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Fig. S1 High-resolution ESI-MS of 2 [M+3Na-2H]" (a) observed and (b) simulated spectra.
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Fig. S2 3'P{*H} NMR spectrum of 3 in CDCl; (162 MHz).
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Fig. S3 3P{*H} NMR spectrum of 5, a) —20 °C and b) 25 °C in CDCl3 (162 MHz).
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Fig. S4 3'P{*H} NMR spectrum of 6 in CDCl; (162 MHz).
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Fig. S5 3P{*H} NMR spectrum of 7 in CDCl3 (162 MHz).
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Fig. S6 IR spectrum of 7
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Fig. S7 3'P{*H} NMR spectrum of 8 in CDCls; (162 MHz).
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Fig. S8 IR spectrum of 8
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Fig. S9 'H NMR spectrum of 10 in CDCl3 (500 MHz).
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Fig. S10 BC{*H} NMR spectrum of 10 in CDCl; (126 MHz).
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Fig. S11 3P{*H} NMR spectrum of 11 in CDCl; (162 MHz).
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Fig. S12 'H NMR spectrum of 11 in CDCl3 (400 MHz).
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Fig. S13 *C{*H} NMR spectrum of 11 in CDCl3 (101 MHz).
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Fig. S14 Mass spectrum of compound 11
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Table S1 Bond lengths for complex 5

Atom Atom Length(A) Atom Atom Length(A)
Brl Ni1 2.3146(8) Cc27 Cc28 1.386(9)
Br2 Ni2 2.204(3) Cc28 C29 1.393(9)

Br2A Ni2 2.369(3) C29 C30 1.372(8)
Nil P1 2.1471(15) C31 C32 1.552(6)
Ni1 P2 2.1553(14) c31 C36 1.523(6)
Nil C18 1.892(4) C32 C33 1.512(8)
Ni2 P3 2.1495(18) C33 C34 1.516(16)
Ni2 P4 2.1444(18) C33 C34A 1.527(16)
Ni2 C38 1.881(5) C34 C35 1.46(3)
P1 01 1.643(4) C34A  C35A 1.45(3)
P1 c1 1.810(6) C36 C37 1.386(7)
P1 c7 1.806(5) C36 c41 1.390(7)
P1 C7A 1.820(7) C37 C38 1.402(7)
P2 02 1.632(3) C38 C39 1.373(7)
P2 C19 1.806(5) C39 C40 1.400(7)
P2 C25 1.800(5) C40 c41 1.399(6)
P3 03 1.637(4) C40 c42 1.530(7)
P3 c47 1.923(5) c42 c14! 1.508(6)
P3 C47A 1.653(7) C42 C43 1.544(6)
P3 C53 1.806(5) C43 Ca4 1.527(7)
P4 o4 1.635(4) C4a4 C45 1.533(7)
P4 C65 1.815(5) C45 C46 1.531(8)
P4 COAA 1.849(8) Cca7 C48 1.3900
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Atom Atom Length(A) Atom Atom Length(A)

P4 COAB  1.763(10) c47 C52 1.3900
o1 C13 1.398(5) C48 C49 1.3900
02 c17 1.392(6) C49 C50 1.3900
03 c37 1.405(6) C50 C51 1.3900
04 C39 1.410(5) C51 C52 1.3900
c1 c2 1.374(9) C47A  C48A 1.3900
c1 Cc6 1.378(8) C47A  C52A 1.3900
c2 Cc3 1.376(11) C48A  C49A 1.3900
Cc3 C4 1.406(11) C49A  C50A 1.3900
C4 Cc5 1.330(11) C50A  C51A 1.3900
c5 Cc6 1.393(10) C51A  C52A 1.3900
c7 cs 1.3900 C53 C54 1.389(8)
c7 C12 1.3900 C53 C58 1.396(8)
cs C9 1.3900 C54 C55 1.398(8)
c9 C10 1.3900 C55 C56 1.381(9)
C10 Cc11 1.3900 C56 Cc57 1.369(10)
c11 C12 1.3900 Cc57 C58 1.391(8)
C7A C8A 1.3900 C65 C66 1.387(8)
C7A C12A 1.3900 C65 C70 1.360(8)
C8A C9A 1.3900 C66 Cc67 1.374(9)
C9A C10A 1.3900 Cc67 C68 1.351(9)

