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A Convenient and Efficient Conversion of 4-Aminobenzophenone into
some new 1,2,3-Triazole and Benzothiazole Derivatives

Eman M. Kamel,® Ragaa A. Ahmad® and Osama S. Moustafa
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Several heterocyclic systemssuch as 1,2,3-triazoles (5-9), pyrimidotriazoles (10-13), benzothiazole (16),
thiazolo (17), and pyrimidinone derivative (18) was obtained from 4-aminobenzophenone (1) and the appro-

priate reagents.
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INTRODUCTION

A wide variety of benzothiazole and triazole deriva-
tives have been devel oped as anticancer agents*® and flavone
(egquercetin) and isoflavone (genistien) isosteres to inhibit
PTK enzymes’ Tricyclazoleisawell known fungicidefor the
control of Piricularia oryzae in the prevention of rice blast®
furthermore, new 1,3,4-triazole derivatives have been re-
ported as potential anticonvulsants’ and anti-inflammatory
and anal gesic agents.'® Taking al| the above benefitsinto con-
sideration and in continuation of our work on the synthesis of
many fused heterocyclic systems™*” we investigate the use
of 4-aminobenzophenone for the synthesis of these fused
heterocyclic systems with the aim of investigating their anti-
microbial activities.

RESULTS AND DISCUSSION

Diazotization of 4-aminobenzophenone 1 by nitrous
acid at 0-5 °C led to the formation of 4-benzoylphenyldi-
azonium chloride 2, which when coupled with B-naphthol
yielded 4-benzoyl phenylazo-B-naphthol 3. Reaction of the
diazonium salt 2 with sodium azide produced 4-azidobenzo-
phenone 4. It was reported that the azide compound can be
cyclized using ethyl acetoacetate to furnish 1,2,3-triazole de-
rivative.’®' In a similar fashion azide compound 4 was
cyclized with ethyl acetoacetate in the presence of sodium
ethoxide to afford 5-methyl-1-[4'-benzophenone]-1,2,3-tri-
azole-4-carboxylic acid 5. Esterification of the carboxylic

Synthesis; 1,2,3-Triazole; 1,3,4-Triazole and benzothiazole.

compound 5 was achieved with abs.ethanol and catalyzed by
conc. H,SO, to afford the corresponding ethyl ester 6
(Schemel).
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Also, the azide 4 was reacted with active nitriles,
namely p-nitrobenzylcyanide and malonodinitrile in sodium
ethoxide to produce 4-amino-1-[4’-benzophenone]-5-p-niro-
phenyl-1,2,3-triazole 7 and 4-amino-1-[4'-benzophenone] -
5-cyano-1,2,3-triazole 8. Compound 8 was reacted with eth-
ylene diamine to give imidazoyl-1,2,3-triazole derivative 9
which was cyclized to 9-[4’-benzophenone]-imidazopyr-
imidotriazole 10 through reaction with triethyl orthoformate.
The cyano compound 8 was cyclized to pyrimidotriazoles
11-13 on treatment with formamide, CS; in alc. KOH and/or
phenyl isothiocyanate in pyridine, respectively (Schemell).

4-Benzoyl-anilinehydrochloride 14 was prepared from
4-aminobenzophenone 1 by boiling with conc. HCI, and this
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was reacted with potassium thiocyanate to give p-thioureido- Scheme 1V
benzophenone 15. The latter compound in acetic acid solu-
tion was brominated and cyclized to 2-amino-6-benzoyl- NH o
benzothiazole hydrobromide 16 on treatment with bromine J\ malonic acid cich.coogt HN l
s~ H,COOEL
(Schemel11). NS oo CH,COONa N
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Thioureido compound 15 was cyclized to thiazolo de-
rivative 17 and/or to pyrimidinone derivative 18 through re-
actions with ethyl chloroacetate in the presence of fused so-
dium acetate and/or with malonic acid in the presence of
acetylchloride, respectively (SchemelV).

EXPERIMENTAL

Melting points were determined on a Gallen Kamp
melting point apparatus and were uncorrected. IR spectra
were recorded on a Pye-Unicam SP*-100 spectrophotometer
using KBr wafer technique. *"H NMR spectra were recorded
ona90 MHz Varian EM-390 NMR spectrometer in asuitable
deutreated solvent (TMS) astheinternal standard. Elemental
analyses were determined on a Perkin-Elmer 240 C micro-
analyzer, and all compounds gave results in an acceptable
range. Melting points, yields and spectroscopic data of com-
pounds 2-18 arelisted in Tables 1 and 2.
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Table 1. Physical constants of compounds 2-18

