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Carbon-carbon bond formations based on the reactions of dianions are of interest, because high
regio— and stereoselectivities towards electrophiles have been achieved. Among these dianions, the vicinal
dianions of succinic acid derivatives have been extensively demonstrated to be useful reagents for the
preparation of various classes of compounds. In the course of our study on using succinic acid derivatives
as versatile 4-carbon building blocks for synthesis of some r.atural products containing the Y-butyrolactone
nucleus, including lignans; we investigated the reactions of the vicinal dianions 1, 2 and 3, which could
be obtained by treatment of triethyl ethanetricarboxylate, diethyl &r-aroylsuccinates and (4S5,5R)-3,4-
(dimethyl-2 -oxo-5-phenyl-imidazolidin-~1-yl)butane-1,4-dione with 2 equivalents of lithium diiso-
propylamide in tetrahy-drofuran at -78 °C for 1h. The vicinal dianions 1 and 2 reacted with carbonyl
compounds regioselectively at [3-carbon to furnish the corresponding B-hydroxy adducts which underwent
lactonisation to provide Y-butyrolactones 4 and 5, respectively, upon acidic work-up. These Y-
butyrolactones were found to be versatile inter-mediates for preparation of various types of compounds.
Thus, Y-butyrolactones of type 4 were converted into (+)-lichesterinic acid, (+)-phaseolinic acid, ()-
nephromopsinic acid and (+)-dihydroprotolichesterinic acid. Furthermore, «t-aroyl-y-butyrolactones 5
were used as starting materials for syntheses of Ql-arylidene-Y-butyrolactones 6, 2,6-diaryl-3,7-
dioxabicyclo{2.3.0]octane-4,8-diones 7, thuriferic acid ethyl ester and analogues 8, and picrodophyllone
(9). The bis-lactone of type 7 was used as an important precusor for the preparation of gmelinol (10),
which exhibited anti-malarial activity. Highly diastereoselective alkylation of chiral vicinal dianion 3 was
also investigated. The method provided a new general strategy to (R)-[3-arylmethyl-7y-butyrolactones 11,

which are important precusors for syntheses of some lignan natural products.

| ® 0
EtO,C.__-CO,Et ® CO,E ® O Li Me.
) 2Li Ar 2Li RN -
NS X X N N
X Xy ¢ K
© ™o,k © ™CO,Et c ® R
1 2 3
Al
' 0. O \\Ar
EtO,C CO,Et EtO,C  COAr LoCQ EtO,C  CO,Et .
Hiv—<{11R
AN \
R” Mo~ o ar” Yo7 e Ar” Yo7 Yo AT g7 TAr ar?” ~o” o
4 5 6 7 8. R = Me, OH, CH,SPh
(@] O OMe
O 6] OMe
< < 0 O “‘\\ Ar///’.
Ar = o Htr}—{110H o X0
9 [¢)
MeO OMe 12
OMe MeO

10 OMe



TE 159865

Qur research group has also searched for cytotoxic lignans or other types from plants with the aim
of obtaining lead compounds for the development to anti-cancer drugs. Eighteen species of Phyllanthus
were collected from all parts of Thailand. Only two species, Phyllanthus taxodiifolius and Phyllanthus
acutissima were chosen for detailed investigation as the potent cytotoxic activities were found in their crude
MeOH extracts and the fractions from the partitions.

Ten componds have been so far isolated from Phyllanthus taxodiifolius. The structures of
triterpenes 1 and 2, lignans glycosides 3-5 and 9, and amides 7 and 8 have been characterized.
Compound 9 is a new lignan glycoside. Cytotoxic activity evaluation of compound 1-6 have been carricd

out, but the evaluation of compounds 7-9 is in progress. Compounds 3 and 4 showed potent cytotoxic

activity in several human and mammalian cancer cell lines.
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The investigation of Phyllanthus acutissima has resulted in the isolation of seven compounds. The

structures of four known canthin-6 one alkaloids 11-14 and known coumarin 15 have been identified.

The structure elucidation of two isolated new triterpenes 16 and 17 have not been fully characterized.

y evaluation of all isolated compounds against a panel of human and mammalian cancer cell
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