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III. X-Ray Crystal Structure Analysis of 2j.
2j: tris-(2-(5-trifluoromethylpyridyl),3-fluorophenyl)iridium

CRYSTAL DATA: C36 H36 F12 Ir N3 , from dichloromethane/methanol, gold, square prism, ~0.28 x 0.12 x 0.12mm, tetragonal , P41212 , a = 19.1076(10) Å, b = 19.1076(10) Å, c = 35.876(2) Å, alpha = 90.000(10) °, beta = 90.000(10) °, gamma = 90.000(10) °, Vol = 13098.4(12) Å3, Z = 16, T = -100.°C, Formula weight = 930.88, Density = 1.888 g cm-3, µ(Mo) = 4.18mm-1.

DATA COLLECTION: Bruker SMART 1K CCD system, MoKalpha radiation, standard focus tube , anode power = 50kV x 40mA, crystal to plate distance = 4.9cm, 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 = 1.17, omega half width = 0.34, SAINT integration, 7328, hkl min/max = (-25, 25, -25, 25, -47, 47), data collected = 115412, unique data = 15935, two-theta range = 2.42 to 56.60°, completeness to two-theta 56.60 = 99.20%, R(int) =

0.1037, 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 = 15935, number of restraints = 0, number of parameters = 932, data/parameter ratio = 17.10, goodness-of-fit on F2 = 1.09, W = 1/[(2(Fo2) + (0.084P)2 + 54.22P] where P = [2Fc2 + Max(Fo2,0)]/3, R indices[I>4sigma(I)] R1 = 0.0835, wR2 = 0.2138, R indices(all data) R1 = 0.1052, wR2 = 0.2232, max difference peak and hole = 9.038 and -5.039 e/Å3, refined flack parameter = 0.590(18).  All hydrogen atoms have been idealized as riding hydrogens.

RESULTS: The asymmetric unit contains two molecules as shown in figure 1 with thermal ellipsoids drawn to the 50% probability level. The crystal would not solve in P41212. The structure was solved in space group P41 before being transformed into P41212. The two molecules of the asymmetric unit contain a local center of symmetry between them this causes correlation problems that have been partly alleviated by using restraining bond distances to be similar(SAME instruction). Atom N151 refined NPD and was set to isotropic for the finals refinement. It is suspected that the structure may suffer from twinning although no twin matrix could be found to improve the refinement.  Despite the problems the connectivity of the structure has been determined. 

Table 1.  Atomic coordinates ( x 10^4) and equivalent isotropic displacement parameters (A^2 x 10^3) for 2j.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor.

   ________________________________________________________________

                   x             y             z           U(eq)

   ________________________________________________________________

    Ir(1)        4909(1)       4430(1)       1284(1)       23(1)

    C(1)         4744(8)       3901(8)        807(3)       24(3)

    C(2)         4283(9)       3333(8)        747(5)       36(4)

    C(3)         4214(11)      3022(10)       405(5)       43(5)

    C(4)         4571(10)      3261(10)       101(5)       44(4)

    F(5)         5353(6)       4071(6)       -158(2)       53(3)

    C(5)         5009(9)       3815(9)        155(4)       33(4)

    C(6)         5128(9)       4136(8)        500(4)       31(3)

    C(7)         5593(8)       4736(8)        554(4)       30(3)

    C(8)         6076(10)      5000(11)       308(5)       46(5)

    C(9)         6459(11)      5594(12)       378(6)       54(5)

    C(10)        6393(8)       5876(9)        732(5)       34(4)

    F(11)        6748(10)      7010(9)        610(7)      136(10)

    N(11)        5550(6)       5006(6)        910(3)       27(2)

    C(11)        5926(8)       5577(10)      1001(6)       49(5)

    F(12)        7488(8)       6381(9)        869(7)      113(8)

    C(12)        6812(12)      6531(11)       838(6)       52(5)

    F(13)        6641(15)      6753(13)      1159(6)      189(14)

    C(21)        5769(8)       3901(7)       1435(3)       24(3)

    C(22)        6042(8)       3283(7)       1281(4)       31(3)

    C(23)        6617(8)       2945(9)       1410(4)       32(3)

    C(24)        6928(9)       3213(10)      1737(5)       38(4)

    F(25)        6991(6)       3988(7)       2224(3)       54(3)

    C(25)        6668(10)      3780(10)      1901(5)       41(4)

    C(26)        6097(9)       4142(8)       1774(4)       31(3)

    C(27)        5793(8)       4768(9)       1946(5)       34(4)

    C(28)        6040(9)       5112(10)      2256(5)       37(4)

    C(29)        5726(10)      5691(10)      2377(4)       43(4)

    C(30)        5143(11)      5955(9)       2203(5)       42(4)

    F(31)        5199(10)      7158(7)       2295(5)      104(6)

    N(31)        5223(7)       5005(7)       1762(3)       31(3)

    C(31)        4892(9)       5594(8)       1888(4)       36(3)

    F(32)        4622(9)       6598(7)       2682(3)       72(4)

    C(32)        4786(11)      6616(10)      2336(5)       43(4)

    F(33)        4214(10)      6761(7)       2144(4)       94(6)

    C(41)        4235(8)       3860(8)       1586(3)       24(3)

    C(42)        4401(10)      3243(9)       1798(4)       35(4)

    C(43)        3888(11)      2900(10)      1991(5)       41(4)

    C(44)        3206(11)      3164(12)      2002(6)       50(5)

    F(45)        2368(6)       3964(7)       1823(3)       58(3)

    C(45)        3058(9)       3720(12)      1816(4)       42(5)

    C(46)        3536(9)       4096(9)       1590(4)       31(3)

    C(47)        3382(8)       4723(9)       1349(4)       35(4)

    C(48)        2713(8)       4972(10)      1285(7)       51(5)

    C(49)        2663(11)      5551(12)      1041(6)       56(6)

    C(50)        3260(10)      5849(9)        888(5)       38(4)

    F(51)        2969(11)      7027(8)        821(5)      104(7)

    N(51)        3946(7)       5010(8)       1170(4)       45(4)

    C(51)        3908(9)       5543(9)        963(3)       34(4)

    F(52)        2807(12)      6366(11)       358(6)      128(8)

    C(52)        3214(13)      6476(12)       633(5)       53(6)

    F(53)        3824(8)       6696(7)        519(3)       68(4)

    Ir(2)        -425(1)       4914(1)       3747(1)       24(1)

    C(101)       -984(7)       4781(7)       3272(4)       21(3)

    C(102)      -1597(8)       4366(8)       3228(4)       29(3)

    C(103)      -1892(10)      4310(12)      2882(5)       49(5)

    C(104)      -1647(9)       4663(10)      2581(4)       39(4)

    F(105)       -817(6)       5390(6)       2312(2)       49(3)

    C(105)      -1064(10)      5074(9)       2625(4)       36(4)

    C(106)       -728(8)       5146(8)       2958(4)       29(3)

    C(107)       -109(8)       5599(8)       3024(4)       26(3)

    C(108)        177(12)      6037(11)      2759(5)       49(5)

    C(109)        774(10)      6435(10)      2844(5)       46(5)

    C(110)       1040(9)       6362(10)      3198(5)       36(4)

    F(111)       2184(8)       6767(12)      3085(7)      143(11)

    N(111)        159(6)       5549(7)       3367(3)       26(3)

    C(111)        711(8)       5932(8)       3463(6)       42(5)

    F(112)       1570(10)      7413(12)      3363(9)      171(14)

    C(112)       1674(13)      6799(12)      3325(7)       56(6)

    F(113)       1956(15)      6577(18)      3611(8)      240(20)

    C(121)       -923(8)       5766(8)       3921(4)       26(3)

    C(122)      -1537(7)       6089(8)       3767(5)       32(3)

    C(123)      -1837(10)      6658(10)      3941(6)       50(5)

    C(124)      -1572(12)      6959(11)      4234(7)       54(6)

    F(125)       -732(8)       6937(7)       4740(4)       72(4)

    C(125)       -983(11)      6646(10)      4416(5)       44(4)

    C(126)       -656(10)      6093(9)       4259(4)       33(4)

