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Atom X y z Atom X y z
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Cartesian Coordinates 2532715 -5.330192  0.873856 3.018558 4.432211 -5.382148

0.110608 -0.007115 -1.202039 2448188  4.443207 -6.297693

5.298253  5.770932 -1.290375 7.104255 6.570867 -2.271553

1. [Tm(CO)2WECC(C(5H4)2CCEW(CO)2TP] (Sd)
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Atom  x y z 2. [Tm(CO),W=CC(CsH4).CC=W(CO),Tp]* [5d]* -1.803545  3.058399  2.362096
-4.555148  -7.518398  2.126890
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5.280870  7.279235 -1.368240 H 5.310881  3.962646 -6.183547 2.475481  0.000000 -2.485324

4.484794  4.006032 -5.489332 H 7.685295  6.758446 -3.509781 0.000000  0.000000 -1.412881
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-0.230501  -4.885842  5.331258 Figure S3. Optimised Geometry of HC=CC(CeHa4).CC=CH
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C 0.000000 0.000000 1.398638 C 2.473995 -0.000117 1.403842 H 4.594978 -0.000199 1.245822

H -4.594978 -0.000199  -1.245822 C 1.218674 0.000022 -0.717527 C 3.648684 0.000080 -0.713206

H 0.000000 0.000000 -2.486697 H 2.470576 0.000249 -2.490833 H 4.594978 0.000199  -1.245822

H -2.470576 -0.000249 -2.490833 C 0.000000 0.000000 -1.398638 C 2.473995 0.000117  -1.403842

C 1.218674 -0.000022 0.717527 C 3.648684 -0.000080 0.713206
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Figure S5. 1H NMR (400 MHz, CDCls, 25 °C, 8) of [W{=CC(CsHa)2CBr}(CO)2(Tp*)] (1a).
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Figure S6. *H NMR (700 MHz, CDCls, 40 °C, 8) of [W{=CC(CeHa)2CBr}(CO)2(Tp*)] (1a).
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Figure S7.

