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1. General remarks
Column chromatography was carried out on silica gel and analytical TLC was performed 

with silica gel GF254 plates. NMR spectra were recorded on a Bruker advance Ⅲ 400 

spectrometer in CDCl3 at 400 MHz (1H NMR), 100 MHz (13C NMR). IR spectra were recorded 

on a FT-IR spectrometer and only major peaks are reported in cm-1. Data collections for crystal 

structure were performed at room temperature (295 K). Melting points were determined on a 

microscopic apparatus and were uncorrected. High-resolution mass spectral analysis (HRMS) data 

were measured on a Bruker Apex II. All products were further characterized by high resolution 

mass spectra (HRMS). Copies of their 1H NMR, 13C NMR are provided. 

Unless otherwise noted, solvents obtained from commercial suppliers were used without further 

purification. Homopropargylic alcohols were prepared according to literature procedures[1]. 

2. General procedure for the synthesis of substrates:
A: 1aa were prepared in the method:

Br
1) n-BuLi,-78 oC

TMS

2) KOH, CH3OH,r.t.
3) HCl, H2O, r.t.

1aa

S1
Sonogashira
cross-coupling

Under a argon atmosphere, to the solution of 0.67g trimethyl(prop-1-yn-1-yl)silane in 

anhydrous THF (50 mL) in a 100 mL round-bottom flask was added n-BuLi (2.5M in Hexane, 1.1 

eq, 5.5mmol, 2.2ml）at -78℃. Then the reaction was stirred for 2 hours at the same temperature. 

To the solution, benzyl bromide (0.59 mL, 5 mmol) in the 10 mL THF was then injected. After 

addition, the reaction was moved to room temperature for further 1 hour then quenched with 30 

mL sat. NaCl (aq). The aqueous layer was extracted with ether and the extracts were combined 

with the above organic layer. The combined solution was dried over Na2SO4. After evaporation of 

the solvent, the crude residue was directly dissolved in CH3OH (40ml). KOH (336mg, 6mmol) 

was then added the solution, which was stirred overnight. The reaction was neutralized with 8 mL 

HCl (1N) and was extracted with ether（30 mL*3） and the extracts were combined with the 

above organic layer. The combined solution was dried over Na2SO4. After evaporation of the 

solvent, the residue was purified by column chromatography (silica gel, appropriate mixture of n-

hexane/ethyl acetate= 50/1) to afford S1(80%).
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The preparation of 1aa from S1 is a simple procedure[1].

B: 3b are prepared in the method:

OH

O

OEt

O
2a 3b

EtOH (4 eq)
ZnCl2 (1 eq)
DCE, 80℃

2a (48mg, 0.2 mmol), ZnCl2 (27.2 mg, 0.2 mmol) and EtOH (0.8 mmol) were successively 

added to a solution of anhydrous DCE (2.0 mL). After the reactor was sealed, the reaction mixture 

was stirred at 80 °C for 2 hour. The organic phases were extracted with ethyl acetate (3 * 5 mL) 

and the combined extracts were dried (Na2SO4). After evaporation of the solvent, the residue was 

purified by column chromatography on silica gel to give 3b (43 mg, 80 %).

C:3aa[2], 3a and 3c were prepared in the method:

OH

O

OAc

O

CH3COCl (2 eq)

CH2Cl2 (10 ml)

C5H5N (10 drops)

overnight, r.t.2a 3c

CH3COCl (2 eq, 1.5 mmol) was added dropwise to a solution of 2a (0.75 mmol, 168 mg) in 

10 ml anhydrous CH2Cl2. After pyridine (10 drops) was added successively, the reactor was 

stirred at r.t. overnight. The reaction mixture was quenched with 2 mL HCl (1N), and washed by 

water then extracted with CH2Cl2 (2* 20 mL). The organic phases were combined, and washed by 

sat. NaCl (aq.) then dried over sodium sulfate. The mixture was concentrated in vacuo and then 

purified by column chromatography on silica gel to afford 3c (65%).

