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The First Perfluoroacetylacetonate Metal Complexes: As Unexpectedly Robust as Tricky to Make

Viacheslav A. Petrov, William J. Marshall and Vladimir V. Grushin

I. Preparation of Selected Complexes
[(acac-F7)3Eu(OPPh3)2], 2a.  In a glove-box, 1,1,1,3,5,5,5-heptafluoroacetylacetone (540 mg) was added to a stirred mixture of anhydrous Eu(OAc)3 (224 mg), Ph3PO (439 mg), and dichloromethane (3 mL).  After a few minutes all solids dissolved.  Hexane (15 mL) was added to the clear yellow solution and the mixture was left at room temperature overnight.  Large yellow crystals of the title compound were separated, washed with hexane, and dried under vacuum.  The yield was 630 mg (67%).  The complex is red-photoluminescent.

[(acac-F7)3Tb(OPPh3)2], 2b.  In a glove-box, 1,1,1,3,5,5,5-heptafluoroacetylacetone (540 mg) was added to a stirred mixture of dry Tb(OAc)3 (232 mg), Ph3PO (640 mg), and dichloromethane (4 mL).  After a few minutes all solids dissolved.  Hexane (15 mL) was added to the clear yellow solution and the mixture was left at room temperature for two days.  Pale lemon-yellow crystals of the title complex were separated, washed with hexane, and dried under vacuum.  The yield was 580 mg (60%).  This complex did not exhibit photoluminescence.

[(acac-F7)3Eu(OPPh2NPPh3)2], 2d.  In a glove-box, 1,1,1,3,5,5,5-heptafluoroacetylacetone (315 mg) was added to a stirred mixture of dry Eu(OAc)3 (127 mg), OPPh2NPPh3 (374 mg), and dichloromethane (1 mL).  After a few minutes all solids dissolved.  Hexane (6 mL) was added the clear yellow solution turned cloudy.  After the solution cleared, additional 15 mL of hexane was added and the mixture was kept at 0 oC for 2 hours.  Well-shaped crystals were separated, recrystallized from dichloromethane-hexanes, and dried under vacuum.  The yield was 510 mg (74%).  This complex is red-photoluminescent.

[(acac-F6)3Eu(dppeO)2], 3c.  To a stirring mixture of Eu(OAc)3 (130 mg), dppeO (330 mg), and dichloromethane (ca. 1 mL) was added 1,1,1,5,5,5-hexafluoroacetylacetone (260 mg).  All solids dissolved after a few minutes.  Hexane (20 mL) was added and the solution was kept at 0 oC for 1 hour, then left at room temperature overnight.  The white needle-shaped crystals were separated, washed with hexanes, and dried under vacuum.  The yield was 555 mg (88%).  This complex is red-photoluminescent.

[(acac-F6)3Eu(OPPh2NPPh3)2], 3e.  To a stirring mixture of Eu(OAc)3 (130 mg), OPPh2NPPh3 (395 mg), and dichloromethane (ca. 2 mL) was added 1,1,1,5,5,5-hexafluoroacetylacetone (280 mg).  After a few minutes when all solids dissolved, hexane (15 mL) was added and the solution was kept at 0 oC overnight.  The white crystalline solid was separated, washed with hexanes, and dried under vacuum.  The yield was 525 mg (77%).  This complex is red-photoluminescent.


[(acac-F6)3Eu((-dppeO)2PdCl2]n.  To a solution of [(acac-F6)3Eu(dppeO)2] (160 mg) in dichloromethane (3 mL) was added a solution of [Pd(PhCN)2Cl2] (38 mg) in dichloromethane (2 mL).  The brown solution of the Pd complex turned yellow immediately.  After the solvent was removed under vacuum the residual oily solid was re-precipitated from dichloromethane (1 mL) with hexane (15 mL) upon trituration.  Further trituration with 4 mL of hexane produced a yellow powder.  The yield was 164 mg (92%).  Anal., % Calcd for (C67H51Cl2EuF18O8P4Pd)n: C, 45.2; H, 2.9.  Found: C, 45.8; H, 3.0.  This polymer/oligomer is red-photoluminescent.

