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Phytosphingosine, one of the major sphingosine deriva o_Cl
tives was found in microorganisms, yeast, plants, and fung OH NH, (Boc),O OH NHBoc 0
as a major membrane component, and also found in marc, j,s > ————  CuHy Y —
mammalian tissuésand interestingly in some cancer cell- B OH +BuOH oH OH Py”d'”ff
types? The roles of sphingosine derivatives in human cells THF, 0°C
have been enigmatic but they are recently proved to be essent
in cell communications and regulation of cell grow8ince OH NHBoc DBU
the sphingosine derivatives are very interesting both biologicall'c,,H,s™ ™ o) _— CiaHae  NHBoC
and synthetically, many attempts have been tried to synthe GH O—/< t N
size sphingosine derivativésiowever, examples of modi- 0@ O},é OH
fications of sphingosine derivatives are very rare. 4

In phytosphingosinelj, there exist two major parts, long 3 4
linear hydrocarbon chain and very hydrophilic terminal with Scheme 1

an amine and three hydroxyl groups. In order to modify the
structure of phytosphingosine, proper protections for thébe used as a starting material for the derivatizations of
amino and hydroxyl groups are essential. In this paper, wehytosphingosine at 1-position.
describe a novel protection of phytosphingosine and some To explore the substitutions at 1-position of phytosphingo-
example syntheses of new phytosphingosine derivatives. sine, first we tried to prepare phytosphingosine-1-phosphate
Since phytosphingosing)(itself has very low solubility in  (7) as shown in Scheme 2. The cyclic carbonateas
various organic solvents and water, first protection of aminaeacted with trimethyl phosphite and carbon tetrabromide at
group by dit-butyl dicarbonate was only successfully per- 0 °C in pyridine to afford the phosphdien 60% yield, and
formed int-butyl alcohol. The resultiny-Boc-phytosphingo-  the removal of carbonate group®ivere easily performed
sine @) was easily separated as white precipitates in 94%y potassium carbonate in 95% methanol &C@ithin 1 h
yield by the evaporation of solvent and only washing with n-to give6 as a pale yellow oih 94% yield.N-Boc group and
hexane several timedN-Boc-phytosphingosine2] was  methyl ester 06 were removed simultaneously by 5 equiv of
reacted with phenyl chloroformate and pyridine &CQin bromotrimethylsilan® followed by addition of small water
THF to afford phenyl carbonatg in good yield. To the to afford7 as a white precipitate in 40% yield. The spectral
reaction mixture was added 1.2 equiv of DBU af@5the  data of 7 showed good coincidence with those in the
carbonate at 1-position was migrated to 3-position, and thereference$.
the 3,4-cyclic carbonaté was formed as a white solid in  Next we mesylated the cyclic carbonade and the
total 67% yield after purification by silica gel column resulting 8 was reacted with nucleophiles such as sodium
chromatography (methylene chloride/methanol, 40/1) as
shown in Scheme 1. Though excess phenyl chloroformat ¢ ,, = wHgoc

was used in pyridine, onl® was obtained without any 1: P(OCH), CBr, Ciablog  NHBoC KoCOg
formation of byproducts. Phenyl carbon&tevas stable in o m o’ <|)| MeOH, 40 °C
pyridine and it could not be converted to cyclic carbodate }/0 OH 60% )/6 O—p—OCH, 94%
without DBU at 25°C. o] OCHj

