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1. Procedure for the synthesis of 31 on 2 mmol scale

An oven-dried 50 mL Schlenk tube was charged with 2-(trimethylacetyl)thiophene
(315 pL, 2.0 mmol), 1-penten-3-ol (411 uL, 4.0 mmol), [Cp*RhClL]2 (Rh*, 49 mg, 4 mol%,
0.08 mmol), Cu(OAc)2H20 (599.0 mg, 1.5 equiv, 3.0 mmol), KOAc(294.4 mg, 1.5 equiv, 3.0
mmol), and TFE (6 mL). The mixture was stirred at 120 °C for 24 h under Ar conditions.
After cooling to room temperature, the mixture was concentrated to give a crude product,
purified by silica gel column chromatography using hexanes/EtOAc (10/1) to yield com-
pound 31 (0.424 g, 84%).

2. Procedure for the synthesis of 4a on 1 mmol scale

An oven-dried 50 mL Schlenk tube was charged with 2,2-dimethylpropiophenone
(167 pL, 1.0 mmol), 1-penten-3-one (148 pL, 1.5 mmol), [RhCp*Cl2]2 (18.5 mg, 3 mol%, 0.03
mmol), NaOAc (20.5 mg, 0.25 equiv, 0.25 mmol), and 1,1,1,3,3,3-hexafluoro-2-propanol (10
mL). The mixture was stirred at 120 °C for 16 h under Ar conditions. After cooling to room
temperature, the mixture was concentrated to give a crude product, purified by silica gel
column chromatography using hexanes/EtOAc (10/1) to yield compound 4a (0.209 g,
85%).

3. Mechanistic studies
3.1. Ortho deuteration experiment
0 [Cp*RhClyl, (4 mol%) b 9
By Cu(OAc),.H,0 (1.5 equiv) By
KOAc (1.5 equiv), TFE/D,0(5:1) b

120 °C, Ar, 24 h
40%

[Cp*RhCl2)2 (Rh*, 2.5 mg, 4 mol%, 0.004 mmol), Cu(OAc)>H20 (29.9 mg, 0.15 mmol),
KOACc (14.7 mg, 0.15 mmol), 2,2-dimethylpropiophenone (0.1 mmol), D20 (0.05 mL), and
TFE (0.25 mL) were successively added to a reaction vessel equipped with a stir bar. The
vessel was sealed under Ar and heated at 120 °C (oil bath temperature) for 24 h. The re-
sulting mixture was cooled to room temperature, before being filtered through a short
column of silica gel. The solvent was removed under reduced pressure and the amount of
ortho-deuterated benzaldehyde was determined by '"H NMR using 1,3,5-trimethoxyben-
zene as an internal standard.
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'H NMR spectra of the crude reaction mixture of ortho deuteration experiment
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Figure S1. '"H NMR spectra of crude reaction mixture of ortho deuteration experiment.

3.2 KIE experiment (parallel experiments)

H/D O H/D O
D/H OH [Cp*RhC|2]2 (4 mol%) D/H
Bu + \/k Cu(OACc),.H,0 (1.5 equiv) Bu
C,Hs KOAc (1.5 equiv) C.H
2M5
D/H H/D 120°C, Ar, TFE, 24h DM
H/D H/D

kH/kD =5.23

[Cp*RhCl2]2 (Rh*, 2.5 mg, 4 mol%, 0.004 mmol), Cu(OAc)>H20 (29.9 mg, 0.15 mmol),
KOACc (14.7 mg, 0.15 mmol), 2,2-dimethylpropiophenone (0.1 mmol), 1-penten-3-ol (0.2
mmol), and TFE (0.6 mL) were successively added to a reaction vessel equipped with a
stir bar. In another reaction vessel, 2,2-dimethylpropiophenone was replaced by Ds-2,2-
dimethylpropiophenone (0.1 mmol). The vessel was sealed under Ar conditions. The two
reactions were stirred at 120 °C (oil bath temperature) for 20 min, 30 min, 40 min, 50 min,
and 60 min, respectively. Then, the two reaction mixtures were filtered through a short
silica gel column. The solvent was then removed. The KIE was determined by 'H NMR
using 1,3,5-trimethoxybenzene as the internal standard. Thus, the KIE was found to be
5.23.
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Table S1. The average yields of 3a and Ds-3a.

