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Figure S1. Thermal ellipsoid plot for the X-ray crystal structure of 3q
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Table S1 Crystal data and structure refinement for 3q (CCDC 1825538)

Compound Number 3q
Identification code 1825538
Empirical formula CyoH17NOy4
Formula weight 335.35
Temperature/K 273.15
Crystal system triclinic
Space group P-1

a/A 7.940(2)
b/A 9.117(2)
c/A 12.026(3)
a/° 96.061(7)
p/° 100.727(7)
v/° 90.406(7)
Volume/A® 850.3(4)
V4 2
pcalcg/cm3 1.310
w/mm’' 0.752
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F(000)

352.0

Crystal size/mm’

0.5x0.4x0.3

Radiation

CuKa (= 1.54178)

20 range for data collection/°

14.782 to 136.724

Index ranges

9<h<9,-10<k<10,-14<1<14

Reflections collected

16925

Independent reflections

2947 [Rint = 0.0792, Rgigma = 0.1661]

Data/restraints/parameters

2947/0/228

Goodness-of-fit on F*

1.042

Final R indexes [[>=2c (I)]

R;=0.0461, wR, =0.1570

Final R indexes [all data]

R;=0.1696, wR, = 0.2037

Largest diff. peak/hole / ¢ A”

0.32/-0.35
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Table S2. The conversion of acids and the chemoselectivities of the desired products in Table 2

Entry | RERFEE (%) FEMIRFRME (%) Entry | BRIRFEALE (%) | FEWERFEH (%)
1 1a: 92 3a: 74 13 1m: 95 3m: 74
2 1b: 93 3b: 84 14 1n: 97 3n: 78
3 lc: 85 3c: 86 15 lo: 94 30: 84
4 1d: 89 3d: 94 16 1p: 87 3p: 82
5 le: 77 3e: 84 17 1q: 95 3q: 79
6 1f: 76 3f: 88 18 1r: 93 3r: 88
7 1g: 90 3g: 82 19 1s: 95 3s: 86
8 1h: 95 3h: 65 20 1t: 95 3t: 88
9 1i: 98 3i: 74 21 1u: 95 3u: 94
10 1j: 95 3j: 76 22 1v: 96 3v: 81
11 1k: 82 3k: 89 23 1w: 96 3w: 90
12 11: 86 31: 70 24 1x: 86 3x: 81

91,3,5- = FAAEEA I PIbR, RIS 'H NMR RALL Rl 57 %,
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Table S3. The conversion of acids and the chemoselectivities of the desired products in Table3”

Entry MHACREREIFACE (%) BRI YR (%) UG DIs (%)
1 ly: 67 3y: 51 3y: 40
2 1z: 65 3z: 52 3z2: 42
3 laa: 68 3aa: 44 3aa’: 38
4 lab: 63 3ab: 51 3ab’: 38
5 lac: 60 3ac: 45 3ac’: 42
6 lad: 67 3ad: 46 3ad’: 34

91,3,5- = FAAEEA I PIbR, RIS 'H NMR RALL Rl 57 %,
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Table S4 The yields of mono- and di-olefinated products under different molar ratios

Bty B Eﬁfu@‘aﬂ@ t‘;’i‘kﬁ%ﬂc 501‘)%%1& Bty Eﬁfuﬁ‘aﬂ’ﬂ Er%%% X)Z‘kﬁ%%%
JEIREE  FER%) TEER(%) JEREE FER%) (%)
1 1y 1.0:0.6 25 7 4 lab  1.0:0.6 20 5
1.0:0.8 29 15 1.0:0.8 23 19
1.0:1.0 26 16 1.0:1.0 11 2
1.0:1.5 30 30 1.0:1.5 25 23
1.0:2.0 34 27 1.0:2.0 32 24
1.0:2.5 36 31 1.0:2.5 29 20
1.0:3.0 34 31 1.0:3.0 29 25
2 1z 1.0:0.6 25 4 5 lac  1.0:06 23 13
1.0:0.8 26 6 1.0:0.8 19 13
1.0:1.0 24 13 1.0:1.0 23 15
1.0:1.5 28 25 1.0:1.5 27 24
1.0:2.0 34 27 1.0:2.0 27 25
1.0:2.5 30 27 1.0:2.5 28 23
1.0:3.0 29 27 1.0:3.0 29 25
3 laa  1.0:0.6 28 12 6 lad  1.0:0.6 17 13
1.0:0.8 26 13 1.0:0.8 16 14
1.0:1.0 23 10 1.0:1.0 18 14
1.0:1.5 28 25 1.0:1.5 22 15
1.0:2.0 30 26 1.0:2.0 31 23
1.0:2.5 24 24 1.0:2.5 25 22
1.0:3.0 26 27 1.0:3.0 26 22

91,3,5- = FAAEEA bR, RIS 'H NMR RALL Rl 57 %,
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(E)-2-(3-methoxy-3-oxoprop-1-enyl)-6-methylbenzoic acid (3a)
CHs
CO,H

= OCH;

iy

White solid, 13.6 mg, 62% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (400
MHz, CDCl;): d [ppm] = 7.95 (d, /= 15.8 Hz, 1H), 7.49 (d, J = 7.7 Hz, 1H), 7.36 (t, /= 7.8 Hz, 1H), 7.28
(d, J=17.8 Hz, 1H), 6.42 (d, J = 15.8 Hz, 1H), 3.81 (s, 3H), 2.48 (s, 3H). °C NMR (150 MHz, CDCl;): 6
[ppm] = 172.8, 167.3, 142.5, 136.3, 133.3, 132.5, 132.0, 130.1, 124.2, 120.3, 51.9, 20.0. HRMS (ESI) m/z:
calculated for C1,H;,0,, [M+Na]+ 243.0628; found: 243.0640.

