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1. General experimental details

All reagents were obtained from commercial suppliers and utilized without further purification.
All work-up and purification procedures were carried out with analytical reagent solvents. H
NMR spectra and **C NMR spectra were measured on a 400 MHz or 600 MHz spectrometer with
tetramethylsilane (TMS) as internal standard at room temperature. Chemical shifts are given in o
relative to TMS, with the coupling constants J given in Hz. High-resolution mass spectra (HRMS)
were detected by a Bruker Compass-Maxis instrument (APCI or ESI). MALDI-FT-ICR-MS
analysis of intermediates were obtained from a Bruker Fourier-transform lon Cyclotron

Resonance Mass Spectrometry (solariX XR).

2. General procedure for synthesizing products

A 10 mL glass tube charged with [Cp*RhCl.]. (4.6 mg, 0.0075 mmol), AgNTf, (11.6 mg,
0.03 mmol), AgNOs (8.5 mg, 0.05 mmol), NaOPiv-H,O (25.2 mg, 0.175 mmol), DCE (0.6 mL),
benzaldehydes (0.1 mmol) and acrylates (0.2 mmol), was sealed in nitrogen. The mixture was
stirred at 140 °C (oil bath) for 18 hours. The residue after removing the solvent was then purified

by silica gel column chromatography (PE/EA=50/1) to afford the desired products.
3. Mechanism studies

3.1 H/D exchange experiment

OCHj; OCHj;
CHO ' standard conditions _ CHO
D50 (10 equiv) D (26%)

[Cp*RhCl;]2 (4.6 mg, 0.0075 mmol), AgNTf, (11.6 mg, 0.03 mmol), AgNOs (8.5 mg, 0.05
mmol), NaOPiv-H>0 (25.2 mg, 0.175 mmol), 2-methoxybenzaldehyde (0.1 mmol, 12.3 xL) and
DCE (0.6 mL) were successively added to a reaction vessel. The vessel was sealed under N and
heated at 140 <C (oil bath temperature) for 18 h. The resulting mixture was cooled to room
temperature, filtered through a short column of silica gel. The solvent was removed under reduced
pressure and the amount of D:-2-methoxybenzaldehyde was determined by integral area in H

NMR of crude reaction mixture (Figure S1).
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Figure S1. The *H NMR spectrum of H/D;-2-methoxybenzaldehyde

3.2 KIE experiment

OCH,8 [Cp*RhCl,], (7.5 mol%) OCH,
HO o AgNTf, (30 mol%)
- U ock AgNO; (0.5 equiv)
0" """ NaOPiv-H,0 (1.75 equiv) A O~och
H/D DCE, N, 140 °C ! 3
kH/kD =1.96

[Cp*RhCl;]> (4.6 mg, 0.0075 mmol), AgNTf, (11.6 mg, 0.03 mmol), AgNOs (8.5 mg, 0.05
mmol), NaOPiv-H,O (25.2 mg, 0.175 mmol), 2-methoxybenzaldehyde (0.1 mmol, 12.3 L) and
DCE (0.6 mL) were successively added to a reaction vessel. In another reaction vessel, 2-
methoxybenzaldehyde was replaced by D;-2-methoxybenzaldehyde (0.1 mmol, 12.3 uL). The
vessel was sealed under air. The two reactions were stirred at 140 °C for 0.5 h, 1 h, 1.5 h, 2 h, and
2.5 hrespectively. Then the two reaction mixtures were cooled to temperature and filtered through
a short column of silica gel. The solvent was then removed. The yield of product was determined
by 'H NMR analysis of the crude reaction mixture using 1,3,5-trimethoxybenzene as an internal

standard.
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Table S1. The yields using 2-methoxybenzaldehyde and D;-2-methoxybenzaldehyde

. Yield using 2- Yield using D;-2-
Entry Time / h
methoxybenzaldehyde / % methoxybenzaldehyde / %
1 0.5 4.26 1.14
2 1 5.74 1.88
3 1.5 7.42 2.63
4 2 8.70 3.20
5 2.5 9.90 4.11
= non-deuterated
1 . deuterated YRS -
R™=0.9958
-
8 -
Q\i n
3 61 .
<
= y=1.452x+0.414
Z 4 " R2=0.9925 ]
2 ° :
[
0 T T T T T
0.5 1.0 1.5 2.0 2.5

t’h
Figure S2. The Pseudo-First Order Plots for the reaction using 2-methylbenzaldehyde and D;-2-
methoxybenzaldehyde
3.3 The analysis of reaction using 2,4-dimethoxybenzaldehyde and benzyl acrylate
as substrates

2.3198
2.3073
2.2947
2.2821

/
\

0

\)J\O/\Ph

A

2.40 23

T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

1 (ppm)

Figure S3. *H NMR spectrum of the crude reaction mixture using 2,4-dimethoxybenzaldehyde and
benzyl acrylate
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Figure S4. '"H NMR spectrum of the isolated mixture of benzyl acrylate and benzyl propionate from
crude mixture using 2,4-dimethoxybenzaldehyde and benzyl acrylate (hexane/EtOAc = 50/1)
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Figure S5. '"H NMR spectrum of benzyl propionate
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Figure S6. '"H NMR spectrum of benzyl acrylate
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Figure S7. GC-MS spectrum of the isolated mixture using 2,4-dimethoxybenzaldehyde and benzyl

acrylate as substrate (hexane/EtOAc = 50/1)
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3.4 MALDI-FT-ICR-MS analysis of intermediate C

