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1. Abstract

A simple and efficient protocol for the synthesié @ sphingosine starting from cost-effective
phytosphingosine has been described. Two altematmthetic pathway have been disclosed based on
the use of two different kinds of protective groujes the protection of the amino group in the
phytosphingosine. The protected phytosphingosine subsequently transformed into sphingosine in 5
steps i.e. protection of the amine group, protectibl,3-diol, leaving group insertion, eliminatjaand
one-pot deprotection.

Key words. Phytosphingosine, Sphingosine, Regioselectiveeltion, Elimination, Deprotection
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2. Introduction

Sphingosine and its derivatives are collectivelyleca sphingolipids and these are key signaling
molecules and also play an important role in bimalgactivities. As these molecules are the poadigti
specific inhibitor of protein kinase C which shoars important role for transductidif.Metabolites of
their family like ceramide, sphingosine and sphiige-1-phosphate are the important component in
the cell process® Has its hydrophobic moieties are inside the membiayer while its hydrophilic
moieties are along the cell surfack.plays important role in regulating fundameraad diverse cell
processes that include survival, adhesion, cellwtrp differentiation, migration, apopto&isetc...
Sphingolipids are associated with common diseaseb ss cancéf, heart diseas¥, Alzheimer’s
diseas® etc., and are unique markers that indicate thstenie of metabolic disorders arising from
deletion, duplication and point mutations in thengeencoding to the enzym¥sSphingosine is an
important building block for several biologicalljportant molecules like ceramides, which has a long
chain 2-amino-1,3-diol, C-4 and C-5 trans doubled@nd a polar head group at a C-1 position
through ester linkag¥.

Hence their need for large-scale to understanblidi®gical properties in depth has been prompted th
development of various synthetic procedures indgdirom phytosphingosine to sphingostfié’
Among them, carbohydrates like D-mann8ge and D-glucos€? were efficient precursors to
sphingosine. However, these methods needed manelthateps. In another method, sphingosine was
derived from serine by the reduction of N-PMP aratBl-PMP by the diastereoselective method.
Even though in that last step PMP de-protection $@ue problems and the lengthy procedure was
employed™ Among them, Recently Panza et al reported thensgig of sphingosine in excellent yield
by the way of approaching proper protecting groapsl it led less number of protection and
deprotection step8.0n the other hand, Chung et al reported the sgigthaf four diastereomers of
sphingosine by using of N-trityl protecting grotipin 2006 Kim’s group also reported synthesis of
sphingosine from phytosphingosine with less numifesteps* It was a convenient way to access to

all four diastereomers. We envisioned that Panzal epproach is a convenient protocol which will
3
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offer a facile access to the sphingosine. Hereia, report a facile protocol for the synthesis of
sphingosine from phytosphingosine with a major shren developing an efficient route with fewer
reaction steps and improved yields. We have selgitgtosphingosine as starting materials because of
both sphingosine and phytosphingosine are strubtusdated to each other and the removal of C4-OH

of phytosphingosine and arising of C4 and C5 dobbied will lead to sphingosine (Figure 1).

NH,

HO\/Y\/ n-C13H27

OH
Sphingosine 1

Phytosphingosine 2

Figure 1. Structures of sphingosiieand phytosphingosir

Based on our experience on this kind of chemistvg, envisaged that commercially available
phytosphingosin@ would serve as appropriate starting material lier gynthesis of sphingosiie As
shown in the retrosynthetic strategy (Scheme 1) gpieingosinel would be obtained from fully
protected olefin intermediat® via N-deprotection and benzylidene deprotection. Therimédiate3
would be obtained via deiodination at C4 of intediage4 which would be derived fror by Appel’s
reaction ({2). The mono-ol5 would be generated from the tri6l by stereo and regio-selective
protection of 1,3-diol by using 1-(dimethoxymettbghzene. The triob would be synthesized from

phytosphingosing by the protection of different protecting groups.
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Scheme 1. Retrosynthetic strategy for the synthesis of spbéinel.

3. Resultsand Discussion

Accordingly, initially, the protection of amine grp of phytosphingosing was carried out by using
phthalic anhydride (1.8 equiv.) at reflux conditifam 16 hours, providefia in 76% yield? The6a was
treated with benzaldehyde dimethyl acetal (2.0\ejjand camphorsulfonic acid (CSA, 1.0 equiv.) in
acetonitrile at room temperature for the regiogalecsynthesis of benzylideri® in 77% yield® The
regioselective ring formation between C1 and C3-@Hthe key step which led to a stable
thermodynamic six-member ring 6& and left the C4-OH free for further smooth reawsioThe ring

formation between C3 and C4 not only would leadousxtra steps but also the formed ring is kinetic

five-member.

