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Summary: Oxidative cyclization of L-tyrosine, stereose- 
lective addition of an a-alkoxy organolithium reagent, and 
hydroxyl-directed diepoxidation are key steps in the first 
synthesis of the fully functionalized core of aranorosin. 

Due to their powerful, yet selective, alkylating capa- 
bilities, oxiranes are among the functional groups with 
the highest intrinsic potential for bioactivity. Natural 
products such as jacobine (1),1 anticapsin (2): epoxy- 
shikoccin (3),3 kapurimycin A3 (4): and WF-3161(5),5 for 
example, share activated oxirane functionalities and potent 
antitumor and antibiotic properties. 
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The novel antibiotic aranorosin (61, recently isolated 
from the fungal strain Pseudoarachniotus roseus,6 shows 
activities against a variety of bacteria and fungi on a 
micromolar scale. It also has cytostatic properties and is 
potentially useful for the treatment of malign tumors and 
le~kemia.~ Structurally, aranorosin is related to the 
vitamin E oxidation product 7, but its l-oxaspiro[4.51- 
decane ring system is highly unusual and has already 
attracted considerable synthetic intereste8 In this paper, 
we report the preparation of a fully functionalized analog 
of aranorosin. 
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As an extension of our studies of biologically important 
amino acid derivatives? we decided to apply an oxidative 
cyclization1° of tyrosine 8 with iodobenzene diacetate" 
for the preparation of key intermediate 9 (Scheme I). 
Attempted addition of organometallic reagents to dienone 
9 led predominantly to lactone addition products. After 
introduction of a second N-Cbz protective group with 
dibenzyl pyrocerhnate,12 1,a-addition with 1.6 equiv of 
[(benzylo~y)methyl]lithium~~ proceeded smoothly at -78 
OC to give a mixture of diastereomeric alcohols 11 (major) 
and 12 (minor)." Due to the lability of bisallylic alcohols 
11 and 12, the crude reaction mixture was directly subjected 
to a hydroxy1 gr~up-directed'~ bisepoxidation with m- 
chloroperbenzoic acid in the presence of Kishi's radical 
inhibitor16 at 70 "C. Epoxy alcohol 13 was isolated as a 
single isomer in 46% overall yield from 
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Catalytic hydrogen transfer with palladium on carbon 
in the presence of l,4-cyclohexadiene was used for the 
selective removal of the N-protective groups (Scheme 11). 
In situ acylation of amine 14 with octanoic anhydride as 
a model for the fatty acid side-chain of aranorosin gave 
amide 15 in 71 % yield from 13. Reduction of the lactone 
moiety to the desired lactol was controlled by treatment 
of bisepoxide 15 with NaBH4 in the presence of CeC1318 
at -25 "C in aqueous ethanol. Subsequently, catalytic 
hydrogenation provided triol 16. Due to its high polarity 
and dense functionalization, this intermediate was difficult 
to purify and was directly cleaved with sodium periodate 
to give ketone 17 as a >4:1 mixture of lactol anomers in 
56 % yield after silica gel chromatographic purification. 
The relative stereochemistry of 17 was determined by 1D 
NOE experimentslg which clearly correlated all hydrogens 
of the l-oxaspiro[4.5]decane. The excellent match be- 
tween lH and 13C NMR and NOE data for 1720 and the 
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core structure of aranorosin confirms the structural 
assignment by Fehlhaber et al.& for this novel ring system. 

The preparation of aranorosin analog 17 represents the 
first synthesis of the highly functionalized spirocyclic core 
of the natural product. Key steps that are of broader 
interest include the diastereoselective addition of an 
a-alkoxy lithium reagent to dienone 10, the kinetic 
resolution in the high-temperature epoxidation of 11 and 
12, and the various functional group manipulations that 
converge in the assembly of diepoxy ketone, lactol, and 
amide functionalities on the oxaspiro[4.5] decane. As 
expected, this ring system is highly reactive toward 
nucleophiles. Exposure of 17 to a solution of thiophenol, 
for example, led to the rapid incorporation of 2 equiv of 
thiol a t  22 "C. Details of these studies will be reported 
elsewhere. 
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for compounds 9,10,13,15, and 17 and 1D NOE studies for 17 
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