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S1. Spectroscopic data of [MIMPS]3PW 12040, [EIMPS]3PW 12040 and [PIMPS]3PW 12040.

[MIMPS]3PW 12040: Yied: 94%. FT-IR (KBr, cm™): 3445 (br, O-H), 1627, 1568, 1462, 1210, 1167, 1082, 981,
895, 808, 615, 522. '"H NMR (500 MHz, DMSO-ds) § 9.13-9.08 (m, 1H), 7.81-7.74 (m, 1H), 7.71-7.67 (m, 1H), 4.30 (t,
J=7.0 Hz, 2H), 3.85 (s, 3H), 2.45 (t, J=7.2 Hz, 2H), 2.09 (p, J/=7.0 Hz, 2H). *C NMR (126 MHz, DMSO-ds) & 137.19,
124.06, 122.78, 48.19, 47.76, 36.20, 26.58. Positive-ion electrospray ionization mass spectrometry (ESI-MS) m/z:
205.05 (MIMPS"). Negative-ion electrospray ionization mass spectrometry (ESI-MS) m/z: 959.72 (PW 1204¢°).[1]
[EIMPS]35PW 12040: Yied: 93%. FT-IR (KBr, cm™): 3436 (br, O-H), 1628, 1558, 1454, 1202, 1160, 1083, 972,
902, 804, 594, 518. '"H NMR (500 MHz, DMSO-ds) 3 9.19 (s, 1H), 7.80 (s, 2H), 4.30 (t, J/=7.0 Hz, 2H), 4.20 (q, J=7.3
Hz, 2H), 2.45 (t, J=7.3 Hz, 2H), 2.11 (p, J=7.2 Hz, 2H), 1.43 (t, J=7.2 Hz, 3H). *C NMR (126 MHz, DMSO-ds) &
136.32, 122.92, 122.55, 48.29, 47.83, 44.70, 26.52, 15.46. Positive-ion electrospray ionization mass spectrometry (ESI-
MS) m/z: 219.08 (EIMPS"). Negative-ion electrospray ionization mass spectrometry (ESI-MS) m/z: 959.72 (PW 12040>).
[PIMPS]3PW 12040: Yied: 95%. FT-IR (KBr, cm™): 34436 (br, O-H), 1627, 1559, 1455, 1209, 1165, 1084, 985,
904, 811, 595, 510. 'H NMR (500 MHz, DMSO-ds) & 9.20 (d, J=1.7 Hz, 1H), 7.84-7.77 (m, 2H), 4.30 (t, /=7.0 Hz,
2H), 4.13 (t, /=7.1 Hz, 2H), 2.43 (t, J=7.2 Hz, 2H), 2.10 (tt, J/=7.0 Hz, J=7.2 Hz,2H), 1.82 (h, J=7.3 Hz, 2H), 0.85 (t,
J=7.4 Hz, 3H). 3C NMR (126 MHz, DMSO-ds) & 136.67, 123.01, 122.88, 50.80, 48.32, 47.81, 26.59, 23.23, 10.90.
Positive-ion electrospray ionization mass spectrometry (ESI-MS) m/z: 233.10 (PIMPS™). Negative-ion electrospray
ionization mass spectrometry (ESI-MS) m/z: 959.72 (PW12040>).

Table S1. Optimization of types of catalysts for the reaction of 2-phenyl-2-propanol and 4-fluorobenzenethiol.?

Entry Catalyst Yield (%)°
1 [MIMPS]3PW 12040 91.8
2 [EIMPS]3:PW 12040 92.5
3 [PIMPS]3PW 12040 97.5

Reaction conditions: 2-phenyl-2-propanol (0.6 mmol), thiols (0.5 mmol), catalyst (5 mol%, molar ratio based on thiol and PW,040*>),
70 °C, 2 mL acetonitrile, 1 h. °GC yield, biphenyl as internal standard.

Table S2. Optimization of the loading of [PIMPS]3PW 1,040 for the reaction of 2-phenyl-2-propanol and 4-

fluorobenzenethiol.?

Entry Catalyst loading (%) Yield (%)°
1 Blank NR
2 3 95.8
3 5 97.5
4 7 98.7

Reaction conditions: 2-phenyl-2-propanol (0.6 mmol), thiols (0.5 mmol), [PIMPS]3:PW 2040 (molar ratio based on thiol and PW2040>),
70 °C, 2 mL acetonitrile, 1 h. °GC yield, biphenyl as internal standard.

Table S3. Optimization of temperature for the reaction of 2-phenyl-2-propanol and 4-fluorobenzenethiol.?

Entry Temperature (°C ) Yield (%)°
1 25 (rt) 61.2
2 50 80.6
3 70 97.5
4 90 98.2

Reaction conditions: 2-phenyl-2-propanol (0.6 mmol), thiols (0.5 mmol), [PIMPS]3PW 12040 (5 mol%, molar ratio based on thiol and
PW2040%), 2 mL acetonitrile, 1 h. ?GC yield, biphenyl as internal standard.

