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Synthesis and Absolute Configuration of (+)-Hyperolactone B
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Abstract: The synthesis of (+)-hyperolactone B 2 , isolated from Hypericum chinense L., was accomphthd
from (§)-malic acid. This synthesis unambxguously established the absolute stereochemisiry of hyperoiacione B.
© 1998 Elsevier Science Ltd, All rights reserved.

Hyperolactones A, B,and C (1, 2 and 3) are unique spiro compounds isolated from Hypericum chinense
L.,! which have a 2-alkyl (or phenyl)-9-methyl-9-vinyl- 1,7-dioxaspiro[4.4]non-2-ene-4,6-dione skeleton.
Recently, we have reported the first total synthesis of (+)-hyperolactone A 1 from 3-furoic acid.? We now
describe herein the synthesis of (+)-hyperolactone B 2 from (§)-malic acid in a stereoselective fashion, which
enables us to establish its absolute stereochemistry unambiguously.
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(-)-Hyperolactone A (+)-Hyperolactone B (-)-Hyperolactone C
D.e“h l _S 3R)-(+)-3-methyl-2-hydroxysuccinate 43 was successively exposed to alkylation,* selectiv
alkaline hydrolysis, and reduction conditions to give a-hydroxy-y-lactone derivative 6. As presented in the

reaction scheme, 6 was converted to the known compound 97, isolated from Marshallia tenutfoha, via key
compound 8a. It became apparent that the stereochemistry of the constructed quaternary carbon center of 8b
was S-configuration.

The aldol reaction of the lithium enolate of 8a with aldehyde 10? afforded 11 in 75% yield. Successive
treatment with Jones reagent provided 12 in 95% yield (a : b =1:1) as a separable mixture. Acid-catalyzed
hydrolysis (3 M HCI, THF, reflux) of 12a% gave 27 in 91% vyield, which was identified as (+)-hyperolactone B .
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Marshallia tenuifolia

Reaction Conditions : (a) ref. 3 (b) 2 equiv. of LDA, BnOCH,CH,l , THF, - 78'C, 58% (c) 1) KOH,
MeOH-H,0, 97% 2) Super hydride®, 75% (d) 1) MOMCI, (i-Pr),EtN, CHyClo, 2) Pd-C, Hy, MeOH,
87% (2 steps), (e) 1)0-0;NCgH4 qpr‘m BusP, THF, 2) 30% H,0,, THF, 67% (2 steps) (f) TMSBr,
CHQClg, 37% (g) Pd-C, H2‘ 910/0.
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The NMR spectra® of synthetic 2 was in agreement with that of the natural product.!® Thus, we
have completed the total synthesis of 2. This synthesis discloses that the stereochemistry should be depicted as
(5R, 95)-(+)-9-ethenyl-9-methyl-2-isopropyl-1,7-dioxaspiro[4.4]non-2-ene-4,6-dione for hyperolactone B. The
absolute configuration of hyperolactones A and C will soon be decided by the similar synthetic method.
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35, EtOH) : 1it.'® mp 53°, [a]y + 411°.

1H NMR (300 MHz, CDC13) o 1.16 (s), 1.22 (d, J=6.9 Hz), 1.23 (d, J=6.9 Hz), 2.78 (sep, J=6.9 Hz),
4.25 (d, J=8.8 Hz), 464(d J=8.8 Hz), 5.21 (d, J=17.6 Hz), 5.24 (d, J=10.9 Hz), 5.36 (s), 5.87 (dd, J=
10.9 Hz, J=17.6 Hz); 3C.NMR : 8 15.3, 19.3, 19.6, 30.4, 48.4, 73.2, 91.8, 101.2, 116.0, 136.7,
168.0, 197.4, 201.2.
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