HETERQCYCLES, Vol. 5, 1976

Constituents of Higher Pungi. Part VIII (1). Isclesctaro~
rufin, 2 Novel Tetrscyclic Besguiterpene Lactone from Lsctarius

fus

Wiodzimierz M. Daniewski and Marian Kocdr

Institute of Organic Chemistry,

Polish Academy of Sciences, 00-961 Warsaw, Poland

Svanté Thorén

The Lund Institute of Technology, Chemical Center,
§-22007 Lund, Sweden

Izctarius rufus extracts yielded slong with triecyelic lactaro-
rufins @ novel tetracyclic sesquiterpene lasctone with cyclo-
propane ring condensed with lsctone ring - isclseterorufin (}).
Its structure was established on the basis of chemicsl trans-

formations and full spectrsl snalysis.

Isolecterorufin G, cH,»0, (1), mp. 1810,[0L]§O = +8.4° {in
E40H, c~1) wss isclatad from ethsnolic extrascts of Lactsrius
ruofus by =tendard procedure slong with other lasctesrsne deriva-
tives (2,3) in very low yield.

It is isomeric with lsctsrorufin A (8); however, it differs
from the latter by the lack of significent UV sbsorption above
200 nm and by higher wvelue of IR lsctonic carbonyl frequency
(1768 cm"l), thus showing %o be a ssburated y-lsctone. The PUR,
laC—NMR s well as IR spectrs of isolsctarorufin point to its
full saturstion, hence it must have a tetracyclic structure. 7
In the IR spectrum s strong band at 3500 cm'l (hydroxyl groups)
is visible, snd the presence of two alcoholic groups was slso
confirmed by the PMR spectrum of 1 messured in pyridine-DS, ex—
hibiting & dipreotonic hydroxyl-proton signal et 6,34 ppm, Iso~

lactesrorufin could be essily acetylsted at room temperature to
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the monoscetate 017ﬂé405 {(2), whose IR spectrunm still contained
5 hydroxyl band at 3500 e,

These fackts prove that isolsctarorufin (1) is like lsctaro-
rufin A (8) @ dihydroxy-plactone.
The PMR spectrum of isolzctarorufin reveals further similari-
+y with lsctsrorufin A. It exhibits three methyl group signsls
at 0.98, 1.12 snd 1,90 ppm {(in pyridjne_DE).‘The first two si-
znals were ascribed to twe geminal m2thyl groups, the third
one to the nethyl group on carbon stom bearing the tertisry
hydroxyl group, cince this signal wes shifted downfield in the
dehydrated products 5 and &. The broad singlet at 4.52 ppm was
assigned to the methylene protons in.xmiactone ring; as it can
be expected this signal vecomes s very well resolved quaftet
in the PR gpectrum of the monoscetate 2., Its large coupling
constant JAB = 10 Hz is very chsracteristic for saturated J-
-lsctones of this type (4). The doublet at 4.78 prm was sscri-
bed to -8, which was further substentisted by its downfield
shift in the PWR spsctrum of the scetste 2. The relatively
large coupling constant J = 9 Hz Jemonstrates the trens relas-
tionship hetween H-8 snd the bridge proton H-9. In the PLR
spectrum of the synthetic isomer epi-isolactarorufin (ls) the
signal of H-8 is a broad singlet, proving the cis relation-
ship bebtween H-8 and H-9., The remsining PMR signsls were over-
lspping themselves snd even the PiR spectrum of isolsctsroru-
fin scetate messured with the addition of Eu(dpm)a did not
permit further structursl sssignments.

The most important feéture of the 150 NMR spectrum of 1 we-
re the signals of three carbon bonded guaternary carbon atoms
at 38.7, 3%.9, 38.2 ppm. The first one was assigned to C-l1

with two geminal methyl groups, the next one to C-7, as the

~
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lactonic methylene protons in the PR spectrum were split only
by the meminal cousling and the H-8 siznel was a douslet (cou-
pled with H-9). The last siznal was sssisned to G~6 since the
PHR did not show the presehce of any proton in positichok to
the carbonyl st C-4. The 150 NER spsctrum of 1 revesled further
the presence of four methylene groups; consequently one of then
i.e. what at the highest field (18.1 pom) had 0 be sssigned

to cydlopropane wmethylene carbon stom C-5. The geminal coupling
constant of E-5 orotons wss found to be 5.5 Hz in the well re-
solved spectrum of the dehydrated compound 5. measured in the
presence of Eu(fod)j, which is in excellent azresment with the
known (5) literature dsts (Fig. 1). Thus the structure of the
lactonic part ond its environment of isolsctarcrufin wess esta-—
blishad - we sssumed that the hydrocerbon gert of isolsectaro-
rufin wes the seme 2s thst of laeterorufin 4 (8) as both must
heve the same bilogenetic origin, 2nd slso beczsusze the 150 NMR
signals of this part in the relevont lactsrsnes (6) are practi-

cslly identical as illustrsted in the Table I.

