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We wish to propose (1) ior dolabradlene~whloh Is the 

first example of a new 'structural type of dlterpene. 

(1) 

Dolabradlene (l), 011, C201i32,2 brp* I69'/7 mmJ?g, 

n;'1.5240, [a@ 70° (neat), moleoular weight 272 (detenalned 

mass-speotrometrloally), was Isolated from an essential 011 

of the leaves of ThuJo~sls dolabrata Sleb. et ZUOOO The 

Infrared speotrum3 of (1) (pure llquld) exhlblted the 

absenoe of a gemlnal dlmethyl group and the presenoe of C=CE2 

(1783, 890 cm") and -CH=CH2(1820, 988, 908 oml), while the 

ultraviolet spectrum showed no oonjugatlon between these 

double bonds. The 

8.97 in the n.m.r. 

methylgMuPsbound 

sharp and Intense peaks at 9.23, 9.08 and 

speotrum 4 of (1) are attributed to three 

on quarternary carbon atoms- Signals 

1755 
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at a region of k-06-5.30Z shored the presence of temlnal 

vinyl group and the speotrum indicated that the vinyl grouping 

Is attached to oarbon bearing no protons. 

The oatalytlo hydrogenatlan of (1) over W-C prooeeded 

almost stepulee to give an oily dlhydro oompound (21, C20B34, 

Infrared maze (liquid) 889 om* (jC=CH2), signals at 9.24, 

9.19, 8.967(3 protons each, sharp) , and 9.07T(trlplet, 5~4.2 

ops, 3 protons), and an ollp tetrahydro oompound (141, C20H36. 

A comparison botwoen n.1.r. spectra 8f (1) and (2) 

-E” 
3 

euggerfe the preronce of C 
c 

-CE41i2 in the dolabrediene 

molewale. Dehydcogenatlon of both (1) and (14) yielded 

1,7-dlme~thylphenanthrene. Ozonolyels of (2) gave a norketone 

(31, Ilop* 60-61°, Cl9 32 xi 0, (IF0 x=0, 1705 cm-'). On 

deuterlwa exohange reaotlon of (3) with NaOD In EtOPD20, 

two atoms of deuterlum were Introduced, R+=278. 

The reaotlon of (3) with Isopropyl lithium furnished an 

aloohol (151, m.p. 111-111.5°, C22H4C0 (IRS OR, 3340 omd). 

(1) was ozonlzed to formaldehyde and a ketoaldehyde (41, 

m.p. 112.5-113', 58R2802 (IA: >C=O, 17031 -CHOP 2700, 1725 

on?. The latter use orldlzed with pezmanganate to a keto- 

oarboxyllo aold (51, m-p. 21C-212°, C18A2803 (IRS X=0, 

1707; -CCOH, 1697 WI*), and by sodium borohydrlde reduction 

(5) gave a hpdroryoarboxyllC acid (161, m.p. 196-198', 

C18H3003 (IRS OH, 3400; -COOH, 1698 om*). Dehydrogenatlon 

of both r;l5) and (16) with selenium gave 1,7-dlmethyl- 

phenanthrene, while that ofa desoxocarboxyllo sold(6). 

m.p. 210-s211.5O , C18H3C02 (IR: -COO?i, 1.693 cm*), obtained by 

Buang-Mlnlon reduction of (5). resulted In the formation of 
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“.y 

& Ii --H 

X 

(2) X = CHs, Y = Et 
(3) X = 0, Y = Et 
(4) x = 0, Y = CIiO 
(5) x = 0, Y = COOH 
(6) X = Hs, Y = COOH 
(7) X = Ha, Y = COOMe 
(8) X = Ho, Y = CHnOH 
(9) X = Ha, Y = CHeOT$ 
(10) X = Ha, Y = Me 
(11) X = Hg, Y = NHn 

= Ha, Y = NKeep 
= Ha, Y = CHO 

(14) x= Me, Y = H, Z = Et 
(15) X = &-PI', Y = OH, Z = Et 
(16) X = OH, Y = H, Z = COOH 

0 

. 
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(22) 

(24) 
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(25) 
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2-methylphenanti?rene with loee of an angular methyl group. 

Further proof for the methyl group at C5 

was obtained ae follore. The hydroxymethylene ketone (17), 

mep. 92095'r C2,,R3202 ) derived from (3) was ozonlzed md 

followed by hydrogen peroxide oxidation to give a dloarbo- 

XPUO aold (18), mop. 217-219O, C19B3204 (IR::C=O, 1703 om+), 

a oarboar grOuP of whloh was sterloally hindered, viz.,(a) 

Fleoher eeterlfloatlon gave a monomethyl eater (19), m.p. 

