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Table S1 Nozzle-to-film distances / mm, weighting functions / nmﬁl, scale factors,
correlation parameters and electron wavelengths / pm used in the electron diffraction
studies of tricyclo—Png(But)ZCI and P=C-Bu".

Nozzle- Scale Correlation Electron
to-film AS  Smin  SWI  SW2  Smax b
. a factor parameter  wavelength
distance
P;Co(Bu'),Cl  249.8 1 20 40 129 150 0.632(6) 0.489 6.18
89.4 2 70 90 276 320 0.678(13) 0.191 6.18
P=C-Bu' 290.9 1 20 40 112 130  0.760(1) 0.492 6.13
130.4 2 80 100 258 300 0.774(8) 0.284 6.13

“ Determined by reference to the scattering pattern of benzene. ” Values in parentheses

are the estimated standard deviations.
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Table S2 Interatomic distances (7,/ pm), refined and calculated amplitudes of vibration
(u / pm) and distance corrections (k,; / pm) for the SARACEN-restrained GED structure
of tricyclo-P;C,(Bu),CL“

Atom pair s u(exp.)’ kni u(calc.)
u7  C(10)-H(18)  110.5(2) 7.2(2) 0.4 7.5
upy  C(10)-H(19)  110.5(2) 7.2(tied to ua7) 0.4 7.5
uy  C(9)-H(15) 110.5(2) 7.2(tied to uz7) 0.4 7.5
uy  C(8)-H(13) 110.5(2) 7.2(tied to ua7) 0.4 7.5
uge  C(10)-H(17)  110.5(2) 7.2(tied to uz7) 0.4 7.5
uz  C(9)-H(16) 110.5(2) 7.2(tied to ua7) 0.4 7.5
up  C(B)-H(11) 110.5(2) 7.2(tied to u27) 0.4 7.5
ws  C(9)-H(14) 110.5(2) 7.2(tied to ua7) 0.4 7.5
Uz C(8)-H(12) 110.5(2) 7.2(tied to u27) 0.4 7.4
uso  C(3)-C(7) 153.4(3) 4.1(2) 0.1 5.0
U3 C(7)-C(10) 154.4(1) 4.1(tied to u3o) 0.1 5.1
u,  C(7)-C(9) 154.4(1) 4.1(tied to u3o) 0.2 5.1
usz  C(7)-C(8) 154.4(1) 4.1(tied to u3o) 0.2 5.1
use  H(11)--H(12) 181.2(7) 11.9(fixed) 0.0 11.9
uzg  H(14)--H(16) 181.2(7) 11.9(fixed) 0.0 11.9
usg  H(17)--H(19) 181.3(7) 11.9(fixed) 0.0 11.9
uss  H(17)--H(18) 181.3(7) 11.9(fixed) 0.0 11.9
ug,  H(18)--H(19) 181.3(7) 11.9(fixed) 0.0 11.9
usp  H(14)--H(15) 181.3(7) 11.9(fixed) 0.0 11.9
us;  H(15)--H(16)  181.3(7) 11.9(fixed) 0.0 11.9
usy  H(11)--H(13) 181.3(7) 11.9(fixed) 0.0 11.9
usg  H(12)--H(13) 181.3(7) 11.9(fixed) 0.0 11.9
w3 P(1)-C(3) 183.1(3) 4.0(2) 0.1 5.1
uss  C(3)-P(4) 187.0(3) 4.3(tied to u43) 0.1 5.5
uss  C(3)-P(5) 190.8(3) 4.6(tied to u43) 0.2 5.8
u P(4)-P(5) 214.5(13) 5.4(tied to uz) 0.0 4.8
Us) C(7)-H(16) 215.1(8) 11.8(tied to uy) 0.1 10.5
uss  C(7)--H(19) 215.1(8) 11.8(tied to uy) 0.1 10.5
use  C(7)--H(7) 215.1(8) 11.8(tied to uy) 0.1 10.5
uss  C(7)--H(18) 215.1(8) 11.8(tied to uy) 0.1 10.5
ugg  C(7)-H(11) 215.1(8) 11.8(tied to uy) 0.1 10.5
uso  C(7)--H(14) 215.1(8) 11.8(tied to u) 0.1 10.5
us,  C(7)--H(12) 215.1(8) 11.8(tied to uy) 0.1 10.4
wg  C(7)--H(15) 215.2(8) 11.8(tied to uy) 0.1 10.5
ugr  C(7)--H(13) 215.2(8) 11.8(tied to u») 0.1 10.5
u P(1)-CI(6) 216.6(15) 6.7(2) 0.2 5.9
us C(2)--C(3) 226.6(5) 6.1(tied to uz) 0.1 54
uss  H(11)--H(19) 244.1(38)  25.1(fixed) 2.9 25.1
ues  H(12)--H(16) 245.1(37) 24.9(fixed) 3.1 24.9