3. General experimental procedure 
General procedure for synthesis of 4-hydroxy-1,4-diphenylbutan-1-one from 

homopropargylic alcohol: homopropargylic alcohol 1a (44.4 mg, 0.2 mmol), HOAc (1mL) and 

EtOH (1 mL) were added to a reactor, and the reactor was flushed with O2 and sealed. The 

reaction mixture was stirring at 60 °C for 5.5 hour. The organic phases were extracted with ethyl 

acetate (3 * 5 mL) and the combined extracts were dried (Na2SO4). After evaporation of the 

solvent, the mixture was concentrated in vacuo and then purified by column chromatography (n-

hexane/ethyl acetate= 20/1~10/1) on silica gel to afford 2a (85%).
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4. Crystallographic data of 2p

Bond precision: C-C = 0.0071 A Wavelength=0.71000
Cell: a=9.5598(6) b=9.6393(7) c=18.0624(12)
alpha=75.207(6) beta=81.884(6) gamma=72.871(6)
Temperature: 291 K

Calculated                     Reported
Volume       1533.97(19)                    1533.97(18)
Space group    P -1                          P -1
Hall group     -P 1                          -P 1
Moiety formula C17 H17 Br O2                 C17 H17 Br O2
Sum formula   C17 H17 Br O2                 C17 H17 Br O2
Mr           333.21                        333.22
Dx,g cm-3     1.443                         1.443
Z            4                             4
Mu (mm-1)    2.676                         2.678
F000         680.0                         680.0
F000’ 678.77
h,k,lmax      11,11,21                       11,11,21
Nref         5791                          5612
Tmin,Tmax   0.552,0.570                     0.786,1.000
Tmin’ 0.501
Correction method= # Reported T Limits: Tmin=0.786 Tmax=1.000
AbsCorr = MULTI-SCAN
Data completeness= 0.969 Theta(max)= 25.610
R(reflections)= 0.0673( 3864) wR2(reflections)= 0.1845( 5612)
S = 1.050 Npar= 368

OH

O
Br

2p
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5. Reaction with 18O labeled acetic acid

Homopro

OH OH

O18

O18H

O18

(100 mg)

EtOH (0.1 ml)
60 oC ,5.5h, O21a 0.02 mmol

pargylic alcohol 1a (4.44 mg, 0.02 mmol), HOAc (100 mg, from Aldrich, 95 atom % 18O) and 

EtOH (0.1 mL) were added to a reactor, and the reactor was flushed with O2 and sealed. The 

reaction mixture was stirring at 60 °C for 5.5 hour.
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6. Characterization data of 1aa, 3a-3c, 2a-2t

but-1-yne-1,4-diyldibenzene (1aa), 1H NMR (400 MHz, CDCl3) δ 2.68 (t, J = 7.6 Hz, 2H), 2.91 

(t, J = 7.6 Hz, 2H), 7.19-7.23 (m, 1H), 7.23-7.32 (m, 7H), 7.35-7.38 (m, 4H); 13C NMR (100 MHz, 

CDCl3) δ 140.7, 131.5, 128.5, 128.4, 127.6, 123.8, 89.5, 81.3, 35.2, 21.6.

OAc

1,4-diphenylbut-3-yn-1-yl acetate (3a), 1H NMR (400 MHz, CDCl3) δ 2.12 (s, 3H), 2.95 (dd, J1 

= 6.8 Hz, J2 = 16.8 Hz, 2H), 5.98 (t, J = 6.8 Hz, 1H), 7.25-7.26 (m, 3H), 7.31-7.33 (m, 3H), 7.35-

7.38 (m, 2H), 7.43 (d, J = 6.8 Hz, 2H ); 13C NMR (100 MHz, CDCl3) δ 170.0, 139.2, 131.5, 128.4, 

128.3, 128.2, 127.8, 126.5, 123.3, 85.0, 82.8, 73.8, 27.5, 21.1.

