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1. General information
Instrumentation

"H NMR spectra were recorded on JEOL JNM-ECZS 400 MHz spectrometers. '3C NMR spectra were recorded
on JEOL JNM-ECZS 101 MHz spectrometer. Chemical shifts (6 values) were reported in parts per million (ppm),
with coupling constants in Hz. Chemical shifts () were reported with respect to the corresponding solvent residual
peak at 7.26 ppm for CDCl;, 3.31 for CD;0D, 1.94 for CD;CN and 2.50 DMSO-ds for 'H-NMR. BC-NMR
spectra were reported in ppm using the central peak of CDCl; (77.16 ppm), CD;0D (49.00), CD;CN (118.26) and
39.52 DMSO-d;s. Spectra were processed with MestReNova 14.0. HPLC-MS Spectra were obtained on Aglient
6120 electron spray ionization-quadrupole mass spectrometer (ESI-MS). HRMS spectra were acquired with
Agilent 1100 Series LC/MSD and AB SCIEX TripleTOF 5600+ mass spectrometers. HPLC analyses were
recorded on Agilent 1260 liquid chromatography (C18, mobile phase A: water; mobile phase B: acetonitrile).
Solvents

Experiments were performed under air or an atmosphere of nitrogen, using anhydrous solvents. (Petroleum ether
(PE), ethyl acetate (EA), dichloromethane (DCM) and methyl alcohol (MeOH)) were used as received for column
chromatography.
Others

Bulk chemicals were purchased from Adamas, TCI, or J&K and used as received unless otherwise stated.
All glassware is oven-dried before the usage. The reactions were monitored by thin-layer chromatography
(TLC) using plates coated with silica gel (HSGF254) form Qingdao Ocean chemical and visualization of the
spots was achieved by exposure to 254 nm UV light or iodine fumigation. Column chromatography was

performed using 300-400 mesh silica with the corresponding solvent system.
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2. Experimental procedures and methods.

2.1 General procedure A for the preparation of tertiary cinnamyl alcohols

Pd(OAc),, K,CO;, TBAB NS OH
+ %H P
| DMF, N, 100°C

1a

According to the modified Heck’s method,! a mixture of 1-iodo-4-methylbenzene (10.0 g, 45.9 mmol), 2-
methylbut-3-en-2-ol (5.9 g, 68.9 mmol), K,CO; (9.5 g, 68.9 mmol), Tetrabutylammonium bromide (TBAB) (4.5 g,
13.8 mmol), palladium(Il) acetate (260 mg, 1.2 mmol) and DMF (100 mL) in a three-neck flask under N,
atmosphere was stirred at 100°C for 12 hours. Then, the reaction mixture was cooled followed by the addition of
H,0 (50 mL) and extraction with EA (50 mL % 3). The organic layers were combined, washed with brine, dried
over anhydrous Na,SOy, filtered and concentrated in vacuo. The crude product was purified by silica gel column

chromatography (EA/PE = 1:4, retention factor values (R¢) = 0.2) to afford compound 1a.

2.2 General procedure B for the preparation of secondary cinnamyl alcohols

OH

| on PA(OAC), K;CO;, TBAB, PPhy, AGOAC ~
+ / _—
/©/ /\r DMF, N,, 100°C

3a

According to the modified Jeffery’s method,? a mixture of 1-iodo-4-methylbenzene (1.5 g, 6.9 mmol), but-3-en-
2-0l (0.75 g, 10.4 mmol), K,CO5 (1.4 g, 10.4 mmol), Tetrabutyl ammonium bromide (TBAB, 0.68 g, 2.1 mmol),
PPh; (0.14g, 0.52 mmol), silver acetate (0.58g, 3.5mmol), palladium(II) acetate (38 mg, 0.17 mmol) and DMF (20
mL) in a three-neck flask under N, atmosphere was stirred at 100°C for 12 hours. Then, the reaction mixture was
cooled to room temperature, then H,O (30mL) was added and the mixture wasextracted by EA (20mL x 3). The
organic layers were washed with brine, dried over anhydrous Na,SO,, filtered and concentrated in vacuo. The
combined crude product was purified by silica gel column chromatography (EA/PE = 1:9, Ry = 0.2) to afford

compound 3a.

2.3 General procedure C for the preparation of secondary and tertiary cinnamyl ether
EtOH, 60°C
1a 2a

In a 25 mL round-bottom flask, (E£)-2-methyl-4-(p-tolyl)but-3-en-2-ol (1a, 0.35 g, 2.0 mmol) was dissolved in
EtOH (5 mL), then CuSO45H,0 (25 mg, 0.1 mmol) and neocuproine (21 mg, 0.1 mmol) were added subsequently.
The reaction was stirred at 60 °C for 1 hour. TLC (EA/PE = 1:9) and LC-MS indicated the completion of the
transformation. After cooling to room temperature, the reaction mixture was poured into water (40 mL), extracted
with EA (3 x 20 mL), washed with brine (30 mL) and dried over anhydrous Na,SO,. After evaporation of the
solvent, the residue was purified by silica gel chromatography (EA/PE = 1:19, Ry = 0.2) to afford compound 2a.

2.4 Establishment of HPLC standard method

A HPLC method was established to calculate the conversion ratio. The UV absorption characteristics of 1a, 2a,
and 2aa are different. If the peak area ratio was used for yield calculation directly, it will bring non-negligible error.
A method for calculating the concentration through a standard curve was developed.

HPLC method: EC-C18; water/acetonitrile gradient elute (Table S1); flow rate = 1.0 mL/min; [J = 254 nm;
mobile phase A, H,O; mobile phase B, MeCN. Compounds 1a, 2a and 2aa were well separated by the HPLC

method. The results were demonstrated in Figure S1.



Table S1. Time table of the gradient elution conditions of the HPLC method

Time A % (H,0) B % (MeCN) Flow rate
2 min 40 60 1 mL/min
9 min 20 80 1 mL/min
10 min 40 60 1 mL/min
11 min 60 40 1 mL/min
12 min 80 20 1 mL/min
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Figure S1. HPLC analysis of compound 1a (left), 2a (middle) and 2aa (right). The relative position was
determined by the standard sample after structure identification. tgla = 5.771 min, tg2a = 10.529 min, tR2aa =
11.529 min.

Then, five different concentrations of compounds 1a, 2a, and 2aa were performed by HPLC method. The
standard curves of compounds 1a, 2a, and 2aa were achieved and shown in Figure S2, Figure S3, and Figure S4,
respectively. A mixture of EtOH solution of these three compounds (1a, 2a, and 2aa; 0.54 mmol/L) was subjected
to HPLC by this method, and the result was shown in Figure S5. Calculated concentrations and actual
concentrations were stated in Table S2. The concentrations calculated by the standard curve are matching the
actual concentrations. These results show that it is reliable to calculate the concentration through their respective

standard curves.

entry C(mmolll)  Area(mAu) 1
e ¥=8680.7x + 338.63
1 0.1 1244 .4 L
2 0.25 3178.1
3 0.5 5438.4
4 1 9712.4
5 2 18040.7 5

Figure S2. Standard curve of compound 1a.
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Figure S3. Standard curve of compound 2a.
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entry C (mmoliL) Area (mAu) (mAu)
1 o1 378.0 e
2 0.25 848.3
3 0.5 1586.9
4 1 3267
5 2 6342 i

Figure S4. Standard curve of compound 2aa.
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Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
S e |--omeeeee | -omeeoee |-ome |

1 5.771 MM 0.0573 5558.62646 1616.48865 41.6839
2 10.529 MM 0.1053 6017.52106 952.25348 45.1251
3 11.529 MM 0.1406 1759.04700 208.52325 13.1910

Figure S5. HPLC analysis report of compound 1a (left) (0.54 mmol/L), 2a (middle) (0.54 mmol/L) and 2aa (right)
(0.54 mmol/L). The relative position was determined by the standard sample after structure identification. tgla =

5.771 min, tg2a = 10.529 min, tg2aa = 11.529 min.

Table S2. Calculated concentration by standard curve compared with the actual concentration of 1a (0.54 mmol/L),

2a (0.54 mmol/L), and 2aa (0.54 mmol/L)

Compound Area (mAu) calculated concentration Accuracy rate
la 5558.6 0.54 100%
2a 6017.5 0.53 98.1%
2aa 1759 0.53 98.1%

2.5 Yield calculation example

Here we choose entry 2 in Table 1 as an example to illustrate how to calculate yield. After the reaction was
continued for 1 h, reaction solution (15 pL) was diluted by MeOH (985 pL) and then subjected to HPLC by
method. The peak areas (mAu-s) of compounds 1la, 2a, and 2aa were shown in Figure S6. The molar
concentration of these three compounds could be easily calculated by the formula of the standard curve. Thus, the

HPLC yields of compounds 2a and 2aa were 64 and 36%, respectively (Table S3).
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Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 5.678 BB 0.0727 157.83096 33.63662 1.1001

2 10.181 BV R ©.1106 1.22040e4 1697.79785 85.0610
3 11.251 BBA  ©0.1168 1985.50830 266.96539 13.8389

Figure S6. HPLC reports of entry 2 in Table 1. HPLC method, tR1a = 5.678 min, tR2a = 10.181 min, tR2aa =
11.251 min.

Table S3. Calculated Yield of 2a and 2aa about Entry 2 in Table 1

Compound Area (mAu) Calculated concentration Yield (%)
la 157.83096 0 0
2a 12204 1.1 64%
2aa 1985.5 0.6 36%




3 Characterization data for the substrates and products

3.1 Characterization data for the substrates

(E)-2-methyl-4-(p-tolyl)but-3-en-2-ol (1a)3

H
~ o)

Synthesis procedure was depicted in 2.1 general procedure A.

Brown solid (5.76 g, 71%). m.p.= 67.4-68.9 °C. 'H NMR (400 MHz, Chloroform-d) ¢ 7.27 (d, J = 8.1 Hz, 2H),
7.11 (d, J= 7.9 Hz, 2H), 6.54 (d, J = 16.1 Hz, 1H), 6.29 (d, J = 16.1 Hz, 1H), 2.32 (s, 3H), 1.57 (s, 1H), 1.41 (s,
6H). 3C{!H} NMR (101 MHz, Chloroform-d) § 137.34, 136.57, 134.18, 129.36, 126.39, 126.32, 71.16, 29.98,
21.26. HRMS (Q-TOF): m/z [M+Na]* calced for C;,H;c0ONa 199.1093, found: 199.1091.

(E)-2-methyl-4-phenylbut-3-en-2-ol (1b)*

~ OH

Following general procedure A, iodobenzene (5 g, 25 mmol), 2-methylbut-3-en-2-ol (3.23 g, 37.5 mmol) were
used. The crude product was purified by silica gel column chromatography (EA/PE = 1:9) to afford 1b.

Brown oil (3.45 g, 84.1%). 'H NMR (400 MHz, Chloroform-d) J 7.40 — 7.35 (m, 2H), 7.31 (td, J= 7.5, 1.3 Hz,
2H), 7.25 - 7.19 (m, 1H), 6.58 (d, J = 16.1 Hz, 1H), 6.35 (d, J = 16.1 Hz, 1H), 1.78 (s, 1H), 1.42 (s, 6H). 3C{!H}
NMR (101 MHz, Chloroform-d) ¢ 137.64, 137.03, 128.68, 127.53, 126.52, 126.46, 71.17, 29.97. HRMS (Q-TOF):
m/z [M+Na]* calcd for C;;H4ONa 185.0937, found: 185.0938.

(E)-4-(4-(tert-butyl)phenyl)-2-methylbut-3-en-2-o0l (1¢)’

~ OH

Following general procedure A, 1-(tert-butyl)-4-iodobenzene (2 g, 25 mmol) and 2-methylbut-3-en-2-ol (3.23 g,
37.5 mmol) were used. The crude product was purified by silica gel column chromatography (EA/PE = 1:9) to
afford 1c.

