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a-ISOCYANOACETATE CATALYZED BY A CHIRAL FERROCENYLPHOSPHINE-GOLD(I) COMPLEX
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Summary: Asymmetric aldol reaction of methyl a-isocyanoacetate with (E)-2-hexadecenal 1in the
presence of 1 mol% of a chiral (aminoalkyl)ferrocenylphosphine-gold(I) complex gave optically
active trans-4-(methoxycarbonyl)-5-((E)-1-pentadecenyl)-2-oxazoline (93% ee) which was readily
converted into D-threo- and erythro-sphingosines.

The sphingolipid bases, D-erythro- and threo-sphingosines are the target molecules which
have been synthesized to demonstrate the efficiency of a new methodology to control both
absolute and relative configurations in acyclic systems.1 Here we wish to report a new short
step synthesis of D-sphingosines which has been attained by using the gold(I)-catalyzed asym-
metric aldol reaction of aldehydes with 1socyanoaretate2’3 as a key step.

Asymmetric aldol reaction of (E)—Z-hexadecenal4 (1) with methyl a-1socyanoacetate was
carried out 1n the presence of 1 molZ of the gold catalyst prepared in situ by mixing bis-
(cyclohexyl 1socyanide)gold(I) tetrafluoroborate and (S)-N-methyl-N-[ 2-(morpholino)ethyl]-1-
[(B)—l',2—bls(dlphenylphosphlno)ferrocenyl]ethylamlne3 [(S8)-(R)-2] 1n dichloromethane at 25 °C
for 35 h (Scheme 1). Treatment of the reaction mixture with short Florisil column (dichloro-
methane) gave a quantitative yield of methyl 5-((E)-l-pentadecenyl)-2-oxazoline-4-carboxylate

5

(3) consisting of trans and cis isomers® 1n a ratio of 89/11, whose enantiomeric purities were

determined to be 93%7 and 20%, respectively, by 1y R spectra using Eu(dcm)3. The trans
1somer ([a]%e -173° (c 1.2 THF)), which was 1solated by si1lica gel MPLC (hexane/ethyl acetate
= 1/1) 1n 80% yield, was treated with conc HCl in methanol at 55 °C for 2 hr to give a

quantitative yield of B-hydroxyamino acid methyl ester hydrochloride 40 ([a]%o -23° (¢ 1.1,
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chloroform)). Reduction of 4 with LiAlH, in THF gave 85% yield of D-threo-sphingosine (5),
which was characterized by conversion (ArZO, Et3N, DMAP, THF) into the known triacetate 6
([Ot]]z)4 +8.78° (¢ 1.2, chloroform)).7

The D-erythro-sphingosine was readily accessible from the threo 1somer 5 by inversion of
configuration at C-3 carbon (Scheme 2). Thus, 5 was diacetylated on amino and terminal
hydroxyl groups with 2 eq of acetic anhydride and triethylamine in THF at 0 °C to give di-
acetate 78 ([Ol]lz)5 -20.3° (¢ 1.1, (chloroform)) 1n 53% yield. Subjecting the diacetate 7 to
Mitsunobu react10n9 (DEAD, PPh3, PhCOOH, THF) followed by alkaline hydrolysis (2N KOH, EtOH,
reflux) gave 61% yield of D-erythro-sphingosine (9). The structure of 9 was confirmed by
conversion 1nto the triacetate 10 ([Ot]%4 -12.2° (c 1.0, chloroform), mp 103 °C).1O
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