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1. Substrate Preparation: 
 
The 1,6-dienyne substrate were prepared as follow1: 
 

 
 
General Procedure for S2: To a well-stirred solution of p-cresol S1 (1.0 mmol) in 1 mL 
of propargyl alcohol was added PIDA (1.5 mmol) in various portion at 0 oC. The reaction 
mixture was further stirred at room temperature for overnight. After completion 
(monitored by TLC), the reaction mixture was diluted with water and extracted with ethyl 
acetate. The combined organic layer was washed with brine, dried (Na2SO4), and 
concentrated under reduced pressure. The crude reaction mixture was purified by 
column chromatography using 9:1 petroleum ether/ethyl acetate to give desired product 
S2. 
 
General Procedure for 1a: To PdCl2(PPh3)2 (5 mol%) and CuI (2.5 mol%) in a two-neck 
round bottom flask under nitrogen atmosphere NEt3 (1 mL) was added followed by S2 (1 
mmol) and phenyl iodide (1.2 mmol) was added and stirred for overnight. After 
completion (monitored by TLC), to the reaction mixture 10% of aqueous solution of HCl 
(2 mL) was added and extracted by ethyl acetate. The organic layer was concentrated in 
vacuo and purified by column chromatography using 9:1 petroleum ether/ethyl acetate 
to give desired product. 
 
Starting material 1a to 1z was prepared by above methods. For compound 1n, 1x-1z 
substituted aryl iodide was prepared as follow2: 

 
 
To a solution of substituted iodo-benzoic acid S3 (1 mmol) in DCM (0.2 M) was added 
DMAP (0.5 mmol) and DCC (1.1 mmol) at 0 oC and stirred for 10 minutes at same 
temperature and was added tert-butanol. The reaction was stirred at room temperature 
for overnight. After completion (monitored by TLC), the reaction mixture was filtered 
through pad of celite and washed with diethyl ether followed by brine, dried and 
concentrated in vacuo. The crude reaction mixture was purified by column 
chromatography in petroleum ether to give protected aryl iodide S4.   
 
Plausible mechanism for the further cyclisation of meta-en-substituted cresol to 
meta-en-lactone substituted cresols: 
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Based on the literature precedents, in acidic medium tert-butyl benzoate involving the 
elimination of isobutylene followed by cyclisation and elimination of water gave the 
meta-en-lactone substituted cresol 3x. 
 

2. Synthetic Utility 

Gram Scale Synthesis: 

 

An oven dried round bottom flask was charged with cyclohexadienone-tethered alkynes 
1a (5.4 mmol) and aryl diazonium salts (5 mol %) in anhydrous methanol (27 mL). The 
reaction mixture was stirred at room temperature for 9h. After completion (monitored 
by TLC), the mixture was diluted with water and extracted by ethyl acetate, dried 
(Na2SO4) and concentrated under reduced pressure. The crude reaction mixture was 
purified by column chromatography using 19:1 petroleum ether/ethyl acetate to give 
desired product 3a weighing 1.27 g as a light-yellow solid. 
 
(2-(5-methoxy-2-methylphenyl)oxiran-2-yl)(phenyl)methanone (4) 

 
3a (0.2 mmol) and KOH (0.1 mmol) were dissolved in 1 mL MeOH in a pressure tube, the 

reaction was cooled to 0 oC. 30% H2O2 solution (0.5 mmol) was then added slowly under 

stirring and the reaction was continued until the starting material was consumed. The 
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mixture was then evaporated under vacuum and purified by flash chromatography to 

give 43. Rf = 0.40 (19:1 hexane/EtOAc); 89% (47 mg) yield; colourless oil. 

1H NMR (400 MHz, CDCl3) δ 8.02 (dd, J = 5.2, 3.3 Hz, 2H), 7.55 – 7.48 (m, 1H), 7.39 (dd, J = 

10.6, 4.8 Hz, 2H), 7.13 (d, J = 2.7 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H), 6.79 (dd, J = 8.4, 2.7 Hz, 

1H), 3.81 (s, 3H), 3.44 (d, J = 5.8 Hz, 1H), 3.14 (d, J = 5.8 Hz, 1H), 2.27 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 195.8, 157.9, 135.6, 135.1, 133.3, 131.6, 129.5, 129.5, 128.4, 

114.1, 113.3, 63.8, 55.5, 53.1, 18.9. 

HRMS (ESI, m/z): calcd for C17H17O3 ([M + H]+): 269.1172; found 269.1171. 