OEt [Cp*RhCly], (7.5 mol%) OEt H
AgNTf, (30 mol%)
CHO AgNO3 (0.5 equiv) N0
H NaOPivH,0 (1.75 equiv) Rh
DCE, N, 140 °C, 3 h / N\

[Cp*RhCl,]: (4.63 mg, 0.0075 mmol), AgNTf; (11.6 mg, 0.03 mmol), AgNO;3 (8.5 mg, 0.05
mmol), NaOPiv-H,O (25.2 mg, 0.175 mmol), o-ethoxybenzaldehyde (14 1L, 0.1 mmol) and DCE
(0.6 mL) were successively added to a reaction vessel equipped with a stir bar. The vessel was
sealed under N, and stirred at 140 °C for 3 h. After being cooled to room temperature, the mixture
was detected by the MALDI-FT-ICR-MS. FT-ICR-MS (MALDI) m/z (intermediate C):
calculated for C;9H>sCIO,Rh [M+H] *: 423.05926; found: 423.05985.

Generic Display Report

Analysis Info Acquisition Date  3/24/2025 3:12:14 PM
Anslysis Name  DAData20250324\mhy-1-5_0_M5_000001.d
Method 20240808_ESI_POS_100-3000Da_2M Operator
Sample Name mahongyu Instrument solariX XR
Comment
Intens. mby-1-5_0_ME_000001 k- +ME
X102 42305985
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Figure S8. MALDI-FT-ICR-MS of intermediate C
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4. The yields of several propionates

Table S2 The yields of several propionate?

OCH, OCH,
AgNO3, NaOPiv-H,O +
* \)J\OR DCE, N, 140°C, 18h  H,CO A OR \)J\OR
H3CO o) propionate
R PhCH; PhCH,CH; 3,5,5-trimethylhexyl 2-ethylhexyl Ph
Propionate
yield(%) 27 9 15 18 19
R PhOCH,CH; Q/C“’ CH3;0CH,CH; C;HsOCH,CH,0OCH,CH;
Propionate
yield(%) 17 16 8 16

“Determined by 'H NMR analysis of the crude reaction mixture using 1,3,5-trimethoxybenzene as internal
standard.

5. Experimental characterization data for compounds

methyl (E)-3-(3-ethoxyphenyl)acrylate (3a)*

OC,Hs
H

_~__OCHj
o)

12.4 mg, 60% (isolated yield), colourless oil; Ri=0.14 (hexane/EtOAc = 50/1). *H NMR (600 MHz, CDCls):
8 [ppm] = 7.65 (d, J = 16.0 Hz, 1H), 7.29 (t, J = 7.9 Hz, 1H), 7.10 (d, J = 7.5 Hz, 1H), 7.04 — 7.02 (m, 1H),
6.92 (dd, J = 8.3, 2.6 Hz, 1H), 6.42 (d, J = 16.0 Hz, 1H), 4.05 (q, J = 6.9 Hz, 2H), 3.81 (s, 3H), 1.43 (t, J =
6.9 Hz, 3H).3C{'*H} NMR (151 MHz, CDCls):  [ppm] = 167.4, 159.3, 144.9, 135.7, 129.9, 120.7, 118.0,
116.7, 113.6, 63.5, 51.7, 14.8. HRMS (ESI-Q-TOF) m/z calculated for C12H1403Na [M+Na]*: 229.0835;
found: 229.0836.

methyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3b)?

OCH,
H

OCH
H,CO Z 3

(@)
13.5 mg, 61% (isolated yield), colourless oil; Rf=0.16 (hexane/EtOAc = 50/1). *H NMR (600 MHz, CDCly):
o [ppm] = 7.61 (d, J = 16.0 Hz, 1H), 6.66 (d, J = 2.2 Hz, 2H), 6.49 (s, 1H), 6.41 (d, J = 16.0 Hz, 1H), 3.81
(s, 6H), 3.81 (s, 3H). *.C{*H} NMR (151 MHz, CDCls): § [ppm] = 167.3, 161.0, 144.9, 136.3, 118.3, 106.0,
102.6, 55.4, 51.7. HRMS (ESI-Q-TOF) m/z calculated for Cq,H140:Na [M+Na]*: 245.0784; found:
245.0782.

S7



ethyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3c)®

OCH;
H

H
H,CO A OC2Hs

0]
15.5 mg, 66% (isolated yield), colourless oil; Rf=0.33 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCly):
o [ppm] =7.60 (d, J = 15.9 Hz, 1H), 6.67 (d, J = 2.3 Hz, 2H), 6.49 (t, J = 2.3 Hz, 1H), 6.41 (d, J = 16.0 Hz,
1H), 4.27 (g, J = 7.1 Hz, 2H), 3.81 (s, 6H), 1.34 (t, J = 7.1 Hz, 3H). *C{*H} NMR (151 MHz, CDCls): 6
[ppm] = 166.9, 161.0, 144.6, 136.4, 118.8, 105.9, 102.5, 60.5, 55.4, 14.3. HRMS (ESI-Q-TOF) m/z
calculated for C13H1704 [M+H]*: 237.1121; found: 237.1121.

butyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3d)*

OCH,
H

o"B
HyCO Z !