    C(127)        -10(10)      5743(9)       4410(5)       42(4)

    C(128)        357(14)      5968(12)      4739(6)       62(6)

    C(129)        944(13)      5542(15)      4837(6)       70(8)

    C(130)       1131(11)      4990(12)      4641(5)       50(5)

    F(131)       2342(8)       4858(14)      4647(6)      142(10)

    N(131)        183(7)       5167(7)       4226(3)       33(3)

    C(131)        745(9)       4794(10)      4333(5)       38(4)

    F(132)       1790(8)       4498(10)      5133(4)       91(5)

    C(132)       1771(13)      4560(20)      4743(8)       83(10)

    F(133)       1756(8)       3922(12)      4632(4)       94(6)

    C(141)      -1020(7)       4259(8)       4058(3)       21(3)

    C(142)      -1620(8)       4439(11)      4261(4)       36(4)

    C(143)      -1933(10)      3913(12)      4475(5)       42(5)

    C(144)      -1709(12)      3266(13)      4506(6)       56(6)

    F(145)       -913(8)       2404(6)       4326(4)       63(4)

    C(145)      -1154(13)      3079(10)      4290(7)       54(6)

    C(146)       -784(9)       3556(9)       4067(4)       30(3)

    C(147)       -190(9)       3380(10)      3844(4)       39(4)

    C(148)        116(9)       2741(9)       3772(5)       43(4)

    C(149)        701(11)      2657(10)      3567(6)       49(5)

    C(150)        961(10)      3251(10)      3371(5)       42(4)

    F(151)       2155(8)       2963(9)       3324(4)       86(5)

    N(151)         76(6)       3963(6)       3672(3)       23(2)

    C(151)        647(9)       3859(10)      3427(4)       34(4)

    F(152)       1547(11)      2704(10)      2855(5)      102(6)

    C(152)       1577(14)      3164(13)      3126(6)       67(8)

    F(153)       1785(7)       3761(8)       2966(4)       70(4)

   ________________________________________________________________

Table 2.  Bond lengths [A] and angles [deg] for 2j.

   _____________________________________________________________

    Ir(1)-C(21)                   2.004(14)

    Ir(1)-C(41)                   2.002(14)

    Ir(1)-C(1)                    2.014(13)

    Ir(1)-N(31)                   2.122(12)

    Ir(1)-N(11)                   2.127(11)

    Ir(1)-N(51)                   2.186(14)

    C(1)-C(6)                     1.397(19)

    C(1)-C(2)                     1.41(2)

    C(2)-C(3)                     1.37(2)

    C(3)-C(4)                     1.37(3)

    C(4)-C(5)                     1.36(2)

    F(5)-C(5)                     1.392(18)

    C(5)-C(6)                     1.40(2)

    C(6)-C(7)                     1.46(2)

    C(7)-N(11)                    1.378(18)

    C(7)-C(8)                     1.38(2)

    C(8)-C(9)                     1.37(3)

    C(9)-C(10)                    1.39(3)

    C(10)-C(11)                   1.43(2)

    C(10)-C(12)                   1.53(2)

    F(11)-C(12)                   1.23(3)

    N(11)-C(11)                   1.35(2)

    F(12)-C(12)                   1.33(3)

    C(12)-F(13)                   1.27(3)

    C(21)-C(22)                   1.405(19)

    C(21)-C(26)                   1.44(2)

    C(22)-C(23)                   1.36(2)

    C(23)-C(24)                   1.41(2)

    C(24)-C(25)                   1.33(3)

    F(25)-C(25)                   1.371(19)

    C(25)-C(26)                   1.37(2)

    C(26)-C(27)                   1.46(2)

    C(27)-N(31)                   1.35(2)

    C(27)-C(28)                   1.38(2)

    C(28)-C(29)                   1.33(3)

    C(29)-C(30)                   1.37(3)

    C(30)-C(31)                   1.41(2)

    C(30)-C(32)                   1.51(2)

    F(31)-C(32)                   1.31(2)

    N(31)-C(31)                   1.37(2)

    F(32)-C(32)                   1.280(19)

    C(32)-F(33)                   1.32(2)

    C(41)-C(46)                   1.41(2)

    C(41)-C(42)                   1.44(2)

    C(42)-C(43)                   1.37(3)

    C(43)-C(44)                   1.40(3)

    C(44)-C(45)                   1.29(3)

    F(45)-C(45)                   1.40(2)

    C(45)-C(46)                   1.42(2)

    C(46)-C(47)                   1.51(2)

    C(47)-N(51)                   1.37(2)

    C(47)-C(48)                   1.38(2)

    C(48)-C(49)                   1.42(3)

    C(49)-C(50)                   1.39(3)

    C(50)-C(51)                   1.40(2)

    C(50)-C(52)                   1.51(3)

    F(51)-C(52)                   1.34(2)

    N(51)-C(51)                   1.26(2)

    F(52)-C(52)                   1.27(3)

    C(52)-F(53)                   1.30(3)

    Ir(2)-C(121)                  1.986(16)

    Ir(2)-C(101)                  2.025(13)

    Ir(2)-C(141)                  2.026(13)

    Ir(2)-N(151)                  2.072(11)

    Ir(2)-N(131)                  2.130(13)

    Ir(2)-N(111)                  2.140(11)

    C(101)-C(106)                 1.411(18)

    C(101)-C(102)                 1.42(2)

    C(102)-C(103)                 1.37(2)

    C(103)-C(104)                 1.36(2)

    C(104)-C(105)                 1.37(3)

    F(105)-C(105)                 1.358(18)

    C(105)-C(106)                 1.37(2)

    C(106)-C(107)                 1.48(2)

    C(107)-N(111)                 1.337(18)

    C(107)-C(108)                 1.38(2)

    C(108)-C(109)                 1.41(3)

    C(109)-C(110)                 1.37(3)

    C(110)-C(111)                 1.41(3)

    C(110)-C(112)                 1.54(3)

    F(111)-C(112)                 1.30(3)

    N(111)-C(111)                 1.33(2)

    F(112)-C(112)                 1.20(3)

    C(112)-F(113)                 1.23(3)

    C(121)-C(122)                 1.44(2)

    C(121)-C(126)                 1.46(2)

    C(122)-C(123)                 1.38(2)

    C(123)-C(124)                 1.30(3)

    C(124)-C(125)                 1.43(3)

    F(125)-C(125)                 1.37(2)

    C(125)-C(126)                 1.35(3)

    C(126)-C(127)                 1.51(3)

    C(127)-N(131)                 1.34(2)

    C(127)-C(128)                 1.44(2)

    C(128)-C(129)                 1.43(4)

    C(129)-C(130)                 1.32(3)

    C(130)-C(131)                 1.38(2)

    C(130)-C(132)                 1.52(4)

    F(131)-C(132)                 1.28(3)

    N(131)-C(131)                 1.34(2)

    F(132)-C(132)                 1.40(3)

    C(132)-F(133)                 1.29(4)

    C(141)-C(142)                 1.40(2)

    C(141)-C(146)                 1.42(2)

    C(142)-C(143)                 1.40(2)

    C(143)-C(144)                 1.31(3)

    C(144)-C(145)                 1.36(3)

    F(145)-C(145)                 1.38(2)

    C(145)-C(146)                 1.40(3)

    C(146)-C(147)                 1.43(2)

    C(147)-N(151)                 1.37(2)

    C(147)-C(148)                 1.38(2)

    C(148)-C(149)                 1.35(3)

    C(149)-C(150)                 1.42(3)

    C(150)-C(151)                 1.32(2)

    C(150)-C(152)                 1.48(3)

    F(151)-C(152)                 1.37(2)

    N(151)-C(151)                 1.415(19)

    F(152)-C(152)                 1.31(3)

    C(152)-F(153)                 1.34(3)

    C(21)-Ir(1)-C(41)            96.1(6)

    C(21)-Ir(1)-C(1)             96.0(6)

    C(41)-Ir(1)-C(1)             95.0(5)

    C(21)-Ir(1)-N(31)            79.1(5)

    C(41)-Ir(1)-N(31)            91.5(5)

    C(1)-Ir(1)-N(31)            172.2(5)

