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Supporting Information

NMR spectra to accompany Experimental Section.
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Figure S1. Reaction of 2 with COx: "H NMR of 1+(HCO,).
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Figure S2. Reaction of 2 with CO,: >'P{'H} NMR of 1¢(HCO,).
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Figure S3. Reaction of [1][BF,] with [BusN]J[HCO,]: 'H NMR of 1+(HCO,).
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Figure S4. Reaction of [1][BF4] and [HNi(dmpe),][PFs] with CO; in C¢DsCl: Time course ('H NMR

excerpts).
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Figure S5. Reaction of [1][BF4] and [HNi(dmpe),][PFs] with CO; in C¢DsCl:

1+-(HCO,)(pyridine).
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Figure S6. Reaction of [1][BF4] and [HNi(dmpe),][PFs] with CO; in C¢DsCl: 31P{1H} NMR of
1+(HCO,)(pyridine).
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Figure S7. Reaction of [HNi(dmpe),][PFs] with CO; in C¢DsCl (‘"H NMR). Spectrum shows almost
entirely unreacted Ni hydride, with trace formate.
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Figure S8. Reaction of [HNi(dmpe),|[PF¢] (6 24.68) with CO, in C¢DsCl C'P NMR).
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Figure S9. Reaction of [HNi(dmpe),][PFs] with ‘Bu(CH,),B(CsH4) and CO,: Time course ("H NMR
alkyl region).
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Figure S10. Reaction of [HNi(dmpe),][PFs] with ‘Bu(CH,),B(CsH4) and CO,: Time course (‘"H NMR
formate and hydride region).
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Figure S11. Reaction of [HNi(dmpe),]” with ‘Bu(CH,),B(CsH,4) and CO,: 'H NMR after addition of
[heptsN][Br] (inset shows hydride region).
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Figure S12. Reaction of [BusN][HCO,] with '‘Bu(CH>),B(CsH4) in C¢DsCl: 'H NMR of
[BusN]J[HCO,BR3].
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Figure S13. Reaction of [BuyN][HCO,] with ‘Bu(CH,),B(CsH,4) in C¢DsCl: *C{'H} NMR of
[BuyN]J[HCO,BR3].
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Figure S14. Reaction of [BuyN][HCO,] with ‘Bu(CH,),B(CsH,4) in C4D;Cl: "B NMR of
[BusN][HCO,BR3].
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Figure S15. Titration of [BusN][HCO,] with ‘Bu(CH,),B(CgH14) in C¢DsCl (formate region).
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Figure S16. Titration of [BusN][HCO,] with ‘Bu(CH,),B(CgH14) in C¢DsCl (alkyl region omitted).
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Figure S17. Reaction of [HNi(dmpe),]" and BPh; before CO, addition (bottom); 5 hours after addition
(middle); 2 days after addition (top).
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Figure S18. Reaction of [HNi(dmpe),] , BMess, and CO,: 'H NMR.
T *—frrzr:f :
| "'
| AN
| V]
| ..L LV 1 ~\\\x)‘/ LN /A
o s 8 7 6 5 4 3 2 1 o - e L

2 -3
L (ppm)

Figure S$19. Reaction of [HNi(dmpe),]", BMes3, and CO,: 'H NMR (blow-up).
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Figure S20. Reaction of [HNi(dmpe),]” with B(CsFs); and CO,: '"H NMR.
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Figure S21. Reaction of [HNi(dmpe),]” with B(CsFs); and CO,: "’F NMR.
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Figure $22. Reaction of [HNi(dmpe),]” with B(CsFs); and CO,: ''B NMR.
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Figure S23. Reaction of [HNi(dmpe),]" with ‘Bu(CH,),B(CsH4) and CO, in MeCN: Overlay ('H

