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Abstract-Isolation and charactcrisation of pure atlantone is reported for the first time, and has been 
found to have rrans-geometry. A minor constituent of the essential oil from Cedrus hodaru Loud is shown 
to be its &-isomer. Interconversion of the isomen is reported. 

ATLANTONFS,~ the major ketones of the essential oil from Cedrus libunotim Link., 
C. atlantica Manet. and C. deodaru Loud., have not been obtained pure to date and 
are considered to be an inseparable mixture of isomers, indicated in formula I.’ 
While working3 on the constituents of Cedrus de&m, we became interested in 
obtaining pure atlantone. We now find that at least the essential oil from Cedrus 
deodaru contains essentially one atlantone, which is now shown to have the structure 
and geometry depicted in II. The only other isomer, which occurs in only minor 
amounts, is shown to be the &isomer III. The two isomers can be separated by 
chromatography on silica gel. /=._ 

d;l ’ I O 

The major isomerS (R, 0275) displays in its PMR spectrum four vinylic methyls 
(1*63,1*85,210 and 2.10 S), the precise assignments of which are best made4 in terms 
of geometry II: 6 1.63 (C,-Me), 1.85 (Cri-rrorr.$-Me), 210 ppm (&-Me and C,,- 
&§-Me); the 1H multipkt centred at 5.33 6 is assignabk to olefinic proton at C2, 
while the 2H signal (essentially a singlet) at 590 6 is clearly due to the Cs and C,,, 

l Part XLVI, 7-e&w&on 27,635 (1970). 
t Communiation No. 1490. Nationrrl ChauicaI Laboratory, Pooaa 
$ The major ketone from tbc uaential oil of Cedrws deodam tua barn aulia idcntificdh as atlantonc 

(I) by its basc-cataIyscd duvagc into acetone and pmcthyl-A’-tctrahydroaatopbenone. 
P Traiu- or c&-prctIxea for methyls arc with rcapect to the Co group. 
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protons. On the other hand, the second isomer (R, 0,365) shows the four vinylic 
methyls, the chemical shifts of which, are best rationalised in terms of structure and 
geometry depicted in III: 6 166 broad singlet (C,-Me), two doublets centred at 1.80 
(J = 2 c/s) and 1.89 with J = 1 c/s (C,-Me and C, ,-tram-Me), and 2.16 ppm doublet 
with J = 1 c/s (C,,-cis-Me); the three olefinic protons virtually occur at the same 
field strengths as in the truns-isomer (unresolved 1H multiplet at 540 6; 2H multiplet 
centred at 5.95 6). 

The UV (II : e? 266 mp, E 16,900; III : GF 266 mp, E 10,210) and IR absorptions 
(both isomers: v,, 1670 (low intensity), 1630, 1610 cm- ‘) of both the isomers are as 
expected.* The two isomers display virtually identical mass spectra; the important 
fragments are readily rationalised in terms of fragmentations depicted in IV and V. 

[ p]l 
m/e 218 (100%) 1 m/e 150 (40%) 

m/e 95 
(54%) 1 

I-- m/e 123 (88%) 

m/e 135 
(77%) 

-I_ m/e 83 (75%) 

V 

The &isomer (III) is quite unstable and on distillation (bath temp: - 140”) gives 
a product containing as much as 7540”/, trans-isomer (II). As expected,’ irradiation 
of nuns-isomer results in isomerisation to the c&isomer. 

EXPERIMENTAL 

UV spectra were taken on a Perk&Elmer spectrophotometcr, model 350. IR spectra were taken on a 
Perkin-Elmer lnfracord model 137E. PMR spectra were measured in 1040% soln in Ccl4 with TMS as 
internal standard, on a Varian A-60 spectrometer; signals are recorded in 6 (ppm) relative to TMS as 
zero. Mass spectra were measured on a CEC mass spectrometer. model 21-l IOB, using an ionizing voltage 
of 70 eV and a direct inlet system. 

Silica gel for column chromatography (- 100, +200 mesh) was activated at 125-130”/68 hr and 
standardiscd according to Hcmaodcz er 01.~ TLC was carried out on silica gel layers (@3 mm) containing 
15% gypsum; visualisatioo of the spots was carried out with 1% vaoillin-in-H,PO, aq (30%) spray, 
followed by heating at - loo”/10 min. 

