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Scheme 1. The synthesis of aldehydes 1d-f, 1h, 1i, 1k, and 1l from 1a 

Synthesis of 3,5-dichloro-2,4-dihydroxybenzaldehyde (1l). To a solution of 1a (1.00 g,7.24 

mmol) in AcOH was added NCS (2.40 g, 18.1 mmol) and reaction mixture was heated to 

100 °C for 16 h. Reaction mass was cooled to rt and poured into crushed ice. The precipitated 

solid was filtered and dried under vacuum to give 1l as light brown solid. 1H NMR (400 MHz, 

DMSO–d6) δ 11.48 (brs, 1H), 9.88 (s, 1H), 7.78 (s, 1H); 13C NMR (100 MHz, DMSO–d6) δ 

193.03, 157.34, 156.51, 131.24, 115.97, 113.70, 110.00; HRMS (ESI) m/z calcd for 

C7H5Cl2O3 [M + H]+ 206.9616; found 206.9606. 
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Scheme 2. The synthesis of aldehydes 1b, 1c, 1g, and 1j. 

Synthesis of  5-allyl-2,4-dihydroxybenzaldehyde (1g). To a solution of 25 (3.00 g, 19.9 

mmol) in ACN at 0 °C was added DMF (3.1 mL, 39.9 mmol) and POCl3 (2.29 mL, 23.9 

mmol).The reaction mass was stirred for 1 h slowly raising to rt. Reaction mass was basified 

with saturated NaHCO3 solution, extracted with EtOAc. Organic layers washed with brine, 

dried over sodium sulfate and concentrated in vacuo. Purification by silica gel column 

chromatography (0 to 13% EtOAc in hexane) afforded 1g (2.00 g, 56%) as off white solid. 1H 

NMR (400 MHz, CDCl3) δ 11.27 (s, 1H), 9.67 (s, 1H), 7.27 (s, 1H), 6.46 (s, 1H), 6.38 (s, 

1H), 6.03–5.96 (m, 1H), 5.19 (dd, J = 16.0, 2.8 Hz, 1H), 5.18 (dd, J = 10.0, 2.8 Hz, 1H), 3.37 

(d, J = 6.4 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 194.59, 163.00, 162.27, 135.76, 119.01, 

117.02, 115.29, 103.32, 103.28, 33.70.HRMS (ESI) m/z calcd for C10H11O3 [M +H]+ 

179.0708; found 179.0700 
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Table 1. The screened reaction conditions for the Suzuki coupling 

Entry 
Base  

(2.5 equiv) 

Catalyst  

(5 mol%) 
Solvent 

Temp 

(°C) 

Time 

(h) 

Yield 

(%) 

1 K3PO4  Pd(dppf)Cl2.DCM  dioxane:H2O (4:1) 80 1 30 

2 K2CO3  Pd(PPh3)4 THF:EtOH:H2O 

(2:2:1), 

80 1 70 

3 K3PO4  Pd(dppf)Cl2.DCM   DMSO:H2O (4:1) 80 1 80 

4 K3PO4  Pd(dppf)Cl2.DCM  DMF:H2O (4:1) 80 1 83 
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1H NMR (400 MHz, CDCl3) spectrum of compound 3a
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13C NMR (100 MHz, CDCl3) spectrum of compound 3a
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1H NMR (400 MHz, DMSO-d6) spectrum of compound 3b.
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13C NMR (100 MHz, DMSO-d6) spectrum of compound 3b 
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1H NMR (400 MHz, DMSO-d6) spectrum of compound 3c
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13C NMR (100 MHz, DMSO-d6) spectrum of compound 3c
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1H NMR (600 MHz, CDCl3) spectrum of compound 3d 
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13C NMR (150 MHz, CDCl3) spectrum of compound 3d
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1H NMR (400 MHz, CDCl3) spectrum of compound 3e

 

14 
 



  

15 
 



13C NMR (100 MHz, CDCl3) spectrum of compound 3e
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1H NMR (400 MHz, CDCl3) spectrum of compound 3f
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13C NMR (100 MHz, CDCl3) spectrum of compound 3f
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1H NMR (400 MHz, CDCl3) spectrum of compound 3g
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13C NMR (100 MHz, CDCl3) spectrum of compound 3g
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1H NMR (400 MHz, DMSO-d6) spectrum of compound 3j
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13C NMR (100 MHz, DMSO-d6) spectrum of compound 3j
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13C NMR (100 MHz, CDCl3) spectrum of compound 3k
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13C NMR (100 MHz, CDCl3) spectrum of compound 3l
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1H NMR (400 MHz, DMSO-d6) spectrum of compound 3m 
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13C NMR (100 MHz, DMSO-d6) spectrum of compound 3m 
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1H NMR (400 MHz, DMSO-d6) spectrum of compound 13
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13C NMR (100 MHz, DMSO-d6) spectrum of compound 13
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1H NMR (400 MHz, CDCl3) spectrum of compound 14
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13C NMR (100 MHz, CDCl3) spectrum of compound 14
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1H NMR (400 MHz, CDCl3) spectrum of compound 15
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13C NMR (100 MHz, CDCl3) spectrum of compound 15
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1H NMR (400 MHz, CDCl3) spectrum of compound 16
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13C NMR (100 MHz, CDCl3) spectrum of compound 16
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1H NMR (400 MHz, CDCl3) spectrum of compound 17

 

46 
 



13C NMR (100 MHz, CDCl3) spectrum of compound 17
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1H NMR (400 MHz, DMSO-d6) spectrum of moracin M (4) 
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13C NMR (100 MHz, DMSO-d6) spectrum of moracin M (4) 
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1H NMR (600 MHz, methanol-d4) spectrum of moracin N (5) 
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13C NMR (150 MHz, methanol-d4) spectrum of moracin N (5) 
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1H NMR (400 MHz, methanol-d4) spectrum of moracin O (6). 
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13C NMR (100 MHz, methanol-d4) spectrum of moracin O (6). 
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1H NMR (400 MHz, methanol-d4) spectrum of moracin P (7). 
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13C NMR (100 MHz, methanol-d4) spectrum of moracin P (7). 
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1H NMR (400 MHz, methanol-d4) spectrum of gramniphenol F (8). 
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13C NMR (100 MHz, methanol-d4) spectrum of gramniphenol F (8). 

 

62 
 



1H NMR (400 MHz, CDCl3) spectrum of gramniphenol G (9). 
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13C NMR (100 MHz, CDCl3) spectrum of gramniphenol G (9). 
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1H NMR (600 MHz, methanol-d4) spectrum of morunigrol C (10). 
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13C NMR (150 MHz, methanol-d4) spectrum of morunigrol C (10). 
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1H NMR (400 MHz, CDCl3) spectrum of 3',5'-di-O-methyl morunigrol C (11) 
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13C NMR (100 MHz, CDCl3) spectrum of 3',5'-di-O-methyl morunigrol C (11) 
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1H NMR (400 MHz, CDCl3) spectrum of Compound 1g
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13C NMR (100 MHz, CDCl3) spectrum of Compound 1g
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1HNMR (400 MHz, DMSO-d6) spectrum of Compound 1l

 

74 
 



13C NMR (100 MHz, DMSO-d6) spectrum of Compound 1l
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