2-(5-methoxy-2-methylphenyl)-3-(4-nitrophenyl)-1-phenylprop-2-en-1-one (5) 

 

3a (0.2 mmol), 2b (0.3 mmol) and Pd(OAc)2 (0.01 mmol) were dissolved in 2 mL MeOH 

under argon atmosphere. The reaction mixture was heated at 40 oC for 1h. After 

completion (monitored by TLC), the mixture was then evaporated under vacuum and 

purified by flash chromatography to give 54. Rf= 0.30 (9:1 hexane/EtOAc); 84% (63 mg) 

yield; white solid; mp = 136−138 °C. 

1H NMR (400 MHz, CDCl3) δ 8.07 – 8.00 (m, 2H), 7.91 – 7.84 (m, 2H), 7.63 – 7.55 (m, 1H), 

7.53 – 7.45 (m, 2H), 7.32 (s, 1H), 7.22 – 7.15 (m, 3H), 6.87 (dd, J = 8.4, 2.7 Hz, 1H), 6.67 (d, 

J = 2.7 Hz, 1H), 3.73 (s, 3H), 2.10 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 196.4, 158.3, 147.5, 143.7, 141.3, 138.2, 137.7, 136.3, 132.6, 

132.0, 130.7, 129.7, 128.6, 127.9, 123.6, 115.0, 114.4, 55.4, 19.0. 

HRMS (ESI, m/z): calcd for C23H20NO4 ([M + H]+): 374.1387; found 374.1386. 

2-(5-methoxy-2-methylphenyl)-3-(methylsulfonyl)-1-phenylpropan-1-one (6) 

 

3a (0.2 mmol) and rongalite (0.3 mmol) was added in DMF (2 mL) and stirred at rt for 10 

min. Then MeI (0.3 mmol) was added, and reaction mixture was further stirred for 1h. 

After completion (monitored by TLC), the mixture was then evaporated under vacuum 

and purified by flash chromatography to give 65. Rf= 0.10 (4:1 hexane/EtOAc); 90% (60 

mg) yield; white solid; mp = 132−134 °C. 
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1H NMR (400 MHz, CDCl3) δ 7.89 – 7.81 (m, 2H), 7.50 (dd, J = 10.6, 4.3 Hz, 1H), 7.39 (m, 

2H), 7.16 (d, J = 8.4 Hz, 1H), 6.71 (dd, J = 8.4, 2.7 Hz, 1H), 6.54 (d, J = 2.7 Hz, 1H), 5.36 (dd, 

J = 9.2, 3.3 Hz, 1H), 4.29 (dd, J = 14.6, 9.2 Hz, 1H), 3.67 (s, 3H), 3.14 (dd, J = 14.6, 3.1 Hz, 

1H), 2.84 (s, 3H), 2.53 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 197.3, 158.5, 135.9, 135.7, 133.7, 132.8, 128.8, 128.8, 127.2, 

113.5, 113.1, 57.3, 55.3, 45.2, 42.5, 18.9. 

HRMS (ESI, m/z): calcd for C18H21O4S ([M + H]+): 333.1155; found 333.1147. 

 
3. References 
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4. 1H NMR, 13C NMR, Mass spectra of compounds  
 

1H NMR spectrum of compound 3a (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3a (101 MHz, CDCl3)  
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13C {1H} DEPT NMR spectrum of compound 3a (101 MHz, CDCl3)  
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HRMS spectrum of compound 3a 

 

 

ARC-1 #437 RT: 1.95 AV: 1 NL: 5.30E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]

140 160 180 200 220 240 260 280 300 320 340 360 380

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

253.1220
R=71903

C 17 H17 O2 = 253.1223

-1.3543 ppm

275.1037
R=68307

225.1270
R=75707

C 16 H17 O = 225.1274

-1.6093 ppm
291.0776
R=65707

337.0740
R=60607

147.0802
R=91707

C 10 H11 O = 147.0804

-1.5371 ppm
355.0847
R=57007

183.0624
R=76402

321.0965
R=52902

370.0858
R=44100



S10 
 

 

1H NMR spectrum of compound 3b (400 MHz, CDCl3)  

 

 



S11 
 

 

13C {1H} NMR spectrum of compound 3b (101 MHz, CDCl3) 
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HRMS spectrum of compound 3b 

 

 

AR-5 #422 RT: 1.89 AV: 1 NL: 2.23E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3c (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3c (101 MHz, CDCl3)  
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HRMS spectrum of compound 3c 

 

 

ARC-4 #534 RT: 2.38 AV: 1 NL: 2.14E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3d (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3d (101 MHz, CDCl3)  
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HRMS spectrum of compound 3d 

 

 

AR-3 #553 RT: 2.48 AV: 1 NL: 8.38E6
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3e (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3e (101 MHz, CDCl3)  
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HRMS spectrum of compound 3e 

