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ENANTIOSPECIFIC SYNTHESIS OF NATURAL (+)-(S,S)-(CIS-6-METHYLTETRA-
HYDROPYRAN-2-YL)ACETIC ACID, A CONSTITUENT OF CIVET

Yukio MASAKI,* Yuzuru SERIZAWA, Kinnosuke NAGATA, and Kenji KAJI
Gifu College of Pharmacy, 5-6-1 Mitahora Higashi, Gifu 502

(+)-(S,S)-(cis-6-Methyltetrahydropyran-2-yl)acetic acid,
a constituent of the glandular secretion from the civet cat was
synthesized enantiospecifically from (+)-(R,R)-diethyl tartrate via
stereospecific reductive ring opening of an optically active 5,7-
disubstituted 6,8-dioxabicyclo[3.2.1]octane derivative.

(cis-6-Methyltetrahydropyran-2-yl)acetic acid (1) was isolated as a constituent
of civet, the glandular secretion of the civet cat (Viverra civet;g).l) It has
been found that the natural compound is optically active and has (2S,6S)-configu-
ration of the asymmetric centers by a chiral synthesis and NMR study of the racemic,

optically active synthetic, and natural compounds 1 in the presence of a chiral
shift reagent.z) ~

Recently we reported a short synthesis of (+)-exo-brevicomin in which we
developed a new methodology for transformation of optically active tartrate into
6,8-dioxabicyclo[3.2.1]octane derivatives effectively utilizing the inherent C2~
symmetry of tartrate.s) Here we disclose an enantiospecific synthesis of the
titled compound (1) using 6,8-dioxabicyclo[3.2.1]octane derivative (8) as the key
intermediate which was prepared from (+)-(R,R)-diethyl tartrate Qg) as the chiral
starting material, and stereospecific reductive ring opening of the bicyclic carbon
framework (2 -

Etoﬁ S0,Ph X
H
HO~G _#CO.Et SO.Ph
2 4 2 ? R \\\\H
4 - ——e ——
H '"“COZEt |ll|m R n'""/OMS
H v H H
3 5 R=CO,Et 8 X=S0,Ph
2

R=H
R=Me

1
~
2



1602 Chemistry Letters, 1983

Acetalization of 3 with 4-phenylsulfonyl-2-butanone diethyl acetal (4) in
the presence of p-TsOH (benzene/reflux/20 h) gave the sulfone-ester (5) as a syrup
([a]D-16 0°) 4) in 85% yield. Reduction of the ester function with NaBH45) (EtOH/
0-5 °C/1 h) providing the diol (§) followed by mesylation on treatment of g with
2.2 equiv. of MsCl in pyridine (0-5 °C/3 h) gave the crystalline dimesylate (1)
(mp 96-98 °C) in 77% overall yield from 5. The dimesylate (7) underwent smoothly
intramolecular alkylation on treatment with 1.2 equiv. of n-BuLi in THF at -20 °C
for 1.5 h to furnish a 6,8-dioxabicyclo[3.2.1]octane derivative (8) ([a]D-34.5°)
as a viscose in 82% yield.

Mundy has found recently that 5,7-dimethyl-6,8-dioxabicyclo[3.2.1]octane
underwent reductive cleavage by use of AlH3 to give stereospecifically 2,6-cis-
tetrahydropyran derivative from which the racemate of 1 was synthesized.6)

The bicyclic compound (ﬁ) contains the whole carbons for construction of 1,and
the requisite configuration of one (B-position to carbonyl) of the two asymmetric
centers in 1

After selectlve desulfonylation of 8 by treatment with Na and EtOH in THF
(-20 °C/2 h/60%), the resultant bicyclic compound (9 ([a]D-45.S ) was submitted
to the Mundy's condition (excess A1C13-LiA1H4(4:1) complex/EtZO/reflux/S h) to
afford the desired alcohol (12) ([a]D+10.0°) in high (80%) yield as the stereo-
chemically homogeneous compound which exhibited a single doublet at 1.17 (3H, J=
6.0 Hz, CH3 CH-0), a singlet at 3.10 (3H, CHSSOZ)’ and a doublet at 4.34 (2H, J=
5.0 Hz, (OH)CH- CLI_2 OMs) in NMR. 4) Treatment of 10 with KZCO3 in MeOH (0-5 °C/
1.5 h) gave the epoxide (1}) (79%), which showed also a single doublet at 1.20 (3H,
J=6.0 Hz, CHS-CH-O) The epoxide (11) was converted to the alcohol (n~) ([oz]D
+24.6°) in 48% overall yield via the V1ny11c compound (12) by deoxygenation of 11
with KSeCN7) (excess) in aqueous MeOH (20 °C/20 h) followed by hydroboration (BH /
THF/20 °C/2 h then 3 mol dm -3 NaOH/30% H /20 °C/3 h). Jones oxidation of lélat
20 °C for 1 h gave the desired carboxylic acid ¢Y) ([a]D+46.8°(benzene)) in 71% as
a syrup, which was esterified with CHZN2 in EtZO to provide the methyl ester (2).
The spectral data (NMR, IR) of the carboxylic acid (1) and the methyl ester (2
([a]D+41.2°(benzene)) were identical with those of the authentic compounds1 »2
respectively.
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