Comp. M.P°C Formula Comp. M.P°C Formula

No (Yield %) Mol .Wt No (Yield %) Mol Wt

2 - C1zHgN,OCl 11 > 300 Ci17H1NgO

244.5 (68-71) 316

3 230 Cy3H16N50, 12 > 310 C17H11N50S,
(80-83) 352 (63-65) 365

4 135* Ci3HgN3O 13 165 Cu3H16NsOS
(83-85) 223 (70-72) 424
(76-80) 307 (66-69) 2335

6 142 C1oH17N303 15 120 CuH1N,OS
(75-76) 335 (65-70) 256

7 > 300 C,1H15Ns03 16 161 C14H1:N,OSBr
(84-88) 385 (69-71) 335

8 235 Ci6H1:NsO 17 202 C16H12N20,S
(90-92) 289 (65-68) 296

9 143 CigH16NgO 18 210 Ci7H1oNO3S
(77-78) 332 (68-70) 324

10 230 C19H14NgO
(61-65) 342

*: decomposition.

Table 2. Spectral data of compounds 3-18

Comp. No

IR (vem ™)/ *HNMR (8 ppm)

3

4
5

10

11

12
13

14
15

16

17

18

1670 (N=N), 1660 (C=0), 1590 (C=N); (DM SO-dg): & 7.2-8.0 (m, 15H, Ar-H), 10.2 (s,
1H, OH).

2230 (azide N3), 1660 (C=0); (DM SO-dg): & 7.2-8.1 (m, 9H, Ar-H).

3450-3500 (acid, OH), 2980 (CH-alph.), 1700, 1650 (C=0); (DMSO-dg): & 2.3 (s, 3H,
CHy), 7.4-8.00 (m, 9H, Ar-H), 10.5 (s, 1H, OH).

2980 (CH-alph.), 1720, 1650 (C=0); (CDCl5): & 1.35 (t, 3H, CH3), 2.45 (s, 3H, CH3
triazole), 4.2 (g, 2H, CH,), 7.4-8.2 (m, 9H, Ar-H).

3300, 3200 (NH,), 1650 (C=0); (DMSO-dg): 8 7.22 (s, 2H, NH, disappeared by D,0),
7.3-8.1 (m, 13H, Ar-H).

3300, 3200 (NH,), 2220 (CN), 1640 (C=0), 1590 (C=N); (DMSO-dg): 6 7.2 (s, 2H,
NH, disappeared by D,0), 7.4-8.0 (m, 13H, Ar-H).

3400, 3300, 3200 (NH, NH,), 1650 (C=0); (DMSO-dg): & 4.1 (s, 4H, 2CHy), 7.15 (s,
2H, NH, disappeared by D,0), 7.2-7.9 (m, 9H, Ar-H), 10.1 (s, 1H, NH).

1695 (C=0), 1610 (C=N); (CF;COOQOD): & 4.24 (s, 4H, 2CH,), 7.3-8.1 (m, 9H, Ar-H),
10.1 (s, 1H, CH).

3340, 3240 (NH,), 1665 (C=0), 1600 (C=N); (DMSO-dg): 8 7.1 (s, 2H, NH, cancelled
by D,0), 7.5-8.4 (m, 9H, Ar-H), 9.9 (s, 1H, CH).

3200-3420 (NH), 1665 (C=0), 1210 (C=S); (CF;COO0D): § 7.5-8.4 (m, 9H, Ar-H).
3200 (NH), 1665 (C=0), 1210 (C=S); (DM SO-dg): & 7.5-8.4 (m, 9H, Ar-H), 9.9 (s, 1H,
NH).

3450-3500 (b, acid, NH,), 1660 (C=0).

3400, 3200 (NH, NH,), 1660 (C=0), 1220 (C=S); (DM SO-dg): & 7.35-8.15 (m, 9H, Ar-
H), 9.55 (s, 1H, NH).

3450, 3310 (b, acid, NH,), 1645 (C=0), 1610 (C=N); (DM SO-dg): & 7.2-8.1 (m, 8H,
Ar-H).

3280-3120 (NH), 1720, 1650 (2C=0), 1620 (C=N); (DM SO-dg): & 4.15 (s, 2H, CHy,),
7.1-8.1 (m, 9H, Ar-H), 10.2 (s, H, NH).

3220-3100 (NH), 1710, 1645 (C=0); (DM SO-dg): & 4.25 (s, 2H, CH,), 7.2-8.1 (m, 9H,
Ar-H), 9.75 (s, H, NH).
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Synthesis of 4-Benzoyl-phenyldiazonium chloride (2) &
Synthesis of 4-benzoyl-phenylazo-B-naphthol (3)

The title compounds were prepared by treatment of
4-aminobenzophenone 1 (0.015 mol) with hydrochloric acid
(25 mL) while adding dropwise sodium nitrite solution at 0-5
°C and stirring for one hour (afforded the diazonium chloride
2); B-naphthol (0.015 mol) was added to the | atter diazonium
salt. An orange solid product was collected.