    C(21)-Ir(1)-N(11)            87.6(5)

    C(41)-Ir(1)-N(11)           173.4(5)

    C(1)-Ir(1)-N(11)             79.2(5)

    N(31)-Ir(1)-N(11)            94.5(4)

    C(21)-Ir(1)-N(51)           175.1(5)

    C(41)-Ir(1)-N(51)            80.6(6)

    C(1)-Ir(1)-N(51)             87.9(6)

    N(31)-Ir(1)-N(51)            97.3(5)

    N(11)-Ir(1)-N(51)            96.0(5)

    C(6)-C(1)-C(2)              117.1(13)

    C(6)-C(1)-Ir(1)             115.3(11)

    C(2)-C(1)-Ir(1)             127.6(11)

    C(3)-C(2)-C(1)              121.9(16)

    C(4)-C(3)-C(2)              121.4(17)

    C(3)-C(4)-C(5)              117.0(15)

    C(4)-C(5)-F(5)              116.6(14)

    C(4)-C(5)-C(6)              124.5(15)

    F(5)-C(5)-C(6)              118.9(14)

    C(5)-C(6)-C(1)              118.0(15)

    C(5)-C(6)-C(7)              124.1(14)

    C(1)-C(6)-C(7)              117.7(13)

    N(11)-C(7)-C(8)             119.7(16)

    N(11)-C(7)-C(6)             112.5(13)

    C(8)-C(7)-C(6)              127.5(15)

    C(7)-C(8)-C(9)              123.0(19)

    C(8)-C(9)-C(10)             116.0(18)

    C(9)-C(10)-C(11)            121.3(17)

    C(9)-C(10)-C(12)            119.7(17)

    C(11)-C(10)-C(12)           119.0(16)

    C(11)-N(11)-C(7)            119.9(14)

    C(11)-N(11)-Ir(1)           125.0(12)

    C(7)-N(11)-Ir(1)            115.1(9)

    N(11)-C(11)-C(10)           119.4(19)

    F(11)-C(12)-F(13)           109(3)

    F(11)-C(12)-F(12)           108(2)

    F(13)-C(12)-F(12)           104(2)

    F(11)-C(12)-C(10)           113.1(18)

    F(13)-C(12)-C(10)           111.2(17)

    F(12)-C(12)-C(10)           110.5(19)

    C(22)-C(21)-C(26)           116.0(13)

    C(22)-C(21)-Ir(1)           128.4(11)

    C(26)-C(21)-Ir(1)           115.1(10)

    C(23)-C(22)-C(21)           124.5(15)

    C(22)-C(23)-C(24)           116.9(15)

    C(25)-C(24)-C(23)           120.4(17)

    C(24)-C(25)-C(26)           124.3(16)

    C(24)-C(25)-F(25)           116.2(17)

    C(26)-C(25)-F(25)           119.5(16)

    C(25)-C(26)-C(21)           117.7(14)

    C(25)-C(26)-C(27)           126.1(15)

    C(21)-C(26)-C(27)           116.2(14)

    N(31)-C(27)-C(28)           120.8(15)

    N(31)-C(27)-C(26)           112.9(14)

    C(28)-C(27)-C(26)           126.4(16)

    C(29)-C(28)-C(27)           120.3(16)

    C(28)-C(29)-C(30)           121.6(15)

    C(29)-C(30)-C(31)           117.4(16)

    C(29)-C(30)-C(32)           122.0(17)

    C(31)-C(30)-C(32)           120.5(16)

    C(27)-N(31)-C(31)           119.1(14)

    C(27)-N(31)-Ir(1)           116.7(11)

    C(31)-N(31)-Ir(1)           124.2(11)

    N(31)-C(31)-C(30)           120.8(15)

    F(32)-C(32)-F(31)           106.1(16)

    F(32)-C(32)-F(33)           107.9(18)

    F(31)-C(32)-F(33)           106.0(19)

    F(32)-C(32)-C(30)           113.1(17)

    F(31)-C(32)-C(30)           110.7(17)

    F(33)-C(32)-C(30)           112.6(15)

    C(46)-C(41)-C(42)           117.7(14)

    C(46)-C(41)-Ir(1)           116.2(11)

    C(42)-C(41)-Ir(1)           126.1(12)

    C(43)-C(42)-C(41)           120.3(17)

    C(42)-C(43)-C(44)           120.6(19)

    C(45)-C(44)-C(43)           119.2(18)

    C(44)-C(45)-F(45)           118.2(16)

    C(44)-C(45)-C(46)           125.0(18)

    F(45)-C(45)-C(46)           116.7(19)

    C(41)-C(46)-C(45)           117.1(16)

    C(41)-C(46)-C(47)           115.7(13)

    C(45)-C(46)-C(47)           127.2(16)

    N(51)-C(47)-C(48)           120.8(17)

    N(51)-C(47)-C(46)           115.6(14)

    C(48)-C(47)-C(46)           123.3(16)

    C(47)-C(48)-C(49)           115.7(18)

    C(50)-C(49)-C(48)           120.7(17)

    C(51)-C(50)-C(49)           118.7(17)

    C(51)-C(50)-C(52)           120.1(17)

    C(49)-C(50)-C(52)           121.2(19)

    C(51)-N(51)-C(47)           123.6(15)

    C(51)-N(51)-Ir(1)           124.6(12)

    C(47)-N(51)-Ir(1)           111.8(12)

    N(51)-C(51)-C(50)           120.2(17)

    F(52)-C(52)-F(53)           111(2)

    F(52)-C(52)-F(51)           108(2)

    F(53)-C(52)-F(51)           103(2)

    F(52)-C(52)-C(50)           112(2)

    F(53)-C(52)-C(50)           113.2(17)

    F(51)-C(52)-C(50)           109.8(17)

    C(121)-Ir(2)-C(101)          96.6(6)

    C(121)-Ir(2)-C(141)          93.7(6)

    C(101)-Ir(2)-C(141)          95.2(5)

    C(121)-Ir(2)-N(151)         168.9(5)

    C(101)-Ir(2)-N(151)          91.4(5)

    C(141)-Ir(2)-N(151)          77.8(5)

    C(121)-Ir(2)-N(131)          79.7(6)

    C(101)-Ir(2)-N(131)         173.8(5)

    C(141)-Ir(2)-N(131)          90.1(5)

    N(151)-Ir(2)-N(131)          92.9(5)

    C(121)-Ir(2)-N(111)          89.1(5)

    C(101)-Ir(2)-N(111)          79.1(5)

    C(141)-Ir(2)-N(111)         173.9(5)

    N(151)-Ir(2)-N(111)         100.0(5)

    N(131)-Ir(2)-N(111)          95.7(5)

    C(106)-C(101)-C(102)        118.2(13)

    C(106)-C(101)-Ir(2)         115.2(11)

    C(102)-C(101)-Ir(2)         126.7(10)

    C(103)-C(102)-C(101)        119.0(14)

    C(104)-C(103)-C(102)        122.7(16)

    C(103)-C(104)-C(105)        118.4(15)

    F(105)-C(105)-C(104)        116.4(15)

    F(105)-C(105)-C(106)        121.0(16)

    C(104)-C(105)-C(106)        122.6(15)

    C(105)-C(106)-C(101)        119.1(15)

    C(105)-C(106)-C(107)        124.9(13)

    C(101)-C(106)-C(107)        116.0(13)

    N(111)-C(107)-C(108)        121.8(16)

    N(111)-C(107)-C(106)        114.2(12)

    C(108)-C(107)-C(106)        124.0(15)

    C(107)-C(108)-C(109)        119.9(19)

    C(110)-C(109)-C(108)        116.6(17)

    C(109)-C(110)-C(111)        121.2(17)

    C(109)-C(110)-C(112)        120.7(17)

    C(111)-C(110)-C(112)        117.9(16)

    C(111)-N(111)-C(107)        120.2(14)

    C(111)-N(111)-Ir(2)         124.2(12)

    C(107)-N(111)-Ir(2)         115.2(10)

    N(111)-C(111)-C(110)        120.1(18)

    F(112)-C(112)-F(113)        108(3)

    F(112)-C(112)-F(111)        104(2)

    F(113)-C(112)-F(111)        102(3)

