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General information

All chemicals of the reagent grade or higher purity level were purchased from Sigma Aldrich, Alfa Aesar,
and Acros Organics and used without further purification unless otherwise noted. Granulated CaC, of the
technical grade purity (>75%) was purchased from Sigma Aldrich. NMR spectra were recorded on a
Bruker Avance 400 (*H 400 MHz; *C 101 MHz) and a Bruker Avance 500 (*H 500 MHz; **C 126 MHz)
spectrometers. Chemical shifts § are reported in ppm relative to residual CHCl; (*H, & = 7.26) or DMSO
(*H, & = 2.50) and CDCl; (*C, & = 77.16) or DMSO-ds (*3C, & = 39.52) as internal standards. High-
resolution mass spectra (HRMS) were recorded on a Bruker micrOTOF spectrometer using electrospray
ionization (ESI). The reactions were monitored by TLC analysis using Merck UV-254 plates. Flash
chromatography was performed using Merck silica gel 60 (230-400 Mesh). Before vinyl ethers

purification, silica gel was neutralized with triethylamine.
Sequential Vinylation of 2I

A reaction tube was loaded with alcohol 11 (1.0 mmol), KOH (1.25 mmol, 69 mg), KF (4.0 mmol, 232
mg) and calcium carbide (2.0 mmol, 128 mg). DMSO (1.5 mL) and H,O (4.0 mmol, 72 pL) were added,
the tube was immediately sealed, and the mixture was stirred at 130 °C for 3 h. After cooling to 25 °C, the
mixture was extracted with hexane (6 x 3 mL), the collected hexane layers were concentrated under
reduced pressure and the residue was placed in a reaction tube containing new portions of the reagents.
DMSO and water were added, the tube was sealed and the mixture was stirred at 130 °C for 3 h. After
cooling to 25 °C the action was repeated again. After three consecutive vinylations the product was

purified from residual 11 by flash chromatography.
(4-Chlorophenyl)methyl Vinyl Ether 2b

Yield 152 mg (90%). Pale yellow oil. '"H NMR (400 MHz, DMSO-dg) & = 7.43 (d, J = 8.6 Hz, 2H), 7.39
(d, J = 8.6 Hz, 2H), 6.58 (dd, J = 14.2, 6.7 Hz, 1H; OCH=), 4.77 (s, 2H, CH,0), 4.30 (dd, J = 14.2, 1.9
Hz, 1H; =CH,), 4.06 (dd, J = 6.7, 1.9 Hz, 1H; =CH,). *C NMR (101 MHz, DMSO-d¢) § = 151.6
(OCH=), 136.1 (C), 132.3 (C), 129.3 (2CH), 128.3 (2CH), 87.9 (=CH,), 68.7 (CH,0). HRMS (ESI) m/z
[M+Ag]" calcd for CyH,CIOAg™: 276.9381, found: 276.9370.

(4-Bromophenyl)methyl Vinyl Ether 2c

Yield 189 mg (89%). Pale yellow oil. *H NMR (400 MHz, DMSO-dg) 8 = 7.57 (d, J = 8.4 Hz, 2H), 7.32
(d, J = 85 Hz, 2H), 6.58 (dd, J = 14.2, 6.7 Hz, 1H; OCH=), 4.75 (s, 2H, CH,0), 4.30 (dd, J = 14.2, 1.9
Hz, 1H; =CH,), 4.06 (dd, J = 6.7, 1.9 Hz, 1H; =CH,). *C NMR (101 MHz, DMSO-ds) & = 151.5
(OCH=), 1365 (C), 131.2 (2CH), 129.6 (2CH), 120.8 (C), 87.9 (=CH}), 68.7 (CH,0). HRMS (ESI) m/z
[M+Ag]" calcd for CgHoBrOAg™: 320.8865, found: 320.8880.

Octyl Vinyl Ether 2d



Yield 142 mg (91%). Pale yellow oil. *H NMR (400 MHz, CDCl3) & = 6.46 (dd, J = 14.3, 6.8 Hz, 1H:;
OCH=), 4.17 (dd, J = 14.3, 1.8 Hz, 1H; =CH,), 3.96 (dd, J = 6.8, 1.8 Hz, 1H; =CH,), 3.67 (t, J = 6.6 Hz,
2H; CH,0), 1.69-1.61 (m, 2H), 1.39-1.27 (m, 10H), 0.88 (t, J = 6.6 Hz, 3H; CHs). *C NMR (101 MHz,
CDCl3) 8 = 152.2 (OCH=), 86.3 (=CH,), 68.3 (CH,0), 32.0 (CH,), 29.5 (CH,), 29.4 (CH,), 29.2 (CH,),
26.2 (CH,), 22.8 (CH,), 14.2 (CH3). HRMS (ESI) m/z [M+Ag]" calcd for C1oH200Ag": 263.0560, found:
263.0559.