Table 1.  Lanthanide complexes containing acac-F7 or acac-F6 ligands, prepared as described in eqn. (3).
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[Eu(acac-F7)3(OPPh3)2], 2a

   67

44.3(44.2)
2.2(2.3)
-76.9 (6F)

-91.0


yes












-184.9 (1F)

[Tb(acac-F7)3(OPPh3)2], 2b

   60

44.1(44.2)
2.2(2.2)
-68.1 (6F)

line too broad

yes













-146.0 (1F)

to be observed

[Tm(acac-F7)3(OPPh3)2], 2c

   63

43.7(44.6)
2.2(2.3)
line too broad

line too broad

yes












to be observed

to be observed

[Eu(acac-F7)3(OPPh2NPPh3)2], 2d
   74

50.6(51.3)
2.8(2.9)
-74.5 (6F)

15.1 (d, 1P)

no









N: 1.6(1.6)

-184.7 (1F)

-128.8 (d, 1P)












J(F-F) = 17.5 Hz
J(P-P) = 8.5 Hz

[Eu(acac-F6)3(OPPh3)2], 3a

   68

46.0(45.8)
2.5(2.8)
-79.8


-94.2


yes

[Tb(acac-F6)3(OPPh3)2], 3b

   75

(see ref [7])


line too broad

line too broad

yes












to be observed

to be observed

[Eu(acac-F6)3(dppeO)2], 3c

   88

50.2(50.1)
3.2(3.2)
-79.7


-9.9 (d, 1P)

no















-83.2 (d, 1P)















J(P-P) = 47.5 Hz

[Eu(acac-F6)3(dppmO)2], 3d

   83

49.6(49.4)
3.0(2.8)
-79.9


-25.2 (br s, 1P)
no















-78.2 (br s, 1P)

[Eu(acac-F6)3(OPPh2NPPh3)2], 3e
   77

52.1(52.3)
3.1(3.3)
-78.5


14.9 (d, 1P)

no









N: 1.6(1.6)




-129.9 (br, 1P)















J(P-P) = 10.0 Hz

II. Summary of X-Ray Diffraction Studies
Complex 1: [Eu(acac-F7)3(HOAc)3]

CCDC # 171072
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CRYSTAL DATA: C21 H12 Eu F21 O12 , from dichloromethane/hexanes, colorless, wedge, ~0.010 x 0.050 x 0.100mm, trigonal , R-3cH , a = b =14.6594(4) Å, c = 54.863(2) Å, Vol = 10210.4(5) Å3, Z = 12, T = -100.°C, Formula weight = 1007.27, Density = 1.966mg/m3, µ(Mo) = 2.01mm-1 

DATA COLLECTION: Bruker SMART 1K CCD system, MoKalpha radiation, standard focus tube , anode power = 50kV x 40mA, crystal to plate distance = 4.9mm, 512 x 512 pixels/frame, multirun data aquisition, total scans = 4, total frames = 2480, oscillation/frame = -0.30°, exposure/frame = 10.0 sec/frame, maximum detector swing angle = -28.0°, beam center = (254.42,251.76), in plane spot width = 1.45, omega half width = 0.70, SAINT integration, hkl min/max = ( -19, 19, -19, 19, -73, 70), data input to shelx = 39654, unique data = 2833, two-theta range = 3.54 to 56.58°, completeness to two-theta 56.58 = 99.60%, R(int-xl) = 0.0535, SADABS correction applied. 

SOLUTION AND REFINEMENT: Structure solved using XS(Shelxtl), refined using shelxtl software package, refinement by full-matrix least squares on F2, scattering factors from Int. Tab. Vol C Tables 4.2.6.8 and 6.1.1.4, number of data = 2833, number of restraints = 0, number of parameters = 171,

data/parameter ratio = 16.57, goodness-of-fit on F2 = 0.98, R indices[I>4sigma(I)] R1 = 0.0276, wR2 = 0.0658, R indices(all data) R1 = 0.0453, wR2 = 0.0706, max difference peak and hole = 1.796 and -0.361 e/Å3, All hydrogen atoms except H7 have been idealized as riding hydrogens. The rotation of the methyl group is refined. 