83.584.!?, C 20R3404 (IRI >C=Ol 1738~ 1693 omt In CC14); 

b) the dimethy+ eater (20), 011, C21R3604 (IR1 )c=O, 1738, 

1724 om*, llqnld film) obtaina by eSterIfIcatlon of (18) 

with diazcmethane on alkaline hydrolysis 

affordedan leomerlo monomethpl ester (21), oil, C20R3404 

(IB: >C=O, 1722, 1708 cm* lli CC14, p-bromophenaoyl ester, 

m-p. 76-i1'Jo). 

Reduotlon with lithium aluminum hydride oonverted the 

meshy eslter (7), m.p. 65-66', C19B3202 (IB: ester, 1726 

cm*), or (6) to an oily alcohol (8),C18H320 (IRS OR, 3340 

am*, llquld film) and Its tosylate (9), m*p. 78-78.5*, 

C R 0 B wae reduced with lithium aluminum hydride to a 
25 38 3 

hydrocarbon (lo), mop. 43-44'9 Cl@32 , whloh showed in the infrared 

-1 
spectrum gsminal dimethyl groups at 1390 and 1367 cm . 

If dolabradlene does not possess the %rongn configuration 

with reepect to Steroids , the oonflguratlon eroept Cl3 might 

be predIctted to be (l).from the consideration of biogenetic 

route through an IntermedIate carbonlum ion5 (22) Initiated 

from gersnylgeranlol or an equivalent precursor, involved 

methyl and hydride migration. 
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Absolute Conflzuratlon 

A/B EInz juncture The cm mlrve (Calp5 +W”, [al282 

-610' In dloxane) of the norketone (3) was oomwumI with that 

of D-homoandrostan-3@-ol-17a-one 6 but no reliable conclusion could 

be derived 

!Che dloarboxyllo aoid (18) was treated rlth aoetlo 

enhydride and followed by pyrolysis to give a OYolopentanone 

derivative (231, b.p. 130-13S"(bath temp.1 /2~-% Cl8H3CO 

(IB: :C=O, 1735 ma, 2,4-DNP: C24H3404N4, rnbpe 203.5-204*), 

whose OFiD ourve ([a]3j8.5 +3000°S [a]272 -3650° In dloxane) 

showed a poslxlve Cotton effeot and was similar to that of 
7 androstan-17-one . Therefore the A/B ring juncture is 5$-trans. 

B/C Ring junoture: The amine (ll), 011, b-p. 148-152' 

/4 mm.*, C17H31N(IB: -NE2 , 3360, 3280 om3, benzamlde 

derivative, mop. 169-169.5'1, obtained by CurtIus reve* 

ment of the aold ohlorlde of (6) was methylated rith formalin 

and form10 acid to a dimethylsmlne (12)~ 011, b-p. 150-155' 

(bath temp.) /2 mm.Hg, C19H35N (piorate: m.p. 2p"). 

Hofmann degradatkti of the methlodlde, moo. 232-235O, 

C20H38NI, of (12) afforded a mixture of olefins (241, 011, 

b*p. loo-llO" (bath temp.) /2 mm.&, Cl$28, (IRS 880, 787 

om"), ozonolysls of whloh yielded a ketone (251, mop0 103- 

104O. C16B260 (IR: 1710 om*). The OBD ourve shored a 

negative Cotton effeot (Ca1312-15320~ [aJ27o +1320° In 

methanol), amplitude of whloh undement a marked reduotion 

upon addition of hydroohlorlo aold. Aooordlngly the ketone 

Is antlpodal with respect to a 3-keto steroid 68 This eliminates the 
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potw~bi1i.Q Of the preaenoe of au -1~ -ethyl group at C-8 

and ieuggeets that the B/C ring juncture ie g@-tXBtIS* 

Cor&flmwatlon OS C-12: The aloohol (8) was oxidized with 

ohromlum trloxlde in pyrldlne to an aldehyde (131, mope 81-82O, 

C18K3C0 (IE: -CKO, 2680, 1722 om"). Slnoe the OKD curve of 

(13) showed negative Cotton effeot ([a1326 -338', [aJ292 

+j&5" in methanol) and ha6 the came iign ae t& aldehyde carbo- 

xyllo aoLd (26) obtained from eandaraoopimarlo aold, the vinyl 

group at C-13Probably ie*a-oriented. 

lhe authors exprees thelr deep gratitude to Ogawa Per- 

fumar~ Co. for a generous gift of the eeeentlaloll. Ye are 

indebted to Dr. K. Kukada of Government Chemlonl Induetrlal 

Kesearoh Inetltute of Tokyo, Mr. K. Takahashl of this Instl- 

tute for the n-mar* neaeurement and Professor D.H.R. Barton 

for the publioatlon. 
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