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ABSTRACT: The nynthasir of blsabol-lo-one-3,7-oxide was accomplinhed using as 
the kay intermediate a radical obtained in the reduction oi an organaner- 
curie compound, and starting either frca limonane or ;I-torplnaol. 

Introduction: Birabolenes (1) are sesquiterpsnss frequently found in plants a.8 secondary (2) 

metabalitss. Many of them present pharmacologic activity, they can be ant1inflamatory. spasmly- 

tic, antiphlgistic and cosmatic or they could be useful in other ways, such as ternandulcine, a 

thousand times sweeter than sucrose 13). We, and others (4) have isolated a new b~eabolsne whose 

spectroscopic properties suggest that it is bisabol-lC-ene-3,7-oxide 1. %+mmr, only spctroaco- 

pits evidence supports this structure, and no X-ray analysis can be carried out because it a” oily 

substance . These facts encouraged us to work out the synthesis of this novel co3pur.d. 

Our first strategy started from :I-tcrpineol 2. We hoped that treatment of tts terminal double 

bond of this compound with the right electrophilss (5) such as x2, PhSCl or Hq(OAcj2 could induce 

the intramolecular attack of the oxygen atoz yielding the necessary oxido bridqs. ,i-terpinml was 

obtained using the procodura by nestrea (6) spoxydirlng limanone 3 with peracetic acid (scheme 1). 

The axial alcohol obtained in the rt- Scheme I 
duction with LiAl$ shows the necessa- 

ry cls relationship with the propyl 

substituent carrying the double bond. 

However , after tr0at.mer.t of :$-terpi- 

neol with the afpre mentioned eloctro- 

phi lss, in no case could a” oxygen in- 

Q C”+30YQ% 2 

traDolecular attack Se obtained. when 1. 2 

iodine was used, the result was complex aixturesr r” no case did we achieve either ttx= openinq of 

the ?-ccaplex by other nucleophiles or the desired oxygen bridge (scheme II). 
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We found thi# behavior surprising, because liwnone 2 itself can undergo intr~locular oxygen 

bridging easily when treated with H9(OAc)2. followed by reduction with NaBHI, as was already 

known (7). The explanation aat be that an O-terpineol 4, intermediate is what produces the 

lntrwlecular bridge (scheme III). 

schano III 

@,,- $ + (JJ+ ($ ~~~~~~~~~ 

aolocule arly allows the reaction in 

I (25%) (72%) 0%) 

1 tion. Thir handicap loa& to a pre- 

forbncb of other copstitlve reactiocra aver them (sctkm IV). 

ml* led u* to charq. the qnthotic 

l tratq3y to obtain bn (r-torpineol 

intermediate, fra which the oxlds 

bridge should be easy to achieve. 

The first approach started again from 

Ptsrpinool. Oxymercuration of the 

terminal double band yielded an orga- 

ncaarcuric -pound 5. Its reduction 

4th YaBHq in the presence of methyl 

l cry1atm allwed the primary radical 

to be trapped to afford the dihydroxy 

mthvl ester 1 Inch- V). 

Scbomo U 

yield the unsaturated lactone as an epimric 

when the lsctone react0 with PIeLi, 

ring opening takes place and the two 

carbon at- necssmry to finish tb 

sCb.lW IU 
/- .*:*. $- A--% 

37 /’ 
. 

r 

HydroIydr and trbbtmmt with 

ON 

k 

A*2 prmitted protection of 

on. of the tertiary hydroxy 

group1 wch as th. &lsctone 

_ 
9-p 

mixture (j (schema VI). 

scnsmb UI 

of thb rbbction mixture 

place the free hydroxy 

undergoes eliainatlon to 

carbon rkrleton *re intrcducod 2. 

The yield of thin ro8ction is hweosr 

Mssvhat lcu, probably because of 

extoneive anolitation of the lactono. 

The prezwling reactions also rhwod 

disappointing ylslds. This and the 

fact thbt i$-tsrpineol la not very 

easily avallabl. lad us to &cid. to obtain thlm dial by ueln9 liwnano am the starting -torial. 

Lironano has two double be&s uhlch can coopate in the oxymsrcurlation stap. Purthomors the 

trlsubstitutod double bond should be more electrophllic than the tsrrinal one. rnim ia tha ca.e 

when the apoxydation tabs place, only the pore substituted olofin undergas oxidation. Hwwer , 

when the very bulky mercury atom is used as the reactant, the terrinal doubl* bond l *ew to react 

faster (7). So um carried out the reaction of an exceam of liaoneno rlth lp(OAc)2 in nw.Rsductlon 

in the prersnca of ethyl acrylats led us to a ccep1e.x mixture fra which chrmtography yioldrd 

the desired hydroxmthyl enter l_o. Despite the 10~ yield (10%). the rouly awllability of the 

starting materials la)cea ua prefer this second way. As expected, tb reaction slao afforded (I- 
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terphaol 4 dua to cxqmtitive reduction of tha primary radical aqainmt trapping with methyl 

aclylat.. NoLi tranafomed the methyl mter into the foregoing unmturatad dial 9 (ache- VII). 