O

OEt

4-ethoxy-1,4-diphenylbutan-1-one (3b), 1H NMR (400 MHz, CDCl3) δ 1.52 (t, J = 7.2 Hz, 3H), 

2.08-2.21 (m, 2H), 3.00-3.13 (m, 2H), 3.26-3.34 (m, 1H), 3.36-3.43 (m, 1H), 4.35 (t, J = 7.2 Hz, 

1H), 7.24-7.28 (m, 1H), 7.33-7.36 (m, 4H), 7.43 (t, J = 7.6 Hz, 2H), 7.53 (t, J = 7.6 Hz, 1H), 7.94 

(d, J = 7.6 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 200.0, 142.6, 137.0, 132.8, 128.5, 128.3, 

128.0, 127.4, 126.4, 80.8, 64.1, 34.6, 32.6, 15.3.

OAc

O

4-oxo-1,4-diphenylbutyl acetate (3c), 1H NMR (400 MHz, CDCl3) δ 2.05 (s, 3H), 2.21-2.40 (m, 

2H), 2.91-3.05 (m, 2H), 5.86 (dd, J1= 7.6 Hz, J2= 6.0 Hz, 1H), 7.28-7.31 (m, 1H), 7.32-7.37 (m, 

4H), 7.41-7.45 (m, 2H), 7.52-7.55 (m, 1H), 7.88-7.91 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 

198.8, 170.2, 140.1, 136.7, 133.0, 128.5, 128.5, 128.0, 127.9, 126.3, 75.2, 34.3, 30.5, 21.1; IR 

(thin film, cm-1) 2952.9, 2930.6, 1970.5, 1730.3, 1679.1, 1597.4, 1449.3, 1428.6, 1374.5, 1244.1, 

1035.2, 946.1, 889.1, 767.8, 739.5, 709.1, 688.8, 546.2; HRMS (ESI) m/z calcd for Chemical 

Formula: C18H18O3 [M+Na]+: 305.1148, found: 305.1146.
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OH

O

4-hydroxy-1,4-diphenylbutan-1-one (2a), 1H NMR (400 MHz, CDCl3) δ 2.16-2.22 (m, 2H), 

2.54-2.59 (s, 1H), 3.10 (t, J = 7.2 Hz, 2H), 4.82 (dd, J1= 7.2 Hz, J1= 6.8 Hz, 1H), 7.26 (d, J = 6.8 

Hz, 1H), 7.32-7.39 (m, 4H), 7.42 (m, 2H), 7.54 (d, J = 7.2 Hz, 1H), 7.93 (d, J = 7.2 Hz, 2H); 13C 

NMR (100 MHz, CDCl3) δ 200.5, 144.3, 136.8, 133.1, 128.5, 128.5, 128.5, 128.5, 128.1, 127.5, 

125.7, 73.6, 34.8, 33.1; IR (thin film, cm-1) 3413.6, 3027.4, 2948.8, 1966.7, 1667.5, 1448.1, 

1370.2, 1323.7, 1271.8, 1005.1, 1015.2, 735.8, 700.2, 687.4, 547.9 cm-1; HRMS (ESI) m/z calcd 

for C16H16O2 [M+Na]+: 263.1043, found: 263.1040.

OH

O
Me

4-hydroxy-1-phenyl-4-(p-tolyl)butan-1-one (2b),1H NMR (400 MHz, CDCl3) δ 2.14-2.12 (m, 

2H), 2.33 (s, 3H), 2.52 (s, 1H), 3.08 (t, J = 6.8 Hz, 2H), 4.77 (t, J = 6.4 Hz, 1H), 7.14 (d, J = 8.0 

Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 7.43 (t, J = 7.6 Hz, 2H), 7.52-7.54 (m, 1H), 7.92 (d, J = 1.6 Hz, 

2H); 13C NMR (100 MHz, CDCl3) δ 200.6, 141.4, 137.2, 136.9, 133.1, 129.2, 128.6, 128.1, 125.8, 

73.5, 34.8, 33.1, 21.1; IR (thin film, cm-1) 3407.8, 3056.6, 2929.3, 1904.8, 1681.2, 1597.3, 1514.2, 

1448.7, 1374.0, 1264.7, 1029.4, 818.5, 749.6, 690.1, 545.9 cm-1; HRMS (ESI) m/z calcd for 

C17H18O2 [M+Na]+: 277.1199, found: 277.1201.