CI0A  Cl1A 1.3900 C68 C69 1.391(9)

Cl11A  CI2A 1.3900 C69 C70 1.393(9)
C13 C14 1.375(6) CIAA  COAA 1.415(11)
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Atom Atom Length(A) Atom Atom Length(A)
C13 C18 1.405(7) CIAA  C2AA 1.385(11)
Ci14 C15 1.413(7) COAA C5AA 1.380(12)
Cl14 C42t 1.508(6) C2AA  C3AA 1.332(13)
C15 C16 1.391(7) C3AA C4AA 1.393(12)
C16 C17 1.395(6) C5AA  C4AA 1.393(12)
C16 C31 1.521(6) COAB  CI1AB 1.395(15)
C17 C18 1.381(6) COAB  C5AB 1.383(16)
C19 C20 1.383(7) C1AB  C2AB 1.381(16)
C19 C24 1.376(8) C2AB  C3AB 1.335(18)
C20 c21 1.387(9) C3AB  C4AB 1.388(18)
C21 C22 1.332(10) C4AB C5AB 1.389(17)
C22 C23 1.369(10) cl1 C6AA 1.668(17)
C23 C24 1.409(8) ClI2 C6AA 1.882(17)
C25 C26 1.389(7) CI2A C6AB 1.843(19)
C25 C30 1.401(7) C6AB Cl1A 1.56(2)
C26 c27 1.378(9)

Table S2 Bond angles for complex 5.

Atom Atom Atom  Angle(®) Atom  Atom  Atom  Angle()
P1 Nil Brl 99.66(4) C24 C19 C20 120.6(5)
P1 Nil P2 162.63(6) C19 C20 C21 119.6(6)
P2 Nil  Brl  96.97(4) C22 c21 C20  120.3(6)

C18 Nil Brl 178.13(14) Cc21 C22 C23 121.2(6)

C18 Nil Pl  81.89(15) C22 C23 C24  120.2(7)
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Atom Atom Atom  Angle(’) Atom  Atom  Atom  Angle(°)
C18 Nil P2 81.58(14) C19 C24 C23 118.0(6)
P3 Ni2  Br2 101.74(10) C26 C25 P2 120.4(4)
P3 Ni2 Br2A  92.09(8) C26 C25 C30 120.2(5)
P4 Ni2  Br2  94.09(9) C30 C25 P2 119.4(4)
P4 Ni2 Br2A  103.14(8) Cc27 C26 C25 118.8(5)
P4 Ni2 P3 164.17(6) C26 Cc27 C28 121.5(6)
C38 Ni2 Br2  166.9(2) c27 C28 C29  119.4(6)
C38 Ni2  Br2A 173.51(19) C30 C29 C28 120.0(6)
C38 Ni2 P3  82.79(16) C29 C30 C25 120.1(5)
C38 Ni2 P4  81.70(16) C16 C31 C32  114.2(4)
01 P1 Nil  107.19(13) C16 C31 C36 110.3(4)
o1 P1 Cl  101.5(2) C36 c31 C32  110.4(4)
o1 P1 C7  105.1(3) C33 C32 C31  113.7(4)
01 P1 C7A 98.6(4) C32 C33 C34 118.6(15)
C1 P1 Nil 121.33(18) C32 C33 C34A  113.3(16)
C1 PL C7TA  110.4(4) C35 C34 C33 120(2)
C7 P1 Nil 117.9(3) C35A  C34A C33 136(3)
c7 P1 Cl  101.6(3) C37 C36 C31  121.4(4)
C7A P1 Nil 114.3(4) C37 C36 C41 117.3(4)
02 P2 Nil 106.13(13) C41 C36 C31 121.3(4)
02 P2  C19  103.0(2) C36 C37 03 119.6(4)
02 P2 C25 100.7(2) C36 C37 C38 123.1(5)
C19 P2 Nil 113.03(18) C38 C37 03 117.3(4)
C25 P2 Nil 124.23(17) C37 C38 Ni2 121.3(4)
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Atom Atom Atom  Angle(’) Atom  Atom  Atom  Angle(°)

