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General Information

All reagents were commercially available and used without any further
purification. Unless otherwise stated, all experiments were conducted in a seal tube
under argon atmosphere. Reactions were monitored by TLC or GC-MS analysis. Flash
column chromatography was performed over silica gel (200-300 mesh). '"H NMR, *C
NMR and °F NMR spectra were recorded in CDCl3 on Nuclear Magnetic Resonance
spectrometer (400 MHz for 'H or 600 MHz for 'H, 150 MHz for *C, 376 MHz for '°F)
at room temperature. Chemical shifts were reported in ppm on the scale relative to
CDCl; (§ = 7.26 for 'H NMR, & = 77.00 for '°C NMR) as an internal reference.
Coupling constants (J) were reported in Hertz (Hz). High resolution mass spectra were

recorded using ZAB-HS Bifocal high-resolution mass spectrometer.



Experimental Sections

1. Synthesis of propargylic alcohols!"

R
| R Pd(PPh3),Cl, (1 mol%) ~~  OH
N o Ny
R .\ /OH Cul (2 mol%) _ R
Z EtsN, rt, 12 h 7

To a 50 mL dry flask equipped with stirring bar was added iodobenzene (1.71 g,
8.4 mmol, 1.2 equiv), Pd(PPh3)>Cl>(49.1 mg, 0.07 mmol, 1 mol%), Cul(26.7 mg,0.14
mmol, 2 mol%), Ets3N (8 mL) and stirred for 5 minutes at room temperature. Then
propargyl alcohol (392.4 mg, 7.0 mmol, 1.0 equiv) was added and reacted for 12 h.
Reaction mixture was filtered through filter paper, solids were washed with ethyl
acetate and the combined filtrates were concentrated in vacuo. The target product was
purified by column chromatography (PE:EA=5:1).

2. General procedures for reactions

; Q = H, aryl, alkyl !

s !
NHPI (25 mol%), Ar .
_~">on + @—sH ( ©) O/j//\ Q = H, alkyl
= DCE, 60 °C, 24 h o :
1 2 3 ; Q= aryl

Propargylic alcohols 1 (0.2 mmol, 1.0 equiv), aryl thiols 2 (0.2 mmol, 1.0 equiv),
N-hydroxyphthalimide (0.05 mmol, 25% mmol) and dichloroethane (2 mL) were added
to a Schlenk tube and reacted at 60 °C for 24 h in the argon atmosphere. After the
reaction was completed by TLC, the reaction solution was cooled to room temperature.
An appropriate amount of anhydrous sodium sulfate was added to the reaction solution,
dried and concentrated by evaporation. The purification was carried out by column

chromatography (PE:EA=20:1) to obtain the target product 3.



Control Experiments

=~ TOH SH I CqgHeNOS 1
+ standard condition ' (M+H) !
N TEMPO (3.0 equiv) ! cald: 280.1730 |
o {found: 280.1728
© 1d 2a 0% Detected by HRMS
tBU P TN
1 CypH308
P OH SH HO ' 22M31 !
~ + standard condition 3ad + ; (M+H) ;
~ BHT (3.0 equiv) ) S + cald: 343.2090
o . ) e saz0m;
1d 2a
(d) 13% Detected by HRMS
oM SH [ CafS
~ standard condition Ph>=/3 i (M+H) 1
+ - 3ad + py | 1
- 1.1—d|pheny|_ethene ' cald: 303.1202 !
© (3.0 equiv) {found: 303.1202]
1d 2a 6% Detected by HRMS ~ ~"7 """ 777707
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2 SH
+ /©/ NHPI N H
DCE, 60 °C, 2 h, Ar S
1b 2a \O\

5, 54% (Z:E=20:7)
3-(p-tolyl)prop-2-yn-1-ol 1b (0.6 mmol), 4-toluencthiol 2a (0.6 mmol) and NHPI
(25 mol%) were treated in 2.0 mL DCE solvent at 60 <C for 2 h in the argon atmosphere.
Column chromatographic purification afforded the Z- and E- isomers of 5 (87.1 mg.,
0.32 mmol, 54%) as a yellow oil (Z:E = 20:7).
H H

(2)-3-(p-tolyl)-2-(p-tolylthio)prop-2-en-1-o0l (Z)-5

H NMR (400 MHz, CDCls) § 7.57 (d, J = 8.4 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 7.18
(d, J=8.0 Hz, 2H), 7.12-7.10 (m, 2H), 7.06 (s, 1H), 4.18 (s, 2H), 2.38 (s, 3H), 2.34 (s,
3H), 2.18 (s, 1H). 3C NMR (150 MHz, CDCL3) § 137.7, 137.3, 133.2, 133.0, 132.4,

131.1, 129.9, 129.5, 129.4, 128.9, 66.3, 21.3, 21.1.
ESI-HRMS: m/z [M+H]" caled for C17H;90S 271.1151, found 271.1151.

H
jopael

HO H
(E)-3-(p-tolyl)-2-(p-tolylthio)prop-2-en-1-o0l (E)-5

'H NMR (400 MHz, CDCl3) 5 7.37 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.16
(d, J= 8.0 Hz, 4H), 6.85 (s, 1H), 4.32 (s, 2H), 2.35 (s, 6H), 2.05 (s, 1H). 3C NMR (150
MHz, CDCl) 5 137.8, 137.6, 136.4, 134.5, 133.2, 132.0, 130.1, 129.7, 129.2, 128.6,

60.3,21.2,21.1.
ESI-HRMS: m/z [M+H]" calcd for C17H190S 271.1151, found 271.1149.
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Relative Abundance
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Characterization Data of Products

S
O L Q.
3-phenyl-2-(p-tolylthio)propanal (3aa)
Yellow oil, 43.2 mg, 84% yield, PE:EA=20:1.
'H NMR (400 MHz, CDCl3) 6 9.48 (d, J= 3.2 Hz, 1H), 7.32-7.22 (m, 7H), 7.12 (d, J
= 8.0 Hz, 2H), 3.78-3.73 (m, 1H), 3.17 (dd, J = 14.4, 8.0 Hz, 1H), 2.96 (dd, J = 14.6,
6.6 Hz, 1H), 2.34 (s, 3H). 3C NMR (150 MHz, CDCl3) 6 193.9, 138.9, 137.4, 134.1,

130.0, 129.1, 128.6, 127.4, 126.9, 58.3, 34.1, 21.2.
ESI-HRMS: m/z [M+H]" calcd for Ci6H170S 257.0995, found 257.0998.

L

3-(p-tolyl)-2-(p-tolylthio)propanal (3ab)

Yellow oil, 42.4 mg, 78% yield, PE:EA=20:1.

'"H NMR (400 MHz, CDCls) 6 9.44 (d, J= 3.6 Hz, 1H), 7.27 (d, J= 8.4 Hz, 2H), 7.10
(d, J=4.8 Hz, 6H), 3.75-3.70 (m, 1H), 3.11 (dd, J = 14.4, 8.4 Hz, 1H), 2.92 (dd, J =
14.4, 6.8 Hz, 1H), 2.32 (s, 6H). 3C NMR (150 MHz, CDCl3) & 194.1, 138.8, 136.5,
134.2, 134.0, 130.0, 129.3, 128.9, 127.4, 58.3, 33.7, 21.2.