methyl 2-(4-methyl-3-0x0-1,3-dihydroisobenzofuran-1-yl) acetate (3a’)
CH; ¢

&

OCH;

White solid, 18.3 mg, 83% (isolated yield). 'H NMR (600 MHz, CDCL): 6 [ppm] = 7.54 (t, J = 7.6 Hz, 1H),
7.29 (t, J=17.5 Hz, 2H), 5.82 (t, J = 6.6 Hz, 1H), 3.77 (s, 3H), 2.88 (dd, J = 6.6, 3.8 Hz, 2H), 2.69 (s, 3H).
C NMR (150 MHz, CDCly): d [ppm] = 169.9, 169.7, 149.1, 139.8, 133.9, 131.1, 123.2, 119.2, 75.9, 52.1,
39.5, 17.2. HRMS (ESI) m/z: calculated for C;,H;,0,, [M+Na]+ 243.0628; found: 243.0640.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-6-methylbenzoic acid (3b)
CH,
CO.H

_~__OCH,Ph

iy

Yellow oil, 21.3 mg, 72% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (400
MHz, CDCl;): J [ppm] = 8.01 (d, J= 15.8 Hz, 1H), 7.47 (d, J= 7.6 Hz, 1H), 7.34 (m, 7H), 6.45 (d, J=15.7 Hz,
1H), 5.23 (s, 2H), 2.44 (s, 3H). °C NMR (150 MHz, CDCl;): ¢ [ppm] = 172.4, 166.5, 142.8, 136.6, 135.9,
132.80,132.77, 132.1, 130.2, 128.6, 128.2, 124.3, 120.6, 66.5, 20.2. HRMS (ESI) m/z: calculated for
C1gH 604, [M+Na]” 319.0941; found: 319.0948.

(E)-3-(3-(benzyloxy)-3-oxoprop-1-enyl)biphenyl-2-carboxylic acid (3c)
Ph
CO,H

_~_ _OCH,Ph

i

Yellow oil, 24.0 mg, 67% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600
MHz, CDCl;): é [ppm] = 8.01 (d, J=15.8 Hz, 1H), 7.64 (d, /= 7.8 Hz, 1H), 7.48 (t, J = 7.8 Hz, 1H), 7.42
—7.31 (m, 11H), 6.51 (d, J = 15.8 Hz, 1H), 5.23 (s, 2H). *C NMR (150 MHz, CDCl;): & [ppm] = 172.3,
166.4, 142.3, 140.9, 139.9, 135.8, 133.2, 132.4, 131.6, 129.9, 128.6, 128.4, 128.3, 128.2, 127.8, 125.3,
121.0, 66.5. HRMS (ESI) m/z: calculated for C»3H;504, [M+Na]™ 381.1097; found: 381.1101.
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(E)-2-benzyl-6-(3-(benzyloxy)-3-oxoprop-1-enyl)benzoic acid (3d)
CH,Ph
COH

CO,CH,Ph

Yellow oil, 29.8 mg, 80% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (400
MHz, CDCl;): 6 [ppm] = 8.01 (d, J=15.7 Hz, 1H), 7.49 (d, J= 7.6 Hz, 1H), 7.37 — 7.30 (m, 5H), 7.28 (d, J =
6.7 Hz, 1H), 7.23 (t, J = 7.0 Hz, 2H), 7.20 — 7.12 (m, 4H), 5.19 (s, 2H), 4.11 (s, 2H). >C NMR (100 MHz,
CDCL): o [ppm] = 172.8, 166.5, 142.7, 139.7, 139.5, 135.8, 133.4, 132.5, 131.9, 130.1, 129.2, 128.6, 128.5,
128.5, 128.2, 126.3, 124.6, 120.6, 66.5, 39.2. HRMS (ESI) m/z: calculated for C,4H,004, [M+Na]™ 395.1254;
found: 395.1261.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-6-ethoxybenzoic acid (3e)

OC,Hs
CO,H

CO,CH,Ph
Yellow oil, 19.2 mg, 59% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (400
MHz, CDCl;): 6 [ppm] = 8.18 (d, /= 15.8 Hz, 1H), 7.51 — 7.28 (m, 6H), 7.21 (d, /= 7.8 Hz, 1H), 7.03 (d, J
=8.3 Hz, 1H), 6.34 (d, J = 15.8 Hz, 1H), 5.25 (s, 2H), 4.22 (q, J = 7.0 Hz, 2H), 1.49 (t, J = 7.0 Hz, 3H). °C
NMR (150 MHz, CDCl3): d [ppm] = 169.3, 166.3, 156.4, 142.8, 135.8, 135.0, 131.6, 128.5, 128.1, 122.2,
120.7, 119.5, 113.7, 66.4, 65.2, 14.5. HRMS (ESI) m/z: calculated for C,oH;50s, [M+Na]" 349.1046; found:
349.1047.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-6-phenoxybenzoic acid (3f)

OPh

CO,H
=
CO,CH,Ph

Yellow oil, 22.8 mg, 61% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600
MHz, CDCl;): 6 [ppm] = 8.02 (d, J = 15.8 Hz, 1H), 7.40 — 7.30 (m, 9H), 7.14 (t, J=7.4 Hz, 1H), 7.04 (d, J
= 8.0 Hz, 2H), 6.92 (dd, J = 6.8, 2.1 Hz, 1H), 6.49 (d, J = 15.8 Hz, 1H), 5.24 (s, 2H). >C NMR (150 MHz,
CDCly): 0 [ppm] = 169.0, 166.2, 156.4, 155.4, 141.9, 135.9, 135.0, 131.4, 129.9, 128.6, 128.2, 124.7, 124.2,
121.6, 121.5, 119.8, 119.4, 66.6. HRMS (ESI) m/z: calculated for Co3H 305, [M+Na]™ 397.1046; found:
397.1051.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-5-(dimethylamino)benzoic acid (3g)