 

 

 

AR-6 #432 RT: 1.93 AV: 1 NL: 4.53E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3f (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3f (101 MHz, CDCl3)  
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HRMS spectrum of compound 3f 

 

 

 

ARC-7 #484 RT: 2.15 AV: 1 NL: 6.53E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3g (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3g (101 MHz, CDCl3)  
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HRMS spectrum of compound 3g 

 

 

 

ARC-2 #467 RT: 2.08 AV: 1 NL: 3.95E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3h (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3h (101 MHz, CDCl3)  
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HRMS spectrum of compound 3h 

 

 

 

ARC-19-A #540 RT: 2.40 AV: 1 NL: 1.37E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3i (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3i (101 MHz, CDCl3)  
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19F NMR spectrum of compound 3i (400 MHz, CDCl3)  
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HRMS spectrum of compound 3i 

 

 

 

ARC-18C #476 RT: 2.13 AV: 1 NL: 6.95E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3j (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3j (101 MHz, CDCl3)  
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HRMS spectrum of compound 3j 

 

 

 

ARC-3 #478 RT: 2.13 AV: 1 NL: 1.47E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3k (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3k (101 MHz, CDCl3)  
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HRMS spectrum of compound 3k 

 

 

 

ARC-5 #492 RT: 2.19 AV: 1 NL: 1.03E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]

260 280 300 320 340 360 380 400 420 440 460

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

353.0144
R=60406

331.0325
R=62806

C 17 H16 O2 Br = 331.0328

-1.0518 ppm

368.9880
R=59106

414.9844
R=55206

441.2966
R=52907

275.1037
R=67107

301.1404
R=64207

393.2967
R=53007

323.1457
R=59802

288.9209
R=58002

341.1563
R=48200

457.2406
R=38300



S41 
 

1H NMR spectrum of compound 3l (400 MHz, CDCl3)  

 

 

 



S42 
 

13C {1H} NMR spectrum of compound 3l (101 MHz, CDCl3)  
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HRMS spectrum of compound 3l 

 

 

 

ARC-20C #537 RT: 2.39 AV: 1 NL: 2.54E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3m (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3m (101 MHz, CDCl3)  
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HRMS spectrum of compound 3m 

 

 

 

AR-7 #412 RT: 1.84 AV: 1 NL: 3.56E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3n (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3n (101 MHz, CDCl3)  
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HRMS spectrum of compound 3n 

 

 

 

ARC-464 #626 RT: 2.79 AV: 1 NL: 9.93E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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C 22 H23 O4 Cl Na = 409.1177

-3.9579 ppm
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C 18 H15 O4 Cl Na = 353.0551

-3.8702 ppm
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R=47902419.0547
R=46000

462.1662
R=45100

492.1760
R=41800

476.1827
R=46000

361.1000
R=55200

C 21 H19 O2 Cl Na = 361.0966

9.4914 ppm

437.3866
R=37200

450.1420
R=38300



S50 
 

1H NMR spectrum of compound 3o (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3o (101 MHz, CDCl3)  
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HRMS spectrum of compound 3o 

 

 

ARC-24A #453 RT: 2.02 AV: 1 NL: 6.39E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3p (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3p (101 MHz, CDCl3)  
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HRMS spectrum of compound 3p 

 

 

 

ARC-17C #507 RT: 2.26 AV: 1 NL: 7.63E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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C 20 H15 O = 271.1117

-0.1745 ppm

181.0648
R=82207

C 13 H9 O = 181.0648

0.1539 ppm
403.0623
R=54507

473.6779
R=47606

371.1132
R=51702

522.1484
R=39204
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1H NMR spectrum of compound 3q (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3q (101 MHz, CDCl3)  
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HRMS spectrum of compound 3q 

 

 

 

ARC-25-A #633 RT: 2.82 AV: 1 NL: 1.27E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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363.1351
R=59507
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R=58007
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R=90207

223.0939
R=75207

431.1227
R=54007

288.9216
R=64402

530.7015
R=47606

186.1487
R=79807

493.0934
R=47902

561.0813
R=44102

253.1043
R=64807

401.2307
R=51502

591.4958
R=31200
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1H NMR spectrum of compound 3r (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3r (101 MHz, CDCl3)  
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HRMS spectrum of compound 3r 

 

 

 

ARC-22C #477 RT: 2.13 AV: 1 NL: 1.16E10
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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C 11 H13 O = 161.0961
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R=49607