    F(112)-C(112)-C(110)        116(2)

    F(113)-C(112)-C(110)        113.8(19)

    F(111)-C(112)-C(110)        111.5(18)

    C(122)-C(121)-C(126)        114.9(15)

    C(122)-C(121)-Ir(2)         128.5(11)

    C(126)-C(121)-Ir(2)         116.5(11)

    C(123)-C(122)-C(121)        120.4(17)

    C(124)-C(123)-C(122)        124(2)

    C(123)-C(124)-C(125)        119(2)

    C(126)-C(125)-F(125)        120.6(18)

    C(126)-C(125)-C(124)        119.9(19)

    F(125)-C(125)-C(124)        119.4(18)

    C(125)-C(126)-C(121)        121.5(17)

    C(125)-C(126)-C(127)        125.2(15)

    C(121)-C(126)-C(127)        113.3(14)

    N(131)-C(127)-C(128)        121(2)

    N(131)-C(127)-C(126)        114.5(15)

    C(128)-C(127)-C(126)        124.2(17)

    C(129)-C(128)-C(127)        114(2)

    C(130)-C(129)-C(128)        122.5(19)

    C(129)-C(130)-C(131)        120(2)

    C(129)-C(130)-C(132)        121(2)

    C(131)-C(130)-C(132)        119(2)

    C(127)-N(131)-C(131)        121.0(15)

    C(127)-N(131)-Ir(2)         115.8(13)

    C(131)-N(131)-Ir(2)         123.1(11)

    N(131)-C(131)-C(130)        120.8(18)

    F(131)-C(132)-F(133)        111(3)

    F(131)-C(132)-F(132)        107(2)

    F(133)-C(132)-F(132)        103(2)

    F(131)-C(132)-C(130)        112(3)

    F(133)-C(132)-C(130)        114.8(18)

    F(132)-C(132)-C(130)        108(2)

    C(142)-C(141)-C(146)        118.8(14)

    C(142)-C(141)-Ir(2)         126.4(12)

    C(146)-C(141)-Ir(2)         114.8(11)

    C(143)-C(142)-C(141)        117.3(18)

    C(144)-C(143)-C(142)        125.6(19)

    C(145)-C(144)-C(143)        117.0(19)

    C(144)-C(145)-F(145)        117(2)

    C(144)-C(145)-C(146)        123(2)

    F(145)-C(145)-C(146)        120(2)

    C(145)-C(146)-C(141)        117.9(17)

    C(145)-C(146)-C(147)        124.5(18)

    C(141)-C(146)-C(147)        117.6(14)

    N(151)-C(147)-C(148)        118.5(17)

    N(151)-C(147)-C(146)        110.8(15)

    C(148)-C(147)-C(146)        130.6(18)

    C(149)-C(148)-C(147)        124.1(18)

    C(148)-C(149)-C(150)        117.5(16)

    C(151)-C(150)-C(149)        117.8(19)

    C(151)-C(150)-C(152)        123(2)

    C(149)-C(150)-C(152)        118.8(18)

    C(147)-N(151)-C(151)        116.9(13)

    C(147)-N(151)-Ir(2)         118.9(10)

    C(151)-N(151)-Ir(2)         124.1(10)

    C(150)-C(151)-N(151)        124.6(17)

    F(152)-C(152)-F(153)        105(2)

    F(152)-C(152)-F(151)        103.4(18)

    F(153)-C(152)-F(151)        103(2)

    F(152)-C(152)-C(150)        119(3)

    F(153)-C(152)-C(150)        113.4(17)

    F(151)-C(152)-C(150)        111.4(18)

   _____________________________________________________________

   Symmetry transformations used to generate equivalent atoms:

Table 3.  Anisotropic displacement parameters (A^2 x 10^3) for 2j.  The anisotropic displacement factor exponent takes the form: -2 pi^2 [ h^2 a*^2 U11 + ... + 2 h k a* b* U12 ]

 _______________________________________________________________________

           U11        U22        U33        U23        U13        U12

 _______________________________________________________________________

 Ir(1)    22(1)      24(1)      24(1)      -3(1)      -2(1)       1(1)

 C(1)     27(8)      30(8)      15(6)       0(5)       4(5)       2(6)

 C(2)     38(10)     25(8)      45(9)     -16(7)       9(7)      -7(7)

 C(3)     49(12)     46(11)     35(9)     -18(8)      -7(8)      -6(8)

 C(4)     55(12)     45(11)     33(9)     -17(8)     -10(8)      -6(9)

 F(5)     72(8)      73(8)      16(4)      -5(4)       8(5)      -8(6)

 C(5)     30(9)      43(9)      27(7)      -3(6)       4(6)       6(7)

 C(6)     37(9)      36(8)      21(6)      -3(6)       7(6)       0(7)

 C(7)     24(8)      33(9)      34(7)       4(6)      -1(6)       5(6)

 C(8)     49(11)     47(12)     42(10)      7(8)       3(8)      -6(9)

 C(9)     50(12)     61(13)     52(12)      9(10)      3(9)     -13(10)

 C(10)    25(8)      38(10)     37(8)       1(7)      -7(7)       1(7)

 F(11)   103(15)     57(10)    250(30)     54(13)    -93(16)    -40(9)

 N(11)    34(7)      14(6)      33(6)      -2(4)       1(5)      -4(5)

 C(11)    11(7)      34(10)    101(15)     17(10)      0(8)      -3(6)

 F(12)    65(11)     67(11)    210(20)     18(12)    -61(12)    -22(8)

 C(12)    56(13)     42(12)     58(12)     -3(10)     -2(10)    -29(10)

 F(13)   260(30)    190(20)    113(15)    -99(16)     85(17)   -190(20)

 C(21)    32(8)      25(7)      14(6)       3(5)      -9(5)       1(6)

 C(22)    45(9)      21(7)      26(7)      -2(6)      10(7)      -5(6)

 C(23)    22(8)      34(9)      39(8)       0(7)       5(6)       3(6)

 C(24)    25(9)      43(11)     46(10)      8(8)       5(7)       2(7)

 F(25)    45(7)      58(7)      59(7)      -7(6)     -31(5)      10(5)

 C(25)    39(11)     44(11)     40(9)     -12(8)     -10(8)      -6(8)

 C(26)    35(9)      24(8)      33(8)      -5(6)       9(7)       1(6)

 C(27)    15(7)      31(9)      54(9)      -4(7)       8(6)      -7(6)

 C(28)    34(9)      36(10)     42(9)       0(8)     -19(7)      -8(8)

 C(29)    56(12)     45(11)     27(8)      -1(7)      -9(8)     -22(9)

 C(30)    52(11)     31(9)      45(9)       1(7)       1(8)      13(8)

 F(31)   113(13)     36(7)     162(16)    -23(9)      71(12)     -8(8)

 N(31)    31(7)      36(7)      26(6)       4(5)       1(5)      -2(6)

 C(31)    38(9)      26(8)      42(8)       9(6)      15(7)       9(7)

 F(32)   119(12)     57(8)      39(6)     -11(5)      24(7)      17(8)

 C(32)    56(12)     41(10)     31(8)     -10(7)       3(8)      -4(9)

 F(33)   141(15)     65(9)      75(9)     -37(7)     -41(9)      70(10)

 C(41)    34(8)      33(8)       6(5)      -6(5)       0(5)      -5(6)

 C(42)    50(11)     30(9)      26(7)     -11(6)       7(7)      -1(8)

 C(43)    52(12)     33(9)      38(9)      -8(7)       2(8)      -2(8)

 C(44)    44(12)     54(13)     53(12)     -6(10)     18(10)    -23(10)

 F(45)    34(6)      82(10)     58(7)      -5(7)       9(5)      -2(6)

 C(45)    22(8)      80(15)     23(7)     -26(9)       8(6)     -21(8)

 C(46)    34(9)      37(9)      22(7)      -1(6)       1(6)      -7(7)

 C(47)    20(7)      54(10)     32(8)     -18(7)       8(6)      11(7)

 C(48)    18(7)      54(12)     81(14)     -8(12)      5(9)       4(7)

 C(49)    38(11)     62(14)     67(13)    -23(11)    -20(10)     20(10)