O
= CO,CH,Ph

Yellow solid, 21.5 mg, 66% (isolated yield). '"H NMR (400 MHz, CDCLy): ¢ [ppm] = 8.62 (d, J = 15.8 Hz,
1H), 7.60 (d, J= 8.8 Hz, 1H), 7.44 — 7.30 (m, 6H), 6.84 (dd, J = 8.8, 2.6 Hz, 1H), 6.31 (d, J= 15.8 Hz, 1H),
5.25 (s, 2H), 3.05 (s, 6H). *C NMR (100 MHz, CDCls): é [ppm] = 172.6, 167.3, 150.9, 143.9, 136.4, 130.3,
128.9, 128.5, 128.02, 127.96, 123.2, 115.9, 115.7, 114.1, 66.0, 40.1. HRMS (ESI) m/z: calculated for
C1oH oNO,, [M+Na]" 348.1206; found: 348.1208.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-5-methylbenzoic acid (3h)
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=
CO,CH,Ph

White solid, 16.6 mg, 56% (isolated yield). "H NMR (600 MHz, CDCly): 6 [ppm] = 8.62 (d, J = 15.9 Hz,
1H), 7.93 (s, 1H), 7.54 (d, /= 7.9 Hz, 1H), 7.43 (d, J = 7.5 Hz, 2H), 7.39 (m, 3H), 7.32 (t, /= 7.2 Hz, 1H),
6.37 (d, J = 15.9 Hz, 1H), 5.27 (s, 2H), 2.43 (s, 3H). °C NMR (150 MHz, CDCls): é [ppm] = 172.0, 166.5,
144.1, 140.0, 136.1, 134.2, 134.0, 132.2, 128.54, 128.49, 128.1, 128.0, 120.1, 66.3, 21.1. HRMS (ESI) m/z:
calculated for CgH;40,, [M+Na]+ 319.0941; found: 319.0939.

(E)-6-(3-(benzyloxy)-3-oxoprop-1-enyl)-3-methoxy-2-methylbenzoic acid (3i)

CHy

HSCO\@fi
=
CO,CH,Ph

White solid, 21.8 mg, 67% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600
MHz, CDCl5): ¢ [ppm] = 7.89 (d, J=15.7 Hz, 1H), 7.53 (d, /= 8.7 Hz, 1H), 7.40 (d, /= 7.4 Hz, 2H), 7.36
(t,J=7.5Hz, 2H), 7.31 (t, /J=7.2 Hz, 1H), 6.91 (d, J= 8.7 Hz, 1H), 6.38 (d, /= 15.7 Hz, 1H), 5.23 (s, 2H),
3.88 (s, 3H), 2.27 (s, 3H). °C NMR (150 MHz, CDCls): 6 [ppm] = 171.8, 166.9, 159.2, 142.3, 136.1, 135.0,
128.6, 128.21, 128.17, 125.7, 124.7, 124.0, 117.9, 111.5, 66.4, 55.8, 13.1. HRMS (ESI) m/z: calculated for
C1oH 305, [M+Na]” 349.1046; found: 349.1054.

(E)-6-(3-(benzyloxy)-3-oxoprop-1-enyl)-3-chloro-2-methylbenzoic acid (3j)
CH,

=
CO,CH,Ph

White solid, 21.8 mg, 66% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600
MHz, CDCl;): J [ppm] = 8.35 (s, 1H), 7.86 (d, /= 15.8 Hz, 1H), 7.42 — 7.31 (m, 7H), 6.44 (d, /= 15.8 Hz,
1H), 5.21 (s, 2H), 2.40 (s, 3H). >C NMR (100 MHz, CDCl;): d [ppm] = 172.1, 166.7, 141.8, 136.9, 136.7,
135.6, 133.5, 130.3, 130.0, 128.5, 128.3, 128.2, 124.8, 120.3, 66.7, 17.4. HRMS (ESI) m/z: calculated for
C1gH}5ClOy, [M+Na]” 353.0551; found: 353.0547.

(E)-6-(3-(benzyloxy)-3-oxoprop-1-enyl)-3-bromo-2-methylbenzoic acid (3k)
CHj

Pz
CO,CH,Ph

White solid, 25.1 mg, 67% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600
MHz, CDCl): 6 [ppm] = 7.84 (d, /= 15.8 Hz, 1H), 7.62 (d, /= 8.4 Hz, |H), 7.41 — 7.30 (m, 6H), 6.47 (d, J
= 15.8 Hz, 1H), 5.24 (s, 2H), 2.47 (s, 3H). °C NMR (100 MHz, CDCL): 6 [ppm] = 171.0, 166.5, 141.5,
135.7, 135.4, 134.1, 131.0, 128.6, 128.33, 128.26, 127.8, 125.1, 120.9, 66.8, 20.6. HRMS (ESI) m/z:
calculated for C gH,5BrO,, [M+Na]" 397.0046, [M+Na+2]" 399.0031; found: 397.0042, 399.0023.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-4-fluoro-6-methylbenzoic acid (31)
CH,

=
F CO,CH,Ph
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White solid, 17.0 mg, 54% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (400
MHz, CDCl3): d [ppm] = 8.00 (d, J = 15.8 Hz, 1H), 7.43 — 7.30 (m, SH), 7.16 (dd, J = 9.3, 2.2 Hz, 1H),
6.98 (dd, J = 9.0, 2.1 Hz, 1H), 6.43 (d, J = 15.8 Hz, 1H), 5.25 (s, 2H), 2.47 (s, 3H). >C NMR (100 MHz,
CDCly): o [ppm] = 171.8, 166.3, 163.1 (d, Jc.r = 249.1 Hz), 141.9, 140.3 (d, Jc.r = 8.6 Hz), 135.8, 135.7,
128.6, 128.3, 128.2, 121.6, 119.1 (d, Jor = 21.4 Hz), 111.0 (d, Jo.r = 22.6 Hz), 66.7, 20.5. HRMS (ESI)
m/z: calculated for C;gH;sFOy,, [M+Na]+ 337.0847; found: 337.0856.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-4-bromo-6-methylbenzoic acid (3m)

