole: A heterocyclic molecule
with diversified pharmacological activities,
IJPSR, 8(2), 2017, 446-456.

Khalafi-Nezhad A, Soltani Rad M N,
Mohabatkar H, Asrari Z, Hemmateenejad B.
Design, synthesis, antibacterial and QSAR
studies of benzimidazole and imidazole
chloroaryloxyalkyl derivatives, Bioorgan Med
Chem, 13(6), 2005, 1931-1938.

Arjmand F, Mohani B, Ahmad S. Synthesis,
antibacterial,  antifungal  activity = and
interaction of CTDNA with a new
benzimidazole derived Cu (II) complex, Eur J
Med Chem, 40(11), 2005, 1103-1110.
Jamkhandi C M, Disouza J I, Asgekar S D,
Sutar T B, Kumbhar P S. Synthesis,
Characterization, in-vitro anti-inflammatory
activity and QSAR  evaluation of
benzotriazolyl-3-{5-(carboxymethyl)
diazenyl}-2hydroxyphenyl prop-2-enoic acid
derivatives, European Journal of
Pharmaceutical and Medical Research, 2(6),
2015, 302-306.

Tomas F, Catalan J, Perez P, Elguero J.
Influence of lone pair repulsion vs resonance
energy on the reiative stabilites of molecular
structure: A theoretical approach to the
equilibrium  between 1H and 2H-
benzotriazole tautomer, J. Org. Chem, 59(10),
1994, 2799-2802.

Wang H, Burda C, Persy G, Wirz J.
Photochemistry of 1H-Benzotriazole in
aqueous solution: A photolatent base, J. Am.
Chem. Soc, 122(24), 2000, 5849-5855.

Datta A, Alpana A, Shrikant M, Pratyush K,
Abhibnav B, Ruchitc T. Review on synthetic
study of benzotriazole, GS Biological and
Pharmaceutical Sciences, 11(2), 2020, 215-
225.

Ren Y, Zhang L, Zhou C H, Geng R X.
Recent development of benzotriazole-based
medicinal drugs, Medicinal Chemistry, 4(9),
2014, 640-662.

Khabnadideh S, Rezaei Z, Pakshir K,
Zomorodian K, Ghafari N. Synthesis and

Available online: www.uptodateresearchpublication.com

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

July —

antifungal  activity =~ of  benimidazole
derivatives, Research in Pharmaceutical
Sciences, 7(2), 2012, 65-72.

Augustynwic-Kopec E, Zwolska Z, Orzeszko

A, Kazimierczuk Z. Synthesis and
antimycobacterial  activity of  selected
nitrobenzyloxylated  benzotriazoles, Acta

Poloniae Pharmaceutica- Drug Research,
65(4), 2008, 435-439.

Katritzky A R, Lan X, Yang J Z, Denisko O
V. Properties and synthetic utility of N-
substituted benzotriazole, Chemical Reviews,
98(2), 1998, 409-548.

Katritzky A R, Manju K, Singh S K, Meher N
K. Benzotriazole mediated amino-, amido-,
alkoxy- and alkylthio-alkylation,
Tetrahedron, 61(10), 2005, 2555-2581.
Katritzky A R, Rachwal S. Synthesis of
heterocycles mediated by benzotriazole-1-
monocyclic  systems, Chemical Review,
110(2), 2010, 1564- 1610.

Kuila D, Kvakovszky G, Murphy M A, Vicari
R, Rood M H, Fritch K A, Fritch J R. Tris(
hydroxyphenyl)ethane = benzotriazole: A
comolymerizble UV light stabilizer, Chem.
Mater, 11(1), 1999, 109-116.

Novak I, Abu-Izneid T, Kovac B, Klasinc L.
Electronic  structure and stability of
benzotriazoles, J. Phys. Chem. A, 113(35),
2009, 9751-9756.

Wender P A, Cooper C B. The
photochemistry of 1-alkenylbenzotriazoles
methodology for the synthesis of indoles,
Tetrahedron, 42(11), 1986, 2985-2991.
Aitken R A, Fairhurst I M, Ford A, Milne P
E Y, Russell D W, Whittaker M. Flash
vacuum pyrolysis of stabilized phosphorus
yildes, Part 11. Unexpected generation and
rearrangement of acetylbenzotriazoly cabene,
J. Chem. Soc, 20, 1997, 3107-3112.

Dutton J K, Pleynet D P M, Johnson A P.
Synthesis of hindered spiro- oxindoles by
photolysis ~ of  1-(1-alkyl)benzotriazoles,
Tetrahedron, 55(40), 1999, 11927-11942.
Al-awadi N A, Georg B J, Dib H H, Ibrahim
M R, Ibrahim Y A, El-dusouqui O M E. Gas-

September 140



Hanan Bashir. et al. /Asian Journal of Research in Chemistry and Pharmaceutical Sciences. 9(3), 2021, 132-141.

phase thermolysis of  benzotriazole
derivatives, Part 3: Kinetic and mechanistic
evidence for biradical intermediates in
pyrolysis of aroylbenzotriazole and related
compounds, Tetrahedron, 61(34), 2005,
8257-8263.

30. Nakamura I, Nemoto T, Shiraiwa N, Terada
M. Palladium- catalyzed indolization of N-
aroylbenzotriazoles with disubstituted
alkynes, Organic Letters, 11(5), 2009, 1055-
1058.

31.Wang Y, Wu Y, Li Y, Tang Y.
Denitrogenative Suzuki and carbonylatiive
Suzuki coupling reaction of benzotriazole
with boronic acids, The Royal Society of
Chemistry, 8(5), 2017, 3852-3857.

32. Faggyas R J, Sloan N L, Buijs N, Sutherland
A. Synthesis of structurally diverse
benzotriazole via rapid diazotization and
intramolecular  cyclization of 1, 2-
aryldiamines, European Jonrnal of Organic
Chemistry, 2019(31-32), 2019, 5344-5353.

Please cite this article in press as: Hanan Bashir et al. Synthesis of benzotriazole derivatives, Asian Journal of
Research in Chemistry and Pharmaceutical Sciences, 9(3), 2021, 132-141.

Available online: www.uptodateresearchpublication.com July — September 141






