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Lachnanthocarpone (1) is the major pigment found in the
seedpods of  Lachranthes  tinctoria  EN
(Hacmodoraceae)® The presence of 9-phenyl-
phenalenones with structures very similar to that of 1 has
been observed in plants of every genus of this small
monocotyledonous family so far mvesugated
Haemodorum, Lachnanthes,' Xiphidium,® Wachen-
dorfia® Anigozanthos” These pigments thus appear
characteristic of the family and entirely restricted to it; no
&phgylpbmlenone has ever been observed in any other
ofganism.

The possible biosynthesis of the carbon skeleton of the
9-phenyiphenalenones presents a complex problem; it
has been studied experimentally, but the interpretation of
the findings is by no means straightforward. The pattern
of oxygenation observed in these pigments does not
suggest a polyketide origin; on the otber hand, there is no
obvmmymwhwhthnC;oskektoncanbenwmbled
from shikimate derived units. Thomas® has proposed a
possible biosynthesis (Scheme 1) involving the conden-
sation of one molecule each of phenylalanine and
tyrosine (or their metabolic equivalents) with one mole-
cule of acetic acid, with loss of one of the three carboxyl
groups, to yield a diaryiheptanoid such as 2. This inter-
mediate could then cyclize to the ring system of the
9-phenyiphenalenones.  Diarylheptanoids are fairly
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widely distributed in the plant kingdom (Zingiberaceae,
Betulaceae, Leguminosse, Myricaceae, eic.); as yet,
however, no compound of this type has been identified in
a hasmodoraceous plant. In view of the results to be
reported here, and of the incomplete state of our know-
lednofchemotnonomy.aawellasohhemphuuonof
b:osyntheucmdwscamedoutm}lmodomm and
Lachnanthes,’ this need not be regarded as a serious
objection to Thomas® hypothesis. The general features of
the biosynthetic scheme, i.c. the incorporation of acetate,
phenylalanine, and tyrosine into the aromatic system,
have been substantiated in both plants; more convinc-
mgly 1abel from 2-“C-tyroaine was found to be in-

s%eaﬁmlly into C-5 of haemocorin agiycone
(3), and 1-°C-phenylalanine has been shown to appear
onlymC—?oflnchnanthoMe aglycone (4)"! (see Scheme
1). None of these findings has directly implicated a
diarylheptanoid in the biosynthetic scheme, and the role
of acetate remains uncertain, since no specific in-
corporations have been demonstrated. Furthermore,
Roughley and Whiting,” after an investigation of the
biosynthesis of curcumin (5), the best-known diaryihep-
tanoid, have concluded that this compound is probably
formed from ope molecule of phenylalanine or tyrosine

_and five acetate units.

Provided that the actual biosynthesis is related to the
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scheme proposed by Thomas, the cyclization of the
intermediate  1,7-diarylheptanoid to a 9-phenyl-
phennlcnonecouldconceivablytakcplmthrouhthe
yntheuc equivalent of an intramolecular Diels-Al-
reaction of a suitably functionalized orthoquinone
suchasC(Scheme 2). Theteuampleprecedentfonhe
reaction of orthoquinones as dienophiles in vitro,'* and it
is of interest that 1, 7-diphenyl-1,3-heptadien-5-one, the
hydroxyl-free analog of the o-diphenol 7 corresponding
to 6, is a natural product isolated from the catkins of
Alnus pendula (Betulaceae).'* The assumption of a
diarylheptanoid intermediate such as 6 has the additional
merit of accounting for the oxygenation patterns found
in the naturally-occurring 9-phenylphenalenones so far
isolated. These pigments invariably have oxygen
functions at carbons 1 and 2; in addition, carbons 6, or §
and 6 are usnally (but not always’) oxygenated; on the
other hand, an oxygen function has never yet been found
at carbon 7, although Scheme 1 implies this possibility.
Anmtamedmesmihrtoiwouldexplmdmdu-
tribution.

