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Experimental Section

Materials and measurements. The substrates used in the alkenylation studies [i.e., 2-
(phenylthio)pyridine, * 2-(phenylsulfinyl)pyridine, > benzyl(phenyl)sulfane, ® ' * phenyl(2-
phenylethyl)sulfane, > and phenyl(3-phenylpropyl)sulfane ®] were prepared according to
previously described protocols. The cis-[PdCI,(MeCN),] and cis-[PdCI,(CyNC),] complexes
were synthesized via established procedures.’ Electrospray ionization mass-spectra were
obtained on either a BRUKER maXis (ESI-QTOF) or VARIAN 500-MS LC ion trap mass-
spectrometer in either MeOH or MeCN. EI mass spectra of the organic product mixtures
from the catalytic studies were acquired on a Shimadzu GCMS-QP2010 SE. The *H and *C
spectra were recorded on Bruker Avance 400 MHz and Bruker DPX 300 MHz spectrometers
at ambient temperature.

It should be noted that observed selectivity and yields can be greatly effected by the presence
of thiols and other impurities in the substrates. To our experience, commercially available
and synthesized sulfides may contain some impurities and careful control may be required.

Catalyst poisoning by thiols is a well-known feature for sulfur species.®
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Table S1. Comparative alkenylation of the individual substrates.®

Pd cat., oxidant Y | X
COOEt solvent, A X =
X =CH;Y =8, S(CH5),, S(O) - natural feedstock components |
X=N;Y =S8, S(O) - model compounds COOEt
Entry Substrate Oxidant T, °C Solvent  Yields, ” %

1 K,S,0g 110 DCE NR

2 PhI(OAC); 110 DCE NR

3 @ﬁ@ , Oxygen 110 DCE NR

4 AgOTFA 110° DCE 53 (5:1)
5 AgOTFA + Oxygen® 130 DCE 56 (6:1)
6 K,S20g 110 DCE 11

7 . PhI(OAC), 110 DCE 15

8 - Oxygen 110 DCE 5

9 [SF Agg'?'FA 110°  DCE  56(5:1)
10 AgOTFA + Oxygen® 130 DCE 61 (6:1)
11 K,S,0g 110 DCE 11°
12 PhI(OAC), 110 DCE 12°
13 WSQ ) Oxygen 110 DCE NR
14 AgOTFA 110 DCE 6°
15 AgOTFA + Oxygen® 130 DCE 8°
16 K,S20g 110 DCE NR
17 ] PhI(OAC), 110 DCE NR
18 0 . Oxygen 110 DCE NR
19 AgOTFA 110 DCE NR
20 AgOTFA + Oxygen® 130 DCE NR
21 K,S20g 110 DCE NR
22 0 PhI(OAC), 110 DCE NR
23 s Oxygen 110 DCE NR
24 @ O 5 AgOTFA 110 DCE NR
25 AgOTFA + Oxygen® 130 DCE NR
26 :](iSZOB) 110 MeNO; 42 (5:1)
27 . PhI(OAC), 110 DCE 10
28 SRBPF Oxygen 110  MeNO, 11
29 AgOTFA 110 DCE 22 (5:1)
30 AgOTFA + Oxygen® 130 DCE 23 (5:1)
31 K,S20g 110 MeNO; 15
32 0 PhI(OAC), 110 DCE 57 (6:1)
33 @/Sj@ Oxygen 110 MeNO, 23 (5:1)
34 T AgOTFA 110 DCE NR
35 AgOTFA + Oxygen® 130 DCE 22 (5:1)

Substrate (0.25 mmol), catalyst Pd(OAc), (10 mol%; with cis-[PdCl,(MeCN),] and cis-
[PACI,(CyNC),] as catalysts, no formation of the olefin product was detected for any
substrate), ethyl acrylate (0.50 mmol), oxidant (0.50 mmol) in 2 mL of solvent at 110 °C
for 24 h; alkenylation of substrates 2, 3, 6 and 7 led to the products 11, 9, 12 and 13,
respectively. “Yields based on NMR integration; the values in parentheses are the
mono:diolefination ratios (estimated for product yields higher than 20%). “Reaction time
was 12 h. ®Reaction vessel was sealed under oxygen. °Established by GC-MS only, and
product was not isolated.
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Figure S1. Comparative alkenylation of individual substrates followed by *H NMR.

