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Abstract: Lewis acid induced carbocation mediated rearrangement of forskolin 
(1) afforded a spirolabdane, designated as spiroforskolin (2). 

Forskolin (7p-acetoxy-8,13-epoxy-l$ ,6p ,9< -trihydroxylabd-14-en-ll-one, 
1) 

isolated 
1 

from the Indian medicinal plant Coleus forskohlii has been intensi- 

vely investigated 2 
owing to its pronounced inotropic, antihypertensive, bron- 

chospasmolytic activities 
3 
. It lowers intraocular pressure by topi'cal appli- 

cation to glaucoma patients 
4 . Forakolin, a highly oxygenated diterpenoid has 

been attractive target for synthesis 5/6,7 and transformation studies a,9 . 

This paper reports a novel Lewis acid induced rearrangement of Forskolin 

(1_) into a dihydrofuranone named as spiroforskolin (2). Forskolin, when treated 

with BF3 -Et20 in dry benzene at 0-5O afforded 1. (yield. 45%) via formation 

of less stable tertiary carbocation by the abstraction of C3OH and Ir2-nucleo- 

philic migration of oxygen from C-8 to C-9 resulting in relatively stable 

C8--carbocation, the return of OH from BF3then resulted in 2. The compound - 

2, mp 98-100°, analysed for C22H3407 (M+, m/z 410, identical to that of forsk- 

Olin) showed IR absorption at 1740 cm 

_I 

(carbonyl of dihydrofuranone ring) 

whereas corresponding IR absorption for 1 Was at 1785 Cm -’ (tetrahydropyranone 

ring). The 
1 
H NMR spectrum 

10 
showed downfield shifts in the characteristic 

ABX pattern of vinylic protons (6.31, dd, C14-H: 5.20, ad, C15-H: 5.26, ddrc,c+) - 

and C 13-Me and upfieldshift for CB-Me (both methyls appeared at 1.6). Geminally 

coupled C12-protons appeared at 3.05 (C12ax-H~ J=17 Hz) and 2.60 (c12%-Hf J=l7 

Hz). The I3 c ~~~spectrum 
11 displayed a singlet at 93.4, characteristic of 

spirocarbon i.e. C-9 of 2, considering 
13 c NMR of griseofulvin12 as model. The 

-13 
mass spectrum of 2 showed relatively facile 10s~ of H20. A triacetate (m/z 



132 

494) was obtained by acetylation of 2 (Ac20, Fy, 24 h. room temp.). Spirofor- 
skolin (2) when kept in solution of methanol for 3-4 - days slowly transformed 
back to forskolin, identical in all respect to the natural enantiomer,forskolin 

isolated from Coleus forskohlii ([$l~O-17° for both the samples). This slow 
reversal of 2 into 1 further confirmed the stereochemical assignments at C- 

8 of spiroforskolin, the C8-Me being p-axially oriented as in the case of 

forskolin14. 
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