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Fig. S1. The DSC (a) and TGA (b) curves of Ir(tfmpiq),(tpip) and Ir(tfmpqz),(tpip)

complexes.
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Fig. S2. (a), (b) the cyclic voltammogram curve of Ir(tfmpiq),(tpip) and Ir(tfmpqz),(tpip);

(c) Contour plots of Ir(tfmpiq),(tpip) and Ir(tfmpqz),(tpip).
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Fig. S3. The lifetime curves of Ir(tfmpiq),(tpip) and Ir(tfmpqz),(tpip) complexes.
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Fig. S4. (a) the transient EL signals for the device structure of ITO/ TAPC (50 nm)/ Ir
complexes (60 nm) / Li (1 nm) / Al (100 nm) under different applied fields of Ir(piq),(acac);

(b) electric field dependence of charge electron mobility in the thin films of Ir(tfmpiq),(tpip),

Ir(tfmpqz),(tpip) and Ir(piq).(acac).
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Fig. SS. Characteristics of singel-EML devices G1 and G2: (a) electroluminescence spectra;
(b) luminance — voltage — current density (L — V' —J) curves; (¢) current efficiency — luminance

(77 — L) curves; (d) power efficiency — luminance (77, — L) curves.
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Fig. S6. Electroluminescence spectra of G1, G2, G3, G4, and G5 at different applied current

density.
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Fig. S7. Current efficiency — luminance (7. — L) curves of G1- GS.
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Fig. S8. Power efficiency — luminance (77, — L) curves of G1 - G5.



Table S1. Crystallographic data of Ir(tfmpiq),(tpip) and Ir(tfmpqz),(tpip).

Ir(tfmpiq),(tpip) Ir(tfmpqz),(tpip)
Formula Cs¢H3z4F 1,IrNsO, P, Cs4H3,F ,1IrN;O, P,
FW 1291.02 1293.03
T (K) 296(2) 296(2)
Wavelength (A) 0.71073 0.71073
Crystal system monoclinic orthorhombic
Space group P2l Pna?l
a(A) 16.5420(13) 21.9704(9)
b (A) 13.6955(11) 16.6574(7)
c(A) 23.0919(19) 13.7024(6)
a (deg) 90.00 90.00
f (deg) 90.00 90.00
y (deg) 90.00 90.00
Vv (A3) 5186.7(7) 5014.7(4)
Z 4 4
Pealed (Mg/cm?) 1.653 1.715
1 (Mo Ka) (mm-1) 2.727 2.822
F (000) 2544 2552
Reflns collected 34646 45075
Unique 11899 11446
Data/restraints/params 11899 /207 /691 11446 /3 /704
GOF on F? 1.036 1.002

R, wRS [1> 20()]
R4 wR, (all data)

CCDC NO

0.0387, 0.1013
0.0501, 0.1081

1536092

0.0328, 0.0637
0.0460, 0.0673

1536093

R =Z||Fy| — |FJ[/ZF,|. wRyP = [Ew(F 2 — FA2)?/Zw(F,2)]"?



Table S2(a) The selected bond lengths and angels of Ir(tfmpiq),(tpip).

