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Abstract: First total synthesis of triprenylquinone and hydroquinones, three naturally occurring 
compound 1, 2 and (±) 3, have been achieved from readily available 2-bromo-5-methyl-1, 
4-dimethoxybenzene 4 and geranyl bromide.  The triprenylquinone and hydroquinones precursor 
were readily prepared with use of a Julia reaction. 
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Marine natural products have received much attention for their attractive structural 
features and biological activities1.  Since the isolation of the moritoside, about 10 
related triprenylquinones and hydroquinones were isolated.  Some of these natural 
products exhibit interesting biological effects including inhibit cell division of fertilized 
starfish eggs2 and anti-HIV3.  Triprenylquinone and hydroquinones 1, 2 and 3 were 
recently isolated from endemic nudibranch Leminda millecra collected in Algoa Bay, 
South Africa by Mcphail and coworkers.  Gross structure of triprenylhydroquinone 3 
was determined by spectral analysis, but the absolute stereochemistry and the specific 
rotation are still unknown4.  To our knowledge, no triprenyl-containing quinones and 
hydroquinones have been synthesized.  We report herein the first total synthesis of the 
compounds 1, 2 and (±) 3. 

The total synthesis of the compounds 1, 2 and (±) 3 is detailed in Scheme 1.  The 
synthesis commenced from the known bromide 45.  The anisole 5 was prepared in 73% 
yield by reaction of 2-(5-methyl-1,4-dimethoxy)phenylmagnesium bromide with geranyl 
bromide using catalytic amounts of Li2CuCl4, with little or no Wurtz product formation6.  
Selective oxidation of the allylic methyl group to allylic alcohol of the anisole 5 with 
selenium dioxide-tert-butyl hydroperoxide afforded the alcohol 6.  Iodination of the 
alcohol 6 with Ph3P, imidazole and iodine followed by treatment of PhSO2Na in DMF at 
room temperature provide the desired sulfone 7 in 92% yield7.  The triprenylquinone 
and hydroquinone precursor 8 was prepared by Julia coupling.  7 was treated with 
n-BuLi and isovaleraldehyde at -78℃ to give a stereoisomeric mixture of hydroxy 
sulfone 8.  8 was converted to ketone 9 by oxidation of the secondary alcohol followed 
by treatment with Na(Hg) (6%), Na2HPO4 in methanol for the reductive desulfonylation8.   
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Scheme  1  
 

OMe

OMe

Br
OMe

OMe

OMe

OMe

SO2Ph
OMe

OMe

OH

SO2Ph

OMe

OMe

O O

O

O

OH

OH

O OH

OH

OH

4 5

7
8

9 1

2 3

a c, d

e f, g

h i

j

OMe

OMe

OH

6

b

 
Reagents and conditions: a) Mg, Li2CuCl4, Geranyl bromide, THF, –78 ℃ -0 ℃, 1.5 h, 73%; b) 
SeO2, t-BuOOH, 40%; c) Ph3P, Imid., I2; d) PhSO2Na, DMF, r.t., 40 h, 92%, two steps; e) n-BuLi, 
THF, –78 ℃ , isovaleraldehyde, 85%; f) DMSO, (COCl)2, Et3N, –78 ℃, 78%; g) Na (Hg) (6%), 
Na2HPO4, MeOH, 80%; h) CAN, CH3CN, 52%; i) NaHSO3, THF, 71%; j) NaBH4, MeOH, 68%. 

 
With ketone 9 in hand, quinone 1 could be afforded by CAN oxidation9.  Finally, 1 was 
reduced with NaHSO3 to produced 2 and reduced with NaBH4 to produced (±) 3.  The 
spectral data (1H, 13C NMR, and HRMS) of synthetic 110, 211 and (±) 312 were identical to 
those of natural 1, 2 and 34. 

The synthetic route presented here allows access to the other compounds of the 
sesquiterpene triprenylquinones and hydroquinones.  The biological evaluation of the 
compounds 1, 2 and (±) 3 are under going. 
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