 C(50)    48(11)     29(9)      37(9)      -8(7)      11(8)       6(7)

 F(51)   146(17)     62(10)    103(12)     -3(9)      22(11)     61(10)

 N(51)    35(7)      59(10)     41(8)      -4(7)       4(6)       8(7)

 C(51)    46(10)     48(10)      6(5)      -5(6)       9(6)      22(8)

 F(52)   137(18)    115(16)    131(17)      5(13)    -88(15)     10(14)

 C(52)    62(14)     60(14)     36(10)     -7(9)     -10(10)     29(11)

 F(53)    96(11)     61(9)      48(7)      18(6)       1(7)      27(8)

 Ir(2)    25(1)      25(1)      23(1)       3(1)      -4(1)      -3(1)

 C(101)   26(7)      22(7)      16(6)       6(5)      -7(5)       1(5)

 C(102)   24(8)      28(8)      34(8)       9(6)      -3(6)     -11(6)

 C(103)   35(10)     83(16)     28(8)      10(9)      -3(7)     -35(10)

 C(104)   33(9)      60(12)     26(8)       8(8)      -4(6)       0(8)

 F(105)   54(7)      75(8)      17(4)      15(5)      -1(4)       5(6)

 C(105)   50(10)     33(9)      26(7)       7(7)       5(7)       6(8)

 C(106)   42(9)      27(8)      18(6)       6(6)       9(6)       9(7)

 C(107)   36(8)      30(7)      12(6)      11(5)       4(5)       4(6)

 C(108)   61(13)     51(12)     34(9)      12(8)      21(9)       7(10)

 C(109)   46(11)     44(11)     47(11)      8(8)      10(8)     -13(8)

 C(110)   35(9)      44(10)     30(8)     -10(7)      -2(7)      -4(7)

 F(111)   40(9)     190(20)    200(20)   -131(19)     42(11)    -46(11)

 N(111)   23(6)      34(7)      21(5)       5(5)       6(5)      -4(5)

 C(111)   11(7)      23(8)      91(14)      3(8)      -8(8)      -3(6)

 F(112)   58(11)    117(17)    340(40)   -130(20)     40(17)    -35(11)

 C(112)   61(15)     39(12)     68(14)     -6(10)     -6(12)    -23(10)

 F(113)  210(30)    320(40)    180(20)    150(30)   -140(20)   -220(30)

 C(121)   36(8)      23(8)      18(6)       5(5)      -8(6)      -6(6)

 C(122)   24(7)      38(8)      34(8)       4(7)       8(7)       1(6)

 C(123)   30(9)      34(10)     86(15)      5(10)     20(10)      8(7)

 C(124)   45(13)     32(11)     85(16)     -8(10)    -11(11)      1(8)

 F(125)  105(12)     53(8)      60(8)     -28(6)      22(8)     -17(7)

 C(125)   59(12)     35(10)     39(10)     14(8)       5(9)      -3(8)

 C(126)   51(11)     36(9)      12(6)       0(6)       5(6)      -9(8)

 C(127)   54(12)     39(9)      33(9)     -12(7)       7(8)     -17(9)

 C(128)   84(17)     56(13)     45(11)    -20(9)     -23(11)    -17(12)

 C(129)   60(15)    110(20)     43(11)     -3(13)    -10(10)    -32(15)

 C(130)   53(11)     61(14)     36(9)      -4(9)      -8(8)     -14(10)

 F(131)   45(8)     210(20)    173(19)    100(19)    -15(11)      8(12)

 N(131)   34(7)      38(7)      27(6)       3(5)      -1(5)     -12(6)

 C(131)   37(9)      47(11)     31(8)       7(7)      -5(7)     -14(8)

 F(132)   82(10)    133(15)     58(8)      13(9)     -34(7)       4(10)

 C(132)   41(13)    140(30)     68(16)     22(18)    -37(12)    -26(16)

 F(133)   56(9)     155(18)     72(10)    -19(11)    -14(8)      45(11)

 C(141)   23(7)      34(8)       6(5)       2(5)     -10(5)      -8(6)

 C(142)   26(8)      56(12)     27(8)      16(8)      -6(6)      -4(8)

 C(143)   36(10)     64(14)     25(8)       8(8)      -2(7)      -9(8)

 C(144)   53(13)     68(16)     48(11)     14(11)     -4(10)    -24(11)

 F(145)   80(10)     40(7)      69(8)      24(6)      -6(7)      -8(6)

 C(145)   61(14)     34(11)     65(14)      5(9)     -25(11)    -22(9)

 C(146)   35(9)      36(9)      19(7)       5(6)     -13(6)      -9(7)

 C(147)   39(9)      52(10)     27(7)       4(7)     -22(7)      11(8)

 C(148)   52(10)     30(8)      48(10)      6(8)     -14(10)     -5(7)

 C(149)   53(12)     27(9)      67(12)     -1(8)      -1(10)     21(8)

 C(150)   48(11)     41(11)     36(9)      -5(8)     -21(8)       8(8)

 F(151)   61(9)     127(14)     70(9)      28(9)      -4(7)      53(9)

 C(151)   33(9)      53(11)     15(6)      -6(6)      -3(6)       9(8)

 F(152)  127(15)    105(13)     73(10)    -51(10)      0(10)     18(12)

 C(152)   87(19)     63(15)     49(12)    -14(11)    -24(12)     52(14)

 F(153)   50(8)      82(10)     77(9)      23(8)      15(7)      24(7)

 _______________________________________________________________________

Table 4.  Hydrogen coordinates ( x 10^4) and isotropic displacement parameters (A^2 x 10^3) for 2j.

   ________________________________________________________________

                   x             y             z           U(eq)

   ________________________________________________________________

    H(2A)        4020          3166           946          43

    H(3A)        3916          2639           380          52

    H(4A)        4519          3055          -132          53

    H(8A)        6147          4767            84          55

    H(9A)        6746          5796           198          65

    H(11A)       5883          5775          1237          58

    H(22A)       5814          3094          1075          37

    H(23A)       6797          2554          1289          38

    H(24A)       7317          2991          1839          46

    H(28A)       6429          4939          2382          45

    H(29A)       5906          5923          2584          51

    H(31A)       4496          5757          1765          43

    H(42A)       4858          3077          1803          43

    H(43A)       3995          2488          2117          49

    H(44A)       2863          2940          2142          60

    H(48A)       2321          4771          1396          61

    H(49A)       2226          5734           981          67

    H(51A)       4313          5732           861          40

    H(10A)      -1793          4136          3431          34

    H(10B)      -2278          4018          2852          59

    H(10C)      -1868          4627          2351          47

    H(10D)        -26          6068          2524          58

    H(10E)        978          6733          2671          55

    H(11B)        879          5916          3706          50

    H(12A)      -1732          5914          3549          38

    H(12B)      -2252          6835          3844          60

    H(12C)      -1763          7373          4324          65

    H(12D)        223          6359          4876          74

    H(12E)       1203          5659          5047          84

    H(13A)        875          4400          4198          46

    H(14A)      -1802          4890          4254          44

    H(14B)      -2336          4032          4607          50

    H(14C)      -1920          2950          4668          67

    H(14D)        -94          2344          3871          52

    H(14E)        927          2226          3554          59

    H(15A)        814          4245          3297          41

   ________________________________________________________________

   Table 5.  Torsion angles [deg] for 2j.

