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STEREOCONTROLLED TOTAL SYNTHESIS OF (+)-TUTIN, A TOXIC SESQUITERPENE OF PICROTOXANE-TYPE

*
Kazumasa Wakamatsu, Hideo Kigoshi, Kenji Niiyama, Haruki Niwa, and Kiyoyuki Yamada

Department of Chemistry, Faculty of Science, Nagoya University, Chikusa, Nagoya 464, Japan

Abstrnact. The §inst total synthesdis of (+)-tutin (1), a toxic sesquiterpene of picrotoxane-
Zype Lsolated from the poisonous plants of the Coriardia species 4s described.

Tutin (1), the poisonous principle isolated first in 1901 from the three New Zealand
Coriaria species ('tutu"” or "toitoi" in Maori)l) and later from the same species native in
Japan,z) is one of the representative members of the picrotoxane sesquiterpenes. The

structure of tutin including the absolute stereochemistry has been established by the X-ray

3a,b) 3c,d)

crystallographic studies coupled with chemical and chiroptical means to be

represented as the formula 1. The biological activities of tutin (1) have been known to be

nearly identical with those of the representative picrotoxane sesquiterpenes, coriamyrtin (2)

4a)

and picrotoxinin (3). Recent neuropharmacological studies have shown tutin (1) to be the

4b)

specific antagonist of y-aminobutyric acid (GABA). We have been engaged in the synthetic

studies on the picrotoxane sesquiterpenes, resulting in the total synthesis of (+)-coriamyrtin

5)

(2) and (-)-picrotoxinin (3) very recently. As part of our continuing studies in this field,

we describe herein the first total synthesis of (+)-tutin (1) in the stereocontrolled manner.

1

The present synthesis started from the (-)-bromo alcohol 4 which was employed in our

2 3 KA

5) Silylation (t—BuMe251OSOZCF3, Py, CH3

4 and treatment of the resulting silyl ether with potassium superoxide under the Corey's

synthesis of (+)-coriamyrtin (2). CN, 0 °C, 30 min) of
conditions6) (DMSO-DMF, 0 °C, 20 min) gave the allylic alcohol 27)[mp 87-88 °C (ether-hexane),

[a]%7 -12.6° (¢ 1.23, CHC1 ), 73/8a) from 4]. Treatment of 5 with lead tetraacetate (benzene,
reflux, 7 h) yielded the de51red cyclic ether 6 )[mp 87-88.5 °C (hexane), [u] +35.7° (c 1.45,
anc1,), 5727,

w1th acetyl bromide in the presence of CaH 9)(Bu NBr, CH

Selective cleavage of the allylic ether linkage in 6 was executed by reaction
5CNs 40 °C, 4 h) to afford the acetoxy
bromide 77)[colorless oil, [u] —62 3° (c 0. 8, CHC13), 94410)], des1lylation (Bu NF, THF, room
temp., 1.5 h) of which gave the epoxy olefin 8 [colorless oil, [d] -158° (c 0.53, CHC13),
9978077, 12 50 (¢ 0.38, CHC1,)]
MeOH, 0 °C, 3.5 h) and

Conversion of 8 into the carbonate 9 )[colorless oil, [a]

was performed in 89% overall y1eld ©) by alkaline hydrolysis (K 3,

3873
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5 Ry=OH, Ry=H 8 R=COCH3 10 X=Hy, R=CO,CH,CCl3
1 Ry=Br , Rp=0COCH, 9 R=CO,CH,CCly 11 X=0 , R=C0O,CH,CCly
subsequent esterification (ClCOZCHZCCl3, Py, room temp., 1.5 h). Epoxidation of 9 with peroxy-

trifluorocacetic acid (NaZHPO4-12H20, CHZCIZ, 35 °C, 4 h) yielded the desired bisepoxide 397)

[colorless oil, [a]52 ~107° (c 0.56, GHCL,), 432°%)]. Oxidation of 10 with ruthenium tetra-

oxide (RuCl3—NaIO4, pH 7 phosphate buffer-CHscN—CC14, 40 °C, 24 h)ll)
ethoxycarbonyl a-bromotutin (l;)7)[color1ess oil, [a]%9 -124° (c 0.6, CHCl3), 73%80)], the
spectral (IR, 1H NMR and mass), optical and chromatographical properties of which were

gave 2,2,2-trichloro-

identical with those of the authentic samplelz) derived from natural tutin (1) in all respects.
Finally, reduction of 11 with zinc powder (NH4C1, EtOH, reflux, 1.5 h) provided (+)-tutin (1)
[mp 204-205 °C (hexane~CHCI,), mmp 203-205 °C, [a111)7 +13.9° (c 0.75, MeoH), 9928%)7.1%)

The spectral (IR, lH NMR and mass), physical (mp and [a]D) and chromatographical properties of
synthetic 1 were completely identical with those of natural tutin (1) in all respects.
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