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Novel Direct Rearrangement of a 9f3,11 f3-Epoxylanostan-7-one into a 
B-Homo-derivative with Incorporation of the C-10 Angular 

Methyl Group 

By G. VERNON BADDELEY, H. JOSEPH SAMAAN, JOHN J. H. SIMES,* and Tu HOA AI 
(School of Chemistry, University of New South Wales, P. 0. Box 1, Kensington, N.S.W. 2033, Australia) 

Summary The rearrangement by boron trifluoride-diethyl THE synthesis of a cucurbitane derivative (1) has been 
describedl which utilises the rearrangement of the 6-epoxide 
(2) by boron trifluoride-diethyl ether. We report that in 
our hands the products of rearrangement were more complex 

ether of 3P-acetoxy-SP, 1 l~-epoxylanostan-7-one (2) leads 
to the ring B enlarged product (3) as well as to the 
cucurbitane derivatives (1), (4a), and (4b). 
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and contained components of interest with regard to both 
their structure and mechanism of formation involving a 
novel functionalisation of C-19. 

The rearrangement of (2) by boron trifluoride-diethyl 
ether in benzene during 6 h a t  10 "C afforded a mixture of 
four products, 3/3-acetoxylanostane-7,ll-dione (34%), 318- 
acetoxy-9a-homo-19-norlanosta-l(10),9( 1 l)-dien-7-one (3) 
(m.p. 130-131.5 O C ,  [ a ] ~  + 24.5"; yield 33%),? a minor 
product formulated as 3~-acetoxy-9a-homo-l9-norlanosta- 
9a(10), 9(11)-dien-7-one (m.p. 171-172 OC, [ a ] ~  + 262"; 
yield 1 %) , and 3/3-acetoxy-l 1/3-hydroxy-l9-( 10-+9/3)abeo- 
lanost-l(lO)-en-7-one (4a) (m.p. 180-182 "C, [a]= - 6"; 
yield 4 yo). Rearrangement by boron trifluoride-diethyl 
ether in acetic anhydride during 5 min at 0 "C gave the 
7,ll-dione (14%), the cucurbitane (l), (m.p. 189-190 "C, 
[ a ] ~  + 94.5"; yield 47%; cf. ref. l ) ,  and the diacetate (4b) 
( [a]D - 9"; yield 24%). 

(4a) R P H  
( 4 b )  R =Ac 

AcO &I . 

The proof of the structures for the products (4a) and (4b) 
relied upon their interrelation through acetylation and the 
dehydration of (4a) by phosphorus oxide chloride-pyridine 
to the diene (5)  which had lH n.m.r.1 (C,D,) 6 5.46 (lH, m), 
5-61 ( lH,  d, J 10 Hz), and 6.01 (lH, d, J 10 Hz). The 
absence of additional coupling and the magnitude of the 
vicinal coupling in these doublets indicated unsaturation 
flanked by quaternary carbons in a six-membered ring, 
i.e. at C-ll(12) in ( 5 ) .  

The proof of structure for the product (3) followed in part 
from the constitution C,,H,,O, (by elemental and m.s. 
analysis), Vmax 1735, 1698, 1668, and 1274 cm-l, Amax 296 
nm (E 38) with strong end absorption, and 6 (270 MHz) 
2.04 (3H, s), 4.75 (3a-H, d of d, J 6 and lOHz), 5.39 (lH, d 
of d, J 2.5 and 5-5 Hz) and 5.45 (lH, d of d, J 4 and 7 Hz). 
The 3a-H signal was a t  significantly lower field (ca. 0.3 
p.p.m.) than in lanosterol derivatives lacking unsaturation 
in ring A and in addition only seven skeletal methyl groups 
were discernible a t  6 0.72 (s), 0-80 (s), 0.83 (s), 0.86 (d, J 
6 Hz), 0.87 (d, J 6 Hz), 0.89 (d, J 6Hz), and 0.90 (s). The 
natural abundance 13C n.m.r. spectrum revealed an addi- 
tional resonance for a saturated methylene group and the 
absence of the resonances for one saturated quaternary 
carbon and one methyl group. Importantly, the signal for 
C-9a(C-19) a t  6 42.0p.p.m. remained as a clean triplet 
(with large residual coupling) during off-resonance de- 
coupling a t  6 -2.0 and the resonances for C-3 and C-5 
moved upfield due to the absence of the Ia-H., The 
ketone (3) was characterised as the corresponding alcohol 
(via reduction with sodium borohydride) and the derived 
acetate . 

Isomerisation of (3) by acid or base gave the conjugated 
ketone (6), A,,, 252 nm ( E  SOOO), the 13C n.m.r. spectrum of 
which was consistent with the migration of the C-9(11)- 
olefinic linkage and the retention of that  a t  C-l(l0). Oxida- 
tion of (6) by selenium dioxide in acetic acid gave, not the 
expected tropone in ring B, but the trienone (7) showing a 
large perturbation of the 13C n.m.r. shifts for the C-4 methyl 
groups. As expected, the conjugated ketone (6) formed 
(acetic anhydride-toluene-p-sulphonic acid) the enol acetate 
3/3,7-diacetoxy-9a-homo-19-norlanosta-l(10) ,7,9( 1 1)-triene, 
Amax 248 nm (E  13,500). The ring B enlarged ketone (3) is 
considered most likely to be formed via an intermediate 
cyclopropane such as ( 8 ) .  

The authors thank the A.R.G.C. for support, the National 
NMR Centre a t  Canberra for the 270 MHz 1H n.m.r. spectra, 
and the School of Chemistry, Sydney University for some of 
the 13C n.m.r. spectra. 

(Received, 13th December 1977 ; Corn. 1260.) 

f All new compounds gave elemental analyses, i.r., u.v., lH n.m.r., 13C n.m.r., and mass spectra in accord with the structures pro- 
posed. Optical rotations are for CHCI, solutions. 

$ lH and 13C n.m.r. spectra are for CDCI, solutions unless otherwise stated. The complete assignment of carbon shifts to  the com- 
pounds (1) to (7) together with those for other rearranged lanostane skeletons will be discussed in the full publication. 
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