Complex 2a: [(acac-F7)3Eu(OPPh3)2]
CCDC # 171065
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CRYSTAL DATA: C51 H30 Eu F21 O8 P2 , from dichloromethane/hexanes, light gold, irregular block, ~0.40 x 0.38 x 0.36mm, monoclinic , P21/n , a = 17.1873(10) Å, b = 15.7823(10) Å, c = 20.5220(10) Å, alpha = 90.000(10) °, beta = 92.472(10) °, gamma = 90.000(10) °, Vol = 5561.5(5) Å3, Z = 4, T = -100.°C, Formula weight = 1383.65, Density = 1.653mg/m3, µ(Mo) = 1.31mm-1 

DATA COLLECTION: Bruker SMART 1K CCD system, MoKalpha radiation, standard focus tube , anode power = 50kV x 40mA, crystal to plate distance = 4.9mm, 512 x 512 pixels/frame, multirun data aquisition, total scans = 8, total frames = 4960, oscillation/frame = -0.30°, exposure/frame = 8.0 sec/frame, maximum

detector swing angle = -42.0°, beam center = (255.00,252.34), in plane spot width = 1.06, omega half width = 1.06, SAINT integration, 2728, hkl min/max = ( -26, 24, -21, 24, -27, 31), data collected = 114173, unique data = 20416, two-theta range = 3.02 to 66.30°, completeness to two-theta 66.30 = 96.10%, R(int) = 0.0500, SADABS correction applied. 

SOLUTION AND REFINEMENT: Structure solved using XS(Shelxtl), refined using shelxtl software package, refinement by full-matrix least squares on F 2, scattering factors from Int. Tab. Vol C Tables 4.2.6.8 and 6.1.1.4, number of data = 20416, number of restraints = 0, number of parameters = 748, data/parameter ratio = 27.29, goodness-of-fit on F2 = 1.01, R indices[I>4sigma(I)] R1 = 0.0408, wR2 = 0.0997, R indices(all data) R1 = 0.0661, wR2 = 0.1090, max difference peak and hole = 2.237 and -0.873 e/Å3, All hydrogen atoms have been idealized as riding hydrogens. The residual peaks close to the europium atom are attributed to either truncation errors or residual absorption effects. 

Complex 2b: [(acac-F7)3Tb(OPPh3)2]

CCDC # 171066
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CRYSTAL DATA: C51 H30 F21 O8 P2 Tb , from dichloromethane/hexanes, colorless, irregular block, ~0.42 x 0.38 x 0.38mm, monoclinic , P21/n , a = 17.2022(10) Å, b = 15.7548(10) Å, c = 20.4466(10) Å, alpha = 90.000(10) °, beta = 92.641(10) °, gamma = 90.000(10) °, Vol = 5535.5(5) Å3, Z = 4, T = -100.°C, Formula weight = 1390.61, Density = 1.669mg/m3, µ(Mo) = 1.46mm-1 

DATA COLLECTION: Bruker SMART 1K CCD system, MoKalpha radiation, standard focus tube , anode power = 50kV x 40mA, crystal to plate distance = 4.9mm, 512 x 512 pixels/frame, hemisphere data aquisition , total scans = 4, total frames = 1310, oscillation/frame = -0.30°, exposure/frame = 8.0 sec/frame, maximum detector swing angle = -28.0°, beam center = (255.00,252.34), in plane spot width = 0.00, omega half width = 0.00, SAINT integration, 2736, hkl min/max = ( -22, 21, -18, 20, -17, 27), data collected = 35468, unique data = 12992, two-theta range = 3.02 to 56.58°, completeness to two-theta 56.58 = 94.50%, R(int) = 0.0403, SADABS correction applied. 