(0]
12.7 mg, 48% (isolated yield), colourless oil; Rf=0.37 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCly):
8 [ppm] = 7.60 (d, J = 15.9 Hz, 1H), 6.67 (d, J = 2.3 Hz, 2H), 6.49 (t, J = 2.3 Hz, 1H), 6.41 (d, J = 15.9 Hz,
1H), 4.21 (t, J = 6.7 Hz, 2H), 3.81 (s, 6H), 1.71 — 1.67 (m, 2H), 1.47 — 1.40 (m, 2H), 0.97 (t, J = 7.4 Hz,
3H). 3C{H} NMR (151 MHz, CDCls): § [ppm] = 167.0, 161.0, 144.5, 136.4, 118.8, 105.9, 102.6, 64.5,
55.4, 30.8, 19.2, 13.7. HRMS (ESI-Q-TOF) m/z calculated for CisH200:Na [M+Na]*: 287.1254; found:
287.1252.

hexyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3e)

OCH;
H

O"hexyl
HyCO Z e

(@)
15.2 mg, 52% (isolated yield), colourless oil; Ri=0.43 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCls):
d [ppm] = 7.60 (d, J = 15.9 Hz, 1H), 6.67 (d, J = 2.3 Hz, 2H), 6.49 (t, J = 2.3 Hz, 1H), 6.41 (d, J = 15.9 Hz,
1H), 4.20 (t, J = 6.8 Hz, 2H), 3.81 (s, 6H), 1.72 — 1.68 (m, 2H), 1.43 — 1.38 (m, 2H), 1.34 — 1.32 (m, 4H),
0.90 (d, J = 7.1 Hz, 3H). ®C{*H} NMR (151 MHz, CDCls): ¢ [ppm] = 167.0, 161.0, 144.5, 136.4, 118.8,
105.9, 102.5, 64.8, 55.4, 31.5, 28.7, 25.7, 22.6, 14.0. HRMS (ESI-Q-TOF) m/z calculated for C17H2404Na
[M+Na]*: 315.1567; found: 315.1564.

benzyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3f)°

OCH,4
H
OB
HaCO 7 n
o)

20.8 mg, 70% (isolated yield), colourless oil; R=0.31 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCls):
o [ppm] = 7.65 (d, J = 15.9 Hz, 1H), 7.43 — 7.41 (m, 2H), 7.39 (td, J = 7.8, 1.3 Hz, 2H), 7.38 — 7.35 (m,

S8



1H), 6.66 (d, J = 2.3 Hz, 2H), 6.49 (t, J = 2.3 Hz, 1H), 6.46 (d, J = 15.9 Hz, 1H), 5.25 (s, 2H), 3.80 (s, 6H).
13C{1H} NMR (151 MHz, CDCls): 6 [ppm] = 166.7, 161.0, 145.2, 136.2, 136.0, 128.6, 128.3, 128.3, 118.4,
106.0, 102.7, 66.4, 55.4. HRMS (ESI-Q-TOF) m/z calculated for C1sH1504Na [M+Na]*: 321.1097; found:
321.1089.

phenethyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3g)°

OCH;
H

O(CH,),Ph
H,CO Z (CHy),

o}
20.3 mg, 65% (isolated yield), colourless oil; R=0.21 (hexane/EtOAc = 20/1). *H NMR (600 MHz, CDCls):
d [ppm] = 7.59 (d, J = 16.0 Hz, 1H), 7.34 — 7.31 (m, 2H), 7.27 — 7.24 (m, 3H), 6.65 (d, J = 2.3 Hz, 2H),
6.49 (t, J = 2.3 Hz, 1H), 6.39 (d, J = 15.9 Hz, 1H), 4.43 (t, J = 7.1 Hz, 2H), 3.81 (s, 6H), 3.02 (t, J = 7.1 Hz,
2H). BC{*H} NMR (151 MHz, CDCls): J [ppm] = 166.8, 161.0, 144.9, 137.9, 136.3, 128.9, 128.5, 126.6,
118.6, 106.0, 102.6, 65.1, 55.4, 35.2. HRMS (ESI-Q-TOF) m/z calculated for Ci9H2004Na [M+Na]*:
335.1254; found: 335.1248.

3,6-dimethylheptyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3h)

OCH,
H

t)
B
HsCO Z 0‘92)\/ !

29.4 mg, 58% (isolated yield), colourless oil; R¢=0.37 (hexane/EtOAc = 20/1). *H NMR (600 MHz, CDCls):
é [ppm] =7.59 (d, J = 15.9 Hz, 1H), 6.67 (d, J = 2.3 Hz, 2H), 6.49 (t, J = 2.3 Hz, 1H), 6.40 (d, J = 16.0 Hz,
1H), 4.22 (td, J = 6.9, 2.6 Hz, 2H), 3.81 (s, 6H), 1.72 — 1.65 (m, 2H), 1.57 — 1.53 (m, 1H), 1.28 (d, J = 3.6
Hz, 1H), 1.11 (dd, J = 14.0, 6.1 Hz, 1H), 0.98 (d, J = 6.6 Hz, 3H), 0.91 (s, 9H). *C{*H} NMR (151 MHz,
CDCls): ¢ [ppm] = 167.0, 161.0, 144.6, 136.4, 118.8, 106.0, 102.5, 63.2, 55.4, 51.0, 37.9, 31.1, 30.0, 26.3,
22.6. HRMS (ESI-Q-TOF) m/z calculated for C2H300sNa [M+Na]*: 357.2036; found: 357.2033.