70
g SUbstrate 2
60 — Substrate 3
///Q myy= Substrate 7
50 —

/-"""" e SUbstrate 6
i Substrate 4

l/’ i Substrate 1
/, Substrate 5

$a
o

w
o

> B
x
. )

Yield of corresponding product, %

) [ | !

15 20 25 30
Reaction time, h

o
"
3

o
m__
—_
o

Similar kinetic curves were measured for substrates 2 and 3 in the individual transformation
(one component as a substrate). These results indicate that the kinetic preference is not the
primary factor that distinguishes the reactivity of these substrates in a binary mixture. Most
likely, the primary factor is a thermodynamic factor that prefers coordination of the substrate
to the catalyst active site. The same result was observed for the pairs of other substrates
shown on the plot.

Table S2. Comparative alkenylation of individual substrates.

Time (h) and yields (%0)
1 4 8 24

o0 12 24 0 56
o0 14 32 49 61

@(@ 3 5 12 22
ORD 2 6 15 23

Substrates

o0 2 2 4 7
0 2 2 2 2
O 2 2 2 2

Conditions: substrate  (0.25 mmol), catalyst Pd(OACc),
(10 mol%), ethyl acrylate (0.30 mmol; 0.50 mmol for
pyridine-containing substrates), AgOTFA (0.50 mmol) in
2 mL of solvent at 110 °C; the reaction vessel was sealed
under oxygen.
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Spectral data for alkenylation products
8, (E)-butyl 3-(2-((phenylthio)methyl)phenyl)acrylate, yellowish oil.
@;:SO HRMS (ESI-MS), m/z: for C,0H2,NaO,S [M + Na]", calculated for:
| CcooBun 349.1238, found 349.1241. *H NMR (400.13 MHz, CDCls), 6: 8.05 (d,
J =16.0 Hz, 1H), 7.59-7.57 (m, 1H), 7.36-7.30 (m, 2H), 7.29-7.23 (m, 6H), 6.37 (d, J = 16.0
Hz, 1H), 4.24-4.22 (m, 4H), 1.74-1.68 (m, 2H), 1.49-1.42 (m, 2H), 0.98 (t, J = 6.0 Hz, 3H).
13C NMR (100.61 MHz, CDCl5), 6: 166.9, 141.3, 136.5, 135.6, 133.8, 131.4, 130.8, 130.0,

129.0, 128.0, 127.1, 126.9, 120.4, 64.6, 37.5, 30.9, 19.3, 13.9.
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Figure S2. *H NMR spectrum of (E)-butyl 3-(2-((phenylthio)methyl)phenyl)acrylate.
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Figure S3.3C NMR spectrum of (E)-butyl 3-(2-((phenylthio)methyl)phenyl)acrylate.

S\© 9, (E)-ethyl-3-(2-(2-(phenylthio)ethyl)phenyl)acrylate, yellowish oil.
HRMS (ESI-MS), m/z: for C19H210,S [M + H]", calculated for:
I
COOEt 313.1262, found 313.1251; for C15H20Na0,S [M + Na]*, calculated:
335.1082, found 335.1083. 'H NMR (400.13 MHz, CDCls), 6: 7.95 (d, J = 16.0 Hz, 1H),
7.56-7.54 (m, 1H) and 7.38-7.19 (m, 8H), 6.37 (d, J = 16.0 Hz, 1H), 4.28 (9, J = 7.2 Hz,
2H), 3.11-3.07 (m, 4H), 1.35 (t, J = 7.2 Hz, 3H). **C NMR (100.61 MHz, CDCls), J: 166.8,

141.5, 139.6, 136.0, 133.3, 130.3, 130.1, 129.3, 129.0, 127.2, 126.8, 126.1, 120.4, 60.6, 34.8,

33.2,14.4.

S6



PSPIOLOST ST SO I AN = Y ain =L om wownm
Rttt e e i I I T T b men rrrng —SQ menen

NNNNNNNNNNNNNNNNN o ST rArArA e

| L

= I~ o= =] = 60| =T lag]
5 8EF & 5 | E
= i i "~ ™ (~ i)

‘ . : . . : . : : : : . ‘ . : .
8 I 4 2 [ppm]

Figure S4. 'H NMR spectrum of (E)-ethyl 3-(2-(2-(phenylthio)ethyl)phenyl)acrylate.
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Figure S5.3C NMR spectrum of (E)-ethyl 3-(2-(2-(phenylthio)ethyl)phenyl)acrylate.