SOLUTION AND REFINEMENT: Structure solved using XS(Shelxtl), refined using shelxtl software package, refinement by full-matrix least squares on F 2, scattering factors from Int. Tab. Vol C Tables 4.2.6.8 and 6.1.1.4, number of data = 12992, number of restraints = 0, number of parameters = 749, data/parameter ratio = 17.35, goodness-of-fit on F2 = 1.06, R indices[I>4sigma(I)] R1 = 0.0384, wR2 = 0.0904, R indices(all data) R1 = 0.0506, wR2 = 0.0959, max difference peak and hole = 1.988 and -1.227 e/Å3, All hydrogen atoms have been idealized as riding hydrogens. The large residual peaks close to the europium atom are attributed to either truncation errors or residual absorprion effects. 

Complex 2c: [(acac-F7)3Tm(OPPh3)2]
CCDC # 171068
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CRYSTAL DATA: C51 H30 F21 O8 P2 Tm , from dichloromethane/hexanes, colorless, irregular block, ~0.18 x 0.18 x 0.15mm, monoclinic , P21/n , a = 17.2223(10) Å, b = 15.6980(10) Å, c = 20.3127(10) Å, alpha = 90.000(10) °, beta = 92.883(10) °, gamma = 90.000(10) °, Vol = 5484.7(5) Å3, Z = 4, T = -100.°C, Formula weight = 1400.62, Density = 1.696mg/m3, µ(Mo) = 1.80mm-1 

DATA COLLECTION: Bruker SMART 1K CCD system, MoKalpha radiation, standard focus tube , anode power = 50kV x 40mA, crystal to plate distance = 4.9mm, 512 x 512 pixels/frame, hemisphere data aquisition , total scans = 4, total frames = 1310, oscillation/frame = -0.30°, exposure/frame = 10.0 sec/frame, maximum detector swing angle = -28.0°, beam center = (255.00,252.34), in plane spot width = 0.96, omega half width = 0.51, SAINT integration, 2752, hkl min/max = ( -22, 22, -20, 17, -26, 22), data collected = 34874, unique data = 12978, two-theta range = 3.02 to 56.56°, completeness to two-theta 56.56 = 95.40%, R(int) = 0.0740, SADABS correction applied. 

SOLUTION AND REFINEMENT: Structure solved using XS(Shelxtl), refined using shelxtl software package, refinement by full-matrix least squares on F 2, scattering factors from Int. Tab. Vol C Tables 4.2.6.8 and 6.1.1.4, number of data = 12978, number of restraints = 0, number of parameters = 748, data/parameter ratio = 17.35, goodness-of-fit on F2 = 0.83, R indices[I>4sigma(I)] R1 = 0.0441, wR2 = 0.0648, R indices(all data) R1 = 0.0947, wR2 = 0.0733, max difference peak and hole = 1.872 and -0.661 e/Å3, All hydrogen atoms have been idealized as riding hydrogens. The residual peaks close to the europium atom are attributed to either truncation errors or residual absorprion effects.

Complex 3a: [(acac-F6)3Eu(OPPh3)2]

CCDC # 171069
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CRYSTAL DATA: C51 H33 Eu F18 O8 P2 , from dichloromethane/hexanes, colorless, prism, ~0.37 x 0.14 x 0.08mm, monoclinic , P21/c , a = 12.8980(10) Å, b = 13.5177(10) Å, c = 30.432(2) Å, alpha = 90.000(10) °, beta = 91.342(10) °, gamma = 90.000(10) °, Vol = 5304.4(7) Å3, Z = 4, T = -100.°C, Formula weight = 1329.67, Density = 1.665mg/m3, µ(Mo) = 1.36mm-1 

DATA COLLECTION: Bruker SMART 1K CCD system, MoKalpha radiation, standard focus tube , anode power = 50kV x 40mA, crystal to plate distance = 4.9mm, 512 x 512 pixels/frame, hemisphere data aquisition , total scans = 4, total frames = 1310, oscillation/frame = -0.30°, exposure/frame = 8.0 sec/frame, maximum detector swing angle = -28.0°, beam center = (255.00,252.34), in plane spot width = 0.96, omega half width = 0.51, SAINT integration, 2632, hkl min/max = ( -10, 17, -18, 17, -38, 40), data collected = 33514, unique data = 12504, two-theta range = 2.68 to 56.58°, completeness to two-theta 56.58 = 95.00%, R(int) = 0.0537, SADABS correction applied. 