Brown oil (1.04 g, 67.9%). 'H NMR (400 MHz, Chloroform-d) ¢ 7.35 (m, 4H), 6.58 (d, J = 16.1 Hz, 1H), 6.34
(d, J=16.1 Hz, 1H), 1.98 (s, 1H), 1.43 (s, 6H), 1.33 (s, 9H). BC{!H} NMR (101 MHz, Chloroform-d) § 150.61,
136.99, 134.27, 126.26, 126.18, 125.61, 71.18, 34.65, 31.43, 30.01. HRMS (Q-TOF): m/z [M+Na]" caled for
C;5H,,0Na 241.1563, found: 241.1561.

(E)-4-(2-aminophenyl)-2-methylbut-3-en-2-ol (1d)°

NH,
OH
N

According to a reported literature®, a mixture of 2-iodoaniline (1.0 g, 4.57 mmol), 2-methylbut-3-en-2-o0l (1.97 g,
22.85 mmol), palladium acetate (0.1 g, 0.457 mmol) and DPPF (0.67 g, 0.91 mmol) [with K,CO; (0.95 g, 6.86

mmol) in the case of basic conditions] in H,O (25 mL) at 100 °C under N, atmosphere for 3 h. Then the reaction


http://www.youdao.com/w/palladium%20acetate/#keyfrom=E2Ctranslation

mixture was cooled to room temperature, extracted with DCM (20 mL x 3), and the organic layer was washed with
brine, dried over anhydrous Na,SOy, filtered and concentrated in vacuo, The combined crude product was purified
by silica gel column chromatography (EA/PE = 3:7) to afford 1d.

Brown oil (0.52 g, Yield: 64%). '"H NMR (400 MHz, Chloroform-d) 6 7.25 — 7.21 (m, 1H), 7.05 (td, J= 7.6, 1.6
Hz, 1H), 6.75 (td, J= 7.5, 1.2 Hz, 1H), 6.69 — 6.61 (m, 2H), 6.20 (d, J = 15.8 Hz, 1H), 3.18 (s, 3H), 1.40 (s, 6H).
I3C{!H} NMR (101 MHz, Chloroform-d) § 143.63, 139.57, 128.47, 127.39, 123.50, 121.75, 119.20, 116.32, 71.35,
30.14. HRMS (Q-TOF): m/z [M+Na]* calcd for C;;H;sNONa 200.1046, found: 200.1045.

(E)-3-(3-hydroxy-3-methylbut-1-en-1-yl)phenol (1e)

HO NS OH

Following general procedure A, 3-iodophenol (2 g, 9.1 mmol) and 2-methylbut-3-en-2-ol (1.17 g, 13.64 mmol)
were used. The crude product was purified by silica gel column chromatography (EA/PE = 1:4) to afford 1e.

Brown oil (1.25 g, 77.2%). 'H NMR (400 MHz, Methanol-dy) 6 7.07 (t, J = 7.8 Hz, 1H), 6.84 — 6.78 (m, 2H),
6.61 (ddd, J = 8.1, 2.5, 1.0 Hz, 1H), 6.46 (d, J = 16.1 Hz, 1H), 6.28 (d, J = 16.1 Hz, 1H), 1.34 (s, 6H). 3C{!H}
NMR (101 MHz, Methanol-d,) ¢ 157.32, 138.77, 137.20, 129.16, 126.13, 117.68, 113.99, 112.50, 70.06, 28.58.
HRMS (Q-TOF): m/z [M+Na]* calcd for C;;H;40,Na 201.0886, found: 201.0888.

(E)-1-(4-(3-hydroxy-3-methylbut-1-en-1-yl)phenyl)ethan-1-one (1f)’

Y©A)<m

0

Following general procedure A, 1-(4-iodophenyl)ethan-1-one (1.0 g, 4.06 mmol) and 2-methylbut-3-en-2-ol
(0.52 g, 6.09 mmol) were used. The crude product was purified by silica gel column chromatography (EA/PE =
3:17) to afford 1f.

Yellow oil (0.43 g, 51.8%). 'H NMR (400 MHz, Chloroform-d) § 7.88 — 7.82 (m, 2H), 7.43 — 7.37 (m, 2H),
6.60 (d, J = 16.1 Hz, 1H), 6.44 (d, J = 16.1 Hz, 1H), 2.54 (s, 3H), 1.40 (s, 6H). BC{!H} NMR (101 MHz,
Chloroform-d) 6 197.87, 141.95, 140.71, 135.87, 128.84, 126.54, 125.49, 71.09, 29.89, 26.63. LC-MS (ESI): m/z
[M + Na]*
caled for C3Hc0,Na 227.1; found 227.1

Methyl (E)-4-(3-hydroxy-3-methylbut-1-en-1-yl)benzoate (1g)

N OH
_O

(o}

Following general procedure A, methyl 4-iodobenzoate (0.86 g, 3.28 mmol) and 2-methylbut-3-en-2-ol (0.42 g,
4.92 mmol) were used. The crude product was purified by silica gel column chromatography (EA/PE = 1:19 to 1:9)
to afford 1g.

Brown oil (0.58 g, 80.6%). 'H NMR (400 MHz, Chloroform-d) 6 7.96 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.6 Hz,
1H), 7.42 — 7.40 (m, 1H), 7.40 — 7.37 (m, 1H), 6.60 (d, /= 16.1 Hz, 1H), 6.44 (d, J = 16.1 Hz, 1H), 3.88 (s, 3H),
1.80 (s, 1H), 1.41 (s, 6H). BC{'H} NMR (101 MHz, Chloroform-d)  167.06, 141.66, 140.31, 130.01, 128.88,
126.39, 125.65, 71.17, 52.17, 29.91. HRMS (Q-TOF): m/z calcd for [M+Na]* C,3H;s0sNa 243.0992, found:
243.1001.



(E)-4-(3-hydroxy-3-methylbut-1-en-1-yl)benzonitrile (1h)’

~
’d

N

Following general procedure A, 4-iodobenzonitrile (2 g, 7.7 mmol) and 2-methylbut-3-en-2-ol (0.99 g, 11.6
mmol) were used. The crude product was purified by silica gel column chromatography (EA/PE = 1:9) to afford
1h.

Brown oil (0.73 g, 44.8%). 'H NMR (400 MHz, Chloroform-d) é 7.56 (d, J = 8.5 Hz, 2H), 7.45 — 7.40 (m, 2H),
6.60 (d, J = 16.1 Hz, 1H), 6.45 (d, J = 16.0 Hz, 1H), 1.71 (s, 1H), 1.41 (s, 6H). BC{!H} NMR (101 MHz,
Chloroform-d) ¢ 141.73, 141.55, 132.48, 127.00, 125.07, 119.07, 110.64, 71.17, 29.93. HRMS (Q-TOF): m/z
calcd for [M+Na]* C;,H3NONa 210.0889, found: 210.0886.

(E)-4-(3,4-dichlorophenyl)-2-methylbut-3-en-2-ol (1i)

Cl N OH

Cl

Following general procedure A, 1,2-dichloro-4-iodobenzene (1.0 g, 3.66 mmol) and 2-methylbut-3-en-2-ol (0.47
g, 5.49 mmol) were used. The crude product was purified by silica gel column chromatography (EA/PE = 1:19) to
afford 1i.

Brown oil (0.48 g, 56.5%). 'H NMR (400 MHz, Chloroform-d) § 7.39 (d, J = 2.1 Hz, 1H), 7.30 (d, J = 8.3 Hz,
1H), 7.12 (dd, J = 8.3, 2.1 Hz, 1H), 6.45 (d, /= 16.1 Hz, 1H), 6.29 (d, J = 16.0 Hz, 1H), 2.23 (s, 1H), 1.38 (s, 6H).
I3C{!H} NMR (101 MHz, Chloroform-d) § 139.65, 137.27, 132.65, 130.97, 130.48, 128.15, 125.73, 124.32, 71.11,
29.90. HRMS (Q-TOF): m/z caled for [M+Na]* C;;H;,C,ONa 253.0157, found: 253.0164.

(E)-4-(4'-bromo-[1,1'-biphenyl]-4-yl)-2-methylbut-3-en-2-ol (1j)

& Q O / OH

Following general procedure A, 4-bromo-4'-iodo-1 1'-biphenyl (0.3 g, 0.83 mmol) and 2-methylbut-3-en-2-ol
(0.1 g, 1.24 mmol) were used. The crude product was purified by silica gel column chromatography (EA/PE = 1:9)
to afford 1j.

Brown solid (0.21 g, 79.8%). m.p.= 157.5-159.1 °C. 'H NMR (400 MHz, Acetonitrile-d3) 6 7.61 — 7.52 (m, 6H),
7.49 — 7.44 (m, 2H), 6.58 (d, J = 16.1 Hz, 1H), 6.44 (d, J = 16.1 Hz, 1H), 1.31 (d, /= 1.1 Hz, 6H). BC{'H} NMR
(101 MHz, Acetonitrile-ds) J 139.17, 138.23, 137.19, 131.91, 128.62, 127.02, 126.89, 124.90, 121.04, 117.37,
70.11, 29.28. HRMS (Q-TOF): m/z calcd for [M+Na]* C;7H;7BrONa 339.0355, found: 339.0362.

3-(2-hydroxy-2-methylpropylidene)isobenzofuran-1(3H)-one (1k) &

o o

OH  Pd(PPhj3),Cly, Cul
oH , % (PPh3),Cly, Cul o)
| Z TEA \

1k OH

A suspension of 2-iodobenzoic acid (5 g, 0.02 mol), 2-methylbut-3-yn-2-ol (1.85 g, 0.022 mol), Pd(PPhs;),Cl,,
(0.28 g, 0.4 mmol), Cul(0.19 g, 10 mmol) and TEA (60 mL) in a round-bottom flask under N, atmosphere was
stirred at room temperature for 12 h. Then, H,O (50 mL) was added, and the mixture was extracted with EA (50



mL x 3). The organic layers were washed with brine, dried over anhydrous Na,SOy,, filtered and concentrated in
vacuo, and the combined crude product was purified by silica gel column chromatography (EA/PE= 1:9 to 1:4) to
afford compound 1k.

Brown oil (3.6 g, 90%). 'H NMR (400 MHz, DMSO-ds) ¢ 8.06 (d, J = 8.0 Hz, 1H), 7.76 (t, J = 7.5 Hz, 1H),
7.60 (d, J = 7.8 Hz, 1H), 7.49 (t, J = 8.2 Hz, 1H), 6.74 (s, 1H), 5.49 (s, 1H), 1.38 (s, 6H). 3C NMR (101 MHz,
DMSO-dg) 0 163.61, 162.25, 137.70, 135.77, 129.21, 128.65, 126.76, 119.74, 99.94, 69.98, 28.76. LC-MS (ESI):
m/z [M + HJ* calcd for C;,H;303 205.2; found 205.2.

(E)-4-(4-(dimethylamino)phenyl)but-3-en-2-ol (32a)°

W o
SN

I

To a 100 mL three-necked flask was added a solution of (E)-3-(4-(dimethylamino)phenyl)acrylaldehyde (0.5 g,
2.85 mmol) in dry THF (15 mL) followed by dropwise addition of CH3;MgBr (8.5 mL,1 mol/L) at 0 °C under N,
atmosphere for 3 hours. The mixture was quenched with saturated aqueous NH4Cl (20 mL), extracted with EA (15
mL X 3), the combined organic layers were washed with brine, dried over anhydrous Na,SO,, filtered and
concentrated in vacuo. The combined crude product was purified by silica gel column chromatography (EA/PE =
1:19) to afford 3a.