CHs
COLH

Br N C0,CHPh

White solid, 23.9 mg, 64% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600
MHz, CDCl;): 6 [ppm] = 7.89 (d, /= 15.8 Hz, 1H), 7.61 (s, 1H), 7.42 (s, 1H), 7.39 — 7.32 (m, 5H), 6.43 (d,
J=15.7Hz, 1H), 5.24 (s, 2H), 2.42 (s, 3H). *C NMR (100 MHz, CDCl;): 6 [ppm] = 172.2, 166.3, 141.6,
138.9, 135.7, 134.7, 131.8, 128.6, 128.3, 128.2, 127.3, 124.6, 121.6, 66.8, 20.1. HRMS (ESI) m/z:
calculated for CgH,5BrO,, [M+Na]" 397.0046, [M+Na+2]" 399.0031; found: 397.0053, 399.0034.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-3-fluoro-6-methoxybenzoic acid (3n)
OCH,
COH

CO,CH,Ph
F

White solid, 23.1 mg, 70% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600
MHz, D&-DMSO): 6 [ppm] = 7.51 (d, J = 16.2 Hz, 1H), 7.42 — 7.35 (m, 6H), 7.19 (d, J= 7.5 Hz, 1H), 6.59
(d, J=16.2 Hz, 1H), 5.23 (s, 2H), 3.79 (s, 3H). °C NMR (100 MHz, Ds&-DMSO): d [ppm] = 167.0, 165.5,
155.9, 153.5, 151.6, 135.9, 135.5, 128.5, 128.2, 123.7 (d, Jc.r = 12.3 Hz), 118.4 (d, Jo.r = 14.6 Hz), 116.9,
116.7, 114.7 (d, Je.r = 8.8 Hz), 66.0, 56.4. HRMS (ESI) m/z: calculated for C,sH,sFOs, [M+Na]" 353.0796;
found: 353.0791.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-3-fluoro-6-methylbenzoic acid (30)
CHj
COH

CO,CH,Ph
F

White solid, 22.9 mg, 73% (isolated yield). '"H NMR (600 MHz, CDCls): d [ppm] = 7.76 (d, J = 16.2 Hz,
1H), 7.40 (d, J= 7.2 Hz, 2H), 7.37 (t, J= 7.4 Hz, 2H), 7.32 (t, J= 7.1 Hz, 1H), 7.21 (dd, J = 8.4, 4.8 Hz,
1H), 7.10 (t, J = 8.7 Hz, 1H), 6.68 (d, J = 16.2 Hz, 1H), 5.25 (s, 2H), 2.39 (s, 3H). *C NMR (100 MHz,
CDCly): 6 [ppm] = 171.5, 167.0, 159.4 (d, Jc.r=251.2 Hz), 136.6 (d, Jc.r = 251.2 Hz), 135.0, 132.8 (d, Jc.r
=9.0 Hz), 131.5 (d, Jc.r= 3.8 Hz), 128.5, 128.20, 128.16, 124.3 (d, Jc.r= 13.2 Hz), 119.9 (d, Jc.r=12.8
Hz), 117.3 (d, J c.r = 22.7 Hz), 66.7, 19.2. HRMS (ESI) m/z: calculated for C,sH,sFO,, [M+Na]" 337.0847;
found: 337.0850.

(E)-3-(3-(benzyloxy)-3-oxoprop-1-enyl)thiophene-2-carboxylic acid (3p)
COH

s
@/\COZCHZPh
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White solid, 19.0 mg, 66% (isolated yield). "H NMR (600 MHz, CDCly): 6 [ppm] = 8.60 (d, J = 16.1 Hz,
1H), 7.53 (d, J = 5.2 Hz, 1H), 7.43 — 7.32 (m, 6H), 6.45 (d, J = 16.1 Hz, 1H), 5.27 (s, 2H). C NMR (150
MHz, CDCl;): 6 [ppm] = 166.9, 166.6, 142.7, 137.0, 135.9, 132.1, 131.0, 128.6, 128.21, 128.16, 126.9,
121.9, 66.5. HRMS (ESI) m/z: calculated for C;5H1,0,4S, [M+Na]+ 311.0349; found: 311.0354.

(E)-3-(3-(benzyloxy)-3-oxoprop-1-enyl)-1-methyl-1H-indole-2-carboxylic acid (3q)

e

N__coH

O
—
CO,CH,Ph

Yellow solid, 23.1 mg, 69% (isolated yield). '"H NMR (600 MHz, CDCLy): ¢ [ppm] = 8.71 (d, J = 16.2 Hz,
1H), 8.00 (d, J=8.2 Hz, 1H), 7.49 — 7.37 (m, 6H), 7.34 (t, /= 7.2 Hz, 1H), 7.29 — 7.27 (m, 1H), 6.69 (d, J
= 16.2 Hz, 1H), 5.32 (s, 2H), 4.09 (s, 3H). *C NMR (150 MHz, CDCL): J [ppm] = 167.9, 166.1, 139.6,
138.9,136.2, 128.6, 128.3, 128.2, 127.3, 126.3, 124.5, 122.4, 122.3, 119.1, 118.5, 110.9, 66.4, 32.6. HRMS
(ESI) m/z: calculated for C,oH;;NO,, [M+Na]" 358.1050; found: 358.1055.
(E)-2-benzyl-6-(3-methoxy-3-oxoprop-1-enyl)benzoic acid (3r)

CH,Ph
COLH

CO,CHj
White solid, 22.5 mg, 76% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600
MHz, CDCl;): d [ppm] = 7.93 (d, J= 15.8 Hz, 1H), 7.52 (d, /= 7.8 Hz, 1H), 7.37 (t, /= 7.8 Hz, 1H), 7.30
—7.26 (m, 2H), 7.20 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 7.7 Hz, 2H), 6.43 (d, J = 15.8 Hz, 1H), 4.14 (s, 2H),
3.79 (s, 3H). °C NMR (150 MHz, CDCLy): 6 [ppm] = 173.0, 167.2, 142.3, 139.7, 139.3, 133.7, 132.4,
131.8, 130.0, 129.2, 128.4, 126.3, 124.6, 120.4, 51.9, 39.2. HRMS (ESI) m/z: calculated for C;gH;40s4,
[M+Na]" 319.0941; found: 319.0940.