OEt

MeO
O

4-ethoxy-4-(4-methoxyphenyl)-1-phenylbutan-1-one (2c`), 1H NMR (400 MHz, CDCl3) δ 1.14 

(t, J = 7.2 Hz, 3H), 2.07-2.20 (m, 2H), 3.04 (t, J = 7.2 Hz, 2H), 3.26-3.39 (m, 2H), 3.80 (s, 3H), 

4.28-4.31 (m, 1H), 6.80 (t, J = 6.8 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 7.44 (t, J = 7.6 Hz, 2H), 7.53 

(d, J = 7.6 Hz, 1H), 7.92-7.94 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 200.1, 159.0, 137.1, 134.6, 

132.8, 128.5, 128.0, 127.6, 113.8, 80.4, 63.9, 55.2, 34.7, 32.6, 15.3; IR (thin film, cm-1) 3430.4, 

2981.7, 2955.4, 1680.9, 1612.4, 1512.3, 1449.7, 1266.1, 1174.6, 1085.7, 1033.6, 837.5, 816.8, 

733.8, 683.1, 563.6 cm-1; HRMS (ESI) m/z calcd for C19H22O3 [M+Na]+: 321.1461, found: 

321.1467.



S9

OAc

O
MeO

1-(4-methoxyphenyl)-4-oxo-4-phenylbutyl acetate (2c``), 1H NMR (400 MHz, CDCl3) δ 2.03 (s, 

3H), 2.20-2.40 (m, 2H), 2.88-3.03 (m, 2H), 3.79 (s, 3H), 5.81 (t, J = 6.8 Hz , 1H), 6.88 (d, J = 8.4 

Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H), 7.42-7.46 (m, 2H), 7.54 (t, J = 7.6 Hz, 1H), 7.89 (d, J = 1.6 Hz, 

2H); 13C NMR (100 MHz, CDCl3) δ 199.0, 170.3, 159.4, 136.8, 133.1, 132.2, 128.6, 128.0, 128.0, 

114.0, 75.1, 55.3, 34.6, 30.5, 21.2; IR (thin film, cm-1) 2957.9, 2930.3, 1733.5, 1684.5, 1611.8, 

1514.3, 1448.6, 1371.2, 1238.7, 1176.8, 1029.1, 831.7, 752.4, 691.2, 551.7; HRMS (ESI) m/z 

calcd for C19H20O4 [M+Na]+: 335.1254, found: 335.1252.

OH
Ph

O
tBu

4-(4-(tert-butyl)phenyl)-4-hydroxy-1-phenylbutan-1-one (2d), 1H NMR (400 MHz, CDCl3) δ 

1.31 (s, 9H), 2.17-2.22 (m, 2H), 2.45 (s, 1H), 3.11 (t, J = 7.2 Hz, 2H), 4.77-4,81 (m, 1H), 7.30 (d, 

J = 8.4 Hz, 2H), 7.37 (d, J = 8.4 Hz, 4H), 7.44 (t, J = 9.6 Hz, 2H), 7.52-7.56 (m, 1H), 7.93-7.95 

(m, 2H); 13C NMR (100 MHz, CDCl3) δ 200.5, 150.5, 141.3, 136.9, 133.0, 128.5, 128.1, 125.5, 

125.4, 73.4, 34.8, 34.5, 33.0, 31.3; IR (thin film, cm-1) 3433.0, 3057.7, 2961.0, 1685.0, 1597.7, 

1448.8, 1267.4, 1180.9, 1070.0, 1016.1, 833.9, 740.9, 690.4, 576.9; HRMS (ESI) m/z calcd for 

C20H24O2 [M+Na]+: 319.1669, found: 319.1667.
OH

O

Cl

4-(4-chlorophenyl)-4-hydroxy-1-phenylbutan-1-one (2e), 1H NMR (400 MHz, CDCl3) δ 2.11-

2.18 (m, 2H), 2.89 (s, 1H), 3.06-3.11 (m, 2H), 4.77-4.81 (m, 1H), 7.29 （s, 4H）,7.44 (t, J = 7.6 

Hz, 2H), 7.55 (t, J = 7.6 Hz, 1H), 7.91-7.93 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 200.5, 142.4, 

136.7, 133.2, 133.1, 128.6, 128.5, 128.0, 127.1, 72.8, 34.6, 33.0; IR (thin film, cm-1) 3492.9, 

2922.1, 1909.7, 1681.5, 1593.1, 1489.7, 1446.7, 1408.1, 1363.5, 1213.2, 1075.0, 829.5, 755.4, 

687.6, 536.7 cm-1; HRMS (ESI) m/z calcd for C16H15ClO2 [M+Na]+: 297.0663, found: 297.0650. 

