
In ~~ntin~ti(~n of our earlier studies’ * on the chemistr) 

of Cedes ~eodura loud., we report on the isolation and 
structure determi~tion of a new bicychc sesquiterpene 
ketone (1). which we call i~~hi~chal~~ne. This represents 
a new sesquiterpene carbon-skeleton and we propose the 

name isohimachalonc for the parent fully saturated car- 

bun frame-work. 
The new ketone is present to the extent of ‘. 02X in the 

essential oil and is best isolated from atlantonerich 

fractions (either fractional distillation cuts or chromatog- 

raphy cuts from a silica-gel column) by preparative G1.C 
or by a chemical separation (Experimental) followed hy 
distilIation. With respect to thts ketone, <is- and fauns- 

atIantones’ have RRT of 1.46 and X!O respectively (col- 

umn: IOft, S% diethylene glycol ~lysuccinate on 
chromosorb W; temp., IMl’; gas, 7Oml ~:~rnin). 

The new compound analyses for C,&O (hi’. m/e t!@ 
and is clearly a ~)nsonju~t~ olefinic ketone. IR (lig): 
C=O l6YScm ‘, -C=CH X7Ocm ’ (cf. IR spectra of 

htmachalenes’l; UV: no significant absorption ahove 

?%nm: yellow color with Ictrdnitromethano. Its PMR 
spectrum shows signals for: three tertiary methyls (3H 
singlets at 0.7?. 0.9H and 1.13 ppml, one Me-C=K (3H, bv. 

I.HOppm, WU = 3 Hrl, -COCl$CH: (ZH, m, ?.MppmI. 
Me-C==CI+$H- (1H. bs, MOppm, J =H.OHrl. The 

PMR spectrum is fairly similar to that of all(~himachalone 
(21,’ a constituent of the Ce&.s de(~~urfI essential oil. 

These findings, considered along with hio~enetic reawn- 
ingv,” suggested structure I (gross structure) as the likely 
structure of the new ketone. That this indeed ts so. wa\ 

established by its partial synthesis from ~.himachaiene 

(3). 
fl-Himachalcne wit\ conveniently monoepoxidiscd to 4’ 

using peroxyacetimidic acid.‘” Exposure of this epoxide 
to RF,-Et.4. as expected,” led to lsohimachalone (I) 

(idcntificd by mixed GLC, IR. PMR and mas\ spectral, 
though only in 25% yield; no other kctonc was formed. 
and much polymeric product resulted Since, the 
stereochemistry of the oxtde is well-secured,’ that of 
i~~hi~c~~onc, as depicted in 1, follows from the con- 
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certed nature of ~~,-i~uced oxirane ketone transfo~- 
lion.” II 1s concetvahle that i~hi~ch~one arises in 

Kature by a similar pathway from ~-hi~c~iene oxide, 
which has been recently identified in C4m.r ~ffunfjco 

Manet.” 
The value .I -X Hr for the coupling of the vinylic 

proton and the allylic Cu. calls for a brief comment, 

especially since in @-himachalcne (3) and related com- 
pounds,” the coupling constant for these two protons is 

m the range 2-6 Hz. An examination of D&ding models 
for t reveals that only conformation 5. in which cycle- 
hexene ring is half-boat (rather 1h4n huff-choir)” and the 
cycloheptanone ring is in “twist-chair” conformation.” do 

the concerned protons, make an angle of e-30”. which is 

consistent’b with the observed J value. This confor~tion 
also places one of the C,,-methyls in the shielding zone of 
the ethylenic linkage, so that this Me should resonate at 

higher field-stre~th, as is the case (6 = 0.75 ppm). Any 

attempt IO convert cyclohexcne half-boat into half-chair, 
immediately sets up incrcawd non-bonded interaction 
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twtwnn the en&-methyl a( Cl, and the quasi-axial H aI 

C,, and this appears to be the reason for the prcfened 
half-bat conformation for the cycbhexene ring. 
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For gcnml remarks see Part 1.1.’ 

