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The enthalpies of atomization may be expressed as sums of bond energy terms E and, assuming 
that the same values of E(C-H), E(C-X), and E(Y-H) apply all species, you can derive:

A B

∆𝐻!"#$ =$(∆𝐻%&$ − ∆𝐻'()*$ ) =∆𝐻$ 𝐴 − ∆𝐻$ 𝐵 − ∆𝐻$(𝑀𝑒+)

∆𝐻$ 𝐴 − ∆𝐻$ 𝐵 = 3𝐸 𝐶 − 𝐻 + 𝐸 𝐶 − 𝑋 − [𝐸 𝑋 = 𝑌 − 𝐸 𝑋 − 𝑌 ]

Bond Species A Species B

C-H 9 6 3 more in SM

X-C 3 2 1 more in SM

Y-H 2 2 Terms cancel out

X-Y one single one double Different terms

∆𝐻!"#$ = 3𝐸 𝐶 − 𝐻 + 𝐸 𝐶 − 𝑋 − 𝐸 𝑋 = 𝑌 − 𝐸 𝑋 − 𝑌 − ∆𝐻$(𝑀𝑒+)



35

General Reactivity of Amine-Borane Complexes

Roberts, B. P. J. Chem. Soc., Perkin Trans. II 1985, 1723-1733; Walton, J. C. J. Chem. Soc., Perkin Trans II 1981, 970-974.

The enthalpies of atomization may be expressed as sums of bond energy terms E and, assuming 
that the same values of E(C-H), E(C-X), and E(Y-H) apply all species, you can derive:

A B

∆𝐻!"#$ =$(∆𝐻%&$ − ∆𝐻'()*$ ) =∆𝐻$ 𝐴 − ∆𝐻$ 𝐵 − ∆𝐻$(𝑀𝑒+)

∆𝐻$ 𝐴 − ∆𝐻$ 𝐵 = 3𝐸 𝐶 − 𝐻 + 𝐸 𝐶 − 𝑋 − [𝐸 𝑋 = 𝑌 − 𝐸 𝑋 − 𝑌 ]

Bond Species A Species B

C-H 9 6 3 more in SM

X-C 3 2 1 more in SM

Y-H 2 2 Terms cancel out

X-Y one single one double Different terms

∆𝐻!"#$ = 3𝐸 𝐶 − 𝐻 + 𝐸 𝐶 − 𝑋 − 𝐸 𝑋 = 𝑌 − 𝐸 𝑋 − 𝑌 − ∆𝐻$(𝑀𝑒+)



36

General Reactivity of Amine-Borane Complexes

Roberts, B. P. J. Chem. Soc., Perkin Trans. II 1985, 1723-1733; Walton, J. C. J. Chem. Soc., Perkin Trans II 1981, 970-974.

A B

∆𝐻!"#$ = 3𝐸 𝐶 − 𝐻 + 𝐸 𝐶 − 𝑋 − 𝐸 𝑋 = 𝑌 − 𝐸 𝑋 − 𝑌 − ∆𝐻$(𝑀𝑒+)

So, when X=Y=C:

∆𝐻!"#$ = 3𝐸 𝐶 − 𝐻 + 𝐸 𝐶 − 𝐶 − 𝐸 𝐶 = 𝐶 − 𝐸 𝐶 − 𝐶 − ∆𝐻$ 𝑀𝑒+

= 3×414 + 348 − 604 − 348 − 1223 ⁄kJ mol = 	+𝟏𝟏𝟏	𝐤𝐉/𝐦𝐨𝐥

E(C-H) 414, E(C-C) 348, and E(C=C) 604 kJ/mol; ΔHΘ(Me.) is 1223 kJ/mol

For X=N; Y=B, some of the energy terms are missing, so you derive them from:

C D

∆𝐻!"#$ =	+18.7	kJ/mol = ∆𝐻$ 𝐶 − ∆𝐻$ 𝐷 − ∆𝐻$(𝐻,)
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C D

∆𝐻!"#$ =	+18.7 ⁄kJ mol = ∆𝐻$ 𝐶 − ∆𝐻$ 𝐷 + ∆𝐻$(𝐻,)

∆𝐻$ 𝐶 − ∆𝐻$ 𝐷 = −𝐸 𝑁 − 𝐻 − [𝐸 𝑁 − 𝐵 − 𝐸 𝑁 = 𝐵 ] − 𝐸 𝐵 − 𝐻

Bond Species C Species D

N-H 2 3 1 less in SM

N-B one double one single Different terms

B-H 2 3 1 less in SM

𝐸 𝑁 = 𝐵 − 𝐸 𝑁 − 𝐵 = ∆𝐻!"#$ − ∆𝐻$ 𝐻, + 𝐸 𝑁 − 𝐻 + 𝐸 𝐵 − 𝐻

= (18.7 − 436 + 391 + 389)	kJ/mol	=	363	kJ/mol

E(N-H) 391, E(B-H) 389, and ΔHΘ(H2) is 436 kJ/mol
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𝐸 𝑁 = 𝐵 − 𝐸 𝑁 − 𝐵 =	363	kJ/mol

A B

∆𝐻!"#$ = 3𝐸 𝐶 − 𝐻 + 𝐸 𝐶 − 𝑁 − 𝐸 𝑁 = 𝐵 − 𝐸 𝑁 − 𝐵 − ∆𝐻$ 𝑀𝑒+
= 3×414 + 303 − 363 − 1223 ⁄kJ mol = −𝟒𝟏	𝐤𝐉/𝐦𝐨𝐥

Now for X=N; Y=B in the previous reaction:

So, for X=Y=C it was ∆𝐻!"#$ = +111	kJ/mol while for X=N; Y=B ∆𝐻!"#$ = −41	kJ/mol, so the difference is

152	𝐤𝐉/𝐦𝐨𝐥
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Oxidation of Cu(I) to Cu(II) by cumylO2SiMe3

Leonori, D. Nature 2025, 913-920.

Peroxide can oxidize Cu(I) to Cu(II)
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Amine Poisoning Experiment

As S2 increases, recovered S1 is rising and the reaction stalls
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Amine Poisoning Experiment

As S2 increases, recovered S1 is rising and the reaction stalls Amine DOES interact with copper-ligand complex

Leonori, D. Nature 2025, 913-920.
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Substrate Scope: Application To Drugs

Leonori, D. Nature 2025, 913-920.
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Thank you for the attention

Grazie dell’attenzione

Mulțumesc pentru atenția

Larisa P. Pop