OAc

8:R = OH
9:R=Cl
10:R = CHN,
11:R = CH,Br
12:R = CH,PPh3Br
13:R = CH=PPh3
R 14:R = (CH=CH);—Ph

(o]

1 - Phenyl - 7 - (3,4 - dihydroxypheayl) - 13 -
heptadien - 5 - one (7) was prepared by a synthesis
petterned after that of 1, 7-diphenyl-1,3-heptadien-5-one
bySahkibunaaL"Dueetyldihydrocaﬁe:cacld.! was
converted to the acid chloride 9. This compound could
not readily be purified by vacoum distillation, but was
reacted directly with diazomethane to give the
diazoketone 10. For generation of 10 without concomi-
tant production of chloromethylketone, three moles of
diazomethane in benzene were needed per mole of 9.
The diazoketone was not sufficiently stable for
purification; it was used directly for conversion to the
bromoketone 11 through the addition of an excess of
aqueous HBr to its solution in benzene. Compound 11
was purified by column chromatography. The phos-
phonium bromide 12 was obtained from 11 through reac-
tion with triphenylphosphine in benzene. Generation of
the corresponding ylid 13 was accomplished by the ad-
dition of aqueous K,CO; to a warm aqueous solution of
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12. The precipitated product was used directly in ben-
zene solution for the Wittig reaction with cinnamailde-
hyde. In order to simplify the chromatographic
purification, it was necessary to use the ylid in slight
excess for this reaction, because the mobility of the
aldehyde was very similar to that of the product in the
solvent systems tested. No problems cansed by inter- or
mlnmoleculancyhuonmvolvmstheprotecmm
were encountered.'® The major product (m.p. 97-96°)
isolated from the Wittig reaction had absorptions in the
IR at 1692 (CO), 1618 and 1592 (C=C) and 1000 (trans-
trans cm™’, all appropriate to the structure trans-
trans-1-phenyl-7-(3,4-diacetoxyphenyl)-1, 3-heptadien-5-
one (14); the assignement was further supported by the
presence of a doublet, 8 6.15 ppm (J ~15Hz), in the
NMR spectrum, which is readily assigned to the olefinic
proton alpha to the CO group.

The conversion of 6 into 1 is shown in Scheme 2.
Removal of the acetate protecting groups from 14 was
accomplished under Zemplén conditions;'’ the product
was purified by preparative layer chromatography (PLC).
An ethereal solution of the resulting catechol 7 was next
treated with aqueous NalO,*® (1.1 moles). The products
were extracted into chloroform and, after drying with
Na;SO,, this solution was allowed to stand at room
temperature, At the end of 2hr, the presence of 2-
hydroxyphenalenones was indicated by TLC spots which
characteristically turned blue upon exposure to ammonia
vapor. After the solution had stood overnight, lach-
panthocarpone, (1), identical with the natural product
according to physical and spectral properties, was
isolated by oolumn and preparative layer chromatog-

ximately 37% yield.

bywhichthednrylhepudmone‘lu
thomhttohavebeenconvemdtolmshownmScheme
2. The expected product from NalO, oxidation of the
catechol 7 is the orthoquinone 6. This compound was
never isolated, but is believed to have cyclized through a
Diels-Alder reaction to yield 18. Intermediate 18 could
then have been converted to the tetrah: none
16. Twice-repeated autoxidation of this o-diphenol to the
orthoquinone, followed both times by intramolecular
dehydrogenation, would finally produce 1.

The unusual ease with which this sequence of reac-
tions takes place is readily explained by the fact that the
newly-formed cyclobexene ring proceeds further to
aromaticity, and by the intramolecular nature of the
Dlels-Aldacychnnonwlthmmnhin;enmpacmu-
tance;'> the intermolecular reactions'® in which
orthoquinones function as dienophiles take place much
less readily. In our system the sp® bond angles in the
saturated portion of the biarylheptanoid provide a mole-
cular geometry which allows very favorable relative
positioning of the diene and dienophile for a Diels-Alder
cyclization.

A surprising result was obtained in several experi-
ments in which the chloroform solution of the products
of periodate oxidation was extracted with 0.2 M aqueous
NaOH solution, which was then acidified and extracted
with chloroform. PLC of the product mixture afforded a
small yield of the photoproduct 17 of lachnanthocarpone,
previously obtained through strong photolysis of 1.°
Photolytic conditions were not involved in our synthesis
of 17, but the base-acid treatment seems to have played
an important, thought not completely understood role in
its formation. Treatment of 1 with NalO, did not lead to
the formation of 17.



