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c s ems interrelatlng the various types of telZ&clic dlterpenoids (1) 

involves a sequence of skeletal rearrangemx3ts which has been able to account concisely for 

eU of the known structural representatives. The available biosynthetic evidence is aUo 

consistent with these relationships (2). Since there are reasonable precedents for the 

suggested rearrangements, we considered that with the proper selection of experimental 

conditions, it should be possible to duplicate chemically most, If not all, of the trans- 

formations in this biogenetic scheme. In previous studies reamangemnts of the types I + II 

(3,4,5), 1 +v 

a trachylobane 

rearrangewnt. 

(4,6), and III +V (4,7) have been observed. We now report the formation of 

derivative representing the I + III process and another exampls of the I + II 

III 

Decwosition of the tosylhydrazone VI (mp 2l4-2l5O) of lsostevlolmethyl ester as Its 

sodium salt in lO$ V/V ethylene glycoldlethylcarbitol (8) (2 hr. at reflux, 180-lgO") affords 

a mixture of fom isaners (40~6@$) separable by co&mm chromatography on silica gel impregnated 

with silver nitrate. The least polar cmonent of this mixture [a; mp lOl-103O, [or], -670; 

M+ 316, elss 845; r 8.87, 8.87, and 9.26 (an s, JH) 1 was shown to be methyl trachyloban-lg-oate 
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VII, i.e. C-4 epimer of methyl trachylobanate (9), by its physical properties and conversion to 

the parent hydrocarbon, trachylobaue (amp, glc, ir, and nmr comparison with a sample supplied by 

Drs. Hugeland Olmisson). This correlation adds further support to the proposed structure and 

stereochemistry of this navel pentacyclic diterpene (9&O). l'he other three caupounds proved to 

be oleflnic esters: methylhlbaen-19-oate VIII [37$, mp ll5-115.5', Identical to an independently 

prepared sample (%)I, ~thylkauren-19-oate IX [3l$, mp 84-85O, Identical (map, glc, lr, and 

mu-) to a specimen prwlded by Dr. P. R. Jefferles (11)], and methyl lsokaumn-19-c&e X I@, 

mp Vg-80°, LxI, -f&O, T 4.96 (M, IH), 8.30 (a, J= 1.8 Hz, 3H), 8.86 and 9.16 (both s, 3R)]. The 

structure of X was confined by a separate synthesis from IX [12/xylene, reflux 20 min (5c,d) 1. 

A similar decomposition of VI in the aprotic solvent diglyme (csrbenold conditions) AuPlshes 

mainly VIII with small amounts of M and x. 

S 

VI 

@ +@ 

- 

Ix X 

We have also generated the carbonic ion by deamination of the amine XI (mp IlOO), prepared 

by sodium/isopropyl alcohol reduction of the oxim (mp 153-155'). !Che reaction of the amine 

hydrochloride with sodium nitrite in acetic acid yields a mixture of acetates and olefins. The 

major product is the rearranged tertiary acetate XII [35"e; mp 144-148O; T 8.02, 8.38, 8.81, and 

9.14 (a s, 3R)], the constitution of which has been established by dehydration (TsCl/pyridine, 

reflux 3 hr., 6%) of the corresponding alcohol (mp 154-155O, [al, -76O) to a mixture of IX aud 

X. in addition, the unresmanged secondary acetate XIII [18$, mp 91-9P", [al, -10.6O, T 5.4 

(M, IE)], olefin VIII ($), and a small. smount (4) of another secondary acetate which appears 

to be the endo isomer of XIII are obtained. lhe acetate XIII has been independently synthesized 

by hydroboration (diisoamylborane/TRF, 25') of VIII followed by acetylatlon. 
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XI XII XIII 

It isevident ircol these and previous results (3,4,5) that tbe Wagner-bkervein rearrange- 

pent I + II which interconverts the hibaene and kaurene structures occurs readily. Although 

the el.lmination of a C-12 proton leading to the pentacyclic trachylobane system (I + III) Is 

observed here with an "energized" carbonlum Ion IntermedIate (8), this process does not take 

place to a significant extent under normal solvoIytlc condltlons (3). The reamangennk I +V, 

although detectable under forcing conditions (4) is apparently much slower than the I + II 

process and therefore does not occur to a noticeable degreeln the Irreversible solvoIysls (3) 

and deamluation reactions. 
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