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[Pr(QL)3(H2O)(EtOH)] 2. Recrystallized from ethanol (78% yield). mp 150-151(C. Calc. for C56H53N6O8Pr: C, 62.34; H, 4.95; N, 7.79. Found: C, 62.14; H, 5.12; N, 7.80%. IR (Nujol, cm-1): 3300-3100 br s (O-H…O), 1645m(O-H…O), 1619vs (C=O), 1592vs, 1579s, 1530m, 1495m, 417s, 403s, 373s, 277m. m (acetone, 1 ×10-3 M): 0.8 -1cm2 mol-1.

[Nd(QL)3(H2O)(EtOH)] 3. Recrystallized from ethanol (86% yield). mp 175-176(C. Calc. for C56H53N6NdO8: C, 62.15; H, 4.94; N, 7.76. Found: C, 62.07; H, 5.05; N, 7.80%. IR (Nujol, cm-1): 3300-3100 br s (O-H…O), 1648m(O-H…O), 1619vs (C=O), 1592vs, 1579s, 1531m, 1495m, 416s, 405s, 373s, 321m, 277m. 1H NMR (acetone-d6): , 0.99 (t, 3H, CH3EtOH), 2.02, 2.01, 2.4 (3s, 9H, CH3), 3.38 (q, 2H, CH2EtOH), 3.4, 4.05 (br, 6H, CH2), 4.9 (br, 2H, H2O), 6.18, 6.40, 6.80 (3 m, 12H, C6H5), 7.0-8.0 (m br, 12H, C6H5), 10.23 (d, 6H, C6H5). m (acetone, 0.9 ×10-3 M): 0.9 -1cm2 mol-1.

[Sm(QL)3(H2O)(EtOH)] 4. Recrystallized from ethanol (87% yield). mp 191-194(C. Calc. for C56H53N6O8Sm: C, 61.80; H, 4.91; N, 7.72. Found: C, 61.50; H, 5.05; N, 7.73%. IR (Nujol, cm-1): 3300-3100br s (O-H…O), 1650m (O-H…O), 1615vs (C=O), 1590vs, 1575s, 1530m, 1495m, 418s, 408s, 375s, 322m, 278m. m (acetone, 0.9 ×10-3 M): 3.1 -1cm2 mol-1.

[Eu(QL)3(H2O)(EtOH)] 5. Recrystallized from ethanol (94% yield). mp 142-145(C. Calc. for C56H53EuN6O8: C, 61.71; H, 4.90; N, 7.71. Found: C, 61.45; H, 5.03; N, 7.70%. IR (Nujol, cm-1):  3300-3100br s (O-H…O), 1650m (O-H…O), 1620vs (C=O), 1592vs, 1587vs, 1531m, 1498m, 415s, 408s, 392s, 375s, 321m, 278m. 1H NMR (acetone-d6): , 1.34 (t, 3H, CH3EtOH), 1.50 (s, 9H, CH3), 4.0 (q, 2H, CH2EtOH), 5.28 (br, 2H, H2O), 5.32 (br, 6H, CH2), 6.8 (t, 3H, C6H5), 6.92 (t, 6H, C6H5), 7.46 (d, 6H, C6H5), 7.9 (n, 15H, C6H5). m (acetone, 1.0 ×10-3 M): 1.1 -1cm2 mol-1.

[Gd(QL)3(H2O)(EtOH)] 6. Recrystallized from ethanol (76% yield). mp 137-141(C. Calc. for C56H53GdN6O8: C, 61.41; H, 4.88; N, 7.67. Found: C, 61.28; H, 4.98; N, 7.77%. IR (Nujol, cm-1): 3300-3100br s (O-H…O), 1654m(O-H…O), 1620vs (C=O), 1595vs, 1578s, 1532m, 1492m, 411s, 377s, 322m, 278m. m (acetone, 1.0 ×10-3 M): 0.9 -1cm2 mol-1.

[Tb(QL)3(H2O)(EtOH)] 7. Recrystallized from ethanol (91% yield). mp 235-236(C. Calc. for C56H53N6O8Tb: C, 61.31; H, 4.87; N, 7.66. Found: C, 61.56; H, 4.99; N, 7.54%. IR (Nujol, cm-1): 3300-3100br s (O-H…O), 1675m(O-H…O), 1620vs (C=O), 1593vs, 1580s, 1536m, 1483s, 410s, 379s, 323m, 278m. m (acetone, 1.1 ×10-3 M): 1.6 -1cm2 mol-1.