Since alcohol is a poor leaving group to form tleaitde bond, we have introduced a known leaving
group at C4 position in order to get olefin. Asfirwe treate®a with methanesulfonyl chloride which

would provide C4 methanesulfonate derivative in 93feld. We expected that the -OMs
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(methanesulfonate) group would serve as a goodnigaroup to obtain olefiBa. However, while we
tried to eliminate -OMs from C4-position, we onligtained desired olefin produda in 18% yield. In
order to enhance the yield of olefa, our task was to introduce a good leaving grougposition.
Accordingly, we have tried to introduce the iodinereplace C4-OH by Appel’s reaction which was a
good leaving group at C4 position. Though iodina sulky moiety compare to that of Br and CI to fit
in the C4 secondary alcohol position but it hasdyteaving property than any other halogen. For
Appel’s reaction, we have treat&d with PPh (2.0 equiv.), imidazole (5.0 equiv.y (2.0 equiv.) in
toluene at 86C for overnight andia was obtainedh 99% yield?> Then4a was the treated with DBU
(4.0 equiv.) in toluene to afford trans-oleBa in 93% yield® The trans selectivity might be attributed
to the steric hindrances of the bulky group on dellmnd at C4 and C5 carbons which in principle try
to be far apart from each other and therefore pnably this reaction occurs via anti-coplanar. Also,
DBU is a bulky base; hence it takes the proton feolass hindered side and produced the selectively
trans olefin3a desired product in good yield.

Next, in order to achieve our target, we have trikiferent approaches to remove the -Phth and
benzylidene groups from3a. The first approach was involved that selective rdegztion of the
benzylidene group fronBa by using 85% TFA and water at SC provided the precursor for
sphingosine and treatment of this precursor wittirégine (1.5 equiv.) in methanol at reflux conditio
resulted into our desired product sphingosinie 61% vyield” in two steps. In another approach, we
have tried this deprotection process in one-potaijmn. For that, firstlyda was treated with hydrazine
(1.5 equiv.) in methanol at reflux condition to detect the Phth-group and after the completiorhef t
reaction, the crude product was then treated wiPo8AcOH in water at 50C to afford the
sphingosinel in 47% yield in two steps (Path A, Scheme 2).

We have also established an alternative synthetioway for the synthesis of sphingosihey using
the same phytosphingosi2eas our starting material. It was shown in PatiSBheme 2). The azido
compound 6b was obtained via the reaction of phytosphingosthewith in situ prepared

triffluoromethane sulfonyl azide (TgN2.0 equiv.), under the influence of copper suleh@.016 equiv.)
6
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and potassium carbonate (5.0 equiv.) by using tixture of dichloromethane, water and methanol as
the solvent systedt. Without further purificationb was then treated with benzaldehyde dimethyl
acetal (2.0 equiv.) and CSA (1.0 equiv.) in acdtdaiat room temperature provided benzylid&ben
75% vyield for two step& By Appel’s reaction the mono-db could not convert to the iodinated
desired product and instead of that amine derigati)'as obtained. A little modification was made
where5b was treated with TsCI (3.6 equiv.) in pyridine ahiprovided tosylation at C4 positig#b)

in 99% vyield. Thedb was then treated with DBU (4 equiv.) in toluenafford trans-olefir8b in 51%
yield. It was then deprotected by using Staudirggeeaction (PPh THF and water) followed by

de-benzylidene reaction with 85% AcOH resultedphisgosinel in 46% yield.

4. Conclusions

In conclusion, we have successfully developed tWerrmative synthetic methodologies for the
synthesis of biologically important sphingosine rbnfi commercially available phytosphingosine 2.
Both azido and phthalic group were used as poteregting groups for amine in phytosphingosie

In two alternative strategies were lead to facinsformation to sphingosine over 5 steps which
include protection, leaving group insertion, eliation and finally one pot deprotection. The devetbp
protocol is superior as it effectively reduces tiuenber of steps providing the sphingosini& overall

25% and 17% vyield.
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4. Experimental Section

