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SYNTHESIS OF (+)-CORONAFACIC ACID
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Coronafacic acid (1) is one of the components of coronatinel)( )}, a phyto-
—~ ~
toxin produced by phytopathogenic bacteria of Italian ryegrassz’3), and also

isolated directly from the culture broth. Since the partial synthesis of
coronatine from natural coronafacic acid and optically active coronamic acid QE)
which was obtained by stereoselective synthesis and subsequent optical resolu-
tion, has been completed4), the synthesis of (+)-coronafacic acid means the total
synthesis of coronatine in formal sense except optical resolution. In this com-

munication we wish to disclose the first synthesis of (+)-coronafacic acid.
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Diels-Alder reaction of 2-ethyl-3-methoxybutadiene with cyclopentenone,

heated at ca. 200°C for 27 hr in xylene afforded, accompanied migration of double

1

film 4740, 1660 cm~!, related

bond, a stereoisomeric mixture 4, m/e 194 (M+); max

to ethyl group in 38% yield. The migrated feature was confirmed by the NMR spec-
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trum, in which two signals due to vinylic protons were observed at 6‘4.50 (J=
3Hz) and 54.62 (J=4Hz) in a ratio of ca. 1 : 1. cis-Configuration at ring

jucture protons in 4 was deduced from the NMR spectrum which indicates one proton

multiplet at 53.00 ascribable to ({-keto methine of ci‘s-l-hydrindanones). The

£film -1

adducts 4 were converted to alcohols 5, m/e 196 (M+), Q 3350, 1660 cm
~ ~ max

with NaBH4 reduction in tetrahydrofuran, Treatment of the alcohol $ with 1,.2N-

HC1 yielded two ketols 6, \}f"l‘“ 3450, 1700 en”t; § SPC13 0.95 (3, t, J=THe,
H —_— H _—>
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CHz), 1.15~2,60 (14H), 4.40 (1H, m, CH-O) and 7, mp 62~63'C, C,;H,g0,, m/e 182

11

M%), v EBX 3350, 1705 ea”l; §S0C13 0.95 (3u, t, J=THz, cH

™S 1.10~2.60 (14H),

3)’
4.40 (1H, m, CH-O). The stereochemistry of the hydroxyl group in 6 was deduced

from the observation that under conditions of formylation using sodium hydride

in benzene, easy dehydration of the hydroxyl group with vicinal 7a-H involved.
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This fact indicates that these occupy trans disposition each other. On the
stability of these isomers, the ketol 7 is more stable isomer than 6, since
alkaline treatment (NaOCHB) of 6 afforded isomer 7, predominantly. The stereo-
chemistry of each isomer was deduced from molecular model, in which stable

isomex 7 has one 1,3-diaxial interaction (Z,a) but less stable isomer 6 has two

(82). o
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The ketol 7 was rted t ranyl ether 8, m/e 266 (M* film ;560 cm~l
ol 7 was conve O a pyrany 8 m M), max cm T3

CDC1

s 3 0.90 (3H, t, J=7Hz, CH;), 3.55, 3.90 (each 1H, m, CH,-0), 4.30 (1H, m,

CH-0), 4.70 (1H, m, -CH’\g ). The pyranyl ether 8 was treated with ethyl for-

mate and sodium hydride in diglyme to formylated compounds 9, m/e 294 (M+),

film

max 1640, 1590 cm'l, which were shown to be a stereoisomeric mixture arising

from C-6 ethyl group, since in the NMR spectrum a pair of signals for each pro-
ton of 9 was observed. The results indicate that under the conditions of sequ-
ence of reaction, new equilibration with the configuration at C-6 ethyl group
was attained and the ratio of these isomers6) was elucidated to be 3 : 1. The
formyl compounds 9 were protected with isopropyl iodide to give an isopropyl

ether 10, m/e 336 (M'), y7f11“ 1680, 1590 cm™t; § %13 5,90 (30, t, J=7Hz, cH

max ™S 3) ’

o}

1.20 (6H, d, J=6Hz, CH-CH,), 3.00 (1H, m, -L-CH-), 4.20 (1H, septet, J=6Hz,
CH(CH,),), 4.60 (1H, m, HC(Q ), 7.20 (IH, 4, J=inz, =™ ). Reduction of 10 witn
LiAlH4 in tetrahydrofuran and subsequent treatment with acetic acid afforded

a stereoisomeric mixture of ¢,f-unsaturated aldehyde 117), m/e 278 (M*), film
~ max

2700, 1690, 1640 am™'; O Shs'3 6.70 ( 2/3H, br.s, =7 ), 6.80 (1/3H, 4, J=4Hz,
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=M ). Aftexr removal of the protecting group of 11, the products were separa-

ted by silica gel column to yield a pure aldehyde, 12, m/e 194 (M+), y)::;‘
3400, 2700, 1690, 1640 cm™t; SSPC13 1,05 (3, t, J=7Hz, CH,), 4.45 (1H, m
14 ] ’ ] ™S . s ’ = ’ 37 . ’ *

SCHOH), 6.65 (1H, br.s, =" ), 9,05 (1H, s, -CHO). Jones oxidation of the alde-
hyde 12 gave (#)-coronafacic acid, mp 117~119°C, CyoH1403 Which was identical

in spectral data and behavior on TLC with anthentic sample,
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5) The signals due to the keto methines in coronatine gz) and coronafacic acid
Q{) appeared at é;3.15 (in CD3C0CD3) and <§3.15 (in CDC13) respectively.

6) The same mixture QE) in a ratio of 3 : 1 was obtained by the formylation of
the pyranyl ether derived from a mixture of 6 and 7.

7) The configuration at C-6 of major isomer in 11 was deduced to be the same

with that of coronafacic acid 1, (8‘7.28, br.s.) from the coupling pattern.



