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Figure S1. 'H spectrum of reaction between 2 equiv of Ni(COD), (a) and 3 equiv of (dippe) (b)

at RT in THF-dj.
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Figure S2. 'H spectrum of [(dippe)Ni(COD)] (c¢) in THF-d.
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Figure S3. 3'P{'H} spectrum of [(dippe)Ni(COD)] (¢) in THF-d;.
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Figure S4. 'H spectrum of [(dippe),Ni] (d) in THF-dj.
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Figure S5. 3'P{'H} spectrum of [(dippe),Ni] (d) in THF-d;.
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Figure S6. 'H spectrum of [(dippe)Ni(n2-C,0-acetophenone)] (3) in THF-d.



[(dippe)Ni{h2-C, 0-CEHBO)]

/kg)\ o
(N
j))/ H3C
bT
ZJP.p: 70.36 Hz
_— ) JUJ' g -y, LJ' ol e

T T T T T T T T T T T T T T T T T T T
79 78 7 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 &0 59 58 57 56
f1 {ppm}

Figure S7. 3'P{'H} spectrum of [(dippe)Ni(n?-C,O-acetophenone)] (3) in THF-dj.
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Figure S8. IR spectrum of [(dippe)Ni(n>-C,0-acetophenone)] (3).
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Figure S9. 'H spectrum of [(dippe)Ni(n2-C,0-4-fluoroacetophenone)] (4) in THF-dj.
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Figure S10. 3'P{'H} spectrum of [(dippe)Ni(n2-C,0-4-fluoroacetophenone)] (4) in THF-dj.
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Figure S11. IR spectrum of [(dippe)Ni(1?-C,0-4-fluoroacetophenone)] (4).

3.58
—2.37
—2.17
—1.73
—1.50

23

J

—
S
\\
\
s
/ >6 -
(o]

Hb s

‘ Hc
Hf, Hg-dippe ¢

T T T T T T T T T |
75 74 73 72 71 70 69 68 67 66 65 64
f1 (ppm)

THF-dy THF-dy

He-dippe
—=

_

4.09 I

19.99-F

1058-]

o
<
=

5.0 4.5 4.0 3.5 3.0

n 2,69 =

=

2.5 2.0 1.0 0.5 0.0 -0.5
f1 (ppm)

Figure S12. 'H spectrum of [(dippe)Ni(n?-C,0-2-furylmethylketone)] (5).
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Figure S13.3'P{'H} spectrum of [(dippe)Ni(n?-C,0-2-furylmethylketone)] (5).
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Figure S14. IR spectrum of [(dippe)Ni(n?-C,0-2-furylmethylketone)] (5).
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Figure S15. 3'P{'H} spectrum of [(dcype)Ni(COD)] (¢) in THF-d.
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Figure S17. Chromatogram of a-Methylbenzyl alcohol CgH;,O 1a, Table 3, entry 1.
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Figure S18. Mass spectrum of a-Methylbenzyl alcohol CgH;,O 1a, Table 3, entry 1.
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Figure S21. Chromatogram of 1-(4-fluorophenyl)ethanol CgHoFO, Table 3, entry 3.
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Figure S22. Mass spectrum of 1-(4-fluorophenyl)ethanol CgHgFO, Table 3, entry 3.
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Figure S24. Mass spectrum of 1-(perfluorophenyl)ethanol CsHsFsO, Table 3, entry 4.
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Figure S26. Mass spectrum of diphenylmethanol C;3H;,0, Table 3, entry 5.
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Figure S27. Chromatogram of phenyl(p-tolyl)methanol C;,H;,0, Table 3, entry 6.
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Figure S28. Mass spectrum of phenyl(p-tolyl)methanol C4H;40, Table 3, entry 6.
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Figure S29. Chromatogram of 1-(furan-2-yl)ethanol CsHgO,, Table 3, entry 7.
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Figure S31. Chromatogram of cyclohexanol C4H;,0, Table 3, entry 9.

Ahundance

14000073
13000073
12000073 g2.0
11000073
1000007
500007
g00007
00007 B7.0
B00007 OH
500007 411
400007
300007

20000]
10000 snu|“‘ ¥ 100.0

é_'?'u'n 2135 (11.393 min): NY'CB-336.Dhdata.ms

__| L ety ?39. || 1l
rfz—> L 40 45 B0 85 B0 G5 70 75 80 85 40 @5 100 105 110 115 120

Figure S32. Mass spectrum of cyclohexanol C¢H,,0, Table 3, entry 9.
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Figure S33. Chromatogram of 1-adamantanol C,oH;c0, Table 3, entry 10.
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Figure S35. Chromatogram of 1,2-diphenylethane-1,2-diol C;4H;40,, Table 3, entry 11.
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Figure S36. Mass spectrum of 1,2-diphenylethane-1,2-diol C,,H,,0,, Table 3, entry 11.
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Figure S37. Mass spectrum of 1,2-diphenylethanol, C,4H;,0, Table 3, entry 11.
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Figure S38. Mass spectrum of 1,2-diphenylethane, C,4H,4, Table 3, entry 11.
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Figure S39. Mass spectrum of ethyl acetate, C;HgO..
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Figure S41. 3'P{'H} NMR spectra of reaction between 1 equiv of [(dippe)Ni(n?-C, O-acetophenone)] (3)
and 5 equiv of Ethanol (THF-dg, 121.32 MHz).

Table S1. Mercury Drop Experiments.

o [(dcype)Ni(COD)] (e) OH 0
P (mol %) JJ\
CH; + H;C~ OH > CHy + [ o H
130 °C, t (h)
[Hg]
1a 2a
Entry © Hg (drops)” T (°C) t(h) 2a (%)
(mol %)

1 1 0 130 48 72
2 1 1 130 48 70
3 2 0 130 36 99
4 2 1 130 36 96

@1a (1.1 mmol, 130.8 mg), ethanol (119.88 mmol, 7 mL); Conversion and yields were determined by GC-MS.
b Hg drop test (0.30 mmol).



Scheme 1. Schematic mechanism for the TH of ketones with ethanol

The reaction between alkyl diphosphines (dcype, dippe, or dtbpe) with [Ni(COD),] generates the catalytic

precursor A, which upon reaction with ketone can be converted to catalyst B by heating via the sequence shown

in Scheme 2 (main text), followed by the oxidative addition of ethanol and hydride transfer to the nickel

complex B to give an intermediate C. Then, a hydride addition to the B-position produces the intermediate D.

The nickel complex D undergoes -hydride elimination to produce acetaldehyde. It is known that acetaldehyde

reacts with other equivalents of ethanol obtaining ethyl acetate with the liberation of hydrogen.*3f The resulting

nickel hydride complex D reacts with a ketone releasing the secondary alcohol, thereby re-generating the

catalytically active nickel complex B.
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