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Abstract: New D-ervthro-1-deoxydihydroceramide-1-sulfonic acid, isolated from 

alkali-stable lipids in a non-photosynthetic marine diatom Nitzschia 

*, was synthesized from galactose as a chiral precursor using the 

Hanessian-Hullar reaction as the key step in the reaction sequence. 

New sulfolipids were isolated' by one of the authors (M.K.) from the 

alkali-stable lipids in a non-photosynthetic marine diatom Nitzschia alba and 

their structures were determined spectrometrically and by identification of 

their hydrolysis products as 1-deoxyceramide-1-sulfonic acids (DCS), (1). 

OzOH 
RCONH 

(la) : R = C13H27 
(lb) : R = C13H25 
(lc) : R = C15H31 
(Id) : R = C15H29 (3E) 

(2) : R = C15H31 ; 4,5-dihydro 

Although the structure, but not its stereochemistry, was clarified almost 

10 years ago, there has been no reported synthesis. We decided to find an 

efficient way to prepare this compound which would enable the determination 

of its molecular structure and provide authentic samples for lipid research. 

In designing our approach to DCS we set as our first target a saturated D- 

erythro-DCS, (2), partly because DCS has a stereochemistry (C-2 and -3) similar 

to that of sphingosine and partly because dihydro-DCS could be obtained in 

relatively pure form by hydrogenation of a mixture of natural sulfolipids. 
2 

The first synthesis of (2) is reported herein. 

Of the many methods for synthesizing sphingosine, 
3 the required intermediate 

(8) could be prepared efficiently by modification of Schmidt's procedure 
4 

using galactose as a starting material. Thus galactose was converted into 

hydroxy aldehyde (3) by partial acetalization with benzaldehyde and anhydrous 

zinc chloride followed by periodate oxidation. Schmidt et al ---I reported that 

the Schlosser's modification of Wittig reaction to (3) exclusively gave trans 
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HOCHz 

H 
H,OH - 

(3) (4) 

(5) (6) 

/ 

Bz = C6H5CO- 

(10) 4,5-dihydro 

(13) 4E 

(11) 4,5-dihydro 

R = Bz, R’ = H 

(2) 4,5-dihydro 

R = H, R’ = H 

(12) 4,5-dihydro 

R = H, R’ = NH4 

(lc) 4E, R = R’ = H 

Scheme I 
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olefin (4). But we did not observe the trans selectivity and thus used the 

usual Wittig reaction and photo-isomerization sequence. The hydroxyaldehyde 

(3) was converted into trans olefin (4) in 56% yield by Wittig reaction 

(C14H29PPhg+Br , t-BuOK, THF, O'C; cis:trans 4:1, -- GLC) followed by photoiso- 

merization using high pressure mercury lamp in the presence of diphenyldisul- 

fide (cis:trans l:lO, GLC). The olefin alcohol (4) was transformed into amine -- 
(6) by the following reaction sequence: (i) mesylation (MsCl, Et3N, CH2C12, 

O'C, 97%), (ii) reaction with sodium azide (DMF, 90°C, (5), 57%) and (iii) 

reduction' (Ph3P, THF-H20, 7:1, r.t., 98%). The amine (6) was hydrolyzed 

with acid (1 N HCl, THF, reflux, lh) and then acetylated to give triacetyl- 

sphingosine (7) in 43% yield. The stereochemistry of (7) was confirmed by 
22 

comparison with reported physical data [m.p. 104.6-106°C, [a], -21.6.' (c = 

0.88, AcOH); lit.4 m.p. 106-107“C, [a];' -22.3' (c = 2, AcOH)]. Acylation 

of (6) with P-nitrophenylpalmitate (py, r.t.) gave (8) in 98% yield. The 1H 

NMR spectrum of (8) showed an equatorial arrangement of substituents on the 

1,3-dioxacyclohexane ring (H-3, 6 4.20, t, J2 3 = J3 4 = 8 Hz). Catalytic 

hydrogenation of (8) using 5% rhodium on alumiha at room temperature under 

atmospheric pressure gave (9) in 93% yield.7 Having obtained the requisite 

precursor, we turned our attention to the construction of the sulfonic acid 

moiety. One of the most useful synthetic reactions for introducing a bromine 

atom at C-l is the Hanessian-Hullar reaction. 8 Treatment of the acetal (9) 

with freshly recrystallized N-bromosuccinimide in refluxing carbon tetra- 

chloride in the presence of solid barium carbonate gave bromo benzoate (10) 

as an oil in 72% yield. Various attempts to convert the bromide (10) into 

mercaptane were unsuccessful. To this end, the bromide (10) was directly 

converted to sulfonic acid (11)' . in 59% yield by sodium sulfite under a phase- 

transfer condition (n-Bu4NBr, CHC13-H20, reflux, - 4 days) followed by acidifi- 

cation. Base hydrolysis (1% NaOH in MeOH, r.t.) of (11) gave the dihydro-DCS 

(2)lO in 68% yield (m.p. 104.5-106.2"C, [a$ -3.13a, c = 0.16, CHC13-MeOH 

9:1, FAB MS (matrix: glycerol+thioglycerol): m/z 604 [M+l]+). The sulfonic 

acid was characterized as its ammonium salt, obtained by ammonium hydroxide 

in methanol, (12) [m.p. 171-173'C, FAB MS (matrix: glycerol+thioglycerol): m/z 

621 [M+l]+, 604 [M-17]+; TLC: Si02, CHC13-MeOH-HZ0 6512513, Rf 0.35), which 

was identical with the natural dihydro-DCS (m.p. 169.5-174.3'C; TLC: Si02, 

CHC13-MeOH-H20 65:25:3, Rf 0.52, 0.35 (major), 0.02). 

Preparation of (1~) via (13) by an essentially similar reaction sequence 

was unsuccessful. That is, the reaction of (13) with sodium sulfite was very 

slow and also the double bond was partially reduced under the reaction condi- 

tions to give a complex mixture. Further efforts are being directed toward 

the synthesis of (1~). 
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