Selected bonds A

Ir(1)-C(30) 1.992(5) C(8)-C(3) 1.418(10) | C(33)-C(34) 1.399(12)
Ir(1)-C(14) 1.999(4) C(8)-C(7) 1.468(12) | C(39)-C(40) 1.326(11)
Ir(1)-NG3) 2.024(4) C(11)-C(12) 1356(9) | C(39)-C(44) 1.329(10)
1r(1)-N(1) 2.029(4) C(11)-H(11) 0.93 F(1)-C(32) 1.288(14)
Ix(1)-0(1) 2.157(3) C(12)-C(16) 1.525(11) | €(38)-C(37) 1.508(13)
1r(1)-0(2) 2.173(3) N(3)-C(25) 13376) | C(38)-H(38) 0.93
P(1)-0(1) 1.519(3) NG3)-C(17) 13606) | F(3)-C(32) 1.197(17)
P(1)-N(1AA) 1.573(5) F(6)-C(31) 133809) | C(34)-C(35) 1.377(13)
P(1)-C(51) 1.807(4) C(18)-C(17) 1288(7) | C(34)-HG4) 0.93
P(1)-C(45) 1.809(6) C(18)-C(19) 13438) | C0)-ca1) 1373(13)
P(2)-0(2) 1.517(4) C(18)-H(18) 0.93 C(40)-H(40) 0.93
P(2)-N(1AA) 1.599(5) C(25)-C(24) 14307) | F2)-Cc(32) 1.234(17)
P(2)-C(39) 1.792(5) C(25)-C(26) 1.458(8) | F(8)-C(16) 1.203(12)
P(2)-C(33) 1.805(6) F(5)-C(31) 13399) | F(7)-c(16) 1.230(17)
C(51)-C(56) 139 C(24)-C(23) 1.414(8) | C(16)-F(9) 132(2)
C(51)-C(52) 139 C(24)-C(19) 1.41909) | C45)-C(46) 1.362(11)
C(56)-C(55) 139 C(19)-C(20) 1.4128) | C@5)-c(50) 1.371(11)
C(56)-H(56) 0.93 C(17)-H(17) 0.93 C(42)-C(41) 1.311(14)
C(55)-C(54) 139 C(26)-C(27) 13918) | C42)-c43) 1.359(15)
C(55)-H(55) 0.93 C(26)-C(30) 14378) | C(42)-H(42) 0.93
C(54)-C(53) 139 N(4)-C(28) 1305(10) | C(50)-C(49) 1.405(12)
C(54)-H(54) 0.93 N(4)-C(29) 1307(8) | C(50)-H(50) 0.93
C(53)-C(52) 139 C(29)-C(30) 1.4207) | C(36)-C(35) 1320(17)
C(53)-H(53) 0.93 C(29)-C(31) 1.497(10) | C(36)-C(37) 1.390(16)
C(52)-H(52) 0.93 C(31)-F(4) 13157) | C(36)-H(36) 0.93
F(12)-C(15) 1.331(6) C(23)-C(22) 1337(11) | C46)-c47) 1.412(15)
F(10)-C(15) 1.338(6) C(23)-H(23) 0.93 C(46)-H(46) 0.93
F(11)-C(15) 1.346(7) C(27)-C(28) 1395(10) | C37)-HB7) 0.93
N(2)-C(12) 1.318(8) C(27)-H(27) 0.93 C(44)-C(43) 1.383(13)
N(2)-C(13) 1.331(7) C(3)-C4) 1.409(10) | C(44)-H(44) 0.93
C(15)-C(13) 1.500(7) C(28)-C(32) 1.489(11) | C(35)-H(35) 0.93
C(14)-C(13) 1.416(6) C(20)-C21) 1370(12) | c@n)-H@1) 0.93
C(14)-C(10) 1.428(7) C(20)-H(20) 0.93 C(43)-H(43) 0.93
N(1)-C(9) 1.336(6) C(22)-C21) 1383(13) | C(49)-C(48) 132(2)
N()-C(1) 1.363(6) C(22)-H(22) 0.93 C(49)-H(49) 0.93
C(9)-C(8) 1.420(8) CQ1)-HQ21) 0.93 C(48)-C(47) 137(2)
C(9)-C(10) 1.482(7) C4)-C(5) 1316(16) | C(48)-H(8) 0.93
C(1)-C(2) 1.286(7) C(4)-H(4) 0.93 C(47)-H(47) 0.93
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C(1)-H(1) 0.93 C(7)-C(6) 1.331(14) | C(5)-C(6) 1.494(18)
C(2)-C(3) 1.343(9) C(7)-H(7) 0.93 C(5)-H(5) 0.93
C(2)-H(2) 0.93 C(33)-C(38) 1.354(12) | C(6)-H(6) 0.93
C(10)-C(11) 1.380(8)

Selected angels’