uss  H(13)--H(17) 248.4(28) 23.7(fixed) 33 23.7
uso  C(3)C(8) 249.5(4) 6.9(tied to u4) 0.0 7.3
uss  C(3)-C9) 249.5(4) 6.8(tied to u4) 0.0 7.2
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uss  C(8)-C(10)  250.8(14)  7.0(tied to us) 0.0 7.4
ug,  C(3)~C(10)  251.6(6)  6.8(tied to us) 0.0 7.1
us  H(13)-H(15) 251.6(28)  24.4(fixed) 3.2 24.4
uso  C(8)C(9) 252.0(14)  7.1(tied to us) 0.0 7.4
uey  H(15)-H(17) 252.4(38) 24.2(fixed) 3.3 242
ues  H(14)-H(I18) 254.6(57)  25.0(fixed) 3.1 25.0
us;  C(9)~C(10)  254.921)  7.1(tied to us) 0.0 7.4
wy  P(1)~P(5) 262.6(5)  6.4(Q2) 0.1 6.8
ur;  C8)~H(19)  269.8(24)  16.5(tied to us) 0.2 17.3
up,  C(3)~H(12)  269.9(8)  15.6(tied to us) 0.2 16.3
usi  C3)-H(14)  269.98)  16.0(tied to us) 0.3 16.8
ure  CQ3)~H(11)  269.9(8)  15.9(tied to us) 0.3 16.7
urs  C(3)~H(16)  269.9(8)  15.8(tied to us) 0.3 16.6
upe  C(10)-H(11) 270.5(24)  16.5(tied to us) 0.2 17.3
uso  C(8)-H(16)  271.1(23)  16.5(tied to us) 0.2 17.3
upz  CO)-H(12)  271.1(23)  16.3(tied to us) 0.3 17.1
us;  C(10)-H(13) 271.7(17)  15.8(tied to us) 0.4 16.6
us  C(8)~H(17)  272.3(17)  15.9(tied to us) 0.3 16.7
usy  C3)-H(19)  272.5(10)  15.5(tied to us) 0.3 16.3
uss  C(3)~H(18)  272.6(10)  15.4(tied to us) 0.3 16.1
up  COO)-H(13)  274.0(17) 16.0(tied to us) 0.3 16.8
up C8)-H(15)  274.1(17)  16.2(tied to us) 0.4 17.0
ure  C(10)-H(15) 275.4(26)  16.2(tied to us) 0.4 17.0
u  CO)-H(17)  276.0(26) 16.0(tied to us) 0.3 16.8
us  COO)-H(18)  276.4(36)  16.4(tied to us) 0.2 17.3
us  C(10)-H(14) 277.1(35)  16.5(tied to us) 0.3 17.3
us  P(1)-P(4) 279.1(4)  5.4(tied to us) 0.0 5.7
uss  P(4)-H(19)  292.9(12) 26.0(tiedtous) 4.6 24.1
us;  Cl(6)-H(12)  297.8(47)  27.5(tied to us) 9.9 28.9
uor  H(13)-H(19) 301.3(23)  28.4(fixed) 0.7 28.4
uss  P(1)-C(7) 302.98)  7.9(tied to ues) 0.1 73
ws  H(1D-H(17)  303.3(23)  28.3(fixed) -0.8 28.3
we;  H(13)-H(16) 303.922)  28.3(fixed) 0.9 28.3
ws  H(12)-H(15)  304.022)  28.7(fixed) 0.7 28.7
usy  P(4)-C(7) 304.7(3)  8.4(tied to ues)  —0.4 7.8
upy  P(1)-H(16)  306.2(27)  23.0(tied to us) 5.0 24.2
uss  P(5)-~H(18)  306.6(27) 25.3(tied touss) 5.4 23.5
uos  H(15)--H(I18)  307.036)  28.8(fixed) 0.7 28.8
ugo  P(5)C(7) 307.1(11)  8.5(tied to ues)  —0.1 7.9
upe  P(1)H(12)  307.6(22) 27.1(tied to ues) 3.7 25.1
uss  H(14)-H(17) 309.035)  28.6(fixed) 0.8 28.6
ue PGS)-H(14)  309.7(40)  39.8(tied to u) 3.7 28.4
us  C(3)-Cl6)  312.9(6)  10.4(3) 0.1 9.6
uns  Cl6)-H(11)  325.6(39) 67.6(tiedtousg) 2.6 48.1
us P(4)-C(10)  330.0(16)  22.6(tied to ug) 0.6 16.1
uns  P@)-H(18)  332.6(32) 47.5(tiedtous) 0.3 33.8
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wr P(4)-H(11)  3352(38)  30.7(tied to ues) 2.8 28.5
us  CQR)~H(15)  342.9(5)  142(tiedtous)  —L1.5 10.1
ues  C3)-H(13)  343.0(5)  14.2(tiedtoug)  —1.5 10.1
ues C(10)-H(12)  344.2(11) 142(tiedtous)  —1.5 10.1
ue  C(8)~H(18)  3442(12) 143(tiedtous)  —1.5 10.2