Wemnotaweofanymmwbwhmchapnum-
pation has been conclusively proved, eg. by isotope

As an example ptuumably involving an intramolecular
[4+2] cyclization of the methide analog of an
orthoquinone, the formation of the modified lignan
carpanone (18), from a  Cismamomum  sp.
(Lauraceae),’'® seems closuttooursynthms of 1. The
eompoundhubeensymlmmd" in one operation

phenoll’byuumentwnthCIzmareacnon
proceeds btedlyﬂn’omhmtzrmedme”as

Sm . Since natural 18 is racemic and
to'etber carpacin (21), the methyl ether of

19 it appears highly probable that its biosynthesis
followsaquencesnnihrtotheoneshownmScheme

Dnb-Aldumcupu of conlfa:yl alcohol (21) with the

to play a role in the biosynthesis of two constituents
from Silybum marianum (Compositse), silybin®™ (23) and
silydianin® (34) (Scheme 4). Formation of 24 evideatly
mvdmamnduﬂ.MAﬂamndthedn.neof

optically active form.

No other instances of natural compounds likely to be
formed through a diene reaction of an orthoquinopoid
precursor have come to our attention.

The remaining examples can be conveniently divided
into two groups involving intra- or intermolecular dienie
reactions, in the second case with sabgroups whese two
identical or two different units interact. In a strikingly
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Scheme 4.

lamepacentaaeoftheeompouﬁdstobedwcuned.
mevﬂonate—demedgmnpmpmnsttakepanmthemc-
tions.

{A) Iu:ramolecular reactions

The ring-system present in morellin® (25), gambogic
acid®®®* (26) and a few related compounda" from
Garcinia morella (Guttiferse) could well arise through
formation and intramolecular diene cyclization of pre-
cursors of type 27 (Scheme 5). A substance with a very

similar ring-system has actually been synthesized in this

fuh:on”butthebmynthemofthcnaturnlproducta
can also be formulated differently

The mold metabolite proxiphomine™* (28) co-occur-
ring with several related compounds in Phoma spp.
could be formed by the diene cyclization shown. This
proemwouldbe%itemalogomtommmmobculn
cyclization in vitro whmhy:cldedaverymmihrm-
cyclic isoindole system.

Piper trichostachys (Piperaceae) contains piper-
stachine®™* (J.touether with three closely related
racemic bases. ™ Of these, cyclopiperstachine (3¢) could

be (and actuslly is) a product of intramolecular Diels-
Alder cyclization of 29, while the stercoisomers cyclo-
stachine A (31) and B (32) could form similarly from the
N-pyrrolidinyl analog of 29: These cyclization reactions
take plane in vitro: 29 yiekis 3, and the methyl ester of
the carboxylic acid corresponding to 29 cyclizes to a
mixture of two stereoisomeric esters which can be con-
verted to the analogous N-pyrrolidinyl amides identical
with 31 and 32, respectively.

These in vitro cyclizations require the temperature of
boiling xylene; since the cyclic alkaloids 30, 31 and 32
were isolated by extraction of the plant material with
cold hexane, followed directly by hic
separation, they could hardly
through thermal cyclization during isolation. It is also
nomvonhy ﬂm 31 and 32 are precisely those

type 29. In the present case, therefore, the status of the
cyclic alkaloids as bona fide natural products formed by
Diels-Alder reactions in the plant seems particularly well
established.
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A particularly interesting and important group of pro-
ceases interpretable as intramolecular Diels~Alder reac-
tions is generally assumed to occur in the biosynthesis
and biosynthetic interconversions of certain classes of
indole alkaloids. These reactions are often assumed to
Mwmmmmmu
alternative interpretation as electrocyclic reactions is
posaible andbubeenmennonedandmﬂxudmthe