Synthesis of p-Azidobenzophenone (4)

To acooled stirred solution of diazonium chloride 2
was added a solution of sodium azide (25 mL, 10%) for 30
min, and the resulting solid was filtered and recrystallized
from ethanol asyellow crystals.

Synthesis of 5-Methyl-1-[4'-benzophenone]-1,2,3-triazole-
4-carboxylic acid (5)

A mixture of azide 4 (0.1 mol), ethyl acetoacetate (0.1
mol) in absolute ethanol (40 mL), and sodium ethoxide solu-
tion (20 mL) was refluxed for 4 hr; the white solid which
formed on heating was filtered and recrystalized from etha-
nol.

Synthesis of Ethyl(5-methyl-1-[4’-benzophenone]-1,2,3-
triazole)-4-carboxylate (6)

Theesterification of 5 wasachieved with absethanol. A
mixture of 5 (0.1 mol) in abs ethanol (40 mL) and concen-
trated sulfuric acid (5 mL) was refluxed gently for 3 hr, then
cooled to room temperature. A white solid was obtained and
filtered and recrystalized from ethanol.

Synthesis of 4-Amino-1-[4'-benzophenone]-5-p-niro-
phenyl-1,2,3-triazole (7)

Sodium ethoxide solution (20 mL) was added dropwise
to a stirred solution from a mixture of azide 4 (0.1 mol) and
p-nitrobenzyl cyanide (0.1 mol) in absolute ethanol (20 mL)
over 10 min. at room temperature. The gray solid quickly pre-
cipitated and wasfiltered and recrystallized from ethanol.

Synthesis of 4-Amino-1-[4'-benzophenone]-5-cyano-1,2,3-
triazole (8)

Sodium ethoxide solution (20 mL) was added dropwise
to a stirred solution contaning azide 4 (0.1 mol) and
malonodinitrile (0.1 mol) in absol ute ethanol (25 mL) over 10
min. at room temperature. The buff solid quickly precipitated
and wasfiltered and recrystallized from ethanol.
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Synthesis of 4-Amino-1-[4'-benzophenone]-5-(amidazol-
2-yh)-4"5"-dihydro-1,2,3-triazole (9)

To amixture of 8 (0.01 mol) and ethylenediamine (10
mL) was added dropwise CS;, (1 mL). The resulting reaction
mixture was heated on asteam bath for 3 hr. The cold reaction
mixture was poured into cold water and left to stand for 2 hr.
The greenish needles solid precipitate was filtered and re-
crystallized from ethanol.

Synthesis of 9-[4’-Benzophenone]-imidazopyrimido-2,4,5-
trihydro-1,2,3-triazole (10)

To amixture of 9 (0.01 mol) and triethyl orthoformate
(10 mL) afew drops of acetic acid were added. The reaction
mixture was heated under reflux for 4 hr. The solid product
thus formed on heating was filtered and recrystallized from
acetic acid as pale yellow crystals.

Synthesis of 5-[4’-Benzophenone]-4-amino-(2H)-
pyrimido[4,5-d]-1,2,3-triazole (11)

A solution of 8 (0.5 g) in formamide (10 mL) was
refluxed for 2 hr, then allowed to cool; the yellow precipitate
was filtered and recrystallized from ethanol.

Synthesis of 5-[4’-Benzophenone]-2,4-dimercapto-(1,3H)-
pyrimido[4,5-d]-1,2,3-triazole (12)

A mixture of 8 (0.01 mol) and carbon disulfide (8 mL)
in KOH (30 mL, 20%) was refluxed on a steam bath for 5 hr,
then allowed to cool. The solid product thus formed on neu-
tralization by acetic acid was recrystallized from ethanol as
yellow crystals.

Synthesis of 7-[4’-Benzophenone]-3-mercapto-2-phenyl-
4-emino(1,3H)-pyrimido[4,5-d]-1,2,3-triazole (13)

To asolution of 8 (0.01 mol) in pyridine (20 mL) added
phenyl isothiocyanate (0.01 mol) and the mixture was re-
fluxed for 4 hr. After cooling, the solid product wasrecrystal -
lized from ethanol as buff crystals.

Synthesis of 4-Benzoyl-anilinehydrochloride (14)

A solution of 4-aminobenzophenone 1 (1 g) in conc.
HCI (10 mL) wasrefluxed for one hour, then allowed to cool;
the white solid product wasfiltered and dried in air.