 

OH

O
Br
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4-(4-bromophenyl)-4-hydroxy-1-phenylbutan-1-one (2f), 1H NMR (400 MHz, CDCl3) δ 2.10-

2.22 (m, 2H), 2.84 (s, 1H), 3.03-3.16 (m, 2H), 4.77-4.80 (m, 1H), 7.24 (d, J = 8.4 Hz, 2H), 7.45 (d, 

J = 8.0 Hz, 3H), 7.56 (t, J = 7.2 Hz, 2H), 7.93 (d, J = 7.2 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 

200.6, 143.5, 136.7, 133.3, 131.6, 128.6, 128.1, 127.5, 121.3 72.9, 34.6, 33.0; IR (thin film, cm-1) 

3448.1, 3057.8, 2910.0, 1681.9, 1592.9, 1483.9, 1447.2, 1403.7, 1362.8, 1210.1, 1071.3, 824.0, 

754.1, 686.5, 539.2 cm-1; HRMS (ESI) m/z calcd for C16H15BrO2 [M+Na]+: 341.0148, 343.0127, 

found: 341.0144, 343.0123. 

OH

O
NC

4-(1-hydroxy-4-oxo-4-phenylbutyl)benzonitrile (2g), 1H NMR (400 MHz, CDCl3) δ 2.08-2.25 

(m, 2H), 3.08-3.20 (m, 2H), 4.88-4.91 (m, 1H), 7.44-7.50 (m, 4H), 7.55-7.63 (m, 3H), 7.92 (d, J = 

1.2 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 200.6, 150.0, 136.6, 133.4, 132.3, 128.7, 128.1, 

126.4, 118.8, 111.1, 72.7, 34.5, 33.0; IR (thin film, cm-1) 3479.6, 3083.8, 2879.4, 2225.3, 1978.0, 

1670.5, 1595.9, 1446.6, 1405.8, 1370.1, 1212.7, 749.7, 736.9, 689.5, 565.3 cm-1; HRMS (ESI) 

m/z calcd for C17H15NO2 [M+Na]+: 288.0995, found: 288.0992.

OH

O

4-hydroxy-4-phenyl-1-(p-tolyl)butan-1-one (2h), 1H NMR (400 MHz, CDCl3) δ 2.14-2.20 (m, 

2H), 2.39 (s, 3H), 2.73 (s, 1H), 3.06 (t, J = 6.8 Hz, 2H), 4.80 (t, J = 6.4 Hz, 1H), 7.22-7.27 (m, 3H), 

7.31-7.37 (m, 4H), 7.83 (d, J = 8.4 Hz, 2H) 13C NMR (100 MHz, CDCl3) δ 200.3, 144.4, 143.9, 

134.3, 129.2, 128.4, 128.2, 127.5, 125.7, 73.6, 34.6, 33.1, 21.6; IR (thin film, cm-1) 3445.4, 3032.6, 

2923.7, 2365.9, 1719.3, 1680.7, 1608.0, 1451.2, 1408.6, 1269.9, 1179.4, 737.4, 701.1, 544.9 cm-1; 

HRMS (ESI) m/z calcd for C17H18O2 [M+Na]+: 277.1199, found: 277.1196.

