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SYNTHESIS OF MACROCYCLIC TERPENOIDS BY INTRAMOLECULAR CYCLIZATION IX. 

TOTAL SYNTHESIS OF (t)-OBSCURONATIN AND (+)-BIFLORA-~,1O(l9),l5-TRIENE. 
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Abstract: Stereoselective total synthesis of (+)-obscuronatin, a marine diterpene 
with a lo-membered ring, has been achieved utilizing the anion-induced cycli- 
zation of an acyclic epoxy sulfide. The synthesis confirmed the stereostructure 
of the natural product. 

Obscuronatin (I+) is a novel lo-membered ring diterpene isolated from a soft 

coral Xenia obscuronata 1) . Although planar structure and configurations at C-10 

and C-11 have been determined on the basis of spectral data and correlation with 

biflora-4,10(19),15_triene (z), a diterpene isolated from termite soldiers 2) , 

stereochemistry at C-3 has not been established. We have previously proposed 

cis relationship between the hydroxyl group and the long side chain based on the 

stereochemical requirement in acid-catalyzed transannular reaction of its sesqui- 

terpenic analogue 3 to cadinane i 3) . -4 1119 

H 

2 

We describe herein the total synthesis of L utilizing the anion-induced bio- 

mimetic cyclization of an acyclic epoxy sulfide 5 which in turn was prepared 

using sigmatropic rearrangement. The synthesis not only confirmed the proposed 

structure of &, but also illustrated the versatility of our cyclization reac- 

tion4), since this is its first application to acyclic precursor with epoxy group 

at the central part of carbon cnain. 
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The allylic alcohol 1 and the dimethyl acetal 12, two segments to prepare the 

acyclic precursor 2, were obtained from geranyl phenyl sulfide 6_ and the ketone 

, respectively, by the reaction sequences shown below. 

a: NBS/THF-H20; b: K2C03/MeOH; c: Al203; d: LiCl/CuC12/DMF, 90°C; 

e: HC(OMe)3/p-TsOH/MeOH, 0°C. 

Heating 7 and &$ in toluene at 130°C in the presence of 2,4_dinitrophenol 

induced a series of reactions, i.e., exchange of alkoxyl group, elimination of 

methanol and Claisen rearrangement, to give the chloroketone 12 7) in 71% yield. 

The ketone 2 was further converted to the epoxide 2 (4:3 mixture of diastereo- 

mers) in two steps. 

The epoxide 2 thus obtained was treated with n-BuLi under the conditions 

reported previously 4) , thereby the cyclization product 1,2 was obtained in 60% 

z + l,o 

R=(CH3)2C=CHCH2 
l! 

f,g -5_ 

f: NaBH4/MeOH; g: K2C03/MeOH; 

h: n-BuLi/DABCO/THF; 

i: POC13/Py; j: H2/Rh(PPh3)3C1; 

k: NaI04/aq. MeOH; 1: Et2NH/MeOH k,l -1 
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yield. The relative configuration of 1,2 was assigned by comparing its PMR spect- 

rum with that of hedycaryol phenyl sulfide (12: R=H) of known configuration 8) . 

Dehydration of 2 with POC13 furnished a 4 : 7 mixture of dehydro compounds 

k3 and 1,4 in 93% yield; other methods of dehydration gave less satisfactory ratio 

of l-3 and Ql. The mixture(l_3 + 12) was subjected to catalytic hydrogenation over 

Wilkinson catalyst, whereby l-3 disappeared to give the reduction products but 

only in 19% along with 1," (ea. 80%), disclosing the extensive isomerization (12 

-12) during the hydrogenation. The reduction products consisted of two stereo- 

isomers in the ratio of 10 : 1. That the major product 1,5 has the desired confi- 

guration was demonstrated by its conversion to natural product (vide infra). 

Oxidation of 15 to a mixture of sulfoxides (80%) and their [2,3]sigmatropic 

rearragement3' afforded a tertialy alcohol in 90% yield, besides the elimination 

product. IR and PMR spectra of the alcohol were identical with those of natural 

obscuronatin"'). Since the stereochemistry of the [2,3]sigmatropic rearrange- 

ment is well understood 3,1'), th e synthesis established the stereochemistry of i 
2,ll) and also completed formal synthesis of 2 . In fact, synthetic alcohol gave 

biflora-4,10(19),15_triene and its 
10 

A -double bond isomer in 4 : 3 ratio by a 

trace of acids. 
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