Synthesis of p-thioureidobenzophenone (15)
Potassium thiocyanate soultion (0.01 mol in 10 mL of
H-0) was added dropwise to a stirred solution of 14 (0.01
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mol) over 10 min. at room temperature. The deep yellow pre-
cipitate was filtered and recrystallized from ethanol.

Synthesis of 2-Amino-6-benzoylbenzothiazole hydrobro-
mide (16)

To asolution of thioureido 15 (0.01 mol) in acetic acid
(25 mL) was added dropwise bromine solution (0.01 mol) at
room temperature with stirring for half an hour. Theresulting
solid was filtered and recrystallized from ethanol as yellow-
ish needles crystals.

Synthesis of 2-[4’-Aminobenzophenone]-(3,5H)-1,3-
thiazol-4-one (17)

A mixture of 15 (0.01 mol) and ethyl chloroacetate
(0.01 mol) added (1 g) of fused sodium acetate; the resulting
reaction mixture wasrefluxed for 3 hr. The cold reaction mix-
turewas poured into cold water. The solid precipitate wasfil-
tered and recrystallized from ethanol as buff crystals.

Synthesis of 1-[4’-Benzophenone]-2-mercapto-(3,5H)-
pyrimidin-4,6-dione (18)

A mixture of thioureido 15 (0.015 mol) and malonic
acid (0.015 mol) in CH3COCI (15 mL) was refluxed for 3 hr.
The reaction mixture was cooled, poured into ice and neutral -
ized with K,COs solution (10%); the deep red solid precipi-
tate wasfiltered and recrystallized from acetic acid.

Received April 16, 2004.

REFERENCES

1. Wells, D. G.; Bradshaw, T. D.; Diama, P.; Seaton, A.;

12.
13.
14.

15.
16.

17.

18.

10.

J. Chin. Chem. Soc., Vol. 52, No. 1, 2005 153

Westwell, A. D.; Stevens, M. F. G. Bioorg. Med. Chem. Lett.
2000, 5, 513.

. Kashiyama, E.; Hutchinson, |.; Chua, M. S.; Stinson, S. F.;

Phillip, L. R.; Kaur, G.; Sausville, E. A.; Bradshaw, T. D.;
Westwell, A. D.; Stevens, M. F. G. J. Med.Chem. 1999,
42(2), 4172.

. Chua, M. S;; Shi, D. F,; Wrigley, S.; Bradshaw, T. D.; Hutch-

inson, |.; Shaw, P. N.; Barrett, D. A.; Stanley, L. A.; Stevens,
M. F. G. J. Med. Chem. 1999, 42(3), 381.

. Arrowsmith, J.; Missailidss, S.; Stevens, M. F. G. Anti-

cancer Drug Design 1999, 14(3), 205.

. Wells, D. G.; Phillip, L. R.; Stevens, M. F. G. Arkivoc 2000,

1(5), 779.

. Kohn, E.; Liotta, L. A. U S. 1991, 637145.
. Stevens, M. F. G.; Mecadll, C. J.; Lelieveld, P; Alexander, P;

Richter, A.; Davies, D. E. J. Med. Chem. 1994, 37, 1689.

. Acngll, R. K.; Matsuura, N.; Tabuchi, F. Eur. pat. 1987,

213814.

. Husain, M. |.; Amir, M. J. Indian Chem. Soc. 1986, 63, 317.
10.
11

Cooper, K.; Steele, J. Eur. pat. 1990, 329357.

Moustafa, O. S. Phosphorus, Sulfur and Silicon 2000, 167,
101.

Moustafa, O. S. J. Chinese Chem. Soc. 2000, 47(2), 351.
Moustafa, O. S. J. Chinese Chem. Soc. 2002, 49(1), 107.
Moustafa, O. S.; Badr, M. Z.; Kamel, E. M. Pharmazie 2000,
167, 101.

Moustafa, O. S. J. Chinese Chem. Soc. 2003, 50(6), 1205.
Moustafa, O. S.; Yamada, Y. (Review) J. Heterocyclic
Chem. 2001, 38, 809.

Moustafa, O. S.; Badr, M. Z. A.; El-Emary, T. |. J. of Bull.
Korean Chem. Soc. 2002, 23(4), 567.

Dong, H. S.K.; Wei, K. L.; Wang, B.; Quan, B.; Zhang, Z. Y.
J. Chinese Chem. Soc. 2002, 49(1), 107.

Dong, H. S.; Zhang, Z. Y.; Tang, Y. B.; Mao, X. R.; Quan, B.
J. Chinese Chem. Soc. 2001, 48(4), 783.