C25 P2 Cl19 107.1(2) C39  C38  Ni2  1221(4)
03  P3  Ni2 106.45(15) C39  C38  C37  116.3(5)
03 P3  C47  101.0(3) c38  C39 04  117.9(4)
03  P3 C47A  110.8(4) C38  C39  C40  124.3(4)
03 P3 C53  102.0(2) c40  C39 04  117.7(4)
C47  P3  Ni2 122.08(19) C39  C40  C42  121.3(4)
C47TA  P3  Ni2  110.2(3) C41l  C40  C39  116.0(4)
CA7TA  P3  C53  108.5(4) C4l  C40  C42  1225(4)
C53  P3  Ni2 11858(19) C36  C4l  C40  1229(4)
C53 P3  C47  103.6(3) C14t  C42  C40  113.7(4)
04 P4  Ni2 107.03(13) C14t  C42  C43  113.0(4)
04 P4 C65  104.2(2) C40  C42  C43  108.2(4)
04 P4 COAA  96.0(3) C44  C43  C42  1149(4)
04 P4 COAB 1120(5) C43  C44  C45  113.1(4)
C65 P4  Ni2 115.38(19) C46  C45  Ca4  1126(5)
C65 P4 COAA 102.8(3) c48  C47 P3  116.7(3)
COAA P4 N2  127.7(3) C48  C47  C52 120.0
COAB P4 N2  1116(5) C52  C47 P3  1232(3)
COAB P4  C65  106.5(4) C49  C48  C47 120.0
C13 01 PL  1116(3) C48  C49  C50 120.0
Cl7 02 P2 1106(3) C51  C50  C49 120.0
C37 03 P3  1116(3) C52  C51  C50 120.0
C39 04 P4 1103(3) C51  C52  C47 120.0
C2 Cl Pl  119.8(4) C48A C47TA  P3  119.6(6)
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Atom Atom Atom  Angle(’) Atom  Atom  Atom  Angle(°)
C2 C1 C6 119.0(6) C48A  C47A  C5H2A 120.0
C6 C1 P1  121.1(5) C52A  C47A P3 120.1(6)
C1 C2 C3 120.9(7) C47A  C48A  C49A 120.0
C2 C3 C4 118.7(8) C50A  C49A  C48A 120.0
C5 C4 C3  120.8(7) C49A C50A  C51A 120.0
C4 C5 C6  120.2(7) C52A C51A  C50A 120.0
C1 C6 C5  120.4(7) C51A C52A  C47A 120.0
C8 C7 P1  120.6(4) C54 C53 P3 120.2(4)
C8 C7 C12 120.0 C54 C53 C58 120.0(5)

C12 C7 P1  118.7(4) C58 C53 P3 119.7(5)
C9 C8 C7 120.0 C53 C54 C55 120.2(6)
C8 C9 C10 120.0 C56 C55 C54 119.3(6)
C9 Cil0 c1 120.0 C57 C56 C55 120.6(6)

Cl2 Cl1 c10 120.0 C56 C57 C58 121.1(6)

Cl1l1 Cl2 cC7 120.0 C57 C58 C53  118.8(6)

C8A CT7A P1 117.2(6) C66 C65 P4 120.2(4)

