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AMrac&7tti (1) is ? acw spoale laetEhiitc of szoIqm+ll c&@o,. Its s$lalre, wqcb was 
cxmchWm and X-ray scrystabgraphy, compnaes a rwrangd dnmane sesqmtapenc 

moiety linked to a 2-hydloxy-54ncthoxybenzoqmnone at c-3. 

t 

~~ ~8s isolated from a bristly yellow, orange, or 
brown sponge tentativeJy i&at&d as Hippiosponsrcl 
mctuchlvm&J that Iyas initially con&ted off the island of 
Lauai and subsequeatly aear th Blowhok on the 
foutheast shore and at sbalw cove on the mt# SlKm 
ofoldm.Theethe?mdpbaseofaaaq~~methaaol- 
acetone extract showed m&d aati-mhbial activity 
agahst ~h~~~ muws, C& ~&~* and 
MycoMtcriivm SM. r9qwative tic 011 silica &cl 
fp&pmquino~ (1) a!4 an allwpboua omlgc solid 

crys&3l of ilhlmqtine w8s eventually 
achkvai after sepaedex tTilrmn_y; recrys~- 
tion from hexane yielded orange necdks, m.p. W-119”. 
~~~~~VO~~~l~ 
alwaysbe4sfNitkssalldlladlcdtopmductswiththe 
composition and spectral character of a partial methanol 
addue& 

Typical q&one b&&or, as, e.g. cobr change in base 
fromredtobhm,lossofcokrinbasicdithio&,and . I 
- in air, plus hitid w (28?,42onm~* IR 
(3340, MO&, 1640,1595 cm’-‘) aad ‘H NMR (8 7.54 
blWl exchgalbk oneproton siagkt$8 5.85 oae-pro- 
toll sindet. 8 3.85 tbrec-protoa sin&) spectral charac- 
terktksstro*saggestaitimtwebsdiabamlthe 
c~~of~~4~ka~~of 
the tem%trial plant Anifsh E;lpo&fa (Myninrur?ae))P 
~~~Of~~(l~~~~~ 

28: R = n -C,sHze 
b: R = n-CmHar 

stre@end by its composition of GzH,O, and 
a two-proton broadened sit&t at 8 2.50 in the NMR 
spectrum, assigned to a beazylic methykne. Additional 
‘H NMR signals at S 1.04 (3 H s), and 0.84 (3 H s), aad at 
4.43 (2H brs) ascrii to two Me’s and a terminal 
methykne com&uted evidence that the a&y1 substituent 
of the benzoquinoae was a sesquiterpene, a&ougb no 
telhk gcmdimetbyl appeared to be present. A third, 
secondary,MegroupatS l.OO(3Hd)wasreveakdina 
3OOhIHxspe&um’andwasalsoresoIvedintbe’HNMR 
m of the kucotriacetate as a broad doubkt at 
0.74ppm. These data poiuted to a m sesquiter- 
peae, but faikd tie d&e aa unambiguous skekton. 

The remaining uncehnty, pkcement of the OMe 
&roup at C-5 or C-6, could be removed by compering tbe 
chemical shift of the sok beazeooid proton in the cor- 
respomJiag IlydroqIliaom? with values cakulated as 
described by Balk&e aad PiEager.’ Table 1 shows 
tixsc d&i for tJhe hydroquino~, the IeucQtriacetate, and 
the three pos!4* letmdbestes. witbout exception, 
these data imply presence of chromophore 2. 

0ur chief effort at chemical degnhtion was directed 
toward basic hydrogen peroxide oxidation of 1, which 
wasexpectedtoretainoneahonofthequinoneasa 
carboxy grollp. The reaction proceWM as expected but 
under a large varkty of umditions kd only to compkx 
mixtures. The major product, tXhCH~Ca;lhde after 
~~n~~kby~~d~o~~~a 
6-h ketone (3, lhx 1710 cm-‘), but attempted Baeyer- 
VinigcX oxidation faikd and fur&bed only starting 
m%teM. other lmproductive dcgadatioas inchlded 
oxonoly!ds of the futco-triacctate, bee&c ~~~n* 
of the @cod&&ate aad of its dihydro derivative. 