13C{*H} NMR (176 MHz, CDCl3, —40 °C, §) of [W{=CC(CsH1)2CBr}{CO)2(Tp*)] (1a).
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Figure S8.  Cyclic Voltammogram (CHClo/[NBus][PFe] 0.1 M) at 25 °C at 100 mV s of [W{=CC(CsHa4)2CBr}(CO):(Tp*)] (1a).
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Figure S9b. Electronic spectrum (CHzCl2) of [W{=CC(CsH4)CBr}(CO)2(Tp*)] (1a).
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Figure S9b. Electronic spectrum (CHzCl2) of [W{=CC(CsH4)2CBr}(CO)2(Tp*)] (1a).
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Figure S10. Infrared spectrum (CH:Cl2) of [W{=CC(CsH4).CBr}(CO)2(Tp*)] (1a).
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Figure S11. 1H NMR (700 MHz, CDCls, 25 °C, 8) of [W{=CC(CeH4)2CBr}(CO)2(Tp*)] (1b).
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Figure S12. 3C{*H} NMR (176 MHz, CDCls, 25 °C, &) of [W{=CC(CsH4)2CBr}(CO)2(Tp)] (1b).
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Figure S13. Cyclic Voltammogram (CH2Clo/[NBuas][PFs] 0.1 M) at 25 °C at 100 mV s of [W{=CC(CsHa4)CBr}(CO)(Tp)] (1b).
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Figure S14a. Electronic spectrum (CHCl2) of [W{=CC(CsH4)2CBr}(CO)2(Tp)] (1b).
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Figure S14b. Electronic spectrum (CH:Cl2) of [W{=CC(CsH4)2CBr}(CO)2(Tp)] (1b).
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Figure S15. Infrared spectrum (CHzClz, cm™) of [W{=CC(CsHa4)2CBr}(CO)2(Tp)] (1b).
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Figure S16. 'H NMR (700 MHz, CDCls, 25 °C, 8) of [W{=CC(CsHa)2CBr}(CO)2(Tm)] (1c).
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Figure S17. 3C{'H} NMR (176 MHz, CDCls, 25 °C, 8) of [W{=CC(CsHa4)>CBr}(C0O)2(Tm)] (1c).
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Figure S18. Cyclic Voltammogram (CH2Cl>/[NBus][PFs] 0.1 M) at 25 °C at 100 mV s of [W{=CC(CsHa)2CBr}(CO)2(Tm)] (1c).
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Figure S19. Infrared spectrum (CHzClz, cm™) of [W{=CC(CsHa4)2CBr}(CO)2(Tm)] (1c).
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Figure S20a. Electronic spectrum (CH,Cl,) of [W{=CC(C¢H4)2CBr}(CO)2(Tm)] (1c).
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Figure $22. *H NMR (700 MHz, CDCls, =40 °C, 8) of [W{=CC(CsHa)>CC=CCsHaCH3-4)(CO)2(Tp*)] (2).
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Figure S24. Cyclic Voltammogram (CHClo/[NBua][PFs] 0.1 M) at 25 °C at 100 mV s of [W{=CC(CeHa)2CC=CCsH4CH3-4)(CO)2(Tp*)] (2).
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Figure S25a. Electronic spectrum (CH2Clz) of [W{=CC(CsH4).CC=CCsH4CH3-4)(CO)2(Tp*)] (2).
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Figure S25b. Electronic spectrum (CH2Clz) of [W{=CC(CsH4).CC=CCsH4CH3-4)(CO)2(Tp*)] (2).
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Figure S26. Infrared spectrum (CH.Clz, cm™) of [W{=CC(CsHa)2CC=CCsH4CH3-4)(CO)2(Tp*)] (2).
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Figure S27. *H NMR (700 MHz, CDCls, 25 °C, 3) of [W2Pd{p-CC(CeHa)2CBr}2(CO)a(Tp)2] (3a).
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Figure $28. *H NMR (700 MHz, CDCls, =50 °C, 3) of [W2Pd{p-CC(CeHa)2CBr}(CO)a(Tp)2] (3a).
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Figure $29. 3C{*H} NMR (176 MHz, CDCls, =50 °C, 8) of [W2Pd{u-CC(CeH4)2CBr}2(CO)4(Tp):] (3a).
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Figure $S30. Cyclic Voltammogram (CH2Cl>/[NBus][PFs] 0.1 M) at 25 °C at 100 mV s of [W2Pd{u-CC(CsHa)2CBr}2(CO)4(Tp)2] (3a).
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Figure S31. Infrared spectrum (CH:Clz, cm™) of [W2Pd{u-CC(CsHa)2CBr}2(CO)4(Tp)2] (3a).
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Figure S32a. Electronic spectrum (CH:Clz) of [W2Pd{u-CC(CsHa)2CBr}2(CO)4(Tp)2] (3a).
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Figure S32a. Electronic spectrum (CH:Clz) of [W2Pd{u-CC(CsHa)2CBr}2(CO)4(Tp)2] (3a).
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Figure $33. 'H NMR (700 MHz, CDCls, 25 °C, ) of [W2Pd{u-CC(CeHa)2CBr}2(CO)a(Tm)2] (3b)
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Figure $S35. 13C{'H} NMR (176 MHz, CDCl3, —40 °C, 8) of [W2Pd{p-CC(CsHa4)2CBr}2(CO)4(Tm)2] (3b).
41
This journal is © The Royal Society of Chemistry 2021 Dalton Trans., 2021, 00, 1-3 |

Please do not adjust margins




SUPPORTING INFORMATION

Current (A)

Please do not adjust margins

7.00E-05
6.00E-05
5.00E-05
4.00E-05
3.00E-05
2.00E-05
1.00E-05
0.00E+00

-1.00E-05
-2.00E-05
-3.00E-05
-4.00E-05

Dalton Transactions

AJ

0.4

0.6 0.8

Potential (V)