   ________________________________________________________________

     C(21)-Ir(1)-C(1)-C(6)                              -83.6(12)

     C(41)-Ir(1)-C(1)-C(6)                              179.7(12)

     N(31)-Ir(1)-C(1)-C(6)                              -33(5)

     N(11)-Ir(1)-C(1)-C(6)                                2.9(12)

     N(51)-Ir(1)-C(1)-C(6)                               99.3(12)

     C(21)-Ir(1)-C(1)-C(2)                               97.4(15)

     C(41)-Ir(1)-C(1)-C(2)                                0.6(15)

     N(31)-Ir(1)-C(1)-C(2)                              148(3)

     N(11)-Ir(1)-C(1)-C(2)                             -176.2(15)

     N(51)-Ir(1)-C(1)-C(2)                              -79.7(15)

     C(6)-C(1)-C(2)-C(3)                                  0(3)

     Ir(1)-C(1)-C(2)-C(3)                               179.2(14)

     C(1)-C(2)-C(3)-C(4)                                 -2(3)

     C(2)-C(3)-C(4)-C(5)                                  1(3)

     C(3)-C(4)-C(5)-F(5)                               -177.8(17)

     C(3)-C(4)-C(5)-C(6)                                  2(3)

     C(4)-C(5)-C(6)-C(1)                                 -4(3)

     F(5)-C(5)-C(6)-C(1)                                175.9(14)

     C(4)-C(5)-C(6)-C(7)                               -179.3(17)

     F(5)-C(5)-C(6)-C(7)                                  1(2)

     C(2)-C(1)-C(6)-C(5)                                  3(2)

     Ir(1)-C(1)-C(6)-C(5)                              -176.5(12)

     C(2)-C(1)-C(6)-C(7)                                178.3(15)

     Ir(1)-C(1)-C(6)-C(7)                                -0.9(19)

     C(5)-C(6)-C(7)-N(11)                               172.3(15)

     C(1)-C(6)-C(7)-N(11)                                -3(2)

     C(5)-C(6)-C(7)-C(8)                                -13(3)

     C(1)-C(6)-C(7)-C(8)                                171.6(17)

     N(11)-C(7)-C(8)-C(9)                               -10(3)

     C(6)-C(7)-C(8)-C(9)                                176.0(18)

     C(7)-C(8)-C(9)-C(10)                                 7(3)

     C(8)-C(9)-C(10)-C(11)                               -3(3)

     C(8)-C(9)-C(10)-C(12)                              178.9(18)

     C(8)-C(7)-N(11)-C(11)                                7(2)

     C(6)-C(7)-N(11)-C(11)                             -177.6(14)

     C(8)-C(7)-N(11)-Ir(1)                             -169.8(13)

     C(6)-C(7)-N(11)-Ir(1)                                5.4(16)

     C(21)-Ir(1)-N(11)-C(11)                            -85.0(13)

     C(41)-Ir(1)-N(11)-C(11)                            150(5)

     C(1)-Ir(1)-N(11)-C(11)                             178.5(13)

     N(31)-Ir(1)-N(11)-C(11)                             -6.1(13)

     N(51)-Ir(1)-N(11)-C(11)                             91.7(13)

     C(21)-Ir(1)-N(11)-C(7)                              91.9(11)

     C(41)-Ir(1)-N(11)-C(7)                             -33(5)

     C(1)-Ir(1)-N(11)-C(7)                               -4.7(10)

     N(31)-Ir(1)-N(11)-C(7)                             170.7(11)

     N(51)-Ir(1)-N(11)-C(7)                             -91.4(11)

     C(7)-N(11)-C(11)-C(10)                              -3(2)

     Ir(1)-N(11)-C(11)-C(10)                            173.7(11)

     C(9)-C(10)-C(11)-N(11)                               1(3)

     C(12)-C(10)-C(11)-N(11)                            179.2(16)

     C(9)-C(10)-C(12)-F(11)                              51(3)

     C(11)-C(10)-C(12)-F(11)                           -128(2)

     C(9)-C(10)-C(12)-F(13)                             174(3)

     C(11)-C(10)-C(12)-F(13)                             -4(3)

     C(9)-C(10)-C(12)-F(12)                             -71(3)

     C(11)-C(10)-C(12)-F(12)                            111(2)

     C(41)-Ir(1)-C(21)-C(22)                             84.8(14)

     C(1)-Ir(1)-C(21)-C(22)                             -10.9(14)

     N(31)-Ir(1)-C(21)-C(22)                            175.2(14)

     N(11)-Ir(1)-C(21)-C(22)                            -89.7(13)

     N(51)-Ir(1)-C(21)-C(22)                            133(6)

     C(41)-Ir(1)-C(21)-C(26)                            -86.9(12)

     C(1)-Ir(1)-C(21)-C(26)                             177.4(11)

     N(31)-Ir(1)-C(21)-C(26)                              3.5(11)

     N(11)-Ir(1)-C(21)-C(26)                             98.5(12)

     N(51)-Ir(1)-C(21)-C(26)                            -39(7)

     C(26)-C(21)-C(22)-C(23)                             -6(2)

     Ir(1)-C(21)-C(22)-C(23)                           -177.4(12)

     C(21)-C(22)-C(23)-C(24)                              4(2)

     C(22)-C(23)-C(24)-C(25)                             -1(3)

     C(23)-C(24)-C(25)-C(26)                              0(3)

     C(23)-C(24)-C(25)-F(25)                            178.1(16)

     C(24)-C(25)-C(26)-C(21)                             -2(3)

     F(25)-C(25)-C(26)-C(21)                           -179.5(15)

     C(24)-C(25)-C(26)-C(27)                            180.0(18)

     F(25)-C(25)-C(26)-C(27)                              2(3)

     C(22)-C(21)-C(26)-C(25)                              4(2)

     Ir(1)-C(21)-C(26)-C(25)                            176.9(13)

     C(22)-C(21)-C(26)-C(27)                           -177.3(13)

     Ir(1)-C(21)-C(26)-C(27)                             -4.5(18)

     C(25)-C(26)-C(27)-N(31)                           -178.9(17)

     C(21)-C(26)-C(27)-N(31)                              3(2)

     C(25)-C(26)-C(27)-C(28)                              2(3)

     C(21)-C(26)-C(27)-C(28)                           -176.2(16)

     N(31)-C(27)-C(28)-C(29)                             -1(3)

     C(26)-C(27)-C(28)-C(29)                            177.8(16)

     C(27)-C(28)-C(29)-C(30)                              1(3)

     C(28)-C(29)-C(30)-C(31)                             -1(3)

     C(28)-C(29)-C(30)-C(32)                           -179.4(18)

     C(28)-C(27)-N(31)-C(31)                              0(2)

     C(26)-C(27)-N(31)-C(31)                           -179.0(13)

     C(28)-C(27)-N(31)-Ir(1)                            179.3(12)

     C(26)-C(27)-N(31)-Ir(1)                              0.3(17)

     C(21)-Ir(1)-N(31)-C(27)                             -2.1(11)

     C(41)-Ir(1)-N(31)-C(27)                             93.8(11)

     C(1)-Ir(1)-N(31)-C(27)                             -53(4)

     N(11)-Ir(1)-N(31)-C(27)                            -88.9(11)

     N(51)-Ir(1)-N(31)-C(27)                            174.5(11)

     C(21)-Ir(1)-N(31)-C(31)                            177.1(13)

     C(41)-Ir(1)-N(31)-C(31)                            -86.9(12)

     C(1)-Ir(1)-N(31)-C(31)                             126(4)

     N(11)-Ir(1)-N(31)-C(31)                             90.4(12)

     N(51)-Ir(1)-N(31)-C(31)                             -6.2(13)

     C(27)-N(31)-C(31)-C(30)                              1(2)

     Ir(1)-N(31)-C(31)-C(30)                           -178.6(12)

     C(29)-C(30)-C(31)-N(31)                              0(3)

     C(32)-C(30)-C(31)-N(31)                            178.4(15)

     C(29)-C(30)-C(32)-F(32)                            -54(3)

     C(31)-C(30)-C(32)-F(32)                            127.4(19)

     C(29)-C(30)-C(32)-F(31)                             65(2)

     C(31)-C(30)-C(32)-F(31)                           -114(2)

     C(29)-C(30)-C(32)-F(33)                           -176.6(18)

     C(31)-C(30)-C(32)-F(33)                              5(3)

     C(21)-Ir(1)-C(41)-C(46)                            174.5(11)

     C(1)-Ir(1)-C(41)-C(46)                             -88.8(11)

     N(31)-Ir(1)-C(41)-C(46)                             95.4(11)

     N(11)-Ir(1)-C(41)-C(46)                            -61(5)

     N(51)-Ir(1)-C(41)-C(46)                             -1.8(10)

     C(21)-Ir(1)-C(41)-C(42)                             -5.2(12)

     C(1)-Ir(1)-C(41)-C(42)                              91.5(12)

