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SYNTHESIS OF SUBSTITUTED BENZYL-1H-1,2,3-TRIAZOLO [4,5-d]
PYRIDAZIDINE-4,7-DIONES

S. T. Abu-Orabi’, R. Al-Hamdany, S. Shahateet and K. Abu-Shandi
Department of Chemistry, Yarmouk University, IRBID, JORDAN

Abstract : A series of substituted benzyl- 1H-1,2,3-triazolo[4,5-d]pyridazidine 4,7-diones 5 were
prepared via heating the corresponding 1-substituted benzyl-4,5-bis (hydrazinocarbonyl)-1,2,3-
triazoles 4. All new compounds were characterized by spectroscopic tools and gave satisfactory

elemental analysis.

Introduction :  Many derivatives of 1,2,3-triazole have been reported to possess very useful
industrial and biological applications'”. Our interest in the title compounds was generated by the
pharmological investigation of triazole and pyridazidine derivatives. It is known that 1,3-dipolar
cycloaddition reaction of azide with substituted acetylenes*'?is the most common method for
preparing triazole derivatives. Recently we reported the synthesis of triazolopyridazine derivatives'?,
in continuation of our interest in this area we here report in our new results on the synthesis of

compounds which posses fused 1,2,3-triazole to pyridazidinedione moieties.

Results and discussion : Dipolar cycloaddition reaction of substituted benzyl azides 1a-0 with

dimethyl acetylenedicarboxylate 2 afforded the expected dimethyl-1-substituted benzyl-1,2,3-

triazolo-4,5-dicarboxylates 3a-0. Reactions of 3 with excess hydrzine hydrate under reflux conditions
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gave the corresponding bis (hydrazinocarbonyl) derivatives 4a-o. The 'H-NMR spectra of
compounds 4a-0 shows a singlet at 6.00-6.23 ppm assigned for the benzylic protons, two broad
peaks exchange with D,O at 8.63-10.66 and 11.75-12.07 ppm due to the 2NH protons, broad peak
exchange with D0 at 4.11-4.80 ppm assigned for the 2NH, protons. On the other hand the aromatic
protons resonate at 6.80-7.92 ppm. The LR. spectra of these compounds show mainly three
absorptions at 3300-3250, 3250-3200 and 1670-1660 cm’' and were assigned for NH,, NH and CO
stretching frequencies respectively. "H-NMR data of compounds 4a-o are given in Table 2. Heating
compounds 4a-0 at 200 °C without solvent for about 4-5 hrs were found to be a
convenient method for the synthesis of the title heterocycles; 1-substituted benzyl-1H-1,2,3-triazolo-
[4,5-d] pyridazidine-4,7-diones Sa-o0. The structure of these compounds were illucidated by
spectroscopic tools, in addition to elemental analysis. The I.R. spectra of these compounds showed
two broad bands centered at 3300 and 3200 cm™ and a strong band at 1660-1670 cm™ assigned for
NH and CO stretching frequencies respectively. The broadness in the NH band can be attributed to
the strong intermolecular hydrogen bonding between the triazolopyridazidines. The 'H-NMR spectra
of compounds 5a-o showed a multiplet in the range 6.91-8.25 ppm due to the aromatic protons, a
singlet in the range of 5.97-6.23 ppm due to the benzylic protons, the NH protons appeared as a
broad peak, exchange with D,O in the range of 3.29-3.75 ppm. In the mass
spectrometry,fragmentation of compounds Sa-o were in agreement with that expected for substituted
triazolo-pyridazidine-4,7-diones. Beside the molecular ion peak M, these compounds gave peaks
correspond to [M-C;H,G]", [M-N;]". U.V spectroscopy of these compounds exhibit strong
absorption in the range of 262-298 nm. The spectral data of compounds Sa-o are given in Table 4.
The suggested mechanism of the fromation of compounds 5 can only be explained via nucleophilic
adddition of NH, group in one of the hydrazide on the carbonyl group of the second followed by

elimination of hyrazine molecule.

Experimental : Benzyl and substituted benzyl azides 1 were prepared according to the
published methods'“'*. Melting points were measured on electron thermal digital melting point
apperatus and were uncorrected. Infrared spectra were recorded on a PY-Unicam SP 300

spectrometer as KBr discs. "H-NMR were recorded on a Brucker WP 80-SY spectrometer using ds-
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DMSO containing TMS as an internal standard. UV spectra were recoreded in ethanol on Carry
2390 spectrophotometer. Mass spectra were recorded on a sector with DDP-II minicomputor for
control on acquisition. Elemental analysis were performed at MHW Laboratories, Phoenix, Arizona.

USA.