SOLUTION AND REFINEMENT: Structure solved using XS(Shelxtl), refined using shelxtl software package, refinement by full-matrix least squares on F 2, scattering factors from Int. Tab. Vol C Tables 4.2.6.8 and 6.1.1.4, number of data = 12504, number of restraints = 0, number of parameters = 742, data/parameter ratio = 16.85, goodness-of-fit on F2 = 0.90, R indices[I>4sigma(I)] R1 = 0.0395, wR2 = 0.0739, R indices(all data) R1 = 0.0710, wR2 = 0.0812, max difference peak and hole = 1.145 and -0.661 e/Å3, All hydrogen atoms have been idealized as riding hydrogens. The residual peaks close to the europium atom are attributed to either truncation errors or residual absorprion effects. 

Complex 3b: [(acac-F6)3Tb(OPPh3)2]

CCDC # 171070
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CRYSTAL DATA: C51 H33 F18 O8 P2 Tb , from dichloromethane/hexanes, colorless, irregular block, ~0.23 x 0.23 x 0.22mm, monoclinic , P21/n , a = 17.1654(10) Å, b = 15.4783(10) Å, c = 20.6482(10) Å, alpha = 90.000(10) °, beta = 93.837(10) °, gamma = 90.000(10) °, Vol = 5473.7(5) Å3, Z = 4, T = -100.°C, Formula weight = 1336.63, Density = 1.622mg/m3, µ(Mo) = 1.46mm-1 

DATA COLLECTION: Bruker SMART 1K CCD system, MoKalpha radiation, standard focus tube , anode power = 50kV x 40mA, crystal to plate distance = 4.9mm, 512 x 512 pixels/frame, hemisphere data aquisition , total scans = 4, total frames = 1310, oscillation/frame = -0.30°, exposure/frame = 8.0 sec/frame, maximum detector swing angle = -28.0°, beam center = (255.00,252.34), in plane spot width = 0.96, omega half width = 0.51, SAINT integration, 2640, hkl min/max = ( -22, 22, -17, 20, -27, 20), data collected = 34667, unique data = 12899, two-theta range = 2.98 to 56.62°, completeness to two-theta 56.62 = 94.70%, R(int) = 0.0479, SADABS correction applied. 

SOLUTION AND REFINEMENT: Structure solved using XS(Shelxtl), refined using shelxtl software package, refinement by full-matrix least squares on F 2, scattering factors from Int. Tab. Vol C Tables 4.2.6.8 and 6.1.1.4, number of data = 12899, number of restraints = 0, number of parameters = 721, data/parameter ratio = 17.89, goodness-of-fit on F2 = 0.94, R indices[I>4sigma(I)] R1 = 0.0412, wR2 = 0.0872, R indices(all data) R1 = 0.0644, wR2 = 0.0945, max difference peak and hole = 1.398 and -1.008 e/Å3, All hydrogen atoms have been idealized as riding hydrogens. The residual peaks close to the europium atom are attributed to either truncation errors or residual absorprion effects. 

Complex 4: [(acac-F7)6Eu2((-(3-OAc)2]2- [bpyH]+2
CCDC # 171284
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CRYSTAL DATA: C27 H13 Eu F21 N2 O8 , from dichloromethane, colorless, ellipse, ~0.16 x 0.08 x 0.08mm, orthorhombic , Pbca , a = 16.8109(10) Å, b = 19.8224(10) Å, c = 22.705(2) Å, alpha = 90.000(10)°, beta = 90.000(10) °, gamma = 90.000(10) °, Vol = 7566.2(9) Å3, Z = 8, T = -100.°C, Formula weight = 1044.35, Density = 1.834mg/m3, µ(Mo) = 1.81mm-1 