e CQR)-H(17)  344.56)  142(tiedtous) —1.4 10.1
u,  C8)-H(14)  345.0(11) 143(tiedtoug)  —1.5 10.2
uy CO)-H(11)  345.0(11)  143(tiedtous)  —1.5 10.2
us  P(1)~C(9) 345.6(21)  18.1(tied to ues) 0.9 16.8
uno  C(10)-H(16)  347.1(17) 143(tiedtous)  —1.5 10.2
une  P(1)C(8) 347.1(19)  24.3(tied to ue) 0.2 17.3
uns CO-H(19)  3472(17) 143(tiedtous)  —1.5 10.2
u2  P(5)~C(10)  347.7(20)  22.4(tied to ug) 1.1 16.0
ug  P(4)-Cl6)  348.6(13) 20.7(5) 0.0 14.7
un7  P(5)C(9) 353.4(33)  27.5(tied to ug) 0.1 19.6
u Cl6)~C@®)  353.4(31)  30.2(tied to ug) 3.2 21.5
une  P(1)-H(14)  362.0(30) 49.0(tied toug)  —0.4 34.9
uns  P(5)-H(19)  365.5(34) 483(tiedtous)  —0.1 34.4
uizs  P(D~H(11)  366.627) 459(tied to ug) ~ —1.5 32.7
w  H(12)-H(19)  368.4(24)  17.9(fixed) ~1.8 17.9
w3 H(11)-H(I18)  368.6(24)  17.9(fixed) -1.8 17.9
ue  H(12)-H(14)  369.023)  17.8(fixed) -1.9 17.8
ups  H(1D)-H(16)  369.1(23)  17.9(fixed) -1.8 17.9
w0 P(4)-C(8) 370.125) 26.7(tiedtoug)  —0.5 19.0
us  H(13)-H(18)  370.7(18)  17.5(fixed) -1.6 17.5
wn  H(12)-H(17) 370.8(18)  17.5(fixed) 1.6 17.5
w;  H(13)-H(14)  372.6(18)  17.8(fixed) 1.7 17.8
ue  H(11)-H(15)  372.7(18)  17.7(fixed) -1.7 17.7
ups  H(16)-H(17) 373.3(25)  17.7(fixed) 1.7 17.7
us  H(15)-H(19)  373.3(25)  17.7(fixed) -1.6 17.7
wis H(16)-H(18)  374.5(35)  17.9(fixed) 1.9 17.9
uizo  H(14)-H(19)  374.8(35)  17.9(fixed) -1.7 17.9
uis C(3)-CQ0)  379.5(4)  9.0(tiedtous)  —0.3 6.4
ue  P(5)-H(16)  379.7(37) 34.9(tiedtou;)  —1.8 34.0
uz;  Cl6)~C(7)  394.7(20) 18.4(tiedtous)  —0.3 13.1
uizs  P@)-H(12)  400.6(33) 44.8(tiedtous) 2.2 31.9
ue  Cl6)-H(16)  421.3(60) 60.2(tiedtousg) 2.0 42.8
ue  P(@)~C(9) 4257(9)  9.0(tiedtou;) 2.1 8.7
was H(12)-H(18)  426.1(14)  13.3(fixed) 25 13.3
e H(D-H(14)  426.3(14)  13.4(fixed) 26 13.4
ugs H(16)-H(19)  427.1(16)  13.3(fixed) 25 13.3
wg P(1)-C(10)  428.5(7)  83(tiedtou;)  —1.9 8.1
uge  P(A)-H(14)  430.6(22) 199(tiedtous)  —2.0 19.4
us P(5)C(8) 432.8(5)  9.l(tiedtous)  —2.0 8.8
ws  P(A)-H(17)  4355(12) 17.1(tledtous)  —2.0 16.6
u;  PG)-CI6)  443.1(5)  8.3(4) 0.6 8.1
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w2 C3)-H(25)  4443(9)  233(tiedtou;) 0.1 22.7
ue C(3)~H(29)  444.520) 219(tiedtou;)  —0.3 21.3
uis  C3)~H(24)  444.5(14)  23.6(tied to u7) 0.3 22.9
wse  C(3)~HQ27)  444.7(19)  23.2(tied to uy) 0.0 22.6
us  P(D)-H(15)  446.4(19) 17.3(tiedtous)  —1.7 16.8
e P(1)H(19)  446.6(10) 17.2(tledtous)  —2.6 16.8
wss  P(1)-H(18)  447.1(18)  18.6(tied tous)  —2.1 18.1
wso  P(S)-H(11)  4482(19) 20.1(tiedtou;)  —2.2 19.6
uer  P()-H(13)  448.5(16) 17.3(tiedtous)  —1.9 16.9
uge  P(S)-H(17)  448.9(18) 16.8(tiedtous)  —L1.5 16.4
uis;  CR)-HEB1)  449.0(12)  22.5(tied to u7) 0.6 21.9
uiss C(3)~H(32)  449.0(16)  22.0(tied to uy) 0.8 21.4
uiss  C(3)~C(21)  4523(6)  10.8(tiedtous)  —0.6 10.5
use  C(3)~C(22)  452.4(13) 104(tiedtou;)  —0.8 10.1
ue;  Cl(6)-H(13)  453.2(35) 23.5(tiedtous)  —0.5 22.9
ues  P(S)-H(15)  453.4(29) 19.5(tiedtous)  —2.0 19.0