Entry Time (min) Yield of 3a (%) Yield of Ds-3a (%)
1 20 8.04 1.88
2 30 13.20 3.04
3 40 18.94 4.04
4 50 22.49 5.08
5 60 29.37 5.83

NMR vyield (%)

35.00

30.00 A

25.00

20.00

15.00

10.00

5.00

0.00

~ § y =0.5195x-2.372
@ non-deuterated R2=0.9932
| @ deuterated
4 y =0.0994x- 0.002
R2=0.995
15 25 35 45 55

t/min
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4. Copies of NMR spectra
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Figure S2. '"H NMR spectra of compound 3a.
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Figure S3. 3C NMR spectra of compound 3a.
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Figure S7. °C NMR spectra of compound 3c.
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Figure S8. '"H NMR spectra of compound 3d.
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Figure S22. '"H NMR spectra of compound 3k.
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Figure S26. '"H NMR spectra of compound 3m.
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Figure S27. 13C NMR spectra of compound 3m.
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Figure S28. '"H NMR spectra of compound 3n.
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Figure S33. 1°C NMR spectra of compound 3p.
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Figure S36. '"H NMR spectra of compound 4b.
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Figure S37. 3C NMR spectra of compound 4b.



23 of 36

Catalysts 2023, 13, 1157

m.:o.ﬁ
88.@.
8THO'T
amm,@
8987'T
98957
808€7
0£6€T
S0P°T
01L9°T~
sorof
70897
9,897
106971
6869°C
POILT
P6IL T
stzL 7
167LC
8zeL 7]
z8¢L°7d

ﬁm:,w
Nomﬁnﬂ.
PELTL
PRLTL
STOTL
865TL

Bu

CoHs

Bu

IJ =£0'C

—= E8T'¥

) so01
3 750'T

-1.0

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm)

4.0

4.5

70 635 60 55 5.0

7.5

8.0

8.5

Figure S38. '"H NMR spectra of compound 4c.

10IL°L—

£69F°LT
$10S'8T-L
LLST'TE—
TTLSFET
L6V6'SE
FLEL b
¥616'tt

€000°LL

Nwwn.w.‘.W
0TITLL

TSITTTLA,
060L ¥ 1
0118971
mhmﬂlﬂv
$699°LET

TEGO'IST—

F099°01 T
LOOBFIT,

Bu

CoHs

Bu

-10

10

20

170 150 130 110 9 8 70 60 50 40 30

190

210

f1 (ppm)

Figure S39. 3C NMR spectra of compound 4c.
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Figure S43. 13C NMR spectra of compound 4e.



26 of 36

Catalysts 2023, 13, 1157

€LVO'T
comc‘ﬁv
SILO'T
Bo5e-2
£T0r'T
SPIvT
89TF'T
9€79T
F0€9T
6LEDT
LEYOT
0¥9°T
0Zs9T
S659°T

8cI8’e—

L8ELO
GEELO
SISL9
9TELO
GLERD
£158°9
STOTL
SELTL
0681°L
[L9T'L

Bu

H,CO

CoHs

||lu._ =00'¢

, =T0'6

|u =60'C

5 FOL'V

—= =067

=660
m:o.—
=701

1A [N |

0.5 -1.0

0.0

0.5

1.5 1.0

2.0

3.5 3.0

1 (ppm)
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Figure S45. 3C NMR spectra of compound 4f.
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Figure S47. 13C NMR spectra of compound 4g.
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Figure S49. °C NMR spectra of compound 4h.
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Figure S51. *C NMR spectra of compound 4i.
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Figure S54. '"H NMR spectra of compound 4k.
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Figure S55. 3C NMR spectra of compound 4k.
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Figure S57. *C NMR spectra of compound 4.
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Figure S59. °C NMR spectra of compound 4m.
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Figure S60. '"H NMR spectra of compound 4n.
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Figure S61. *C NMR spectra of compound 4n.
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Figure S62. '"H NMR spectra of compound 4o.
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Figure S64. '"H NMR spectra of compound 4p.
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Figure S65. 1°C NMR spectra of compound 4p.