Table S4. Optimization of the solvent used for the reaction of 2-phenyl-2-propanol and 4-fluorobenzenethiol.?

Entry Solvent Yield (%)°
1 CHxCl, 40.6
2 CH;0H <5
3 CH;CN 97.5

Reaction conditions: 2-phenyl-2-propanol (0.6 mmol), thiols (0.5 mmol), [PIMPS]3PW 12040 (5 mol%, molar ratio based on thiol and
PW12040%), 70 °C, 1 h. °GC yield, biphenyl as internal standard.
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Table SS. Optimization of the time for the reaction of 2-phenyl-2-propanol and 4-fluorobenzenethiol.?

Entry Time (h ) Yield (%)°
1 0.5 94.4
2 1 97.5
3 1.5 98.4

Reaction conditions: 2-phenyl-2-propanol (0.6 mmol), thiols (0.5 mmol), [PIMPS]3:PW 12040 (5 mol%, molar ratio based on thiol and
PW12040%), 70 °C, 2 mL acetonitrile. °GC yield, biphenyl as internal standard.

Table S6. Optimization of the molar ratio of 2-phenyl-2-propanol and 4-fluorobenzenethiol.?

Molar ratio

; 0/ \b
Entry (alcohol/thiol) Yield (%)
1 1:1 (alcohol 0.5 mmol) 93.5
2 1.2:1 (alcohol 0.6 mmol) 97.5

Reaction conditions: [PIMPS]3PW 12040 (5 mol%, molar ratio based on thiol and PW2040>"), 70 °C, 2 mL acetonitrile, 1 h. °GC yield,
biphenyl as internal standard.

Figure S1. Quantitative standard curve used for GC.
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Figure S2. FT-IR spectra of [MIMPS]3PW 1204o.
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Figure S3. FT-IR spectra (cm™) of [EIMPS]3PW 1204.
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Figure S4. FT-IR spectra (cm™) of [PIMPS]3PW 1204o.
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Figure S5. NMR spectra of [MIMPS]3PW 12040.
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(a) "H NMR (500 MHz, DMSO-de) of [MIMPS]5PW ,04.
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(b) 3C NMR (126 MHz, DMSO-ds) of [MIMPS]5PW12040.
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Figure S6. NMR spectra of [EIMPS]3PW 2040.
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(a) 'H NMR (500 MHz, DMSO-de) of [EIMPS]sPW ,040.
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(b) 3C NMR (126 MHz, DMSO-ds) of [EIMPS]:PW1,040.



Figure S7. NMR spectra of [PIMPS]3PW 12040.
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(a) "H NMR (500 MHz, DMSO-de) of [PIMPS]5PW 1,040
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(b) 3C NMR (126 MHz, DMSO-ds) of [PIMPS]3PW 12040.