ESI-HRMS: m/z [M+H]" calcd for C17H;90S 271.1151, found 271.1151.

S
QL
3-(4-ethylphenyl)-2-(p-tolylthio)propanal (3ac)
Yellow oil, 44.0 mg, 77% yield, PE:EA=20:1.
'H NMR (400 MHz, CDCl) § 9.45 (d, J=3.6 Hz, 1H), 7.27 (d, J = 8.0 Hz, 2H), 7.14-
7.10 (m, 6H), 3.76-3.72 (m, 1H), 3.13 (dd, J= 14.4, 8.4 Hz, 1H), 2.93 (dd, J= 14.4, 6.8
Hz, 1H), 2.63 (dd, J = 15.2, 7.6 Hz, 2H), 2.33 (s, 3H), 1.23 (t, J = 7.6 Hz, 3H). 3C
NMR (150 MHz, CDCls) 6 194.1, 142.9, 138.8, 134.4, 134.0, 130.0, 129.0, 128.1,
127.5, 58.3, 33.8, 28.4, 21.2, 15.5.
ESI-HRMS: m/z [M+H]" calcd for C1sH2:10S 285.1308, found 285.1308.

JTLC
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3-(4-methoxyphenyl)-2-(p-tolylthio)propanal (3ad)

Yellow oil, 46.6 mg, 81% yield, PE:EA=20:1.

TH NMR (400 MHz, CDCl3) 6 9.45 (d, J=3.6 Hz, 1H), 7.28 (d, /= 8.0 Hz, 2H), 7.15-
7.10 (m, 4H), 6.84 (d, J = 8.4 Hz, 2H), 3.79 (s, 3H), 3.73-3.69 (m, 1H), 3.10 (dd, J =
14.4, 8.4 Hz, 1H), 2.91 (dd, J = 14.4, 6.8 Hz, 1H), 2.33 (s, 3H). *C NMR (150 MHz,
CDClI3) 6 194.2, 158.5, 138.8, 134.0, 130.1, 130.0, 129.3, 127.5, 114.0, 58.5, 55.2, 33 4,
21.2.

ESI-HRMS: m/z [M+H]" caled for C17H90,S 287.1100, found 287.1098.

RO

0~ "H

3-(4-(tert-butyl)phenyl)-2-(p-tolylthio)propanal (3ae)

Yellow oil, 50.0 mg, 80% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCL) § 9.46 (d, J = 3.6 Hz, 1H), 7.33 (d, J = 8.4 Hz, 2H), 7.28
(d, J= 8.0 Hz, 2H), 7.15 (d, J = 8.4 Hz, 2H), 7.11 (d, J = 7.6 Hz, 2H), 3.77-3.73 (m,
1H), 3.13 (dd, J = 14.4, 8.4 Hz, 1H), 2.94 (dd, J = 14.4, 6.4 Hz, 1H), 2.33 (s, 3H), 1.31
(s, 9H). 13C NMR (150 MHz, CDCl3) 6 194.1, 149.7, 138.8, 134.2, 134.0, 130.0, 128.7,

127.5,125.5, 58.2,34.4,33.7,31.3, 21.2.
ESI-HRMS: m/z [M+H]" calcd for C20H2s0S 313.1621, found 313.1618.

SO LG

3-([1,1'-biphenyl]-4-yl)-2-(p-tolylthio)propanal (3af)

Yellow oil, 50.0 mg, 75% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCL3) § 9.51 (d, J = 3.6 Hz, 1H), 7.56 (dd, J = 16.4, 7.6 Hz,
4H), 7.44 (t,J = 7.2 Hz, 2H), 7.35 (t,J = 7.6 Hz, 1H), 7.30 (d, J = 7.6 Hz, 4H), 7.13 (d,
J=28.0 Hz, 2H), 3.79 (td, J= 7.6, 3.2 Hz, 1H), 3.21 (dd, J = 14.4, 8.0 Hz, 1H), 3.00 (dd,
J=14.4,6.8 Hz, 1H), 2.34 (s, 3H). 3C NMR (150 MHz, CDCl3) 6 194.0, 140.7, 139.8,
139.0, 136.4, 134.2, 130.0, 129.5, 128.7, 127.3, 127.3, 127.2, 127.0, 58.3, 33.8, 21.2.
ESI-HRMS: m/z [M+ Na]" caled for C22H20OSNa 355.1127, found 355.1123.

UL

3-(3-methoxyphenyl)-2-(p-tolylthio)propanal (3ag)
Yellow oil, 45.4 mg, 79% yield, PE:EA=20:1.
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IH NMR (400 MHz, CDCLs) § 9.46 (d, J = 3.2 Hz, 1H), 7.29-7.20 (m, 3H), 7.11 (d, J
= 8.0 Hz, 2H), 6.82-6.77 (m, 3H), 3.79 (s, 3H), 3.75 (td, J= 7.2, 3.6 Hz, 1H), 3.13 (dd,
J=14.4, 8.4 Hz, 1H), 2.93 (dd, J = 14.4, 6.4 Hz, 1H), 2.33 (s, 3H). *C NMR (150
MHz, CDCL) § 193.9, 159.7, 138.9, 138.9, 134.1, 130.0, 129.6, 127.3, 121.4, 114.9,
112.2, 58.1, 55.2, 34.2, 21.2.

ESI-HRMS: m/z [M+H]" calcd for C17H190,S 287.1100, found 287.1099.

o

SHRGY

3-(2-methoxyphenyl)-2-(p-tolylthio)propanal (3ah)

Yellow oil, 44.7 mg, 78% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCL3) § 9.42 (d, J = 4.4 Hz, 1H), 7.30-7.22 (m, 3H), 7.17 (dd,
J=1.6, 1.6 Hz, 1H), 7.10 (d, J = 8.0 Hz, 2H), 6.92-6.84 (m, 2H), 3.88-3.84 (m, 1H),
3.81 (s, 3H), 3.17 (dd, J = 13.8, 8.6 Hz, 1H), 2.97 (dd, J = 13.8, 6.2 Hz, 1H), 2.33 (s,
3H). 13C NMR (150 MHz, CDCl3) 6 194.4, 157.4, 138.5, 133.6, 131.1, 129.9, 128 .4,
128.1, 125.5, 120.5, 110.3, 56.8, 55.1, 29.8, 21.1.

ESI-HRMS: m/z [M+H]" calcd for C17H;902S 287.1100, found 287.1100.

oL

3-(4-fluorophenyl)-2-(p-tolylthio)propanal (3ai)

Yellow oil, 36.3 mg, 66% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCls) § 9.48 (d, J = 3.2 Hz, 1H), 7.27-7.25 (m, 2H), 7.19-7.16
(m, 2H), 7.11 (d, J= 8.0 Hz, 2H), 6.99 (t, J= 8.4 Hz, 2H), 3.69 (td, J= 7.2, 3.2 Hz, 1H),
3.13 (dd, J = 14.4, 8.0 Hz, 1H), 2.91 (dd, J = 14.4, 6.8 Hz, 1H), 2.33 (s, 3H). 13C NMR
(150 MHz, CDCl3) 5 193.8, 161.8 (d, Jor = 243.8 Hz), 139.1, 134.2, 133.1 (d, Jcr =
3.2 Hz), 130.6 (d, Jcr = 8.0 Hz), 130.0, 127.1, 115.4 (d, Jc-r = 21.2 Hz), 58.4 (d, Jc-r =
0.9 Hz), 33.3, 21.1. YF NMR (376 MHz, CDCl3) 6 -115.89 (m).