4.1. General Infor mation.

Some reactions were conducted in flame-dried glasswinder the nitrogen atmosphere. Acetonitrile
and toluene were purified and dried from a safeifipation system containing activated »8k
(PubChem CID: 9989226); All reagents obtained froommercial sources were used without
purification unless otherwise mentioned. Phytosgbgsine (PubChem CID: 122121); was purchased
from Tokyo Chemical Industry Co. Ltd, Japan. Flaslumn chromatography was carried out on Silica
Gel 60 (230-400 mesh, E. Merck). TLC was performegre-coated glass plates of Silica Gel 60 F254
(0.25mm, E. Merck); detection was executed by dpcawith a solution of Ce(NF2(NOs)s (0.5 g),
(NH,)sM070,,4 (24.0 g) and EBO, (28.0 mL) in water (500.0 mL) and subsequent heatin a hot
plate. Optical rotations were measured at 589 na),(Mi, °C NMR, DEPT,’H-'H COSY,'H-*C
COSY, and NOESY spectra were recorded with 40060@iMHz instruments. Chemical shifts are in
ppm from MeSi generated from the CD{lock signal at7.26. IR spectra were taken with a FT-IR
spectrometer using KBr plates. Mass spectra wealyzed on Orbitrap instrument with an ESI source.
4.2. (25,3S,4R)-2-(Phthalimido)-octadecane-1,3,4-triol (6a).

To a solution was added phytosphingos2r@.00 g, 3.15 mmol) and phthalic anhydride (84Q j§7
mmol) in pyridine (50 mL). The resulting mixture svanmersed in a preheated oil bath to reflux and
stirred for 16 hours at the same temperature Thfll indicated the complete disappearance of startin
material. Then the solvent was removed under retipcessure and the residue was chromatographed
on silica gel to afford trioba (2.11 g, 76%) as a white solig: 0.62 (EtOAc/Hex = 2/1); mp 85-S&;
[a]*%, -33.46 € 1.00, Pyridine). IR (KBr): 3513, 3317, 2918, 285370, 1704, 1613, 1465, 1391 tm

'H NMR (CDCk, 400 MHz):$ = 7.87 (ddJ = 5.4, 3.1 Hz, 2H, ArH), 7.76 (dd,= 5.4, 3.1 Hz, 2H,
ArH), 4.66 (dd,J = 9.6, 4.9 Hz, 1H, H-2) 4.18 (dd,= 12.1, 4.9 Hz, 1H, H-1a), 4.09-3.95 (dd 8.8,

3.2 Hz, 2H, H-1b, H-3), 3.76 (dd,= 8.7, 3.5 Hz, 1H, H-4), 1.62-1.18 (m, 26H, §HD.88 (t,J = 6.8

Hz, 3H, CH). °C NMR (CDC}, 100 MHz):5 = 169.4 (C x 2), 134.4 (CH x 2), 131.6 (C x 2)3®&

(CH x 2), 101.0 (Ch), 75.0 (CH), 72.9 (CH), 60.9 (GH 53.8 (CH), 32.6 (Ch}, 31.9 (CH), 29.7
9
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(CH, x 2), 29.65 (Ch), 29.63 (CH), 29.6 (CH), 29.5 (CH x 2), 29.3 (CH), 25.7 (CH), 22.7 (CH),
14.1 (CH).

HRMS (ESI):nmvz [M+Na]" calcd for GgH4,:0sNNa 470.2882; found 470.2892.

4.3. (2S,3S,4R)-2-(Phthalimido)-1,3-benzylidene-octadecan-1,3,4-triol (5a).

To a solution of the trioba (2.11 g, 4.7 mmol) and benzaldehyde dimethyl a¢étd mL, 9.4 mmol)

in anhydrous acetonitrile (21.0 mL) was treatechweiamphorsulfonic acid (1.09 g, 4.7 mmol) at room
temperature under nitrogen atmosphere. After catiopleof the reaction, the reaction mixture was
guenched by trimethylamine and extracted by wakérriL) and dichloromethane (20 mL x 3). The
combined organic layers were washed with brineeddrover anhydrous MgSQ filtered and
concentrated under reduced pressure. The crudguvded by column chromatography on silica gel
to afford5a (2.84 g, 77%) as a white solif; 0.47 (EtOAc/Hex = 1/4); mp 68-7Z; [0]**, +15.97 €
0.86, CHCL,). IR (KBr): 3467, 2922, 2851, 1708, 1646, 1502, 1467, 1387),11@12 crit. *H NMR
(CDCl;, 400 MHz):8 = 7.88-7.80 (m, 2H, ArH), 7.78-7.68 (m, 2H, ArH).57-7.46 (m, 2H, ArH),
7.45-7.30 (m, 3H, ArH), 5.70 (s, 1H, CHPh), 4.72,(d= 9.9, 4.4 Hz, 1H, H-2), 4.68-4.60 (m, 1H,
H-3), 4.56 (t,J = 10.5 Hz, 1H, H-4), 4.10 (dd,= 10.1, 4.6 Hz, 2H, H-1a, H-1b), 1.85-1.11 (m, 26H,
CH,), 0.86 (t,J= 6.9 Hz, 3H, CH).

