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l,R In continuation of our previous work , we now 

report on the total composition of the diterpene hydro- 

carbons from Erythroxylon monogynum, the approximate com- 

position being: (+)-hibaenel ('74$), (-)-pimaradiene (6%) 

and three new naturally occurring diterpenes, now designated 

as (-)-atisirene (5%; . . II), (-)-isoatisirene (8%; III) and 

(+)-devadarene ('7%; IV). 

Atisirene and isoatisirene 

Atisirene, c2-jL2, m.p. 57-580, Cd], -40.46°(CXC13), 

has the following structural features: three methyl groups, 

all quaternary (PU3: 3;1 signals at 50, 51.5 and 58 cps'), 

two of these being in a E-position (IH: 1375, 1390 cm-l); 

a vinylidene group (Id: 3OJ0, 1650, 878 and 890 cm -1 ; PMR: 

two 111 signals centred at 269 and 278 cps, the former 

appears as a doublet with J = 2 cps, while the 278 cps 

si;ltal occurs as a broad singlet). r'rom its low end- 

absorptio_~ in the UV, and the above data, it is clear that 

ati;ir';;le l~?ssesses onl: one eth;rleaic linkage and con- 

seqcntly, bei:?;; CzoA:,.,, must be tetracyclic. Since Lir 
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atisirene is different from either kaurene or phyllocladene 

- the only two known tetracyclic diterpenes with the above 

structural characteristics - a new structural type was indl- 

cated for atlsirene. A consideration of the currently 

accepted biogenetic route4 to tetracarbocyclic diterpenes 

revealed the distinct possibility that the new hydrocarbon 

might have arisen vla the pathway to diterpene alkaloids - 

of at&ins type, a route 5*6 open to the ion I (or its bio- 

logical equivalent), the immediate precursor of (+)-hibaene, 

a type common In Erythroxylon monogynum. Based on the 

above, the new hydrocarbon was suspected to be II (the 

absolute stereochemistry being derived from that of 

(+) -hibaene) . This has indeed been found to be so. ZalXow 

and Girotra7 have recently prepared the enantiomer (m.p. 

I Trachylobanc types. 

60-61°, [41J +¶~).08~) of II from maleopimaric acid, and a 
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direct comparison of their IR and PI@ spectra confirmed 

the structure II for atisirene. 

The new tetracarbocyclic hydrocarbon, C2#32, m.P. 

34_85', [d)n -73.92' (CHC13), described earlierl, was, 

fron its spectral characteristicsl, clearly related to 

atisirene. On equilibration with K03utin t-WIOH (12 hr 

reflux) a small amount of atisirene was formed, as revealed 

by TLC on AgN03-Si02 gel'. Structure III for this compound 

was confirmed by its direct comparison (I& with an authen- 

tic sample of (%)-III (m.p. 51-52.5'), recently synthesised 

by Bell and Ireland 10 . 

Tnough the carbon-skeleton depicted in II, III is 

well-recognised in diterpene alkaloids of the atisine 

group", the isolation of nitrogen-free diterpenoids of this 

type, from a natural source, is being reported for the first 

time. In order to emphasise that atisine and hydrocarbon II, 

have the same carbon frame-work, the word atisirene has bean -__ 

coined for II, and in analogy with kaurene-isokaurene nonen- 

clature, III has been designated isoatisirene. 

Jevadarene --I 

The Pi43 spectrum of devadareile, C20k32, b.p. 140+~8~ 

(bath)/2 m,~, [<I,, +13.33' (%X3), showed, in addition to 

three quaternary methyls (46, 63, 63 cps), a 211 A3 quartet 

centred at 13 cps [JiL3 = 4 CPS; J,d(s,- S:,) = 0.24], a 

feature cixlrticteristic Oi' the cyciopropane methylene in 

devadarool' (V), a ;iiterde:loid fron k&ttx_oryloa nonogyynuni 
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furthermore it showed the presence of three vinyl protons, 

coupled in a typical A2C fashion (a 10 line pattern, located 

between 281-362 cps). These data suggested structure IV 

for the new hydrocarbon. This was confirmed by a partial 

synthesis from devadarool (V), which on l?aI04 oxidation 

yielded the nor-aldehyde and this on interaction with tri- 

phenylmethyl phosphonium bromide in presence of K33ut, gave 

a hydrocarbon (yield 755) ideAica1 in all respects with 

the naturally occurring material. This compound, being 

the pare.lt of devadarool, has been named devadarene. 1--W- 

Biogenetic considerations -_- -_- 

Ue have described, so far, the isolatioAl and struc- 

ture determinatioi oi' tel new diterpenoids, elaborated by 

Erythroxylon monopynuin. ThougY1 1uriil.s the elucidation of 

these structures, biogenetic considerations dlayed a vital 

role, the structures ultimately rest 011 sound chemical 

evidence.. Fig.1 siiows hod these structures fit emiileiltly 

in a bio,:c,letic sequence, based on current csacqts. 
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A detailed analysis of the hydrocarbon portion 

(constituting /V 1% of total diterpenoids) of the diterpenes 

from ,grythroxylon monogynum, as described in the present 

Communication, was undertaken to check a working hypothesis 

briefly outlined below. 

Starting with a (currently accepted) terpene pre- 

cursor (e.g., geranyl-geraniol pyrophosphate) a terpenold 

could, conceivably, be formed from this by a one-step or a 

multi-step process; the term one-step implying that only 

the final product leaves the enzyme surface. If a multi- 

step sequence is operative, then pools of intermediate com- 

pounds, acting as substrates in subsequent steps, must 

exist in the living plant at a given time; the pools re- 

present the balance of feed-in and utilisation processes 

occurring side by side,Wughthis balance could, conceivably, 

be vanishingly minute. Since monogynol 1,12 , devadarool2 ,13 

(the major diterpenoids of E. mono gynum) must be formed in 

subsequent oxidation steps, it is gratifying to isolate 

their hydrocarbon precursors from the same source. Further- 

more, since both hibaene and devadarene cannot be formed 

in a single enzymatic step involving the ion VI, (-)-Pima- 

radiene, which has also been isolated, is presumably in- 

volved as a substrate in two distinct pathways. 

The above hypothesis besides aiding in the charac- 

terisatio:? of various terpene com>ouads of a given plant 

also implies that the absolute stereochemistry of the 
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various constituents must be the same (or derivable there- 

from) at a common reference point (e.g. Cl0 in Fig-l) 

(unless each component is formed by a one-step process, 

which is considered unlikely). This is fully borne out 

by the absolute stereo-structures of the diterpenoids iso- 

lated from E. monogynum. 

A detailed and wider discussion of these ideas 

will be reported elsewhere. 
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