Orange solid (0.48 g, 89%). m.p.= 83.6-84.9 °C. 'H NMR (400 MHz, Chloroform-d)  7.26 (dd, J = 8.2, 1.4 Hz,
2H), 6.69 — 6.64 (m, 2H), 6.45 (d, J=15.8 Hz, 1H), 6.05 (dd, J = 15.8, 6.8 Hz, 1H), 4.43 (t, /= 6.4 Hz, 1H), 2.94
(s, 6H), 1.74 (s, 1H), 1.34 (d, J = 6.4 Hz, 3H). *C{'H} NMR (101 MHz, Chloroform-d) § 150.27, 129.74, 129.44,
127.53, 125.25, 112.59, 69.44, 40.61, 23.59. LC-MS (ESI): m/z [M + H]" calcd for C;,H;sNO 192.2; found 192.2.

(E)-4-(p-tolyl)but-3-en-2-ol (3b)!°

X OH

Synthesis procedure was depicted in 2.2 general procedure B.

Yellow oil (320 mg, 88%). '"H NMR (400 MHz, Chloroform-d) § 7.32 — 7.20 (m, 2H), 7.11 (d, J = 7.9 Hz, 2H),
6.52 (d, J=15.9 Hz, 1H), 6.20 (dd, J = 15.9, 6.5 Hz, 1H), 4.46 (p, J = 6.4 Hz, 1H), 2.33 (s, 3H), 1.77 (d, /= 10.2
Hz, 1H), 1.36 (d, J = 6.4 Hz, 3H). *C{!H} NMR (101 MHz, Chloroform-d) § 137.56, 133.99, 132.65, 129.44,
129.38, 126.47, 69.11, 23.50, 21.27. HRMS (Q-TOF): m/z calcd for [M+Na]" C;;H;4O Na 185.0937, found:
185.0937.

(E)-4-(4-(tert-butyl)phenyl)but-3-en-2-ol (3¢)

X OH

Following general procedure B, 1-(tert-butyl)-4-iodobenzene (0.5 g, 1.9 mmol) and but-3-en-2-ol (0.21 g, 2.9
mmol) were added. The crude product was purified by silica gel column chromatography (EA/PE = 1:9) to afford
3ec.

Light yellow oil (0.3 g, 76%). '"H NMR (400 MHz, Chloroform-d) ¢ 7.37 — 7.29 (m, 4H), 6.54 (dd, J=15.9, 1.2
Hz, 1H), 6.22 (dd, J=15.9, 6.5 Hz, 1H), 4.47 (pd, J = 6.4, 1.2 Hz, 1H), 1.82 (s, 1H), 1.36 (d, /= 6.4 Hz, 3H), 1.31



(s, 9H). *C{'H} NMR (101 MHz, Chloroform-d) § 150.87, 134.00, 132.94, 129.28, 126.28, 125.61, 69.12, 34.66,
31.38, 23.52. HRMS (Q-TOF): m/z calcd for [M+Na]* C,4H,0ONa 227.1406, found: 227.1420.

(E)-3-(3-hydroxybut-1-en-1-yl)phenol (3d)
OH
HK@/%)\

Following general procedure B, 3-iodophenol (0.5 g, 2.3 mmol), but-3-en-2-ol (0.25 g, 3.5 mmol) were added.
The crude product was purified by silica gel column chromatography (EA/PE = 1:4) to afford 3d.

Colorless oil (0.25 g, 67.1%). 'H NMR (400 MHz, DMSO-ds) 6 9.29 (d, J = 3.3 Hz, 1H), 7.05 (t, J = 7.8 Hz,
1H), 6.83 — 6.69 (m, 2H), 6.58 (dd, J=17.9, 2.6 Hz, 1H), 6.41 — 6.31 (m, 1H), 6.14 (dd, J=15.9, 5.5 Hz, 1H), 4.79
(d, J= 4.3 Hz, 1H), 4.23 (q, J = 5.8 Hz, 1H), 1.15 (d, J = 6.3 Hz, 3H). ¥C{'H} NMR (101 MHz, DMSO-ds) §
158.06, 138.75, 135.75, 130.04, 127.83, 117.68, 114.86, 113.22, 67.10, 24.32. HRMS (Q-TOF): m/z calcd for
[M+Na]* C;oH;,0,Na 187.0730, found: 187.0734.

(E)-4-(4-aminophenyl)but-3-en-2-ol (3¢)!!
OH

/©/§)\
H,N

2

Following general procedure B, 4-iodoaniline (1.0 g, 4.6 mmol), but-3-en-2-ol (0.5 g, 6.9 mmol) were added.
The crude product was purified by silica gel column chromatography (EA/PE= 1:4) to afford 3e.

Yellow oil (0.45 g, 60%). 'H NMR (400 MHz, Chloroform-d) 6 7.20 — 7.15 (m, 2H), 6.65 — 6.59 (m, 2H), 6.44
(d, J = 14.8 Hz, 1H), 6.04 (dd, J = 15.8, 6.8 Hz, 1H), 4.43 (pd, J = 6.4, 1.1 Hz, 1H), 1.33 (d, J = 6.3 Hz, 3H).
I3C{!H} NMR (101 MHz, Chloroform-d) ¢ 146.18, 129.99, 129.63, 127.72, 115.22, 113.52, 69.37, 23.55. HRMS
(Q-TOF): m/z caled for [M+H]" C;(H4NO 164.1070, found: 164.1067.

Methyl (E)-4-(3-hydroxybut-1-en-1-yl)benzoate (3f)?

X
O

(o}

Following general procedure B, methyl 4-iodobenzoate (0.5 g, 1.9 mmol), but-3-en-2-ol (0.21 g, 2.9 mmol)
were added. The crude product was purified by silica gel column chromatography (EA/PE = 1:9) to afford 3f.

White solid (0.2 g, 51%). m.p.=71.1-73.0 °C. 'H NMR (400 MHz, Chloroform-d) J 8.02 — 7.90 (m, 2H), 7.40
(dd, J=8.4, 1.8 Hz, 2H), 6.58 (d, J=16.0 Hz, 1H), 6.36 (ddd, /= 15.9, 6.0, 1.7 Hz, 1H), 4.57 — 4.43 (m, 1H), 3.89
(d, J = 1.7 Hz, 3H), 1.83 (s, 1H), 1.36 (d, J = 6.5 Hz, 3H). BC{'H} NMR (101 MHz, Chloroform-d) & 167.01,
141.38, 136.37, 130.02, 129.10, 128.35, 126.41, 68.73, 52.16, 23.45. LC-MS (ESI): m/z [M + H]* caled for
C,H505 207.1; found 207.1.

(E)-4-(3-hydroxybut-1-en-1-yl)benzonitrile (3g)!3

OH

/@/%)\
Z
’

N

Following general procedure B, 4-iodobenzonitrile (1.5 g, 6.5 mmol) and but-3-en-2-ol (0.7 g, 9.8 mmol) were

added. The crude product was purified by silica gel column chromatography (EA/PE = 1:9) to afford 3g.



Yellow oil (0.48 g, 44%). '"H NMR (400 MHz, Chloroform-d) 6 7.61 — 7.55 (m, 2H), 7.47 — 7.40 (m, 2H), 6.63
—6.54 (m, 1H), 6.37 (dd, J = 16.0, 5.8 Hz, 1H), 4.51 (p, J = 5.8 Hz, 1H), 1.65 (s, 1H), 1.37 (d, J = 6.5 Hz, 3H).
I3C{!H} NMR (101 MHz, Chloroform-d) J 141.44, 137.60, 132.51, 127.55, 127.01, 119.03, 110.85, 68.50, 23.47.
LC-MS (ESI): m/z [M + HJ" caled for C;H;,NO 174.1; found 174.1.

3.2 Characterization data for the products

(E)-1-(3-ethoxy-3-methylbut-1-en-1-yl)-4-methylbenzene (2a)

L

o~F

Synthesis procedure was depicted in 2.3 general procedure C.

Colorless oil (0.34 g, 90.0%). '"H NMR (400 MHz, Chloroform-d) 6 7.29 (d, J = 8.1 Hz, 2H), 7.13 (d, J= 7.9 Hz,
2H), 6.44 (d, J=16.3 Hz, 1H), 6.17 (d, /= 16.3 Hz, 1H), 3.40 (q, /= 7.0 Hz, 2H), 2.34 (s, 3H), 1.38 (s, 6H), 1.18
(t, J= 7.0 Hz, 3H). BC{'H} NMR (101 MHz, Chloroform-d) § 137.34, 134.98, 134.28, 129.37, 128.54, 126.37,
75.00, 58.06, 26.62, 21.26, 16.27. HRMS (Q-TOF): m/z calcd for [M+Na]* C;4HONa 227.1406, found:
227.1412.

(E)-1-methyl-4-(3-methylbuta-1,3-dien-1-yl)benzene (2aa)'*

NS

To a 25 mL round bottom flask, (E)-2-methyl-4-(p-tolyl)but-3-en-2-ol (1a, 0.35 g, 2.0 mmol) dissolving in
EtOH (10 mL) was added followed by the addition of H,SO4 (9.8 mg, 0.1 mmol). The reaction was stirred at 60°C
for 1 hour. After cooling, the reaction mixture was poured into water (40 mL), extracted with EA (3 x 20 mL),
washed with brine (30 mL) and dried over anhydrous Na,SO,. After evaporation of the solvent, the residue was
purified by silica gel chromatography and eluted with PE (R¢= 0.8) to afford compound 2aa.

Colourless oil (0.25 g, 80%). 'H NMR (400 MHz, Chloroform-d) § 7.41 — 7.34 (m, 2H), 7.22 — 7.15 (m, 2H),
6.90 (d, J=16.1 Hz, 1H), 6.56 (d, J= 16.1 Hz, 1H), 5.19 — 5.07 (m, 2H), 2.38 (s, 3H), 2.05 — 2.00 (m, 3H). *C{'H}
NMR (101 MHz, Chloroform-d) ¢ 142.30, 137.41, 134.73, 130.86, 129.49, 128.77, 126.54, 117.00, 21.38, 18.78.
LC-MS (ESI): m/z [M + H]* calcd for C{,H;5 159.1; found 159.1.

(E)-(3-ethoxy-3-methylbut-1-en-1-yl)benzene (2b)
o\
Sal

Following general procedure C, 1b (0.32 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 3:97) to afford 2b.

Yellow oil (0.31 g, 82%). 'H NMR (400 MHz, Chloroform-d) 6 7.44 —7.39 (m, 2H), 7.37 — 7.30 (m, 2H), 7.27
—7.22 (m, 1H), 6.50 (d, J=16.4 Hz, 1H), 6.25 (d, J=16.3 Hz, 1H), 3.42 (q, /= 7.0 Hz, 2H), 1.41 (s, 6H), 1.21 (t,
J=7.0 Hz, 3H). BC{'H} NMR (101 MHz, Chloroform-d) ¢ 137.14, 136.08, 128.74, 128.70, 127.58, 126.52, 74.97,
58.11, 26.65, 16.32. HRMS (Q-TOF): m/z [M+Na]* caled for C;3H;30ONa 213.1250, found: 213.1264.

(E)-1-(tert-butyl)-4-(3-ethoxy-3-methylbut-1-en-1-yl)benzene (2¢)

10



o™~
A
Following general procedure C, 1c (0.44 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography and eluted with PE to afford 2c.
Light yellow oil (0.37 g, 75.4%). '"H NMR (400 MHz, Chloroform-d) é 7.41 (s, 4H), 6.53 (d, J = 16.3 Hz, 1H),
6.26 (d, J=16.4 Hz, 1H), 3.46 (q, J = 7.0 Hz, 2H), 1.44 (s, 6H), 1.38 (s, 9H), 1.24 (t, J = 7.0 Hz, 3H). *C{!H}

NMR (101 MHz, Chloroform-d) & 150.67, 135.28, 134.36, 128.53, 126.28, 125.63, 75.01, 58.10, 34.67, 31.47,
26.73, 16.35. HRMS (Q-TOF): m/z [M+Na]* calcd for C;7H,ONa 269.1876, found: 269.1892.

