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SYNTHESIS OF METHYL (R,S)—LICHENSTERINAI:E1

Sgppo I. Pennezmen

Department of Chemistry, Helsinki University of Technology,

02150, Otaniemi, Finland,

The methyl ester of (R,S)~lichensterinic acid was syn-
thesized from methyl o -ketopalmitate and 1-diethyl-
aminopropyne in three steps in 58% overall yield,

Recently a new synthesis of the 3~methyl-2{5H)-furanoid
structural unit (1) from ek-epoxyketones and f-diethyl-
aminopropyne was reported from this 1ab0rator&.2 A modi-
fication of this method in the synthesis of a natural
product is now reported.

(R,8)~Lichensterinic geid! (2, R = H) has been isolated
from some lichen species such as Icelandic moss (Cetraria
3,445 and its synthesls has been reported in-
volving the isomerization3’5’6 of protolichensterinic acid
(3), another lichen constituent. Both 2 and 3 show anti~
bacterial activity toward Gram positive organisms.
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Insofar (b -epoxy-ck-ketoesters are not very readily

available, it was reasoned that the furanoid ether oxy-~

gen of 1 could perhaps be indroduced at z later stage
of synthesis, allowing d-ketoester to be used as the
starting material. Thus, using methyl o-ketopalmitate

(4} only three synthetic steps were required to convert
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it to 2 (R = Me), the two last steps being carried out
in one pot {Scheme 1).
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Scheme 1.

The ynamine 5 reacted smoothly with the keto group of 4
giving via the oxetene rearrangement the expected product
6 in 86% yield. The allylic Wohl-Ziegler bromination
(methylene attack preferred %o methyl) of & led to the
intermediate 7 which was not isolated, but the reaction
mixture was treated directly with agueous sodium béoar—
curred, followed by spontaneous lactonization and ex-
pulsion of diethylamine, After purification a pale yel-
low, viscous 0il was obtained, According to the spectral
data the o0il was identified as the expected (R,S)-mix-
ture of 2 (R = Me)., Asano and Kanemat3u4 give the melting
point of pure R-form of 2 (R = Me) as 53-4°C. The yield
was 67% and thus the overall yield was 58%.

bonate, Hydrolysis of the reactive allylic bromide” oc-
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Experimental
2
Compound &:

To a mixture of 200 mg (0.7 mmol) of methyl o -ketopalmi-
tate! and 0,10 ml (0.7 mmol) of 1—diethylaminopropyne10 in
10 ml of dry ether 200 mg (1.1 mmol) of dry magnesium bro-
mide was added and the reactants were stirred under argon
for 30 mins. During this time a very viscous syrup develi-
oped on the walls of the reaction flask, Water was added
and the ether solution was dried with NaESO4 followed by
the evaporation of ether. The product & was isolated from
the residue by preparative TLC (silieca sgel ; elution with
EtOAc /CHCIS, 1:9). The yield was 238 mg (86%) of a pale
yellow, viscous oil,

S: 3.63 (3H, s}, 3.24 (4H, q, 7 Hz), 2.30 (24, t, 7 Hz),

1.90 (3K, =), 1.32 (22H, broad s), 1.10 (6H, t, 7 Hz),
1.00 (3H, t, 7 Hz).
m/e: 395 (M7).

Compound 2 (R = Me):

100 mg (0.25 mmol) of the adduet 6 and 50 mg (0.28 mmol)
of NB5 in 5 ml of 0014 were refluxed for 3 hrs.8 The mix-
fure was cooled and 0014 wag evaporated under reduced pres-
sure, The residue was dissolved into 10 ml of H,0 / THF
{1:2) and 200 mg of NaH003 was added and the mixiture was
refluxed for 5 hrs.g After evaporation of the solvents
the product 2 was isolated by preparative TLC (silica gel;
elution with EtOac / CHC1 5, 1:9), The yield was 57 mg
(67%) of a pale yellow, viscous oil,

§ : 3.70 (34, s), 3.68 (1H, t, 7 Hz), 1.90 (3H, broad s),
1.30 (24 H, broad s), 1.00 (3H, t 7 Hz).
m/e: 338, 323 (M'-15; base peak).

1049

1978




The author wisgshes to0 thank Professor T. Hase for his

kind discussion.

10.

References and footnotes

Systematic name: Methyl 2,5-dihydro-4-methyl-5-oxo-2-
tridecyl-3-furoate.

Pennanen S5.I., Tetrahedron Lett., 1977, 2631.

Asano M. and Kanematsu T., J. Pharm, Soc. Japan, 1931,

51, 390.

Asano M, and Kanematsu T., Chem, Ber,, 1932, 65B, 1175,

Cavallito C.d., Fruenauf D,M, and Bailey J.H.,

J. Am, Chem. Soc., 1948, 70, 3724,

Bloomer J.L., Eder W.R. and Hoffman W.F., J. Chem, Soec,

{c), 1970, 1848,

Kuwata T., J. Am, Chem. Soc., 1938, 60, 559.

Greenwood F.L., ¥Kellert M.D. and Sedlek J., Org. Synth.,

Coll. Vol. IV, 1963, 108 and references therein,

Burgstahler A.W, and Nordin I.C., J. Am, Chem. Soc.,

1961, 83, 198,

Commercially available,

Received, 17th April, 1978

- 1050