Figure S36. Cyclic Voltammogram (CH,Cl,/[NBus][PF¢] 0.1 M) at 25 °C at 100 mV s* of [W2Pd{p-CC(CsHa4)2CBr}2(CO)a(Tm)2] v (3b).
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Figure S37. Electronic spectrum (CH2Cl2) of [W2Pd{u-CC(CsHa4)2CBr}2(CO)a(Tm)2] (3b).
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Figure S37. Electronic spectrum (CH2Cl2) of [W2Pd{u-CC(CsHa4)2CBr}2(CO)a(Tm)2] (3b).
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Figure S38. Infrared spectrum (CH,Cl,, cm™?) of [W2Pd{p-CC(CeHa)2CBr}2(CO)a(Tm)2] (3b).
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Figure S39. 'H NMR (700 MHz, CDCls, 25 °C, §) of [W2Pt{u1-CC(CsHa4)2CBr}2(CO)a(Tp)2] (4a).
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Figure S42. 195Pt NMR (150 MHz, CDCls, =40 °C, 8) of [W2Pt{u1-CC(CeHa)2CBr}2(CO)4(Tp)2] (4a).
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Figure S43. Cyclic Voltammogram (CH,Cl,/[NBu,][PFs] 0.1 M) at 25 °C at 100 mV s72 of [W,Pt(u-CC14HgBr),(CO)4(Tp).] (4a).
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Figure S44. Electronic spectrum (CH2Clz) of [W2Pt{-CC(CsHa4)2CBr}2(CO)a(Tp)2] (4a).
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Figure S44. Electronic spectrum (CH2Clz) of [W2Pt{i-CC(CsHa4)2CBr}2(CO)a(Tp)2] (4a).
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Figure S45. Infrared spectrum (CHzClz, cm™) of [W2Pt{u1-CC(CsHa4)2CBr}2(CO)4(Tp)2] (4a).
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Figure S46. Cyclic Voltammogram (CHzCl2/[NBuas][PFs] 0.1 M) at 25 °C at 100 mV s7! of [W2Pt{u-CC(CsHa)2CBr}2(CO)a(Tm)] (4b).
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Figure S47. Infrared spectrum (CH,Cl,, cm™?) of [W2Pt{i-CC(CeHa)2CBr}2(CO)a(Tm)2] (4b).
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Figure S48a. Electronic spectrum (CH,Cl,) of [W2Pt{p-CC(CeHa)2CBr}2(CO)a(Tm)2] (4b).
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Figure S52. Cyclic Voltammogram (CHCl>/[NBua][PFs] 0.1 M) at 25 °C at 100 mV s™* of [(Tp)(CO)>W{=CC(CsH4).CC=}W(CO)2(Tp*)] (5b).

61

This journal is © The Royal Society of Chemistry 2021 Dalton Trans., 2021, 00, 1-3 |