Now this tt-torpinool &rivs- 

ttvs l hould cyclic. eully in 

the presenti of Hg(OAc12, as in 

in fact, tha C.‘.. lorvtion of 

th. OXld. ring 3 competa 

however with the obtention of 

the trio1 12. 

We have not boon able to in- 

cream the yield of the oxide- 

bridged product by rducirq t.ln 

awunt of water in the reaction 

mixture. If the munt of water 

is tea low no r~acticm tabs 
p1a.X and th. starting olefin 

is recovered uncharqod. Plnally 

phosphorus oxychlorido effsctod 

dohydration to give the tvo 

powibl. Qublm bonda L, and 

L4. Am3/Si02 chraatography 

allowed ux to eully rsparsts 

both olsfinr. the on. with the 

trisubrtitutad cbuble bond 

ahowed all the expected proper- 

ties of the natural capound 

isolated from Anthafs slpea- 

e, which confirms tha pro- 

paed structure. 

L 0 

w 

I.R. qmctra wmre run as liquid fibs. ‘Ii-HIR rpoctra wmre rocorbsd at 200 Mr. COC13, TMS a@ int. 

rtan&rd.13CN4R vere recorded at 50.3 NHt. IIS wwe operated at 70 l V.. Analytical TLC “(18 perfor- 

rd on Si-qel G (Hack 7731), and CC on Si-go1 60 (Merck 7734). 

Synthaxix of 6 frcm ,+torpinoolt nothyl acrylatr (10 ml.) was addad to a roln of -_- Il_torpinaol 

(1.5 g.) in THP (10 ml.), H20 (2~1.) and H~(OAC)~ (4 g.). fhe mixture was spilled on methyl 

acrylate (10 ml.) with NaBH, (1 9.) and cooled to 0%. Thin mataria was troatod with Et20-H20 and 

the orqanic layer (2.05 q.) wax chrosrtoqrahed (xi-qol) to afford 6_ (900 mg. I. IR I’_ cm-‘: 3400 

(O-H), 1735 (CIO).lHIM (Am.): 3.50 (3H, s, CCH3). 2.1 (2H. t, .l=6Hr, CH2-‘D, 1.1 (3H. s, Me). 

Synthosln of 8 from 6: Conpound 6 wax hydrolyzed for 2 hr. ---_ with 2.5U NsOHfneoH and the product wax 

traatod with NaAcO (200 ml.) and AC20 (5 ml.), the soln was treated at reflux for 17 hr.. The 

evaporation of k20 and the chrcmatoqrsphy of the reaction product qave the eplmrfc mixture @ 

(350 mg.). hm ( h pp.12 5.3 (2H. I, al-c), 1.5 (6H, a, Zns), 1.23 (3H, 8, He), 1.22 (3H. s, 

MO). 13ClHR in tab10 1. 

Synthosix of 10 trar llmnene: ---- Hq(OAc)2 (23 9.) *as added to a soln of limnene (20 gr.) in THP 

(190 ml.) and H20 (20 ml.), and the mixture was stlrrod for 1 hr.. PollcuFng thix, ethyl acrylate 

(45 ml.) wax added and rhan the mixture wax coolad to -80°C, NaBHI (2.5 g.) wu added. When rho 

reaction had finished, tha mixture was treated with Et20-HCl(aq.) . ?rca tha organic layer were 

removed Et20 and the excess of llmonnae, dlucnathans ~a. ad&d to give a ruction product (11.3 

g.), which warn chraatcqcaphad over a Si-gel col\nn uainq hoxana with gradwlly inctumlng propor- 

tions of Et20 aa l luaat. With hoxano-Et20 14:1+terpln.01 (2.2 q.) w.. eluted and with hexane- 

Et20 Br2, an l pirrrlc mixture of l_O (1.5 q.) . IR Vmu cm-‘* 3450 ((tH) , 1745 (Ca), 3030, 1650 and 

810 (@a. 1~ (bpPI.)r 5.3 (2H, I, CHIC), 3.6 (6N. 8. 2’Y4.), 1.6 (6N. 0. m.). 1.1 ON. ‘0 
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no), 1.0 (3H, ., No). 13CM.R in table 1. MS (m/e, l ): 240 el+, 0.411 222 PI+-H20, 3211 209 (N+- 

CM., SO), 145 (20), 123 ilOO), 95 (961, 69 (30). 

