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Figure S1. View of the molecular structure of 1g with labeling scheme with thermal ellipsoids at
50% probability. All hydrogen atoms are omitted for clarity.

Figure S2. View of the molecular structure of 1h with labelling scheme with thermal ellipsoids at
50% probability. All hydrogen atoms are omitted for clarity.
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Figure S3. View of the molecular structure of 1i with labelling scheme with thermal ellipsoids at
50% probability. All hydrogen atoms are omitted for clarity.
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Table S1. Optimizing reaction conditions for the transfer hydrogenation reduction of 2ba to 4ba.

o OH (o] OH
Z cat., temp., base ~Z + +
DT e QOO
2ba 3ba 4ba S5ba

Entry[a] Cat. Base (mol%) Solvent Temp (°C) Yield (%)[b]
3ba | 4ba | 5ba

1 1d NaOH (20) i-PrOH 100 82 4 6

2 1d NaOH (50) i-PrOH 100 57 23 12

3 1d NaOH (100) i-PrOH 100 18 64 11

4 1d NaOH (200) i-PrOH 100 17 66 12

5 la NaOH (100) i-PrOH 100 17 61 12

6 1b NaOH (100) i-PrOH 100 10 74 13

7 1c NaOH (100) i-PrOH 100 15 62 14

8 le NaOH (100) i-PrOH 100 12 60 17

9 1f NaOH (100) i-PrOH 100 13 63 15

10 19 NaOH (100) i-PrOH 100 12 59 21

11 1h NaOH (100) i-PrOH 100 16 66 19

12 1i NaOH (100) i-PrOH 100 17 61 15

13 1b NaOH (100) EtOH 90 41 54

14 1b NaOH (100) n-BuOH 120 2 89 4

15 1b NaOH (100) n-Pentanol 120 12 78 10

16 1b NaOH (100) BnOH 120 9 62 12

17 1b KOH (100) n-BuOH 120 91 2

18 1b NaOEt (100) n-BuOH 120 4 86 5

19 1b KOBut (100) n-BuOH 120 0 95 3

20 1b NaH (100) n-BuOH 120 10 78 0

21 1b K,COs5 (100) n-BuOH 120 trace | 96 2

22 1b K;5PO4 (100) n-BuOH 120 trace | 93 4

23 1b Cs,COs5 (100) n-BuOH 120 3 81 trace

24 1b LiOH (100) n-BuOH 120 trace | trace | trace

[a] Reaction conditions: 2ba (1.0 mmol), base, cat. (10 mol% of Cu), solvent (2 mL) at

reserved temperature (oil bath) under N, for 24 h. [b] Yields determined by HPLC.
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Figure S4. '"H NMR spectra (CDCl;) of (a) Hdmpymt, (b) 1d, (c) 1d + NaOH, (d) 1d + iPrOH, (e)
1d + iPrOH + NaOH and (f) after the reaction of 2aa with NaOH in iPrOH using 1d as a catalyst.

Figure S5. Optimized structures of (dmpymt)Cu-H (a), (Hdmpymt)Cu-H (b), 2aa (c), transition
state for C=0 hydrogenation catalyzed by (dmpymt)Cu-H (E, = 16.9 kcal/mol) (d) and transition
state for C=C hydrogenation catalyzed by (dmpymt)Cu-H (E, = 16.1 kcal/mol) (¢)
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TS1 MS1

TS2 FS1
Figure S6. Optimized structures of TS1 (E, = 10.6 kcal/mol), MS1 (E, = -9.81 kcal/mol), TS2 (E,
= -9.64 kcal/mol), FS1 (E, =-17.1 kcal/mol) for C=O hydrogenation catalyzed by
(Hdmpymt)Cu-H.
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TS5 FS2
Figure S7. Optimized structures of TS3 (E, = 12.2 kcal/mol), MS2 (E, = 10 kcal/mol), TS4 (E, =
15.3 kcal/mol), MS3 (E, = -20.6 kcal/mol), TS5 (E, = -18.2 kcal/mol) and FS2 (E, = -17.5
kcal/mol) for C=C hydrogenation catalyzed by (Hdmpymt)Cu-H.
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Cartesian coordinates of all DFT-optimized structures described in this work
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Figure S8. The observed (red) and simulated (black) PXRD patterns for 1g.
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Figure S9. The observed (red) and simulated (black) PXRD patterns for 1h.
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Figure S10. The observed (red) and simulated (black) PXRD patterns for 1i.
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Figure S11. The '"H NMR spectrum of 1g in CDCls.
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Figure S12. The '"H NMR spectrum of 1h in CDCl;.
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The 'H and *C NMR spectra of products
Figure S14. The 'H and ">C NMR spectra for cinnamic alcohol (3aa).
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Figure S16. The 'H and '*C NMR spectra for 4-nitrocinnamic alcohol (3ac).
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Figure S17. The 'H and *C NMR spectra for a-methylcinnamic alcohol (3ad).