(E)-2-(3-ethoxy-3-methylbut-1-en-1-yl)aniline (2d)
o
X

Following general procedure C, 1d (0.35 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:19) to afford 2d.

Brown oil (0.22 g, 56%). 'H NMR (400 MHz, Chloroform-d) § 7.29 — 7.23 (m, 1H), 7.07 (td, J = 7.6, 1.6 Hz,
1H), 6.76 (td, J="7.5, 1.2 Hz, 1H), 6.67 (dd, J=7.9, 1.2 Hz, 1H), 6.53 (d, J=16.2 Hz, 1H), 6.10 (d, /= 16.2 Hz,
1H), 3.78 (s, 2H), 3.43 (q, J = 7.0 Hz, 2H), 1.39 (s, 6H), 1.19 (t, J = 7.0 Hz, 3H). *C{'H} NMR (101 MHz,
Chloroform-d) ¢ 143.70, 137.90, 128.54, 127.49, 124.06, 123.50, 119.12, 116.20, 75.16, 58.12, 26.75, 16.28.
HRMS (Q-TOF): m/z [M+Na]* calcd for C;3H;sNONa 228.1359, found: 228.1363.

(E)-3-(3-ethoxy-3-methylbut-1-en-1-yl)phenol (2¢)
o™
Following general procedure C, 1e (0.36 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:9) to afford 2e.
Colorless oil (0.26 g, 55%). 'H NMR (400 MHz, Chloroform-d) § 7.22 — 7.15 (m, 2H), 6.98 (t, /= 2.1 Hz, 1H),
6.90 (dt,J=17.7, 1.3 Hz, 1H), 6.77 (ddd, /= 8.1, 2.5, 0.9 Hz, 1H), 6.44 (d, /= 16.3 Hz, 1H), 6.22 (d, J=16.2 Hz,
1H), 3.47 (q, J = 7.0 Hz, 2H), 1.41 (s, 6H), 1.19 (t, J = 7.1 Hz, 3H). BC{'H} NMR (101 MHz, Chloroform-d) §

156.57, 138.32, 135.39, 129.95, 129.09, 119.26, 115.19, 112.63, 75.94, 58.54, 26.44, 16.06. HRMS (Q-TOF): m/z
[M+Na]* caled for C3H;30,Na 229.1199, found: 229.1208.

(E)-1-(4-(3-ethoxy-3-methylbut-1-en-1-yl)phenyl)ethan-1-one (2f)
o™~
X
i

Following general procedure C, 1f (0.41 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:49 to 1:19) to afford 2f.

Colorless oil (0.28 g, 60%). 'H NMR (400 MHz, Chloroform-d) § 7.91 — 7.86 (m, 2H), 7.43 (d, J = 8.2 Hz, 2H),
6.50 (d, J=16.3 Hz, 1H), 3.38 (q, /= 7.0 Hz, 2H), 2.56 (s, 3H), 1.37 (d, J = 1.2 Hz, 6H), 1.16 (t, /= 7.0 Hz, 3H).
I3C{!H} NMR (101 MHz, Chloroform-d) J 197.63, 141.82, 139.22, 136.03, 128.84, 127.62, 126.52, 74.96, 58.19,
26.64, 26.45, 16.19. HRMS (Q-TOF): m/z [M+Na]" calcd for C;sH,,0,Na 255.1356, found: 255.1375.
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Methyl (E)-4-(3-ethoxy-3-methylbut-1-en-1-yl)benzoate (2g)
o~

N
O

°

Following general procedure C, 1g (0.44 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:49) to afford 2g.

White oil (0.23 g, 46%). '"H NMR (400 MHz, Chloroform-d) J 8.01 — 7.91 (m, 2H), 7.43 — 7.38 (m, 2H), 6.49 (d,
J=16.3 Hz, 1H), 6.32 (d, J=16.3 Hz, 1H), 3.88 (s, 3H), 3.38 (q, /= 7.0 Hz, 2H), 1.36 (s, 6H), 1.16 (t, /= 7.0 Hz,
3H). BC{'H} NMR (101 MHz, Chloroform-d) § 166.95, 141.62, 138.93, 129.99, 128.95, 127.72, 126.33, 74.93,
58.17,52.09, 26.46, 16.19. HRMS (Q-TOF): m/z [M+Na]* calcd for C;5H,00O3sNa 271.1305, found: 271.1324.

(E)-4-(3-ethoxy-3-methylbut-1-en-1-yl)benzonitrile (2h)

o™

w
Z
z

Following general procedure C, 1h (0.37 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:9) to afford 2h.

Colorless oil (0.28 g, 66%). 'H NMR (400 MHz, Chloroform-d) ¢ 7.57 — 7.53 (m, 2H), 7.46 — 7.38 (m, 2H),
6.46 (d, J=16.3 Hz, 1H), 6.32 (dd, /= 16.4, 0.7 Hz, 1H), 3.36 (q, /= 7.0 Hz, 2H), 1.35 (s, 6H), 1.15 (t, /= 7.0 Hz,
3H). BC{'H} NMR (101 MHz, Chloroform-d) § 141.66, 140.31, 132.45, 127.01, 126.96, 119.04, 110.67, 74.89,
58.22,26.39, 16.16. HRMS (Q-TOF): m/z [M+Na]* caled for C;4H,;7NONa 238.1202, found: 238.1217.

(E)-1,2-dichloro-4-(3-ethoxy-3-methylbut-1-en-1-yl)benzene (2i)
o

cl X
Peag

Following general procedure C, 1i (0.48 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:48) to afford 2i.

Light yellow oil (0.31 g, 60%). 'H NMR (400 MHz, Chloroform-d) ¢ 7.43 (d, J= 2.1 Hz, 1H), 7.33 (d, J = 8.3
Hz, 1H), 7.18 (d, J = 2.1 Hz, 1H), 6.36 (d, /= 16.3 Hz, 1H), 6.20 (d, J = 16.3 Hz, 1H), 3.37 (q, J = 7.0 Hz, 2H),
1.35 (s, 6H), 1.16 (t, J= 7.0 Hz, 3H). 3C{!H} NMR (101 MHz, Chloroform-d) § 138.29, 137.28, 132.71, 131.05,

130.48, 128.15, 126.33, 125.67, 74.83, 58.15, 26.45, 16.19. HRMS (Q-TOF): m/z [M+H]" caled for C,3H,,Cl,0
259.0651, found: 259.0612.

(E)-4-bromo-4'-(3-ethoxy-3-methylbut-1-en-1-yl)-1,1'-biphenyl (2j)

O~

Following general procedure C, 1j (0.63 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography and eluted with PE to afford 2j.

White oil (0.36 mg, 52%). 'H NMR (400 MHz, Chloroform-d) ¢ 7.59 — 7.48 (m, 4H), 7.45 (dd, J = 8.5, 3.5 Hz,
4H), 6.50 (d, J=16.3 Hz, 1H), 6.28 (d, /= 16.3 Hz, 1H), 3.41 (q, J = 7.0 Hz, 2H), 1.40 (s, 6H), 1.19 (t,J=7.0 Hz,
3H). BC{'H} NMR (101 MHz, Chloroform-d) § 139.71, 139.03, 136.58, 136.55, 131.98, 128.57, 128.04, 127.14,
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127.01, 121.61, 75.02, 58.14, 26.59, 16.26. HRMS (Q-TOF): m/z [M+Na]* caled for CjoH, BrONa 367.0668,
found: 367.0712.

3-(2-ethoxy-2-methylpropylidene)isobenzofuran-1(3H)-one (2k)

Cﬁicb(
\N
o™\

Following general procedure C, 1k (0.63 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE =1:19) to afford 2k.

White solid. (0.36 mg, 52%). '"H NMR (400 MHz, DMSO-dc) J 8.03 (dt, J= 7.9, 0.9 Hz, 1H), 7.86 (dt, J="7.7,
0.9 Hz, 1H), 7.79 (ddd, J=17.8, 7.3, 1.1 Hz, 1H), 7.60 (td, J = 7.5, 0.9 Hz, 1H), 5.99 (s, 1H), 3.38 (q, /= 7.0 Hz,
2H), 1.43 (s, 6H), 1.07 (t, J= 7.0 Hz, 3H). BC{'H} NMR (101 MHz, DMSO-d;) J 166.84, 144.50, 140.23, 135.60,
130.94, 125.41, 123.21, 121.49, 114.68, 74.75, 58.32, 27.71, 16.48. LC-MS (ESI): m/z [M + H]" calcd for
Cy4H17,0; 233.1; found 233.1. HRMS (Q-TOF): m/z [M+Na]* calcd for C;4H;405Na 255.0992, found: 255.0993.

(E)-4-(3-ethoxybut-1-en-1-yl)-N,N-dimethylaniline (4a)
o
X
Lo

Following general procedure C, 3a (0.38 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:48) to afford 4a.

Yellow oil (0.44 g, 62%). 'H NMR (400 MHz, Chloroform-d) 6 7.33 — 7.27 (m, 2H), 6.71 — 6.66 (m, 2H), 6.44
(d, J=15.9 Hz, 1H), 5.92 (dd, J = 15.9, 7.9 Hz, 1H), 4.03 — 3.92 (m, 1H), 3.59 (dq, J=9.3, 7.0 Hz, 1H), 3.40 (dq,
J=29.3, 7.0 Hz, 1H), 2.96 (s, 6H), 1.35 (d, J = 6.4 Hz, 3H), 1.22 (t, J = 7.0 Hz, 3H). 3C{'H} NMR (101 MHz,
Chloroform-d) § 150.26, 131.13, 127.82, 127.50, 125.33, 112.57, 76.84, 63.40, 40.61, 22.10, 15.56. HRMS (Q-
TOF): m/z [M+H]" calcd for C14H,,NO 220.1696, found: 220.1710.

(E)-1-(3-ethoxybut-1-en-1-yl)-4-methylbenzene (4b)'3
o
/@/\)\

Following general procedure C, 3b (0.32 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:99) to afford 4b.

Colorless oil (0.22 g, 58.3%). 'H NMR (400 MHz, Chloroform-d) J 7.32 — 7.26 (m, 2H), 7.13 (d, J = 7.9 Hz,
2H), 6.48 (d, J = 15.9 Hz, 1H), 6.07 (dd, /= 15.9, 7.6 Hz, 1H), 3.99 (m, 1H), 3.57 (dq, J=9.3, 7.1 Hz, 1H), 3.41
(dgq, J=9.3, 7.0 Hz, 1H), 2.34 (s, 3H), 1.34 (d, /= 6.4 Hz, 3H), 1.22 (t, J = 7.0 Hz, 3H). BC{'H} NMR (101 MHz,
Chloroform-d) ¢ 137.49, 134.05, 131.18, 130.85, 129.36, 126.45, 76.53, 63.62, 21.89, 21.27, 15.54. HRMS (Q-
TOF): m/z [M+Na]* calcd for C;3H;s0ONa 213.1250, found: 213.1246.

(E)-1-(tert-butyl)-4-(3-ethoxybut-1-en-1-yl)benzene (4¢)

o™
}/@A)\
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Following general procedure C, 3¢ (0.41 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:48) to afford 4c.