mderwmonofthevutmmofthemnumable
indole alkaloids from tryptamine and the iridoid
glucoside secologanin seems securely established, and
the way in which these ultimate building blocks yield the
various classes of indole alkaloids is now well under-
stood. Several recent reviews of this fascinating field are
available.** During the biosynthesis of some of these
classes, the carbon skeleton of the iridoid unit must have
then lead to types of bases which must have been formed
through rearrangements of this part of the molecule. It
hnbeoomcpouﬂ)letomnonahuthepmwmwhwh
mnuukephwdmmstheaemta‘eonvmmbyulum-
msrms-cleavaoereacuomludmctohypothenalm-
termediate dienes capable of recyclization to the rear-
ranged structures by either one of the two mechanisms
already mentioned.

[
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The reactions which probably take place during the
formation of two of the major types with rearranged
skeletons are shown in Scheme 6. This scheme demon-
mmtheperaysmwhnchmmmdenmem).

codine (36). Interconversion of indole alkaloids by way
of dihydropyridines closely analogous to 36 had first
beenposmhtedbyWenkert.”ScMe6n by
the transformation, in vitro, of 33 into 34 and (in
verylowyldd),mdofumtoss”l?urthemm,

alkaloids with the same skeleton in a variety of plants,*
some of which also contain bases which must have
formed through Diels-Alder dimerization of precursors

to 36; they will be discussed later. All the al-
kaloids hwhhavebeenlsolawduelesslmumted
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than the still hypothetical 3¢, and owe their existence to
this fact: the known bases which retain the acrylic ester
group of 36 show a very strong tendency to dimerize to
preaewnme-typellkﬂmds(ne below). One of these,
secodine (the A’-tetrah of 36) has
been synthesized; in spite of its instability, it has been
show to be incorporated intact into vindoline, a relative
of 34 and, with very low utilization, into 38.>

Scheme 6 is thus made probable by a variety of
experimental observations, while direct proof is still
Iacking, and it suggests Diels-Alder processes as one
possible mechanism for the interconversions. A very
similar process must be operative in the formation of
andranginine (37), a racemic natural alkaloid, which is also
formed in relatively -good yield on thermolysis of the
acetatc:!lofprecondylowpme,abaseclosdyrelmdto
334 It seems probable that this conversion, again
possibly involving a Diels-Alder reaction, also represents
the biosynthesis of 37.

SulH

Me0,C  CHyOAe

(B) Intermolecular reactions

(I) Compounds formed by interaction of two identical
units. Plants of the family Rutaceae have yielded two
closely related substances undoubtedly formed by Diels-
side-chains. From the American Thamnosma montanum
thamnosin (39) has been isolated,” which is evidently a
dimer of 7-methoxy-6(3-methyl-1,3-butadienyl)coumarin
(49), while phebalin (41 from Phebalium nudum, from
New Zealand, is the dimer of the analogous coumarin
(42) with the dienic side-chain at C-6. Thamnosma also
contains monomeric coumarins, which are closely
related to (44), ¢.g. thamnosmin (43). Both 39 and 48 are
optically inactive.

Jo11

For maytenone from Maytenus dispermus (Celas-
traceac), the interesting structure 44 has been pro-
posed,” which would make it a Diels-Alder dimer of a
6-hydroxycyclohexa-2,4-dienone (45) closely related to
ferruginol. Unfortunately, structure 44 has never been
conclusively proved.

The structure®® of the alkaloid lobinaline (46) from
Lobelia cardinalis (Campanulaceae) strongly suggests
formation from two 2-phenethylpiperidine units; Diels—
Alder reaction of two dienic molecules of this type is one
possibility, although by no means the only one. Alkaloids
with the skeleton of the presumed monomer are widely
distributed, and one of them, allosedamine (47) occurs in
Lobelia spp. Furthermore, 2-phenacylpiperidine 348),
ketone corresponding to 47, has been shown
mcorpomedmto“mawayconsmentwnhthe
assumption that the alkaloid is indeed biosynthesized
from two units CsH,oN-C-C-CsH, in the manner in-

Several species of Rhazya (Apocynaceac) yield®
prummme("aorb)andnsdl-andtemhydro
derivates. These alkaloids, already briefly mentioned
before, are Diels-Alder dimers of secodine (5) and/or
dihydrosecodine: their mode of formation is evident.
Vacuum distillation of 49 at 175° gave pure 58, which
reverted to 49 on standing; di- and tetrahydro-(49)
behaved similarly. It seems possible that the dimeric
alkaloids may form non-enzymatically, either in the plant
or during isolation.