     N(31)-Ir(1)-C(41)-C(42)                            -84.3(12)

     N(11)-Ir(1)-C(41)-C(42)                            120(5)

     N(51)-Ir(1)-C(41)-C(42)                            178.5(12)

     C(46)-C(41)-C(42)-C(43)                              1(2)

     Ir(1)-C(41)-C(42)-C(43)                           -179.7(12)

     C(41)-C(42)-C(43)-C(44)                             -3(2)

     C(42)-C(43)-C(44)-C(45)                              3(3)

     C(43)-C(44)-C(45)-F(45)                            178.3(16)

     C(43)-C(44)-C(45)-C(46)                              1(3)

     C(42)-C(41)-C(46)-C(45)                              3(2)

     Ir(1)-C(41)-C(46)-C(45)                           -177.0(11)

     C(42)-C(41)-C(46)-C(47)                           -177.2(12)

     Ir(1)-C(41)-C(46)-C(47)                              3.1(17)

     C(44)-C(45)-C(46)-C(41)                             -4(3)

     F(45)-C(45)-C(46)-C(41)                            178.9(13)

     C(44)-C(45)-C(46)-C(47)                            176.2(17)

     F(45)-C(45)-C(46)-C(47)                             -1(2)

     C(41)-C(46)-C(47)-N(51)                             -3(2)

     C(45)-C(46)-C(47)-N(51)                            177.1(15)

     C(41)-C(46)-C(47)-C(48)                            172.1(16)

     C(45)-C(46)-C(47)-C(48)                             -8(3)

     N(51)-C(47)-C(48)-C(49)                             -3(3)

     C(46)-C(47)-C(48)-C(49)                           -177.7(15)

     C(47)-C(48)-C(49)-C(50)                             -2(3)

     C(48)-C(49)-C(50)-C(51)                              4(3)

     C(48)-C(49)-C(50)-C(52)                           -178.8(18)

     C(48)-C(47)-N(51)-C(51)                              6(3)

     C(46)-C(47)-N(51)-C(51)                           -178.8(14)

     C(48)-C(47)-N(51)-Ir(1)                           -173.8(14)

     C(46)-C(47)-N(51)-Ir(1)                              1.5(17)

     C(21)-Ir(1)-N(51)-C(51)                            132(7)

     C(41)-Ir(1)-N(51)-C(51)                           -179.6(15)

     C(1)-Ir(1)-N(51)-C(51)                             -84.2(14)

     N(31)-Ir(1)-N(51)-C(51)                             90.1(14)

     N(11)-Ir(1)-N(51)-C(51)                             -5.3(14)

     C(21)-Ir(1)-N(51)-C(47)                            -48(7)

     C(41)-Ir(1)-N(51)-C(47)                              0.1(11)

     C(1)-Ir(1)-N(51)-C(47)                              95.5(12)

     N(31)-Ir(1)-N(51)-C(47)                            -90.3(12)

     N(11)-Ir(1)-N(51)-C(47)                            174.4(11)

     C(47)-N(51)-C(51)-C(50)                             -4(2)

     Ir(1)-N(51)-C(51)-C(50)                            175.7(11)

     C(49)-C(50)-C(51)-N(51)                             -1(2)

     C(52)-C(50)-C(51)-N(51)                           -178.5(16)

     C(51)-C(50)-C(52)-F(52)                            123(2)

     C(49)-C(50)-C(52)-F(52)                            -55(3)

     C(51)-C(50)-C(52)-F(53)                             -3(2)

     C(49)-C(50)-C(52)-F(53)                            179.1(17)

     C(51)-C(50)-C(52)-F(51)                           -117(2)

     C(49)-C(50)-C(52)-F(51)                             65(3)

     C(121)-Ir(2)-C(101)-C(106)                          87.5(12)

     C(141)-Ir(2)-C(101)-C(106)                        -178.1(11)

     N(151)-Ir(2)-C(101)-C(106)                        -100.2(11)

     N(131)-Ir(2)-C(101)-C(106)                          34(6)

     N(111)-Ir(2)-C(101)-C(106)                          -0.3(11)

     C(121)-Ir(2)-C(101)-C(102)                         -92.1(14)

     C(141)-Ir(2)-C(101)-C(102)                           2.3(14)

     N(151)-Ir(2)-C(101)-C(102)                          80.2(14)

     N(131)-Ir(2)-C(101)-C(102)                        -146(5)

     N(111)-Ir(2)-C(101)-C(102)                        -179.9(14)

     C(106)-C(101)-C(102)-C(103)                          3(2)

     Ir(2)-C(101)-C(102)-C(103)                        -177.2(15)

     C(101)-C(102)-C(103)-C(104)                         -3(3)

     C(102)-C(103)-C(104)-C(105)                          2(3)

     C(103)-C(104)-C(105)-F(105)                        177.0(18)

     C(103)-C(104)-C(105)-C(106)                         -1(3)

     F(105)-C(105)-C(106)-C(101)                       -177.0(14)

     C(104)-C(105)-C(106)-C(101)                          1(3)

     F(105)-C(105)-C(106)-C(107)                          4(3)

     C(104)-C(105)-C(106)-C(107)                       -178.1(16)

     C(102)-C(101)-C(106)-C(105)                         -2(2)

     Ir(2)-C(101)-C(106)-C(105)                         178.6(12)

     C(102)-C(101)-C(106)-C(107)                        177.0(14)

     Ir(2)-C(101)-C(106)-C(107)                          -2.6(17)

     C(105)-C(106)-C(107)-N(111)                       -175.8(15)

     C(101)-C(106)-C(107)-N(111)                          5.6(19)

     C(105)-C(106)-C(107)-C(108)                          4(3)

     C(101)-C(106)-C(107)-C(108)                       -174.5(16)

     N(111)-C(107)-C(108)-C(109)                          1(3)

     C(106)-C(107)-C(108)-C(109)                       -178.6(16)

     C(107)-C(108)-C(109)-C(110)                          0(3)

     C(108)-C(109)-C(110)-C(111)                         -3(3)

     C(108)-C(109)-C(110)-C(112)                       -177.4(19)

     C(108)-C(107)-N(111)-C(111)                          1(2)

     C(106)-C(107)-N(111)-C(111)                       -179.4(14)

     C(108)-C(107)-N(111)-Ir(2)                         174.4(13)

     C(106)-C(107)-N(111)-Ir(2)                          -5.7(16)

     C(121)-Ir(2)-N(111)-C(111)                          79.9(13)

     C(101)-Ir(2)-N(111)-C(111)                         176.8(13)

     C(141)-Ir(2)-N(111)-C(111)                        -162(5)

     N(151)-Ir(2)-N(111)-C(111)                         -93.6(13)

     N(131)-Ir(2)-N(111)-C(111)                           0.4(13)

     C(121)-Ir(2)-N(111)-C(107)                         -93.5(11)

     C(101)-Ir(2)-N(111)-C(107)                           3.4(11)

     C(141)-Ir(2)-N(111)-C(107)                          24(6)

     N(151)-Ir(2)-N(111)-C(107)                          92.9(11)

     N(131)-Ir(2)-N(111)-C(107)                        -173.1(11)

     C(107)-N(111)-C(111)-C(110)                         -4(2)

     Ir(2)-N(111)-C(111)-C(110)                        -176.7(12)

     C(109)-C(110)-C(111)-N(111)                          5(3)

     C(112)-C(110)-C(111)-N(111)                        179.5(17)

     C(109)-C(110)-C(112)-F(112)                         69(3)

     C(111)-C(110)-C(112)-F(112)                       -106(3)

     C(109)-C(110)-C(112)-F(113)                       -164(3)

     C(111)-C(110)-C(112)-F(113)                         21(4)

     C(109)-C(110)-C(112)-F(111)                        -50(3)

     C(111)-C(110)-C(112)-F(111)                        135(2)

     C(101)-Ir(2)-C(121)-C(122)                           7.2(14)

     C(141)-Ir(2)-C(121)-C(122)                         -88.4(13)

     N(151)-Ir(2)-C(121)-C(122)                        -129(2)

     N(131)-Ir(2)-C(121)-C(122)                        -177.8(14)