General procedure for the synthesis of 1-(substituted benzyl)-4,5-
bis(hydrozinocarbonyl)1,2,3-triazoles 4a-o

To an ethanolic solution of triazole 3a-0 (0.05 mol) in 50 ml ethanol, 0.5 ml (0.015 mol) of
hydrazine hydrate was added. The mixture was heated under reflux for 0.5 hr. Removal of the
solvent under reduced pressure afforded a solid which was recrystallized from ethanol yielding of

compounds 4a-0. Physical, elemental analysis and spectroscopic data are given in Tables 1 and 2.

General procedure for the synthesis of 1-(substituted benzyl)-1H-1,2,3-triazolo
[4,8-d] pyridazidine-4,7-diones 8a-0

0.05 Mol of 1-substituted benzyl-4,5-bis(hydrazinocarbonyl)-1,2,3-triazole 4a-0 was inserted in a
small test tube, then immersed in a sand bath and was placed in a heating mental, covered with a
sheet of aluminum foil. The compounds were heated at 200 °C for 5 hrs. The completion
of the reaction was monitored using litmus paper to detect the evolved hydrazine. The resulting solid
was well crushed then washed with ethanol and dimethyl ether, then was recrystallized from ethanol-
ethyl acetate mixture. The produced powder was suspended in CCL, then 10-15 drops of conc.
HNO; were added with heating until the all the powder was dissolved. Finally 25 ml of 10% HNO;
was added. The organic layer was separated and dried over anhydrous Na,SO,. Evaporating the
solvent afforded the desired products. Melting points, yields, 'H-NMR, UV and elemental analysis