From Borreria verticillata (Rubiaceae) an indole al-
kaloid borreverine has been isolated very recently®
which, like 49, is a Diels-Alder dimer but differs very
strongly from 49 in origin and structural type. As formula
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established by X-ray crystallography.

(II) Compounds formed by interaction of two different
units. Only a few substances seem to belong to this class.’
One of them, the terpenoid Iactone microlenin™ (82)

from Helenium microcephalum (Compositae), represents
a borderline case: the two components which must

A. C. BAzaN etal

combine in its formation, while not ideatical, are closely
related. One of them is helenalin (83), the other one the
enol form of a non-pseudoguaianclide (54).
Ineonmt.ﬂseayptoechnnlmB(SS)mdD(s‘),
isolated®’ from the mycelium of Aspergilius am-
stelodami, provide examples of Diels-Alder products
formed from two widely different componeats. Compound
53 has also been obtained™ from the same mold by a
group of Japanese workers who name it aurechinulin.
From their structures, 85 and $6 are evidently Diels-
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88:R=H
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Alder products from auroglaucin (57) and neoechinulin

B (58) or C () (crytopechinulin A), rupecnvdy.
§7-89 occwr in A. amstelodaml. Reaction

vitro of 57 w:dlslo:syndds“mdssmdy

On this basis, thea'yptoechinuhmmdnbemdactx

formed during isolation; however, the diene reaction of

87 with 59 was fonnd”nottonkepmmdw

condmonsmedforuohnonofss which should thus be
8 genuine mold metabolite.

Onthehmdtheexmpks;ivcn,webehvctht
pamclpmon of Diels-Alder reactions in biosynthetic
sequences is a resl possibility; it seems to deserve
consideration even though conclusive experimental proof
is otill lacking. Such proof will be difficult 1o obtain, since
it will require the elimination of alternative mechanisms as
TEY Vol. 34, No. 19—M
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well as evidence that the reaction actually takes place in
the living organism.

EXPERIMENTAL

M.ps were determined on a Kofler hot-stage apparatus and are
corrected. NMR spectra were obtained with a Perkin Elmer R24,
60 MHz iastrement in CDCl, unless othewise noted. IR spectra
wers determined with & Perkin Elmer IR 21 instrument in KBr
diacs unless otherwise noted. Mass spectra were determined with
a CEC 21-1108 spectrometer. MeOH was the solveat for UV
spoctra. Combustion analyses were performed by Baron Consul-
ting Co., Orange, Connecticut. Si gl means silica gel GF 254,
Sllica el (Woelm, Activity Grade V) was used for column

chromatography.
33 A-Discetoxyphenyl)-propionic acid (8). Dibydrocafieic achd
{Aldrich) was treated with pyridine and Ac)() in the usual way to
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yield 8 (87%) as coloriess crystals, m.p. 79-80° from hexane, o,
1779, 1706, and 1200 cm™*, & 10.20 (s; LH), 2.75 (m; 4H), 2.25 (s;
6H). (Found: M* 266.0789; C, 58.89; H, S43%. C,3H,0
requiced: M* 266.0790, C, 38.62; H, 5.30%).

3-(3.4-Diacetoxyphenyl)-propionyl chioride (9). Compound 8
{36.5 5, 0.14 mole) waz dissolved in dry beazeme (50 mi). Oxalyl
chioride (28mi, 0.33mole) was added, and after 10min, the
mixture was heated under reflux for 4Smin. The excess of
reagent was removed by rotary evaporation with repeated ad-
dition and removal of solvent. The product was not further
purified. ve. (film, crude peoduct mixtore): 1793 and 1769 (un-
resolved) cm™*, 8: 7.10 (s; 3H), 3.00 (m; 4H), 2.25 (s; 6H).