C(30)-Ir(1)-C(14) 100.1(2) C(11)-C(10)-C(14) 119.8(5) | C(38)-C(33)-C(34) 120.1(8)
C(30)-Ir(1)-N(3) 80.72(18) | C(11)-C(10)-C(9) 125.05) | C(38)-C(33)-P(2) 119.6(7)
C(14)-Ir(1)-N(3) 102.55(17) | C(14)-C(10)-C(9) 115.14) | C(34)-C(33)-P(2) 120.2(7)
C(30)-Ir(1)-N(1) 103.05(19) | C(3)-C(8)-C(9) 116.3(6) | C(40)-C(39)-C(44) 115.0(7)
C(14)-Ir(1)-N(1) 80.32(17) | C(3)-C(8)-C(7) 1143(7) | C(40)-C(39)-P(2) 121.9(6)
NQ3)-Ir(1)-N(1) 174.88(15) | C(9)-C(8)-C(7) 127.7(7) | C(44)-C(39)-P(2) 122.8(6)
C(30)-Ir(1)-O(1) 173.31(17) | C(12)-C(11)-C(10) 119.7(6) | C(33)-C(38)-C(37) 121.1(10)
C(14)-Ir(1)-O(1) 84.29(15) | C(12)-C(11)-H(11) 120.1 C(33)-C(38)-H(38) 119.5
NQ3)-Ir(1)-0(1) 93.43(14) | C(10)-C(11)-H(11) 120.1 C(37)-C(38)-H(38) 119.5
N(1)-Ir(1)-O(1) 82.58(14) | N(2)-C(12)-C(11) 123.4(6) | C(35)-C(34)-C(33) 123.1(12)
C(30)-Ir(1)-0(2) 86.38(18) | N(2)-C(12)-C(16) 116.9(7) | C(35)-C(34)-H(34) 118.4
C(14)-Ir(1)-0(2) 170.16(16) | C(11)-C(12)-C(16) 119.6(7) | C(33)-C(34)-H(34) 118.4
NQG)-Ir(1)-02) 85.71(14) | C(25)-N(3)-C(17) 120.0(4) | €(39)-C(40)-C(41) 125.0(11)
N(D)-Ir(1)-02) 91.05(14) | C(25)-N(3)-Ir(1) 116.73) | C(39)-C(40)-H(40) 117.5
O(1)-Ir(1)-0(2) 89.94(13) | C(17)-N3)-Ir(1) 123.13) | C(41)-C(40)-H(40) 117.5
O(1)-P(1)-N(1AA) 117.0(2) C(17)-C(18)-C(19) 117.75) | F(3)-C(32)-F(2) 107.5(13)
O(1)-P(1)-C(51) 106.5(2) C(17)-C(18)-H(18) 121.1 F(3)-C(32)-F(1) 103.9(15)
N(1AA)-P(1)-C(51) 106.8(2) C(19)-C(18)-H(18) 121.1 F(2)-C(32)-F(1) 99.1(13)
O(1)-P(1)-C(45) 106.7(3) N(3)-C(25)-C(24) 118.3(5) | F(3)-C(32)-C(28) 115.2(13)
N(1AA)-P(1)-C(45) 111.5(3) N(3)-C(25)-C(26) 112.6(4) | F(2)-C(32)-C(28) 116.1(13)
C(51)-P(1)-C(45) 108.0(2) C(24)-C(25)-C(26) 1289(5) | F(1)-C(32)-C(28) 113.2(10)
0(2)-P(2)-N(1AA) 116.6(2) C(23)-C(24)-C(19) 118.2(6) | F(8)-C(16)-F(7) 113.5(16)
0(2)-P(2)-C(39) 108.0(2) C(23)-C(24)-C(25) 125.7(6) | F(8)-C(16)-F(9) 102.9(14)
N(1AA)-P(2)-C(39) 110.2(3) C(19)-C(24)-C(25) 116.1(5) | F(7)-C(16)-F(9) 99.5(10)
0(2)-P(2)-C(33) 110.2(3) C(18)-C(19)-C(20) 118.9(7) | F(8)-C(16)-C(12) 116.1(8)
N(1AA)-P(2)-C(33) 106.6(3) C(18)-C(19)-C(24) 1222(5) | F(7)-c(16)-C(12) 114.5(11)
C(39)-P(2)-C(33) 104.6(3) C(20)-C(19)-C(24) 118.9(6) | F(9)-C(16)-C(12) 107.9(14)
P(2)-0(2)-Ir(1) 125.5(2) C(18)-C(17)-N(3) 125.05) | C(46)-C(45)-C(50) 118.8(8)
P(1)-O(1)-Ir(1) 126.89(19) | C(18)-C(17)-H(17) 117.5 C(46)-C(45)-P(1) 120.9(7)
P(1)-N(1AA)-P(2) 126.03) N(3)-C(17)-H(17) 117.5 C(50)-C(45)-P(1) 120.2(6)
C(56)-C(51)-C(52) 120 C(27)-C(26)-C(30) 118.9(5) | ca1)-C(42)-c(43) 118.3(9)
C(56)-C(51)-P(1) 119.2(3) C(27)-C(26)-C(25) 125.6(6) | C(41)-C(42)-H(42) 120.8
C(52)-C(51)-P(1) 120.8(3) C(30)-C(26)-C(25) 115.5(5) | C(43)-C(42)-H(42) 120.8
C(55)-C(56)-C(51) 120 C(28)-N(4)-C(29) 118.4(6) | C(45)-C(50)-C(49) 120.0(11)
C(55)-C(56)-H(56) 120 N(#)-C(29)-C(30) 125.7(6) | C(45)-C(50)-H(50) 120
C(51)-C(56)-H(56) 120 N(#)-C(29)-C(31) 111.1(6) | C(49)-C(50)-H(50) 120