Colorless oil (0.37 g, 77%). '"H NMR (400 MHz, Chloroform-d) ¢ 7.34 (d, J = 8.0 Hz, 4H), 6.48 (d, /= 15.9 Hz,
1H), 6.07 (dd, J = 16.1, 7.8 Hz, 1H), 3.99 (q, J = 7.3, 6.8 Hz, 1H), 3.60 — 3.51 (m, 1H), 3.44 — 3.35 (m, 1H), 1.32
(s, 3H), 1.30 (s, 9H), 1.19 (t, J= 6.9 Hz, 3H). *C{!H} NMR (101 MHz, Chloroform-d) ¢ 150.82, 134.02, 131.44,
130.72, 126.24, 125.58, 76.53, 63.59, 31.37, 30.28, 21.93, 15.51. HRMS (Q-TOF): m/z [M+Na]* calcd for
C6H,240Na 255.1719, found: 255.1734.

(E)-3-(3-ethoxybut-1-en-1-yl)phenol (4d)
o\
“°©/§)\

Following general procedure C, 3d (0.33 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:4) to afford 4d.

Colorless 0il (0.18 g, 48%). '"H NMR (400 MHz, Chloroform-d) § 7.17 (t, J = 7.8 Hz, 1H), 6.94 — 6.91 (m, 1H),
6.89 (dt,J=17.6, 1.3 Hz, 1H), 6.74 (ddd, J = 8.1, 2.5, 1.0 Hz, 1H), 6.46 (d, J=15.9 Hz, 1H), 6.09 (dd, J=15.9, 7.8
Hz, 1H), 4.04 (tt, J= 7.2, 6.3 Hz, 1H), 3.62 (dq, /= 9.4, 7.0 Hz, 1H), 3.45 (dq, /= 9.4, 7.0 Hz, 1H), 2.04 (s, 1H),
1.34 (d, J = 6.4 Hz, 3H), 1.22 (t, J = 7.0 Hz, 3H). 3C{'H} NMR (101 MHz, Chloroform-d) § 156.41, 138.15,

131.79, 131.25, 129.93, 119.46, 119.41, 115.21, 112.59, 63.89, 21.73, 15.34. HRMS (Q-TOF): m/z [M+Na]* caled
for C1,H,60,Na 215.1043, found: 215.1054.

(E)-4-(3-ethoxybut-1-en-1-yl)aniline (4e)
o

o
H,N

2!

Following general procedure C, 3e (0.33 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:9) to afford 4e.

Yellow oil (0.17 g, 46%). 'H NMR (400 MHz, Chloroform-d) § 7.22 — 7.15 (m, 2H), 6.67 — 6.59 (m, 2H), 6.38
(d, J=15.9 Hz, 1H), 5.89 (dd, J = 15.9, 7.8 Hz, 1H), 4.01 —3.90 (m, 1H), 3.55 (dq, J=9.4, 7.1 Hz, 1H), 3.37 (dq,
J=9.4,7.0 Hz, 1H), 1.30 (d, J = 6.4 Hz, 3H), 1.18 (t, /= 7.0 Hz, 3H). *C{!H} NMR (101 MHz, Chloroform-d) J
146.11, 130.94, 128.45, 127.68, 127.48, 115.19, 76.71, 63.45, 22.00, 15.50. HRMS (Q-TOF): m/z [M+H]* calcd
for C;,HsNO 192.1383, found: 192.1395.

Methyl (E)-4-(3-ethoxybut-1-en-1-yl)benzoate (4f)
S

X
_O.

o]

Following general procedure C, 3f (0.41 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:48) to afford 4f.

Yellow oil (0.2 g, 43%). '"H NMR (400 MHz, Chloroform-d) § 7.99 — 7.93 (m, 2H), 7.45 — 7.38 (m, 2H), 6.54 (d,
J=16.0 Hz, 1H), 6.24 (dd, J = 16.0, 7.3 Hz, 1H), 4.02 (ddd, J = 7.4, 6.4, 1.1 Hz, 1H), 3.89 (s, 3H), 3.55 (dq, J =
9.2, 7.0 Hz, 1H), 3.42 (dq, /= 9.2, 7.0 Hz, 1H), 1.32 (d, J = 6.4 Hz, 4H), 1.20 (t, J = 7.0 Hz, 3H). BC{'H} NMR
(101 MHz, Chloroform-d) ¢ 166.99, 141.36, 135.07, 130.01, 129.74, 129.07, 126.39, 76.15, 63.93, 52.15, 21.63,
15.51. HRMS (Q-TOF): m/z [M+Na]* calcd for C4H,30;Na 257.1148, found: 257.1171.
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(E)-4-(3-ethoxybut-1-en-1-yl)benzonitrile (4g)

o™

/@M
<
NZ

Following general procedure C, 3g (0.35 g, 2.0 mmol) and EtOH (5 mL) were used. The crude product was
purifie by silica gel column chromatography (EA/PE = 1:48) to afford 4g.

Yellow oil (0.16 g, 41%). 'H NMR (400 MHz, Chloroform-d) § 7.58 (d, J = 7.8 Hz, 2H), 7.44 (d, J = 7.8 Hz,
2H), 6.52 (d, J=15.8 Hz, 1H), 6.25 (dd, J=16.0, 6.9 Hz, 1H), 4.10 — 3.97 (m, 1H), 3.60 — 3.49 (m, 1H), 3.43 (t, J
= 7.8 Hz, 1H), 1.32 (d, J = 5.9 Hz, 3H), 1.24 (t, J = 8.7 Hz, 3H). 3C{!H} NMR (101 MHz, Chloroform-d) ¢
141.39, 136.41, 132.49, 128.87, 127.00, 119.04, 110.84, 75.90, 64.06, 21.49, 15.50. HRMS (Q-TOF): m/z
[M+Na]* caled for C3H;sNONa 224.1046, found: 224.1063.

(E)-1-(3-(2-methoxyethoxy)-3-methylbut-1-en-1-yl)-4-methylbenzene (5a)
o/\/o\
fean

Following general procedure C, 1a (0.35 g, 2 mmol) and 2-methoxyethan-1-ol (5§ mL) were used. The crude
product was purified by silica gel column chromatography and eluted with PE to afford Sa.

Colorless oil (0.45 g, 96%). '"H NMR (400 MHz, Chloroform-d) § 7.29 (d, J = 8.2 Hz, 2H), 7.15 — 7.08 (m, 2H),
6.47 (d, J=16.4 Hz, 1H), 6.18 (d, /= 16.3 Hz, 1H), 3.51 (d, J = 0.7 Hz, 4H), 3.38 (s, 3H), 2.33 (s, 3H), 1.40 (s,
6H). 3C{!H} NMR (101 MHz, Chloroform-d) § 137.39, 134.55, 134.20, 129.36, 129.00, 126.41, 75.34, 72.70,
62.14, 59.12, 26.50, 21.25. HRMS (Q-TOF): m/z [M+Na]* calcd for C,¢H,4ONa 257.1512, found: 257.1544.

(E)-1-(3-(benzyloxy)-3-methylbut-1-en-1-yl)-4-methylbenzene (Sb)

oy

Following general procedure C, 1a (0.35 g, 2.0 mmol) and benzyl alcohol (5 mL) were used. The crude product
was purified by silica gel column chromatography (EA/PE = 1:19) to afford Sb.

Colorless oil (0.45 g, 85%). 'H NMR (400 MHz, Chloroform-d) § 7.40 — 7.26 (m, 7H), 7.14 (d, J = 8.0 Hz, 2H),
6.53 (d, J=16.3 Hz, 1H), 6.26 (d, J = 16.4 Hz, 1H), 4.43 (s, 2H), 2.34 (s, 3H), 1.47 (s, 6H). 3C{!H} NMR (101
MHz, Chloroform-d) ¢ 139.84, 137.52, 134.66, 134.14, 129.41, 129.15, 128.69, 128.41, 127.56, 127.26, 127.10,
126.44, 75.76, 65.24, 26.70, 21.30. LC-MS (ESI): m/z [M + Na]* calcd for C;9H,,ONa 289.2, found 289.2. HRMS
(Q-TOF): m/z [M+Na]* caled for C;9H»,ONa 289.1563, found: 289.1566.

(E)-1-(3-methoxy-3-methylbut-1-en-1-yl)-4-methylbenzene (5c¢) 3
o
joaa)
Following general procedure C, 1a (0.35 g, 2.0 mmol) and MeOH (5 mL) were used. The crude product was
purified by silica gel column chromatography and eluted with PE to give the product Se.

Light yellow oil (0.25 g, 65%). 'H NMR (400 MHz, Chloroform-d) ¢ 7.29 (d, J = 8.1 Hz, 2H), 7.15 — 7.10 (m,
2H), 6.46 (d, J = 16.4 Hz, 1H), 6.14 (d, J = 16.3 Hz, 1H), 3.20 (s, 3H), 2.33 (s, 3H), 1.37 (s, 6H). BC{'H} NMR
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(101 MHz, Chloroform-d) ¢ 137.42, 134.21, 129.37, 129.11, 126.39, 75.21, 50.56, 26.02, 21.25. HRMS (Q-TOF):
m/z [M+Na]* calcd for C13HgONa 213.1250, found: 213.1245.

(E)-1-(3-butoxy-3-methylbut-1-en-1-yl)-4-methylbenzene (5d)
0/\/\

joaa)

Following general procedure C, 1a (0.35 g, 2.0 mmol) and butan-1-ol (5 mL) were used. The crude product was
purified by silica gel column chromatography and eluted with PE to afford 5d.

Colorless o0il (0.34 g, 74%). 'H NMR (400 MHz, Chloroform-d) J 7.28 (d, J= 7.9 Hz, 2H), 7.12 (d, /= 7.8 Hz,
2H), 6.43 (d, J = 16.3 Hz, 1H), 6.16 (d, J = 16.3 Hz, 1H), 3.32 (t, J = 6.7 Hz, 2H), 2.33 (s, 3H), 1.55 — 1.48 (m,
2H), 1.36 (s, 9H), 0.90 (t, J = 7.3 Hz, 3H). *C{!H} NMR (101 MHz, Chloroform-d) § 137.30, 135.17, 134.34,

129.35, 128.49, 126.35, 74.78, 62.51, 32.83, 26.55, 21.24, 19.50, 14.06. HRMS (Q-TOF): m/z [M+Na]" caled for
C16H,4ONa 255.1719, found: 255.1719.

(E)-2-((2-methyl-4-(p-tolyl)but-3-en-2-yl)oxy)ethan-1-ol (Se)
0/\/0H

feaa

Following general procedure C, 1a (0.35 g, 2.0 mmol) and ethane-1,2-diol (5 mL) were used. The crude product
was purified by silica gel column chromatography and eluted with PE to afford Se.

Colorless oil (0.25 g, 57%). "H NMR (400 MHz, Chloroform-d) § 7.28 (d, J = 8.2 Hz, 2H), 7.16 — 7.08 (m, 2H),
6.45 (d, J=16.4 Hz, 1H), 6.15 (d, J=16.3 Hz, 1H), 3.72 — 3.65 (m, 2H), 3.48 — 3.41 (m, 2H), 2.33 (s, 3H), 2.26 (s,
1H), 1.39 (s, 6H). 3C{!H} NMR (101 MHz, Chloroform-d) ¢ 137.54, 134.26, 134.03, 129.38, 129.13, 126.42,

75.37, 63.86, 62.44, 26.48, 21.25. HRMS (Q-TOF): m/z [M+Na]" caled for CisH»0:Na 243.1356, found:
243.1385.

(E)-6-((2-methyl-4-(p-tolyl)but-3-en-2-yl)oxy)hexan-1-ol (5f)
0NN
joae)

Following general procedure C, 1a (0.35 g, 2.0 mmol) and hexanediol (SmL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 3:17) to afford 5f.