1 - Diazo - 4 - (34 - discetoxyphenyl) - 2 - butanone
(16). Compound § (393, 0.14 mole), dissolved in cold, dry ben-
zeoe, was added dropwisc over 30min to an ice-cold (2-5%,

i stirred benzene soln (400ml) of alcobolfree
diszomethane (17.303, 0.41 mole).> The soln was stored in a
refrigerator at 8° overnight, allowed to warm to room temp., and
slightly concentrated on a rotary evaporator to remove excess of
diszomethane. Tic analysis (Si gel; chloroform, multiple
development) showed the product to be Inpure, ¥e., (film, crude
product mixtore): 2118, 1769, and 1650 cm™', 8: 7.08 (s; 3H), 295
{m; 4H), 2.25 (s; 6H).

1 - Bromo - 4 - (3,4 - diacetoxyphewyl} - 2 - butanone (11). 47%
HBr (S4mi, 0.5 mole) was added dropwise over 30 min to an
ice-cooled, magnetically stired benzene soln of 10 (0.14 mole).
The evolution of gas bubbles was observed only during the
addition of the initial portion of the acid. Water was added to the
mixture and the benzene layer was separated, washed with 5%
NaHCOyq and water, dried with N»,SO,, and evaporated to a
pldenoil.mcmdeprodwwnfrwnowedmnsoog&.d
column, using benzene/EtOAc with increasing proportions of
EtOAc (in 1% increments) to a final ratio of 19:1; the fractions
were analyzed by tic (Si gel: benzene/EtOAc, 19:1), A homo-
mhmoketone(l”g,%bmdon‘dihydrmﬂ'eicﬁ)
was obtained by rotary evaporation of the early fractions. A
mndmmmsubmmwhr.u(ﬁlm) m
and 1749 cm™', 8: 7.05 (s; 3H), 3.80 (m; 2H), 2.80 (s; 4H), 2.25 (s

6H). (Found M‘ 342.0088. C,(H;sBr(, required: 342.0103).

3 - (34 - Diacetoxyphenyl) - propionylmethyiene triphenyl-
phosphonium bromide (12). Benzene solns (150 ml) of 11 (168 g,
0.05 mole) and triphenyiphosphine (12.9 g, 0.05 mole) were mixed.
The resulting emuolsion deposited a small volume of oil. Vigorous
magnetic stirring for 48 br yielded s white solid ppt which was
scpanated by vacuum filtration and gave white needles of 12
(29.7 g, 89% based on 11), mp 163-185°, upon recrystallization
from acetone/bexane, vu..: 1776 and 1715 cm™', 8: 7.60-7.35 (m;
15H), 7.00 (s; 3H), 5.88 (d, J = 12 Hz; 2H), 3.35 (m: 2H), 2.85 (m;
2H), 2.25 (s; 6H). (Found: M 524.1714. CyyHyBrOsP (M-HBr)
required: 524.1752; Found: C, 63.75; H, 5.31; Br, 13.41; P, 5.49%.
CxHxBrO,P required: C, 63.57; H, 5.00; Br, 13.06; P, 5.13%).

1 - Phenyl -7 - (34 - diacetoxyphenyl) - 1,3 - heptadien - § - one
(14). The phosphonium bromide 12 (26.33g, 0.044 mole) was
dissolved in hot water (200ml) and K,COwuq (6.6g, 0.48 mole)
was added with stirring. The white ppt initially formed soon
changed to a viscous amber oil. The supermatant water was
decanted and discarded, the gummy ylid 13 was dissolved in dry
benzene (250 ml), and the resulting pale yellow soln was dried
with Na;SO, and filtered. Distilled cinnamaldebyde (5.2mi,
0.041 mole) was added, and the mixture was heated under reffux
for 24 hr to produce a red soln which was evaporated, leaving &
red residue. When this was chromatograpbed over a column of Si
gel (5005, CHCly), it yielded S g (329% based on the cinnamaide-
hyde) of pure 14, which gave white noedles, m.p. 97-96°, upon
recrystallization from MeOH, »..: 1779, 1692, 1618, 1592, 1262
and 1000 cm™?, 8: 7.50-6.70 (m; 11H, phenyil, H-1,2, and 3), 6.15
{d; I=15Hz; n-n,wa;mnc—nuc-n.wa; 6H,
OAC), Agax: 33 am (log « 491). (Found: M* 378.1463: C, T076;
H.m;CgHgO,roqlhd M* 378.1467; C, T2.99; H, 5.86%).