C8A C7A Cl12A 120.0 C70 C65 P4 120.3(4)

Ci12A C7A P1 122.7(6) C70 C65 C66 119.4(5)

C9A CBA CT7A 120.0 Co67 C66 C65 120.4(6)

C8A C9A C10A 120.0 C68 Co67 C66 120.9(6)

C9A C10A C1l1A 120.0 Ce67 C68 C69 119.3(6)

C10A C11A C12A 120.0 C68 C69 C70 120.1(6)

Cl11A C12A C7A 120.0 C65 C70 C69 119.9(6)
0O1 C13 C18 116.9(4) C2AA C1AA COAA  120.8(9)
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Atom Atom Atom  Angle(’) Atom  Atom  Atom  Angle(°)
Ci4 C13 O1 119.6(4) C1AA COAA P4 116.5(7)
Cl4 Cl13 Cl18 1235(4) C5AA COAA P4 124.8(6)
Cl3 Cl4 C15 116.7(4) C5AA COAA Cl1AA  118.5(7)
C13 Cl4 C42' 121.1(4) C3AA C2AA ClAA  120.1(8)
C15 Cl4 C42'  122.1(4) C2AA C3AA C4AA  120.6(8)
C16 C15 Ci4 122.9(4) COAA C5AA C4AA 119.1(8)
Cl5 Cl6 Cl17  116.4(4) C3AA C4AA C5AA  120.7(9)
Cl15 Cl16 C31  125.4(4) CIAB  COAB P4 124.2(10)
Cl7 C16 C31  118.2(4) C5AB  COAB P4 113.6(9)
02 C17 C16 118.0(4) C5AB COAB Cl1AB 121.9(11)
C18 C17 02 117.9(4) C2AB Cl1AB COAB 117.5(14)
C18 Cl17 Cl6  124.0(4) C3AB C2AB CIAB 121.4(14)
C13 C18 Nil 122.0(3) C2AB C3AB C4AB 121.2(16)
C17 C18 Nil 121.3(3) C3AB C4AB C5AB 119.6(16)
C17 C18 C13 116.4(4) COAB C5AB C4AB 118.0(13)
C20 C19 P2 120.0(4) Cl1 C6AA Cl2 116.3(10)
C24 C19 P2 119.0(4) CI1A C6AB CI2A  132.2(14)

Table S3 Bond lengths for complex 6
Atom Atom  Length(A) Atom Atom  Length(A)
Pd1 Brl 2.463(2) CI9A  C24A 1.3900
Pd1 P1 2.277(4) C20A C21A 1.3900
Pd1 P2 2.288(4) C21A  C22A 1.3900
Pd1 C13 2.009(11) C22A C23A 1.3900
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Atom Atom  Length(A) Atom Atom  Length(A)

Pd2 Br2  2.4845(12) C23A  C24A  1.3900
Pd2 P3 2.266(3) C25 C26 1.3900
Pd2 P4 2.266(3) C25 C30 1.3900
Pd2 C36 2.015(8) C26 c27 1.3900
P1 o1 1.640(8) c27 c28 1.3900
P1 c1 1.868(9) c28 C29 1.3900
P1 C1A 1.722(9) C29 C30 1.3900
P1 Cc7 1.854(10) C25A  C26A  1.3900
P1 C7A  1.778(10) C25A  C30A  1.3900
P2 02 1.648(8) C26A  C27A  1.3900
P2 C19 1.765(11) C27A  C28A  1.3900
P2 CI19A  1.805(11) C28A  C29A  1.3900
P2 C25 1.785(14) C29A  C30A  1.3900
P2 C25A  1.863(14) Cc31 C32  1.554(13)
P3 03 1.642(6) Cc31 C38  1.516(14)
P3 C42 1.762(13) C32 C33  1.521(14)
P3 C48 1.774(12) C33 C34  1.513(15)
P3 C48A  1.776(12) C34 C35  1.510(15)
P4 04 1.634(6) C36 C37  1.372(13)
P4 C59 1.774(12) C36 C4l  1.386(12)
P4 C65 1.816(10) C37 C38  1.398(12)
o1 Cl4 1.401(10) C38 C39  1.399(13)
02 c18 1.400(13) C39 C40  1.360(13)
03 C37 1.408(11) C40 C41  1.397(11)
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Atom Atom  Length(A) Atom Atom  Length(A)