Light yellow oil (0.3 g, 54.5%). 'H NMR (400 MHz, Chloroform-d) ¢ 7.32 — 7.25 (m, 2H), 7.12 (d, J = 8.0 Hz,
2H), 6.42 (d, J=16.4 Hz, 1H), 6.15 (d, /= 16.3 Hz, 1H), 3.59 (t, J = 6.6 Hz, 2H), 3.31 (t, J = 6.7 Hz, 2H), 2.32 (s,
3H), 1.89 (s, 1H), 1.58 — 1.50 (m, 4H), 1.35 (d, J = 4.9 Hz, 10H). 3C{'H} NMR (101 MHz, Chloroform-d) §
137.36, 134.97, 134.25, 129.37, 128.61, 126.36, 74.92, 62.91, 62.71, 32.79, 30.62, 26.53, 26.12, 25.71, 21.26.
HRMS (Q-TOF): m/z [M+Na]* calcd for C;gH,30,Na 299.1982, found: 299.2018.

(E)-2-(2-(2-((2-methyl-4-(p-tolyl)but-3-en-2-yl)oxy)ethoxy)ethoxy)ethan-1-ol (5g)

0O AOH
fean
Following general procedure C, 1a (0.35 g, 2.0 mmol) and 2,2'-(ethane-1,2-diylbis(oxy))bis(ethan-1-ol) (5 mL)
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were used. The crude product was purified by silica gel column chromatography (EA/PE = 1:3) to afford 5g.

Light yellow oil (0.38 g, 62%). 'H NMR (400 MHz, Chloroform-d) ¢ 7.24 (dd, J= 8.1, 2.0 Hz, 2H), 7.13 — 7.02
(m, 2H), 6.42 (dd, J = 16.5, 1.9 Hz, 1H), 6.13 (dd, J = 16.4, 2.0 Hz, 1H), 3.69 — 3.46 (m, 12H), 3.38 (s, 1H), 2.28
(d, J=2.1 Hz, 3H), 1.34 (d, J = 2.2 Hz, 6H). *C{!H} NMR (101 MHz, Chloroform-d) § 137.36, 134.32, 134.10,
129.34, 129.06, 126.40, 75.47, 72.76, 71.14, 70.62, 70.36, 62.15, 61.64, 26.42, 21.24. HRMS (Q-TOF): m/z
[M+Na]* caled for CigH,304Na 331.1880, found: 331.1917.

(E)-1-methyl-4-(3-methyl-3-(octadecyloxy)but-1-en-1-yl)benzene (Sh)

AL

0" "CH;,
joaa)

Following general procedure C, 1a (0.35 g, 2.0 mmol) and 1-Octadecanol (5 mL) were used. The crude product
was purified by silica gel column chromatography and eluted with PE to afford Sh.

Brown solid (0.5 g, 60%). m.p.= 38.0-39.2 °C. 'H NMR (400 MHz, Chloroform-d) ¢ 7.28 (d, J = 8.0 Hz, 2H),
7.12 (d, J=7.9 Hz, 2H), 6.43 (d, J=16.4 Hz, 1H), 6.16 (d, J = 16.3 Hz, 1H), 3.31 (t, J= 6.8 Hz, 2H), 2.33 (s, 3H),
1.36 (s, 6H), 1.25 (d, J=4.2 Hz, 32H), 0.88 (t, /= 6.8 Hz, 3H). 3C{!'H} NMR (101 MHz, Chloroform-d) ¢ 137.30,
135.14, 134.32, 129.34, 128.50, 126.35, 74.81, 62.86, 32.02, 30.72, 29.80, 29.63, 29.46, 26.55, 26.32, 22.79, 21.24,
14.21. HRMS (Q-TOF): m/z [M+Na]* calcd for C;0Hs,ONa 451.3910, found: 451.3840.

(E)-19,19-dimethyl-21-(p-tolyl)-3,6,9,12,15,18-hexaoxahenicos-20-en-1-0l (5i)
NS OH
0" e 300

Following general procedure C, 1a (0.35 g, 2.0 mmol) and hexaethylene glycol (5 mL) were used. The crude
product was purified by silica gel column chromatography (MeOH/DCM= 1:49) to afford Si.

Yellow oil (0.51 g, 58%). 'H NMR (400 MHz, Chloroform-d) ¢ 7.25 (d, J = 8.2 Hz, 2H), 7.09 (d, J = 7.9 Hz,
2H), 6.43 (d, J = 16.3 Hz, 1H), 6.13 (d, J = 16.3 Hz, 1H), 3.70 — 3.55 (m, 24H), 2.31 (s, 3H), 1.35 (s, 6H). BC{!H}
NMR (101 MHz, Chloroform-d) ¢ 137.39, 134.51, 134.15, 129.34, 128.91, 126.38, 75.38, 72.67, 71.19, 70.65,
70.62, 70.58, 70.36, 62.21, 61.78, 26.49, 21.27. HRMS (Q-TOF): m/z [M+Na]" caled for C;,Hs,ONa 451.3910,
found: 451.3910.

8-Iodo-7-methoxy-2H-chromen-2-one’

AN
No )

According to a reported literature’, umbelliferone (5.00 g, 31 mmol) was dissolved in 20% ammonium
hydroxide solution (125 mL). A solution of potassium iodide (12.28 g, 74 mmol) and iodine (7.87 g, 31 mmol) in
water (240 mL) was added over 60 min. The mixture was stirred for 24 h at room temperature before sulfuric acid
(300 mL, 2.5M) was carefully added. The crude product was collected by filtration and was purified by
recrystallisation (acetone) to afford a pale brown powder. After that, the pale brown powder was dissolved in
acetone (50 mL), then anhydrous potassium carbonate (4.7 g, 34.1 mmol) and the corresponding Mel (2.1 mL,
34.1 mmol) were added. The solution was heated to reflux for 5 h. Water (50 mL) was added and the mixture was
extracted with DCM. The combined organic extracts were washed with brine, dried over anhydrous Na,SO,,

filtered and concentrated in vacuum. The crude product was purified by silica gel column (EA/PE = 1:4) to afford
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the title product.

White solid (1.87g, 20%). m.p.=147.4-148.2°C. 'H NMR (400 MHz, Chloroform-d) é 7.56 (d, J = 9.5 Hz, 1H),
7.42 (d, J= 8.6 Hz, 1H), 6.79 (d, J = 8.6 Hz, 1H), 6.24 (d, J = 9.4 Hz, 1H), 3.97 (s, 3H). *C{'H} NMR (101 MHz,
Chloroform-d) 0 161.75, 160.62, 155.09, 143.21, 129.20, 113.97, 113.80, 107.51, 76.09, 57.10.

HRMS (Q-TOF): m/z [M+Na]* calcd for C;oH;105Na 324.9332, found: 324.9335.

(E)-8-(3-hydroxy-3-methylbut-1-en-1-yl)-7-methoxy-2 H-chromen-2-one (6)’
~

[} 0~ o
X

OH

Following general procedure A, 8-Iodo-7-methoxy-2H-chromen-2-one (0.3 g, 1.0 mmol) and 2-methylbut-3-en-
2-0l (0.13g, 1.5mmol) were used. The product was purified by silica gel column chromatography (EA/PE = 1:3 to
2:3) to afford 6.

Brown oil (0.33 g, 56.9%). 'H NMR (400 MHz, Chloroform-d) J 7.62 (d, J = 9.5 Hz, 1H), 7.29 (d, J = 8.7 Hz,
1H), 7.02 (d, J =16.5 Hz, 1H), 6.92 (d, ] = 16.5 Hz, 1H), 6.86 (d, J = 8.7 Hz, 1H), 6.25 (d, J = 9.5 Hz, 1H), 3.95 (s,
3H), 1.47 (s, 6H). BC{1H} NMR (101 MHz, Chloroform-d) J 161.13, 160.30, 152.66, 144.59, 144.05, 127.12,
114.38, 113.73, 113.08, 113.02, 107.64, 71.72, 56.21, 29.95. LC-MS (ESI): m/z [M + Na]* calcd for C,5H;s04Na
283.1; found 283.1.

(E)-8-(3-ethoxy-3-methylbut-1-en-1-yl)-7-methoxy-2 H-chromen-2-one (6a)

o

Following general procedure C, 6 (0.52 g, 2.0 mmol), EtOH (5 mL) were used. The crude product was purified
by silica gel column chromatography (EA/PE = 1:9) to afford 6a.

White solid (0.33 g, 57%). m.p.= 69.7-71.4 °C. 'H NMR (400 MHz, Chloroform-d) ¢ 7.54 (d, J = 9.5 Hz, 1H),
7.23 (d, J=8.5 Hz, 1H), 6.81 — 6.72 (m, 3H), 6.16 (d, J= 9.3 Hz, 1H), 3.88 (s, 3H), 3.42 (q, /= 7.0 Hz, 2H), 1.36
(s, 6H), 1.16 (t, J = 7.1 Hz, 3H). BC{'H} NMR (101 MHz, Chloroform-d) § 160.93, 160.28, 152.56, 143.97,
142.89, 127.16, 116.62, 113.73, 113.03, 112.95, 107.64, 75.76, 58.26, 56.18, 26.58, 16.25. LC-MS (ESI): m/z [M
+ Na]J* caled for C17Hp0O4Na 311.1; found 311.1. HRMS (Q-TOF): m/z [M+Na]* caled for C;7H,yO4 Na 311.1254,
found: 311.1256.

(E)-8-(3-((6-hydroxyhexyl)oxy)-3-methylbut-1-en-1-yl)-7-methoxy-2H-chromen-2-one (6b)

O on

Following general procedure C, 6 (0.52 g, 2.0 mmol), Hexanediol (5 mL) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 2:3) to afford 6b.

Yellow oil (0.45 g, 62%). 'H NMR (400 MHz, Chloroform-d) ¢ 7.57 (d, J = 9.5 Hz, 1H), 7.25 (d, J = 8.6 Hz,
1H), 6.82 (d, J = 8.7 Hz, 1H), 6.74 (d, J = 1.1 Hz, 2H), 6.19 (d, J = 9.5 Hz, 1H), 3.89 (s, 3H), 3.56 (t, J = 6.6 Hz,
2H), 3.36 (t, J = 6.8 Hz, 2H), 2.08 (s, 1H), 1.59 — 1.48 (m, 4H), 1.40 — 1.31 (m, 10H). BC{'H} NMR (101 MHz,
Chloroform-d) ¢ 161.10, 160.32, 152.56, 144.06, 143.10, 127.16, 116.63, 113.82, 113.06, 113.00, 107.69, 75.67,
62.95, 62.81, 56.21, 32.76, 30.60, 26.53, 26.09, 25.71. LC-MS (ESI): m/z [M + Na]" calcd for C,;H»3OsNa 383.2;
found 383.2. HRMS (Q-TOF): m/z [M+Na]* calcd for C,;H,3505Na 383.1829, found: 383.1832.
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(E)-8-(1-hydroxy-19,19-dimethyl-3,6,9,12,15,18-hexaoxahenicos-20-en-21-yl)-7-methoxy-2 H-chromen-2-one
(6¢)

g e

Following general procedure C, 6 (0.52 g, 2.0 mmol), Hexaethylene glycol (5 mL) were used. The crude
product was purified by silica gel column chromatography (CH;OH/DCM = 1:19) to afford 6c¢.

Yellow oil (0.52 g, 50%). 'H NMR (400 MHz, Chloroform-d) § 7.61 (d, J = 9.5 Hz, 1H), 7.29 (d, J = 8.6 Hz,
1H), 6.85 (d, J = 8.7 Hz, 1H), 6.77 (s, 2H), 6.24 (d, J = 9.5 Hz, 1H), 3.93 (s, 3H), 3.74 — 3.53 (m, 24H), 1.41 (s,
6H). BC{'H} NMR (101 MHz, Chloroform-d) § 160.96, 160.35, 152.67, 143.93, 142.64, 127.17, 117.06, 113.82,
113.21, 113.02, 107.64, 76.23, 72.67, 71.19, 70.61, 70.56, 70.28, 62.35, 61.73, 56.23, 26.39. LC-MS (ESI): m/z
[M + Na]* caled for Cp;H40010Na 547.2; found 547.2. HRMS (Q-TOF): m/z [M+Na]"* calcd for C,7H400O10Na
547.2514, found: 547.2515.