1 - Phenyl -7 - (34 - dihydroxyphenyl) - 13 - hqmdbl 5-
one (7). Compound 14 (0.5 g, 1.3 mmole) was dissolved in abs
MeOH (75 ml). NaOMe (20 drops of 1M soln in abs MeOH) was
added with swirling, which was continoed for S min. The soln
changed from coloriess to pale yellow and finally to & deep red

A. C. BAzaN etal.

color. Water (100 mi) was added to yield a pale purple suspension
of pH 8.5 which was allowed to stand at room temp. for § min.
The soln was acidified to pH 5.5 by the addition of s few drops of
10% HCl with magnetic stirring. The resulting yellow suspension
was allowed to stand for 5 min and was then extracted with
CHCL,. The CHCl soln was washed with water, dried with
N2,SO,, evaporated, and subjected to PLC (Si gel PF 254;
CHCL/MeOH, 19:1), yielding 0.31 g (82%) of dark, oily, phenolic
material, 8: 8.50-6.50 (m; 11H), 6.15 (d, J = 1S Hz; H-4), 280 (s;
m,uc&;uc—n(deuwimoxideadded):tmm:m.
6.15 (d, J = 15 Hz; 1H), 2.80 (s; 4H, at C-6 and C-7). (Found: M*
204.1254; CeH 140, requires: 294.1256).

Lachnantkocarpone (1). Compound 7 (2i2mg, 0.72mmole)
dissolved in ether (20 mi) was shaken at room temp. for 10 min
with an aqueous soln of sodium periodate (0.16g, 7.3 mmole).
The color of the organic phase changed from pale yellow to
orange-yellow with the simultanecus formation of s gummy
unnp-yeﬂunmwm(wml)mdded,ndthe
mmememmdwnhCHCl;.TbeCHCl;—ethswhm
dried with Na;SO, and filtered; amalysis by tic (Si gel; ben-
zene/BtOAc, 1:1 or CHCly/MeOH, 9:1) showed the presence of
several orange spots unchanged in color on exposare to ammonis
vapors. After standing overnight at room temp., tkun!ymof
&ewhuvededtyeﬂowcmouﬁefm&(o.‘m,
several compounds near the origin of the cll'omnngnm
Chromatography over a column of dry-packed polyamide, using
cucx,:mmm.mamxmmunn
as impure fractions of the compound (65 mg). Total yield 37%.
The synthetic material was recrystallized from benzene/hexane
and had a m.p. (218-220%) and IR spectrom identical with those of
the natural product.

5 - Hydroxynaphtho(8,12 - jkl) - xantkesome (17).
Compound 7 (34mg, 0.13mmole) dissolved in ether (1 mil)
was shaken for 10min with an agoeous soln (Sml) of sodium
periodate (27mg, 1.3 mmole). The mixtare was extracted with
CHCly; tic analysis (Si gel; CHCL/MeOH, 9:1) showed a small
smount of starting material as well as one faint blue spot above
and one below the starting material. Their blue color was in-
tensified upon exposure to ammonia vapor. The CHCl; solr was
extracted with 0.2M NaOH. The blue.green basic soln was
acidified with 10% HC to give & yellow suspension which was
extracted with CHCl;. The CHCl, soln was washed with water,
dried overnight with Na,SO,, and subjected to PLC (Si pel:
CHCl,/MeOH, 19:1). The pink-coloured band (which appeared
red under long-wave UV) yielded a strongly fuorescent red
product (less than 1mg, 3.3%) upon extraction with
CHClL,/MeOH. This product was shown to be 17 by two-dimen-
sional co-chromatography (Si gel, EtOAc; CHCl,/MeOH, 8.5:1.5)
with authentic material, and by high resolution MS (Found: M*
286.0628; CoH 005 requires: 286.0630).
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