
Tcbclkdron Lcaers, Vol. 35. No. 3, pp. 423424.1994 
Elsevin Sciaux I.&l 

RiIltdillGWtB* 
oo404039/94 S6.w+o.o0 

0040-4039(93)EO241-B 

The First Total Synthesis of (k )- Pygmaeocin B 

Xi-Lu Wang, Yu-Xin Cui and Xin-Fu Pan l 

Department of Chemistry. State Key Laboratory of Applied Organic 
Chemistry, Lanzhou University, Lanzhou, Gansu 730000 China. 

Abstract: The first 20(10-, 5) ubeo-abietane diterpenoid, pygmaeocin B, was synthesised 

in 13 steps from catechol. 

Pygmaeocins B 1 and C 2, two novel 20(10-b 5) abeo -abietane diterpenoids were first isolated 

from the roots of pygmueopremna herbacea, a folk medicine used in Yunnan against inflammation and 

malaria.’ Their structures, as shown in figure I, were established on the basis of spectroscopic data. 
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Fig. I 

Recently, a new and efficient synthetic method for constructing 2-oxygenated ring-C aromatic 

tricyclic diterpene was explored in our laboratory. It provided a short and convenient total synthetic 

route to ring-A, C polyoxygenated aromatic tricyclic diterpenes.2 By the method, we now report the 

first synthesis of (f )- pygmaeocin B. In doing so, previously proposed structures of Bl and C2 are 

also further confirmed. 

Lithiation of cyclohexylidene derivative of catechol 3 was done according to the literature3 

method. Subsequent carboxylation with dry ice at -78C produced the acid 4 in 70% yield. 

Bromination of 4 with bromine in acetic acid / sodium acetate4 gave the regiospecific brominated 

compound 5 in excellent yield. Methyl esterification of the carboxyl group in 5 followed by treat- 

ment with excess MeMgI resulted the tertiary alcohol 7 in 90% overall yield. Dehydration of 7 in 

refluxing benzene with catalytic amount of toluene sulfonic acid afforded compound 8 . At -78C , 

bromine-lithium exchange between compound 8 and n-butyllithium followed. by successive reactton 

with ethylene oxide5 afforded the alcohol 9 in 75% yield. Hydrogenation of 9 with Raney Ni fur- 

nished the saturated alcohol 10 which was converted to iodide 11 by a modified Corey’s method6. 
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Treatment of 3-isopropoxy-5,5-dimethyl-2-cyclohexenone with LDA in THF at -78C fol- 

lowed by alkylation with iodo 11, produced the key intermediate 12 in 42% yield. Under the same 

conditions, alkylation of compound 12 with iodomethane produced compound 13 in 50% yield. 

Cyclodehydration of 13 with concentrated sulphuric acid in refluxing benzene afforded the cyclized 

compound 14. 14 with DDQ in refluxing benzene, finally yielded (f )- pygmaeocin Bl in 78% yield. 

The IR, MS, ‘H and “C-NMR spectral data of synthetic ( 2 )- pygmaeocin B are identical with those 

of the natural product. 
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I Bl _-_-----a c2 

a. n-BuLi, dry ice, -78C ; b. Br,, CH,CO,Na, CH,CO,H; c. (CH,)2S0,, K&O,, acetone; d. 

MeMgI, THF; e. p-Tosa, benzene; f. n-BuLi, ethylene oxide, -78’c ; g. Hz/ Raney Ni; h. I,, 

imidazole, Ph,P; i. LDA, 3-isopropoxy-5.5-dimethyl- 2-cyclohexenone, -78C ; j. LDA, 

iodomethane, -78C ; k. HzSO,, benzene; 1. DDQ, benzene. 

We thank Prof. Qui Chee Mir for her careful reading and helpful comment on the manuscript. 

REFERENCES: 

1. Meng, Q.; and Hesse, M.; Helv. Chim. Acta., 1990,455. 

2. Wang, X. L.; Hu, Y. J.; Shi. Z. S.; and Pan, X. F.; Syn. Commu., 1993, in press. 

3. Cole, E. R.; Crank, G.; Haiminh, H. J.; Aust. J. Chem., 1980, 33, 675. 

4. Wriedo, U.; Fernandez, M.; West, K. F.; Harcourt, D.; and Moore, H. W.; J. Org. Chem., 1987, 

52,4485. 

5. Stowell, J. C.; “Carbanions in Organic Synthesis”, Wiley: New York, 1979. 

6. Singh, A. K.; Bakshi, R. K.; and Corey, E. J.; J. Am. Chem. Sot., 1987, 109, 6187. 

(Received in China 14 May 1993; revised 18 August 1993; accepted 18 October 1993) 