(E)-2-benzyl-6-(3-ethoxy-3-oxoprop-1-enyl)benzoic acid (3s)
CH,Ph
COH

CO,CHs
Yellow oil, 23.6 mg, 76% (isolated yield), low temperature storage in inert atmosphere. '"H NMR (600 MHz,
CDCl,): 6 [ppm] = 7.97 (d, J= 15.8 Hz, 1H), 7.53 (d, J=7.9 Hz, 1H), 7.36 (t, /= 7.8 Hz, 1H), 7.27 (t, /=
7.5 Hz, 2H), 7.19 (t, J= 7.5 Hz, 4H), 6.44 (d, /= 15.8 Hz, 1H), 4.25 (q, J= 7.1 Hz, 2H), 4.15 (s, 2H), 1.31
(t, J=17.1 Hz, 3H). °C NMR (150 MHz, CDCl;): 6 [ppm] = 172.4, 166.8, 142.1, 139.6, 139.4, 133.2, 132.7,
131.8,130.2, 129.2, 128.5, 126.3, 124.7, 121.0, 60.8, 39.2, 14.2. HRMS (ESI) m/z: calculated for C;oH;304,
[M+Na]" 333.1097; found: 333.1102.

(E)-2-(3-(allyloxy)-3-oxoprop-1-enyl)-6-benzylbenzoic acid (3t)
CH,Ph
COH
= O
0

Yellow oil, 25.1 mg, 78% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600
MHz, CDCl;): é [ppm] = 7.94 (d, J=15.8 Hz, 1H), 7.53 (d, /= 7.8 Hz, 1H), 7.37 (t, J= 7.8 Hz, 1H), 7.28
(d, J=7.6 Hz, 2H), 7.20 (d, J = 7.4 Hz, 2H), 7.17 (d, J = 7.6 Hz, 2H), 6.45 (d, J = 15.8 Hz, 1H), 6.02 —
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5.91 (m, 1H), 5.36 (d, J = 17.2 Hz, 1H), 5.25 (d, J = 10.4 Hz, 1H), 4.70 (d, J = 5.6 Hz, 2H), 4.14 (s, 2H).
3C NMR (150 MHz, CDCLy): 6 [ppm] = 173.1, 166.4, 142.5, 139.7, 139.3, 133.7, 132.4, 132.0, 131.9,
130.1, 129.2, 128.5, 126.3, 124.6, 120.5, 118.3, 65.4, 39.2. HRMS (ESI) m/z: calculated for CyoH,;50s,
[M+Na]* 345.1097; found: 345.1102.

(E)-2-benzyl-6-(3-butoxy-3-oxoprop-1-enyl)benzoic acid (3u)
CHPh
COH

COL(CH,)sCHs
Yellow oil, 28.1 mg, 83% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600
MHz, CDCl;): é [ppm] = 7.94 (d, J = 15.8 Hz, 1H), 7.50 (d, /= 7.8 Hz, 1H), 7.32 (t, /= 7.8 Hz, 1H), 7.24
(t, J= 6.4 Hz, 2H), 7.18 — 7.15 (m, 4H), 6.41 (d, J = 15.8 Hz, 1H), 4.17 (t, J = 6.7 Hz, 2H), 4.11 (s, 2H),
1.69 — 1.60 (m, 2H), 1.42 — 1.36 (m, 2H), 0.92 (t, J = 7.4 Hz, 3H). *C NMR (150 MHz, CDCl;): d [ppm] =
172.5,167.0, 142.2, 139.8, 139.3, 133.8, 132.5, 131.8, 130.0, 129.2, 128.5, 126.3, 124.6, 120.9, 64.7, 39.2,
30.7, 19.1, 13.7. HRMS (ESI) m/z: calculated for C,;H»04, [M+Na]" 361.1410; found: 361.1406.

(E)-2-benzyl-6-(3-tert-butoxy-3-oxoprop-1-enyl)benzoic acid (3v)
CHPh
CO.H

CO,C(CHy),
Yellow oil, 24.3 mg, 72% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600 MHz,
CDCly): 0 [ppm] = 7.87 (d, J= 15.8 Hz, 1H), 7.50 (d, J= 7.8 Hz, 1H), 7.31 (t,J = 7.8 Hz, 1H), 7.25 (t,J =
7.4 Hz, 2H), 7.20 — 7.12 (m, 4H), 6.35 (d, J = 15.8 Hz, 1H), 4.11 (s, 2H), 1.49 (s, 9H). °C NMR (100 MHz,
CDCly): 0 [ppm] = 172.7, 166.2, 141.0, 139.7, 139.2, 133.2, 132.7, 131.6, 130.1, 129.2, 128.4, 126.3, 124.5,
122.8, 81.0, 39.2, 28.1. HRMS (ESI) m/z: calculated for C,;H»,04, [M+Na]" 361.1410; found: 361.1406.

