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3-Methyl-1-phenyl-4-phenylazo-5-pyrazolone (2)

79 %; orange needles; mp 153-155 °C (Found C, 69.1; H, 5.0; N, 20.1; C16H14N4O requires C, 69.0; H, 5.1; N, 20.1 %); IR (cm-1, KBr disc) : n 3436m (NH), 1657s (C=O), 1551s (C=N); 1H NMR (CDCl3, 200 MHz): d 2.35 (s, 3H, CH3), 7.14-7.25 (m, 2H, p-ArH), 7.35-7.47 (m, 6H: 4H m-ArH plus 2H o-ArH-N=N), 7.91-7.98 (dd, Jortho 7.56 Hz, Jmeta 1.23 Hz, 2H, o-ArH), 13.56 (br s, 1H, NH); 13C NMR (CDCl3, 63 MHz): d 11.67 (CH3), 115.66 (aryl), 118.39 (aryl), 125.00 (aryl), 125.66 (aryl), 128.34 (aryl), 128.79 (aryl), 129.52 (aryl), 137.89 (aryl), 140.98 (C=N-NH), 148.44 ([CH3]C=N, ring), 157.62 (C=O);  EIMS m/z 278 (100.0 %, M+), 202 (33.1 %, M - Ph), 93 (22.5 %, Ph - NH2), 77 (62.3 %, Ph).

1-Hydro-3-methyl-4-(4-t-butylphenylazo)-5-pyrazolone (3)

22 %; orange/brown microcrystalline powder; mp 133-136 °C (Found C, 64.6; H, 7.3; N, 21.4; C14H18N4O requires C, 65.1; H, 7.0; N, 21.7 %); IR (cm-1, KBr disc) : n 3424s & 3156s (NH), 1664s (C=O), 1551s (C=N); 1H NMR (DMSO-d6, 200 MHz): d 1.26 (s, 9H, C(CH3)3), 2.14 (s, 3H, CH3), 3.17 (s, 1H, NH), 7.42 (s, 4H, ArH), 11.54 (s, 1H, NH-Ar); 13C NMR (DMSO-d6, 63 MHz): d 11.70 (CH3), 31.20 (C(CH3)3), 34.34 (C(CH3)3), 115.51 (aryl), 126.39 (aryl), 127.78 (aryl), 139.11 (aryl), 146.80 (C=N-NH), 147.90 ([CH3]C=N, ring), 160.39 (C=O);  EIMS m/z 258 (73.7 %, M+), 243 (100.0 %, M - CH3), 133 (34.2 %, (CH3)3CPh), 77 (9.7 %, Ph).

1,3-Dimethyl-4-(4-t-butylphenylazo)-5-pyrazolone (4)

93 %; orange microcrystals; mp 81-83 °C (Found C, 66.0; H, 7.5; N, 20.2; C15H20N4O requires C, 66.1; H, 7.4; N, 20.6 %); IR (cm-1, KBr disc) : n 3452s (NH), 1661s (C=O), 1560s (C=N), 838m (ArH); 1H NMR (CDCl3, 200 MHz): d 1.31 (s, 9H, C(CH3)3), 2.25 (s, 3H, C-CH3), 3.38 (s, 3H, CH3), 7.30-7.47 (m, Jortho 9.00 Hz, 4H, ArH), 13.43 (br s, 1H, NH); 13C NMR (DMSO-d6, 63 MHz): d 11.45 (CH3), 30.75 (CH3), 31.17 (C(CH3)3), 34.35 (C(CH3)3), 115.65 (aryl), 126.40 (aryl), 127.52 (aryl), 139.00 (aryl), 145.96 (C=N-NH), 148.12 ([CH3]C=N, ring), 157.66 (C=O);  EIMS m/z 272 (74.5 %, M+), 257 (100.0 %, M - CH3), 133 (30.5 %, (CH3)3CPh), 43 (17.3 %, H3C-Nring).