04 c41 1.403(11) C40 C54  1.512(13)
c1 c2 1.3900 C42 C43  1.361(19)
c1 Ccé 1.3900 C42 C47  1.398(18)
c2 Cc3 1.3900 C43 C44 1.40(2)
Cc3 c4 1.3900 C44 C45 1.36(2)
C4 Cc5 1.3900 C45 C46 1.34(2)
c5 Cc6 1.3900 C46 c47 1.39(2)
C1A C2A 1.3900 C48 C49 1.3900
C1A C6A 1.3900 C48 C53 1.3900
C2A C3A 1.3900 C49 C50 1.3900
C3A C4A 1.3900 C50 C51 1.3900
C4A C5A 1.3900 C51 C52 1.3900
C5A C6A 1.3900 C52 C53 1.3900
c7 cs 1.3900 C48A  C49A  1.3900
c7 C12 1.3900 C48A  C53A  1.3900
cs C9 1.3900 C49A  C50A  1.3900
c9 C10 1.3900 C50A  C51A  1.3900
C10 Cc11 1.3900 C51A  C52A  1.3900
c11 C12 1.3900 C52A  C53A  1.3900
C7A C8A 1.3900 C54 C15!  1.507(15)
C7A C12A 1.3900 C54 C55  1.523(12)
C8A C9A 1.3900 C55 C56  1.533(16)
C9A C10A 1.3900 C55 C56A  1.533(16)
CI0A  Cl1A 1.3900 C56 C57 1.50(2)
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Atom Atom  Length(A) Atom Atom  Length(A)
C11A C12A 1.3900 C57 C58 1.51(3)
C13 Cl14 1.368(15) C56A C57A 1.51(2)
C13 C18 1.369(13) C57A C58A 1.50(3)
Cl4 C15 1.372(14) C59 C60 1.370(16)
C15 C16 1.418(12) C59 C64  1.403(13)
C15 C541 1.507(15) C60 C61 1.39(2)
C16 C17 1.372(13) C61 C62  1.381(18)
C17 C18 1.373(14) C62 C63  1.330(19)
C17 C31 1.533(12) C63 C64  1.367(17)
C19 C20 1.3900 C65 C66 1.387(14)
C19 C24 1.3900 C65 C70 1.351(15)
C20 C21 1.3900 C66 C67 1.405(16)
C21 C22 1.3900 C67 C68 1.367(18)
C22 C23 1.3900 C68 C69 1.322(17)
C23 C24 1.3900 C69 C70 1.383(16)
C19A C20A 1.3900

Table S4 Bond angles for complex 6
Atom Atom Atom  Angle(") Atom  Atom  Atom  Angle()

PL  Pdl Brl 9854(12) C20 C19 C24 120.0
P1 Pd1 P2 159.86(13) C24 C19 P2 119.9(13)
P2 Pd1 Brl  101.40(13) C19 C20 C21 120.0