3C NMR (CDCh, 100 MHz):8 = 168.0 (C), 137.55 (C x 2), 134.2 (CH x 2), 13(06x 2), 129.1
(CH), 128.3 (CH x 2), 126.2 (CH x 2), 123.5 (CH )} 201.2 (CH), 78.0 (CH), 78.9 (CH), 66.2 (§H
45.7 (CH), 32.03 (Ch), 31.9 (CH), 29.7 (CH), 29.65 (CH), 29.63 (CHx 2), 29.6 (CH), 29.5 (CH),
29.45 (CH), 29.4 (CH), 29.3 (CH), 25.4 (CH), 22.7 (CH), 14.1 (CH). HRMS (ESI):mVz [M+H]"
calcd for GaH4NOs 536.3370; found 536.3366.

4.4. (2S,35,49)-2-(Phthalimido)-1,3-benzylidene-4-iodooctadecane-1,3-diol (4a).

To a solution of compoun8a (2.84 g, 5.3 mmol) in dry toluene (28.4 mL) undérogen condition
triphenylphosphine (2.78 g, 10.6 mmol), imidazdle80 g, 26.5 mmol) and iodine (2.69 g, 10.6 mmol)
were added sequentially and the reaction mixture stared at 80 °C for 4 h. The resulting solution

was washed with saturated aq..8&s and extracted by water (30 mL) and dichlorometh@0emL x
10
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3). The combined organic layers were washed withebrdried over anhydrous MggJiltered and
concentrated under reduced pressure. The residupuvdied by column chromatography on silica gel
to afford iodineda (3.38 g, 99%) as colorless viscous liquig OF52 (EtOAc/Hex = 1/4);]*°s +9.75

(c 0.93, CHCL,); IR (KBr) v 3747, 2923, 2853, 2107, 1460 &mtH NMR (400 MHz, CDCJ) &
7.89-7.87 (m, 2H, ArH), 7.78-7.76 (m, 2H, ArH), 8-3.55 (m, 2H, ArH), 7.42-7.38 (m, 3H, ArH),
5.83 (s, 1H, CHPh), 4.82 (dddi= 10.9, 9.9, 5.1 Hz, 1H, H-3), 4.49 Jt= 10.8 Hz, 1H, H-1a), 4.32 (dd,
J=9.8, 1.7 Hz, 1H, H-2), 4.14 (dd,= 10.5, 5.1 Hz, 1H, H-1b), 4.02 (dd#i= 9.2, 5.4, 1.7 Hz, 1H,
H-4), 1.39-1.15 (m, 26H, CHi 0.88 (t,J = 6.9 Hz, 3H, CH); *C NMR (100 MHz, CDGJ)) 5 167.6 (C),
137.5 (C x 2), 134.4 (CH x 2), 131.5 (C x 2), 12&H), 128.3 (CH x 2), 126.3 (CH x 2), 123.6 (CH
x 2), 101.1 (CH), 77.0 (CH) 65.9 (GH 49.3 (CH), 37.0 (Ch), 34.5 (CH), 31.9 (Ch), 29.74 (CH),
29.7 (CH), 29.64 (CH), 29.62 (CH x 2), 29.6 (CH), 29.5 (CH), 29.4 (CH), 29.3 (CH), 28.7 (CH),
22.7 (CH), 14.1 (CH); HRMS (ESI, M+N3) calcd for GsH440.NNa 668.2207, found 668.2188.

4.5. (2S,3R,4E)-2-(Phthalimido)-1,3-benzylidene-octadec-4-ene-1,3-diol (3a).

To a solution of the iodo compouda (3.38 g, 5.23 mmol) in anhydrous toluene (34 miasvadded
1,8-diazabicyclo[5.4.0lundec-7-ene (DBU, 3.1 mL1®.mmol) under nitrogen atmosphere. The
resulting mixture was kept at 110 °C for 2 houftgrahe disappearance of the starting materidlliG.