DATA COLLECTION: Bruker SMART 1K CCD system, MoKalpha radiation, standard focus tube , anode power = 50kV x 40mA, crystal to plate distance = 4.9mm, 512 x 512 pixels/frame, hemisphere data aquisition , total scans = 4, total frames = 1310, oscillation/frame = -0.30°, exposure/frame = 10.0 sec/frame, maximum detector swing angle = -28.0°, beam center = (255.00,252.34), in plane spot width = 0.96, omega half width = 0.51, SAINT integration, 4040, hkl min/max = ( -21, 22, -25, 26, -29, 16), data collected = 46635, unique data = 9195, two-theta range = 3.58 to 56.60°, completeness to two-theta 56.60 = 97.70%, R(int) = 0.0702, SADABS correction applied. 

SOLUTION AND REFINEMENT: Structure solved using XS(Shelxtl), refined using shelxtl software package, refinement by full-matrix least squares on F 2, scattering factors from Int. Tab. Vol C Tables 4.2.6.8 and 6.1.1.4, number of data = 9195, number of restraints = 0, number of parameters = 533, data/parameter ratio = 17.25, goodness-of-fit on F2 = 0.86, R indices[I>4sigma(I)] R1 = 0.0377, wR2 = 0.0744, R indices(all data) R1 = 0.0816, wR2 = 0.0841, max difference peak and hole = 1.100 and -0.496 e/Å3, All hydrogen atoms have been idealized as riding hydrogens. The rotation of the methyl group is refined. 

[(acac-F6)6Eu2((-PyO)3]

CCDC # 171071
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CRYSTAL DATA: C45 H21 Eu2 F36 N3 O15 , from dichloromethane/hexane, colorless, iregular block, ~0.24 x 0.24 x 0.14mm, monoclinic , P21/c , a = 19.580(4) Å, b = 14.668(3) Å, c = 21.290(5) Å, alpha = 90.000(10) °, beta = 93.527(10) °, gamma = 90.000(10) °, Vol = 6103(2) Å3, Z = 4, T = -100.°C, Formula weight = 1831.57, Density = 1.993mg/m3, µ(Mo) = 2.21mm-1 

DATA COLLECTION: Bruker SMART 1K CCD system, MoKalpha radiation, standard focus tube , anode power = 50kV x 40mA, crystal to plate distance = 5.0mm, 512 x 512 pixels/frame, hemisphere data aquisition , total scans = 4, total frames = 1310, oscillation/frame = -0.30°, exposure/frame = 10.0 sec/frame, maximum detector swing angle = -28.0°, beam center = (254.75,252.00), in plane spot width = 1.60, omega half width = 0.88, SAINT integration, 3528, hkl min/max = ( -25, 26, -19, 19, -27, 15), data collected = 38886, unique data = 14504, two-theta range = 2.08 to 56.60°, completeness to two-theta 56.60 = 95.50%, R(int) = 0.0485, SADABS correction applied. 

SOLUTION AND REFINEMENT: Structure solved using XS(Shelxtl), refined using shelxtl software package, refinement by full-matrix least squares on F 2, scattering factors from Int. Tab. Vol C Tables 4.2.6.8 and 6.1.1.4, number of data = 14504, number of restraints = 0, number of parameters = 910, data/parameter ratio = 15.94, goodness-of-fit on F2 = 0.99, R indices[I>4sigma(I)] R1 = 0.0438, wR2 = 0.1049, R indices(all data) R1 = 0.0774, wR2 = 0.1192, max difference peak and hole = 1.564 and -0.989 e/Å3, All hydrogen atoms have been idealized as riding hydrogens. 

