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Supplementary Information.

Scheme 1

NMR Data for (5-C5H5)Rh(C2H3SiMe3)2 1c: Structures shown in Scheme 1 above.

cis-up-up-1c: 1H (203 K) ( 0.21 (Me), ( 0.76 (m, C(HU)(HD)=CH(D)SiMe3), ( 1.63 (d 10.2 Hz, CHU(HD)=CHU(HD)SiMe3), ( 2.97 (d 13.7 Hz, CHU(HD)=CH(D)SiMe3), ( 4.95 (s, 5H, Cp); 103Rh ( –822;

trans-up-up-1c: 1H (203 K) ( –0.30 (m, C(HU)(HD)=CH(D)SiMe3), ( 0.27 (Me), ( 2.32 (d 10.15 Hz, CHU(HD)=CH(D)SiMe3), ( 2.86 (d 13.33 Hz, CHU(HD)=CH(D)SiMe3), ( 4.92 (s, 5H, Cp); 103Rh ( –868; 

trans-up-down-1c: 1H (203 K) ( 0.24 (Me), ( 1.77 (d 13.7 Hz, CHU(HD)=CH(D)SiMe3), ( 2.2 (m, C(HU)(HD)=CH(D)SiMe3), ( 3.51 (d 10.8 Hz, CHU(HD)=CH(D)SiMe3); 0.28 (Me), ( 0.79 (m, C(HU)(HD)=CH(U)SiMe3), ( 2.43 (d 11 Hz, CHU(HD)=CH(D)SiMe3), ( 2.78 (d 14 Hz, CHU(HD)=CH(D)SiMe3), ( 4.77 (s, 5H, Cp), 103Rh ( –668;
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cis-up-down-1c, minor isomer, 1H (203 K) vinyl 1H signals: ( 0.87, 0.99, 2.24, 3.04, 3.66, ( 4.79 (s, 5H, Cp); 103Rh ( –728.

Scheme 2

NMR Data for [(5-C5H5)Rh(C2H3SiMe3)](-H)2 5: Structures shown in Scheme 2 above.

5a.: 1H (203 K) ( –​13.95 (td, JHH = 7Hz, JRhH = 21.2 Hz), ( –13.03 (td, JHH = 7Hz, JRhH = 21.2 Hz), 0.240 SiMe3, 1.18 (m, C(HU)(HD)=CH(U)SiMe3), ( 1.97 (m, C(HU)(HD)=CH(U)SiMe3), ( 2.64 (m, C(HU)(HD)=CH(U)SiMe3), ( 4.89 (s, 5H, Cp) , 103Rh ( –​955.

5b.: 1H (203 K) ( –14.30 (t, JRhH = 19.8 Hz), ( 0.11 (m, C(HU)(HD)=CH(D)SiMe3), ( 0.17 SiMe3, ( 2.43 (m, C(HU)(HD)=CH(U)SiMe3), ( 2.59 (m, C(HU)(HD)=CH(U)SiMe3), ( 4.93 (s, 5H, Cp) , 103Rh ( ​–1029.

5c. minor isomer, 1H (203 K) , ( –13.43 (t, JRhH = 20.5 Hz), 103Rh ( –​973.
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Experimental Set-up

We use a wide-bore 400 MHz NMR spectrometer and narrow bore NMR probe containing a hole in the ceramic housing. A laser beam is projected from the base of the magnet, through the air-gap between the probe and shim-stack on to the sample via a prism and mirror. This results in product generation in the high sensitivity detection region of the probe. Our arrangement also ensures that high-resolution spectra can be collected on pressurised samples at low temperature. 
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