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THE DITERPRNOIDS OF ERY!J3iROXYLOiJ MONOGYNUM - IV 

ALLODFYADAROOL, DEVADAROOL AJD RYDRi;XYDEVADAROOL* 

R. Soman, Sukh Dev and (in part) R.M.isra and R.C.Panday 

National Chemical Laboratory, Poona (India) 

(Received 23 October 196+) 

In continuation of our previous work lY2,3 we 

wish to report the complete structure elucidation of 

allodevadarool, devadarool and hydroxydevadarool. 

Allodevadarool 

Allodevadarool (compound Czl), C&3402 (m.p. 

147-1488"; r@ +79.12, CFICl3> has the following struc- 

tural features: three methyl groups, all quaternary (NMR 

spectrum+: 3H sharp singlets at 46, 65 and 64 cps, cf. 

devadaroo12); 
C 

- ' *CR2 (IR spectrum: 
c-c 

825, 1640, 3100 

cm-'; NMR spectrum: 2H singlet at 271 cps); -CHOH.CR20H 

(NaIO4 cleavage; IR spectrum: 3400, 1087, 1066, 1035 and 

1015 cm-l, cf. devadaroo12; NMR spectrum: 1H and 2H sig- 

nals centred at lS2 and 210 cps respectively, cf. deva- 

daroo12). From Its end absorption ( C210 330, C21s 70 ) 
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+All NMR spectra w-8 measured in lo-20% solutions in 
Ccl4 or CDC13 on a varian A-60 spectrometer; the signals 
are recorded in cps from tetramethylsilane as cero. 
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and the above NMR data, it is clear that allodwadarool 

possesses only one ethylenic linkage and consequently 

should be trlcycllc. Dehydroge-nation with selenium yielded 

1,7-dimethylphenantbrene. The above structural features 

cannot be incorporated In a ‘normal’ diterptioid trlcycllc 

framework and consequently allodwadarool must possess 

a rearranged diterpene skeleton. Two structures (I, II) 

appeared attractive from biogenetic considerat ions : 

I II 

la104 oxidation of allodwadarool yielded an alde- 

Hyde (NMR signal for the aldehyde proton: Hi singlet at 

660 cps) which on Wolff-Kishner reduction yielded a mixture 

of saturated 4 
(III; C216 421. NMR spectrum: No vinyl pro- 

tons, quaternary methyl signals at 42, 47, 63 and 53 cps) 

and unsaturated hydrocarbon (IV; IR spectrum: -CR2 

1633, 898 cm-? NMR spectrum: X= cH2, 2R singlet at 

264 cps; quaternary methyl signals at 44, 54, 64 and 63 cps). 

Since, the NM? signal of a quaternary methyl In IV had 

shifted upfield in the saturated compound III’, structure I 

vas preferred for allodwadarool. This was confirmed as 

follows: OZOnOlYSiS of allodwadarool followed by NaI04 
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cleavage and Wolff-Xishner reduction yielded a bls-nor 

hydrocarbon, C18H32 , ( [@I, +&so > which had Its IR spec- 

trum superimposable on that of compound V ( [ti], -29' ) 

described by Kltahara and his co-workers 697 ; since the 

rotations are of opposite sign, the bls-nor-hydrocarbon 

from allodevadarool nust be represented by the antipode of 

V, for which the absolute stereochemistry has been esta- 

bllshed7. Next, the stereochemistry of the <-glycol slde- 

chain at Cl3 was determlnsd. NaI04 cleavage followed by 

oxldatlve ozonolysls yielded a bls-nor keto acid (C18H2803, 

m.p. 208-210'. Methyl ester, m.p. 86-87', [<I, +53') which 

was found to be different (IR spectrum) from the keto-acid 

VI (m.p. 210-212'; Methyl ester, m.p. 98-loo", kd, -28.4'), 

a degradation product of dolabradlene 627 . 

The above considerations lead to the establish- 

ment of the absolute stereostructure of allodwadarool 
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as VII*. 
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Ii 
CH20H 

Devadarool 

During the course of above work It was found that 

the nor-hydrocarbon III was, SWWiSlnglY, idautical 

(c&c, M and NMB) with the major hydrogenation (PtOZ-AcOH) 

pro&& of the nor-hydrocarbon (m.p. 54-550) derived from 

devadaroO12. Hence the structure of the nor-hydrocarbon 

from devadarool must be represented by VIII’. Wthermore, 

* 
Very fecautlp Connolly et al. 

8 
have described the isolation 

of three diterpene glycols - erythroxydlols X, Y and 2 - 
from the same source. The first two compounds corresponp 
to our compounds Cl (devadarool) and C 
respectively. These authors have arri 8 

(allodevadarool) 
ed at the same struc- 

ture f& their erythroxydlol Y (allodevadarool), tut follow- 
I.IQ completely different procedures. 

+This structure is still in accord with the behavlour of 
this compound on acid treatment reported earlier. However, 
this conflicts with the IR spectral data on the estimation 
of gem4imethyl groups; since the structure of allodwa- 
darool has been correlated In a straightforward manns? with 
dolabrfidlene of well-established structure, it follows that 
the quantitative IFi spectral measurements for the gsm-di- 
methyl groups, even in a hydrocarbon, nust be taken with 
reserve. 
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acetylatlon of dihydroallodevadarool yielded a produot 

(m.p. 1140lls0) which was found to be identical (mixed 

U-P., IR speotrum) with one of the produots of the cata- 

lytio hydrogenation of devadarool acetate. These correla- 

tions establish the absolute stereostructure of devadarool 

as IX. 

Conno et al.88g in a v-y recent publication 

studied the struoture of erythroxydiol X (ldezHA?al with 

our devadarool) and preferred the struature IX to our 

earlier structure2 omtbe basis of identity of the mass 

spectra of erythrowdiol X and Y. The present work pro- 

vides decisive chusleal evidence In favour of IX. 

Hydroxydevadarool' 

Epirorydevadarool (compound Dl, m.p. 181.5 - 182', 

triacetatq, m.p. 123-124') is shown to possess the absolute 

stereostruature X. The relevant evidence is as follows. 

Chromic acid oxidation of compound D gave a nor-ketoaaid 

tith R. Misra and R.C.Pandey. 
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clssao3 (XI, r.p. lS8-1700. HethY ester, XII, m.p.S8-703, 

uhlch on Wolff-Klshnsr rsdnetion f&shsd an acid Cl&,Oz, 

H CH2OH + 
OH 

X 

m.p. 19S-1Q8°, ldsntlflsd (IB, mksd m.p., mC) as the nor- 

acid from dsvadsrool'. 'Ilms, eompoundDi8 dsvadarooluith 

anothsr secondary hydroqrl ihnetlon. The posItlen of this 

hydroxyl group vas cnlden~ from ths NNR spectrum of the 

keto estsr (XII), which. displayed a doublet (1Ef) centrsd at 

185 cps (J = 12 cps) assignable to a a_ proton c< to the 

earboqgl; this limlts the position of the earbony function 

to C, and %4. Howsver, since the keto acid XI &es not 

deaarboxylate atw200°, position 14, which is $ to the car- 

boxy118 rulsdout. Thus, the nsw hydrowl function smst bs 

locatsd at + Mereover since, in the triacetate none of 

the quaternary methyl slgnsls (54, 61, S8 cps) has snffaed 

a diamagnetic 10 shift relative to the signals for dsvadarool 

diacstate (45, 61, 61 cps), the nsw hydroxyl group at C+ 

shaald be equatorial. 

- It gives us great pleasure in recording 
to Prof. Y. Kitahara for helpful co-opsra- 

ply of samples from dolabradicraei 
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