(3R,E)-5-ethoxy-7-(4-(4-fluorophenyl)-6-isopropyl-2-(N-methylmethylsulfonamido)pyrimidin-5-yl)-3-
hydroxyhept-6-enoic acid (7a)

Following general procedure C, 7 (0.96 g, 2.0 mmol), EtOH (5 mL) were used. The crude product was purified
by silica gel column chromatography (EA/PE = 2:3) to afford 7a.

Yellow oil (0.64 g, 62%). 'H NMR (400 MHz, Chloroform-d) 6 7.68 — 7.61 (m, 2H), 7.13 — 7.05 (m, 2H), 6.64
(dd, J=16.1, 1.6 Hz, 1H), 5.45 (dd, J = 16.1, 5.2 Hz, 1H), 4.49 — 4.43 (m, 1H), 4.19 (q, J = 7.2 Hz, 3H), 3.57 (s,
3H), 3.52 (s, 3H), 3.37 (p, J = 6.6 Hz, 1H), 2.48 — 2.44 (m, 2H), 1.56 (dt, J = 14.3, 9.8 Hz, 1H), 1.45 (dt, J=14.3,
3.0 Hz, 1H), 1.27 (dd, J = 6.9, 5.6 Hz, 9H). *C{!H} NMR (101 MHz, Chloroform-d) § 175.01, 172.77, 163.58,
157.36, 139.46, 134.66, 132.28, 132.19, 122.74, 121.51, 115.21, 114.99, 72.06, 68.57, 61.10, 42.51, 41.94, 41.36,
33.20, 32.21, 21.71, 21.68, 14.23. LC-MS (ESI): m/z [M + H]* caled for Cy4H33FN;O06S 510.2; found 510.2.
HRMS (Q-TOF): m/z [M+Na]* caled for Cy4H3,FN3;OsSNa 532.1888, found: 532.1892. [a]25 D: +7.6 (c=1.0 g/

mL, methanol: water =1:1).

7 (Rosuvastatin): [a]25 D: +14.3 (¢ = 1.0 g / mL, methanol: water =1:1). (Reference: O'Neil, M. J. The Merck
Index —An Encyclopedia of Chemicals, Drugs, and Biologicals. Cambridge, UK: Royal Society of Chemistry,
2013. ISBN: 978-1-84973-670-1. Page: 1540. [a]24 D: +14.8 (¢ = 1.012 g/ mL, methanol: water =1:1)).

(21R)-19-((E)-2-(4-(4-fluorophenyl)-6-isopropyl-2-(N-methylmethylsulfonamido)pyrimidin-5-yl)vinyl)-1,21-
dihydroxy-3,6,9,12,15,18-hexaoxatricosan-23-oic acid (7b)

Following general procedure C, 7 (0.96 g, 2.0 mmol), Hexaethylene glycol (5 mL) were used. The crude product
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was purified by silica gel column chromatography (EA/PE = 2:3) to afford 7b.

Yellow oil (1.0 g, 45%). '"H NMR (400 MHz, Chloroform-d) ¢ 7.67 — 7.60 (m, 2H), 7.11 — 7.03 (m, 2H), 6.59
(dd,J=16.1, 1.6 Hz, 1H), 5.44 (dd, J=16.1, 5.2 Hz, 1H), 4.42 (ddd, J= 7.8, 4.4, 1.7 Hz, 1H), 4.29 — 4.20 (m, 3H),
3.71 — 3.56 (m, 22H), 3.54 (s, 3H), 3.49 (s, 3H), 3.40 — 3.31 (m, 1H), 2.52 — 2.44 (m, 2H), 1.61 — 1.40 (m, 2H),
1.24 (d, J = 6.7 Hz, 6H). BC{!H} NMR (101 MHz, Chloroform-d) ¢ 175.02, 172.02, 163.53, 157.31, 139.70,
132.30, 132.22, 122.47, 121.64, 115.20, 114.99, 72.87, 71.85, 70.60, 70.55, 70.53, 70.48, 70.43, 70.09, 69.02,
68.47, 63.78, 61.60, 42.49, 42.44, 42.21, 33.20, 32.13, 21.74, 21.71. LC-MS (ESI): m/z [M + Na]+ calcd for
C34Hs,FN3;0,,SNa 768.2; found 768.2. HRMS (Q-TOF): m/z [M+Na]* caled for Cs;4Hs,FN3;0,SNa 768.3148,
found: 768.3164. [a]25 D: +8.2 (¢ = 1.0 g / mL, methanol: water =1:1).

Bn 130H

o

Following a reported literature,!¢ Benzylbromide (2.00 mL, 16.7 mmol) was heated to 75°C in a sealed flask.
Diisopropylethylamine (2.16 g, 16.7 mmol) and heavy water (300 uL, 16.7 mmol) were added and the mixture was
stirred for 24 hours. Water (10 mL) and dichloromethane (50 mL) were added and the organic layer was washed
two times with brine. The organic layer was dried (Na,SO,) and evaporated to dryness. The product was purified
by column chromatography (EA/PE = 1:19 to 1:9) to afford Bn 0OH.

Colorless liquid (0.83 g, 45%). Repeat this procedure, 2.0 g product was prepared. 'H NMR (400 MHz,
Chloroform-d) ¢ 7.36 (d, J = 4.4 Hz, 4H), 7.32 — 7.26 (m, 1H), 4.67 (s, 2H). BC{!H} NMR (101 MHz,
Chloroform-d) § 140.96, 128.67, 127.77, 127.10, 65.43. HRMS (Q-TOF): m/z [M+H]" calcd for C;Hy0O'8
111.0804, found: 111.0817.

(E)-1-(3-(Benzyl oxygen 18)-3-methylbut-1-en-1-yl)-4-methylbenzene (8)

o

Following general procedure C, 1a (0.35 g, 2.0 mmol) and Bn 30H (2g) were used. The crude product was
purified by silica gel column chromatography (EA/PE = 1:19) to afford 8.

Yellow oil (0.43 g, 80%). 'H NMR (400 MHz, Chloroform-d) J 7.39 — 7.26 (m, 7H), 7.14 (d, J = 8.0 Hz, 2H),
6.53 (d, J=16.3 Hz, 1H), 6.26 (d, J = 16.4 Hz, 1H), 4.43 (s, 2H), 2.34 (s, 3H), 1.47 (s, 6H). *C{!H} NMR (101
MHz, Chloroform-d) ¢ 139.84, 137.52, 134.66, 134.14, 129.41, 129.15, 128.41, 127.56, 127.26, 75.76, 65.24,
26.70, 21.34, 21.30. LC-MS (ESI): m/z [M + Na]* caled for Cj9H,3;0'®¥Na 291.1; found 291.1. HRMS (Q-TOF):
m/z [M+H]" calcd for C9H,30'8 269.1752, found: 269.2070.
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4 Copy of NMR
4.1 '"H-NMR and *C{'H} NMR Spectra of the Substrates
TH-NMR and *C{!H} NMR (101 MHz, CDCl;) Spectra of (E)-2-methyl-4-(p-tolyl)but-3-en-2-o0l (1a)
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TH-NMR and 3C{'H}NMR Spectra of (E)-2-methyl-4-phenylbut-3-en-2-o0l (1b)
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TH-NMR and 3C {H} NMR Spectra of (E)-4-(4-(tert-butyl)phenyl)-2-methylbut-3-en-2-ol (1¢)
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henyl)-2-methylbut-3-en-2-o0l (1d)

-aminop

!H-NMR and 3C {{H} NMR Spectra of (E)-4-(2
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TH-NMR and 3C {H} NMR Spectra of (£)-3-(3-hydroxy-3-methylbut-1-en-1-yl)phenol (1¢)
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!H-NMR and 3C {{H} NMR Spectra of (E)-1-(4-(3-hydroxy-3-methylbut-1-en-1-yl)phenyl)ethan-1-one (1f)
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!H-NMR and BC {{H} NMR Spectra of methyl (E)-4-(3-hydroxy-3-methylbut-1-en-1-yl)benzoate (1g)
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!H-NMR and BC {{H} NMR Spectra of (E)-4-(3-hydroxy-3-methylbut-1-en-1-yl)benzonitrile (1h)
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TH-NMR and 3C {H}NMR Spectra of (E)-4-(3,4-dichlorophenyl)-2-methylbut-3-en-2-ol (1i)
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TH-NMR and 3C {H} NMR Spectra of (E)-4-(4'-bromo-[1,1'-biphenyl]-4-yl)-2-methylbut-3-en-2-ol (1j)
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!H-NMR and BC {{H} NMR Spectra of 3-(2-hydroxy-2-methylpropylidene)isobenzofuran-1(3H)-one (1k)
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TH-NMR and 3C {H} NMR Spectra of (E)-4-(4-(dimethylamino)phenyl)but-3-en-2-ol (3a)
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TH-NMR and 3C {{H} NMR Spectra of (E)-4-(p-tolyl)but-3-en-2-ol (3b)
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TH-NMR and 3C {H} NMR Spectra of (E)-4-(4-(tert-butyl)phenyl)but-3-en-2-ol (3¢)
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TH-NMR and 3C {H} NMR Spectra of (£)-3-(3-hydroxybut-1-en-1-yl)phenol (3d)
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!H-NMR and BC {{H} NMR Spectra of methyl (E)-4-(3-hydroxybut-1-en-1-yl)benzoate (3f)
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!H-NMR and BC {{H} NMR Spectra of (E)-4-(3-hydroxybut-1-en-1-yl)benzonitrile (3g)
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4.2 '"H-NMR and 3C {{H} NMR Spectra of the products
!H-NMR and BC {{H} NMR Spectra of (E)-1-(3-ethoxy-3-methylbut-1-en-1-yl)-4-methylbenzene (2a)
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TH-NMR and 3C {H} NMR Spectra of (£)-1-methyl-4-(3-methylbuta-1,3-dien-1-yl)benzene (2aa)
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IH-NMR and BC {{H} NMR Spectra of (E)-(3-ethoxy-3-methylbut-1-en-1-yl)benzene (2b)
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TH-NMR and 3C {H} NMR Spectra of (E)-1-(tert-butyl)-4-(3-ethoxy-3-methylbut-1-en-1-yl)benzene (2¢)
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IH-NMR and BC {{H} NMR Spectra of (E)-2-(3-ethoxy-3-methylbut-1-en-1-yl)aniline (2d)
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TH-NMR and 3C {{H} NMR Spectra of (E)-3-(3-ethoxy-3-methylbut-1-en-1-yl)phenol (2¢)
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!H-NMR and BC {{H} NMR Spectra of (E)-1-(4-(3-ethoxy-3-methylbut-1-en-1-yl)phenyl)ethan-1-one (2f)

Por Ly

2095'2—

mmmmm
thm.m
206E'E
£80FE

58575 —

rie's
0858'9~-
LGLE 9T
09159

4=
GELEL
99.8 hw.
_.mmm.n_‘
I pEEL

CHy

ingle_pulse

EJ4-18

2f '"H NMR (400 MHz, CDCl;)

0. 10

HaC

PR AN
mmmv.hw
A=l

62L8L
9.8
688
LbEE L

T4

7.6 Toh
£1 (ppm)

7

=i0E
*=El'g

=E0E

=e0'Z

=00k

=602

=00¢

£1 (ppm)

EFGLEL—

P59
1SE9'9Z

oFGLes—

9096 L —

8615921
£229'42L 7
£6£9'92Z1

6520'9EL —
60ZZ'BEL—
6618 Pl

9'L6L—

inglf3pulse decowpled gated NOE

L174rY

+0. 035
0. 030
0. 025
0. 020
0. 015
0. 010
+0. 005
0. 000

2f 5C{'H} NMR (101 MHz, CDC;)