C(56)-C(55)-C(54) 120 C(30)-C(29)-C(31) 1232(5) | C(35)-C(36)-C(37) 134.3(12)
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C(56)-C(55)-H(55) 120 F(4)-C(31)-F(6) 106.2(7) | C(35)-C(36)-H(36) 112.8
C(54)-C(55)-H(55) 120 F(4)-C(31)-F(5) 106.3(6) | C(37)-C(36)-H(36) 112.8
C(55)-C(54)-C(53) 120 F(6)-C(31)-F(5) 107.4(6) | C(45)-C(46)-C(47) 120.9(12)
C(55)-C(54)-H(54) 120 F(4)-C(31)-C(29) 112.3(6) | C(45)-C(46)-H(46) 119.5
C(53)-C(54)-H(54) 120 F(6)-C(31)-C(29) 112.9(6) | C(47)-C(46)-H(46) 119.5
C(54)-C(53)-C(52) 120 F(5)-C(31)-C(29) 111.5(7) | €(36)-C(37)-C(38) 108.4(11)
C(54)-C(53)-H(53) 120 C(29)-C(30)-C(26) 113.8(5) | €(36)-C(37)-H(37) 125.8
C(52)-C(53)-H(53) 120 C(29)-C(30)-Ir(1) 134.4(4) | c(38)-C(37)-H(37) 125.8
C(53)-C(52)-C(51) 120 C(26)-C(30)-Ir(1) 111.2(4) | C(39)-C(44)-C(43) 121.6(10)
C(53)-C(52)-H(52) 120 C(22)-C(23)-C(24) 120.38) | C(39)-C(44)-H(44) 119.2
C(51)-C(52)-H(52) 120 C(22)-C(23)-H(23) 119.9 C(43)-C(44)-H(44) 119.2
C(12)-N(2)-C(13) 117.8(5) C(24)-C(23)-H(23) 119.9 C(36)-C(35)-C(34) 112.7(13)
F(12)-C(15)-F(10) 106.3(4) C(26)-C(27)-C(28) 118.5(6) | C(36)-C(35)-H(35) 123.6
F(12)-C(15)-F(11) 106.1(5) C(26)-C(27)-H(27) 120.7 C(34)-C(35)-H(35) 123.6
F(10)-C(15)-F(11) 106.0(4) C(28)-C(27)-H(27) 120.7 C(42)-C(41)-C(40) 118.5(10)
F(12)-C(15)-C(13) 113.6(4) C(2)-C(3)-C(4) 117.4(7) | c@2)-c@1)-H(41) 120.7
F(10)-C(15)-C(13) 112.6(5) C(2)-C(3)-C(8) 122.4(6) | C(40)-C(41)-H(41) 120.7
F(11)-C(15)-C(13) 111.7(4) C(4)-C(3)-C(8) 120.1(7) | C(42)-C(43)-C(44) 120.0(11)
C(13)-C(14)-C(10) 113.7(4) N(4)-C(28)-C(27) 123.4(6) | C(42)-C(43)-H(43) 120
C(13)-C(14)-Ir(1) 134.1(4) N(4)-C(28)-C(32) 115.58) | ca4)-c43)-H(43) 120
C(10)-C(14)-Ir(1) 111.9(3) C(27)-C(28)-C(32) 121.009) | C(48)-C(49)-C(50) 120.4(14)
N(2)-C(13)-C(14) 125.2(5) C(21)-C(20)-C(19) 120.48) | C(48)-C(49)-H(49) 119.8
N(2)-C(13)-C(15) 111.1(4) C(21)-C(20)-H(20) 119.8 C(50)-C(49)-H(49) 119.8
C(14)-C(13)-C(15) 123.7(5) C(19)-C(20)-H(20) 119.8 C(49)-C(48)-C(47) 121.5(12)
C(9)-N(1)-C(1) 120.0(4) C(23)-C(22)-C(21) 122.48) | C(49)-C(48)-H(48) 119.3
C(9)-N(1)-Ir(1) 115.9(3) C(23)-C(22)-H(22) 118.8 C(47)-C(48)-H(48) 119.3
C(1)-N(1)-Ir(1) 123.3(3) C(21)-C(22)-H(22) 118.8 C(48)-C(47)-C(46) 118.1(13)
N(1)-C(9)-C(8) 118.5(5) C(20)-C(21)-C(22) 119.4(7) | C(48)-C(47)-H(47) 120.9
N(1)-C(9)-C(10) 112.4(4) C(20)-C(21)-H(21) 120.3 C(46)-C(47)-H(47) 120.9
C(8)-C(9)-C(10) 129.1(5) C(22)-C(21)-H(21) 120.3 C(4)-C(5)-C(6) 120.8(12)
C(2)-C(1)-N(1) 125.0(5) C(5)-C(4)-C(3) 121.3(11) | C@)-C(5)-H(5) 119.6
C(2)-C(1)-H(1) 117.5 C(5)-C(4)-H(4) 119.3 C(6)-C(5)-H(5) 119.6
N(1)-C(1)-H(1) 117.5 C(3)-C(4)-H(4) 119.3 C(7)-C(6)-C(5) 114.7(12)
C(1)-C(2)-C(3) 117.5(5) C(6)-C(7)-C(8) 125.2(11) | C(7)-C(6)-H(6) 122.6
C(1)-C(2)-H(2) 121.2 C(6)-C(7)-H(7) 117.4 C(5)-C(6)-H(6) 122.6
C(3)-C(2)-H(2) 121.2 C(8)-C(7)-H(7) 117.4
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Table S2(b) The selected bond lengths and angels of Ir(tfmpqz),(tpip).