are given in Tables 3 and 4.
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Table 1 Physical data of compounds 4a-o.
Compd G Molecular | yield | m.p. Elemental analysis found (calculated)
formula % °C
C H N
da H C11Hi:N;0, 83 | 180-2 | 47.86(47.99) 4.88(4.76) 35.66(35.62)
4b 4-CH; C12H1:N+O, 80 | 208-9 | 49.63(49.82) 5.09(5.19) 33.82(33.91)
4c 3-CH; C12HsN7O- 81 | 185-6 | 49.71(49.82) 5.12(5.19) 33.76(33.91)
4d 4-OCH: Ci2H1sN7O3 85 | 197-8 | 47.36(47.21) 4.85(4.91) 32.20(32.13)
4e 2-Cl C11Hi12N;0,Cl1 80 | 190-1 | 42.46(42.58) 4.22(4.19) 31.58(31.61)
4f 3-Cl C11H12N;O-Cl1 82 | 194-5 [42.31(42.58) 4.06(4.19) 31.36(31.61)
4g 4-Cl C11H12N-0,Cl1 84 | 188-9 | 42.41(42.58) 4.18(4.19) 31.52(31.61)
4h 2-Br CuiHi2N5O,Br 85 | 194-6 | 37.26(37.18) 3.55(3.66) 27.54(27.60)
4i 3-Br Ci1Hi2N,O-Br 80 196-8 | 37.01(37.18) 3.52(3.66) 27.36(27.60)
4 4-Br CuHi2N7O,Br | 90 | 194-6 | 37.0(37.18) 3.61(3.66) 27.56(27.60)
4k 4-NO, C11Hi12Ns04 88 | 187-9 | 41.45(41.25) 3.59(3.75) 34.89(35.00)
4] 2-F CyH2N,O.F 78 | 185-6 | 44.96(45.05) 4.00(4.09) 33.40(33.44)
4m 3-F C11H12N/O,F 82 | 178-8 | 45.03(45.05) 3.98(4.09) 33.36(33.44)
4n 2,6-dichloro | C;;H;;N;O,Cl, | 88 | 226-8 | 38.38(38.37) 3.30(3.20) 28.45(28.49)
40 2,3,4,5,6- | CisHxnN;O, 92 | 262-4 | 55.79(55.65) 6.85(6.67) 28.19(28.41)
pentamethyl
Table 2 g ‘H-NMR data for compounds 4a-o in d¢-DMSO, (TMS), Sppm J(Hz).
Compd G 2NH (b,s) Ar-H CH: (s) 2NH., (b) Others
4a H 11.85, 10.40 | 7.52-7.3 (m) 6.10 4.65
4b 4-CH; 11.96, 8.63 7.92,(d,J =8 Hz) 6.10 411 2.31(s,3H)
7.34, (d, ] =8 Hz)
4c 3-CH; 11.87, 10.44 | 7.24-6.95 (m) 6.02 4.77 2.26 (s,3H)
4d 4-OCH; 11.89,10.42 | 7.51(d,J=8.8Hz) 6.20 474 3.73 (s,3H)
6.55(d, J=8.8 Hz)
4e 2-Cl 11.95, 10.48 | 7.58-6.7 (m) 6.20 4.79 S
Af 3-Cl 11.95,10.46 | 7.41-7.2 (m) 6.10 4.8 ——ee
4g 4-Cl 11.88, 1044 | 748 (d,J= 7.8 Hz) 6.10 4.77 =
7.22(d,J=7.8 Hz)
4h 2-Br 12.06, 10.11 | 7.74-6.74 (m) 6.13 4.76 T
4 3-Br 12.03, 10.08 | 7.71-6.91 (m) 6.12 4.76 e s
4 4-Br 11.87,1046 |7.6,(d,J=8.4Hz) 6.03 4.57 S
741, (d,J=8.4 Hz)
4k 4-NO; 12.07,10.56 |8.2,(d,J=8.0Hz) 6.22 47 e
6.22,(d, J=8.0 Hz)
41 2-F 11.94, 10.52 | 7.03-7.37 (m) 6.13 4.81 S
4m 3-F 11.86, 10.47 | 7.46-7.23 (m) 6.10 4.78 i
4n 2,6-dichloro | 11.75, 10.66 | 7.90-7.10 (m) 6.23 4,70
40 2,3456- |11.81.1024 | ——- 6.01 4.79 2.15 (s,15H)
pentamethyl
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Table 3 g Physical data of compounds S5a-o.
Compd G Molecular | yield m.p. Elemental analysis found (calculated)
formula Y% °C
C H N
S5a H C11HoNsO> 60 | 231-234 | 55.06(54.32) 3.62(3.70) 28.72(28.80)
5b 4-CH; Ci2H1 N0, 57 287d | 56.08(56.03) 4.46(4.31) 27.43(27.22)
5S¢ 3-CH, C2H11NsO, 55 277-80 | 55.88(56.03) 4.4(4.31) 26.98(27.22)
sd 4-OCH: | C;-H;;N,O; 52 282d | 52.61(52.74) 4.03(4.02) 25.58(25.64)
Se 2-Cl C11HsNsO,Cl 56 270d 47.40(47.56) 2.91(2.88) 25.18(25.25)
5f 3-Cl C11H;sN;O,Cl 51 285d | 47.80(47.56) 3.00(2.88) 25.38(25.25)
5g 4-Cl C11HgNsO.Cl 55 280d | 47.48(47.56) 2.92(2.88) 25.30(25.25)
5h 2-Br C11HsNsO,Br 56 255-7 140.63(40.99) 2.43(2.48) 21.76(21.73)
5i 3-Br C11HsNsO,Br 53 260-7 |40.76(40.99) 2.45(2.48) 21.56(21.73)
5 4-Br C11HsN;sO,Br 52 267-70 | 40.83(40.99) 2.38(2.48) 21.63(21.73)
5k 4-NO, C11HsN6O4 49 270d | 46.0(45.83)  2.66(2.77) 29.15(29.16)
51 2-F CuiHsNsOF 47 262d | 50.52(50.57) 3.27(3.07) 26.69(26.80)
5m 3-F CuHsNsO.F 53 292d | 50.39(50.57) 3.10(3.07) 26.66(26.80)
Sn 2,6-dichloro | C,;H;NsO.Cl, 48 284-287 | 42.16(42.30) 2.21(2.24) 22.41(22.43)
50 2,3,4,5,6- | CisHpNsO, 52 287d | 61.31(61.34) 6.00(6.07) 22.28(22.36)
pentamethyl
Table 4 2 '"H-NMR and UV spectral data for compounds Sa-o.
Compd G Ar-H CH; (s) | 2NH (bs) Others Uv
nm
5a H 7.37 (s) 6.01 3.55
5b 4-CH;, 7.16-7.22 (m) 5.93 3.30 2.26 (s, 3H) 263
5¢ 3-CH; 7.19-7.22 (m) 5.93 3.30 2.26 (s, 3H) 263
5d 4-OCH; | 6.91-7.45 (m) 5.98 3.29 3.27 (s, 3H) 272
Se 2-Cl 7.16-7.20 (m) 6.04 3.35 Fio 272
5f 3-Cl 7.36-7.49 (m) 6.06 3.45 — 274
Sg 4-Cl 7.25-7.35 (m) 6.07 3.38 .k B 274
Sh 2-Br 7.67-7.68 (m) 6.07 3.33 AT 268
5i 3-Br 7.33-7.42 (m) 6.03 3.36 Iy 269
5 4-Br 7.57, (d, J = 8.0 Hz) 597 3.33 e 269
7.31, (d, J =8.0 Hz)
5k 4-NO, 7.55, (d, ] =8.2 Hz) 6.21 3.35 = 262
8.25,(d,J=8.2 Hz)
51 2-F 7.24-7.35 (m) 6.06 3.50 e S
5m 3-F 7.42-7.35 (m) 6.02 3.34 —
5n 2,6-dichloro | 7.57 (s) 6.23 3.75
50 2.3.4.5,6- | 6.13 3.40 217 (s, 15H) | ———-
pentamethyl
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