C13 Pd1 Brl 176.2(3) C22 C21 C20 120.0

C13 Pd1 P1 79.9(3) C21 C22 C23 120.0
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Atom Atom Atom  Angle(’) Atom  Atom  Atom  Angle(°)
C13 Pd1 P2 80.4(3) C24 C23 C22 120.0
P3 Pd2 Br2 103.54(7) C23 C24 C19 120.0
P4 P2  Br2  97.13(7) C20A  CI19A P2 116.6(13)
P4 Pd2 P3 158.55(9) C20A C19A C24A 120.0
C36 Pd2 Br2 177.0(3) C24A  CI19A P2 123.3(13)
C36 Pd2 P3 79.5(3) C19A  C20A C21A 120.0
C36 Pd2 P4 79.9(3) C22A  C21A  C20A 120.0
o1 P1 Pdl 105.1(3) C21A  C22A  C23A 120.0
o1 P1 C1 95.4(5) C24A  C23A  C22A 120.0
o1 P1 C1A 112.6(6) C23A  C24A  C19A 120.0
o1 P1 c7 97.2(6) C26 C25 P2 118.2(15)
o1 P1 C7A 112.0(6) C26 C25 C30 120.0
C1 PL  Pdl  127.1(5) C30 C25 P2 121.5(15)
C1A P1 Pdl 111.2(5) Cc27 C26 C25 120.0
C1A P1 C7A 107.0(7) C26 Cc27 C28 120.0
C7 P1 Pdl 126.2(5) C29 C28 C27 120.0
C7 P1 C1 97.8(7) C28 C29 C30 120.0
C7A P1 Pdl 109.0(5) C29 C30 C25 120.0
02 P2 Pd1 103.5(4) C26A C25A P2 111.6(14)
02 P2 C19 101.4(8) C26A  C25A  C30A 120.0
02 P2 C19A 105.5(8) C30A  C25A P2 127.3(14)
02 P2 C25 95.9(8) C27TA  C26A  C25A 120.0
02 P2 C25A  108.2(8) C26A  C27TA  C28A 120.0
C19 P2 Pd1 105.0(7) C29A  C28A  C27A 120.0
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Atom Atom Atom  Angle(’) Atom  Atom  Atom  Angle(°)
C19 P2 C25  124.0(10) C28A  C29A  C30A 120.0
C19A P2 Pd1 117.5(7) C29A C30A C25A 120.0
C19A P2 C25A  91.8(10) C17 C31 C32  108.6(7)
C25 P2 Pdl  122.0(7) C38 C31 C17  113.1(8)
C25A P2  Pdl  128.4(7) C38 C31 C32  113.1(8)
03 P3  Pd2  106.0(3) C33 C32 C31  114.3(8)
03 P3 C42 102.5(5) C34 C33 C32 112.6(9)
03 P3 C48 102.3(7) C35 C34 C33 113.6(10)
03 P3 C48A  104.9(8) C37 C36 Pd2 121.7(6)
C42 P3 Pd2 119.1(4) C37 C36 C41 118.2(8)
C42 P3 C48 106.2(8) C41 C36 Pd2 120.0(7)
C42 P3 C48A  103.8(8) C36 C37 (OX] 118.6(7)
C48 P3 Pd2 118.2(7) C36 C37 C38 122.4(8)
C48A P3 Pd2 118.6(8) C38 C37 (OX] 118.8(8)
04 P4  Pd2  105.1(2) C37 C38 C31  120.1(8)
04 P4 C59 101.0(4) C37 C38 C39 115.5(9)
04 P4 C65 103.0(4) C39 C38 C31 124.3(8)
C59 P4 Pd2 125.2(3) C40 C39 C38 125.2(8)
C59 P4 C65 107.2(5) C39 C40 C41 115.7(8)
C65 P4 Pd2  112.5(4) C39 C40 C54  126.2(7)
Cl4 01 P1  114.0(7) ca1 C40 C54  118.0(8)
ci18 o2 P2 115.7(7) C36 c41 04 119.1(7)
C37 03 P3 113.8(6) C36 C41 C40 122.8(9)
C41 04 P4 112.9(5) C40 c41 04 118.0(8)
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Atom Atom Atom  Angle(’) Atom  Atom  Atom  Angle(°)
c2 C1 P1  126.9(7) c43 C42 P3  122.8(10)
C2 C1 C6 120.0 C43 C42 C4a7 115.8(14)
C6 C1 P1  113.0(7) C47 C42 P3 121.4(11)
C3 c2 C1 120.0 c42 c43 C44  123.2(16)
C2 C3 C4 120.0 C45 C44 C43 118.5(18)
C5 C4 C3 120.0 C46 C45 C44 120.6(17)
C4 C5 C6 120.0 C45 C46 C47 120.4(19)
C5 C6 C1 120.0 C46 C47 C42 121.2(17)