Selected bonds A

Ir(1)-C(8AA) 1.992(4) C(37)-C(7BA) 1472(6) | ce)-c2n) 1.379(7)
Ir(1)-C(1AA) 2.010(4) F(2AA)-C(0BA) 1337(7) | cae)-c(19) 1.380(7)
1x(1)-N(6) 2.030(3) C(8AA)-C(22) 1.4276) | c(19)-H(19) 0.93
Ir(1)-N(5BA) 2.038(3) C(8AA)-C(9AA) 1.4275) | co)-c(33) 1.391(8)
Ir(1)-0(18) 2.167(3) F(17)-C(0BA) 1344(6) | C(20)-H(20) 0.93
Ir(1)-0(11) 2.167(3) C(9AA)-C(39) 1392(6) | c21)-c(30) 1.406(7)
C(4BA)-N(6) 1.337(5) C(OBA)-F(0AA) 132006) | cen-HE 0.93
C(4BA)-C(6BA) 1.437(5) C(22)-N(23) 1326(6) | C(25)-H(25) 0.93
C(4BA)-C(9AA) 1.467(5) C(22)-C(7AA) 1.5256) | c27)-C(1BA) 1.361(8)
C(17)-C(6BA) 1.402(5) N(23)-C(32) 13216) | c@n-HE) 0.93
C(17)-N(7) 1.420(5) C(32)-C(39) 1395(6) | C(30)-H(30) 0.93
C(17)-C(36) 1.425(5) C(32)-C(6AA) 1512(7) | C(33)-C(0CA) 1.369(10)
C(6BA)-C(3AA) 1.434(5) N(1BA)-C(3BA) 13706) | C(33)-H33) 0.93
C(2AA)-C(36) 1.363(6) N(1BA)-C(8BA) 1.431(7) | c34)-c(38) 1.402(8)
C(2AA)-C(9BA) 1.407(6) C(7BA)-C(5BA) 1.4335) | C(34)-HG4) 0.93
CQAA)-H(2AA) 0.93 C(8BA)-C(27) 1.403(6) | C(35)-C(8) 1.389(8)
C(3AA)-C(9BA) 1.363(5) C(8BA)-C(SBA) 1417(7) | €35)-HE35) 0.93
C(3AA)-H(G3AA) 0.93 C(3BA)-H(3BA) 0.93 C(38)-C(0CA) 1.343(9)
C(36)-H(36) 0.93 F(IAA)-C(TAA) 13256) | C(38)-H(38) 0.93
N(6)-C(2BA) 1.364(5) F(4)-C(6AA) 13215) | F(1)-c(7) 1.328(6)
N(7)-C(2BA) 1.362(5) F(3AA)-C(TAA) 13286) | F3)-Cc(7) 1.338(5)
C(2BA)-H(2BA) 0.93 F(7)-C(6AA) 1342(7) | F(5)-c(7) 1.334(6)
P(2)-0(18) 1.5293) F(8)-C(TAA) 1351(5) | C(1BA)-H(1BB) 0.93
P(2)-N(24) 1.591(4) F(10)-C(6AA) 1336(6) | C(1CA)-C(2CA) 1.355(7)
P(2)-C(9) 1.807(5) C(39)-H(39) 0.93 C(1CA)-H(ICA) 0.93
P(2)-C(16) 1.819(5) C(9BA)-H(9BA) 0.93 CCA)-C(8) 1.383(9)
P(4)-O(11) 1.521(3) C(SBA)-C(25) 1.4276) | c2CcA)-HE2CA) 0.93
P(4)-N(24) 1.576(4) C(9)-C(10) 13796) | C(8)-H(8) 0.93
P(4)-C(11) 1.805(5) C(9)-C(35) 1383(7) | cocA)-H(OCA) 0.93
P(4)-C(3CA) 1.816(6) C(10)-C(1CA) 1397(8) | C(1)-c(3CA) 1.336(9)
N(5BA)-C(7BA) 1.345(5) C(10)-H(10) 0.93 C(1)-C4) 1.407(8)
N(5BA)-C(3BA) 1.354(6) C(11)-C(20) 1392(7) | c1)-H(1) 0.93
C(0AA)-N(28) 1.333(5) C(11)-C(34) 13928) | c3ca)-caca) 1.389(8)
C(0AA)-C(5AA) 1.372(6) C(13)-C(30) 13518) | céca)-c) 1.399(8)
C(0AA)-C(7) 1.481(7) C(13)-C(14) 1380(8) | C(4CA)-H(@4CA) 0.93
C(1AA)-C(37) 1.415(5) C(13)-H(13) 0.93 C2)-C(5) 1.435(10)
C(1AA)-C(4AA) 1.434(6) C(14)-C(19) 1381(7) | c@)-HE) 0.93
N(28)-C(4AA) 1.325(5) C(14)-H(14) 0.93 C)-C(5) 1.316(10)
C(4AA)-C(0BA) 1.511(6) C(15)-C(25) 1361(6) | c4)-H@) 0.93
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C(5AA)-C(37) 1.392(6) C(15)-C(1BA) 1.4018) | c(5)-H(5) 0.93
C(5AA)-H(5AA) 0.93 C(15)-H(15) 0.93