2-ethylhexyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3i)

OCH,

H
CoHs

H;CO Z O\/\”Bu
(0]

18.6 mg, 58% (isolated yield), colourless oil; R¢=0.46 (hexane/EtOAc = 20/1). *H NMR (600 MHz, CDCly):
S [ppm] = 7.59 (d, J = 15.9 Hz, 1H), 6.67 (d, J = 2.2 Hz, 2H), 6.49 (t, J = 2.3 Hz, 1H), 6.41 (d, J = 15.9 Hz,
1H), 4.15—4.09 (m, 2H), 3.82 (s, 6H), 1.65 (dt, J = 12.3, 6.1 Hz, 1H), 1.46 — 1.38 (m, 2H), 1.38 — 1.28 (m,
6H), 0.92 (dt, J = 11.1, 7.1 Hz, 6H). ®C{*H} NMR (151 MHz, CDCly): § [ppm] = 167.1, 161.0, 144.5,
136.4, 118.9, 106.0, 102.6, 67.1, 55.4, 38.9, 30.5, 29.0, 23.9, 23.0, 14.1, 11.0. HRMS (ESI-Q-TOF) m/z
calculated for C19H2504Na [M+Na]*: 343.1880; found: 343.1879.
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phenyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3j)’

OCH,4
H

OPh
H,CO Z

e}
17.1 mg, 61% (isolated yield), colourless oil; R¢=0.36 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCly):
0 [ppm] =7.79 (d, J = 15.9 Hz, 1H), 7.41 (t, J = 7.6 Hz, 2H), 7.26 (d, J = 3.3 Hz, 2H), 7.17 (d, J = 7.9 Hz,
2H), 6.73 (t, J = 2.2 Hz, 2H), 6.61 (d, J = 15.9 Hz, 1H), 6.54 (d, J = 2.3 Hz, 1H), 3.84 (s, 6H). *C{*H}
NMR (151 MHz, CDCls): 6 [ppm] = 165.3, 161.1, 150.8, 146.6, 136.1, 129.5, 125.8, 121.6, 117.9, 106.2,
103.0, 55.5. HRMS (ESI-Q-TOF) m/z calculated for C17H1604Na [M+Na]*: 307.0941; found: 307.0940.

isopropyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3k)

OCHjs
H

oB
HsCO = !

o}
15.8 mg, 60% (isolated yield), colourless oil; Rf=0.45 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCly):
d [ppm] = 7.60 (d, J = 15.9 Hz, 1H), 6.67 (d, J = 2.3 Hz, 2H), 6.49 (t, J = 2.3 Hz, 1H), 6.42 (d, J = 15.9 Hz,
1H), 3.99 (d, J = 6.7 Hz, 2H), 3.81 (s, 6H), 2.05 — 1.98 (m, 1H), 0.99 (s, 3H), 0.98 (s, 3H). *C{*H} NMR
(151 MHz, CDCls): 6 [ppm] = 167.0, 161.0, 144.6, 136.4, 118.8, 105.9, 102.6, 70.7, 55.4, 27.8, 19.2. HRMS
(ESI-Q-TOF) m/z calculated for C1sH2004Na [M+Na]*: 287.1254; found: 287.1250.

cyclohexyl (E)-3-(3,5-dimethoxyphenyl)acrylate (31)

OCH,
H

H,CO AN °
o)

15.9 mg, 55% (isolated yield), colourless oil; Rf=0.42 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCls):
o [ppm] = 7.58 (d, J = 15.9 Hz, 1H), 6.67 (s, 2H), 6.48 (d, J = 2.3 Hz, 1H), 6.40 (d, J = 15.9 Hz, 1H), 4.91
—4.87 (m, 1H), 3.81 (s, 6H), 1.94 — 1.91 (m, 2H), 1.78 — 1.75 (m, 2H), 1.59 — 1.57 (m, 1H), 1.49 (dd, J =
21.3,10.8 Hz, 2H), 1.41 (dd, J=23.1, 11.4 Hz, 2H), 1.33 - 1.26 (m, 1H). *C{*H} NMR (151 MHz, CDCls):
o [ppm] = 166.3, 161.0, 144.3, 136.5, 119.4, 105.9, 102.5, 72.8, 55.4, 31.8, 25.4, 23.8. HRMS (ESI-Q-TOF)
m/z calculated for C17H2204Na [M+Na]*: 313.1410; found: 313.1411.
2-phenoxyethyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3m)
OCHj,4

H

% O(CH,),0Ph

H,CO
o)

22.9 mg, 69% (isolated yield), colourless oil; Rf=0.33 (hexane/EtOAc = 5/1). *H NMR (600 MHz, CDCls):
0 [ppm] = 7.63 (d, J = 15.9 Hz, 1H), 7.30 (t, J = 7.7 Hz, 2H), 7.01 — 6.93 (m, 3H), 6.66 (s, 2H), 6.50 (d, J
= 2.4 Hz, 1H), 6.46 (d, J = 16.0 Hz, 1H), 4.56 (t, J = 4.9 Hz, 2H), 4.26 (t, J = 4.8 Hz, 2H), 3.81 (s, 6H).
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BC{*H} NMR (151 MHz, CDCly): 6 [ppm] = 166.8, 161.0, 158.5, 145.4, 136.2, 129.5, 121.2, 118.2, 114.7,
106.0, 102.8, 66.0, 63.0, 55.4. HRMS (ESI-Q-TOF) m/z calculated for C1gH200sNa [M+Na]*: 351.1203;
found: 351.1199.