OH

O

OMe

4-hydroxy-1-(4-methoxyphenyl)-4-phenylbutan-1-one (2i), 1H NMR (400 MHz, CDCl3) δ 

2.14-2.20 (m, 2H), 2.87 (s, 1H), 3.04 (t, J = 6.8 Hz, 2H), 3.84 (s, 3H), 4.79-4.82 (m, 1H), 6.90 (d, 

J = 8.4 Hz, 2H), 7.24-7.27 (m, 1H), 7.31-7.38 (m, 4H), 7.89-7.92 (m, 2H); 13C NMR (100 MHz, 

CDCl3) δ 199.2, 163.5, 144.4, 130.4, 129.9, 128.4, 127.4, 125.7, 113.7, 73.6, 55.4, 34.4, 33.2; IR 
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(thin film, cm-1) 3425.8, 3383.2, 2956.4, 1916.4, 1674.1, 1602.6, 1509.2, 1455.4, 1416.7, 1332.9, 

1263.5, 812.7, 753.9, 701.3, 542.8 cm-1; HRMS (ESI) m/z calcd for C17H18O3 [M+Na]+: 293.1148, 

found: 293.1150.

OH

O

Cl

1-(4-chlorophenyl)-4-hydroxy-4-phenylbutan-1-one (2j), 1H NMR (400 MHz, CDCl3) δ 2.15-

2.21 (m, 2H), 2.41 (s, 1H), 3.06 (t, J = 7.2 Hz, 2H), 4.81 (dd, J1 =7.2 Hz, J2 = 7.2 Hz, 1H), 7.25-

7.29 (m, 1H), 7.32-7.37 (m, 4H), 7.39-7.42 (m, 2H), 7.85-7.88 (m, 2H); 199.2, 144.2, 139.5, 135.2, 

129.5, 128.9, 128.5, 127.6, 125.7, 125.7, 73.5, 34.7, 33.0; IR (thin film, cm-1) 3432.8, 3064.2, 

2926.7, 1722.5, 1683.9, 1592.5, 1489.5, 1400.7, 1270.2, 1092.6, 1014.2, 759.8, 699.8, 526.2 cm-1; 

HRMS (ESI) m/z calcd for C16H15ClO2 [M+Na]+: 297.0653, found: 297.0649.

OH

O

Br

1-(4-bromophenyl)-4-hydroxy-4-phenylbutan-1-one (2k), 1H NMR (400 MHz, CDCl3) δ 2.13-

2.23 (m, 2H), 2.46-2.50 (m, 1H), 3.06 (t, J = 7.2 Hz, 2H), 4.79-4.82 (m, 1H), 7.32-7.36 (d, 5H), 

7.57 (d, J = 8.8 Hz, 2H), 7.90 ( d, J = 8.4 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 199.4, 144.2, 

135.5, 131.9, 129.6, 128.5, 128.2, 127.6, 125.7, 73.5, 34.6, 32.9; IR (thin film, cm-1) 3355.1, 

3027.2, 2922.7, 1950.8, 1684.1, 1584.6, 1491.9, 1484.3, 1451.6, 1396.1, 1071.2, 796.1, 759.6, 

746.6, 549.3 cm-1; HRMS (ESI) m/z calcd for C16H15BrO2 [M+Na]+: 341.0148, 343.0127, found: 

341.0151, 343.0129.

OH

O

Ph

1-([1,1'-biphenyl]-4-yl)-4-hydroxy-4-phenylbutan-1-one (2l), 1H NMR (400 MHz, CDCl3) δ 

2.15-2.28 (m, 2H), 2.62 (s, 1H), 3.13 (t, J = 7.2 Hz, 2H), 4.83 (t, J = 6.0 Hz, 2H), 7.25-7.29 (m, 

1H), 7.33-7.40 (m, 5H), 7.40-7.47 (m, 2H), 7.60-7.66 (m, 4H), 8.00 (d, J = 8.4 Hz, 2H); 13C NMR 

(100 MHz, CDCl3) δ 200.1, 145.7, 144.4, 139.8, 135.5, 128.9, 128.7, 128.5, 128.2, 127.5, 127.2, 

125.7, 73.6, 34.8, 33.1; IR (thin film, cm-1) 3333.5, 3027.4, 2929.9, 1949.7, 1675.1, 1604.8, 

1453.9, 1446.2, 1401.4, 1371.7, 1006.8, 816.5, 734.7, 699.1, 551.8 cm-1;HRMS (ESI) m/z calcd 

for C22H20O2 [M+Na]+:339.1356, found: 339.1352.
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OH