Synthesis of 9 frca 101 ---- J_O (1.5 9.1 in m!P (10 ml.) Y(I* slowly added to a soln, cooled to -sot, 

1H (10 ml) of MeLi in Et20, and the mixture wan maintained under N2 with stirring until no more 

0% “as evolved. The reaction product, after treatment with Et20-H20, "a~) chraatoqraphed to 

afford an epirerlc mixture of compound 2 (1.14 g.). M.p.r 96OC. IR (KBr) vmax cm -'r 3400 (0-H). 

3010, 1650 and 805 (c-c). 'H&R ( p&m.) f 5.3 (ZH, m, CHIC), 1.6 (6H, s, Ure), 1.2 (12H. s, 4Me), 

1.1 OH, a, Me), 1.0 OH, s, Has). !G (a/s, U): 240 (?I+, 0.6)~ 222 W+-H20, 10)~ 204 W+-2H20, 3311 

109 (751, 95 (341, 69 (40). 

Synthesis of 11 from 9: ---_ A soln of Hg(0Ac12 (2 g.~ 6.3 meq.1 in H20 (10 ml.) was added to 9_ (1.05 

g.j 4.4 maq.) in THF (30 ml.) and the mixture was stirred for 72 hr.. Following this, NaBH4 (0.25 

g.) was addul and the reaction product was separated by filtration and finally treated with Et20- 

H20_ Evaporation of Et20 gave 720 mg. of the reaction product, which by CC afforded g 000 ~9.1 

and 12 (200 ~9.1. 

Blsabol-ll-hydrtny-3.7-axiQ (&&I. IR I'max cm-': 3400 (0-H). 1160, 1050 and 1020 (C-0). 'HMR Cb 

ppQ.1: 1.2 (3H. s, I(s), 1.18 (6H, s, 2Ma), 1.0 (3H. s, Me). 13C?JHR in table 1. 

Bistil-3,7,11-trlhydroxy (u). IR UUx cm-': 3340 and 1150 (O-HI. 1HNnR thpFaL)l 1.3 (3H, ‘, 

Me), 1.1 (6H. s, 2N.1, 1.0 (3H. s, Me). 

synthesis of 13 troln 11: ---- 0.5 ml. of "1, were added to a soln of u (88 14.1 ln pyr. to -5OC and 

the mixture was stirred under N2 for 4 hr.. The reaction product was extracted rith Et20 and the 

ethereal fractiw uaahed with 2N HCl and Na2C03. Evaporation of solvent and the chrcaatoqraphy of 

th. reaction product over a silicagel-Aq?t03(208) column using 1481 hexme-Et20 aa eluent gave U 

(38 mg.) and u (23 mq.). 

Bisabol-lo-one-3.7-oxids (lJ). IR L'mM cm-': 3020, 1660 and 850 (C-C), 1160, 1050 and 1020 (C-0). 

'HHnR (hp~rn.1: 5.2 (lH, m, CH-CC), 1.6 (3H, s, Me), 1.5 OH, a, Ma), 1.2 (3H, a, No), 1.0 OH, a, 

nej . 13CWR, in table 1. H.5 (m/c, $1: 222 (K+, 151, 204 W+-H20, 301, 139 

(701, 69 (45). 

Bisabol-11-one-3,7_orri& (u). IR Omax cm-la 3060, 1640 and BBS (CH2-C 1, 1160 

0). 'HWR thppm.1: 4.8 (ZH, m, CH2-C), 1.7 (3H, s, Me), 1.2 (3H, 8, He), 

(m/s, 8): 222 CM', 9)~ 204 (l4*-H20, 13); 139 (100); 109 (20); 95 (50) J 69 (27). 

(1 00); 109 (40) J 95 

1050 and 1020 (C- 

1. 0 (3H. s, We). MS 

tablo 1. 13CHIR epactrel data of c 
(SO.3 MHz, CDC1J.m. rhiftm .r~~‘v:ir~!:~ffk%$ 
e--m ------__----- 
C 0 10 11 13 -__- 

26.5 
120.1 

w 
2314 
LG.3 

Ff 
16:6 

1:': 

ii ::*3 23.2 

$. * 
23.0 

.---_--me_____ 

26.6 25.8 

t:5*i 
120.3 

‘30.7 
133.1 

%8 
23.0 

‘73.3 
b2.0 

22.8 22.1 

%t . 

.__-----_--_ 
22.1 22.7 
31.9 
75.8 

s:* f 
30:s 
69.6 
62.5 F9 
19.5 23:s 

44.7 71.0 3’: 
I?:6 
25.7 

::*‘: . 

RITERDICES 

(1) 7’. I(. D?XVOH, A. I. X-J 'Handbook of Naturally Occurring Compamd~"r Vol. II, Academia 