(tetrahydrofuran-2-yl)methyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3n)

OCH,

oot oA

o]

20.4 mg, 70% (isolated yield), colourless oil; Rf=0.11 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCls):
8 [ppm] = 7.63 (d, J = 16.0 Hz, 1H), 6.66 (d, J = 2.2 Hz, 2H), 6.49 (t, J = 2.2 Hz, 1H), 6.47 (d, J = 15.9 Hz,
1H), 4.31 (dd, J = 11.4, 3.4 Hz, 1H), 4.20 (qd, J = 7.1, 3.4 Hz, 1H), 4.12 (dd, J = 11.4, 7.1 Hz, 1H), 3.96 —
3.90 (m, 1H), 3.86 — 3.82 (m, 1H), 3.81 (s, 6H), 2.08 — 2.01 (m, 1H), 1.99 — 1.88 (m, 2H), 1.70 — 1.61 (m,
1H). BC{*H} NMR (151 MHz, CDCl): ¢ [ppm] = 166.8, 161.0, 145.1, 136.3, 118.4, 106.0, 102.7, 68.5,
66.6, 55.4, 28.0, 25.7. HRMS (ESI-Q-TOF) m/z calculated for C16H200sNa [M+Na]*: 315.1203; found:
315.1200.

2-methoxyethyl (E)-3-(3,5-dimethoxyphenyl)acrylate (30)

OCH,
H

H H
HACO A~_O(CH3),0CH3

o
14.6 mg, 55% (isolated yield), colourless oil; R¢=0.2 (hexane/EtOAc = 5/1). *H NMR (600 MHz, CDCly):
6 [ppm] =7.63 (d, J = 16.0 Hz, 1H), 6.66 (t, J = 2.0 Hz, 2H), 6.48 (g, J = 2.3 Hz, 1H), 6.46 (d, J = 16.0 Hz,
1H), 4.38 — 4.34 (m, 2H), 3.80 (s, 6H), 3.66 (td, J = 4.7, 1.6 Hz, 2H), 3.42 (s, 3H).3C{*H} NMR (151 MHz,
CDCl3) 6 [ppm] = 167.0, 161.1, 145.3, 136.4, 118.5, 106.1, 102.8, 70.7, 63.7, 59.2, 55.5. HRMS (ESI-Q-
TOF) m/z calculated for C;4H;3s0sNa [M+Na]*: 289.1046; found: 289.1048.

2-(2-ethoxyethoxy)ethyl (E)-3-(3,5-dimethoxyphenyl)acrylate (3p)

OCH,
H

HACO % O((CH3)20),C2H5

o
21.1 mg, 65% (isolated yield), colourless oil; Rf=0.12 (hexane/EtOAc = 5/1). 'H NMR (600 MHz, CDCls):
o [ppm] =7.62 (d, J = 15.9 Hz, 1H), 6.66 (d, J = 2.3 Hz, 2H), 6.49 (t, J = 2.3 Hz, 1H), 6.45 (d, J = 16.0 Hz,
1H), 4.40 — 4.35 (m, 2H), 3.81 (s, 6H), 3.80 — 3.77 (m, 2H), 3.68 (dd, J = 5.8, 3.7 Hz, 2H), 3.61 (dd, J =
5.8, 3.8 Hz, 2H), 3.54 (g, J = 7.0 Hz, 2H), 1.22 (t, J = 7.0 Hz, 3H). B¥C{*H} NMR (151 MHz, CDCly): §
[ppm] = 166.8, 161.0, 145.0, 136.3, 118.5, 106.0, 102.7, 70.7, 69.8, 69.3, 66.7, 63.7, 55.4, 15.2. HRMS
(ESI-Q-TOF) m/z calculated for C17H240¢Na [M+Na]*: 347.1465; found: 347.1462.
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benzyl (E)-3-(3-methoxyphenyl)acrylate (3q)°

OCH;
H

= OBn
(@]

12.0 mg, 45% (isolated yield), colourless oil; Rf=0.26 (hexane/EtOAc = 20/1). *H NMR (600 MHz, CDCly):
0 [ppm] =7.70 (d, J = 16.0 Hz, 1H), 7.42 (d, J = 7.3 Hz, 2H), 7.39 (t, ) = 7.4 Hz, 2H), 7.37 — 7.33 (m, 1H),
7.30 (t, J=7.9 Hz, 1H), 7.12 (d, J = 8.7 Hz, 1H), 7.04 (t, J = 2.1 Hz, 1H), 6.94 (dd, J = 8.3, 2.6 Hz, 1H),
6.48 (d, J = 16.0 Hz, 1H), 5.26 (s, 2H), 3.83 (s, 3H). *C{*H} NMR (151 MHz, CDCls): § [ppm] = 166.8,
159.9, 145.1, 136.0, 135.7, 129.9, 128.6, 128.3, 128.3, 120.8, 118.2, 116.3, 112.9, 66.4, 55.3. HRMS (ESI-
Q-TOF) m/z calculated for C17H1603Na [M+Na]*: 291.0992; found: 291.0991.

