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Figure S1. 1H NMR spectrum (500 MHz, CD2Cl2, 298 K) of [Ru(IPr)2(CO)ZnMe][BArF
4] (7).

Figure S2. 13C{1H} PENDANT NMR spectrum (101 MHz, CD2Cl2, 298 K) of 
[Ru(IPr)2(CO)ZnMe][BArF

4] (7).



Figure S3. High frequency region of the 1H NMR spectrum (500 MHz, CD2Cl2, 298 K) of 
[Ru(IPr)2(CO)(2-H2)(H)2ZnMe][BArF

4] (8).

Figure S4. Variable temperature proton NMR spectra of the low frequency region of the 1H NMR 
spectrum (500 MHz, CD2Cl2) of [Ru(IPr)2(CO)(2-H2)(H)2ZnMe][BArF

4] (8).



Figure S5. 13C{1H} PENDANT NMR spectrum (101 MHz, CD2Cl2, 298 K) of [Ru(IPr)2(CO)(2-
H2)(H)2ZnMe][BArF

4] (8).

Figure S6. 1H NMR spectrum (500 MHz, CD2Cl2, 298 K) of [Ru(IPr)2(CO)(H)2ZnMe][BArF
4] (9).



Figure S7. 13C{1H} PENDANT NMR spectrum (101 MHz, CD2Cl2, 298 K) of 
[Ru(IPr)2(CO)(H)2ZnMe][BArF

4] (9).

Figure S8. 1H NMR spectrum (500 MHz, CD2Cl2, 223 K) of [Ru(IBiox6)2(CO)HCl] (10).



Figure S9. 13C{1H} PENDANT NMR spectrum (126 MHz, CD2Cl2, 223 K) of 
[Ru(IBiox6)2(CO)HCl] (10).

Figure S10. 1H NMR spectrum (500 MHz, THF-d8, 298 K) of [Ru(IBiox6)2(CO)(THF)H][BArF
4] 

(11).



Figure S11. High (top) and lower (bottom) frequency regions of the 13C{1H} PENDANT NMR 
spectrum (126 MHz, THF-d8, 298 K) of [Ru(IBiox6)2(CO)(THF)H][BArF

4] (11).



Figure S12. 1H NMR spectrum (500 MHz, THF-d8, 298 K) of [Ru(IBiox6)2(CO)(THF)ZnMe][BArF
4] 

(12).

Figure S13. 13C{1H} PENDANT NMR spectrum (126 MHz, THF-d8, 298 K) of 
[Ru(IBiox6)2(CO)(THF)ZnMe][BArF

4] (12).



Figure S14. 1H NMR spectrum (500 MHz, CDCl3, 298 K) of [Ru(IBioxMe4)2(CO)HCl] (13).

Figure S15. 13C{1H} PENDANT NMR spectrum (126 MHz, CDCl3, 298 K) of 
[Ru(IBioxMe4)2(CO)HCl] (13).



Figure S16. 1H NMR spectrum (400 MHz, THF-d8, 298 K) of [Ru(IBioxMe4)2(CO)(THF)H][BArF
4] 

(14).

Figure S17. 13C{1H} NMR spectrum (101 MHz, THF-d8, 298 K) of 
[Ru(IBioxMe4)2(CO)(THF)H][BArF

4] (14).



[Ru(IMes)(PPh3)(CO)HCl]. The compound was synthesised by a minor modification of the 

literature procedure.1 IMes (200 mg, 0.655 mmol) was added to the suspension of finely powdered 

[Ru(PPh3)3(CO)HCl]CH2Cl2 (426 mg, 0.410 mmol) in toluene (5 mL). The solution was stirred 

overnight, after which time reaction was complete by 31P{1H} NMR spectroscopy. The solvent was 

concentrated under vacuum to ca. 0.5 mL and treated with hexane (8 mL) at room temperature. A 

yellow-orange microcrystalline precipitate was filtered off, washed with hexane (3 x 5 mL) and dried 

under vacuum. Yield 256 mg (85%).
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Figure S18. 1H NMR spectrum (500 MHz, C6D6, 298 K) of [Ru(IMes)(PPh3)(CO)ZnMe] (15).
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Figure S19. 1H NMR spectrum (500 MHz, THF-d8, 298 K) of [Ru(IMes)(PPh3)(CO)ZnMe] (15).
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Figure S20. 31P{1H} NMR spectrum (162 MHz, C6D6, 298 K) of [Ru(IMes)(PPh3)(CO)ZnMe] (15).
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Figure S21. 31P{1H} NMR spectrum (162 MHz, THF-d8, 298 K) of [Ru(IMes)(PPh3)(CO)ZnMe] 
(15).

-20-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

-1
.5

-1
.5

18
.1

18
.7

19
.0

21
.1

21
.3

31
.5

31
.6

12
0.

3
12

0.
3

12
2.

2
12

2.
3

12
5.

7
12

8.
1

12
8.