Figure S8. ESI-MS of [MIMPS]gPW]zOm.
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(a) Positive-ion ESI-MS of [MIMPS]3PW 2040.
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(b) Negative-ion ESI-MS of [MIMPS]3PW2040.
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Figure S9. ESI-MS of [EIMPS]3PW12040.
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(a) Positive-ion ESI-MS of [EIMPS]3PW 2040.
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(b) Negative-ion ESI-MS of [EIMPS]:PW 204.
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Figure S10. ESI-MS of [PIMPS]3PW 1204.
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(a) Positive-ion ESI-MS of [PIMPS]3PW2040.
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(b) Negative-ion ESI-MS of [PIMPS]3PW2040.
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Figure S11. PXRD patterns of [MIMPS]3PW 12040.
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Figure S12. PXRD patterns of [EIMPS]3PW 1204o.
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Figure S13. PXRD patterns of [PIMPS]3PW12040.
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(a) "TH NMR spectrum of (4-fluorophenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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(b) 3C NMR spectrum of (4-fluorophenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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(¢) 'F NMR spectrum of (4-fluorophenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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Figure S15. NMR spectra of (4-bromophenyl)(2-phenylpropan-2-yl)sulfane.
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(a) "TH NMR spectrum of (4-bromophenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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(b) 3C NMR spectrum of (4-bromophenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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Figure S16. NMR spectra of (4-chlorophenyl)(2-phenylpropan-2-yl)sulfane.
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(a) 'TH NMR spectrum of (4-chlorophenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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(b) 3C NMR spectrum of (4-chlorophenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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Figure S17. NMR spectra of (3-chlorophenyl)(2-phenylpropan-2-yl)sulfane.
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(a) '"H NMR spectrum of (3-chlorophenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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(b) 3C NMR spectrum of (3-chlorophenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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Figure S18. NMR spectra of (2-chlorophenyl)(2-phenylpropan-2-yl)sulfane.
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(a) '"H NMR spectrum of (2-chlorophenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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(b) 3C NMR spectrum of (2-chlorophenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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Figure S19. NMR spectra of (2-phenylpropan-2-yl)(p-tolyl)sulfane.
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(a) '"H NMR spectrum of (2-phenylpropan-2-yl)(p-tolyl)sulfane in CDCls.
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(b) 3C NMR spectrum of (2-phenylpropan-2-yl)(p-tolyl)sulfane in CDCls.
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Figure S20. NMR spectra of (4-methoxyphenyl)(2-phenylpropan-2-yl)sulfane.
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(a) '"H NMR spectrum of (4-methoxyphenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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(b) 3C NMR spectrum of (4-methoxyphenyl)(2-phenylpropan-2-yl)sulfane in CDCls.
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Figure S21. NMR spectra of cyclopentyl(2-phenylpropan-2-yl)sulfane.
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(a) '"H NMR spectrum of cyclopentyl(2-phenylpropan-2-yl)sulfane in CDCls.
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(b) 3C NMR spectrum of cyclopentyl(2-phenylpropan-2-yl)sulfane in CDCls.
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Figure S22. NMR spectra of cyclohexyl(2-phenylpropan-2-yl)sulfane.
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(a) '"H NMR spectrum of cyclohexyl(2-phenylpropan-2-yl)sulfane in CDCls.
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(b) 3C NMR spectrum of cyclohexyl(2-phenylpropan-2-yl)sulfane in CDCls.
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Figure S23. NMR spectra of (4-fluorophenyl)(1-phenylethyl)sulfane.
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(a) '"H NMR spectrum of (4-fluorophenyl)(1-phenylethyl)sulfane in CDCls.
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(b) 3C NMR spectrum of (4-fluorophenyl)(1-phenylethyl)sulfane in CDCls.
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(¢) 'F NMR spectrum of (4-fluorophenyl)(1-phenylethyl)sulfane in CDCls.
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Figure S24. NMR spectra of (4-bromophenyl)(1-phenylethyl)sulfane.
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(b) 3C NMR spectrum of (4-bromophenyl)(1-phenylethyl)sulfane in CDCls.
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Figure S25. NMR spectra of (4-chlorophenyl)(1-phenylethyl)sulfane.

TN N DS 10 00— 00— U OV O en 00 en O e s
VT NnO NSOt onon QY 0 O v,
I ONeel |G Fplegiee T Rdues Aaledio coe NN
Lo o o o e o o N e e e e e el ol ol < % <

8 N\

1605
L1590

5

4.01
1.06

(S
—
(__._

1.01g  —
r

3.001

T T T T T
0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0
ppm

< [4.03

8.0 75

-

5 1.0 05

(a) '"H NMR spectrum of (4-chlorophenyl)(1-phenylethyl)sulfane in CDCls.
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(b) 3C NMR spectrum of (4-chlorophenyl)(1-phenylethyl)sulfane in CDCls.
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Figure S26. NMR spectra of (3-chlorophenyl)(1-phenylethyl)sulfane.
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(b) 3C NMR spectrum of (3-chlorophenyl)(1-phenylethyl)sulfane in CDCls.
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Figure S27. NMR spectra of (2-chlorophenyl)(1-phenylethyl)sulfane.
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(a) '"H NMR spectrum of (2-chlorophenyl)(1-phenylethyl)sulfane in CDCls.
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(b) 3C NMR spectrum of (2-chlorophenyl)(1-phenylethyl)sulfane in CDCls.
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Figure S28. NMR spectra of (1-phenylethyl)(p-tolyl)sulfane.

e A R R s el a i I = Tse W o =~
ol R e R RN RN e R AR s =) 0N
g oral ool op = = s 2 gy ol oved
Lo e e o o e e ol o el ol o el el ) < < <f <
ek e NS S S S T -

—2.254

1,591
1577

y L N
ras Ty 'T‘ N Tt
O P (=3 — -
8823 S S S
=- N ol - o on
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

ppm

(a) 'TH NMR spectrum of (1-phenylethyl)(p-tolyl)sulfane in CDCls.
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(b) 3C NMR spectrum of (1-phenylethyl)(p-tolyl)sulfane in CDCls.
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Figure S29. NMR spectra of (4-methoxyphenyl)(1-phenylethyl)sulfane.
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(a) 'TH NMR spectrum of (4-methoxyphenyl)(1-phenylethyl)sulfane in CDCls.
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(b) 3C NMR spectrum of (4-methoxyphenyl)(1-phenylethyl)sulfane in CDCls.
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Figure S30. Spectroscopic data (HPLC trace).
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Figure S31. NMR data and spectra of the isolated ether.
"H NMR (500 MHz, Chloroform-d) & 7.39-7.33 (m, 7H), 7.29-7.25 (m, 3H), 4.90 (q, J = 6.5 Hz, 2H), 1.50 (d, /= 6.5 Hz,
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(a) "HNMR spectrum of the isolated ether in CDCls.
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(b) 3C NMR spectrum of the isolated ether in CDCls.
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