Isohimachakn~ may be isolated from a suitabk fractional 
di~ii~f~ cut’ or column chromatography cuf.’ Dn chromafog 
nphy isi, gel) if is chlrcd (c&L) immediafe!y affcr ci.s- 
afknfonc, hul just &fore tranr-aflanfonc tTi.C, 5% EtOAc in 

LH,; dcfecfti with 1% van&n in 3@& H.PD,aq..: 
isuhimachalonc 8ivcs a pink color in ccmfmsf to the green cdw 

glVCn by afhfoncs) and knee ftihcr pdicafion isbest dkcfcd 

chemically. For exampk frac. 3 tI.Og) of the cdumn chromatog 
raphy dcscribui carlin. was mixed with MeOH (10 ml) and 3oFl 
H,O, aq t I 6 ml). cookd IO .<lff and treated with 1.2 N NaOH aq 
(2.1 ml). Aflcr stirring for 2 hr at I~XY, the mixture was worked 
up in the usual manner to give a product f I .O 81, now consisfing of 
atiantu~ dicpoxidc &rived from afiantoncs: this convasion will 
hc rcpollizd in detail in a later publicationl and isohimachaione. 
‘Ihis material can bc readily scparafed by cdumn cutely 
over silica gcl/IIB fv fumish isohimac~: b.p t4>14P 
(~f~I.5~. nag 1.5035, iaID - 1Ol.k (c. OX& in CHQ,). 
Masr: m/c 220 (M’, 7[r;t)+ 138 t1004b). 137 i35%), I@(*). I@? 
I?IE+t, 107 (32Lkt. 93 0#& 91067~). 77 (3&X+. 55 #6‘&), (Found: 
C. 81.36: H. IO.%. C:.H,,O requires: C, R1.76: H. 1O.w). “T. C. Joseph and Sukh Dev. Tkfrahedrcm 24. 3809. ML 3853 

(1968). 
fi .Himochalonc mono, -cpoxi& (4) 

A soln of fl ~himachalenc (51.0 g. 0.25 mok) in H&H (200 ml) 
containing CH,CN (16.4g. 0.4 tmk), 3oLit H,Dz aq (45 ml. 
0.4 mok). 0.5 N NaOH aq (20 ml) and 0.1 M NarHPD, aq (10 ml) 
was stincd at XLSP. while additional quantifies of 0.5 N NaOH aq 
iR0 ml) were slowly introduad over a p&d of 5 hr. so a?, fo 
mamfatn the pH of this mixture between 8 and 8.5. The mixfurt 
was srtrrcd at the same fcmp for additi 5hr, cooled to 2r, 
diluted with water @MatI) and the product taken up in ether 
(100mlx3).Thec~~extrsctwaswashadwifh2NHCIaq 
f 100 ml x 2). brine (IO0 ml x 2) and dried (Na,SO,I and freed d 
solvent. Ihe product (St.Og) is pnifii by fractional distillation 
or bcffa ctuomsfographal over Si&gclfllB MOctn x 2.5 cm). 
Ehrfion with C-H, L?OOml x 3) gave unchaagui &hihaknc 
t9.Og). then some mixture (2.5 gt. further elution with C-H, 
(2fXlml x 5) yiddiug the required ox& (38.08): b.p. 109- 
100”/3mm. la],. * 177.4’ (F. 0.889Z in CHQ,); single peak on 
tither SE-M cdutnn (3%. 6 ft. 140 or Carbowax (36.6 ft. liQo1. 
The product is identical (IR, PMR. [a],,) with the preparation 
rrporlcd earlier.” 
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poured info a safd NaHCO, aq (100 ml). rhc product taken up in 
light pctrd (80 ml x 3)* washed with brine (60 ml x 2) and dried 
fNa,SO.). ~vcfit was flashed off IQ give a product (10.458). 
which was chromatographcd OVCI S&9.. gel/llB (103 x 3.5 cm) with 
TLC monitoring (s&vcnI: 5% EtOAc in C.H.): 

Frac. I light petrol ?ooml 0.3 g. \ynlpGII>,) 

Frac. 2 light petrol 2oom1x3 

758C.kLin ,m,mix6 
light pcfml 
CH, 2OOmlxl 

Fmc.3 c&L 2OOm1XS 2.5 g. lwhlmachalone 

Frac. 4-6 5% EfOAc in 200 ml x 1 I 0.6 g, ccwopkx mixture 
C3t 

Frac. 3 above was disfilkd to give isohimachalonc (1): h.p. 
MO-50TbathK1.5 mm, nr,O I.5038, [al,, *9iJ.r (c, 0.66% in 
CHCM; GLC purify. M (column: 6 ft. 3% SE-30 on Chromasorb 
W; 140”; 6omJ H&in) (Found: C, X1.47; H, 10.82. C,,H,O 
requires: C, 81.76: H, 10.9fFZ). 
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