[Dy(QL)3(H2O)(EtOH)] 8. Recrystallized from ethanol (93% yield). mp 205-208(C. Calc. for C56H53DyN6O8: C, 61.12; H, 4.85; N, 7.64. Found: C, 61.41; H, 4.95; N, 7.82%. IR (Nujol cm-1): 3300-3100br s (O-H…O), 1659m(O-H…O), 1648vs (C=O), 1604vs, 1591vs, 1580s, 1535m, 1483s, 425s, 419s, 386s, 335m, 325m, 268m. m (acetone, 1.2 ×10-3 M): 1.8 -1cm2 mol-1. The single crystals of 8·EtOH were obtained from ethanol solution.

[Ho(QL)3(H2O)(EtOH)] 9. Recrystallized from ethanol (86% yield). mp 195-198(C. Calc. for C56H53HoN6O8: C, 60.98; H, 4.84; N, 7.62. Found: C, 60.64; H, 5.03; N, 7.45. IR (Nujol cm-1): 3300-3100br s (O-H…O), 1697m (O-H…O), 1640vs (C=O), 1612vs, 1587vs, 1578s, 1531m, 1495m, 425s, 417s, 385s, 337m, 322m, 266m. m (acetone, 1.0 ×10-3 M): 2.8 -1cm2 mol-1.

[Er(QL)3(H2O)(EtOH)] 10. Recrystallized from ethanol (84% yield). mp 244-246(C. Calc. for C56H53ErN6O8: C, 60.85; H, 4.83; N, 7.60. Found: C, 61.06; H, 4.72; N, 7.87%. IR (Nujol): 3300-3100br s (O-H…O), 1651m(O-H…O), 1614vs (C=O), 1590vs, 1577s, 1557s, 1531m, 1520s, 1503s, 415s, 386s, 343m, 324m, 301m, 267w. m (acetone, 1.0 ×10-3 M): 0.5 -1cm2 mol-1.

[Tm(QL)3(H2O)(EtOH)] 11. Recrystallized from ethanol (84% yield). mp 201-204(C. Calc. for C56H53N6O8Tm: C, 60.76; H, 4.83; N, 7.59. Found: C, 60.47; H, 5.02; N, 7.49%. IR (Nujol cm-1): 3300-3100br s (O-H…O), 1650sh(O-H…O), 1620vs (C=O), 1594vs, 1582s, 1533m, 418s, 387s, 338w, 325w, 267m. m (acetone, 1.0 ×10-3 M): 0.8 -1cm2 mol-1.

[Yb(QL)3(H2O)(EtOH)] 12. Recrystallized from ethanol (86% yield). mp 231-232(C. Calc. for C56H53N6O8Yb: C, 60.54; H, 4.81; N, 7.56. Found: C, 60.67; H, 4.68; N, 7.76%. IR (Nujol cm-1): 3300-3100br s (O-H…O), 1650m (O-H…O), 1613vs (C=O), 1590vs, 1573s, 1556s, 1531m, 1514m, 1495m, 419s, 386s, 344m, 325m, 268m. m (acetone, 0.9 ×10-3 M): 0.4 -1cm2 mol-1.

[Lu(QL)3(H2O)2] 13. Recrystallized from ethanol (74 % yield). mp 189-192(C. (Found: Calc. for C54H49LuN6O8: C, 59.78; H, 4.55; N, 7.75. C, 60.11; H, 4.60; N, 7.65%. IR (Nujol cm-1): 3300-3100br s (O-H…O), 1648sh (O-H…O), 1616vs (C=O), 1582vs, 1558m, 1537m, 1498m, 421s, 395s, 322m, 271m. 1H NMR (acetone-d6): , 2.44 (s, 9H, CH3), 3.1 (s, 4H, H2O), 3.90 (s, 6H, CH2), 7.0-7.4 (m, 24H, C6H5), 8.0 (d, 6H, C6H5). m (acetone, 0.8 ×10-3 M): 0.7 -1cm2 mol-1.

[Eu(QS)3(H2O)(EtOH)] 16. Recrystallized from ethanol (80% yield). mp 180 (C dec. Calc. for C47H41EuN6O8S3: C, 52.96; H, 3.88; N, 7.88; S, 9.02. Found: C, 53.01; H, 3.87; N, 8.09; S, 9.12%. IR (Nujol, cm-1): 3500-3100br s (O-H…O), 1640sh (O-H…O), 1615vs (C=O), 1590sh, 1540s, 570m, 538m, 510m, 490m, 482m, 440m, 423m, 396m, 382m, 339s br, 275s. m (acetone, 0.9 ×10-3 M): 2.8 -1cm2 mol-1.