45

1 (rmm)

HaC




!H-NMR and BC {{H} NMR Spectra of methyl (E)-4-(3-ethoxy-3-methylbut-1-en-1-yl)benzoate (2g)
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!H-NMR and BC {{H} NMR Spectra of (E)-4-(3-ethoxy-3-methylbut-1-en-1-yl)benzonitrile (2h)
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TH-NMR and 3C {H} NMR Spectra of (E)-1,2-dichloro-4-(3-ethoxy-3-methylbut-1-en-1-yl)benzene (2i)
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TH-NMR and 3C {H} NMR Spectra of (E)-4-bromo-4'-(3-ethoxy-3-methylbut-1-en-1-yl)-1,1'-biphenyl (2j)

b o (=] @ w b ol (=] @ w - (=] @ w - (=] (=] o
A L B L. S L. P S .9 .%.%.9.% . T
80414 ot
Nmmiv a ()}
8502 1 < = =zz9
ZS6E | T —
=
[=3
=3
N
9
=
z
' T
948€°E - L
0S0F € | .
9ZZV'E Sl
LOPY E
-+ o - =
g T . F .9
86T 9 -
L9629~ BIEY L % == =660
:umv.mw.. POEE L " == =00'|
05259 BObY L B
: + =
BLEY L o bt i~ _ Zleop s
POEY L 5 PESY FM e = J
80Pt L 219t L A e _ B0'F
81by L] aﬁo . GOEP L R e i
PESY L] z L e N
2let L] [rA- I kS
se6t L | mtm.n.ﬁ ————Ft1H
81062 N GIEG L e i
9ZLEL 99ES L e O
SLLG L LibGL = _
SIEG L 8255 L "
9985 & e
LivG L
8255 L
i

1 {ppm)

0. 040
0. 035

0. 030

0. 025

0. 020

0. 015

H0. 010

0. 003

0. 000

629291 —

PEes 8T —

Zrl es—

28l0'8L—

:EZN; =
LE1D L2k ﬁ
A
mmmo.mmru,ﬁ oo
reLgazL— ©
GEOE hEL—

46pG 98~
Z8L5'9EL- B
m_‘.mo.mm%
SELLBEL

i

ingle pulse decowpled gated N0

Llma—ia

2j 3C{'H} NMR (101 MHz, CDCl;)

CHy

Br

|

T T T
140 130 120

T
150

£1 (ppm)

49



NMR, DEPT, HMQC and HMBC Spectra of 3-(2-ethoxy-2-

{'H}

B3C
methylpropylidene)isobenzofuran-1(3H)-one (2k)
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!H-NMR and BC {{H} NMR Spectra of (E)-4-(3-ethoxybut-1-en-1-yl)-N,N-dimethylaniline (4a)
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!H-NMR and BC {{H} NMR Spectra of (E)-1-(3-ethoxybut-1-en-1-yl)-4-methylbenzene (4b)
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TH-NMR and 3C {H} NMR Spectra of (E)-1-(tert-butyl)-4-(3-ethoxybut-1-en-1-yl)benzene (4c)
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TH-NMR and 3C {H} NMR Spectra of (£)-3-(3-ethoxybut-1-en-1-yl)phenol (4d)
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TH-NMR and 3C {H} NMR Spectra of (E)-4-(3-ethoxybut-1-en-1-yl)aniline (4¢)
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!H-NMR and BC {{H} NMR Spectra of methyl (E)-4-(3-ethoxybut-1-en-1-yl)benzoate (4f)
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!H-NMR and BC {{H} NMR Spectra of (E)-4-(3-ethoxybut-1-en-1-yl)benzonitrile (4g)
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!H-NMR and BC {{H} NMR Spectra of (E)-1-(3-(benzyloxy)-3-methylbut-1-en-1-yl)-4-methylbenzene (5b)
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!H-NMR and BC {{H} NMR Spectra of (E)-1-(3-methoxy-3-methylbut-1-en-1-yl)-4-methylbenzene (5c)
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!H-NMR and BC {{H} NMR Spectra of (E)-1-(3-butoxy-3-methylbut-1-en-1-yl)-4-methylbenzene (5d)
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!H-NMR and 3C {'H} NMR Spectra of (E)-2-((2-methyl-4-(p-tolyl)but-3-en-2-yl)oxy)ethan-1-ol (5e)
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!H-NMR and 3C {'H} NMR Spectra of (E)-6-((2-methyl-4-(p-tolyl)but-3-en-2-yl)oxy)hexan-1-ol (5f)

0. 2

FO. 1
F0.0
-

EGEE')
SiPE' L
885€E'L
LOLE'L
LB0S' L
[3-1%-03
20251
L9251
4=
SEPS'L
19SS L
SL95'L
8e6E' L
CEZE'T

£G6Z'E
CCIE'E
06ZE'E
FLLS'E
Dmmm.mk
9r09'E

5f 'H NMR (400 MHz, CDCls)

Yo et

SiZ1L'9
mmw,‘.mV
£E0V' 9=
mqﬂv.m\w
£501L°L
csZhL
LG9Z'L
£0LZ'L
Eleziiy
988Z'L° ©

single_pulse

ZT-5-9

HaC

0. 15

0. 10

B,

it
..Inu,mg.v.
=

e ol

gs0L L—
esgl L—

1892 2

€0LT L~
£l8z .__.m.
9582 L-

T

——
—_— =

L R
I
Wy

Lol
8l
Lol
9L'e

oot
oot

80z
€0e

10.5

11.0

5

11

£1 (ppm)

U usa
0. 040

0. 035
0. 030
(0. 025

0. 020

0015

0. 010

+0. 005
0. 000

£552'1Z
8604 mN/
12219z
fozs oz
1hze omm
5Z6L 28

621429
£6086 mwv.

9LE6 FL—

15€°9ZL
1019 8Z1"
Le9g 8zl -
L2 bEL~
LbiB qum
9v9E LEL

¢l

5
iingle pulse decowled gated NOE

Z]-

5f3C{'H} NMR (101 MHz, CDCL;)

OH

Ha

T T
140 130 120

T
150

£1 (pmm)

65



(E)-2-(2-(2-((2-methyl-4-(p-tolyl)but-3-en-2-

{'H NMR  Spectra of

13C

and
yDoxy)ethoxy)ethoxy)ethan-1-ol (5g)
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!H-NMR and BC {{H} NMR Spectra of (E)-1-methyl-4-(3-methyl-3-(octadecyloxy)but-1-en-1-yl)benzene (5h)
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!H-NMR and BC {{H} NMR Spectra of (E)-19,19-dimethyl-21-(p-tolyl)-3,6,9,12,15,18-hexaoxahenicos-20-
en-1-01 (5i)

ZT-7-4
single_pulse

7.2630
7.2426
7.1048
7.0850
6.4462
6.4054
3.7035
3.6929
3.6812
3.6478
3.6421
3.6374

[3.6343
| 3.6312
3.6282
-3.6233
36166
3.6099
3.5821
3.5838
3.5795
3.5758
s
\L3.5656
3.5813
2.3078
1.3510

o
)
w0

b

HiC  CHg B
bo.85
/@/\XOMOWOM°%0N°%0H
Lo. 60
HyC

5i 'TH NMR (400 MHz, CDCl;) ~ r0.50

“oB.1103

L
Y
J

t-0. 08

—7.2630
— —7.2426
—7.1048
—7.0850

PS

0. 04

| (AR F0. 20
U Y,
= R = 42 .00 F.15
™
T

T T T
7.25 7.20 7.15 710 F0.10
£1 {ppm)

|
Loy
@ -
=1

oo
T
70 6

—
L
C——
-
T

=)

=3

=1

«]1.00 =

= |1.00

.:
3.4 =
“16.33 =
s
=

o

=
=
o

=
=
w
w
.
o
o
o
~
=
.
b

-
=
o
"
5
-
o

-
=

i
o
g

-4

: < :
ingle pulse decowled gated NOE Lo 021

137.3859
134 5083
134,1542
1289125
126,3785
75.3784
728727
71.1850
70.6529
70.6160
70.5846
70,3555

0. 020

1203427
62.2145
61,7751

—26.4873
—21.2682

/
p
Y
[

+0. 019

0. 018

Mot s L. 017
0 0 o
S 07 \/\-U/\./ \//\U/\\,/ \/\UH bo. 016
L. 015
HaC

51 5C{'H} NMR (101 MHz, CDCl)" **
0. 013
0. 012
0. 011
0. 010
0. 008
(0. 008
0. 007
(0. 006
0. 005
(0. 004
0. 003

(0. 002

0. 001

0. 002

T T T T T T T T T T
180 170 160 150 140 130 120 110 00 90 B0 0 & 0 40 ] bl 0 [
1 {om)

68



!H-NMR and BC {'H} NMR Spectra of 8-Iodo-7-methoxy-2H-chromen-2-one’
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!H-NMR and 3C {{H} NMR Spectra of (E)-8-(3-hydroxy-3-methylbut-1-en-1-yl)-7-methoxy-2H-chromen-2-

one (6)7
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TH-NMR and 3C {'H} NMR Spectra of (E)-8-(3-ethoxy-3-methylbut-1-en-1-yl)-7-methoxy-2H-chromen-2-

one (6a)
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!H-NMR and 3C {'H} NMR Spectra of (E)-8-(3-((6-hydroxyhexyl)oxy)-3-methylbut-1-en-1-yl)-7-methoxy-

2H-chromen-2-one (6b)
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!H-NMR and *C {{H} NMR Spectra of (E)-8-(1-hydroxy-19,19-dimethyl-3,6,9,12,15,18-hexaoxahenicos-20-

en-21-yl)-7-methoxy-2H-chromen-2-one (6¢)
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13C {IH} NMR Spectra of (3R,E)-5-ethoxy-7-(4-(4-fluorophenyl)-6-isopropyl-2-(N-

methylmethylsulfonamido)pyr:
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F NMR of (3R, E)-5-ethoxy-7-(4-(4-fluorophenyl)-6-isopropyl-2-(N-methylmethylsulfonamido)pyrimidin-

5-yl)-3-hydroxyhept-6-enoic acid (7a)
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F NMR of (21R)-19-((E)-2-(4-(4-fluorophenyl)-6-isopropyl-2-(N-methylmethylsulfonamido)pyrimidin-5-
yDvinyl)-1,21-dihydroxy-3,6,9,12,15,18-hexaoxatricosan-23-oic acid (7b)
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!H-NMR and 3C {{H} NMR Spectra of Bn 30H
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!H-NMR and
methylbenzene
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5 Copy of HRMS (Q-TOF) spectra
5.1 Copy of HRMS (Q-TOF) spectra (positive) of Bn 130H

Spacinum bom D3a20220117-FOS 21wl (samgle 1) - Sampled’, TOF MS (100 - 1560) From 0636 min
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— @ Spectrum from Data20220117-POS-21_wiff (sample 1) - Sample021, +TOF MS (100 - 1500) from 0.677 to 0.686 min
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5.2 Copy of HRMS (Q-TOF) spectra (positive) of (E)-1-(3-(Benzyl oxygen 18)-3-methylbut-1-en-1-yl)-4-
methylbenzene (8)
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— @ Spectrum from Data20220117-POS-19.wiff (sample 1) - Sample019. +TOF MS (100 - 1500) from 1.274 to 1284 min
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5.3 Copy of HRMS (Q-TOF) spectra of Cu(neocuproine),.

80



— @ Spectrum from Data20220117-POS-20.wiff (sample 1) - Sample020, +TOF MS (100 - 1500) from 0.422 to 0.431 min
QO C2BH24CuN4
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