9
12

9.
1

12
9.

1
13

0.
1

13
0.

5
13

1.
6

13
3.

1
13

4.
2

13
4.

3
13

4.
3

13
4.

4
13

6.
3

13
6.

6
13

7.
5

13
8.

7
13

9.
1

13
9.

1

19
5.

8
19

6.
6

20
6.

6
20

6.
7

195200205
f1 (ppm)

19
5.

8
19

6.
6

20
6.

6
20

6.
7

117118119120121122123124125126127128129130131132133134135136137138139140141
f1 (ppm)

12
0.

3
12

0.
3

12
2.

2
12

2.
3

12
5.

7

12
8.

1
12

8.
9

12
9.

1
12

9.
1

13
0.

1
13

0.
5

13
1.

6

13
3.

1
13

4.
2

13
4.

3
13

4.
3

13
4.

4

13
6.

3
13

6.
6

13
7.

5

13
8.

7
13

9.
1

13
9.

1

-505101520253035
f1 (ppm)

-1
.5

-1
.5

18
.1

18
.7

19
.0

21
.1

21
.3

31
.5

31
.6



Figure S22. 13C{1H} PENDANT NMR spectrum (101 MHz, C6D6, 298 K) of 

[Ru(IMes)(PPh3)(CO)ZnMe] (15).
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Figure S23. 13C{1H} DEPTQ NMR spectrum (126 MHz, THF-d8, 298 K) of 
[Ru(IMes)(PPh3)(CO)ZnMe] (15).
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Figure S24. 1H-13C HSQC spectra (THF-d8, 298 K) of [Ru(IMes)(PPh3)(CO)ZnMe] (15).
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Figure S25. NOESY NMR spectra (400 MHz, THF-d8, 298 K) of [Ru(IMes)(PPh3)(CO)ZnMe] 

(15). The exchange peaks are labelled.



[Ru(IMes)(PPh3)(CO)(ZnMe)Cl] (16). The slow, dropwise addition of ZnMe2 (0.60 mL of 

1.2 M in toluene, 0.72 mmol) to a THF (4 mL) solution of [Ru(IMes)(PPh3)(CO)HCl] (105 

mg, 0.143 mmol) brought about a colour change from yellow to dark orange. After stirring 

for 1 h, the volatiles were removed under vacuum and the residue treated with Et2O (15 mL). 

This afforded a yellow precipitate of 16, which was separated and dried in vacuum. Yield 20 

mg (17 % yield). 1H NMR: H (400 MHz, C6D6, 298 K) 7.66-7.55 (m, 6H, PPh3), 6.99 (br s, 

9H, PPh3), 6.79 (s, 2H, Ar), 6.76 (s, 2H, Ar), 6.18 (s, 2H, NCH=NCH), 2.43 (s, 6H, CH3), 

2.31 (br s, 6H, CH3), 2.19 (s, 6H, CH3), -0.51 (s, 3H, ZnCH3). 31P{1H} NMR: P (162 MHz, 

C6D6, 298 K) 40.3 (s). Selected 13C{1H}NMR: C (101 MHz, C6D6, 298 K) 200.8 (d, 2JCP = 

13 Hz, Ru-CO), 192.2 (d, 2JCP = 95 Hz, Ru-CNHC), 134.7 (d, JCP = 11 Hz, PPh3), 129.3 (d, JCP 

= 2 Hz, PPh3), 21.3 (s, CH3), 19.0 (br s, CH3), -2.7 (d, 3JCP = 3 Hz, ZnCH3). IR (KBr, cm−1): 

1878 (νCO).
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Figure S26. 1H NMR spectrum (400 MHz, C6D6, 298 K) of [Ru(IMes)(PPh3)(CO)(ZnMe)Cl] (16).
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Figure S27. 31P{1H} NMR spectrum (162 MHz, C6D6, 298 K) of [Ru(IMes)(PPh3)(CO)(ZnMe)Cl] 
(16).
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Figure S28. 13C{1H} PENDANT NMR spectrum (101 MHz, C6D6, 298 K) of 
[Ru(IMes)(PPh3)(CO)(ZnMe)Cl] (16).
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Figure S29. 1H NMR spectrum (400 MHz, C6D6, 298 K) of [Ru(IMes)(PPh3)(CO)(H)2ZnMe] (17).
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Figure S30. 31P{1H} NMR spectrum (202 MHz, C6D6, 298 K) of [Ru(IMes)(PPh3)(CO)(H)2ZnMe] 
(17).
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Figure S31. 13C{1H} PENDANT NMR spectrum (126 MHz, C6D6, 298 K) of 
[Ru(IMes)(PPh3)(CO)(H)2ZnMe] (17).
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Figure S32. 1H-13C HSQC spectrum (THF-d8, 298 K) of [Ru(IMes)(PPh3)(CO)(H)2ZnMe] (17), with 
expansion of the cyclometallated (Ru-CH2) region.
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