O

COOMe

Methyl 4-(4-hydroxy-4-phenylbutanoyl)benzoate (2m), 1H NMR (400 MHz, CDCl3) δ 2.15-

2.24 (m, 2H), 2.52 (s, 1H), 3.12 (d, J = 6.8 Hz, 2H), 3.93 (s, 3H), 4.82 (t, J = 6.4 Hz, 1H), 7.27-

7.29 (m, 2H), 7.32-7.39 (m, 4H), 7.96 (d, J = 8.4 Hz, 2H), 8.09 (d, J = 8.0 Hz, 2H); 13C NMR 

(100 MHz, CDCl3) δ 204.6, 144.3, 138.0, 137.9, 131.9, 131.3, 128.5, 128.4 127.6, 125.7, 125.6, 

73.6, 37.7, 33.2, 21.3; IR (thin film, cm-1) 3517.5, 2924.7, 2859.2, 1959.7, 1705.6, 1688.6, 1571.3, 

1454.3, 1437.6, 1406.5, 1288.4, 865.0,765.1, 752.8, 548.8 cm-1; HRMS (ESI) m/z calcd for 

C18H18O4 [M+Na]+:321.1097, found: 321.1094.

 
OH

O Me

4-hydroxy-4-phenyl-1-(o-tolyl)butan-1-one (2n), 1H NMR (400 MHz, CDCl3) δ 2.15-2.20 (m, 

2H), 2,45 (s, 1H), 2,48(s, 3H), 3.02 (t, J = 7.2 Hz, 2H), 4.82 (t, J = 6.4 Hz, 1H),7.21-7.24 (m, 2H), 

7.27-7.29 (m, 1H), 7.33-7.38 (m, 5H), 7.59-7.61 (m, 1H); 13C NMR (100 MHz, CDCl3) δ 200.6, 

150.0, 136.6, 133.4, 132.3, 128.7, 128.1, 126.4, 118.8, 111.1, 72.7, 34.5, 33.0; IR (thin film, cm-1) 

3433.2, 3027.7, 2960.1, 2926.9, 1682.9, 1600.7, 1453.8, 1287.4, 1257.1, 1056.5, 920.9, 755.2, 

701.5, 654.9, 546.7 cm-1; HRMS (ESI) m/z calcd for C17H18O2 [M+Na]+: 277.1199, found: 

277.1201.

OH

O
Br

4-(4-bromophenyl)-4-hydroxy-1-(p-tolyl)butan-1-one (2p), 1H NMR (400 MHz, CDCl3) δ 

2.07-2.21 (m, 2H), 2.40 (s, 3H), 2.89 (s, 1H), 3.05-3.09 (m, 2H), 4.77-4.80 (m, 1H), 7.40 (d, J = 

8.4 Hz, 4H), 7.45 (d, J = 8.4 Hz, 2H), 7.83 (d, J = 8.0 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 

200.3, 144.1, 143.5, 134.2, 131.5, 129.3, 128.2, 127.5, 121.2, 72.9, 34.5, 33.0, 21.6; IR (thin film, 

cm-1) 3313.6, 2917.0, 1680.5,1606.5, 1487.3, 1402.9, 1240.2, 1183.3, 1068.3, 1055.9, 1008.0, 

826.7, 814.6, 782.2, 535.7 cm-1; HRMS (ESI) m/z calcd for C17H17BrO2 [M+Na]+: 355.0304, 

357.0284, found: 355.0308, 357.0287.