Selected angels”®

C(8AA)-Ir(1)-C(1AA) 96.33(17) | C(5AA)-C(37)-C(7BA) 122.6(4) | c@n-c6)-PQ) 119.9(4)
C(8AA)-Ir(1)-N(6) 80.06(14) | C(1AA)-C(37)-C(7BA) 115.4(4) | C(19)-C(16)-P(2) 120.6(4)
C(1AA)-Ir(1)-N(6) 102.53(18) | C(22)-C(BAA)-C(9AA) 113.4(4) | C(16)-C(19)-C(14) 120.6(5)
C(8AA)-Ir(1)-N(5BA) 106.72(15) | C(22)-C(8AA)-Ir(1) 134.13) | C(16)-C(19)-H(19) 119.7
C(1AA)-Ir(1)-N(5BA) 80.47(15) | COAA)-C(8AA)-Ir(1) 112.43) | C(14)-C(19)-H(19) 119.7
N(6)-Ir(1)-N(5BA) 172.38(15) | C(39)-C(9AA)-C(8AA) 120.54) | €(33)-c(20)-C(11) 121.6(6)
C(8AA)-Ir(1)-O(18) 86.59(14) | C(39)-C(9AA)-C(4BA) 122.8(4) | €(33)-C(20)-H(20) 119.2
C(1AA)-Ir(1)-O(18) 172.17(14) | C(8AA)-C(9AA)-C(4BA) 115.8(4) | C(11)-C(20)-H(20) 119.2
N(6)-Ir(1)-0(18) 85.11(17) | F(OAA)-C(0BA)-F(2AA) 105.6(4) | c16)-c(21)-C(30) 119.4(5)
N(5BA)-Ir(1)-0(18) 91.73(12) | F(0AA)-C(0BA)-F(17) 105.9(4) | C(16)-C(21)-H(21) 1203
C(8AA)-Ir(1)-O(11) 171.83(13) | F(2AA)-C(0BA)-F(17) 105.6(4) | C(30)-C(21)-H(21) 120.3
C(1AA)-Ir(1)-0(11) 87.41(15) | F(OAA)-C(OBA)-C(4AA) 115.6(5) | c(15)-c(25)-C(5BA) 121.5(5)
N(6)-Ir(1)-O(11) 92.06(12) | F(2AA)-C(0BA)-C(4AA) 112.4(4) | C(15)-C(25)-H(25) 119.3
N(5BA)-Ir(1)-O(11) 81.02(12) | F(17)-C(0BA)-C(4AA) 111.14) | C(5BA)-C(25)-H(25) 119.3
O(18)-Ir(1)-O(11) 90.64(12) | N(23)-C(22)-C(8AA) 126.6(4) | C(1BA)-C(27)-C(8BA) 121.3(5)
N(6)-C(4BA)-C(6BA) 119.2(3) N(23)-C(22)-C(7AA) 111.94) | C(1BA)-C(27)-H(27) 119.4
N(6)-C(4BA)-C(9AA) 111.6(3) C(8AA)-C(22)-C(TAA) 121.4(4) | C(8BA)-C(27)-H(27) 119.4
gggiﬁ;-cmm)- 128.6(4) C(32)-N(23)-C(22) 117.14) | c(13)-c30)-c21) 120.4(5)
C(6BA)-C(17)-N(7) 119.8(3) N(23)-C(32)-C(39) 123.8(4) | C(13)-C(30)-H(30) 119.8
C(6BA)-C(17)-C(36) 120.3(4) N(23)-C(32)-C(6AA) 116.8(4) | c21)-C(30)-H(30) 119.8
N(7)-C(17)-C(36) 119.8(4) C(39)-C(32)-C(6AA) 119.4(4) | C(0CA)-C(33)-C(20) 118.1(6)
C(17)-C(6BA)-C(3AA) | 117.8(3) C(3BA)-N(1BA)-C(8BA) 118.5(5) | C(0CA)-C(33)-H(33) 120.9
C(17)-C(6BA)-C(4BA) | 118.0(3) N(5BA)-C(7BA)-C(5BA) 120.4(4) | C(20)-C(33)-H(33) 120.9