(E)-2-benzyl-6-(3-0x0-3-(3,5,5-trimethylhexyloxy)prop-1-enyl)benzoic acid (3w)
CH,Ph
COH

= (6]
NC(CHs)s

o CHs,
Yellow oil, 32.7 mg, 80% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600
MHz, CDCl;): 6 [ppm] = 7.95 (d, /= 15.8 Hz, 1H), 7.50 (d, /= 7.8 Hz, 1H), 7.31 (t, /= 7.8 Hz, 1H), 7.25
(d, J= 8.4 Hz, 2H), 7.19 — 7.14 (m, 4H), 6.41 (d, J = 15.8 Hz, 1H), 4.17 (t, J = 6.8 Hz, 2H), 4.11 (s, 2H),
1.69 — 1.59 (m, 2H), 1.52 — 1.45 (m, 1H), 1.22 (dd, J = 14.0, 3.5 Hz, 1H), 1.07 (dd, J = 14.0, 6.0 Hz, 1H),
0.94 (d, J = 6.5 Hz, 3H), 0.88 (s, 9H). *C NMR (150 MHz, CDCl3): 6 [ppm] = 172.7, 167.0, 142.2, 139.8,
139.2, 134.0, 132.3, 131.8, 129.9, 129.2, 128.4, 126.3, 124.5, 120.7, 63.4, 50.9, 39.2, 37.7, 31.1, 29.9, 26.2,
22.6. HRMS (ESI) m/z: calculated for CysH3,04, [MJrNa]+ 431.2193; found: 431.2191.

(E)-2-benzyl-6-(2-(diethoxyphosphoryl)vinyl)benzoic acid (3x)

CH,Ph
CO,H

PO(OCHs),
White solid, 22.7 mg, 61% (isolated yield), 'H NMR (400 MHz, CDCL): 6 [ppm] = 7.91 (dd, J=23.1, 17.4
Hz, 1H), 7.46 (d, J = 7.8 Hz, 1H), 7.26 (t, J = 7.7 Hz, 4H), 7.21 — 7.16 (m, 2H), 7.10 (d, J = 7.7 Hz, 1H),
6.21 (t, J = 17.9 Hz, 1H), 4.13 — 4.09 (m, 6H), 1.31 (t, J = 7.1 Hz, 6H). *C NMR (100 MHz, CDCl;): §
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[ppm] = 170.0, 148.3 (d, Jc.p= 8.3 Hz), 140.0, 138.7, 135.4, 132.3 (d, Jc.p = 23.9 Hz), 131.6, 129.24,
129.16, 128.4, 126.2, 123.9, 115.0 (d, Jc.p= 190.1 Hz), 62.4 (d, Jc.p = 5.2 Hz), 38.8, 16.3(d, Jc.p= 6.5 Hz).
HRMS (ESI) m/z: calculated for C,,H»;05P, [MJrNa]+ 397.1181; found: 397.1170.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-4-methylbenzoic acid (3y)

COH
/©i/\
HsC CO,CH,Ph

3

Yellow oil, 8.3 mg, 28% (isolated yield), low temperature storage in inert atmosphere. "H NMR (600 MHz,
CDCI3): ¢ [ppm] = 8.56 (d, J=15.9 Hz, 1H), 7.93 (d, /= 7.9 Hz, 1H), 7.38 — 7.31 (m, 3H), 7.29 (t,J= 7.4
Hz, 2H), 7.24 — 7.17 (m, 2H), 6.27 (d, J = 15.9 Hz, 1H), 5.17 (s, 2H), 2.33 (s, 3H). >C NMR (150 MHz,
CDCly): 6 [ppm] = 172.1, 166.4, 144.7, 144.0, 137.2, 136.0, 131.9, 130.3, 128.8, 128.5, 128.1, 125.8, 120.6,
66.3, 21.5. HRMS (ESI) m/z: calculated for CgsH;404, [M+Na]+ 319.0941; found: 319.0935.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-4-methoxybenzoic acid (3z)

P
H,CO CO,CH,Ph

White solid, 8.7 mg, 28% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600 MHz,
CDCI3): ¢ [ppm] = 8.64 (d, /= 15.8 Hz, 1H), 8.09 (d, J = 8.7 Hz, 1H), 7.43 (d, /= 7.3 Hz, 2H), 7.38 (t, J =
7.5 Hz, 2H), 7.33 (t, J = 7.2 Hz, 1H), 7.06 (d, J = 2.3 Hz, 1H), 6.96 (dd, J = 8.8, 2.4 Hz, 1H), 6.34 (d, J =
15.8 Hz, 1H), 5.27 (s, 2H), 3.89 (s, 3H). C NMR (150 MHz, CDCls): d [ppm] = 171.6, 166.5, 163.0,
145.1, 1394, 136.1, 134.0, 128.6, 128.2, 121.6, 120.7, 114.7, 113.2, 66.4, 55.6. HRMS (ESI) m/z:
calculated for CigH;40s, [M+Na]+ 335.0890; found: 335.0884.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-4-ethoxybenzoic acid (3aa)

COLH
J@E%\
CoHs0 CO,CH,Ph

White solid, 7.8 mg, 24% (isolated yield), low temperature storage in inert atmosphere. "H NMR (600 MHz,
CDCIB): o [ppm] = 8.65 (d, J=15.9 Hz, 1H), 8.09 (d, J= 8.7 Hz, 1H), 7.43 (d, J= 7.4 Hz, 2H), 7.39 (t, J= 7.5
Hz, 2H), 7.33 (t,J= 7.2 Hz, 1H), 7.05 (d, /= 2.2 Hz, 1H), 6.95 (dd, J = 8.8, 2.3 Hz, 1H), 6.33 (d, /= 15.8 Hz,
1H), 5.27 (s, 2H), 4.12 (q, J = 6.9 Hz, 2H), 1.45 (t, J = 7.0 Hz, 3H).