benzyl (E)-3-(3-ethoxyphenyl)acrylate (3r)°

OC,H5
H
= OBn

o]

15.4 mg, 52% (isolated yield), colourless oil; R¢=0.15 (hexane/EtOAc = 50/1). *H NMR (600 MHz, CDCls):
6 [ppm] = 7.69 (d, J = 15.9 Hz, 1H), 7.44 — 7.37 (m, 4H), 7.37 — 7.32 (m, 1H), 7.28 (t, J = 7.9 Hz, 1H),
7.10(d, J =7.6 Hz, 1H), 7.03 (t, J = 2.0 Hz, 1H), 6.92 (dd, J = 8.2, 2.5 Hz, 1H), 6.47 (d, J = 15.9 Hz, 1H),
5.25 (s, 2H), 4.05 (g, J = 7.0 Hz, 2H), 1.42 (t, J = 6.9 Hz, 3H). BC{*H} NMR (151 MHz, CDCl3): § [ppm]
=166.8,159.3,145.2, 136.1, 135.7, 129.9, 128.6, 128.3, 128.3, 120.7, 118.1, 116.8, 113.5, 66.4, 63.5, 14.8.
HRMS (ESI-Q-TOF) m/z calculated for C1gH1303Na [M+Na]*: 305.1148; found: 305.1143.

benzyl (E)-3-(2,5-dimethoxyphenyl)acrylate (3s)°

OCH;
H

= OBn
OCH; O
13.4 mg, 45% (isolated yield), colourless oil; R¢=0.35 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCly):
d [ppm] = 8.01 (d, J = 16.1 Hz, 1H), 7.45 — 7.42 (m, 2H), 7.41 — 7.36 (m, 2H), 7.36 — 7.31 (m, 1H), 7.04
(d, J=3.1Hz, 1H), 6.91 (dd, J =9.0, 3.1 Hz, 1H), 6.85 (d, J = 9.0 Hz, 1H), 6.56 (d, J = 16.1 Hz, 1H), 5.26
(s, 2H), 3.84 (s, 3H), 3.78 (s, 3H). 3C{*H} NMR (151 MHz, CDCls): ¢ [ppm] = 167.2, 153.5, 152.9, 140.5,
136.2, 128.6, 128.3, 128.2, 123.9, 118.6, 117.3, 113.3, 112.5, 66.3, 56.1, 55.8. HRMS (ESI-Q-TOF) m/z
calculated for C1gH1504Na [M+Na]*: 321.1097; found: 321.1092.

benzyl (E)-3-(2,5-dimethoxyphenyl)acrylate (3t)°

OCH,
H5CO H

% OBn
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14.9 mg, 50% (isolated yield), colourless oil; R=0.25 (hexane/EtOAc = 5/1). *H NMR (600 MHz, CDCly):
o [ppm] = 7.67 (d, J = 15.9 Hz, 1H), 7.44 — 7.37 (m, 4H), 7.36 — 7.31 (m, 1H), 7.10 (dd, J = 8.3, 2.0 Hz,
1H), 7.05 (d, J = 2.0 Hz, 1H), 6.86 (d, J = 8.3 Hz, 1H), 6.36 (d, J = 15.9 Hz, 1H), 5.25 (s, 2H), 3.91 (s, 3H),
3.90 (s, 3H).BC{*H} NMR (151 MHz, CDCly): 6 [ppm] = 167.2, 151.3, 149.3, 145.2, 136.3, 128.7, 128.4,
128.4, 1275, 122.8, 115.7, 111.1, 109.7, 66.4, 56.1, 56.0. HRMS (ESI-Q-TOF) m/z calculated for
CigH1s04Na [M+Na]*: 321.1097; found: 321.1098.

benzyl (E)-3-(3,4-diethoxyphenyl)acrylate (3u)
OC,Hs
C,HsO H
= OBn
o]

22.8 mg, 70% (isolated yield), colourless oil; R=0.32 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCls):
6 [ppm] = 7.66 (d, J = 15.9 Hz, 1H), 7.43 — 7.41 (m, 2H), 7.40 — 7.37 (m, 2H), 7.36 — 7.32 (m, 1H), 7.09 —
7.04 (m, 2H), 6.85 (d, J = 8.2 Hz, 1H), 6.34 (d, J = 15.9 Hz, 1H), 5.24 (s, 2H), 4.11 (dg, J = 10.0, 7.0 Hz,
4H), 1.46 (td, J=7.0, 2.0 Hz, 6H). *C{*H} NMR (151 MHz, CDCls): § [ppm] = 167.1, 151.0, 148.8, 145.2,
136.2, 128.6, 128.3, 128.2, 127.2, 122.7, 115.3, 112.7, 111.9, 66.2, 64.6, 64.5, 14.8, 14.7. HRMS (ESI-Q-
TOF) m/z calculated for CxH2,04Na [M+Na]*: 349.1406; found: 349.1410.