ggg:g-cmBA)- 124.2(3) N(5BA)-C(7BA)-C(37) 112.9(4) | C(11)-C(34)-C(38) 121.0(6)
C(36)-C(2AA)-C(9BA) | 119.9(4) C(5BA)-C(7TBA)-C(37) 126.5(4) | C(11)-C(34)-H(34) 119.5
C(36)-C(2AA)-HQ2AA) | 120.1 C(27)-C(8BA)-C(5BA) 119.75) | C(38)-C(34)-H(34) 119.5
IC{((giﬁ))'c(ZAA)' 120.1 C(27)-C(8BA)-N(1BA) 121.8(5) | C(9)-C(35)-C(8) 120.2(5)
ggzgg-cGAA)- 120.4(4) C(5BA)-C(8BA)-N(1BA) 118.5(4) | C(9)-C(35)-H(35) 119.9
IC{((?’BAQ))'CGAA)' 119.8 N(5BA)-C(3BA)-N(1BA) 123.0(5) | C(8)-C(35)-H(35) 119.9
IC{gi/Z))-C(SAA)- 119.8 N(5BA)-C(3BA)-H(3BA) 118.5 C(0CA)-C(38)-C(34) 118.9(7)
C(2AA)-C(36)-C(17) 120.2(4) N(1BA)-C(3BA)-H(3BA) 118.5 C(0CA)-C(38)-H(38) 120.6
C(2AA)-C(36)-H(36) 119.9 F(1AA)-C(TAA)-F(3AA) 107.7(4) | C(34)-C(38)-H(38) 120.6
C(17)-C(36)-H(36) 119.9 F(1AA)-C(TAA)-F(8) 106.04) | F(1)-C(7)-F(5) 105.9(4)
C(4BA)-N(6)-C(2BA) 122.0(3) F(3AA)-C(7AA)-F(8) 106.2(4) | F(1)-C(7)-F(3) 105.4(4)
C(4BA)-N(6)-Ir(1) 116.1(3) F(1AA)-C(7AA)-C(22) 111.2(4) | F(5)-C(7)-F(3) 105.9(4)
C(2BA)-N(6)-Ir(1) 121.6(3) F(3AA)-C(7AA)-C(22) 113.94) | F(1)-C(7)-C(0AA) 113.2(4)
C(2BA)-N(7)-C(17) 118.4(4) F(8)-C(7TAA)-C(22) 111.4(4) | F(5)-C(7)-C(0AA) 113.0(4)
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N(7)-C(2BA)-N(6) 121.6(4) F(4)-C(6AA)-F(10) 108.04) | F(3)-C(7)-C(0AA) 112.8(4)
N(7)-C(2BA)-H(2BA) 119.2 F(4)-C(6AA)-F(7) 106.4(4) | C27)-C(1BA)-C(15) 119.8(5)
N(6)-C(2BA)-H(2BA) 119.2 F(10)-C(6AA)-F(7) 107.14) | C(27)-C(1BA)-H(1BB) 120.1
0(18)-P(2)-N(24) 117.8(2) F(4)-C(6AA)-C(32) 113.5(4) | C(15)-C(1BA)-H(1BB) 120.1
0(18)-P(2)-C(9) 107.4(2) F(10)-C(6AA)-C(32) 111.3(4) | C(2CA)-C(1CA)-C(10) 120.2(6)
N(24)-P(2)-C(9) 108.6(2) F(7)-C(6AA)-C(32) 110.3(4) | cca)-cacay-aaca) | 1199
0(18)-P(2)-C(16) 109.9(2) C(9AA)-C(39)-C(32) 118.4(4) | C(10)-C(1CA)-H(ICA) 119.9
N(24)-P(2)-C(16) 107.42) C(9AA)-C(39)-H(39) 120.8 C(1CA)-C(2CA)-C(8) 120.2(6)
C(9)-P(2)-C(16) 105.0(2) C(32)-C(39)-H(39) 120.8 C(ICA)-C2CA)-H2CA) | 119.9
O(11)-P(4)-N(24) 118.02) C(3AA)-C(9BA)-C(2AA) 121.2(4) | C(8)-C(2CA)-H(2CA) 119.9
