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STEREOSELECTIVE SYNTHESIS OF THE (*)-IRELAND ALCOHOL
*
Satoru Ikegami, Tsutomu Katsuki, and Masaru Yamaguchi

Department of Chemistry, Faculty of Science, Kyushu University 33,
Hakozaki, Higashi~ku, Fukuoka 812, Japan

Summary: The Ireland alcohol, a key intermediate for the synthesis of tirandamycin A, was
prepared in a stereoselective manner, where titanium-mediated [2,3]Wittig rearrangement and
iodolactonization were used as key steps for the construction of four consecutive asymmetric
centers.

1)

Tirandamycin A (1) isolated from Streptomyces tirandis sp. n. is an antibiotic having an

inhibitory activity toward RNA polymerase and is structurally characterized by 3-
dienoyltetramic acid and stereochemically interesting bicyclic acetal moieties, Although

2)

tirandamycin has been synthesized in several ways, our recent interest in construction of

consecutive asymmetric centers3)

was the reason for our noting this unique structure. In 1981,
Ireland et al, reported the synthesis of tirandamycic acid, a degradation product of 1, wherein
multistep transformation of D-glucose into an intermediary alcohol (2, the Ireland alcohol)
containing a bicyclic structure with four consecutive asymmetric centers was involved.za) In

this communication, we describe the straightforward stereoselective synthesis of the alcohol 2.
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The synthesis started with (2,3-syn,4E)~-6-benzyloxy-2-hydroxy~3-methyl-4-hexenoic acid
ester 3 which was readily prepared by newly developed syn,E-selective [2,3]Wittig rearrange-
ment,4) and which carried two chiral centers to be C4 and C5 asymmetric carbons of the target
molecule 2. The introduction of other two contiguous chiral centers was achieved using iodo-
lactonization and regioselective alkylative epoxide-ring opening as key reactions. Compound 3
was first converted to (2,3-syn,3,4-anti)-epoxy ester 4 according to the reported procedure.S)
Compound 4 was then transformed into the epoxy alcohol 5 by the sequence: i) Hydroxyl

protection as a THP ether6)

., 1i) LAH reduction, iii) protection of the resulting alcohol with
pivaloyl group, and iv) debenzylation. The treatment of 5 with lithium dimethylcuprate gave
the desired 1,3-diol 6 where no contamination of the regioisomeric 1,2-diol was detected. The
requisite four consecutive asymmetric centers being thus constructed, the remaining
introduction of the enone unit was carried out as follows. The 1,3-diol 6 was converted to the
aldehyde 7 by the sequence: i) Protection of 1,3-diol as an acetonide, ii) alkaline hydrolysis,

7)

and iii) Swern oxidation. Compound 7 was treated with lithiated 1,3-dithiane to give

diastereomeric products (1:1)8) which, after protection of the newly formed hydroxyl group as a

9)

p-methoxybenzyl (MPM) ether, were converted to an aldehyde 8. The Wittig-Horner olefination

of 8 with triethyl 2-phosphonopropionate gave a 1:1 mixture of 2- and E-unsaturated esters

5285



5286

which could be readily separated by silica gel chromatography. The alkaline hydrolysis of the
Z-isomer 9 followed by the treatment with methyllithium afforded the (Z)-enone 10, setting the

stage for the construction of the bicyclic acetal structure. The desired acetal formation

6)

occurred when compound 10 was treated with pyridinium p-toluenesulfonate®’, and deprotection

of the MPM ether and oxidation of the resulting allylic alcohol were effected by DDQ

treatment?) 1

affording the Ireland alcohol 2.19) The identity of 2 was established by lH NMR

11)

comparisons, All chemical shifts were within 0.01 ppm of the reported signals of 2.2b'12)
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