[Tb(QS)3(H2O)(EtOH)] 17. Recrystallized from ethanol (65 % yield). mp 233 (C dec. Calc. for C47H41N6O8S3Tb: C, 52.61; H, 3.85; N, 7.83; S, 8.96. Found: C, 52.21; H, 3.85; N, 7.87; S, 8.91%. IR (Nujol, cm-1): 3600-3000br s (O-H…O), 1620s br (C=O), 1540s, 571m, 544m, 511m, 491m, 429br, 406m, 386m, 348s, 276s. m (acetone, 1.1 ×10-3 M): 3.8 -1cm2 mol-1.

[Tb(QO)3(H2O)(EtOH)] 18. Recrystallized from ethanol (80 % yield). mp 170-173 (C dec. Calc. for C47H41N6O11Tb: C, 55.09; H, 4.03; N, 8.20. Found: C, 55.18; H, 3.88; N, 8.60%. IR (Nujol, cm-1): 3500m, 3200-3000br s (O-H…O), 1608s, 1580s, 1560s br (C=O), 593m, 508s, 464s, 409w, 386w, 356w, 288m, 280m. m (acetone, 1.0 ×10-3 M): 1.4 -1cm2 mol-1.

[NBu4][Eu(QL)4] 20. Recrystallized from ethanol (76 % yield). mp 171-174(C. Calc. for C88H96EuN9O8: C, 67.77; H, 6.20; N, 8.08. Found: C, 67.45; H, 6.18; N, 8.22%. IR (Nujol, cm-1): 1624vs (C=O), 1592s, 1580s, 1557m, 1534m, 1511s, 408sh, 397s, 387s, 338s, 265m. 1H NMR (acetone-d6): , 1.11 (s, 12H, CH3), 1.56 (q, 8H, CH2), 1.74 (s, 12H, CH3), 2.0 (m, 8H, CH2), 3.57 (m, 8H, CH2),  4.83 (s, 8H, CH2), 6.27 (d, 8H, C6H5), 6.79 (t, 4H, C6H5), 7.02 (t, 8H, C6H5), 7.61 (m, 12H, C6H5), 9.09 (d, 8H, C6H5). m (acetone, 0.4 ×10-4 M): 129 -1cm2 mol-1.

[NBu4][Tb(QF)4] 21. Recrystallized from ethanol (87 % yield). mp 160-166(C. Calc. for C64H68F12N9O8Tb: C, 52.00; H, 4.64; N, 8.53. Found: C,  52.17; H, 4.52; N, 8.41%. IR (Nujol, cm-1): 1628vs (C=O), 1595s, 1585sh, 1522m, 1500m, 437s, 384s, 362s, 291m,  265m. m (acetone, 0.5 ×10-4 M): 126 -1cm2 mol-1.

[NBu4][Eu(QF)4] 22. Recrystallized from ethanol (84 % yield). mp  201-203(C. Calc. for C64H68EuF12N9O8: C, 52.25; H, 4.66; N, 8.57. Found: C, 52.36; H, 4.54; N, 8.53%. IR (Nujol, cm-1): 1630vs (C=O), 1590s, 1565sh, 1520m, 437s, 384s, 362s, 291m,  262m, 240s. 1H NMR (acetone-d6): , 0.98 (t, 12H, CH3), 1.48 (q, 8H, CH2), 1.49 (s, 12H, CH3), 1.83 (m, 8H, CH2), 3.46 (m, 8H, CH2),  5.97 (d, 8H, C6H5), 6.89 (t, 4H, C6H5), 7.17 (t, 8H, C6H5). m (acetone, 0.5 ×10-4 M): 123 -1cm2 mol-1.
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Fig. 1a. Absorption spectra of 7,4.10-6 mol/l Eu(QL)3 (1) and Tb(QL)3 (2) in MeCN at 20 ОС.
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Fig. 2a. The luminescence spectra of Ln(QL)3 complexes at excitation with ( = 345 nm in MeCN at 20 °С (emission slit = 3 nm).

Table 1a. 

Electronic transitions of luminescence of lanthanide pyrazolonates
Nd3+
1065, 880
4F3/2(4I11/2 ,  4F3/2(4I9/2

Sm3+
565, 598, 645
4G5/2(6H5/12 , 4G5/2(6H7/2, 4G5/2(6H9/2

Eu3+
575, 585, 620, 640
5D0(7F0, 5D0(7F1, 5D0(7F2, 5D0(7F3

Tb3+
490 525 585 630
5D4(7F0, 5D4(7F1, 5D4(7F2, 5D4(7F3

Dy3+
480, 570
4F9/2(6H15/2, 4F9/2(6H13/2

Pr3+
890, 1050
1D2 ( 3F2, 1D2 ( 3F2 