benzyl (E)-3-(3,4-diethoxyphenyl)acrylate (3v)®

OCHs
HsCO H

oB
HsCO 7 :

(0]
20.2 mg, 62% (isolated yield), colourless oil; R=0.23 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCls):
S [ppm] = 7.64 (d, J = 15.9 Hz, 1H), 7.44 — 7.37 (m, 4H), 7.37 — 7.32 (m, 1H), 6.75 (s, 2H), 6.40 (d, J =
15.9 Hz, 1H), 5.25 (s, 2H), 3.88 (s, 9H). 3C{*H} NMR (151 MHz, CDCls): § [ppm] = 166.8, 153.4, 145.1,
140.2,136.0, 129.9, 128.6, 128.3, 128.3, 117.1, 105.2, 66.4, 61.0, 56.2. HRMS (ESI-Q-TOF) m/z calculated
for C19H200sNa [M+Na]*: 351.1203; found: 351.1205.

benzyl (E)-3-(3-ethoxyphenyl)acrylate (3w)°

H
OB
CZHSO/CL/\'( n

O

12.7 mg, 45% (isolated yield), colourless oil; R¢=0.25 (hexane/EtOAc = 30/1). *H NMR (600 MHz, CDCly):
5 [ppm] = 7.69 (d, J = 16.0 Hz, 1H), 7.43 — 7.37 (m, 4H), 7.37 — 7.32 (m, 1H), 7.28 (t, J = 7.9 Hz, 1H),
7.10 (d, J = 7.7 Hz, 1H), 7.03 (t, J = 2.0 Hz, 1H), 6.92 (ddd, J = 8.3, 2.6, 0.9 Hz, 1H), 6.47 (d, J = 16.0 Hz,
1H), 5.25 (s, 2H), 4.05 (q, J = 7.0 Hz, 2H), 1.42 (t, J = 7.0 Hz, 3H). 3C{*H} NMR (151 MHz, CDCls): 6
[ppm] = 166.9, 159.4, 145.3, 136.2, 135.8, 130.0, 128.7, 128.4, 128.4, 120.8, 118.2, 117.0, 113.7, 66.5,
63.7, 14.9. HRMS (ESI-Q-TOF) m/z calculated for C1gH1503Na [M+Na]*: 305.1148; found: 305.1148.
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benzyl (E)-3-(3-(dimethylamino)phenyl)acrylate (3x)

H
(HsC)zN/©/\/\V( o

(0]

16.9 mg, 60% (isolated yield), yellow oil; Rf=0.26 (hexane/EtOAc = 20/1). *H NMR (600 MHz, CDCls):
0 [ppm] =7.72 (d, J = 16.0 Hz, 1H), 7.43 (d, J = 6.9 Hz, 2H), 7.40 (t, J = 7.4 Hz, 2H), 7.36 — 7.33 (m, 1H),
7.24 (d,J =79 Hz, 1H), 6.91 (d, J=7.5 Hz, 1H), 6.84 (s, 1H), 6.77 (dd, J = 8.3, 2.7 Hz, 1H), 6.48 (d, J =
15.9 Hz, 1H), 5.26 (s, 2H), 2.97 (s, 6H). *C{*H} NMR (151 MHz, CDCls): 6 [ppm] = 167.0, 150.8, 146.4,
136.2, 135.0, 129.5, 128.6, 128.3, 128.3, 117.3, 116.4, 114.6, 111.9, 66.3, 40.5. HRMS (ESI-Q-TOF) m/z
calculated for C1gH19NO2Na [M+Na]*: 304.1308; found: 304.1302.

benzyl (E)-3-(3-(diethylamino)phenyl)acrylate (3y)

H
B
(Csz)zN/@/\V( o

0]

19.0 mg, 61% (isolated yield), yellow oil; Rf=0.39 (hexane/EtOAc = 20/1). *H NMR (600 MHz, CDCl5):
 [ppm] = 7.71 (d, J = 16.0 Hz, 1H), 7.44 (d, J = 7.4 Hz, 2H), 7.40 (t, J = 7.4 Hz, 2H), 7.35 (t, J = 7.1 Hz,
1H), 7.22 (t, J = 7.9 Hz, 1H), 6.83 (d, J = 7.4 Hz, 1H), 6.79 (s, 1H), 6.72 (dd, J = 8.4, 2.7 Hz, 1H), 6.46 (d,
J =16.0 Hz, 1H), 5.26 (s, 2H), 3.37 (q, J = 7.1 Hz, 4H), 1.17 (t, J = 7.1 Hz, 6H). 3C{*H} NMR (151 MHz,
CDCls): 6 [ppm] = 167.1, 148.0, 146.7, 136.2, 135.2, 129.7, 128.6, 128.4, 128.3,117.1, 115.2, 113.9, 111.3,
66.3, 44.4, 12.5. HRMS (ESI-Q-TOF) m/z calculated for CxH2sNO;Na [M+Na]*: 332.1621; found:
332.1612.

