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An Efficient Approach to the AB Ring System of Forskolin 
Zhi-Yu Liu,* Xiao-Rui Zhou, and Ze-Min Wu 
Shanghai Institute of Organic Chemistry, Academia Sinica, Shanghai 200032, China 

An efficient intramolecular Diels-Alder reaction for the synthesis of the AB ring system of forskolin is described. 

In recent years, forskolin (1) has attracted much attention 
prompted by its challenging chemical structure1 and biological 
activity.2.3 Several groups have reported their synthetic 
approaches to forskolin,4 three groups4bd using an intra- 
molecular Diels-Alder reaction. However, effective reaction 
conditions for conversion of (2) into (3), a possible inter- 
mediate in the formation of forskolin, have not been found. 
Since compound (2) has an allylic alcohol ester moiety, which 
is a good leaving group but is unstable under the Diels-Alder 
reaction conditions, we decided to use the more stable ether 

0 

compound (6) as substrate and have obtained satisfactory 
results. 

Methylenation of (+)-(4) by a Wittig reaction afforded ( 5 )  
(m.p. 43--44OC, 85% yield) (Scheme 1). Etherification of ( 5 )  
produced (6) (97% yield), which then underwent a intramol- 
ecular Diels-Alder reaction to give the desired adduct (7) in 
74% yield. Conversion of (7) into (8)t (m.p. 101--103"C, 
95% yield) was achieved by allylic oxidation with chromic 
anhydride-3,5-dimethylpyrazole c0mplex.5~6 Thus an effec- 
tive synthesis of a highly functionalized AB ring compound (8) 
has been achieved and its elaboration to the target compound, 
forskolin, is in progress. 

t All new compounds gave satisfactory spectral and analytical data. 
Selected spectral data for (8): i .r.  (KCl): 1760, 1645, 1600, 1140, 880, 
780 cm-1; u.v.; A,,,(MeOH) 258 nm, E , , ~  5600; IH n.m.r. (CDCI,): 
6 6.15 (s, lH),  4.46 (dd, lH,  J 4 and 11 Hz), 2.25 (s, IH), 2.2-2.05 
(m, IH), 1.9-1.65 (m, 2H), 1.57 (s, 3H), 1.33 (s, 3H), 1.25 (s, 3H), 
1.2-1.0 (m, 1H); mlz 247 ( M +  + l ) ,  231 (M+-Me), 203 (M+-  C 0 2  
+ l),  187 (M+- C0,-Me). 
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Scheme 1. Reagents and conditions: i ,  MePPh3Br- (2.5 equiv.), BunLi 
(2.5 equiv.), tetrahydrofuran, room temperature; ii, 60% NaOH- 
H 2 0 ,  Bun4NI catalyst, BrCH,GCMe; iii, 160 "C, 3 days, no solvent, 
in sealed tube; iv, Cr03-3,5-dimethylpyrazole (30 equiv.), CH2C12, 
room temperature. 
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