ESI-HRMS: m/z [M+H]" calcd for C16Hi6FOS 275.0900, found 275.0900.

SO L0

3-(4-chlorophenyl)-2-(p-tolylthio)propanal (3aj)
Yellow oil, 40.8 mg, 70% yield, PE:EA=20:1.
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'H NMR (400 MHz, CDCls) § 9.49 (d, J = 2.8 Hz, 1H), 7.28-7.25 (m, 4H), 7.13 (dd,
J =138, 8.2 Hz, 4H), 3.69 (td, J = 7.6, 2.8 Hz, 1H), 3.13 (dd, J = 14.4, 8.0 Hz, 1H),
2.89 (dd, J = 14.4, 6.8 Hz, 1H), 2.33 (s, 3H). 13C NMR (150 MHz, CDCls) & 193.7,
139.1, 135.9, 134.3, 132.7, 130.5, 130.1, 128.7, 127.0, 58.2, 33.4, 21.2.

ESI-HRMS: m/z [M+H]" calcd for C1sH16C10S 291.0605, found 291.0610.

SO

3-(4-bromophenyl)-2-(p-tolylthio)propanal (3ak)

Yellow oil, 49.0 mg, 73% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCl3) 5 9.49 (d, J= 2.8 Hz, 1H), 7.42 (d, J= 8.4 Hz, 2H), 7.26
(d, /= 8.0 Hz, 2H), 7.10 (t, J = 8.4 Hz, 4H), 3.69 (td, /= 7.6, 2.8 Hz, 1H), 3.11 (dd, J
=14.4,8.0 Hz, 1H), 2.88 (dd, J = 14.4, 6.8 Hz, 1H), 2.33 (s, 3H). 13C NMR (150 MHz,
CDCl3) 6 193.6,139.1, 136.5, 134.3, 131.7, 130.9, 130.1, 126.9, 120.8, 58.1, 33.4, 21.2.
ESI-HRMS: m/z [M+ Na]" caled for C16HisBrOSNa 356.9919, found 356.9917.

AL G

2-(p-tolylthio)-3-(4-(trifluoromethyl)phenyl)propanal (3al)

Yellow oil, 40.7 mg, 63% yield, PE:EA=20:1.

'"H NMR (400 MHz, CDCls) § 9.53 (d, J= 2.8 Hz, 1H), 7.56 (d, J= 8.0 Hz, 2H), 7.34
(d, J=8.0 Hz, 2H), 7.26 (d, J= 8.0 Hz, 2H), 7.12 (d, /= 7.6 Hz, 2H), 3.73 (td, J= 7.6,
2.8 Hz, 1H), 3.22 (dd, J = 14.4, 7.6 Hz, 1H), 2.97 (dd, J = 14.4, 7.2 Hz, 1H), 2.33 (s,
3H). 3C NMR (150 MHz, CDCL) § 193.4, 141.7 (d, Jcr = 1.1 Hz), 139.3, 134.4,
130.1, 129.5, 129.2 (d, Jc-r = 32.3 Hz), 126.7, 125.5 (dd, Jc.r = 7.5, 3.8 Hz), 124.1 (d,
Jcr=270.5 Hz), 58.0, 33.7, 21.2. FNMR (376 MHz, CDCl3) & -62.49 (s).
ESI-HRMS: m/z [M+H]" caled for Ci7H6F30S 325.0868, found 325.0864.

SO LG

4-(3-oxo-2-(p-tolylthio)propyl)benzonitrile (3am)

Yellow oil, 34.5 mg, 61% yield, PE:EA=10:1.

'H NMR (400 MHz, CDCl3) § 9.54-9.53 (m, 1H), 7.59 (d, J = 8.0 Hz, 2H), 7.33 (d, J
=7.6 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 7.12 (d, J = 7.6 Hz, 2H), 3.71 (td, /= 7.2, 2.0
Hz, 1H), 3.21 (dd, J = 14.6, 7.8 Hz, 1H), 2.95 (dd, J = 14.6, 7.0 Hz, 1H), 2.33 (s, 3H).

18



13C NMR (150 MHz, CDCl3) § 193.2, 143.2, 139.5, 134.5, 132.3, 130.1, 130.0, 129.8,
128.5,126.5, 118.7, 110.8, 57.7, 33.9, 21.2.
ESI-HRMS: m/z [M+H]" calcd for C17H1sNOS 282.0947, found 282.0948.

F

OO

3-(2-fluorophenyl)-2-(p-tolylthio)propanal (3an)
Yellow oil, 35.6 mg, 65% yield, PE:EA=20:1.
'H NMR (400 MHz, CDCl3) § 9.50 (d, J = 3.2 Hz, 1H), 7.28-7.21 (m, 4H), 7.12-7.03
(m, 4H), 3.81 (td, J = 7.2, 2.8 Hz, 1H), 3.18 (dd, J = 14.4, 8.0 Hz, 1H), 2.99 (dd, J =
14.2,7.0 Hz, 1H), 2.33 (s, 3H). 13C NMR (150 MHz, CDCl3) § 193.7, 161.2 (d, Je.r =
244.2 Hz), 139.0, 134.2, 131.6 (d, Jo.r = 4.4 Hz), 130.0, 129.9 (d, Jcr = 3.5 Hz), 128.8
(d, Jer = 8.1 Hz), 127.2, 124.1 (d, Jor = 3.6 Hz), 115.4 (d, Jor = 21.8 Hz), 57.0 (d, Jc.
r= 1.5 Hz), 27.9 (d, Jc.r = 2.1 Hz), 21.2. ?’F NMR (376 MHz, CDCL) § -117.22 (m).
ESI-HRMS: m/z [M+H]" calcd for Ci6H6FOS 275.0900, found 275.0900.

of

SHRGY

3-(2-chlorophenyl)-2-(p-tolylthio)propanal (3ao)

Yellow oil, 39.6 mg, 68% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCL3) § 9.51 (d, J = 2.8 Hz, 1H), 7.37-7.35 (m, 1H), 7.29-7.26
(m, 3H), 7.21-7.18 (m, 2H), 7.11 (d, J = 8.0 Hz, 2H), 3.91-3.87 (m, 1H), 3.28 (dd, J =
14.4, 8.0 Hz, 1H), 3.07 (dd, J = 14.4, 6.8 Hz, 1H), 2.33 (s, 3H). 13C NMR (150 MHz,
CDCl3) 6 193.5, 139.0, 135.2, 134.2, 134.1, 131.8, 130.0, 129.9, 129.6, 128.4, 126.8,
56.5,32.2,21.2.