benzyl (E)-3-(thiophen-2-yl)acrylate (3z)°

0
SN
\/ OBn
H

7.3 mg, 30% (isolated yield), colourless oil; Rf=0.53 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCls):
6 [ppm] =7.83 (d, J = 15.7 Hz, 1H), 7.43 - 7.35 (m, 6H), 7.26 (d, J = 3.8 Hz, 1H), 7.05 (t, J = 4.5 Hz, 1H),
6.29 (d, J = 15.8 Hz, 1H), 5.24 (s, 2H). *C{*H} NMR (151 MHz, CDCls): ¢ [ppm] = 166.7, 139.5, 137.6,
136.1, 131.1, 128.6, 128.6, 128.3, 128.3, 128.1, 116.6, 66.4. HRMS (ESI-Q-TOF) m/z calculated for
C1sH12SO2Na [M+Na]*: 267.0450; found: 267.0447.

ethyl (E)-3-(3,4,5-trimethoxyphenyl)acrylate (3aa)?
OCHg
H5CO H
H,CO ~_OC,Hs
0

14.6 mg, 55% (isolated yield), colourless oil; R¢=0.16 (hexane/EtOAc = 10/1). *H NMR (600 MHz, CDCly):
S [ppm] = 7.59 (d, J = 15.9 Hz, 1H), 6.75 (s, 2H), 6.34 (d, J = 15.8 Hz, 1H), 4.26 (q, J = 7.1 Hz, 2H), 3.88
(s, 6H), 3.87 (s, 3H), 1.33 (t, J = 7.1 Hz, 3H). 3C{*H} NMR (151MHz, CDCls): § [ppm] = 167.1, 153.5,
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144.7, 140.2, 130.1, 117.6, 105.3, 61.1, 60.6, 56.3, 14.5. HRMS (ESI-Q-TOF) m/z calculated for
C14H1805Na [M+Na]*: 289.1046; found: 289.1040.
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7. The *H NMR and *C NMR spectra of compounds

'H NMR spectra of compound 3a
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'H NMR spectra of compound 3b
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'HNMR spectra of compound 3c
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'H NMR spectra of compound 3d
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'HNMR spectra of compound 3e
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'H NMR spectra of compound 3f
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'HNMR spectra of compound 3g
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'HNMR spectra of compound 3h
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'HNMR spectra of compound 3i

vooys U

$2060

67160

)

£426'0

1660

p20€°L |
9v0E’ |
990€'L

orLE’L

LpiEL

£61€'1]
£52€'1

LOVE ||
B6VE'L

0L9E'L

LeLeL

zi8e'L

066€'

901+’

seer'l

pPer'L

Lovp L

levg'L

6259'

LE99'L

518°€

9501 ¥

6ELLY

162y

LeELy

8Lyl

596€°9

Lezro

188v'9

926v'9

969

68990,
92199

—_—

0292 L~
VLIS LN
0v09'L~

OCHj

CoHs

O\/\nBU

HsCO

)

~Zh9
7209
F91g
#G0'L

~109
=ll'e

S0
~00'L
oz

=001

0.0 -0.5

0.5

55 50 45 40 35 30 25 20 15 10

6.0

95 90 85 80 75 7.0

10.0

f1(ppm)

13C NMR spectra of compound 3i

0Le0 H—
255071 —

988622~
6558°€C”
121682~
057’05~

§588'8E —

LGEP'SS—

6YS0°L9—

mmow‘m\.
g€ _.c.t.v
¥eeTlL

90957201 —
§956'50L —
¥898°8LL—

998€°9EL —

PE0S PYL —

2ze0’lol —

SL0L 91—

OCHs

CoHs

O\/\nBu

H4CO

170

180

150 140 130 120 110 100
fl (ppm)

160

190

S24



'H NMR spectra of compound 3j
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'HNMR spectra of compound 3k
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'H NMR spectra of compound 3l
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'HNMR spectra of compound 3m
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'HNMR spectra of compound 3n
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'HNMR spectra of compound 30
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'HNMR spectra of compound 3p
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'H NMR spectra of compound 3q
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'H NMR spectra of compound 3r
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'H NMR spectra of compound 3s
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'H NMR spectra of compound 3t
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'H NMR spectra of compound 3u
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'H NMR spectra of compound 3v
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'H NMR spectra of compound 3w
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H NMR spectra of compound 3x
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'H NMR spectra of compound 3y
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'H NMR spectra of compound 3z

CLETS—

26929~
980£'97
L0VO'L

L EQNW
0€90°2
S0SZ'2~
00922
Emm‘L
SEVEL]
LISEL ﬁ
655€°L
765¢°L
0LLEL
pege L
v06E°L
cL0t'L
652t
1808/
zLIveL

OBn

\

~80¢

=00k

G0'L
-90'L
g

=€0'L

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

10.0

f1(ppm)

13C NMR spectra of compound 3z

LpLE99—

90Z8' 9L
CLe0'LL
LerZ L

S0Zg el —

JANAN 1%
€Lezeil
Gz0oe8zl
885 wmr\\

zZL1987L
£8s0'Lel
wmmo@r.\
$809'2EL
982565l

0999'99L—

OBn

-/

180 170 160 150 140 130 120 110 100

190

f1 (ppm)

S41



H NMR spectra of compound 3aa
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