uee  PG)-H(12)  453.5(12) 17.0(tiedtou;)  —2.9 16.5
ues  P(A)-H(16)  453.9(9)  17.2(tiedtous)  —2.9 16.8
uss  C(3)~C(23)  455.6(9)  10.0(tiedtous)  —0.2 9.8
ues  P(A)-H(13)  466.4(21) 194(tiedtou;) 2.4 18.9
us  Cl(6)~C(9)  472.3(40) 29.2(tiedtous)  —1.6 28.4
wizs Cl6)-H(19)  499.0(29) 31.1(tied to usz3) —2.5 32.4
ueo  P(A)-H(15)  511.2(8)  1l.4(tied touyzs) 3.1 11.9
we P(D)~H(17)  513.0(10)  11.1(tied to uyz3) —2.7 11.6
w3 Cl(6)-C(10)  514.3(15)  16.9(9) 2.9 17.7
w P(S)-H(13)  517.1(10)  11.6(tied to uy73) —2.8 12.1
wn  Cl6)-H(14)  527.7(36)  37.0(tied to us73) —5.0 38.7
us  C(7)~CQ0)  532.5(6)  6.9(tied touy7s) —0.8 72
us Cl6)-H(15)  550.8(43)  26.9(tied to uy73) 2.8 28.1
ue  C(3)~H(26)  555.4(6)  17.3(tied to uye;) —2.8 12.1
us C(3)-H(28)  555.9(12) 11.3(tied to uye)) —2.8 11.8
us  H(12)-HQ29)  558.0(68)  35.8(fixed) 6.0 35.8
un  H(16)-H(25) 558.1(15)  39.6(fixed) 7.5 39.6
w  C(3)~H30)  558.1(7)  16.7(tied to uje)) —2.4 11.6
wis  H(D-HQ7) 558.2(63)  39.2(fixed) 6.7 39.2
uo  H(14)-H(24) 558.7(51)  39.8(fixed) 9.0 39.8
uie  Cl6)-H(18)  566.9(12) 28.4(tied to ure;) 5.3 19.7
u,  H(19)-HGB1)  567.925)  38.0(fixed) 8.1 38.0
ue  H(18)-H(32) 568.4(57) 36.3(fixed) 9.1 36.3
uisy  H(14)-H(25) 581.8(26)  48.6(fixed) 3.7 48.6
ues  H(1D)~H(29) 581.9(62)  45.4(fixed) 2.0 45.4
wss  C(7)-H(25)  582.009)  35.9(tied to uge;) —0.5 25.0
wso C(7)~H(24)  582.2(22) 36.0(tied to uye;) 0.2 25.1
wse  C(7)-H27)  582.3(31)  35.3(tied to uge;) —0.6 24.5
wsy  C(7)-H(29)  582.3(33)  33.0(tied to uye;) —0.9 23.0
ueo  Cl(6)-H(17)  585.7(20)  28.6(tied to uye;) —3.3 19.9
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wss  C(7)~HQB1)  586.8(12) 34.5(tied to uye;) 0.2 24.0
ws1  C(7)-H(32)  587.0(24) 33.4(tied to ue1) 0.6 23.2
wss  H(18)-H@B1)  591.3(35)  45.9(fixed) 42 45.9
wss  C(7)~CQ21)  598.8(8)  17.5(tied to uye;) 1.1 12.2
uer  C(7)-C(22)  598.9(23)  16.5(10) 15 11.5
us  C(9)-H(25)  600.3(14) 47.3(tied to uge;) 2.8 32.9
wer  C9)-H(24)  600.6(36) 47.2(tied to uge1) 3.6 32.9
uer  C(8)~H27)  600.6(55) 45.5(tied to uje1) 2.0 31.6
ugo  C(8)~H(29)  600.7(58) 42.7(tied to uo1) 1.5 29.7
use  C(7)~C23)  602.2(11)  16.1(tied to uge;) —0.7 11.2
wor  H(12)-H(25) 605.9(38)  36.0(fixed) 2.6 36.0
ue  C(10)-H(31)  609.1(24)  44.4(tied to uo1) 3.4 30.9
ues  C(10)-H(32)  609.4(42) 43.0(tied to ure1) 3.9 29.9
uo  H(1D-H@E1)  610.1(35)  38.6(fixed) 3.3 38.6
uos  H(14)-H(32) 614.6(48) 38.3(fixed) 4.8 383
ws  C(9)C@21)  630.8(21) 28.0(tied to uge1) 1.0 19.5
u;  C(8)~C(22)  630.8(49) 25.7(tied to uye;) 0.1 17.9
ue  C(10)-C(23)  638.7(28)  17.0(tied to uz;s) 1.4 17.0
une C(8)~H(25)  647.4(26)  39.0(tied to uye;) —1.2 27.2
ur  C(9)-H(29)  647.6(28) 38.7(tied to uye;) 1.1 26.9
unos  C(10)-H(Q27) 651.4(25) 28.9(tied to uzis) —0.9 29.0
us  C(8)~H(31)  653.0(24) 28.2(tied to uzys) —0.5 28.3
w2 C(10)-H(24)  654.2(33)  29.0(tied to uz1s) 0.1 29.1
