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ABSTRACT

ABSTRACT

Natural products are important source for new drugs. Chiral vicinal amino alcohols
constitute an important class of compounds which exist in many bioactive natural
products and medicinal agents. They exhibit various bioactivities including anticancer
activity, and also serve as versatile chiral auxiliaries in the asymmetric synthesis.
However, they only exist in minute amount in the nature. Thus it is important to
establish a facile method for the asymmetric synthesis of -amino acids.

(2S,3R)-2-Aminododecan-3-ol (1), which was isolated from the ascidian Clavelina
oblonga, displays excellent antifungal activity. (2S,3R)-2-Aminotetradecan-3-ol
(xestoaminol C, I1), which was collected from the secondary metabolites of sponges
Xestospongia in Fiji by Jiménez and Crews in 1990, is a inhibitor of reverse
transcriptase and shows broad-spectrum activity against parasites and microbes.
(2S,3R)-2-Aminooctadecan-3-ol (spisulosine, 111) was isolated from the clam Spisula
polynyma and is a cytotoxic compound that inhibites the cell proferation.
(2S,3R)-2-Aminooctadecan-1,3-diol (DHS, 1V) is an principal medium in vivo
biosynthesis of sphingosine. These natural products contain the same
(2S,3R)-configuration and the configuration at C-2 is the same as that of the natural

a-amino acids.

NH, NH,
OH OH
(2S,3R)-2-aminododecan-3-ol (I) xestoaminol C (11)
NH; NH,
/:\r\/\/\/\/\/\/\/ HO\/:\‘/\/\/\/\/\/\/\/
OH OH
spisulosine (111) dihydrosphingosine (1V)

This thesis contains two parts. The first part is about the asymmetric synthesis of
naturally occurring chiral vicinal amino alcohols. We used the natural a-amino acids:
L-alanine and L-serine as the chiral starting materials, and N-dibenzylated derivatives

to improve the stereoselectivity of the Grignard addition to a-amino aldehydes. A one



ABSTRACT

pot Swern oxidation-Grignard addition procedure was established to avoid possible
racemization, In such a manner, the anti-diastereoselectivity of the Grignard addition
is about 90% d.e., and the e.e of the products is up to 99%. Thus starting from
L-alanine, the total syntheses of (2S,3R)-2-aminododecan-3-ol (1), xestoaminol C (11)
and spisulosine (111) were accomplished in four steps respectively with overall yields
of 40%. Starting from L-serine, the total syntheses of (2S,3R)-
2-aminooctadecan-1,3-diol (DHS, 1V) was accomplished in five steps with an overall

yield of 20%.

NH, NBn, NBn,
R = R - » R . R —>
~">CooH ~"CcHo
R=H, L-alanine v OH
R:OH, L‘Serlne Vi Rl = n'Cngg, n‘Clles, n‘Cl5H31
NH, NH,
OH OH
(2S,3R)-2-aminododecan-3-ol (1) xestoaminol C (1)
NH, NH,
OH OH OH
spisulosine (I11) dihydrosphingosine (1V)

The second part of the thesis iIs about the asymmetric synthesis of the aza-analog of
prostaglandin: 8-aza-PGE;. Prostaglandins (PGs) are lipids existing in minor amount
in human body which exhibit significant physiological activity at hormone-like
concentration. Much effort has been paid to the synthesis of PGs. The second theme
of this thesis was to accomplish the chiral building block V111, expecting to be useful
for the synthesis of 8-aza-PGE;. Starting from (S)-malic acid, compound VII was

obtained in 3 steps with a total yield of 52%. Then N-alkylation of V11 afforded VI1I.

g steps
a0 S S )
HOOC ~COOH ~— — 0=\ "0 LN ToTss
H PO
L O
(S)-malic acid VII VI

Key word: L-alanine, L-serine, chiral vicinal amino alcohol, PG analogs, (S)-malic
acid, asymmetric synthesis, Grignard addition
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NBA
NMM
NMO
PDC

Ph
PMB
Poc
PPTS
p-TsOH
Py (pyr)
TBS (TBDMS)
TBAF
TEA
TFA
THF
TMS

Ts

N-bromoacetamide/ N-JRAX, Z It fi%
N-methylmorpholine / N-H & R ik
N-methylmorpholine oxide / N-FJE Ik AL 4y
pyridinum dichromate / F£% FRILLIE £h

phenyl / ZR%E

p-methoxybenzyl / %} H 4 Bk 2
i-propoxycarbonyl / 5 N4 B

pyridinum p-toluenesulfonic acid /* XJ F A Rtk e &5
p-toluenesulfonic acid / X F i iR

pyridine / MERE

t-butyldimethylsilyl / ] & = LA SE
tetrabutylammonium fluoride / VU ] 3G AL
triethylamine / — 4 Ji

trifluoroacetic acid / — 9 LR

tetrahydrofuran / PUZ{WK IR

trimethylsilyl / — 1 JE AR

p-toluenesulfonyl or Tosyl / i FF 2 fisf i L
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