C2A C1A P1 113.7(8) C49 C48 P3 121.1(13)
C2A Cl1A C6A 120.0 C49 C48 C53 120.0
C6A CIl1A P1 125.8(8) C53 C48 P3 118.9(13)
C3A C2A Ci1A 120.0 C50 C49 C48 120.0
C4A C3A C2A 120.0 C51 C50 C49 120.0
C3A C4A C5A 120.0 C50 C51 C52 120.0
C4A C5A C6A 120.0 C53 C52 C51 120.0
C5A C6A CilA 120.0 C52 C53 C48 120.0
C8 C7 P1 127.4(8) C49A  C48A P3 123.4(13)
C8 C7 C12 120.0 C49A  C48A  C53A 120.0
Ci12 C7 P1 112.3(8) C53A  C48A P3 115.9(13)
C7 C8 C9 120.0 C48A  C49A  CH0A 120.0
C10 C9 C8 120.0 C51A  C50A  C49A 120.0
Ci11 C10 C9 120.0 C50A  C51A  C52A 120.0
C10 Ci11 Ci12 120.0 C51A  C52A  C53A 120.0
Ci11 Ci12 C7 120.0 C52A  C53A  C48A 120.0
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Atom Atom Atom  Angle(’) Atom  Atom  Atom  Angle(°)
C8A C7A Pl 115.5(8) c15! C54 C40  110.9(7)
C8A C7A Cl12A 120.0 c1s! C54 C55 111.4(8)

CI12A C7TA Pl 124.2(8) C40 C54 C55  115.6(9)
C9A C8A CT7A 120.0 C54 C55 C56 115.6(9)
C8A C9A CI10A 120.0 C54 C55 C56A  115.6(9)

Cl11A C10A C9A 120.0 C57 C56 C55 115.1(12)

C10A C11A C12A 120.0 C56 C57 C58 110.3(17)

Cl11A Ci12A C7A 120.0 C57A  C56A C55 114.3(16)
Ci4 C13 Pdl 121.2(7) C58A  C57A  C56A 111(2)
Ci4 C13 C18  117.3(10) C60 C59 P4 122.3(9)
C18 C13 Pdl 121.1(9) C60 C59 C64 117.4(11)
C13 Ci4 01 119.0(9) Co4 C59 P4 119.9(8)
C13 Ci4 C15 123.1(9) C59 C60 C61 120.9(13)
C15 Ci4 01 117.8(10) C62 C61l C60 118.9(14)
Ci4 C15 Cl6  116.0(10) C63 C62 C61 121.6(15)
Ci4 C15  Cbh4! 124.0(8) C62 C63 C64 119.6(13)
C16 C15  Cbh4! 120.0(9) C63 Co64 C59 121.5(11)
C17 C16 C15 123.4(9) C66 C65 P4 118.7(8)
C16 C17 C18 115.7(8) C70 C65 P4 121.1(8)
C16 C17 C31 124.7(9) C70 C65 C66 119.8(10)
C18 Cl7 C31 119.3(10) C65 C66 C67 118.6(12)
C13 C18 02  118.4(10) C68 C67 C66 119.0(13)
C13 C18 C17 124.4(11) C69 C68 C67  122.0(13)
C17  C18 02 117.0(9) C68 C69 C70 119.7(13)
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Atom Atom Atom  Angle(’) Atom  Atom  Atom  Angle(®)

C20 C19 P2 119.4(13) C65 C70 C69 120.8(12)
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