us  C(9)~H(32)  655.8(33) 28.4(tied touzys) 0.4 28.5
wy  H(D-HQ25) 661.2(32)  36.6(fixed) 3.8 36.6
ws  H(12)-H(24)  661.2(20)  37.7(fixed) 3.3 37.7
wy H(1D-H(32)  665.120)  37.8(fixed) 3.0 37.8
une  H(12)-HGB1)  665.2(33)  36.8(fixed) 32 36.8
ure  H(16)-H(32) 668.4(26)  39.2(fixed) 25 39.2
uros  H(14)-H(31)  668.6(28)  38.4(fixed) 24 38.4
uns  C(8)-CR1)  676.8(17)  15.7(9) 2.8 15.7
wns C(8)-C(23)  679.9(16)  16.4(tied to uzys) —2.4 16.4
ue  C(8)-H(24)  680.7(13)  27.1(tied to uz1s) 3.6 27.2
upo  C(9)-H(27)  680.8(24) 26.3(tied to uzis) —3.9 26.4
woe C(9)C23)  681.5(19) 17.1(tied to uzis) —1.9 17.2
wn  C(10)-H(29)  683.0024)  25.7(tied to uzis) 4.1 25.8
w;  C(10)-H(Q25)  684.2(11)  28.1(tied to uzis) 3.7 28.2
wm  C(8)-H(32)  684.9(13) 26.1(tied to uzis) 3.2 26.2
uns  CO)-HQB1)  686.3(13) 27.1(tied to uzis) —3.2 27.2
u;  H(1D)~HQ4) 693.1(16)  30.5(fixed) ~6.0 30.5
wy  H(12)-H(32)  697.2(16)  29.2(fixed) 5.5 29.2
uns  H(16)-H@B1)  697.6(14)  31.0(fixed) 5.5 31.0
ups  C(7)-H26)  704.0(7)  13.4(tied to uzis) —3.6 13.5
uns  C(7)-H28)  7043(21) 12.8(tied to uzis) 3.7 12.9
uns  C(D)~HE30)  707.009)  12.7(tied to uzis) 3.2 12.8
ure  H(15)-H(Q25) 707.9(14)  34.1(fixed) 0.8 34.1
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usa  H(12)-H28) 708.3(59)  30.7(fixed) -1.7 30.7
upe  H(14)-H(26) 708.3(39)  34.0(fixed) 0.0 34.0
uys  H(11)~H(28) 708.4(56)  32.7(fixed) 15 32.7
wyy  H(17)-H@E1)  716.824)  32.1(fixed) 0.1 32.1
upo  H(17)-H(32) 717.044)  31.0(fixed) 0.5 31.0
us  C(9)-H(26)  738.6(21) 21.1(tied to uzys) —2.4 21.1
uz;  C(8)~H(28)  738.8(48)  19.4(tied to unys) 3.2 19.4
upe  C(10)-H(30) 745.9(27) 18.7(tied to uzis) —1.9 18.8
uas  H(12)-H(26) 748.3(34)  27.4(fixed) 36 27.4
wy  H(13)-H(25) 748.3(24)  27.9(fixed) 3.3 27.9
war  H(11)-H@E0)  750.731)  29.7(fixed) 3.1 29.7
wgo  H(13)-H@31)  753.0022)  29.1(fixed) 25 29.1
us  H(14)-H(30) 753.4(35)  29.8(fixed) ~1.8 29.8
ure  H(15)-H(32) 755.3(36)  28.9(fixed) -1.9 28.9
wss  H(11)-HQ26) 776.3(30)  27.6(fixed) -5.8 27.6
wsy  H(13)-H(Q24) 776.5(16)  28.3(fixed) 4.9 28.3
wss  H(12)-H(30)  778.1(32)  26.9(fixed) 5.4 26.9
uge  C(8)~H(26)  778.1(21)  16.6(tied to uz1s) 5.1 16.6
wr  C(9)-H28)  778.5(14)  16.6(tied to uzis) 4.6 16.7
wso  H(16)~H(30)  779.3(12)  29.4(fixed) 48 29.4
uns  C(8)~H(30)  780.6(20) 17.4(tied to unys) —4.7 17.4
wsy  H(13)-H(32) 780.9(17)  27.4(fixed) 4.4 27.4
urgs  C(10)-H(28)  781.3(12)  17.4(tied to uz1s) —4.5 17.4
uas  C(9)-H(30)  781.9(18)  18.1(tied to uzys) —4.0 18.1
ws  H(15)-H@B1)  782.0(15)  28.3(fixed) 4.7 28.3
urgs  C(10)-H(26)  782.4(19)  17.8(tied to uzs) —4.3 17.8
ws  H(15)-H(Q26) 845.721)  22.6(fixed) 5.8 22.6
uo  H(13)-H(28) 846.2(48)  20.8(fixed) 6.4 20.8
ue  H(17)-H(30) 853.027)  20.3(fixed) 52 20.3
wss  H(13)--H(26) 881.0(18)  17.5(fixed) 7.4 17.5
w5y H(13)-H(30) 883.6(16)  18.4(fixed) 6.9 18.4
wrss  H(15)-H(30) 884.6(18)  18.8(fixed) 6.6 18.8