ESI-HRMS: m/z [M+H]" calcd for C16H16C1OS 291.0605, found 291.0605.

Br
Spact
0~ "H
3-(2-bromophenyl)-2-(p-tolylthio)propanal (3ap)
Yellow oil, 48.4 mg, 72% yield, PE:EA=20:1.
'H NMR (400 MHz, CDCls) 6 9.52 (d, J= 2.8 Hz, 1H), 7.55 (d, J = 8.0 Hz, 1H), 7.30-

7.24 (m, 4H), 7.11 (d, J = 8.0 Hz, 3H), 3.91 (td, J = 8.0, 2.8 Hz, 1H), 3.29 (dd, J = 14.4,
8.0 Hz, 1H), 3.08 (dd, J= 14.4, 6.4 Hz, 1H), 2.33 (s, 3H). 3C NMR (150 MHz, CDCl3)
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6193.4,139.0, 136.9, 134.3, 133.0, 131.9, 130.0, 129.9, 128.7, 127.5, 124.6, 56.6, 34.6,
21.2.
ESI-HRMS: m/z [M+ Na]" calcd for Ci16H;sBrOSNa 356.9919, found 356.9917.

LTI

3-(4-nitrophenyl)-2-(p-tolylthio)propanal (3aq)
< 5% yield.
ESI-HRMS: m/z [M+H]" caled for C16H16NO3S 302.0845, found 302.0847.

L,

2-((4-methoxyphenyl)thio)-3-phenylpropanal (3ba)

Yellow oil, 43.6 mg, 80% yield, PE:EA=20:1.

'"H NMR (400 MHz, CDCl3) 6 9.48 (d, J= 3.2 Hz, 1H), 7.34-7.29 (m, 4H), 7.26-7.21
(m, 3H), 6.85-6.82 (m, 2H), 3.79 (s, 3H), 3.70-3.66 (m, 1H), 3.14 (dd, /= 14.6, 8.2 Hz,
1H), 2.93 (dd, J = 14.4, 6.4 Hz, 1H). 3C NMR (150 MHz, CDCl3) 8 193.8, 160.4,
137.5, 136.8, 132.6, 129.1, 128.6, 126.8, 120.9, 114.8, 58.8, 55.3, 34.0.

ESI-HRMS: m/z [M+H]" calcd for C16H1702S 273.0944, found 273.0944.

S
sPpasy
3-phenyl-2-(m-tolylthio)propanal (3bb)
Light Yellow oil, 40.0 mg, 78% yield, PE:EA=20:1.
TH NMR (400 MHz, CDCl3) § 9.48 (d, J=3.6 Hz, 1H), 7.32 (d, J= 7.6 Hz, 2H), 7.28-
7.25 (m, 3H), 7.20-7.18 (m, 3H), 7.12-7.10 (m, 1H), 3.82 (td, J= 7.2, 3.6 Hz, 1H), 3.20
(dd, J=14.4, 8.0 Hz, 1H), 2.98 (dd, J= 14.4, 6.8 Hz, 1H), 2.33 (s, 3H). 3C NMR (150
MHz, CDCL) 6 194.1, 139.0, 137.3, 133.8, 131.2, 130.2, 129.3, 129.1, 129.0, 128.6,
126.9, 58.0, 34.3, 21.2.
ESI-HRMS: m/z [M+H]" caled for Ci6H;70S 257.0995, found 257.0993.

o
(@) H

3-phenyl-2-(o-tolylthio)propanal (3bc)
Light Yellow oil, 39.6 mg, 77% yield, PE:EA=20:1.

20



IH NMR (400 MHz, CDCL3) 5 9.42 (d, J = 4.4 Hz, 1H), 7.35-7.30 (m, 3H), 7.27-7.23
(m, 3H), 7.21-7.19 (m, 2H), 7.16-7.11 (m, 1H), 3.81-3.77 (m, 1H), 3.24 (dd, J = 14.2,
8.2 Hz, 1H), 3.03 (dd, J = 14.2, 7.0 Hz, 1H), 2.38 (s, 3H). 1*C NMR (150 MHz, CDCl:)
§194.1,140.4, 137.0,133.4, 131.3,130.7, 129.1, 128.7, 128.4, 127.0, 126.7, 57.7, 34.5,
20.8.

ESI-HRMS: m/z [M+H]" calcd for C1H708 257.0995, found 257.0995.

O/

s\©

UL

2-((2-methoxyphenyl)thio)-3-phenylpropanal (3bd)

Yellow oil, 43.2 mg, 79% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCl3) § 9.46 (d, J=3.6 Hz, 1H), 7.38 (dd, J=7.6, 1.6 Hz, 1H),
7.33-7.29 (m, 3H), 7.26-7.22 (m, 3H), 6.91-6.87 (m, 2H), 3.87 (s, 1H), 3.85 (s, 3H),
3.20 (dd, J = 14.4, 8.0 Hz, 1H), 2.95 (dd, J = 14.4, 6.8 Hz, 1H). 3C NMR (150 MHz,
CDCl3) 6 194.9, 159.3, 137.5, 135.4, 130.4, 129.1, 128.5, 126.8, 121.0, 119.2, 111.1,
56.4,55.6, 34.2.

ESI-HRMS: m/z [M+H]" calcd for Ci16H1702S 273.0944, found 273.0944.

S
UL
2-((3,4-dimethylphenyl)thio)-3-phenylpropanal (3be)
Yellow oil, 40.1 mg, 74% yield, PE:EA=20:1.
TH NMR (400 MHz, CDCl3) § 9.41 (d, J=4.0 Hz, 1H), 7.31 (d, J= 7.2 Hz, 2H), 7.25-
7.22 (m, 4H), 7.04 (s, 1H), 6.94 (d, J = 7.6 Hz, 1H), 3.73-3.68 (m, 1H), 3.21 (dd, J =
14.4, 8.4 Hz, 1H), 3.01 (dd, J = 14.4, 6.8 Hz, 1H), 2.35 (s, 3H), 2.29 (s, 3H). 3C NMR
(150 MHz, CDCl3) 6 193.9, 140.9, 138.9, 137.2, 134.6, 131.6, 129.1, 128.6, 127.5,

127.4,126.9, 58.2, 34.5, 21.0, 20.8.
ESI-HRMS: m/z [M+H]" calcd for C17H90S 271.1151, found 271.1151.

OXLQ,

2-((4-fluorophenyl)thio)-3-phenylpropanal (3bf)

Yellow oil, 32.2 mg, 62% yield, PE:EA=20:1.

'"H NMR (400 MHz, CDCl3) 6 9.47 (d, J= 3.6 Hz, 1H), 7.37-7.30 (m, 4H), 7.27-7.25
(m, 1H), 7.22-7.20 (m, 2H), 7.02-6.98 (m, 2H), 3.76-3.71 (m, 1H), 3.16 (dd, J = 14.4,
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8.0 Hz, 1H), 2.95 (dd, J = 14.6, 7.0 Hz, 1H). 3C NMR (150 MHz, CDCls) 5 193.6,
163.1 (d, Jor = 248.4 Hz), 137.1, 136.4 (d, Jer = 8.4 Hz), 129.1, 128.7, 127.0, 126.1
(d, Jer = 3.3 Hz), 116.4 (d, Jor = 21.9 Hz), 58.5, 34.1. YF NMR (376 MHz, CDCl3)
§-111.71 (m).