3-Methyl-1-t-butyl-4-(4-t-butylphenylazo)-5-pyrazolone (5)

60 %; orange oil (Found C, 69.0; H, 8.5; N, 17.1; C18H26N4O requires C, 68.7; H, 8.35; N, 17.8 %; IR (cm-1, liquid thin film): n 1650s (C=O), 1556s (C=N), 1395s & 1365s (C(CH3)3);  1H NMR (CDCl3, 300 MHz): d 1.32 (s, 9H, Ar-C(CH3)3), 1.58 (s, 9H, N-C(CH3)3), 2.23 (s, 3H, CH3), 7.30-7.40 (dd, 4H, ArH), 13.71 (br s, 1H, NH); 13C NMR (CDCl3, 63 MHz): d 11.52 (CH3), 28.26 (Ar-C(CH3)3), 31.19 (N- C(CH3)3), 34.40 (Ar-C(CH3)3), 57.48 (N-C(CH3)3), 115.15 (aryl), 126.29 (aryl), 128.79 (aryl), 138.93 (aryl), 145.53 (C=N-NH), 148.35 ([CH3]C=N, ring), 159.14 (C=O);  EIMS m/z 314 (64.2 %,M+), 299 (50.8 %, M - CH3), 258 (19.28 %, M - C(CH3)3), 243 (100.0 %, M - (CH3 + C(CH3)3)), 133 (27.4 %, (CH3)3CPh), 57 (26.8 %, C(CH3)3).

3-Methyl-4-(4-s-butylphenylazo)-1-t-butyl-5-pyrazolone (6)

75 %; orange oil; (Found C, 66.3; H, 8.1; N, 16.6; C18H26N4O.¾H2O requires C, 65.9; H, 8.5; N, 17.1 %); IR (cm-1, liquid thin film): n 1649s (C=O), 1560s (C=N), 1395m & 1367s C(CH3)3); 1H NMR (CDCl3, 300 MHz): d 0.79-0.85 (t, 3H, CH3(chain)), 1.22-1.28 (d, 3H, CHCH3), 1.53-1.67 (m, 11H, C(CH3)3 and CH2), 2.23 (s, 3H, CH3), 2.55-2.65 (q, 1H, -CH), 7.16-7.34 (dd, 4H, ArH), 13.71 (br s, 1H, NH); 13C NMR (CDCl3, 63 MHz): d 11.45 (CH3-C=N,ring), 11.98 (CH3-sec-Bu), 21.58 (CH3-sec-Bu), 28.19 (C(CH3)3), 30.96 (CH2-sec-Bu), 41.02 (CH-sec-Bu), 57.38 (C(CH3)3), 115.33 (aryl), 127.91 (aryl), 128.65 (aryl), 139.24 (aryl), 144.80 (C=N-NH), 145.37 ([CH3]C=N, ring), 159.08 (C=O);  EIMS m/z 314 (57.34 %, M+), 299 (27.07 %, M - CH3), 285 (26.34 %, M - CH3CH2), 258 (13.41 %, M - C(CH3)3), 229 (100.0 %, M - C(CH3)3CNN), 91 (31.52 %, PhN), 57 (25.35 %, s-Bu/t-Bu).

3-Methyl-4-(4-nonylphenylazo)-1-t-butyl-5-pyrazolone (7)

52 %; orange oil;  1H NMR (CDCl3, 300 MHz): d [0.78-0.93 (m) plus 0.93-1.03 (d) plus 1.03-1.10 (d) plus 1.10-1.14 (d) plus 1.22-1.37 (m) plus 1.50-1.55 (d)] (17H, nonyl H), 1.55 (s,9H, C(CH3)3), 2.5-2.7 (m, 2H, -CH2-Ar), 7.18-7.32 (dd, 4H, ArH), 13.71 (br s, 1H, NH); 13C NMR (CDCl3, 63 MHz): d 11.53 (CH3), 28.25 (N-C(CH3)3), 57.48 (N-C(CH3)3), 22.42, 22.51, 27.95, 28.87, 29.89, 30.99, 33.02, 41.20, 51.04 (nonyl C), 115.41 (aryl), 128.67 (aryl), 129.29 (aryl), 139.13 (aryl), 140.37 (C=N-NH), 145.56 [CH3]C=N, ring), 159.13 (C=O). 