“ Estimated standard deviations, as obtained in the least squares refinement, are given in
parentheses. © Amplitudes not refined were fixed at the values obtained using the force
field calculated at the MP2/6-311+G* level.



Supplementary Material (ESI) for Dalton Transactions
This journal is (c) The Royal Society of Chemistry 2011

Table S3 Least-squares correlation matrix (x100) for tricyclo-P3;Co(Bu’),CL.*

Plo P11 P12 Pie P17 P18 231

Uz3

U3e uss

U102

U134

ke

Ds
§ 49
p7
D3
Pio
J48!
P12
P13
P16
P18
Use
Uso
ugs
U102

61 =52
50
—-64 92 95 -6l 51 88
=55 =50
59 59 61
90 -50 83

=52
65 54 83

52

63

50

65

54

74

=50
=50

62
&3
54

“ Only elements with absolute values > 50% are shown.
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Table S4 GED coordinates for tricyclo-P3C,(Bu'),Cl.

Atom X y z

P(1) 0.0000 —0.8114 1.1883
C(2) 1.1334 0.0000 0.0000
C@3) —-1.1334 0.0000 0.0000
P(4) 0.0000 —0.0137 —1.4873
P(5) 0.0000 1.5329 0.0000
Cl(6) 0.0000 -2.8736 0.5276
C(7) —2.6669 0.0037 0.0000
C(8) -3.1600 —-1.4520 -0.1378
C©) -3.1550 0.5912 1.3409
C(10) -3.1886 0.8219 -1.1999
H(11) 27715 -1.8568 —1.0901
H(12) -2.7719 -2.0282 0.7220
H(13) —4.2653 -1.4410 —0.1370
H(14) -2.7630 1.6211 1.4268
H(15) —4.2603 0.5906 1.3332
H(16) -2.7670 —0.0465 2.1560
H(17) —4.2935 0.8054 -1.1716
H(18) —2.8082 1.8551 -1.1016
H(19) -2.8118 0.3506 —2.1260
C(20) 2.6669 0.0037 0.0000
C(21) 3.1550 0.5912 1.3409
C(22) 3.1600 —-1.4520 -0.1378
C(23) 3.1886 0.8219  -1.1999
H(24) 2.7630 1.6211 1.4268
H(25) 2.7670  —0.0465 2.1560
H(26) 4.2603 0.5906 1.3332
H(27) 27715 -1.8568 —1.0901
H(28) 4.2653 -1.4410 —-0.1370
H(29) 27719  -2.0282 0.7220
H(30) 4.2935 0.8054 -1.1716
H(@31) 2.8118 0.3506 —2.1260
H(32) 2.8082 1.8551 -1.1016




Supplementary Material (ESI) for Dalton Transactions
This journal is (c) The Royal Society of Chemistry 2011

Table S5 Calculated coordinates (MP2/6-311+G*) for tricyclo-P3Cy(Bu),CL.

Atom X y z

P(1) 0.0000 —0.8949 0.9472
C(2) 1.1179 0.2522 0.0449
C@3) -1.1179 0.2522 0.0449
P(4) 0.0000 0.6703  —1.4043
P(5) 0.0000 1.7271 0.5278
Cl(6) 0.0000 -2.6658 —0.2685
C(7) —2.6318 0.2927 0.0450
C(8) -3.1635 —0.8594 —-0.8181
C©) -3.1335 0.1341 1.4840
C(10) -3.1224 1.6247 —0.5303
H(11) -2.8053 -0.7715 —1.8489
H(12) -2.8410 -1.8299 —0.4325
H(13) —4.2589 -0.8419 —0.8319
H(14) -2.7504 0.9354 2.1249
H(15) —4.2280 0.1679 1.5093
H(16) -2.8175 —0.8236 1.9100
H(17) —4.2170 1.6375 —0.5630
H(18) —2.7952 24711 0.0827
H(19) —2.7581 1.7802 —1.5516
C(20) 2.6318 0.2927 0.0450
C(21) 3.1335 0.1341 1.4840
C(22) 3.1635 —-0.8594 —-0.8181
C(23) 3.1224 1.6247  —0.5303
H(24) 2.7504 0.9354 2.1249
H(25) 2.8175 —0.8236 1.9100
H(26) 4.2280 0.1679 1.5093
H(27) 2.8053 —0.7715 —1.8489
H(28) 4.2589 —0.8419 -0.8319
H(29) 2.8410 -1.8299 —0.4325
H(30) 4.2170 1.6375 —0.5630
H(@31) 2.7581 1.7802 —1.5516
H(32) 2.7952 24711 0.0827

Energy =—1872.87773 Hartrees (not corrected for ZPE).
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Table S6 Interatomic distances (7,/ pm), refined and calculated amplitudes of vibration
(u / pm) and distance corrections (k,; / pm) for the SARACEN-restrained GED structure
of P=C-Bu'“

Atom pair s u(exp.)’ kni u(calc.)

u C(4)-H(5) 108.92(14) 8.66(tied to u;) 0.4 7.6

u C(4)-H(6) 108.93(14) 8.63(14) 0.4 7.6

us C(1)-C@3) 147.78(16) 5.34(tied to us4) 0.1 4.8

Uy C(3)-CH4) 154.10(7)  5.69(8) 0.1 5.1

us C(1)-P(2) 154.90(10) 4.28(tied to uy4) 0.1 3.8

Us H(6)--H(7) 174.4(1) 12.3(fixed) 0.1 12.3
uy H(5)-H(6) 175.6(6) 12.3(fixed) 0.0 12.3
us C(3)-H(5) 217.53) 10.7(tied to uo) -0.2 10.7
Uy C(3)-H(6) 218.9(3) 10.6(3) -0.2 10.6
wo  C(1)-C(4) 246.2(1) 7.4(1) 0.1 7.2