. BC NMR (150 MHz, CDCls): 6 [ppm] = 171.6, 166.5, 162.4, 145.1, 139.4, 136.1, 134.0, 128.5, 128.1,
121.2, 120.6, 115.1, 113.7, 66.3, 63.9, 14.6. HRMS (ESI) m/z: calculated for CoH,30s, [M+Na]" 349.1046;
found: 349.1031.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-4-fluorobenzoic acid (3ab)

=
F CO,CH,Ph

White solid, 7.8 mg, 26% (isolated yield). "H NMR (600 MHz, D;-DMSO): § [ppm] = 8.47 (d, J = 16.0 Hz,
1H), 7.96 (dd, J = 8.2, 6.4 Hz, 1H), 7.74 (d, J = 9.8 Hz, 1H), 7.43 (d, /= 7.5 Hz, 2H), 7.39 (t, J = 7.4 Hz,
2H), 7.35 (d, J = 7.5 Hz, 2H), 6.68 (d, J = 16.0 Hz, 1H), 5.24 (s, 2H). ’C NMR (150 MHz, D;-DMSO): 6
[ppm] = 167.3, 165.7, 164.5, 162.9, 142.4, 137.6 (d, Jc.r = 8.5 Hz), 136.1, 133.3 (d, Jo.r = 9.3 Hz), 128.5,
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128.1,121.2,116.8,  116.7, 114.4 (d, Jor= 23.1 Hz), 65.7. HRMS (ESI) m/z: calculated for C,7H;3FOu,
[M+Na]" 323.0690; found: 323.0690.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-4-chlorobenzoic acid (3ac)

CO,H
/Eji/\
cl CO,CH,Ph

White solid, 6.6 mg, 21% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (400 MHz,
CDCI3): 6 [ppm] = 10.30 (s, 1H), 8.55 (d, /= 15.9 Hz, 1H), 8.01 (d, /= 8.4 Hz, 1H), 7.55 (s, |H), 7.40 —
7.30 (m, 6H), 6.34 (d, J = 15.9 Hz, 1H), 5.24 (s, 2H). "C NMR (100 MHz, CDCL;): 8 [ppm] = 170.9, 166.2,
143.2, 139.3, 138.6, 135.8, 133.0, 129.5, 128.5, 128.2, 128.1, 128.0, 127.5, 121.7, 66.6. HRMS (ESI) m/z:
calculated for C7H,3C10,, [M+Na]" 339.0395; found: 339.0396.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)-4-nitrobenzoic acid (3ad)

Pz
O,N CO,CH,Ph

2

White solid, 8.2 mg, 25% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (600 MHz,
CDCly): o [ppm] = 8.50 (d, J = 15.9 Hz, 1H), 8.38 (s, 1H), 8.18 (d, J = 8.5 Hz, 1H), 8.12 (d, J = 8.5 Hz,
1H), 7.37 — 7.30 (m, 5H), 6.48 (d, J = 15.9 Hz, 1H), 5.21 (s, 2H). C NMR (100 MHz, CDCl;): é [ppm] =
169.1, 166.2, 149.9, 142.1, 137.9, 135.4, 132.6, 128.7, 128.4, 128.2, 123.8, 122.9, 122.6, 66.9. HRMS (ESI)
m/z: calculated for C;7H3NOs, [M+Na]+ 350.0635; found: 350.0631.

2,6-bis((E)-3-(benzyloxy)-3-oxoprop-1-enyl)-4-nitrobenzoic acid (3ad’)

O,N
White solid, 8.3 mg, 17% (isolated yield), low temperature storage in inert atmosphere. 'H NMR (400 MHz,
CDCI13): § [ppm] = 8.70 (s, 2H), 7.66 (d, J= 15.8 Hz, 2H), 7.46 — 7.35 (m, 10H), 7.01 (d, J = 15.8 Hz, 2H),
5.25 (s, 4H). *C NMR (100 MHz, CDCly): & [ppm] = 168.7, 165.8, 148.9, 141.6, 139.1, 136.4, 133.1,
129.0, 128.7, 128.6, 124.3, 123.3, 66.6. HRMS (ESI) m/z: calculated for C»;H; NOg, [M+Na]" 510.1159;
found: 510.1153.

(E)-2-(3-(benzyloxy)-3-oxoprop-1-enyl)benzoic acid (3ae)

Pz
CO,CH,Ph

White solid, 6.8 mg, 24% (isolated yield). "H NMR (600 MHz, CDCls): 6 [ppm] = 8.62 (d, J = 15.9 Hz,
1H), 8.11 (d, J = 7.8 Hz, 1H), 7.63 (d, J = 7.7 Hz, 1H), 7.59 (t, J = 7.5 Hz, 1H), 7.49 (t, J = 7.5 Hz, 1H),
7.43 (d,J=17.5Hz, 2H), 7.38 (t, J=7.5 Hz, 2H), 7.32 (t, J=7.2 Hz, 1H), 6.38 (d, /= 15.9 Hz, 1H), 5.27 (s,
2H). C NMR (150 MHz, CDCls): 8 [ppm] = 171.9, 166.4, 144.4, 137.1, 136.0, 133.2, 131.7, 129.5, 128.6,
128.5, 128.1, 120.9, 66.4. HRMS (ESI) m/z: calculated for C;;H 404, [M+Na]" 305.0784; found: 305.0782.

D, 3ae
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D CO,H

D = CO,CH,Ph

D
12.6 mg, 22% (isolated yield). "H NMR (400 MHz, CDCL,): 8 [ppm] = 8.64 (d, J= 15.9 Hz, 1H), 7.44 (d, J= 7.3
Hz, 2H), 7.39 (t, J = 7.2 Hz, 2H), 7.36 — 7.30 (m, 1H), 6.39 (d, J = 15.9 Hz, 1H), 5.28 (s, 2H). *C NMR (101
MHz, CDCly): § [ppm] = 171.9, 166.4, 144.3, 137.1, 136.0, 133.0 — 132.9 (m), 131.6 — 131.1 (m), 129.3 — 128.8
(m), 128.54, 128.47, 128.14, 128.11, 121.0, 66.4. HRMS (ESI) m/z: calculated for C,;H,oD,O4, [M+Na]®

309.1035; found: 309.1021.

