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Chamigrene, a Sesquiterpene Hydrocarbon of a Novel Carbon Skeleton 
By S H 8  I T 6 ,  I<ATSUI’A E X D O ,  ’rSUKEMASA YOSHIDA,  >IITSUYOSHI YATAGAI,  and ;\IITSUAKI KODAMA 

(Depasfrtteiit of Clzemistq~, Tohokit U?ziuevsity, Sendai, J a p a i ~ )  

THROUGH ail exte1isiL.e separation1 of the neutral (I)--a unique spiro-ring system-to this hydro- 
essential oil from the leaves of Chamaecypavis carbon. 
tuiwunensis Masain., \\re have isolated a new -1 combination of alumina and silica gel (AgKO, 
sesquiterpenic hydrocarbon and now present impregnated) chroiiiatography of the sesquitcr- 
cvideiice which permits us to assign the structure penic part of the neutral essential oil afforded 
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chainigrene (I) in 3(;L yield based on the neutral 
essential oi1, in addition to 17 known compounds1 
including thujopsene3 (II), a- and P-cedrenes, 
cuparene3 (III), cedrol, widdrol4 (IV), thujopsenalj 
and niayurone.6 Compound (I) is a colourless oil, 
C15H,,. -lI+ 204, b.p. 110-113"/13 inni. Hg, 
1.5062, [N:],? -52.7" (CHCI,), Rt 1-28.* The i.r. 
sprctruni (liquid) showed absorptions a t  1638 and 
890 cin.-l (:C=CH,) and 800-880 c i i ~ . - ~  (CH=C=) 
as well as twin bands at 1368 and 1388 C I I ~ . - ~  

(Ale&), while the n.1n.r. spectrum (60 Mc./sec. in 
CC1,) displayed two methyl signals (singlets a t  0-82 
and 0.87 p.p.m.), allylic methyl signal a t  1-55 p.p.iii. 
~vcakly coupled with a niultiplet at 5-22 p.p.ni. due 
to n vinylic proton on a trisubstituted double bond, 
and two vinylidene proton signals, a t  4-47 (1H; 
.[ r= 3 c.,'scc.) and 4.82 p.p.ni. (1H; J 2 and 1 
c .  /scc .) . 

l h e  same hydrocarbon (I) was isolated as one of 
the major products from the hydrocarbon mixture 
obtained either by the isomerization of thujopsene 
(11) with oxalic acid' or by the acid-catalyzed 
dehydration of u-iddrol (IV) ,8 thus disclosing the 
close structural relationship between chaniigrene, 
thujopsenc, and widdrol. 

The vinylidene group in chaniigreiic is stericallq- 
hindered compared with the other double bond, 
since osmium tetroxide oxidation of (I) afforded in 
good yield an unsaturated diol,? C,,H2s02, m.p. 
93-94", [a], -11" (methanol), which still con- 
tained the vinylidene group [vmax(KBr) 895 cni.-l, 
a(CC1,) 4.63, 5.00 p.p.in. (both broad singlet)] 
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and two methyl groups (8 0.89 p.p.ni.) originally 
present in (I), but which lacked the trisubstituted 
doublc bond (no corresponding absorption in i.r. 
and n.ni.r. spectra). The presence of a 1,3-glycol 
system in the diol was detected by i.r. (v 3400, 
1020 cm.-l) and 1i.iii.r. ;6(CC1,) 3.20-3.60 (1H; 
niultiplet, CH,-CH.OH) and 1.1 1 (singlet, CH,C.  
OH)] and confirmed by the forniation of an oilj- 
acetonide, C18H3002, vmas (liquid) 1635, 1060, 890 
cIn.-l (no OH band), 8 0.85, 0.87, 1.18, 1.31, 1-38 
(all 3H singlets), 4.00 ( lH ,  triplet, J = 7 4 ) ,  4.60 
(1H ; doublet, J = 2),  4-86 (IH, broad singlet). The 
s terically hiiiderecl nature of the vinylidenc group 
in chaniigrenc was also shown from the catalytic 
hydrogenation (palladiuni-charcoal) which afforded 
a mixture of dihydro-(Rt 1.26) and tetrahydro- 
chamigrene (Rt 1.03). Ozoiiolysis o f  the mixturc 
and oxidative dcconipositioii of the oxonidc fol- 
lowed by alumina chroniatography afiorded the 
liquid nor-ketone (Fr), C1,H,,O, as well as pure 
tetrahydrochainigrenc, C1,H28, M+ 208. The i.r. 
spectrum (liquid) of the nor-ketone clearly cxhib- 
ited a strong band at 1711 cni.-l indicating the 
preseiice of a carbonyl group in a six-membered or 
larger ring. However, this ketone displayed only a 
plain 0.r.d. curve (in methanol, [Qij300 + lo", 
[@]2so + 30°, [@],so + 60") revealing the absence of 
any asymmetric centre at least in the vicinity of 
the carbonyl group. The above experimental 
evidence is only compatible with structure (I) for 
chamigrenc.: To our knowledge, this is the first 
instance of a spiro[5,6jnndecane system being found 
in a sesquiterpenoid. 

, 

(VII) (l-111) 

The occurrence of (I) in Sature is significant siiicc 
it corresponds to a probable link (VI) in the 

* Satisfactory analytical values were obtaincd for the compounds dcscribcd. 
Chemical shifts are in p.p.m. downfield from Me,Si. 

t This diol could be a mixture of diastereoisomers, but no experimental indication of this was obtained. 

Retention times (Rt) in gas chromato- 
graphy are expressed relative to that of thujopscne. 

For the synthesis of this hydrocarbon, scc the follolving Communication by -1. Tanaka, H. Uda, and :I. Yosliil~oslii. 
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biogenesis of both thujopsene (through the ion V1I)l 
and the cuprenenes and cuparene (through the 

ion VIII) ,9 although the exact biogenetic sequence 
is still unknown. 
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