S13

OH

O

Br

Br

1,4-bis(4-bromophenyl)-4-hydroxybutan-1-one (2q), 1H NMR (400 MHz, CDCl3) δ 2.07-2.22 

(m, 2H), 2.58 (d, J = 2.4 Hz, 1H), 3.03-3.08 (m, 2H), 4.77-4.80 (m, 1H), 7.24 (d, J = 8.4 Hz, 2H), 

7.46 (d, J = 8.4 Hz, 2H), 7.59 (t, J = 8.4 Hz, 2H), 7.79 (d, J = 7.2 Hz, 2H); 13C NMR (100 MHz, 

CDCl3) δ 199.3, 143.3, 135.4, 131.9, 131.6, 129.6, 128.4, 127.4, 121.3, 72.8, 34.5, 32.8; IR (thin 

film, cm-1) 3472.1, 2924.9, 1907.3, 1685.4, 1583.2, 1483.9, 1398.3, 1366.9, 1210.7, 1070.5, 

1008.2, 828.4, 795.6, 755.9, 534.6 cm-1; HRMS (ESI) m/z calcd for C16H14Br2O2 [M+Na]+: 

418.9253, 420.9232, 422.9212, found: 418.9251, 420.9231, 422.9210.

OH
Ph

O

4-hydroxy-4-(naphthalen-1-yl)-1-phenylbutan-1-one (2r), 1H NMR (400 MHz, CDCl3) δ 2.14-

2.23 (m, 1H), 2.39-2.46 (m, 1H), 2.79 (s, 1H), 3.05-3.28 (m, 2H), 5.56-5.58 (m, 1H), 7.38-7.52 (m, 

6H), 7.66 (d, J = 7.2 Hz, 1H), 7.74 (d, J = 8.4 Hz, 1H), 7.84 (d, J = 7.6 Hz, 1H), 7.92 (d, J = 7.6 

Hz, 2H), 8.15 (d, J = 8.0 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 200.8, 140.2, 136.8, 133.7, 

133.1, 130.2, 128.8, 128.5, 128.0, 127.9, 126.1, 125.5, 125.4, 123.2, 122.6, 70.0, 34.8, 32.1; IR 

(thin film, cm-1) 3471.5, 3057.5, 2923.4, 1953.5, 1723.8, 1671.1, 1446.2, 1407.0, 1370.1, 1203.6, 

1086.9, 776.6, 734.3, 681.8, 569.8 cm-1; HRMS (ESI) m/z calcd for C20H18O2 [M+Na]+: 313.1199, 

found: 313.1195.

OH
Ph

O

4-hydroxy-4-(naphthalen-2-yl)-1-phenylbutan-1-one (2s), 1H NMR (400 MHz, CDCl3) δ 2.18-

2.30 (m, 2H), 2.90 (s, 1H), 3.06-3.09 (m, 2H), 4.92-4.95 (m, 1H), 7.37-7.52 (m, 6H), 7.78-7.80 (m, 

4H), 7.88-7.90 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 200.8, 140.2, 136.8, 133.7, 133.1, 130.2, 

128.8, 128.5, 128.0, 127.9, 126.1, 125.5, 125.4, 123.2, 122.6, 70.0, 34.8, 32.1; IR (thin film, cm-1) 

3449.8, 3054.9, 2917.1, 1673.3, 1596.0, 1447.8, 1368.8, 1327.1, 1266.7, 1203.9, 1071.8, 824.6, 

741.6, 687.8, 486.2 cm-1; HRMS (ESI) m/z calcd for C20H18O2 [M+Na]+: 313.1199, 

found:313.1194.



S14

OH

O
S

4-hydroxy-4-phenyl-1-(thiophen-2-yl)butan-1-one (2t), 1H NMR (400 MHz, CDCl3) δ 2.14-

2.21 (m, 2H), 2.70 (s, 1H), 3.02-3.05(m, 2H), 4.78-4.81 (m, 1H), 7.09-7.11 (m, 1H), 7.25-7.28 (m, 

1H), 7.31-7.37 (m, 4H), 7.60-7.62 (m, 1H), 7.67-7.68 (m, 1H); 13C NMR (100 MHz, CDCl3) δ 

193.4, 144.2, 144.0, 133.6, 132.6, 128.4, 128.1, 127.5, 125.7, 73.4, 35.4, 33.3; IR (thin film, cm-1) 

3504.6, 3383.0, 3085.4, 2920.6, 1719.9, 1645.1, 1513.8, 1453.8, 1414.6, 1358.8, 1063.0, 770.0, 

751.0, 703.1, 544.3 cm-1; HRMS (ESI) m/z calcd for C14H14O2S [M+Na]+: 269.0607, found: 

269.0613.
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