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Abstract: Dihydropyran-4-one 2b, derived from the known 
degradation product 2a of forskolin 1, has been successfully 
converted into forskolin by a photochemical route. 

Forskolin (1) 1 has been the subject of intense interest among synthetic organic 

chemists2 owing to its significant physiological activity.3 Our synthetic efforts in this 

area have been directed toward a ring C dihydropyran-4-one of generic structure 2, 

which was anticipated to undergo conjugate addition of a vinyl anion equivalent. Thus, 

we were disheartened when a report from the Schering Laboratories appeared noting 

that dihydropyran-4-one 2a, prepared by degradation of forskolin, failed to react with 

(CH2=CH)2Cu(CN)Li2.4 Cuprates have been added successfully in a conjugate fashion to 

monocyclic dihydropyran-4-ones,5 and recently Ikegami has succeeded in adding 
(CH2=CH)2Cu(CN)Li2 to the model system 3 with u-face attack.2f In the interim, we have 

developed a photochemical route to forskolin from dihydropyran-4-one 2b.6 

2a,R,=CO,R,=Ac 3 
b,R,=CO,R,=H 

Irradiation of dihydropyran-4-one 2b in the presence of allene7 (450W-Hanovia 
lamp, Pyrex filter, 1:l EtzO/THF, N2, -55OC, 3.5 h) provided a single photoadduct 4a (96% 

yield; NMR (250 MHz, CDC13, partial) 6 5.05 (m, 2H, vinyl H), 1.57, 1.52, 1.51, 1.28, 1.06 

(s, 5 x 3H); IR (CHC13) 3587, 1746, 1719 cm- 1; HRMS (EI) m/z 406.1989 (calcd, 

406.1992)). While neither the regiochemistry nor the stereochemistry could be 
assessed at this juncture,8 the former was established by chemical transformation. The 
vicinal diol 4a was protected as its cyclic carbonate (COC12, CH2C12, pyridine, cat. DMAP; 
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deacetyl forskolin with phosgene/pyridine*b provided bis-carbonate 7a that was 
identical (tic, 250 MHz NMR) with the material from the photochemical route. 
Moreover, the sample of the bis-carbonate from the photochemical route gave upon 
hydrolysis (NaOH, MeOH, 25OC, 12 h) 7-deacetyl forskolin which was converted into 
forskolin by selective acetylation la (AqO, pyridine, 25OC, 15 h, 88%). 

6a, R, = R, = CO, R, = CO&H,Ph 

b, R, = \ = CO, R, = COzMe 

c, R, = CO, R, = H, R, = COSPh 

d, R, = R, = CO, R, = CO*H 

7a,R,=R,=CO 

b,R,=R,=H 

e, R, = & = CO, R3 = C&OH 
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