We examined other bases to obtain 1,3-cyclic carbonat 5
from 3, but only4 was obtained without any trace of 1,3- , ,
cyclic carbonate. Hydrolysis @f with potassium carbonate OH NHBoc y %ﬁf B QH NH,
in 95% methanol quantitatively afford&dBoc-phytosphin- CraHas™ X ﬁ T CuHy” 0
gosine @) and from these results the stereochemistrd of OH O—IID—OCH3" H,0,0°C OH O—f—OH
was confirmed. The spectroscopic data of all compound OCH; 40% OH

were summarized in the referenée$he compound is 6
properly protected phytosphingosine derivative, which car Scheme 2
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azide and cesium thioacetate (Schem@& @jas reacted with
1.2 equiv of cesium thioacetate in DMF at°€5for 2 days,

and addition of small amount of water to the reaction

mixture gave thiol9 as white precipitates in 94% yield,
which could be identified by upfield shift of C-1 protons
(3.01 and 3.29 ppm) compared with(3.73 and 3.91 ppm)
in *H NMR. Similarly, 8 was reacted with 1.2 equiv of
sodium azide in DMF with heating for 3 h, and addition of
small amount of water to the reaction mixture gave akide

as pale yellow precipitates in 66% yield, which also could be

identified by upfield shift of C-1 protons (3.42 and 3.50
ppm) compared witi (3.73 and 3.91 ppm) itH NMR.

Interestingly, when electron-withdrawing groups such as
esters, carbonates, and sulfonates were substituted at C-1,
C-2, C-3, or C-4 in phytosphingosine, protons at those posi-
tions appeared over 4 ppm, while unsubstituted hydroxyl

5.

groups and amine in phytosphingosine appeared below 4

ppm in*H NMR spectrum.

In summary, phytosphingosine was protected by the
formation of cyclic carbonate in two steps, which could be

useful for the derivatizations of 1-position of phytosphingo-

sine. Phytosphingosine-1-phosphate and other derivatives of

phytosphingosine were synthesized from the phytosphingo-

sine derivatives protected with cyclic carbonates.
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. 2:'H NMR (500 MHz, CDCJ) 60.85 (t, 3H,) = 6.5 Hz), 1.22-1.31

(m, 24H), 1.42 (s, 9H), 1.50-1.58 (m, 1H), 1.60-1.71 (m, 1H), 3.61-
3.67 (m, 3H), 3.72-3.76 (m, 2H), 3.86 (dd, 2H; 11.2, 2.8 Hz),
4.17 (br, 1H), 5.24 (d, 1H] = 8.3 Hz, NH); IR (NaCl) 3326.4,
2916.9, 2847.9, 1167.3, 1545.2, 1481.9, 1356.6, 1252.2, 1171.1,
1057.9 crit; MS m/z (Cl, relative intensity) 418 (139), 390 (6),
362 (87), 346 (29), 318 (100: *H NMR (500 MHz, CDG) &
0.85 (t, 3HJ = 6.9 Hz), 1.22-1.31 (m, 24H), 1.42 (s, 9H), 1.46-1.52
(m, 1H), 1.58-1.70 (m, 1H), 2.57 (br, 1H), 3.12 (br, 1H), 3.61-3.64
(m, 2H), 4.06-4.07 (m, 1H), 4.46 (dd, 2H 10.0, 3.2 Hz), 5.23 (d,
1H,J=9.1 Hz, NH), 7.14-7.15 (m, 2H), 7.20-7.24 (m, 1H), 7.33-
7.36 (m, 2H); IR (NaCl) 2924.1, 2853.0, 1765.5, 1689.2, 1366.2,
1249.2, 1166.3, 1047.2 cMMS m/z (Cl, relative intensity) 416
(M*-PhOC=0, 9), 388 (89), 370 (5), 344 (9), 326 (12), 95 (X0).
'H NMR (500 MHz, CDCJ) §0.85 (t, 3H,J = 6.5 Hz), 1.22-1.31
(m, 24H), 1.42 (s, 9H), 1.56-1.72 (m, 2H), 2.72 (br, 1H), 3.73 (d,
1H,J = 4.9 Hz), 3.91 (d, 1H] = 4.9 Hz), 3.96-3.99 (m, 1H), 4.68-
4.71 (m, 2H), 4.97 (br, 1H}*C NMR (125 MHz, CDGJ) 4 14.08,
22.65, 23.15, 25.50, 28.53, 29.10, 29.32, 29.39, 29.49, 29.60, 29.62,
29.65, 29.66, 31.88, 48.55, 61.53, 77.52, 80.32, 154.70, 170.53; IR
(NaCl) 3298.9, 2918.5, 1806.1, 1657.5, 1562.0, 1462.2, 1372.0,
1058.1 cm’; MS m/z (Cl, relative intensity) 416 (MC=0, 23),
388 (100), 370 (77), 344 (17), 326 (25), 95 (62); Anal. Calcd for
C24HasNGs: C, 64.98; H, 10.22; N, 3.16. Found: C, 65.01; H, 10.32;
N, 3.08.5: '"H NMR (500 MHz, CDCJ) 6 0.87 (t, 3H,J = 6.9 Hz),
1.18-1.29 (m, 24H), 1.43 (s, 9H), 1.50-1.57 (m, 2H), 3.79 (dJ3H,
= 2.6 Hz), 3.82 (d, 3H] = 2.6 Hz), 4.27-4.29 (m, 1H), 4.26-4.30
(m, 1H), 4.68-4.75 (m, 2H), 5.24 (d, 1= 9.5 Hz, NH); MS m/z
(relative intensity) 554 (M 11), 539 (24), 524 (98), 480 (37), 436
(8), 370 (14), 326 (16), 155 (108)."H NMR (500 MHz, CDCJ) &
0.85 (t, 3H,J = 6.9 Hz), 1.18-1.26 (m, 24H), 1.41 (s, 9H), 1.48-1.55
(m, 2H), 3.40 (br, 2H), 3.55-3.68 (m, 2H), 3.72 (s, 3H), 3.78 (s, 3H),
3.81-3.98 (m, 1H), 4.16-4.21 (m, 1H), 4.23-4.40 (m, 1H), 5.42 (d,
1H,J = 4.5 Hz, NH)8: 'H NMR (500 MHz, CDCJ) 50.85 (t, 3H,