U C(4)--C(8) 251.6(2) 7.5(tied to ujo) 0.1 7.2

u  H(5)H(11) 256.5(10)  24.0(fixed) 2.4 24.0
w3 H(6)-H(10) 260.2(15)  23.9(fixed) 2.5 23.9
was  C(1)--H(6) 273.1(5) 14.7(3) 0.0 16.2
uis  CM@)-H(T) 275.9(5) 14.9(tied to u14) 0.1 16.5
we  C(4)--H(10) 277.5(7) 14.8(tied to u14) 0.1 16.4
w7 C(4)-H(14) 277.5(7) 14.8(tied to u14) 0.1 16.4
ws  PQ2)—C@3) 301.7(2) 6.0(2) -1.0 52

w9 H(5)--H(10) 309.7(10)  26.1(fixed) -0.8 26.1
uy  H(5)H(14) 309.7(10)  26.1(fixed) -0.8 26.1
Uz C(1)--H(5) 340.0(3) 12.8(tied to un) 1.5 10.2
up  C4)-HQO) 346.8(2) 12.9(5) -1.4 10.2
uz  H(5)--H(9) 375.2(6) 17.6(fixed) —-1.7 17.6
uge  H(5)H(15) 375.2(6) 17.6(fixed) -1.7 17.6
us  H(6)--H(9) 376.8(5) 17.5(fixed) —-1.7 17.5
uy  P2)—C(4) 381.0(1) 11.3(1) -1.4 11.4
uy;  P(2)-H(6) 385.1(7) 22.7(tied to us)  —0.9 22.9
ug  PQ2)H(7) 385.1(7) 22.7(tied to us)  —0.9 22.9
uy  H(6)-H(15) 432.4(5) 13.6(fixed) -2.5 13.6
uyo  P(2)-H(5) 482.5(2) 13.14(8) -3.5 12.3

“ Estimated standard deviations, as obtained in the least squares refinement, are given in
parentheses. © Amplitudes not refined were fixed at the values obtained using the force
field calculated at the MP2/6-311+G* level.
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Table S7 Least-squares correlation matrix (x100) for P=C—Bu'".*
D2 Ds up k

P1 =72

p3 53

y2 54
s 100 50

Uu 62
Uy 77

“ Only elements with absolute values > 50% are shown; k; is a scale factor.
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Table S8 GED coordinates for P=C—Bu'.
Atom X y z
C(1) 0.0000 0.0000 0.0000
P(2) —1.5496 0.0000 0.0000
C(3) 1.4787 0.0000 0.0000
C4) 1.9908 -0.7273 1.2597
H(5) 3.0828 —0.7399 1.2815
H(6) 1.6443 —-0.2444 2.1762
H(7) 16443 —1.7624  1.2998
C(8) 1.9908 1.4545 0.0000
H(9) 1.6443 2.0068 —0.8764
H(10) 1.6443 2.0068 0.8764
H(I1) 3.0828 14797  0.0000
C(12) 1.9908 -0.7273 —-1.2597
H(13) 3.0828 —-0.7399 -1.2815
H(14) 1.6443 —-1.7624 —1.2998
H(15) 1.6443 -0.2444 -2.1762

Table S9 Calculated coordinates (MP2/6-311+G*) for P=C-Bu'.
Atom X y z
C(1) 0.0000 0.0000 0.7354
P(2) 0.0000 0.0000 2.3063
C@3) 0.0000 0.0000 —0.7358
C4) 1.2584 0.7266  —1.2381
H(5) 1.2704 0.7335  -2.3336
H(6) 1.2774 1.7612  —0.8842
H(7) 2.1639 0.2256  —0.8843
C(8) —1.2584 0.7266  —1.2381
HO) -2.1639 0.2257 —0.8842
H(10) -1.2774 1.7612  —0.8843
H(11) -1.2704 0.7334  -2.3336
C(12) 0.0000 —-1.4531 -1.2381
H(13) 0.0000 -1.4669 —2.3336
H(14) 0.8865 —1.9869 —0.8842
H(15) -0.8866 —1.9869 —0.8843
Energy = —-536.13417 Hartrees (not corrected for ZPE).
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Table S10 Calculated coordinates (MP2/6-311+G*) for 3.
Atom X y z
P(1) -1.0855  0.9138 -0.1441
C(2) 0.0933 -0.1797  -1.0534
P(3) 1.6355 0.1938 0.0640
Cl(4) -2.9509 -0.1222 -0.3180
C(5) 0.2010 -0.1223  -2.5779
C(6) -1.1066  -0.6084  -3.2246
C(7) 0.4180 1.3439 -2.9852
C(8) 1.3709 -0.9422  -3.1266
H(9) -1.3910  -1.6048  -2.8817
H(10) -1.9370  0.0683 -3.0083
H(11) -0.9788  -0.6399  -4.3125
H(12) 1.3742 1.7222 -2.6089
H(13) 0.4205 1.4252 -4.0774
H(14) -0.3771  1.9916 -2.6041
H(15) 1.4963 -0.7187  -4.1916
H(16) 2.3130 -0.6956  -2.6253
H(17) 1.1952 -2.0149  -3.0397
P(18) -0.0810 -0.2613  1.4487
C(19) 0.4331 -1.2536  -0.0467
C(20) 0.6784 -2.7628  -0.0523
C(21) -0.3861  -3.4288  -0.9330
H(22) -1.3895 -3.0898 -0.6562
H(23) -0.2295 -3.2098 -1.9906
H(24) -0.3436 -4.5168 -0.8090
C(25) 2.0900 -3.1470  -0.5128
H(26) 2.8360 -2.7543  0.1849
H(27) 2.1857 -4.2386  -0.5347
H(28) 2.3268 -2.7690  -1.5060
C(29) 0.5081 -3.2875  1.3807
H(30) 0.7323 -4.3593  1.4029
H(31) 1.1942 -2.7911  2.0760
H(32) -0.5151 -3.1464 1.7405