ESI-HRMS: m/z [M+H]" calcd for CisH14sFOS 261.0744, found 261.0744.

oL,

2-((4-br0m0pheny|)thio)-3-phenylpropanal (3bg)@

Yellow oil, 47.0 mg, 71% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCLs) § 9.45 (d, J = 3.6 Hz, 1H), 7.43-7.40 (m, 2H), 7.31 (d, J
= 7.6 Hz, 2H), 7.27-7.25 (m, 1H), 7.21 (d, J = 8.4 Hz, 4H), 3.81-3.77 (m, 1H), 3.18 (dd,
J=14.4,8.0 Hz, 1H), 2.96 (dd, J = 14.4, 7.2 Hz, 1H). 3C NMR (150 MHz, CDCl3) §
193.7,136.8, 134.7, 132.3, 130.5, 129.1, 128.7, 127.1, 122.9, 57.9, 34.2.

S Cl
LU
2-((3-chlorophenyl)thio)-3-phenylpropanal (3bh)
Yellow oil, 37.7 mg, 68% yield, PE:EA=20:1.
'H NMR (400 MHz, CDCl3) 6 9.46 (d, J= 3.6 Hz, 1H), 7.34-7.31 (m, 2H), 7.28-7.22
(m, 7H), 3.85 (td, J = 7.6, 3.6 Hz, 1H), 3.21 (dd, J = 14.4, 8.0 Hz, 1H), 2.99 (dd, J =
14.4, 7.2 Hz, 1H). 3C NMR (150 MHz, CDCI3) § 193.8, 136.8, 134.8, 133.7, 132.3,

130.7,130.2, 129.1, 128.7, 128.4, 127.1, 57.8, 34.3.
ESI-HRMS: m/z [M+H]" calcd for C1sH14ClOS 277.0448, found 277.0449.

Cl

s\©
O L
2-((2-chlorophenyl)thio)-3-phenylpropanal (3bi)
Yellow oil, 35.9 mg, 65% yield, PE:EA=20:1.
'H NMR (400 MHz, CDCL3) § 9.42 (d, J = 4.4 Hz, 1H), 7.43-7.38 (m, 2H), 7.34-7.30
(m, 2H), 7.27-7.19 (m, 5H), 3.97-3.92 (m, 1H), 3.24 (dd, J = 14.2, 8.6 Hz, 1H), 3.09
(dd, J=14.4, 6.8 Hz, 1H). 3C NMR (150 MHz, CDCl3) 6 194.1, 136.7, 136.6, 133.7,

131.4,130.2,129.3, 129.1, 128.7, 127.4, 127.1, 56.7, 34.5.
ESI-HRMS: m/z [M+H]" calcd for C15sH14ClOS 277.0448, found 277.0443.
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TLC.,

2-((4-nitrophenyl)thio)-3-phenylpropanal (3bj)
< 5% yield.
ESI-HRMS: m/z [M+H]" calcd for CisH14NO3S 288.0689, found 288.0688.

oL Q.

2-((4-aminophenyl)thio)-3-phenylpropanal (3bk)
< 5% yield.
ESI-HRMS: m/z [M+H]" calcd for C1sHisNOS 258.0947, found 258.0947.

yepass

3-(4-ethylphenyl)-2-(m-tolylthio)propanal (3ca)

Yellow oil, 43.7 mg, 77% yield, PE:EA=20:1.

'"H NMR (400 MHz, CDCl3) 6 9.46 (d, J= 3.6 Hz, 1H), 7.19-7.18 (m, 8H), 3.83-3.78
(m, 1H), 3.16 (dd, J = 14.4, 8.0 Hz, 1H), 2.96 (dd, J = 14.6, 6.6 Hz, 1H), 2.64 (dd, J =
15.2, 7.6 Hz, 2H), 2.32 (s, 3H), 1.24 (t, J = 7.6 Hz, 3H). 13C NMR (150 MHz, CDCls)
0194.3,142.9,139.0,134.3,133.7,131.3, 130.1, 129.2, 129.0, 129.0, 128.1, 58.0, 33.9,
28.5,21.2, 15.5.

ESI-HRMS: m/z [M+H]" calcd for C1sH2:10S 285.1308, found 285.1305.

S
SO
2-((3,4-dimethylphenyl)thio)-3-(4-ethylphenyl)propanal (3cb)
Yellow oil, 41.9 mg, 70% yield, PE:EA=20:1.
'H NMR (400 MHz, CDCls) § 9.39-9.37 (m, 1H), 7.26-7.22 (m, 1H), 7.13 (s, 4H),
7.02 (s, 1H), 6.93 (d, J = 7.6 Hz, 1H), 3.71-3.66 (m, 1H), 3.16 (dd, J = 14.4, 8.4 Hz,
1H), 2.98 (dd, J = 14.4, 6.4 Hz, 1H), 2.62 (dd, J=15.2, 7.6 Hz, 2H), 2.35 (s, 3H), 2.28
(s, 3H), 1.24-1.20 (m, 3H). 13C NMR (150 MHz, CDCl3) 5 194.1, 142.9, 140.8, 138.8,
134.5,134.3, 131.5, 129.0, 128.1, 127.4, 58.1, 34.1, 28.4, 21.0, 20.8, 15.5.
ESI-HRMS: m/z [M+H]" calcd for C19H230S 299.1464, found 299.1464.

SO

2-((3,4-dimethylphenyl)thio)-3-(4-methoxyphenyl)propanal (3cc)
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Yellow oil, 43.9 mg, 73% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCl3) 6 9.38 (d, J= 4.0 Hz, 1H), 7.26-7.23 (m, 1H), 7.15-7.13
(m, 2H), 7.03-7.02 (m, 1H), 6.95-6.92 (m, 1H), 6.85-6.83 (m, 2H), 3.79 (s, 3H), 3.69-
3.64 (m, 1H), 3.13 (dd, J = 14.4, 8.4 Hz, 1H), 2.95 (dd, J = 14.4, 6.8 Hz, 1H), 2.35 (s,
3H), 2.28 (s, 3H). *C NMR (150 MHz, CDCl3) & 194.2, 158.5, 140.8, 138.8, 134.5,
131.6, 130.1, 129.1, 127.5, 127.4, 114.0, 58.3, 55.2, 33.7, 21.0, 20.8.

ESI-HRMS: m/z [M+H]" calcd for C1sH2002SK 339.0816, found 339.0816.

