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FUNCTIONALIZATION AT G-12 IN LABOANIC DITERPENES: SYNTHESIS OF THE NATURAL
DITERPENIC LACTONES ISOLATED FROM CISTUS LADANIFERUS L,
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Department of Organic Chemistry, Faculty of Chemistry, University of Salamanca,
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Abstract.~ Oxidative cyclization of Labdanediol {XII) and methyl Labdanclate (Ib)
with Pb{OAc) , and subseguent axddation with reagents as Ru0,, 0, CrG_ or
(But)ZCrO affords, in excellent yield, the natural diterpenic ~ lactones II, III,
VII, VIII, XI and XIII, isolated from Cistus ladaniferus L.

Labdanolic acid (Ia) and Labdanediol (XII) are the main componente of the
acid (40%) and neutrel (30%) frections, respectively, from the n~hexane extract of
Cistus ladaniferus L. ("Rock—ruse")l. We report here their use as rew material for

the synthesis of diterpenic lactones such as Labdanclide and l2-Epi-labdanolide
(II and III}, ¥~ and @ -Levantanclides (VII and VIII), and of nor-diterpenic lactg
nes as 12-Nor-embreinolide (XIII) and 8-Epi-12~nor-embreinclide (XI), which have
all been isclated as naturel products from Cistus ladaniferus L.2

These lactones have also economic interest, since they can be aesily trans-
formed in perfume fixers with "ambergris" smell as Ambrox (XVI) and Iscambrox
(XVII)S’G. We open here, thus, a possibility for the industrial use of C. Ladani-
ferus L.

The syntheses of these compounds have been carried out through the novel epi
meric cyclic ethers IV and V, and through the spircketals IX and X, obtained by
oxidative cyclization of I and XII, respectively.

It is worth noting that the succesful preparation of the versatile intermedia
tes IV, V and VI represents a satisfactory solution to tha classical problem of
the functionalization at G-12 in the labdane skeleton, thus opening & possible
way for the synthesis of a great number of naturel products containing this skele
ton,

Lactones II and III can be directly obtained as a (6:1) mixture in 20% yield
by reactiondf Ia with Pr.:(C]Az:)‘1 in penzene”. Alternatively, they can be prepared
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R:H,Ia
R:=Me,Ib

a O.b .C .
de(OAc)4 / 12 s C6H6’ C5H5N, 10°C; Ru02 / NaIO4, MeZCO / HZO’ CrO3 / AcOH;

NaBH4 / MeOH; eKOH / MeOH and after HC1 / H20; fBsz / F3B.Et20 or successive

treatment with L1'A1H4 / EtZO, C1Ts / C5H5N and heating; g03 / 5102, -80°C;

h .
(But)ZCr04 / Ac20 / AcOH; IPb(OAc)4 / I2 » cyclohexane, CaC0.,, 80°C.
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in 65% overell yield (6:1), following the sequsnce Ib-—w(IV,V)-—VI —(II,II1I),
by reductlon of VI with NaBH4 / ¥eOH and subsequent treatment with KOH / MeOH
and aqueous HCl,

The cyclic ethers IV and V are obtained by treatment of methyl labdanclate,
Ib, with Pb(0OAc) a / I, at 109G, under " hypoiodite reaction " conditlonss, with
a yield of 65% (1:1).

Oxidation of IV and/or V with Crﬂa / AcUH7 affords 77% of lactone XIII. If
the oxidation is carried out with RuD2 / NaID4 8' the ketoester VI is obtained
in quantitative yisld, Seponification and subsequent acidification of VI leads
guantitatively to a (3:1) mixture of spirclactones VII and VIII (65% overell
yield). These spirtb-(-lactnnas can also be directly synthesized by reaction af
Ia with LTA / I,, but the yield is only 26% (3:1),

Oxidative cyclizetion of 8,15-labdanediol, XII, with Pb(OAc)4 / 12 yields
80% of the spir'oketals9 IX and X {3:1) which, when oxidized with Ru0,, / NaID4 '
give 80% yield of the spirclactonss VII and VIII (3:1). If the oxidation of IX
and/ar X is carried out with (aut)zm-o 4 / Ac0 / AeDHm a 73% yield of lactone
X1 is obtainadn.

On the other hand, VII and VIII can be prepared from the acids XIV and XV
by the * dry ozonation " method > with yield of 76% (3:1).

The mixtures of epimers II/III, IV/V, VII/VIII and IX/X have been perfectly
resolved: II/III, VII/VIII and IX/X have been sspared by column chromatogrephy on
silica, eluting with n-hexane / diethyl ether, followsd by recrystallization in
n-hexane, On the other side, IV and V were ssparated by preparative H.P.L.C. on
silica, sluting with n-hexane / diethyl etﬁer (9:1). The absolute configuration
at C-12 in all of the spimers was determined by comparative studies of their
o N.M.R, (200 MHz) and 13
figuration at C-12 of II and III, has been corroborated by epplying the " Horeau

method * 13 to the triols obtained by reduction of II and III with LiAlHa.

C N.M.R. (50 MHz) spectre. Moreover, the absolute con-

All compounds reported in this study gave satisfactory microanelyses, and
were perfectly characterized by their physical and spectroscopic properties,

Moreover, the properties of the lactones synthesized by us, were identical
to those of the correspondent naturel products,isclated from p-hexane extract

of Cistus ladaniferus L.l.
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