367.0624
R=55707

335.0824
R=50600

217.1012
R=52000

C 17 H13 = 217.1012

-0.1220 ppm
530.3861
R=29300
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1H NMR spectrum of compound 3s (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3s (101 MHz, CDCl3)  
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HRMS spectrum of compound 3s 

 

 

 

ARC-23C #583 RT: 2.62 AV: 1 NL: 3.31E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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R=83702

223.0952
R=74007

362.2130
R=59607

532.4421
R=49007

453.3283
R=52605

397.2732
R=52902

483.0840
R=46707

427.3805
R=47502
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1H NMR spectrum of compound 3t (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3t (101 MHz, CDCl3)  
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HRMS spectrum of compound 3t 

 

 

 

ARC-467 #528 RT: 2.35 AV: 1 NL: 8.02E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]

140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

281.1525
R=67203

C 19 H21 O2 = 281.1536

-3.9484 ppm

303.1341
R=65107

239.1057
R=73607
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-4.1368 ppm
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R=58607

175.1111
R=85907

C 12 H15 O = 175.1117

-3.7557 ppm
456.2108
R=47207

346.1492
R=51000

401.0983
R=38000
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1H NMR spectrum of compound 3u (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3u (101 MHz, CDCl3) 
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HRMS spectrum of compound 3u 

 

 

AR-571 #433 RT: 1.93 AV: 1 NL: 5.87E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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349.0833
R=60307

293.1169
R=66407

C 19 H17 O3 = 293.1172

-1.1551 ppm
338.0867
R=59407

356.1854
R=55907
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1H NMR spectrum of compound 3v (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3v (101 MHz, CDCl3)  

 

 

 



S73 
 

HRMS spectrum of compound 3v 

 

 

 

ARC-5 #512 RT: 2.28 AV: 1 NL: 4.25E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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R=75007

C 16 H13 O = 221.0961

-0.9978 ppm
415.1122
R=53807
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R=46207

388.1512
R=51800

441.1211
R=43000



S74 
 

1H NMR spectrum of compound 3w (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3w (101 MHz, CDCl3)  
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HRMS spectrum of compound 3w 

 

 

 

AR-569 #538 RT: 2.40 AV: 1 NL: 8.55E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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R=64707

312.1956
R=55600
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1H NMR spectrum of compound 3w’ (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3w’ (101 MHz, CDCl3)  
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HRMS spectrum of compound 3w’ 

 

 

AR-568 #518 RT: 2.31 AV: 1 NL: 1.27E10
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3x (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3x (101 MHz, CDCl3)  
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13C {1H} DEPT NMR spectrum of compound 3x (101 MHz, CDCl3)  
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HRMS spectrum of compound 3x 

 

 

 

ARC-26 #457 RT: 2.03 AV: 1 NL: 4.08E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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C 19 H17 O3 = 293.1172

-0.9469 ppm
379.1019
R=46500
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1H NMR spectrum of compound 3y (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3y (101 MHz, CDCl3)  
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HRMS spectrum of compound 3y 

 

 

 

AR-460 #528 RT: 2.35 AV: 1 NL: 1.27E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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R=47300
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1H NMR spectrum of compound 3y’ (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3y’ (101 MHz, CDCl3)  
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HRMS spectrum of compound 3y’ 

 

 

 

ARC-483 #512 RT: 2.28 AV: 1 NL: 1.83E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 3z (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 3z (101 MHz, CDCl3)  
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HRMS spectrum of compound 3z 

 

 

 

AR-459 #493 RT: 2.20 AV: 1 NL: 5.02E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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R=47000
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R=37600
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R=29000
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R=54800
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1H NMR spectrum of compound 4 (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 4 (101 MHz, CDCl3)  
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HRMS spectrum of compound 4 

 

 

 

AR-506 #474 RT: 2.11 AV: 1 NL: 1.29E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR spectrum of compound 5 (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 5 (101 MHz, CDCl3)  
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HRMS spectrum of compound 5 

 

 

AR-599_231031141606 #571 RT: 2.54 AV: 1 NL: 1.59E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]

100 150 200 250 300 350 400 450 500 550 600 650 700 750

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

374.1386
R=58407

C 23 H20 O4 N = 374.1387

-0.1156 ppm

396.1201
R=57507

153.1273
R=91607

C 10 H17 O = 153.1274

-0.3730 ppm
579.6775
R=46707

769.2510
R=40107

297.0822
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625.7014
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R=50800

506.0205
R=45600
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1H NMR spectrum of compound 6 (400 MHz, CDCl3)  
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13C {1H} NMR spectrum of compound 6 (101 MHz, CDCl3)  
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HRMS spectrum of compound 6 

 

 

AR-597 #417 RT: 1.86 AV: 1 NL: 1.21E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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