S Cl
LT
2-((3-chlorophenyl)thio)-3-(4-ethylphenyl)propanal (3cd)
Yellow oil, 41.8 mg, 69% yield, PE:EA=20:1.
'H NMR (400 MHz, CDCl3) 6 9.45 (d, J= 3.6 Hz, 1H), 7.34-7.33 (m, 1H), 7.25-7.21
(m, 2H), 7.18-7.13 (m, 5H), 3.86-3.82 (m, 1H), 3.18 (dd, J = 14.2, 8.2 Hz, 1H), 2.97
(dd, J = 14.4, 6.8 Hz, 1H), 2.64 (dd, J = 15.2, 7.6 Hz, 2H), 1.24 (t, J = 7.6 Hz, 3H). 3C
NMR (150 MHz, CDCl3) 6 194.0, 143.1, 134.7, 133.9, 133.8, 132.2, 130.5, 130.1,
129.0, 128.3, 128.2, 57.8, 33.9, 28.5, 15.5.
ESI-HRMS: m/z [M+H]" calcd for Ci7H;3CIOS 305.0761, found 305.0768.

RSN

O~ "H F
3-(4-(tert-butyl)phenyl)-2-((4-fluorophenyl)thio)propanal (3ce)

Yellow oil, 40.0 mg, 63% yield, PE:EA=20:1.

TH NMR (600 MHz, CDCl3) § 9.45 (d, J = 3.6 Hz, 1H), 7.36-7.31 (m, 4H), 7.13 (d, J
= 8.4 Hz, 2H), 7.00-6.97 (m, 2H), 3.74-3.71 (m, 1H), 3.12 (dd, J = 14.4, 8.4 Hz, 1H),
2.92 (dd, J=14.4, 6.6 Hz, 1H), 1.30 (s, 9H). 3C NMR (150 MHz, CDCl3) 6 193.8,
163.1 (d, Jcr = 248.3 Hz), 149.9, 136.3 (d, Jcr = 8.4 Hz), 133.9, 128.7, 126.2 (d, Jc-F
=3.3 Hz), 125.6, 116.4 (d, Jc.r=21.9 Hz), 58.5, 34.4,33.7,31.3. ’FNMR (376 MHz,

CDCls) § -111.91 (m).
ESI-HRMS: m/z [M+H]" caled for C1oH2FOS 317.1370, found 317.1368.

SO L Q.

3-(4-chlorophenyl)-2-((4-methoxyphenyl)thio)propanal (3cf)
Yellow oil, 39.2 mg, 64% yield, PE:EA=20:1.
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'H NMR (400 MHz, CDCl3) 6 9.49 (d, J= 2.8 Hz, 1H), 7.32-7.26 (m, 4H), 7.15-7.13
(m, 2H), 6.84-6.82 (m, 2H), 3.79 (s, 3H), 3.64-3.60 (m, 1H), 3.09 (dd, J=14.4, 8.0 Hz,
1H), 2.87 (dd, J = 14.4, 6.8 Hz, 1H). ¥3C NMR (150 MHz, CDCls) & 193.5, 160.5,
136.9, 136.0, 132.7, 130.5, 128.7, 120.5, 114.8, 58.6, 55.3, 33.2.

ESI-HRMS: m/z [M+H]" calcd for Ci6H16C102S 307.0554, found 307.0553.

SO LT

3-(4-bromophenyl)-2-(m-tolylthio)propanal (3cg)

Yellow oil, 43.7 mg, 65% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCl3) 5 9.49 (d, J = 2.8 Hz, 1H), 7.44-7.42 (m, 2H), 7.18-7.16
(m, 3H), 7.12-7.09 (m, 3H), 3.75 (td, /= 7.2, 2.8 Hz, 1H), 3.15 (dd, J = 14.4, 7.6 Hz,
1H), 2.90 (dd, J = 14.4, 7.2 Hz, 1H), 2.32 (s, 3H). 13C NMR (150 MHz, CDCl3) § 193.9,
139.1, 136.4, 134.0, 131.7, 130.9, 130.8, 130.5, 129.5, 129.1, 120.8, 57.9, 33.6, 21.2.
ESI-HRMS: m/z [M+ Na]" calcd for C16HisBrOSNa 356.9919, found 356.9921.

SOLQ,

2-((4-methoxyphenyl)thio)-3-(4-(trifluoromethyl)phenyl)propanal (3ch)

Yellow oil, 40.6 mg, 60% yield, PE:EA=20:1.

'H NMR (600 MHz, CDCL) § 9.52 (d, J = 2.4 Hz, 1H), 7.55 (d, J = 7.8 Hz, 2H), 7.33-
7.29 (m, 4H), 6.83 (d, J = 8.4 Hz, 2H), 3.79 (s, 3H), 3.66 (td, J=7.2, 1.8 Hz, 1H), 3.18
(dd,J=14.4,7.8 Hz, 1H), 2.94 (dd, J=14.7, 6.9 Hz, 1H). 13C NMR (150 MHz, CDCl:)
8193.2, 160.6, 141.8 (d, Jcr = 0.9 Hz), 137.0, 132.6, 129.5, 125.5 (dd, Jcr =174, 3.7
Hz), 124.1 (d, Jcr = 270.6 Hz), 120.3, 114.9, 58.3, 55.3, 33.6. 1°F NMR (376 MHz,
CDCl) 6 -62.49 (s).

ESI-HRMS: m/z [M+H]" caled for C17H 6F302S 341.0818, found 341.0818.

JOLQ,

3-(4-bromophenyl)-2-((4-fluorophenyl)thio)propanal (3ci)

Yellow oil, 41.3 mg, 61% yield, PE:EA=20:1.

'"H NMR (400 MHz, CDCl3) 4 9.48 (d, /= 2.8 Hz, 1H), 7.43 (d, J = 8.0 Hz, 2H), 7.36-
7.33 (m, 2H), 7.08 (d, J = 8.0 Hz, 2H), 7.02-6.98 (m, 2H), 3.70-3.66 (m, 1H), 3.10 (dd,
J=14.6,7.8 Hz, 1H), 2.87 (dd, J = 14.4, 6.8 Hz, 1H). 13C NMR (150 MHz, CDCl3) §
193.3, 163.2 (d, Jcr = 248.7 Hz), 136.6 (d, Jcr = 8.6 Hz), 136.1, 131.7, 130.8, 125.6
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(d, Jor = 3.5 Hz), 120.9, 116.5 (d, Jer = 21.9 Hz), 58.2 (d, Jer = 0.6 Hz), 33.4. VF
NMR (376 MHz, CDCls) & -111.38 (m).
ESI-HRMS: m/z [M+H]" calcd for C1sH3BrFOS 338.9849, found 338.9849.

JOPRS!
CF3 07 H Br

2-((4-bromophenyl)thio)-3-(4-(trifluoromethyl)phenyl)propanal (3cj)

Yellow oil, 45.4 mg, 58% yield, PE:EA=20:1.

TH NMR (400 MHz, CDCl3) § 9.50 (d, J= 2.4 Hz, 1H), 7.57 (d, J = 8.0 Hz, 2H), 7.43
(d, J=17.6 Hz, 2H), 7.33 (d, J = 7.6 Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H), 3.80-3.76 (m,
1H), 3.24 (dd, J = 14.4, 7.6 Hz, 1H), 2.98 (dd, J = 14.4, 7.2 Hz, 1H). 13C NMR (150
MHz, CDCls) § 193.1, 141.1 (d, Jor = 1.7 Hz), 135.1, 132.5, 132,3 (d, Jo.r = 19.7 Hz),
131.1 (d, Jcr = 6.9 Hz), 129.8, 129.5, 125.6 (dd, Jcr = 7.2, 3.6 Hz), 123.3, 57.6, 33.8.
YF NMR (376 MHz, CDCL) § -62.50 (s).

