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Abstract: Protocols that led to the construction of cyclohexanone bisoxirane as a part of 
1-oxaspiro[4,5]decane moiety present in aranorosin, are described. 

Aranorosin (I) is a novel antibiotic isolated1 from the fermentation broth of Pseudo- 

arachniotus roseus. The anticancer, antibacterial, as well as prounced activity against yeast 

and filamentous fungi are some of the impressive biological profiles* of aranorosin. However, 

the most distinguished and unique architectural features are the presence of hitherto unknown3 

cyclohexanone bisoxirane fragment as a part of a I-oxaspiro[4,5]decane system, thus endorsing 

this molecule as a challenging synthetic target. A concise protocol that could lead to the con- 

struction of cyclohexanone bisoxirane and I-oxaspiro[4,5]decane ring would indeed be a useful 

contribution to this molecule. Due to the chemical unstability4 of aranorosin, we have chosen 

the derived spirolactone derivative (2), in which the above mentioned structural features are 

unperturbed, for the first synthetic study towards aranorosin. 

r 
( Y unknown) 

g R’. Me, R2=H 

s R’= H , R2=Me 

Our immediate concern was to synthesise the Cl4 side chain (9) of aranorosin in an 

enantiomerically pure form for which the commercially available chiral building block (S)- 

methyl 3-hydroxy-2-methylpropionate (3) was considered. The known5 bromide derivative (4) 

was coupled with 1-pentyne in the presence of n-RuLi at -78°C to form the alkylated product 

(5) (80%). Reduction of 5 over Pd-C gave (S)-2-methyloctan-l-01 (6). Swern oxidation of 6 fol- 

lowed by Wittig olefination with (carbethoxyethylidene)triphenylphosphorane afforded the E-ester 

(7). DIBAL reduction of 7 followed by Swern oxidation and Wittig reaction with (carbethoxy- 

methylene)triphenylphosphorane afforded 8 (75%). 8 on hydrolysis with LiOH and acidification 
I 

under mild conditions with citric acid gave the (S)-acid 9 (65%) confirmed by H-NMR spectrum6. 

(Scheme 1) 
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For the second phase of our synthetic plan, the spirolactone derivative of the type II 

or 13 appeared to be the most logrcal precursor as it contains functionalities appropriately 

suited for the target molecule (2). The electrochemical route 
7 

to 11 from N-acetyl-L-tyrosine 

(10) has been reported long ago but in poor yield. We therefore, felt the need to develop a 

chemical route by involving oxidative cyclisatlon reagents. For instance, N-trifluoroacetyl-L- 

tyrosine (12) underwent smooth oxidative cyclisation reaction in the presence of bis(trifluoro- 

acetoxy)iodobenzene and pyridine in acetonitrile to give 13 in 60% yield. The structure of 13 

was unambiguously determined by 
1 

H-NMR spectrum8. This oxidative cyclisation reaction appa- 

rently looks versatile irrespective of the N-protecting group present9 (Scheme 2). 

The creation of the cyclohexanone bisoxirane moiety turned out to be a difficult pro- 

positton. As expected compound 13 did not undergo epoxidation with reagents such as MCPBA, 

pertrifluoroacetic etc. This led us to suggest that alkaline-H202 may be the reagent of choice 

for the following reasons. IJnder alkaline condition the spirolactone would open up to expose 

the free tertiary OH group (14) which would be expected 
10 

to control the epoxidation of olefins 

with H202. Concomitant cyclisation of hydroxy acid salt would regenerate the spirolactone 

again. Thus, 13 was treated with potassium carbonate and hydrogen peroxide in aqueous THF 

at 0°C. The reaction mixture was actdrfted with citric acid, excess of peroxide was decomposed 

by careful addition of triphenylphosphine and consequently lactonised in the presence of DCC. 

The product isolated after chromatography showed in its mass spectrum, the molecular ion 

peak at E/L 307 (M+) and also the fragmentation pattern expected for the structure 15. How- 
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ever, its 
1 

H-NMR spectrum was complex particularly between 3-4 ppm, certainly due to the 

formation of isomeric epoxide derivatives (15). Although it has been claimed 10 
that the stereo- 

chemical outcome of epoxide formation is dictated by the configuration of the hydroxy group, 

it appeared that the nitrogen 
11 

substituent could have also influenced the stereochemical course 

(Fig A). Since the separation of isomers was not possible, we felt to circumvent this problem 

by increasing the steric bulk on the amide group by introducing the side-chain prior to epoxida- 

tion step. The N-BOC-spirolactone derivative (17) was prepared9 from 16 in 67% yield by the 

route described earlier. The protecting group (N-BOC) was cleaved by using trifluoroacetic 

acid and triflic acid (cat.) at 0°C to give the amine 18 which was not isolated but directly 

condensed by mixed anhydride method with 9 in the presence of ethylchloroformate to furnish 

19 (65%). The structure of 19 was confirmed by ‘H-NMR spectrum 12 . 

Epoxidation of 19 by hydrogen peroxide-potassium carbonate as described above followed 

by separation of reaction mixture on preparative tic (E Merck silica gel 0.25 mm) gave a slower 

moving product in 27% yield whose structure 2a was suggested by spectral studies including 

mass spectroscopy. For example, the 1 
H-NMR spectrum 

13 
of our sample was almost identical 

with the authentic spectrum provided to us by the Hoechst group. In addition proton decoupling 

experiments on epoxy protons substantiated the assigned structure 2a. Although both the IH- 

NMR spectra were identical, due to non-availability l-3 
of the optical rotations of the side- 

chain or that of 2, the stereochemistry at C6 of the side-chain of aranorosin could not be esta- 

blished beyond doubt at this juncture. Further studies to prepare R isomer of 9 and the corres- 

ponding spirolactone derivative 2b are forthcoming. 

The authors wish to thank Dr B S! Ganguli and his group for fruitful discussions and 

also for providing the ‘H-NMR spectrum of 2. The financial support, in part, from NIH, Bethesda, 

USA, under PL-480 scheme is duly acknowledged. 
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