J = 6.9 Hz), 1.22-1.28 (m, 24H), 1.40 (s, 9H), 1.57-1.71 (m, 2H),
3.05 (s, 3H), 4.16-4.23 (m, 1H), 4.36 (dd, 2+s 5.3, 10.4 Hz),
4.64 (t, 1HJ=10.0 Hz), 4.71 (dd, 1H,= 3.4, 9.2 Hz), 4.96 (d, 1H,
J=5.3 Hz, NH); IR (NaCl) 3359.4, 2925.5, 2854.1, 2360.5, 2341.2,
1810.8, 1717.9, 1523.5, 1365.4, 1174.4, 1050.2.@n*H NMR
(500 MHz, CDC}) 6 0.88 (t, 3H,J = 6.9 Hz), 1.23-1.29 (m, 24H),
1.43 (s, 9H), 1.69-1.82 (m, 2H), 3.01 (dd, THs 9.5, 14.2 Hz),
3.29 (dd, 1HJ = 2.9, 14.2 Hz), 4.02-4.10 (br, 1H, NH), 4.57-4.65
(m, 2H), 4.69 (dd, 1H] = 7.3, 13.8 Hz); IR (NaCl) 2920.3, 2870.0,
2359.0, 2339.9, 1808.1, 1696.4, 763.0 trtG: 'H NMR (500
MHz, CDCk) 60.85 (t, 3HJ = 7.1 Hz), 1.23-1.32 (m, 24H), 1.50-
1.65 (m, 2H), 1.57 (s, 9H), 3.42 (dd, 1H; 6.4, 12.4 Hz), 3.50 (dd,
1H,J = 5.0, 12.4 Hz), 3.52-3.57 (m, 1H), 3.89-3.94 (m, 1H), 4.18
(dd, 1H,J = 3.3, 5.3 Hz), 5.47 (br, 1H, NH); IR (NaCl) 2922.1,
2851.3, 2359.3, 2101.0, 1810.0, 1715.6, 749.T;chiS m/z (ClI,
relative intensity) 441 (MC=0, 11), 413 (M- C=0- N,, 100), 370

(5), 370 (9), 338 (8), 312 (35).
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