     N(111)-Ir(2)-C(121)-C(122)                          86.2(13)

     C(101)-Ir(2)-C(121)-C(126)                        -176.1(11)

     C(141)-Ir(2)-C(121)-C(126)                          88.2(11)

     N(151)-Ir(2)-C(121)-C(126)                          48(3)

     N(131)-Ir(2)-C(121)-C(126)                          -1.2(11)

     N(111)-Ir(2)-C(121)-C(126)                         -97.1(12)

     C(126)-C(121)-C(122)-C(123)                         -1(2)

     Ir(2)-C(121)-C(122)-C(123)                         175.7(13)

     C(121)-C(122)-C(123)-C(124)                          4(3)

     C(122)-C(123)-C(124)-C(125)                         -8(3)

     C(123)-C(124)-C(125)-C(126)                          8(3)

     C(123)-C(124)-C(125)-F(125)                       -175.7(19)

     F(125)-C(125)-C(126)-C(121)                        178.6(15)

     C(124)-C(125)-C(126)-C(121)                         -5(3)

     F(125)-C(125)-C(126)-C(127)                          0(3)

     C(124)-C(125)-C(126)-C(127)                        176.3(17)

     C(122)-C(121)-C(126)-C(125)                          2(2)

     Ir(2)-C(121)-C(126)-C(125)                        -175.4(13)

     C(122)-C(121)-C(126)-C(127)                       -179.5(13)

     Ir(2)-C(121)-C(126)-C(127)                           3.3(17)

     C(125)-C(126)-C(127)-N(131)                        174.1(17)

     C(121)-C(126)-C(127)-N(131)                         -4(2)

     C(125)-C(126)-C(127)-C(128)                         -2(3)

     C(121)-C(126)-C(127)-C(128)                        179.6(17)

     N(131)-C(127)-C(128)-C(129)                          2(3)

     C(126)-C(127)-C(128)-C(129)                        177.9(18)

     C(127)-C(128)-C(129)-C(130)                          0(3)

     C(128)-C(129)-C(130)-C(131)                         -2(3)

     C(128)-C(129)-C(130)-C(132)                        178(2)

     C(128)-C(127)-N(131)-C(131)                         -3(3)

     C(126)-C(127)-N(131)-C(131)                       -179.0(14)

     C(128)-C(127)-N(131)-Ir(2)                         179.7(15)

     C(126)-C(127)-N(131)-Ir(2)                           3.6(18)

     C(121)-Ir(2)-N(131)-C(127)                          -1.5(12)

     C(101)-Ir(2)-N(131)-C(127)                          53(5)

     C(141)-Ir(2)-N(131)-C(127)                         -95.2(12)

     N(151)-Ir(2)-N(131)-C(127)                        -173.0(12)

     N(111)-Ir(2)-N(131)-C(127)                          86.6(12)

     C(121)-Ir(2)-N(131)-C(131)                        -178.7(13)

     C(101)-Ir(2)-N(131)-C(131)                        -124(5)

     C(141)-Ir(2)-N(131)-C(131)                          87.5(12)

     N(151)-Ir(2)-N(131)-C(131)                           9.7(12)

     N(111)-Ir(2)-N(131)-C(131)                         -90.7(12)

     C(127)-N(131)-C(131)-C(130)                          1(2)

     Ir(2)-N(131)-C(131)-C(130)                         178.5(13)

     C(129)-C(130)-C(131)-N(131)                          1(3)

     C(132)-C(130)-C(131)-N(131)                       -178.5(18)

     C(129)-C(130)-C(132)-F(131)                        -77(3)

     C(131)-C(130)-C(132)-F(131)                        102(3)

     C(129)-C(130)-C(132)-F(133)                        155(2)

     C(131)-C(130)-C(132)-F(133)                        -25(3)

     C(129)-C(130)-C(132)-F(132)                         40(3)

     C(131)-C(130)-C(132)-F(132)                       -140(2)

     C(121)-Ir(2)-C(141)-C(142)                           8.1(12)

     C(101)-Ir(2)-C(141)-C(142)                         -88.8(12)

     N(151)-Ir(2)-C(141)-C(142)                        -179.2(13)

     N(131)-Ir(2)-C(141)-C(142)                          87.9(12)

     N(111)-Ir(2)-C(141)-C(142)                        -109(5)

     C(121)-Ir(2)-C(141)-C(146)                        -171.1(10)

     C(101)-Ir(2)-C(141)-C(146)                          91.9(10)

     N(151)-Ir(2)-C(141)-C(146)                           1.5(9)

     N(131)-Ir(2)-C(141)-C(146)                         -91.4(10)

     N(111)-Ir(2)-C(141)-C(146)                          71(5)

     C(146)-C(141)-C(142)-C(143)                          3(2)

     Ir(2)-C(141)-C(142)-C(143)                        -176.6(11)

     C(141)-C(142)-C(143)-C(144)                          1(3)

     C(142)-C(143)-C(144)-C(145)                         -5(3)

     C(143)-C(144)-C(145)-F(145)                        179.2(17)

     C(143)-C(144)-C(145)-C(146)                          6(3)

     C(144)-C(145)-C(146)-C(141)                         -2(3)

     F(145)-C(145)-C(146)-C(141)                       -175.6(15)

     C(144)-C(145)-C(146)-C(147)                        178.5(18)

     F(145)-C(145)-C(146)-C(147)                          5(3)

     C(142)-C(141)-C(146)-C(145)                         -2(2)

     Ir(2)-C(141)-C(146)-C(145)                         177.4(12)

     C(142)-C(141)-C(146)-C(147)                        177.3(13)

     Ir(2)-C(141)-C(146)-C(147)                          -3.4(16)

     C(145)-C(146)-C(147)-N(151)                       -177.2(15)

     C(141)-C(146)-C(147)-N(151)                          3.6(18)

     C(145)-C(146)-C(147)-C(148)                          5(3)

     C(141)-C(146)-C(147)-C(148)                       -173.7(15)

     N(151)-C(147)-C(148)-C(149)                          6(3)

     C(146)-C(147)-C(148)-C(149)                       -176.9(17)

     C(147)-C(148)-C(149)-C(150)                         -9(3)

     C(148)-C(149)-C(150)-C(151)                          6(3)

     C(148)-C(149)-C(150)-C(152)                       -176.5(18)

     C(148)-C(147)-N(151)-C(151)                          1(2)

     C(146)-C(147)-N(151)-C(151)                       -177.0(12)

     C(148)-C(147)-N(151)-Ir(2)                         175.4(11)

     C(146)-C(147)-N(151)-Ir(2)                          -2.3(16)

     C(121)-Ir(2)-N(151)-C(147)                          42(3)

     C(101)-Ir(2)-N(151)-C(147)                         -94.5(11)

     C(141)-Ir(2)-N(151)-C(147)                           0.5(10)

     N(131)-Ir(2)-N(151)-C(147)                          89.9(11)

     N(111)-Ir(2)-N(151)-C(147)                        -173.8(10)

     C(121)-Ir(2)-N(151)-C(151)                        -144(3)

     C(101)-Ir(2)-N(151)-C(151)                          79.8(11)

     C(141)-Ir(2)-N(151)-C(151)                         174.8(12)

     N(131)-Ir(2)-N(151)-C(151)                         -95.8(11)

     N(111)-Ir(2)-N(151)-C(151)                           0.6(11)

     C(149)-C(150)-C(151)-N(151)                          1(3)

     C(152)-C(150)-C(151)-N(151)                       -177.2(16)

     C(147)-N(151)-C(151)-C(150)                         -4(2)

     Ir(2)-N(151)-C(151)-C(150)                        -178.3(12)

     C(151)-C(150)-C(152)-F(152)                       -125(2)

     C(149)-C(150)-C(152)-F(152)                         57(3)

     C(151)-C(150)-C(152)-F(153)                          0(3)

     C(149)-C(150)-C(152)-F(153)                       -178.1(18)

     C(151)-C(150)-C(152)-F(151)                        115(2)

     C(149)-C(150)-C(152)-F(151)                        -63(3)

   ________________________________________________________________

   Symmetry transformations used to generate equivalent atoms: 
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