[ 22 ]
K4 %k E #

BELE¥FN & *
BYBHOAH ¥ W
¥R EES [EFEE2216%F
EMEESORM ¥kl 34 3H25H
25 0EH BRFENARENERREFR
CEARBIGE 4 458 1 L)
X DEH Studies on the Synthesis of Potentially Bioactive Glycerophospholipids
. (EREHEES VoY VIEEOARICET 285K
MXBAEZRE #i BHEE #HR DPREF  ER HPEES

Lipid hydroperoxide, associated with many diseases such as atherosclearosis, diabetes, arthritis and
Alzheimer’s disease, undergo secondary chemical processes either enzymatically or nonenzymatically to give oxo
lipids as one of its major products. The oxo lipid is believed to be important physiologically and pathologically but
remains poorly understood. On the other hand, lysophosphatidylcholine, another class of phosphoglyceride, is
generated in the hydrolysis of phosphatidylcholine by phospholipase A,. It shows a wide spectrum of biological
activities, ranging from inflammation to atherosclerosis, and thus has attracted much study interest. Due to very low
concentrations of the oxo lipid and of some potent lysophosphatidylcholine in biological systems, their synthetic
preparation, as well as that of their derivatives is an important prerequisite to the elucidation of the chemical-
structural basis of their biological mechanism of action.

In the present studies, synthesis of a group of oxo phosphatidylcholines 1, and a novel lysophosphatidylcholine
2 (lyso-PC) was targeted. The oxo phospholipids (1) bears oxo derivative of linoleic acid or arachidonic acid. The
lysophospholipid (2), that naturally occurs in the marine sponge Spirastrella abata, and has a cyclopropane moiety,
inhibits the biosynthetic conversion of lanosterol into cholesterol.

It resulted in the synthesis of a geometric mixture frans and cis-13'-oxo-15-eicosatetraenoyl-1-stearoyl-sn-
glycero-3-phosphocholine ( APC-CO, 1a and 1b) from arachidonic acid via oxo free acid 15-OETE, and of another
geometric mixture trans and cis-11’-0x0-13"-octadecadienoyl-1-stearoyl-sn-glycero-3-phosphocholine (LPC-CO, 1c and
1d) from linoleic acid via 13-OODE. 13-OODE and 15-OETE, which also were geometric mixtures, were found to
undergo conversions in one-way between the isomers under weak acidic conditions. The conversions may contribute
to the reactivity of oxo lipids.

Using the synthesized oxo lipids as standards, a major product from the decomposition of a
phosphatidylcholine hydroperoxide has been identified as LPC-CO. And, it is likely that 13- trans-OETE, 11-trans-
OODE, and 11-cissOODE were present in an animal blood sample whereas the oxo phospholipids could not be
detected in the sample.

On the other hand, the lyso-PC (2) has been synthesized from methyl cis-11-octadecenoate in overall yield of
35% for the four-step sequence synthesis. Conversion of monoester 17, a key intermediate in the synthesis, to
isopropylidene glyceryl ester and subsequent comparison of its optical rotation with that of the same ester prepared
from single authentic isopropylidene glycerol led to the determination of the absolute configuration at the chiral
center C-2 in 2 as R, with optical purity of 60% ee. The determination is also supported by 'H NMR experiments and
HPLC analysis.

In the investigation of reactivity and biological activity of the synthesized lipids, the reaction of APC-CO with
nucleophiles such as ethylamine and glutathione was observed. Both APC-CO and the lyso-PC 2 showed a toxic effect
on HelLa cells.



RXEBEERRODEE

BRICL > TAOSNCRR{ERBMENRERSTSHRRT7 7F2)0aY
VIZRICFRETHY, BKLTERICHANKRZIVEEY (F+VE) X
RIDZENMDONLO>TNS, COLSBETRIIEEKATHERE-VBBIN, £
DESIBAXFVEOESAYREDIEERISICOVWTIIASHICESNTUWAE
W AARTIRIEZRAXFEEAF VIR 77 F2NAY L OEREER
L. TDERBREIKEVRF S F—HICLITBMEHRDBER
ft, £ RARIFF I BOKEEANORT, TDT7INIA-NDT b ~DO8
£, UNR—ERBICLDIRTTY VBROUKRIRNBES, KRT+PITRF
WVEH, RRERUAFVIENROBENSRD. £, Bon/YARRE
BN TRERISHEER/IOINIFA LV DFA-NBERBTHICLERDT
HREUE, COBRIECATHF VBRI 7F2NaY BERLH
B, £GRECASHORBERIZTAIEEERELTIS, BEEYDO—
DTH3BRMLLAVATFOA-NEAREREREZ2BTIVVYRRZ7F2
VAU UHBEORRIIN—-TICE>TRAEEhE, COVRBRESFAICY
sn7anR>EBTH7VE0YU VEBERO—DOTAERERTHS. & R
REIZOMBOBBREFENT, PEVAXARIARE, YNR—ERIEICLS2-
O-benzylglyceroln® > o0 7ANR EHIEMHBOIEFRIRNBA, KR
T ZPIRATFINEBRUR I BOREEZEL—BORISICK > TERKIC
MOTEINLA. Bk, 2HBOEREHBES YO VIEROSHRED
Wi, ThonEABEICHTIREBICRTIMRICAMTSI LA KE
WEBIONDZENSEETHY, BEFMUOMES+IBEDIHDENE
L7.