NMR, formate region) of reactions at equilibrium with 0 (red), 1 (green) and 10 (blue) equiv
tBu(CHz)zB(CgHm).
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Figure S$24. Reaction of [HNi(dmpe),]” with ‘Bu(CH,),B(CsH4) and CO, in MeCN: Comparison ('H
NMR) of reactions at equilibrium with 0 (bottom), 1 (middle) and 10 (top) equiv ‘Bu(CH;),B(CsH 4).
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Figure S25. Reaction of [HNi(dmpe),]” with ‘Bu(CH,),B(CsH 4) and CO, in MeCN: Comparison
C'P{'"H} NMR) of reactions at equilibrium with 0 (bottom), 1 (middle) and 10 (top) equiv
tBu(CHz)zB(CgHM).
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Figure S26. Reaction of [Ni(dmpe),][PF¢]» with [BusN][HCO;]: 'H NMR.
i ¥
|
A o AR

49 47 45 43 41 39 37 35 33 31 29 27 25 23 21 19 17
f1 {ppm)

Figure S27. Reaction of [Ni(dmpe),][PFs], with [BusN]J[HCO,]: *'P{'"H} NMR.
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Figure $28. Reaction of [HNi(dmpe),]” with ‘Bu(CH,),B(CsH4) and CO,: 'H NMR (formate region)
before (red) and after (blue) addition of [BusN][HCO:].
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Figure S29. Reaction of [HNi(dmpe),]" with ‘Bu(CH,),B(CsH 4) and CO,: "H NMR (formate region)
after 12 hours.
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Figure S30. Reaction of [HNi(dmpe),]” with ‘Bu(CH,),B(CsH,4) and *CO,: *C{'H} NMR after 12
hours.
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Figure S31. Attempted catalysis in CD;CN: 'H NMR time course (over 3 days).
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Figure S32. Attempted catalysis in CD3;CN: '"H NMR time course (over 3 days).
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Figure S33. Attempted catalysis in CsDsCl: '"H NMR time course.
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Figure S$34. H cleavage by [Ni(dmpe):][BAT" 4]2: "H NMR time course (excess NEt; cut off) before H,
addition (botton), 30 minutes after H, addition (middle), and 12 hours after H, addition (top).
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Figure S35. Reaction of [Rh(dmpe),]” with CO, and H,: 'H NMR overlay (formate and hydride
regions), after 3 hours (red), 24 hours (green), 4 days (blue).



36.769
—35.532
—34.770

25.258

[Rh(MePCH,CH P Mez);]"

[ [HRh(MePCH,CH P Me,),]*

At
)

J ) v, \ e,
A ~m!vm,. WYY A A A A NI e S YU i AN S et P Y

45 43 41 39 37 35 33 29 27 25 23 21 19 17

31
f1 {pom)

Figure S36. Reaction of [Rh(dmpe),]” with CO, and H,: 31P{lH} NMR after 24 hours.
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Figure S37. Reaction of [Rh(dmpe),]” with ‘Bu(CH,),B(CgH14), CO, and H,: "H NMR time course
(aliphatic region); red: before H,/CO, addition. green, 1.5 hrs after H,/CO, addition. yellow, 18 hrs after
H,/CO, addition.



4 ~N NN TN
> > —~n G N O
L S = mnnoQ
~ o (=3 o0 00 G W oo
@ n n TTTOT
| | {e
[HCO,]"
[H:Rh(MePCH,CH,PMe;),]*
[HRh(MePCH,CHPMey);)*
i ‘ i
| M ‘
| e A
T T
- o "
~N i= ~
o - =3
T T T T T T T T T T
84 82 80 78 76 -986 10.0 10.4 10.8 11.2 17.8 18.2 18.6 19.0
f1 {ppm)

Figure S38. Reaction of [Rh(dmpe)z]+ with ’Bu(CHz)zB(CgHM), CO, and H,: "H NMR time course
(formate and hydride regions); red: before H,/CO; addition. green, 1.5 hrs after H,/CO; addition.
yellow, 18 hrs after H,/CO, addition.
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Figure S39. Reaction of [Rh(dmpe),]” with ‘Bu(CH,),B(CgH4), CO, and H,: 3'p NMR (partially
decoupled) after 18 hours.