708[1753 18.1{339] 38.21 74.81438 48.1| 387[ 239 72.7) 20.8) 26.7

1363 mhm.s 1269 |I2q'_.7!.! 480|455 370 2298 707 271 28.81

80.3 20.014.7] 121301273(66.7| 46845.3(368( 24401418 EJ 272

Tabie 1
The chemical reactions confirmed this structural working
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hynothesid. The sckion of thionyl chiloride in pyridine conver-
ted isclsctarcorufin zcetate (“) into the olefinic compound §
with tetraspbatituted double bond. The hydrolysis of the ace-
toxy zroup ylelded the free alcohol 5, whose luu(fod):3 hifted
PLR spectrum gave the final evidence of the existence of cyc-
lopropsne ring as msntioned above. Jones oxidation of 1 pro-
Guced the keto-derivetive 3 and its dehydration with thionyl
chloride in pyridine zave the qqﬂ-unsaturated ketone 4 with

a 'V abegorption st 237 and 255 nm,

1 R=H g_R CH,CO

CH,
e R ey
H ~CH,OH
HC oH
5 R=H g R-CH,co 7 1
Scheme. 1

LAH reduction of the new scetste & gave the triol 7, whose
PMR spectrum revesled very clesrly the signal of Hb-5 proton
(cyclooropyl methylene) st 0.75 pom {(geminal coupling constant
with H,=5, J=5 Hz); H —5 proton signel was fourd at 1.34 ppm
overlaoplng w1th other signals (Scheme 1). . '
Fige I presents the best resolved, mu(fod)3 shifted PMR
spectrum of dehydrated isolascterorufin (5), where signals of

311 protons gre clesrly vieible, The struectural sssignments
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shown on the figure were confirmed by all possible decounling

experinments,
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Fig.1

However, all these dats discussed sbove do not permit to

drew far going conclusions concerning the geometry of isoclse-

tarorufin and the lactonic carbonyl position. We assume by sns-

logy to ell lsctsrone lsctones thst the carbonyl zroup has to

be located on the ssme side as the methyl group (C-~12). This

agsumption is supported by the observstion that ahy chemical

change involving the secondsry slcohol group {st C-8) had a

distinet influence on the sighel of lsctonic methylene protons.

Turther, in snslogy to all lsctsranes we accepted the cis-geo~

metry of the cyclopentane/cyclchexane ring junction; and as it
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vgs proved above thef3«configuretion of the secondsry alcohol
group. It follows from the exsminstion of Dreiding models that
the more favoured configuration of the tertisry alcohol group
is beta. .

The comparison of the cobserved snd calculated Eu(fod)z in-
Juced chemical shifts revesled a very good consistency for all
protons of dehydrated isolscterorufin with the cyclopropsne
ﬁ-methylene; hence the spatisl structure of isolactarorufin (;)

is 28 shown:

Fig.2

The co-occurence of isolactarorufin with lactarorufins is s -
puzzling problem from the biogénetic point of view, The bioge-
netic pasthway lesding to lactarsne skeleton with a cyclobutane
intermediste A, common to most of polycyclic sesquiterpenes
with a2 gem-dimethyl cyclopentane ring was suggested before
(3,7)+ The cyclobutsne ring contraction of 4 with the forma-
tion of B would lead to vellersl (7) and the cyclopropane ring
cleavage to isovellersl snd lactaranes (C as an intermediste}.
One could also assume ancther cyclopropsne ring cleavage (slong
the dotted line) with hydride shift from C-7 to C~4, followed
by the reprodﬁction of cyclopropene ring on C-6/C-7, giving
rise to isolactarane skeleton. Another possiblity is represen-—

ted by the'sequence'Agﬁﬁ E—p= Pe—= D, (Or A=y~ P—sm D), in
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which the intermediste & leads to the formation of illudins
(5}. In this csse a cyclobutane compound F should be the next
intermediate, but to our knowledge none of the knownlsesquiter—
penes has such a skeleton. Therefore we propose the éequence

== B—> D a5 the possible biogenetic pathwey for isolsctaroc-

~ 1

C lisovelleral,
lactarorufi rns )

XX

D (isolactarorufins)

rufins {(Scheme 2).

; NOD
——— \

A B (velleral}

|/
I/l

\ ]

E (illudins) F tunknown
skeleton)

Scheme 2

Full report on isolsctarorufin including absolute configu-
retion determination will sppnesr in the Polish jovrnsl Roczniki

Chemii.
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