O(11)-P(4)-C(11) 109.52(19) | C(3AA)-C(9BA)-H(9BA) 119.4 C(2CA)-C(8)-C(35) 120.0(5)
N(24)-P(4)-C(11) 108.6(2) C(2AA)-C(9BA)-H(9BA) 119.4 C(2CA)-C(8)-H(8) 120
O(11)-P(4)-C(3CA) 107.0(2) C(8BA)-C(5BA)-C(25) 117.04) | C(35)-C(8)-H(8) 120
N(24)-P(4)-C(3CA) 107.9(2) C(8BA)-C(5BA)-C(7BA) 1182(4) | C(38)-C(0CA)-C(33) 122.9(6)
C(11)-P(4)-C(3CA) 105.1(3) C(25)-C(5BA)-C(7BA) 124.7(5) | C(38)-C(0CA)-H(0CA) 118.6
P(4)-O(11)-Ir(1) 129.09(19) | C(10)-C(9)-C(35) 119.2(5) | C(33)-C(0CA)-H(0CA) 118.6
P(2)-0(18)-Ir(1) 127.52(19) | C(10)-C(9)-P(2) 119.9(4) | C(3CA)-C(1)-C(4) 120.7(6)
P(4)-N(24)-P(2) 129.1(3) C(35)-C(9)-P(2) 1209(4) | c3ca)-c(1)-H(1) 119.7
gggg'N(SBA)' 120.4(4) C(9)-C(10)-C(1CA) 120.3(5) | c@)-c(1)-H(1) 119.7
C(7BA)-N(5BA)-Ir(1) 113.2(3) C(9)-C(10)-H(10) 119.8 C(1)-C(3CA)-C(4CA) 120.1(6)
C(3BA)-N(5BA)-Ir(1) 124.6(3) C(1CA)-C(10)-H(10) 119.8 C(1)-C(3CA)-P(4) 121.2(5)
N(28)-C(0AA)-C(5AA) | 122.7(4) C(20)-C(11)-C(34) 117.4(5) | c@dca)-c(3cA)-P@) 118.6(5)
N(28)-C(0AA)-C(7) 115.6(4) C(20)-C(11)-P(4) 121.75) | C(3CA)-C(4CA)-C(2) 119.2(6)
C(5AA)-C(0AA)-C(7) 121.6(4) C(34)-C(11)-P(4) 120.74) | C(3CA)-C(4CA)-H(4CA) | 120.4
C(37)-C(1AA)-C(4AA) | 113.5(4) C(30)-C(13)-C(14) 1204(5) | Cc2)-cacA)-H@ECA) 120.4
C(37)-C(1AA)-Ir(1) 111.7(3) C(30)-C(13)-H(13) 119.8 C(4CA)-C(2)-C(5) 119.7(6)
C(4AA)-C(1AA)-Ir(1) 134.7(3) C(14)-C(13)-H(13) 119.8 C(4CA)-C(2)-H(2) 120.2
C(4AA)-N(28)-C(0AA) | 118.7(4) C(13)-C(14)-C(19) 119.76) | C(5)-C(2)-H(Q2) 120.2
N(28)-C(4AA)-C(1AA) | 124.9(4) C(13)-C(14)-H(14) 120.2 C(5)-C(4)-C(1) 122.0(7)
N(28)-C(4AA)-C(0BA) | 110.5(4) C(19)-C(14)-H(14) 120.2 C(5)-C(4)-H(4) 119
ggégg'c(““)‘ 124.3(4) C(25)-C(15)-C(1BA) 1203(5) | c()-c4)-H@) 119
C(0AA)-C(5AA)-C(37) | 118.9(4) C(25)-C(15)-H(15) 119.8 C(4)-C(5)-C(2) 118.3(7)
IC{E(S”Z‘X'C(SAA)‘ 120.6 C(1BA)-C(15)-H(15) 119.8 C(4)-C(5)-H(5) 120.9
C(37)-C(5AA)-H(5AA) | 120.6 C(21)-C(16)-C(19) 119.55) | C(2)-C(5)-H(5) 120.9
C(5AA)-C(37)-C(1AA) | 121.1(4)
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