It was allowed to room temperature and the mixtuas neutralized with 2M HCI, then the reaction
mixture was extracted by water (30 mL) and dichtoethane (20 mL x 3). The combined organic
layers were washed with brine, dried over anhydidgS$Q,, filtered and concentrated under reduced
pressure. The residue was purified by column chtognaphy on silica gel to provida (2.53 g, 93%)
as a white solid. R0.63 (EtOAc/Hex = 1/4); mp 66-7C; [«]*, +4.80 (c 0.93, CkCL,); IR (KBr) v
2922, 2852, 1774, 1715, 1468, 1454, 1380 cid NMR (400 MHz, CDCJ) 6 7.86-7.83 (m, 2H, ArH),
7.76-7.69 (m, 2H, ArH), 7.56-7.52 (m, 2H, ArH), 8:2.35 (m, 3H, ArH), 5.79-5.63 (m, 2H, CHPh,
H-5), 5.46 (ddJ = 15.4, 8.3 Hz, 1H, H-4), 5.06 (ddi= 9.6, 8.4 Hz, 1H, H-3), 4.62 @,= 10.8 Hz, 1H,
H-1a), 4.52-4.40 (m, 1H, H-2), 4.18 (dd,= 10.4, 4.8 Hz, 1H, H-1b), 1.97-1.76 (m, 2H, LH

1.35-0.92 (m, 22H, C}), 0.88 (t,J = 6.8 Hz, 3H, Ch); *C NMR (100 MHz, CDGCJ) & 137.6 (CH),
11
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134.2 (CH), 133.3 (C), 132.4 (C x 2), 132.3 (CH322 (CH), 131.53 (CH), 131.5 (CH), 131.47 (C x
2), 128.5 (CH), 128.4 (CH), 128.3 (CH), 126.3 (CH23.4 (CH), 101.1 (CH), 78.2 (CH), 66.4 (CH2),
48.8 (CH), 32.1 (Ch), 31.9 (CH), 29.7 (CH x 2), 29.6 (CH x 2), 29.35 (CH), 29.33 (CH), 29.3
(CH,), 28.8 (CH), 28.7 (CH), 22.7 (CH), 14.1 (CH); HRMS (ESI, M+N4) calcd for GsH4:0,NNa
540.3084, found 540.3075.

4.6. (2S,3S,4R)-2-(Azido)-1,3-benzylidene-octadecan-1,3,4-triol (5b).

A solution of NaN (2.04 g, 31.5 mmol), DCM/}0 (5.0 mL/5.0 mL) was cooled to @ and T§O
(2.120 mL, 6.30 mmol) was added dropwise to the tr@acmixture for 20 min, under nitrogen
atmosphere. The reaction mixture was kept at tleestemperature for 3 hours. The mixture was
extracted with water and dichloromethane (10 mL) XThe combined organic layer was washed with
saturated NaHC£)16 mL) and the organic layer was used to produzigo group in phytosphingosine
2. To the suspension of phytosphingosine (1.00 §5 3nmol), KCO; (2.14 g, 15.8 mmol) and
CuSQe5H,0 (16.0 mg, 0.01 mmol) in the mixture of methanuod avater (4.0 mL/3.0 mL) was added
the combined organic layer which contained FfAffter reaction completion, the resulting solutivas
concentrated to remove the organic solvent undewo. The mixture was extracted by water (10 mL)
and EtOAc (10 mL x 3). The combined organic layeese washed with brine, dried over anhydrous
MgSQ,, filtered and concentrated under reduced pressiine. residue was used in the next step
reaction without further purificatioff. A suspension of triol (1.08 g, 3.15 mmol) and tzdehyde
dimethyl acetal (1.0 mL, 6.3 mmol) in anhydrous tandrile (10.8 mL) was treated with
camphorsulfonic acid (0.73 g, 3.15 mmol) in nitnigatmosphere. The reaction stirred at room
temperature for 1 hour. The residue was purifie¢dymn chromatography on silica gel to afford the
compoundsb (1.02 g, 75%) as a colorless liquid. R67 (EtOAc/Hex = 1/3);0]*% +34.34 € = 1.0,
CH,CL,); IR (KBr) v 3475, 3068, 3038, 2848, 2122, 1466, 1398"¢h NMR (400 MHz, CDC)) &
7.46-7.44 (m, 2H, ArH), 7.39-7.36 (m, 3H, ArH), 6.4s, 1H, CHPh), 4.38 (dd,= 8.4, 3.0 Hz, 1H,
H-2), 3.88 (s, 1H, H-4), 3.67 (m, 3H, H-1a, H-1b3H, 1.62 (ddJ = 13.8, 7.2 Hz, 2H, H-5a, H-5b),