s 10, (E)-methyl -3-(2-((phenylthio)methyl)phenyl)acrylate, yellowish oil.
Cq \© Identified with spectral data.®> HRMS (ESI-MS), m/z: for C17H16Na0,S

COOMe I\ + NaJ*, calculated: 307.0769, found 307.0777. 'H NMR (400.13
MHz, CDCly), J: 8.02 (d, J = 15.8 Hz, 1H), 7.33-7.31 (m, 1H), 7.26-7.24 (m, 2H), 7.28-7.20
(m, 6H), 6.35 (d, J = 15.8 Hz, 1H), 4.18 (s, 2H), 3.80 (s, 3H). *C NMR (100.61 MHz,

CDCly), 0: 167.1, 141.5, 136.4, 135.4, 133.5, 131.2, 130.8, 129.9, 128.9, 127.9, 126.9, 126.7,

119.7, 51.7, 37.2.
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s (11) (E)-ethyl -3-(2-((phenylthio)methyl)phenyl)acrylate, yellowish oil.
Q:L \© Identified with spectral data.* HRMS (ESI-MS), m/z: for C1gH150,S [M
COORL H]", calculated for: 299.1106, found 299.1108; for C1gH1gNaO,S [M
+ Na]*, calculated: 321.0925, found 321.0930. *H NMR (400.13 MHz, CDCls), 6: 8.05 (d, J
= 15.8 Hz, 1H), 7.61-7.57 (m, 1H), 7.38-7.35 (m, 2H), 7.32-7.22 (m, 6H), 6.38 (d, J = 15.8
Hz, 1H), 4.30 (q, J = 7.1 Hz, 2H), 4.23 (s, 2H), 1.37 (t, J = 7.1 Hz, 3H). *C NMR (100.61

MHz, CDCly), 6: 166.8, 141.3, 136.4, 135.5, 133.7, 131.3, 130.7, 129.9, 128.9, 127.9, 127.1,

126.9, 120.3, 60.5, 37.4, 14.3.

S (12). (E)-ethyl 3-(2-(pyridin-2-ylthio)phenyl)acrylate, yellowish oil.
I

| N Identified compared with spectral data.” HRMS (ESI-MS), m/z: for

COOEt  C4H,6NO,S [M + HJ", calculated for: 286.0902, found 286.0908; for
CisH1sNNaO,S [M + Na]*, calculated: 308.0721, found 308.0718. *H NMR (400.13 MHz,
CDCly), 8: 8.43 (d, J = 4.0 Hz, 1H), 8.23 (d, J = 16.0 Hz, 1H), 7.76 (d, J = 6.0 Hz, 1H), 7.69
(d, J = 6.0 Hz, 1H), 7.49 — 7.45 (m, 4H), 7.02 (m, 1H), 6.84 (d, J = 8.0 Hz, 1H), 6.41 (d, J =
16.0 Hz, 1 H), 4.23 (9, J = 7.0 Hz, 2H), 1.31 (t, J = 7.0 Hz, 3H). *C NMR (100.61 MHz,
CDCly), 8: 166.8, 160.3, 149.6, 142.3, 138.4, 137.1, 136.7, 131.6, 130.8, 130.0, 127.4, 121.2,

120.4, 120.0, 61.0, 14.5

© (13). (E)-ethyl 3-(2-(pyridin-2-ylsulfinyl)phenyl)acrylate, orange oil.
S@ Identified with spectral data.? HRMS (ESI-MS), m/z: for C1sHigNOsS [M
| g, *HI" calculated for: 302.0851, found 3020857 for CusHhsNNGOsS [M +
Na]*, calculated: 324.0670, found 324.0681. 'H NMR (400.13 MHz, CDCls), : 8.50-8.46
(m, 2H), 8.05 (d, J = 8.0 Hz, 1H), 7.91-7.87 (m, 2H), 7.63 (d, J, = 2.0 Hz, 1H), 7.49-7.45
(m, 2H), 7.28 (m, 1H), 6.43 (d, J = 16.0 Hz, 1 H), 4.26 (m, 2H), 1.35 (m, 3H). *C NMR
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(100.61 MHz, CDCl3), &: 166.5, 165.7, 150.1, 144.1, 139.9, 138.2, 134.6, 131.7, 130.9,

127.2,125.7, 124.8, 122.0, 119.3, 61.0, 14.5.
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