Keto ester 3 exhibits a positive CD curve, [Bh= 

~Voi33.80.54 609 
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+455,whichbytheoctantrulerequinsthe~Me 
to have aco~ll; hence ketone 3 is antipalal at 
the ring fusion with the closely nkted degr&ion 
product (4) of a fuugal metabolite.P Since the relative 

cdigudm of all chiral centers was de&xi by X-my 
diEaction, the abaohlte confieuration of ilimequinone i!3 
asshowninl. 

PnlimiIWy x-ray photographs IevefM no crystal 
symmetryandthis,cQupkdwiththeknownoptiad 
activity of the sampk, indicated space group P,. Ac- 
curate cell constants, obtained from kast-squarca fittiag 
of 15 28 values, were a =7.013(7), b=7.735(5), c = 
22.648(23)A, d = 93.260, @ = 125.44(6) aod y = 
ltNL35(6)“. A calculated density of l.l3g/ml for Z = 2 
indic&d two mokcllks of c&&o, in the asymmetric 
unit. 

AlllmiqWdi&action maxima with 2Bs114.1’ were 
measured using gmphite monochromatai cl& 
(1~mA) radiation. A total of 2419 e were 
ml!aWed of which only 1313 (54%) were judged obser- 
ved (PO 2 3tT&)) after correction for Lorentz, pokriza- 
tion alKl ba&m4md &cts. 

Intensity statktks ((E? = 1.00, (E) = 0.8513, (E’- 1) = 
0.8685) in&ted that whik the entire sbucture was 
noncentrosynuoettic, krgc portions were r&ted by a 
pseudocenta. Attempts to assign centro-symmetric 
phasestotbelargerE’swennotsuccessful,inspiteof 
thefactthatitwaslaterslmwnthatallofthesenormaL 
izd stnJcture factors hfbd centlusymaEtric phases. 
DiMlWthodsiOspacCglDUpP,combinedwitheX- 
tensive rccycliag of pkusibk fragments through the 
taogait form& did UMlly succeed.‘o Pull-nmtrix, kast 
squares n?fiWments’l with anisotropic tempera&R 
factors for the nonhydrogen atoms and kotropk 
temperature factors for hym have convexged a 
standard crystalkgmphic residul of 0.037. Both mde- 
adesintheasymmetriclmitareidenticalwithiuexpaG 

mental error. Bond distances and angks -rally agree 
well with anticipated values alld additional crystalh+ 
graphic details may be found in the Suppkmental 
Mataial. 

A computer merated perspective drae of the final 
x-ray model kss llydrogcns for one of tbc molecules ia 
pnsented in Fii 1. The two 6-memlnwed rings are tmnr- 
fused. The quiQone substitaent at C(9) and the methyl 
group at C(8) have equatorkl conformations. The p!Ml- 
docenter is set up by hydrogen bonding between 
C(18)-a@) * - * H0(zz)-c(171 to join the two quinones 
by a center. 

Ilimaquinone shares the B driaune skeleton 
with other maine metabolites, e.g. avarol Q, which 
Minsk u al.” isokted from the Meditenanean 
LWdcu crwm, but with which ilimaquinone iss!ii 
tiomcric. Anothcz closely related compound, isospongi- 
aqh=. 0 possessine avarol stereochemistry has been 
reported from the Australiaa sponge St&spon& COW- 
l&u.” A chromao, crrt-chtomazonarol(7), which the 
Italian workers” isokted from the sponge D. palle.scens, 
PO-m unmmmgd dimme skeleton and is 
related to avarol (!I) by a common biogenetic precursor. 
Otberuwaumng4dfimawsthatarehkedtoaben- 
zenoidmoietyareknownfromtbebrownalgalXcty- 
opferis lln&ltal’*” The a&al ml9aboh possess ili- 
maqhalcahohltcstaeocbemistryandthusareenan- 
tiOWiCWitht&M~spoasecompoundS. 
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