‘e.g. cf. phoronc”: c 265 mp, E 19,400, YE 1678, 1637.1619 cm-‘. 
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GLC was carried out on Aaograph model A-35@B using 300 cm x @6 cm column packed with 20% 
dicthyleocglycol polysuccioatc on Chromosorb W (60-80 mesh) with Hz as carrier gas. 

Isolation of traos- ond cis-atlantones 
The essential oil* (184 kg in 20 litrc light petroleum. b.p. 4(Mo”) from the wood of Cednu deodaru 

Loud. was partitioned with 90”/. aq EtOH (20 I.) in a continuous-type extract&t to finally give a hydro- 
carbon fraction (520g) and a hydrocarbon-free oxygenated terpcnu cut (4OOg), besides a mixture of the 
two (870 g). The oxygenated tcrpcncs fraction (25 g) was chromatographcd (silica gel/Ha, 50 cm x 5 ems) 
to get two gross cuts: (I) C,H, eluatc. 500 ml x 9. 1468 g; (ii) ether cut, 500 ml x 6, 989 g. The C6H, 
clutcd material (50 g), which contains atlantonc was rcchromatographcd on silica gel/HA (70 cm x 1.6 cm) 
with TLC monitoring (solvent: C,H,, two irrigations, 12 cm each time): 

Fract. 1 light petroleum 500ml x 2 
50”/, C,H, in 5OOml x 3 
light petroleum 

negligible. 

C,H, 

Fract. 2 C,H, 

Fract. 3 C,H, 

3C0ml x 4 

3OOml x 9 1.6 g, components 
with R, 0.4 and 
@32 (trace). 

3OOmlx2 0.735 8, components 
with R, 0.32 and 
@28. 

Fract. 4 C,H, 3OOmlx5 I.2 g, component 
with R, @28. 

Fract. 5 C,H, 3OOmlx3 1.1 g component 
5% acetone in 300mlx3 with R, @28 and 

C,H, @I8 (trace). 

Fract. 6 5% acetone in 3OOml x 3 0.277 g, componant 

C,H, with R, @18 and 
0.16. 

Fraction 4, which was essentially atlaotonc (TLC: single spot; a characteristic green colour. GLC. one 
major component with retention time 64 min; temp 165”; gas: lOOml/min) resolved into a minor and a 
major component on TLC with another solvent system (loo/. CHCl, in pet. ether). This fraction (4.3 g) 
was recharged on silica gel/B (100 cm x 3.6 cm) using loO/, CHCI, in light petroleum as the only eluent 
to finally yield rronr-isomer II [ 1.26 g; R, 0.275. b.p. 142-145” (bath)/1 mm, ni” 1.5342. [a]o + 1.2 
(c 0.83% in CHCl,)] and the &-isomer III [020 g; R, 0.365, n, 3o 1.52281. Mass spectrum (nuns-isomer): 
important ions at m/e 218 (M+, looo/.), 203 (M’-15. 33%) 150 (4@$, 135 (77%). 123 (88x), 107 (61%). 
105 (48%) 95 (54%). 91 (50%). 83 (75%). 79 (44x), 77 (42%). 67 (38%) and 55 (45%). 

Phoroisomerisation o~trans-otlwtone 
trans-Atlantooe (0.5 e) in hcptanc (130 ml) was irradiated (100 watts, ‘Hanovia’ high-pressure. quartz 

Hg vapour lamp) at room temp with TLC (solvent: 10% CHCI, in Iight petroleum) monitoring After 
_ 1.5 hr irradiation, sufficient amount of clr-isomer had been formed and other compounds started 
appearing (TLC). At this stage the irradiation was stopped the solvent flashed off at room tcmp under 
vacuum and the product (475 mg) chromatographed on silica gel/II (71 cm x 1.4 cm) using loo/, CHCl, 
in light petroleum as elueot to timally give 120 mg pure &isomer, 100 mg (-WA pure) rruns-isomer. 
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