Decyl Vinyl Ether 2e

Yield 175 mg (95%). Pale yellow oil. *H NMR (400 MHz, CDCls) & = 6.46 (dd, J = 14.3, 6.8 Hz, 1H;
OCH=), 4.17 (dd, J = 14.3, 1.8 Hz, 1H; =CH,), 3.96 (dd, J = 6.8, 1.8 Hz, 1H; =CH,), 3.67 (t, J = 6.6 Hz,
2H; CH,0), 1.69-1.61 (m, 2H), 1.39-1.22 (m, 14H), 0.88 (t, J = 6.8 Hz, 3H; CH,). *C NMR (101 MHz,
CDCly) & = 152.2 (OCH=), 86.3 (=CH,), 68.3 (CH,0), 32.0 (CH,), 29.72 (CH,), 29.70 (CH,), 29.54
(CHy), 29.46 (CH,), 29.2 (CH,), 26.2 (CH,), 22.8 (CH,), 14.2 (CH;). HRMS (ESI) m/z [M+Ag]" calcd for
C1H»OAg": 291.0873, found: 291.0873.

1,10-Bis(vinyloxy)decane 2i

Yield 213 mg (94%). Pale yellow oil. *H NMR (400 MHz, CDCls) & = 6.46 (dd, J = 14.3, 6.8 Hz, 2H;
20CH=), 4.17 (dd, J = 14.3, 1.8 Hz, 2H; 2=CH,), 3.97 (dd, J = 6.8, 1.8 Hz, 2H; 2=CH,), 3.67 (t, J = 6.6
Hz, 4H; 2CH,0), 1.68-1.61 (m, 4H), 1.39-1.29 (m, 12H). ®C NMR (101 MHz, CDCl;) & = 152.2
(20CH=), 86.3 (2=CH,), 68.3 (2CH,0), 29.6 (2CH,), 29.5 (2CH,), 29.2 (2CH,), 26.1 (2CH,). HRMS
(ESI) m/z [M+Ag]" calcd for CraH»0,Ag": 333.0978, found: 333.0978.

Testing of 2a Stability under Various Conditions

71.5 mg of dry toluene and 153 mg of 2a were added to 3.2 mL of the corresponding solvent. After
stirring, an aliquot (200 pL) of the solution was added to 0.083 mmol of an additive (see Table 2 for the
list). After 24 h, 500 uL of CDCl; was added to the mixture and checked.

Gram-Scale Synthesis of 2¢

A reaction tube was loaded with 1c (1.496 g, 8.0 mmol), KOH (10.0 mmol, 560 mg), KF (32.0 mmol,
1.856 g) and calcium carbide (16.0 mmol, 1.024 g). DMSO (12 mL) and H,O (32.0 mmol, 576 uL) were
added, the tube was immediately sealed, and the mixture was stirred at 130 °C for 3 h. After cooling to
25 °C, the mixture was extracted with hexane (6 x 10 mL), and the collected hexane layers were

concentrated under reduced pressure to afford 2c. Yellow oil, yield 1.380 g (81%).



Cross-Coupling Reactions with Vinyl Protected Bromide 2¢

PhB(OH), ——TMS o X
MeOH 07X PdCIy(PPhg), K5PO, PdCl,(PPh3), Cul MeOH
3 2c —> 4
HCI o DMF, 80 °C, 12 h Et3N, 80 °C, 24 h = Hel

3a 4a

Suzuki cross-coupling reaction of 2¢ with phenylboronic acid was performed in accordance with the
previously described procedure™ and afforded vinyl ether 3a in 91% yield. Sonogashira reaction was
performed according to a modified protocol./? A reaction tube was loaded with 14 mg (0.02 mmol) of
PdClI,(PPhs),, 1 mg (0.005 mmol) of Cul, and 4 mL of triethylamine solution of 2¢ (213 mg, 1 mmol)
under argon. After complete dissolution of the catalysts, 170 uL (1.2 mmol) of (trimethylsilyl)acetylene
was added to the tube and the mixture was stirred at 80 °C for 24 h. The solids were removed by filtration
and washed with triethylamine. The resulting mixture was analyzed by *H NMR spectroscopy; the NMR
yield of 4a was 75%. Solvent was removed under reduced pressure to afford crude 4a, which was used in
the next step without purification.