Please do not adjust margins



Please do not adjust margins

SUPPORTING INFORMATION Dalton Transactions
A s Plot Area —— 100
90
g
Q
80 ¢
©
/) £
£
(%]
(=
o
0L b=
60
50
2300 2200 2100 2000 1900 1800 1700
Wavenumber (cm™?)
Figure 53. Infrared spectrum (CH2Clz, cm™) of [(Tp)(CO).W{=CC(CeHa)2CC=}W(CO)2(Tp*)] (5b).
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Figure S54a. Electronic spectrum (CHzClz) of [(Tp)(CO).W{=CC(CsH4)2CC=}W(CO)2(Tp*)] (5b).
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Figure S54. Electronic spectrum (CHzClz) of [(Tp)(CO).W{=CC(CsH4)2CC=}W(CO)2(Tp*)] (5b).
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Figure S58. Cyclic Voltammogram (CHClo/[NBus][PFs] 0.1 M) at 25 °C at 100 mV s™* of [(Tm)(CO),W{=CC(CsHa4).CC=}W(CO)2(Tp*)] (5¢).
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Figure S59a. Electronic spectrum (CH2Clz) of [(Tm)(CO).W{=CC(CsH4)2CC=}W(CO)2(Tp*)] (5¢).
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Figure S59b. Electronic spectrum (CHzClz) of [(Tm)(CO).W{=CC(CsH4)2CC=}W(CO)2(Tp*)] (5¢).
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Figure S60. Infrared spectrum (CH2Clz, cm™) of [(Tm)(CO).W{=CC(CsHa)2CC=}W(CO)2(Tp*)] (5¢).
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Figure 61. 1H NMR (400 MHz, CDCls, 25 °C, 8) of [(Tp*)(CO)2W{=CC(CsH4).CC=}Mo0(CO)(Tp*)] (6a).
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Figure 62. 1H NMR (700 MHz, CDCls, -50 °C, 8) of [(Tp*)(CO)2W{=CC(CsH4).CC=}Mo(CO).(Tp*)] (6a). Poor date due to onset of crystallization.
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Figure S63a. Electronic spectrum (CHzClz, cm™) of [(Tp*)(CO).W{=CC(CsH1).CC=}M0o(CO)2(Tp*)] (6a). Poor data quality due to extremely low solubility.
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Figure S63b. Electronic spectrum (CH2Cl,, cm™) of [(Tp*)(CO).W{=CC(CsH4)2CC=}M0(CO)2(Tp*)] (6a).
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Figure S64. Infrared spectrum (CH2Cl,, cm™) of [(Tp*)(CO).W{=CC(CsHa)2CC=}M0(CO)2(Tp*)] (6a).
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Figure S65. 'H NMR (700 MHz, CDCls, 25 °C, 8) of [(Tp)(CO).W{=CC(CsHa4).CC=}Mo(CO):(Tp*)] (6b).
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Figure $S66. H NMR (700 MHz, CDCls, -40 °C, §) of [(Tp)(CO)2W{=CC(CsH4).CC=}M0(CO)2(Tp*)] (6b).
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Figure S67. 13C{H} NMR (176 MHz, CDCls, -40 °C, 8) of [(Tp)(CO);W{=CC(CsHa)>CC=}Mo(CO)(Tp*)] (6b).
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Figure S68. Cyclic Voltammogram (CH>Clo/[NBus][PFs] 0.1 M) at 25 °C at 100 mV s of [(Tp)(CO)W{=CC(CsH4)CC=}Mo(CO)(Tp*)] (6b).
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Figure S69. Infrared spectrum (CH2Cl2, cm™) of [(Tp)(CO)W{=CC(CeH4).CC=}M0o(CO)2(Tp*)] (6b).
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Figure S70a. Electronic spectrum (CHzClz, cm™) of [(Tp)(CO)W{=CC(CeH4).CC=}Mo(CO)2(Tp*)] (6b).
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Figure S70b. Electronic spectrum (CH2Cl, cm™) of [(Tp)(CO)2W{=CC(CsH4).CC=}Mo(CO)(Tp*)] (6b).
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1H NMR (700 MHz, CDCls, 25 °C, 8) of [(Tm)(CO)2W{=CC(CeH4).CC=}Mo(CO)2(Tp*)] (6c).
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Figure 72.  *H NMR (700 MHz, CDCls, -50 °C, 3) of [(Tm)(CO)2W{=CC(CeHa)2CC=}Mo(CO)2(Tp*)] (6c).
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Figure 73.

13C{*H} NMR (176 MHz, CDCls, -50 °C, 8) of [(Tm)(CO)2W{=CC(CeH4)CC=}M0(CO)2(Tp*)] (6c).
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Figure S74. Cyclic Voltammogram (CH2Clo/[NBuas][PFs] 0.1 M) at 25 °C at 100 mV s~ of [(Tm)(CO)W{=CC(CsH4)>CC=}Mo(CO)(Tp*)] (6c).
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Figure S76. Electronic spectrum (CH2Cl,, cm™) of [(Tm)(CO);W{=CC(CsH4).CC=}Mo(CO)(Tp*)] (6c).
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