[Eu4(phen)4(acac-F7)4((3-F)4((-F)2((-OCOCF3)2](AcOH

CCDC # 171067
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CRYSTAL DATA: C38 H20 Eu2 F20 N4 O8 , from dichloromethane/hexane/acetic acid, colorless, parallelpiped, ~0.20 x 0.04 x 0.04mm, orthorhombic , Pbcn, a = 22.2956(10) Å, b = 18.0122(8) Å, c = 21.9719(10) Å, alpha = 90.000(10) °, beta = 90.000(10) °, gamma = 90.000(10) °, Vol = 8823.8(7) Å3, Z = 8, T = -100.°C, Formula weight = 1344.50, Density = 2.024mg/m3, µ(Mo) = 2.96mm-1 

DATA COLLECTION: Bruker SMART 1K CCD system, MoKalpha radiation, standard focus tube , anode power = 50kV x 40mA, crystal to plate distance = 4.9mm, 512 x 512 pixels/frame, hemisphere data aquisition , total scans = 4, total frames = 1310, oscillation/frame = -0.30°, exposure/frame = 8.0 sec/frame,

maximum detector swing angle = -28.0°, beam center = (255.00,252.34), in plane spot width = 1.83, omega half width = 0.62, SAINT integration, 5168, hkl min/max = ( -29, 26, -14, 23, -28, 29), data collected = 55115, unique data = 10706, two-theta range = 2.90 to 56.66°, completeness to two-theta 56.66 = 97.30%, R(int) = 0.0842, SADABS correction applied. 

SOLUTION AND REFINEMENT: Structure solved using XS(Shelxtl), refined using shelxtl software package, refinement by full-matrix least squares on F 2, scattering factors from Int. Tab. Vol C Tables 4.2.6.8 and 6.1.1.4, number of data = 10706, number of restraints = 0, number of parameters = 682, data/parameter ratio = 15.70, goodness-of-fit on F2 = 0.86, R indices[I>4sigma(I)] R1 = 0.0393, wR2 = 0.0658, R indices(all data) R1 = 0.0795, wR2 = 0.0731, max difference peak and hole = 1.282 and -0.686 e/Å3, All hydrogen atoms have been idealized as riding hydrogens. The rotation of the methyl groups are refined. 

[Eu2(phen)2(acac-F7)2((-OCOCF3)4]

CCDC # 171064
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CRYSTAL DATA: C22 H10 Cl2 Eu F13 N2 O6 , from dichloromethane/thf, colorless, irregular block, ~0.48 x 0.38 x 0.14mm, triclinic , P-1 , a = 11.7765(10) Å, b = 12.1403(10) Å, c = 12.8391(10) Å, alpha = 61.947(10) °, beta = 62.929(10) °, gamma = 64.341(10) °, Vol = 1385.3(2) Å3, Z = 2, T = -100.°C,

Formula weight = 868.18, Density = 2.081mg/m3, µ(Mo) = 2.59mm-1

DATA COLLECTION: Bruker SMART 1K CCD system, MoKalpha radiation, standard focus tube , anode power = 50kV x 40mA, crystal to plate distance = 4.9mm, 512 x 512 pixels/frame, multirun data aquisition , total scans = 4, total frames = 2480, oscillation/frame = -0.30°, exposure/frame = 10.0 sec/frame,

maximum detector swing angle = -28.0°, beam center = (255.00,252.34), in plane spot width = 1.06, omega half width = 1.06, SAINT integration, 836, hkl min/max = ( -15, 15, -15, 15, -16, 16), data collected = 16996, unique data = 6498, two-theta range = 3.78 to 56.54°, completeness to two-theta 56.54 = 94.60%, R(int) = 0.0333, SADABS correction applied. 

SOLUTION AND REFINEMENT: Structure solved using XS(Shelxtl), refined using shelxtl software package, refinement by full-matrix least squares on F 2, scattering factors from Int. Tab. Vol C Tables 4.2.6.8 and 6.1.1.4, number of data = 6498, number of restraints = 0, number of parameters = 411, data/parameter ratio = 15.81, goodness-of-fit on F2 = 1.03, R indices[I>4sigma(I)] R1 = 0.0395, wR2 = 0.0972, R indices(all data) R1 = 0.0419, wR2 = 0.0990, max difference peak and hole = 1.725 and -1.078 e/Å3, All hydrogen atoms have been idealized as riding hydrogens.
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