4-(Vinyloxymethyl)biphenyl 3a

White solid, m. p. 48-50 °C. *H NMR (400 MHz, CDCls) & = 7.62-7.60 (m, 4H), 7.48-7.43 (m, 4H), 7.36
(t, J = 7.3 Hz, 1H), 6.61 (dd, J = 14.3, 6.8 Hz, 1H; OCH=), 4.83 (s, 2H; CH,0), 4.35 (dd, J = 14.3, 2.1
Hz, 1H; =CH,), 4.13 (dd, J = 6.8, 2.1 Hz, 1H; =CH,). *C NMR (101 MHz, CDCl;) § = 151.8 (OCH=),
141.1 (C), 141.0 (C), 136.0 (C), 128.9 (2CH), 128.2 (2CH), 127.5 (CH), 127.4 (2CH), 127.3 (2CH), 87.6
(=CH,), 70.0 (CH,0). HRMS (ESI) m/z [M+Ag]" calcd for C;sH1,OAg™: 317.0090, found: 317.0087.

Biphenyl-4-ylmethanol® 3

Compound 3 was obtained according to the general procedure for vinyl ethers hydrolysis. White solid, m.
p. 95-97 °C (lit.> 97-99 °C). Yield 166 mg (99%). 'H NMR (400 MHz, CDCl;) & = 7.62-7.59 (m, 4H),
7.48-7.43 (m, 4H), 7.37 (t, J = 7.3 Hz, 1H), 4.74 (s, 2H; CH,0), 1.95 (s, 1H; OH). **C NMR (101 MHz,
CDCly) 6 = 141.0 (C), 140.8 (C), 140.0 (C), 128.9 (2CH), 127.6 (2CH), 127.4 (3CH), 127.2 (2CH), 65.2
(CH;0). HRMS (ESI) m/z [M+Ag]" calcd for Ci3H1,0Ag": 290.9934, found: 290.9931.

(4-((trimethylsilyl)ethynyl)phenyl)methanol® 4

Compound 4 was obtained according to the general procedure for vinyl ethers hydrolysis. Yellow solid,
m. p. 62-64 °C (lit.2 66 °C). Yield 149 mg (73% ower two steps). "H NMR (400 MHz, CDCl5) § = 7.44
(d, J =8.1 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 4.62 (s, 2H; CH,0), 2.21 (s, 1H; OH), 0.25 (s, 9H; TMS).
3C NMR (101 MHz, CDCl5) & = 141.4 (C), 132.2 (2CH), 126.7 (2CH), 122.4 (C), 105.1 (C=), 94.3 (C=),
64.9 (CH,0), 0.1 (TMS). HRMS (ESI) m/z [M+Ag]" calcd for Cy,H;0SiAg™: 311.0016, found:
311.0011.



(4-(Vinyloxymethyl)phenyl)magnesium Bromide 5

Vinyl ether 2c was dried over calcium hydride before the reaction. Mg (216 mg, 9 mmol), anhydrous
THF (3 mL), aryl bromide 2c (1.278 g, 6 mmol) and a crystal of iodine were placed in a dry round-bottom
Schlenk flask under argon. The mixture was carefully heated with a heat gun until the reaction started and
stirred under reflux for 30 min. After cooling to room temperature, solution of the Grignard reagent 5 was
separated from the unreacted magnesium with a syringe and used in the next step.

4-Deuterobenzyl Vinyl Ether 6

The solution containing 1.2 mmol of 5 was added dropwise to 0.5 ml of D,O under vigorous stirring at
0 °C. The resulting mixture was extracted with 2 mL of hexane and centrifuged. Extraction and
centrifugation were repeated 6 times, and the collected hexane layers were concentrated under reduced
pressure to give vinyl ether 6. Pale yellow oil, yield 147 mg (91%). *H NMR (400 MHz, CDCl;) & = 7.40-
7.35 (m, 4H), 6.58 (dd, J = 14.3, 6.8 Hz, 1H; OCH=), 4.78 (s, 2H; CH;0), 4.33 (dd, J = 14.3, 2.1 Hz, 1H;
=CH,), 4.10 (dd, J = 6.8, 2.1 Hz, 1H; =CH,). *C NMR (101 MHz, CDCls) § = 151.8 (OCH=), 137.0 (C),
128.5 (2CH), 127.7 (2CH), 87.5 (=CHy,), 70.2 (CH;0). HRMS (ESI) m/z [M+H]" calcd for CgH;,DO":
136.0867, found: 136.0865.