ESI-HRMS: m/z [M+H]" calcd for Ci6H13BrF30S 388.9817, found 388.9818.

SHQPY

4-phenyl-3-(p-tolylthio)butan-2-one (3da)

Yellow oil, 41.9 mg, 78% yield, PE:EA=20:1.

'"H NMR (600 MHz, CDCl3) § 7.29-7.21 (m, 5H), 7.18 (d, J = 7.2 Hz, 2H), 7.10 (d, J
= 7.8 Hz, 2H), 3.83 (t, /= 7.8 Hz, 1H), 3.14 (dd, J = 14.1, 8.7 Hz, 1H), 2.97 (dd, J =
14.1, 6.3 Hz, 1H), 2.33 (s, 3H), 2.20 (s, 3H). ¥C NMR (150 MHz, CDCl3) & 204.1,
138.7, 138.2, 133.8, 129.9, 129.1, 128.5, 127.7, 126.7, 58.9, 36.5, 27.9, 21.2.
ESI-HRMS: m/z [M+H]" calcd for C17H;90S 271.1151, found 271.1151.

RSN

o)

1-phenyl-2-(p-tolylthio)pentan-3-one (3db)

Yellow oil, 42.5 mg, 75% yield, PE:EA=20:1.

'"H NMR (400 MHz, CDCl3) 8 7.29-7.20 (m, 5H), 7.16 (d, J = 6.8 Hz, 2H), 7.11 (d, J
= 8.4 Hz, 2H), 3.85-3.82 (m, 1H), 3.16 (dd, J = 14.0, 8.8 Hz, 1H), 2.97 (dd, J = 14.0,
6.4 Hz, 1H), 2.74-2.59 (m, 2H), 2.33 (s, 3H), 0.96 (t, J = 7.6 Hz, 3H). *C NMR (150
MHz, CDCI3) 6 206.8, 138.7, 138.4, 133.9, 129.9, 129.1, 128.8, 128.5, 126.6, 57.4,

36.8,34.3,21.2,7.9.
ESI-HRMS: m/z [M+H]" calcd for C1sH2:10S 285.1308, found 285.1309.
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TxXa,

3-((4-bromophenyl)thio)-4-phenylbutan-2-one (3dc)

Yellow oil, 47.1 mg, 70% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCls) & 7.39-7.34 (m, 3H), 7.28-7.23 (m, 2H), 7.17-7.15 (m,
4H), 3.84 (t,J=7.2 Hz, 1H), 3.13 (dd, J = 14.2, 8.2 Hz, 1H), 2.94 (dd, J= 14.2, 7.0 Hz,
1H), 2.18 (s, 3H). 3C NMR (150 MHz, CDCl3) & 203.8, 137.7, 134.5, 132.2, 130.9,
129.0, 128.6, 126.9, 122.7, 58.6, 36.5, 27.7.

ESI-HRMS: m/z [M+ Na]" calcd for C16HisBrOSNa 356.9919, found 356.9919.

ASY

(0) Br

2-((4-bromophenyl)thio)-1-phenylpentan-3-one (3dd)

Yellow oil, 47.0 mg, 67% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCls) § 7.42-7.38 (m, 3H), 7.29-7.26 (m, 2H), 7.19-7.14 (m,
4H), 3.86 (dd, /= 8.4, 6.8 Hz, 1H), 3.16 (dd, J = 14.0, 8.8 Hz, 1H), 2.96 (dd, J = 14.0,
6.8 Hz, 1H), 2.72-2.59 (m, 1H), 2.39-2.29 (m, 1H), 0.97 (t, J = 7.6 Hz, 3H). 3C NMR
(150 MHz, CDCI3) 6 206.6, 137.9, 134.8, 133.0, 132.2, 129.1, 128.6, 126.8, 122.7,

57.7,36.8,34.1,7.9.
ESI-HRMS: m/z [M+ Na]" calcd for C17H;7BrOSNa 371.0076, found 371.0076.

3C/I \©\

2-(p-tolylthio)butanal (3de)

Light Yellow oil, 22.5 mg, 58% yield, PE:EA=20:1.

'"H NMR (600 MHz, CDCl3) § 9.38 (d, J= 3.6 Hz, 1H), 7.29-7.27 (m, 2H), 7.10 (d, J
=7.8 Hz,2H), 3.36 (td, J="7.2,4.2 Hz, 1H), 2.31 (s, 3H), 1.85-1.80 (m, 1H), 1.70-1.65
(m, 1H), 1.08 (t, J = 7.2 Hz, 3H). 3C NMR (150 MHz, CDCls) § 195.2, 138.6, 133.7,
129.9, 127.7,59.0, 21.2, 21.1, 11.6.

ESI-HRMS: m/z [M+H]" calcd for C11H150S 195.0838, found 195.0838.

S
L0
o~ H

2-(p-tolylthio)pentanal (3df)
Light Yellow oil, 22.1 mg, 53% yield, PE:EA=20:1.
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TH NMR (600 MHz, CDCl3) 6 9.36 (d, /= 4.2 Hz, 1H), 7.28-7.26 (m, 2H), 7.10-7.08
(m, 2H), 3.44 (td, /= 7.2, 4.2 Hz, 1H), 2.31 (s, 3H), 1.84-1.68 (m, 2H), 1.61-1.45 (m,
2H), 0.95 (t,J="7.2 Hz, 3H).3C NMR (150 MHz, CDCl3) 5 195.2, 138.6, 133.6, 132.5,
129.9, 57.0,29.7,21.1, 20.2, 13.7.

ESI-HRMS: m/z [M+H]" calcd for Ci2H70S 209.0995, found 209.0995.

2-(p-to|y|thio)hexanal (3dg)

Light Yellow oil, 23.1 mg, 52% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCL) § 9.36 (d, J = 4.4 Hz, 1H), 7.28 (d, J = 8.0 Hz, 2H), 7.10
(d,J=7.6 Hz, 2H), 3.43 (td, J= 7.2, 4.4 Hz, 1H), 2.32 (s, 3H), 1.81-1.74 (m, 1H), 1.67-
1.61 (m, 1H), 1.57-1.48 (m, 2H), 1.38-1.35 (m, 2H), 0.92 (t, J = 6.8 Hz, 3H). 3C NMR
(150 MHz, CDCl3) 6 195.2, 138.5, 133.6, 129.9, 127.8, 57.3, 29.0, 27.4, 22.4, 21.1,
13.8.

ESI-HRMS: m/z [M+H]" calcd for Ci3H;90S 223.1151, found 223.1151.

PRGN

2-(p-tolylthio)propanal (3dh)

Light Yellow oil, 18.1 mg, 50% yield, PE:EA=20:1.

