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Sl.Materials.

Solvents and reagents were obtained from commercial sources and used as received unless otherwise noted.
Reagent grade acetonitrile was refluxed over KMnQO4 and K,COs for at least eight hours and doubly distilled over
P,Os under argon and stored in the glove-box before use. All compounds were synthesized (Figure S1) according
to literature methods. These references are shown in the original article.

The parent compound for donating hydride anions BH, (R=Cl) (0.05mmol) was dissolved in 5 mL anhydrous
anoxic acetonitrile in a glove box with high purity argon gas atmosphere and then a small amount of solid NaH
(0.045mmol) powder was added into the mixture. The mixture was stirred at room temperature for 30 minutes
and then filtered for use. Figure S2 shows the corresponding anion HNMR analysis spectrum.
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Figure S1. The synthesis route for all compounds
Sll.Measurment of Redox Potentials.

The electrochemical experiments were carried out by cyclic voltammetry (CV) and osteryoung square wave
voltammetry (OSWV) using BAS100B electrochemical apparatus in deaered acetonitrile under argon atmosphere
at 298 K as described previously nBusNPFs (0.1M) in acetonitrile was employed as the supporting electrolyte. A
standard three-electrode cell consists of a glassy carbon disk as work electrode, a platinum wire as a counter
electrode, and 0.1 M AgNOs/Ag (in 0.1 M n-BusNPFs- acetonitrile) as reference electrode. The
ferrocenium/ferrocene redox couple (Fc*/°) was taken as the internal standard. The reproducibilities of the
potentials were usually £5 mV for ionic species and €10 mV for neutral species.

During the measure procedure, the compounds A, AH,, A’H; will be solved in acetonitrile containing
nBusNPFs (0.1M) All the same are true for B. In Table 1, Eed(BH>) stands for the peak approach to positive
direction, E’eq(BH3) stands for the peak approach to negative direction.

In Table 1 on original article, Erq(A) is the potentials of compound A, Eeq(A'H,) is the potentials of A'H,,
Ered(AH2) is the potentials of compound AH,, the unit in volts vs Fc*/°. All the same are true for B. But, the

compound BHy (R=Cl) is an exception, Erd(BH2 R=Cl) is the potentials of compound BH,(R=Cl) sodium salt.
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Figure S2. Comparison the 'THNMR spectrum of the B, BH,, B (R=Cl) sodium salt.

Slil.Isothermal Titration Calorimetry (ITC).

The titration experiments were performed on a CSC4200 isothermal titration calorimeter in acetonitrile at
298 K as described previously. The performance of the calorimeter was checked by measuring the standard heat
of neutralization of an aqueous solution of sodium hydroxide with a standard aqueous HCl solution, the solvents
used in the experiment were anhydrous and anaerobic acetonitrile. Ac-tempo*ClO; (1 mM) was used as the
titration solution, 1 mL carbonyl compound anion XH was used as the reaction solution. The experiment was
determined at 298K, the balance time is 400 s and the titration time is 400 s. The heat of reaction obtained by
integrating the area of each peak (except the first peak) in the titration curve. The test was repeated at least 5
times for each sample, and the reaction heat error was < 30.5 kcal/mol. Note: typically the first injection
shows less heat than expected. This is often due to diffusion across the tip of the needle or to difficulties in
positioning the buret drive.

In Table 2 on original article, AH.xns of A was derived from the reaction of AH2 and Actempo*, AHixn2 of A
was derived from the reaction of A’H, and Actempo®. All the same were for B. But, the compound BH, (R=Cl)

is an exception, AHmn2 of BH, (R=Cl) was derived from the reaction of BH2 (R=Cl) sodium salt and Actempo*.

AHxnz of BH, was derived from the reaction of BHs and Actempo®*.
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SIV. 'H-NMR and 3C-NMR spectra of representative compounds.
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Scheme S24. Electrochemical spectra of 11 representative compounds.
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Scheme S25. ITC spectra of 6 representative reactions
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