4-Deuterobenzyl Alcohol 7

Compound 7 was obtained according to the general procedure for vinyl ethers hydrolysis. Pale yellow oil,
yield 98 mg (90%). 'H NMR (400 MHz, CDCls) & = 7.36 (s, 4H), 4.68 (s, 2H; CH,0), 1.99 (br s, 1H;
OH). *C NMR (126 MHz, CDCl;) 6 = 141.0 (C), 128.6 (2CH), 127.5 (t, J = 24.4 Hz; CD), 127.1 (2CH),
65.4 (CH,0). HRMS (ESI) m/z [M+Na]" calcd for C;H;DONa*: 132.0530, found: 132.0532.



'H (400 MHz, DMSO-ds) and **C (101 MHz, DMSO-ds) NMR spectra of 4-chlorobenzyl vinyl ether
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'H (400 MHz, DMSO-ds) and *C (101 MHz, DMSO-ds) NMR spectra of 4-bromobenzyl vinyl ether
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'H (400 MHz, CDCI5) and **C (101 MHz, CDCI;) NMR spectra of octyl vinyl ether 2d

79980
££88°0 W
0006'0

198C°T
602€'T W

Nﬁmm.ﬂ\
mmmm.ﬂ \“
mmwm.ﬂ
T6€S'T \
vLTI9'T
TPE9'T
€€S9'T
v0L9'T
0/89'T

£559°€
81,9E -\
€889

$S56°€
£6S6'€
£2L6'E

99L6°€
86vT'H
0bST'H
9S8T't
868T't

1559
£hspa\.
TELK'9
1066°9

ooww.n
T09CL v

N

Fore

TNS
W €0'C

Feoz
T 660
Foot

Fseo

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

89T YT —

9L6L7TT~_
6991°97 \

mRN.mN
vEm.mN W
0€6t°62
Tese e

£9€€'89 —

9TH8'9L
66ST°LL
0091°2L
LT9€°LL

€LY LL

58C€98 —

0991°2ST —

)

190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
f1 (ppm)

200



'H (400 MHz, CDCl5) and **C (101 MHz, CDCIl3) NMR spectra of decyl vinyl ether 2e
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'H (400 MHz, CDCl5) and **C (101 MHz, CDCI3) NMR spectra of 1,10-bis(vinyloxy)decane 2i

9662°T
L8VE'T
£LS9E°T
T98€'T —=

SP19'T
T1€9°T V

+059°T
99T
6€89'T

€659
8699 \.
2989
5556
0096
suee

04L6°E
98PT'H
0EST'¥
P81
8881'%

9SEP'9
9Tsb'9 k
YILP'9
¥88v°9 W

665T°L
009T°L v

—

Ttﬁ
Forv

Foov
Fooz
F 1oz

Wﬁm.ﬁ

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 65 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

9EPT°9C
0zzee N

588b°6C Wm
8009°6C

£40€°'89 —

6C¥8°9L
0091°2L
p09T°LL
08L¥°LL

0EPE'98 —

TPSTCST —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

10



'H (400 MHz, CDCl5) and **C (101 MHz, CDCIl;) NMR spectra of 4-(vinyloxymethyl)biphenyl 3a
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'H (400 MHz, CDCI;) and **C (101 MHz, CDCIl;) NMR spectra of biphenyl-4-ylmethanol 3
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'H (400 MHz, CDCI;) and **C (101 MHz, CDCIl;) NMR spectra of (4-((trimethylsilyl)ethynyl)-
phenyl)methanol 4
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'H (400 MHz, CDCI;) and **C (101 MHz, CDCI;) NMR spectra of 4-deuterobenzyl vinyl ether 6
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'H (400 MHz, CDCI;) and **C (126 MHz, CDCIl,;) NMR spectra of 4-deuterobenzyl alcohol 7
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