'H NMR (400 MHz, CDCI3) 8 9.75 (d, J= 1.2 Hz, 1H), 7.28-7.26 (m, 2H), 7.12 (d, J
=8.0 Hz, 2H), 3.13 (t, J = 7.2 Hz, 1H), 2.73 (td, J= 7.2, 1.2 Hz, 3H), 2.32 (s, 3H). 3C
NMR (150 MHz, CDCl) 6 200.4, 137.0, 131.1, 131.0, 129.9, 43.3, 27.2, 21.0.
ESI-HRMS: m/z [M+H]" calcd for C1oH130S 181.0682, found 181.0682.

S
o~ H

3-phenyl-2-(propylthio)propanal (3di)
< 5% yield.
ESI-HRMS: m/z [M+H]" calcd for C12H170S 209.0995, found 209.0993.

S
~
O H

2-(dodecylthio)-3-phenylpropanal (3dj)
< 5% yield.
ESI-HRMS: m/z [M+H]" caled for C21H3s0S 335.2403, found 335.2403.
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SPpRe

2-(cyclohexylthio)-3-phenylpropanal (3dk)
< 5% yield.
ESI-HRMS: m/z [M+H]" calcd for C15H2:10S 249.1308, found 249.1308.
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NMR and HRMS Spectra Copies of Products

3-phenyl-2-(p-tolylthio)propanal (3aa)
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3-(p-tolyl)-2-(p-tolylthio)propanal (3ab)
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3-(4-ethylphenyl)-2-(p-tolylthio)propanal (3ac)

L0Z )
922’}
iA

82€°C
865°Z
1192
9€9°Z1
G992
L06'Z]
v26°C]
EY6°Z
09621
860°¢

6L €l
rel et
g5L¢’
LLLEN,
9z.Lc

reL e’
LEL°E]
£vL°¢
ov.LE

v6.L°¢

£9/.°¢

860°L1
8LL LY,
LEVL7
soz'L]
s8z'2!

6t7'6
mmﬂ.mv

S
H

o}

HaC

el
LLET M \
wmmwkﬂ '
ST

05T

PO~ \
EFEE 7
Dm_mmkﬁ

QE0E

m:.mw J
FELE '
mm_‘.mk‘-

2LEE
azie

YELE

JEFE

EFLEN

aFLE \
YeLE—7
gase

BEDL—

w_‘_..h|. /

LEVL— -

SaTL— ~
SaTL— N

A

-L =il'€

2.38

1.08

1.08

28 37 A6 35 3.4 3.3 3.2 31 30 2.9 2.8 2.7 Lé

1 (ppm)

~rle
= =8€C
== #80°}
== =80'L

=< =c0'l

=809

|
—=~10¢

— =00}

10,5 10,0 9.5 2.0 8.5 2.0 T.5 7.0 6.5 60 5.5 5.0 4.5
f1 (ppm)

1.0

37



80561~
1SL1L2~
8EY'8T~
982°€E~.

80€'89

vSy LTy
960821
666821 ¢
6966217,
886°€EL
0Er vEL Y
908'8€L
o8 Tl

70l 61—

o
T
[&]
[4y] I
MO

]

o

.

T
-10

T T
30 20 10

40

T T T T T T T T T T T T
210 200 180 180 17 160 180 140 130 120 110 100 a0 80
f1 (ppm}

T
2z0

38



Relative Abundance
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3-(4-methoxyphenyl)-2-(p-tolylthio)propanal (3ad)
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3-(4-(tert-butyl)phenyl)-2-(p-tolylthio)propanal (3ae)
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3-([1,1'-biphenyl]-4-yl)-2-(p-tolylthio)propanal (3af)
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3-(3-methoxyphenyl)-2-(p-tolylthio)propanal (3ag)
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3-(2-methoxyphenyl)-2-(p-tolylthio)propanal (3ah)
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3-(4-fluorophenyl)-2-(p-tolylthio)propanal (3ai)
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3-(4-bromophenyl)-2-(p-tolylthio)propanal (3ak)
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Relative Abundance
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3-(2-chlorophenyl)-2-(p-tolylthio)propanal (3a0)
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3-(2-bromophenyl)-2-(p-tolylthio)propanal (3ap)
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3-(4-nitrophenyl)-2-(p-tolylthio)propanal (3aq)
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2-((4-methoxyphenyl)thio)-3-phenylpropanal (3ba)
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3-phenyl-2-(m-tolylthio)propanal (3bb)
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3-phenyl-2-(o-tolylthio)propanal (3bc)
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2-((2-methoxyphenyl)thio)-3-phenylpropanal (3bd)
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2-((3,4-dimethylphenyl)thio)-3-phenylpropanal (3be)
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2-((4-bromophenyl)thio)-3-phenylpropanal (3bg)
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2-((2-chlorophenyl)thio)-3-phenylpropanal (3bi)
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2-((4-nitrophenyl)thio)-3-phenylpropanal (3bj)
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2-((4-aminophenyl)thio)-3-phenylpropanal (3bk)
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3-(4-ethylphenyl)-2-(m-tolylthio)propanal (3ca)
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2-((3,4-dimethylphenyl)thio)-3-(4-ethylphenyl)propanal (3cb)
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2-((3,4-dimethylphenyl)thio)-3-(4-methoxyphenyl)propanal (3cc)
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2-((3-chlorophenyl)thio)-3-(4-ethylphenyl)propanal (3cd)
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3-(4-chlorophenyl)-2-((4-methoxyphenyl)thio)propanal (3cf)
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3-(4-bromophenyl)-2-(m-tolylthio)propanal (3cg)
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2-((4-methoxyphenyl)thio)-3-(4-(trifluoromethyl)phenyl)propanal (3ch)
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Relative Abundance
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3-(4-bromophenyl)-2-((4-fluorophenyl)thio)propanal (3ci)
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2-((4-bromophenyl)thio)-3-(4-(trifluoromethyl)phenyl)propanal (3cj)
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4-phenyl-3-(p-tolylthio)butan-2-one (3da)
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Relative Abundance
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1-phenyl-2-(p-tolylthio)pentan-3-one (3db)
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Relative Abundance
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3-((4-bromophenyl)thio)-4-phenylbutan-2-one (3dc)
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2-((4-bromophenyl)thio)-1-phenylpentan-3-one (3dd)
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Relative Abundance
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2-(p-tolylthio)butanal (3de)
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Relative Abundance

100

oo
T

0
=

M3 Je
=] =]
TN TN N T N O

]

194.0715

195.0838

196.06872

—u
=
T

(] oo
L] L]
TN T T O O A

40

195.0838

196.0872

1 1
193.5

1 1
194.0

1 1
195.0
m/z

1 1
1945

1 1
195.5

160

1 T T 1 T
196.0 196.5 197.0

ML:

191E7
MOUDAN-MS6#5
RT: 002 AV:1T:
FTMS + p ESI Full
lock ms
[60.0000-900.0000]

NL:

6. 40E5
C11H14 O5 +H:
C11H15 0151
pa Chrg 1



2-(p-tolylthio)pentanal (3df)
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Relative Abundance
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2-(p-tolylthio)hexanal (3dg)
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Relative Abundance
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2-(p-tolylthio)propanal (3dh)
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Relative Abundance
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3-phenyl-2-(propylthio)propanal (3di)
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2-(dodecylthio)-3-phenylpropanal (3dj)
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2-(cyclohexylthio)-3-phenylpropanal (3dk)
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