Energy =—1872.85805 Hartrees (not corrected for ZPE).
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Table S11 Calculated coordinates (MP2/6-311+G*) for 4.
Atom X y z
C(1) -0.1811  -1.4160  -0.3459
C(2) 1.7208 0.6349 -0.0382
P(3) -0.0211  0.3044 0.0648
P(4) 1.2550 -2.3468  -0.1313
P(5) 2.7301 -0.7562  0.1074
CI(6) -0.9909 1.4256 -1.4136
C(7) 2.2888 2.0532 0.0267
C(8) 2.4389 2.5703 -1.4161
C(9) 1.3653 2.9856 0.8258
C(10)  3.6695 2.0711 0.6945
H(11)  3.1267 1.9314 -1.9791
H(12) 1.4824 2.5950 -1.9418
H(13) 2.8484 3.5870 -1.4012
H(14) 1.2262 2.6145 1.8458
H(15) 1.8157 3.9823 0.8846
H(16) 0.3835 3.0976 0.3598
H(17) 4.0431 3.1002 0.7252
H(18) 3.6172 1.6930 1.7203
H(19) 4.3991 1.4694 0.1451
C(20) -1.5391 -2.0744  -0.5926
C(21) -2.6555 -1.3501 0.1752
C(22) -1.8223  -2.0246 -2.1056
C(23) -1.5362 -3.5424  -0.1478
H(24) -2.4527 -1.3525 1.2506
H(25) -2.7817 -0.3155 -0.1524
H(26) -3.6074 -1.8654  0.0071
H(27) -1.0502 -2.5726  -2.6549
H(28) -2.7908 -2.4938 -2.3136
H(29) -1.8515 -0.9999 -2.4812
H(30) -2.5224 -39795 -0.3371
H31) -0.7992 -4.1361  -0.6960
H(32) -1.3199 -3.6307 0.9214

Energy = —1872.85295 Hartrees (not corrected for ZPE).
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Table S12 Calculated coordinates (MP2/6-311+G*) for 5.
Atom X y z
C(1) 0.3586 0.0727 -1.2306
P(2) -0.5619  0.9442 0.0035
P(3) 1.9490 -0.3520  -0.7135
Cl(4) -2.5393 0.2780 0.0407
P(5) -0.0785  -0.0134  -2.6902
C(6) -0.9534  -1.2705  -2.8498
C(7) -0.8815  1.2328 -3.0926
C(8) 1.1249 -0.1325  -3.6336
C(9) -0.3871  -2.1668  -2.5776
H(10) -1.8464  -1.2237  -2.2229
H(11) -1.2730 -1.3685  -3.8939
H(12) -0.2921  2.1415 -2.9362
H(13) -1.1473  1.1737 -4.1536
H(14) -1.8121  1.3220 -2.5259
H(15) 0.7700 -0.1951  -4.6678
H(16) 1.7830 0.7379 -3.5482
H(17) 1.7162 -1.0301  -3.4301
P(18)  0.3558 0.3318 1.8578
C(19) 1.8052 -0.1748  1.0717
C(20) 3.0606 -0.4795  1.8963
C(21) 2.7531 -0.5702  3.3947
H(22) 2.0068 -1.3440  3.6042
H(23) 3.6666 -0.8282  3.9405
H(24) 2.3855 0.3799 3.7938
C(25) 3.6615 -1.8216  1.4480
H(26) 3.9972 -1.7980  0.4076
H(27) 4.5303 -2.0626  2.0705
H(28) 2.9303 -2.6295  1.5544
C(29) 4.0839 0.6470 1.6738
H(30) 4.3765 0.7187 0.6217
H@31) 3.6652 1.6109 1.9809
H(32) 4.9863 0.4579 2.2667

Energy = —1872.85447 Hartrees (not corrected for ZPE).
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Figure S1 Experimental and difference (experimental minus theoretical) molecular-
scattering intensities for tricyclo-P3Ca(Bu’),Cl.
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Figure S2 Experimental and difference (experimental minus theoretical) molecular-
scattering intensities for P=C-Bu'".
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