(E)-benzyl 3-(2-fluoro-5-methoxyphenyl)acrylate (3af)

cho\q\/COZCHZPh
F

Colorless oil, 20.0 mg, 70% (isolated yield). 'H NMR (600 MHz, CDCl;): 6 [ppm] = 7.83 (d, J = 16.2 Hz,
1H), 7.46 — 7.33 (m, 5H), 7.05 — 6.97 (m, 2H), 6.91 — 6.85 (m, 1H), 6.57 (d, J = 16.2 Hz, 1H), 5.26 (s, 2H),
3.79 (s, 3H). °C NMR (150 MHz, CDCLy): 6 [ppm] = 166.5, 156.7, 155.7, 155.1, 137.8, 135.9, 128.6,
128.3, 122.6 (d, Jc.r= 13.5 Hz), 120.5 (d, Jc.r= 6.4 Hz), 117.5 (d, Jc.r = 8.4 Hz), 116.8 (d, Jo.r = 24.0 Hz),
112.6, 66.5, 55.8. HRMS (ESI) m/z: calculated for C;7H;sFO;, [M+Na]" 309.0897; found: 309.0893.
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H NMR spectra of compound of 3¢

1

EPEC'S—

LLGE'9~_
orzs 9"
9652'Ly

om,,._m_h‘_,

SLOE'L
Pa1E L
192¢'L

£1peL]
[

559¢" L
BTHE'L

7868 'L
PROF'L
S69%'L 1
FI8FL
£564'L
£0£9'L1
PEFO'L

166" L]
#020°8

i

CO,CH,Ph

CO.H
=

Ph

0.0

0.3

10

2.0

23

30

4.0

5.0 45
£l (ppm)

6.3 6.0 3.3

93 20

100

C NMR spectra of compound of 3¢

13

IFps' 99—

BEBLOLA
S000°LL
LZLlT'LL

8686 0217
9TpE'ST1
z0E8'LE1

981F'8T1

8LSS'RZI
GTLR'6Z1E
8909°L€ %
LROPZEL

0861°€
L898'5E 1
05G8'6E 1
§926 01|
995771

007 991 —
LI9TTLL—

Ph

CO.H

CO,CH,Ph

=

120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

130

180 170 160 150

190

S16



"H NMR spectra of compound of 3d
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H NMR spectra of compound of 3g
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"H NMR spectra of compound of 3h
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H NMR spectra of compound of 3i
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H NMR spectra of compound of 3j
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"H NMR spectra of compound of 3k
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H NMR spectra of compound of 31
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H NMR spectra of compound of 3m
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H NMR spectra of compound of 3n
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H NMR spectra of compound of 30
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H NMR spectra of compound of 3p
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H NMR spectra of compound of 3q
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H NMR spectra of compound of 3r
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H NMR spectra of compound of 3s

1

= L=
g
- poLLFI—
L=
13621 .
DEM.._V. NV, =L0€E |
61ZE'L La
| o 2Pz 6E—
S
Fa
L= 1LE8'09—
[= £88L'9L
. [ LO00'LL
:
%M.ﬁ Le 6l1zLL!
zﬁ.% = 80T |
- = |
009¢ 7 soef.
SILzY [*5
a
Lax
T LBI01Z 1
m%@x:ﬁ
| zoee9z |
H5 = &4 L19b 21
" L — 251621
Oty S —— 00T L n S 6501 061
bEiT e N © = 9lz8'1eL-f
plelL O = pOs9 ZEL
0p0z'L T @) ik 2 Leblgeld
6657°L = ek =S G63E 6£ 1
0ZLT'L e) / g 6lE96EL
ploge c 0 s 965021/
- &, D
£56'L~, T )
SHLG'LS O «
m Z1F8'991 —
e g2 IPIETLL—
wn
L= =1
) =
| s p4
=
O

13

20 10

30

140 130 120 110 100 90 80 70 60 50
£l (ppm)

CO,CoHs

CHyPh
COzH
160 150

180 170

190




"H NMR spectra of compound of 3t
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H NMR spectra of compound of 3u
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H NMR spectra of compound of 3v
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H NMR spectra of compound of 3w
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H NMR spectra of compound of 3x
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H NMR spectra of compound of 3y
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H NMR spectra of compound of 3z
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H NMR spectra of compound of 3aa
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H NMR spectra of compound of 3ac
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H NMR spectra of compound of 3ad
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H NMR spectra of compound of 3ae
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H NMR spectra of compound of D,-3ae
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H NMR spectra of compound of 3af

1

Lol E—

BYEES,

88L5°9
SPGGED
1000°LA
FOLOL;
£6FE LA
019¢°L ﬁ
PZRE LA
%a..__ﬁ.ﬁ
890F" L

0T LA
mmmw.?r

LIS LA,
SReR' LS

33

s
5.0 45 40

f1 (ppm)

55

6.0

63

10

X CO,CH,Ph

30

H,CO

C NMR spectra of compound of 3af

100

13

SREL'SS—
LOSF 99—

ohmb..oh
boom.chv
ELITLL

8BLSTLLA

L1287 LLLY
SLES'LLL

8 ;Hv.cm_._,,
SKLY 0TI
024522

$199°7Z1

1062821
Lzss'szlY
SE0G'SE L~
LOGL'LEL =

0L90°6S1
Z5RY" m—m‘/n
050L°961

0528991 —

x_CO,CH,Ph

HsCO

40 30 20 10

30

190 180 170 160 150 140 130 120 10 100 90 80 70
£l (ppm)
S47

200