T AN —00 0 MNA— O ~ o)
MmN aANANANANAN N - i
[ S T S N SN S S SN <t —

SER b o L
Sae  Q o S
— o — o — on
85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
NSO AN —
R S <
codadd 3 =
~  ~l [ ‘
130 110 90 75 60 45 30 15 0

f1 (ppm)

S27



Figure S18. The 'H and ?C NMR spectra for a-amylcinnamic alcohol (3ae).
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Figure S19. The 'H and "°C NMR spectra for (E)-3-(furan-2-yl)prop-2-en-1-ol (3af).
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Figure S20. The 'H and *C NMR spectra for (E)-hept-2-en-1-ol (3ag).
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Figure S21. The 'H and *C NMR spectra for (E)-2-methylpent-2-en-1-ol (3ah).
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Figure S22. The 'H and "*C NMR spectra for 2-furfurylalcohol (3ai).
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Figure S23. The 'H and "*C NMR spectra for thiophen-2-ylmethanol (3aj).
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Figure S24. The 'H and "*C NMR spectra for 3-pyridylmethanol (3ak).
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Figure S25. The 'H and ">C NMR spectra for 4-phenylbut-3-en-2-ol (3al).
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Figure S26. The 'H and "*C NMR spectra for 1-(4-styrylphenyl)ethan-1-ol (3am).
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Figure S27. The 'H and "C NMR spectra for 1-penten-3-ol (3an).
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Figure S28. The 'H and "*C NMR spectra for hex-5-en-2-ol (3a0).
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Figure S29. The 'H and "*C NMR spectra for 6-methylhept-5-en-2-ol (3ap).
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Figure S30. The 'H and "°C NMR spectra for 1,3-diphenylprop-2-en-1-ol (3ba).
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Figure S31. The 'H and "*C NMR spectra for 3-(4-chlorophenyl)-1-phenylprop-2-en-1-ol (3bb).
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Figure S32. The 'H and "°C NMR spectra for 1-(naphthalen-2-yl)-3-phenylprop-2-en-1-ol (3ca).
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Figure S33. The 'H and "*C NMR spectra for 3-(4-chlorophenyl)-1-phenylprop-2-en-1-ol (3ch).
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Figure S34. The 'H and ?C NMR spectra for 3-(4-nitrophenyl)-1-phenylprop-2-en-1-ol (3cc).
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Figure S35. The 'H and "*C NMR spectra for 1,3-diphenylpropan-1-one (4ba).

\O =T T NI O WY TN D 0 D00 O
S o TEaAAdoAA = haaS e
s L e e L el el ol o S o o oA e en en en
— T — —_— =

25 20

o R0 SO T O —

o — O 000 000D R =, =
o) T Aol el Al ~ g o <o
A B B B B B~ B~ = ¥ &

| B N — I

(o]

I | |

200 180 160 140 120 100 80 60 40

f1 (ppm)

S45



Figure S36. The 'H and '*C NMR spectra for 3-(4-chlorophenyl)- 1-phenylpropan-1-one (4bb).
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Figure S38. The 'H and e NMR

spectra for

1-phenyl-3-(4-(trifluoromethyl)phenyl)propan-1-one (4bd).
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Figure S39. The 'H

[

nd *C NMR spectra for 1-phenyl-3-(p-tolyl)propan-1-one (4be).
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he 'H and ">C NMR spectra for 3-mesityl-1-phenylpropan-1-one (4bf).
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Figure S41. The 'H and °C NMR spectra for 3-(benzo[d][1,3]dioxol-5-y1)-1-phenylpropan-1-one

(4bg).
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Figure S42. The 'H and "

C NMR spectra for 1-phenyl-3-(pyridin-3-yl)propan-1-one (4bh).
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Figure S43. The 'H and ?C NMR spectra for 1-(naphthalen-2-yl)-3-phenylpropan-1-one (4ca).
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Figure S44. The 'H and °C NMR spectra for 1-(4-chlorophenyl)-3-phenylpropan-1-one (4cb).
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Figure S45. The 'H and "°C NMR spectra for 1-(4-bromophenyl)-3-phenylpropan-1-one (4cc).
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Figure S47. The 'H and "*C NMR spectra for 1-(4-methoxyphenyl)-3-phenylpropan-1-one (4ce).
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Figure S48. The 'H and °C NMR spectra for 1-(2-methoxyphenyl)-3-phenylpropan-1-one (4cf).
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Figure S49. The 'H and C NMR spectra for 1-(3-methoxyphenyl)-3-phenylpropan-1-one (4cg)
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Figure S50. The 'H and ?C NMR spectra for 3-phenyl-1-(thiophen-2-yl)propan-1-one (4ch).
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Figure S51. The 'H and °C NMR spectra for 3-phenyl-1-(pyridin-3-yl)propan-1-one (4ci).
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Figure S52. The 'H and C NMR spectra for 1-phenyldecan-1-one (4cj).
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Figure S53. The 'H and "*C NMR spectra for 2-benzylcyclohexan-1-one (4ck).
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Figure S54. The 'H and *C NMR spectra for 3-phenylpropanal (4aa).
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