[Cu(5-H)2]   (13)

69 %; brown microcrystals; mp 197-199 °C (Found C, 62.4; H, 7.3; N, 16.0; C36H50N8CuO2 requires C, 62.6; H, 7.3; N, 16.2 %); IR (cm-1, KBr disc) : n 1562 (C=N), 1393w & 1367s (C(CH3)3);  FABMS m/z 691 (100.0 %, M+), 509 (24.6 %, M - (2 C(CH3)3 + 2 CH3)), 376 (50.4 %, CuL), 314 (58.8 %, L), 243 (36.8 %, L - (C(CH3)3 + CH3)), 133 (74.3 %, (CH3)3CPh), 91 (30.7 %, (CH3)3CN), 57 (89.2 %, C(CH3)3); meff = 1.57 B. M. (Balance).

[Cu(6-H)2]  (14)

86 %; black / brown, microcrystalline powder; mp 196-198 °C (Found C, 62.7; H, 7.2; N, 16.0; C36H50N8CuO2 requires C, 62.6; H, 7.3; N, 16.2 %); IR (cm-1, KBr disc) : n 1556 (C=N), 752s & 698/688m (ArH);  FABMS m/z 691 (78.8 %,M+), 376 (16.0 %, CuL), 314 (100.0 %, L), 229 (26.5 %, L - (C(CH3)3N=N)), 91 (10.1 %, C(CH3)3N); meff = 1.60 B. M. (Balance).

[Cu(7-H)2]·H2O  (15)

42 %; brown / black microcrystalline powder; mp 93 - 95 °C (Found C, 64.8; H, 8.2; N, 14.0; C46H70N8O2Cu.H2O requires C, 65.1; H, 8.6; N, 13.2 %);  IR (cm-1, KBr disc) : n 3440.0m (OH from H2O), 2954.4s (alkyl CH), 1565.7s (C=N), 1468.0 + 1440.0s (CH), 1366.1m (C(CH3)3), 1095.6s (C-O); FABMS m/z 830 (41.0 %, CuL2), 447 (19.1 %, CuL), 384 (26.3 %, LH), 329 (11.8 %, LH - C(CH3)3), 57 (98.4 %, C(CH3)3).

Table 1.  Bite angles (º) and distances (Å) in the complexes


[Co(1-H)3]
[Ni(1-H)2]
[Cu(1-H)2]
[Zn(1-H)2]
16a

Angles






O5A-M-N42A
95.2
91.6
92.9
97.3
91.5

O5B-M-N42B
94.3
92.2
93.7
97.2
91.5

O5C-M-N42C
92.3
-
-
-
-








Distances






O5A···N42A
2.837(6)
2.955(2)
2.827(4)
2.977(3)
2.76

O5B···N42B
2.845(6)
2.938(2)
2.848(4)
2.971(3)
2.76

O5C···N42C
2.841(6)
-
-
-
-

a
Values quoted for 16, [Cu(HsalH)2] (see Figure 7).42

Table 2.  Deviations from planarity of the diazopyrazolone ligands 1 and 2 in the complexes [Co(1-H)3].3MeOH, [Ni(1-H)2.(MeOH)2].2MeOH,  [Cu(1-H)2],  [Cu(2-H)2],  and [Zn(1-H)2].

Torsion Angles
[Co(1-H)3]
[Ni(1-H)2]
[Cu(1-H)2]
[Cu(2-H)2]
[Zn(1-H)2]

C4A-N41A-N42A-C43A
-176
176
-173
176
178

C4B-N41B-N42B-C43B
176
174
-178
177
180

C4C-N41C-N42C-C43C
171
-
-
-
-

Dihedral Angles to chelate planea





bphenyl A (azo)
92.6
57.2
51.9
37.2
18.7

phenyl B (azo)
57.3
100.5
38.0
40.6
24.0

phenyl C (azo)
64.5
-
-
-
-

cphenyl A (pyr)
143.4
29.9
16.7
17.7
13.6

phenyl B (pyr)
178.1
38.7
32.0
13.4
23.6

phenyl C (pyr)
4.7
-
-
-
-

a
Best fit plane through M, O5, C5, N1, N2, C3, C4, N41, N42

b
Best fit plane through C43, C44, C45, C46, C47, C48

c
Best fit plane through C11, C12, C13, C14, C15, C16

