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A Stereocontrolled Synthesis of Derythro-Sphingosine and Drbo-Phytosphingsiné
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Since a variety of physiologically valuable compoundsoxazine4 ([a]3 -21.5,c 1.0, CHC}) exclusively in 85%
comprisgB-amino hydroxy ethylene subunttsye have been overall yield. The iodohydrin functionality &f was reduc-
engaged in developing stereoselective synthetic routes tively eliminated by sequential addition of trifluoroacetic
syn andanti-B3-amino alcohols. The routes have been estaanhydride and Nal to furnish alkene. The alkene was com-
blished by the electrophile-promoted intramolecular amidationpletely hydrolyzed and then protected to provide dihydroxy
of allylic> and homoallylic trichloroacetimidatés which carbamat& ([a]3’ -5.9,c 1.1, MeOH) in 92% overall yield
the stereochemistry is conceivably controlled by either steriécom 4. The olefinic double bond d& was ozonized and
or electronic effects. Sphingosine derivatives, regard¢gd as reduced. The resultant triol was converted into 6-membered
amino alcohols, have attracted considerable attention due tmenzylidenes (mp. 152-153C; [a]5 +24.5¢ 1.0, MeOH)
their crucial roleb in a number of biological functions in 65% overall yield frons. Swern oxidation 06’ and the
including inhibitory activity against protein kinase They  subsequent modified Julia olefinatimith 7 afforded a 2.8
are essential components of sphingolip&g, cerebrosides, : 1 mixture oftrans andcis-alkenes8t and8c, in 71% com-
gangliosides, sphingomyelins and ceramfd8phingolipids  bined yield. After chromatographic separati@, ([a]3
and their metabolites are involved in signal transduction, cel16.9,c 1.5, CHC}) was hydrolyzed to produce &ythro
regulation, and cell recognition such as growth, differenti-
ation, adhesion and the immune respdmseddition, many

glycosphingolipids from marine organisms display prono- y OTPS

. p . . OH HO
unced antitumdtantiviral? antifungal’antiinflammatory;* M on S 7<'\‘/\ d-f
immunosuppressive, immunostimulatory? neuritogenié HO™ ~— 85% Nﬁ/o 92%
and cytotoxic activities> The biochemical and biomedical CCly
significance of sphingosine-containing compounds as wel 3 4
as the synthetic utility of our developed methodology for Ph
anti-B-amino alcohof§ led us to choose-)-D-erythro- OH o o

sphingosinel and (+)-Dribo-phytosphingosine as the WOH g.h K‘/EVOH 1
synthetic target® In this paper we describe a convenient HNBoc 65% 71%

stereoselective synthesis of the two sphingosinesd 2 HNBoc

starting from dihydro-1,3-oxazindsand10, respectively. 5 6
HO HO HO HO Ph Ph
I z AN AN
Wn—CmHy n-Cratn 09 rbuty + 979 L.
NH, H,N  OH W Wn-013H27 80%
) HNBoc HNBoc
1 8c 8t
The synthesis of @rythro-sphingosinel began with di- oH N
hydro-1,3-oxazind, which was prepared in 5 steps and 68% ?H/ S $0,1-C14Hag
overall yield from triol3. Alternatively,4 could be yielded n-Cq3Ha7 N-N
more efficiently as described in the following (Scheme 1). NH; Ph

After disilylation of3, the generated disilyl ether was treated
with CIsCCN in the presence of NaH andBu:NF to effect
chemoselective monodesilylation and monoimidate formationS¢heéme 1(a) TIPSOTY, BIN, CHCl,, -78 to -20°C; (b) CLCCN,

. . S . - NaH, THF, -30°C, thenn-BusNF, -30°C; (C) IBr, Ko:COs, EtCN
The resulting silyloxy homoallylic imidate was iodoamidat- -78°C: (d) (CRCOYO, EtN, CH,Cly, -20°C, then Nal, DMF,

ed using IBr to give the desired stereoisomeric dihydro-1,3ec. (g) 6 N HCI, MeOH, rt; (f) Ba®©, K:COs, MeOH, 0°C; (g) O,
MeOH, -78°C, then NaBH, 0 °C; (h) p-TsOH, PhCHO, CkCly,
"This paper is dedicated to the late Professor Sang Chul Shim (i) Swern oxid.; (j)7, KHMDS, DME, -60°C, then aldehyd
at KAIST. -60°C; (k) CRCOOH, RO, rt.
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Scheme 2(a) (CECO)0, E&N, CH.Cly, -20°C, then Nal, DMF, 0

°C; (b) 6 N HCI, MeOH, rt; (c) CbzCl, 0s, MeOH, 0°C; (d)
2,4,6-MeCsH.SO:Cl, DMAP, E&N, CH.Cl, 0°C to rt; (e) NaH,

THF, 0 °C; (f) n-CisH27MgBr, LiCuCl, EtO, -20 °C; (9) G, 8
MeOH, -78°C, then NaBH, 0°C; (h) 2 N KOH, MeOH, reflux.

9.

sphingosinel (mp. 78-80°C; [a]5 -2.7,c 1.0, CHC}) in
80% vyield, the spectroscopic and physical data of which are
identical with those previously report&d.

To synthesize Dibo-phytosphingosine2, dihydro-1,3-

oxazinelO, ([a]Z’ -34.8,c 1.0, CHC}) which was secured 11,

in 2 steps and 89% vyield from di@®, was reductively
eliminated, exhaustively hydrolyzed, and the resulting amine
was protected to render carbambtgmp. 85-87°C; [a]3
-32.1, ¢ 1.1, CHC}) in 75% overall yield (Scheme 2).
Regioselective sulfonation dfl followed by cyclization
gave epoxy oxazolidinor2 (mp. 77-79C; [a]Z -13.8,c
1.4, CHC}) in 56% vyield. The epoxy group df2 was
opened with tridecylmagnesium bromide in the presence 015
lithium tetrachlorocuprat@to afford oxazolidinond3 (mp.
57-59; [a]3' -8.2c 0.7, MeOH) in 90% vyield. Sequential
subjection ofl3 to ozonolysis, NaBldreduction and basic
hydrolysis produced Bibo-phytosphingosin@ (mp. 95-97
°C; [a]Z' +8.6,c 0.7, pyridine) in 68% yield, the spectro-
scopic and physical data of which are in agreement with
those reported in literaturé®:?
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