1.56-1.26 (m, 24H, CH, 0.88 (t,J = 7.2 Hz, 3H, CH); **C NMR (100 MHz, CDG)) 5 137.1 (C),
12



224  129.0 (CH), 128.1 (CH x 2), 125.9 (CH x 2), 100GHj, 82.1 (CH), 72.1 (CH), 68.5 (CH2), 52.9
225 (CH), 31.8 (CH), 31.6 (CH), 29.6 (CH x 2), 29.5 (CH x 3) 29.4 (CH x 2), 29.2 (CH x 2), 25.9
226 (CHy), 22.5 (CH), 13.9 (CH); HRMS (ESI, M+N4&) calcd for GsH4iN;OsNa 454.3046, found
227 454.3040.

228  4.7.(2S,3549)-2-Azido-1,3-benzylidene-4-O-(toluenesulfonyl)-octadeca-ne-1,3-diol (4b).

229 To a solution of the compoundb (2.51 g, 5.83 mmol) in pyridine (24.5 mL) was adde
230  4-toluenesulfonyl chloride (3.97 g, 21.0 mmol) astitred at room temperature for 24 hours. The
231 starting material was completely consumed as judgedLC. Then the mixture was washed with
232 saturated aqueous pBOs;, extracted with dichloromethane (30 mLx 3) and emafhe combined
233 organic layers were dried over anhydrous MgSiltered and concentrated under reduced pressure.
234  The residue was purified by column chromatograpigitica gel to afford iodindb (3.38 g, 99%) as
235  the colorless viscous liquid.iR.43 (EtOAc/Hex = 1/8);d]?°D +28.18 (c 0.93, CKCl,); IR (KBr) v
236 3747, 2923, 2853, 2107, 1460, 1367, 1189, 1177: 4thNMR (400 MHz, CDCJ) 6 7.81 (d, J=12.6
237  Hz, 2H, ArH), 7.40-7.32 (m, 5H, ArH), 7.29-7.23 (&H, ArH), 5.36 (s, 1H, CHPh), 4.78 (ddtk 9.6,
238 3.6, 1.8 Hz, 1H, H-2), 4.37 (dd,= 10.9, 5.2 Hz, 1H, H-4), 3.80 (dd~= 10.1, 1.8 Hz, 1H, H-3), 3.68 (t,
239  J=10.7 Hz, 3H, H-1a), 3.49 (td,= 10.3, 5.2 Hz, 1H, H-1b), 2.41 (s, 3H, §HL.89 (m, 1H, H-5a),
240  1.63 (m, 1H, H-5b), 1.36-1.11 (m, 24H, ©HO0.88 (t,J = 6.8 Hz, 3H, Ch); *C NMR (100 MHz,
241  CDCl) 8 137.1 (C), 129.0 (CH), 128.1 (CH x 2), 125.9 (CR2)x100.8 (CH), 82.1 (CH), 72.1 (CH),
242  68.5 (CH), 52.9 (CH), 31.8 (CH), 31.6 (CH), 29.6 (CH x 2), 29.5 (CH x 3) 29.4 (CH x 2), 29.2
243 (CH, x 2), 25.9 (CH), 22.5 (CH), 13.9 (CH); HRMS (ESI, M+H) calcd for G,H4gN3;0sS 586.3309,
244  found 586.3527.

245  4.8.(2S,3R,4E)-2-Azido-1,3-benzylidene-octadec-4-ene-1,3-diol (3b).

246  To a solution of compoundb (606.1 mg, 1.03 mmol) were dissolved in toluen® (@®L) and DBU
247 (6.0 mL, 4.10 mmol) was added under nitrogen atmesp Then the reaction allowed to stir at 120
248  for overnight. It was allowed to room temperatunel ¢he mixture was neutralized with 2M HCI, then

249 the reaction mixture was extracted by water (50 mhdl dichloromethane (50 mL). The combined
13



250 organic layers were washed with brine, dried ovérydrous MgSQ filtered and concentrated under
251 reduced pressure. The residue was purified bynmolehromatography on silica gel to affoBd
252  (416.2 mg, 51%) as solid.; R.82 (EtOAc/Hex = 1/8);d|*p +13.38 (c = 1.0, ChCl,); IR (KBr) v
253 2924, 2853, 2107, 1643, 1459, 1397 crtH NMR (400 MHz, CDC)) § 7.73 (d,J = 12.6 Hz, 1H,
254  ArH), 7.41-7.27 (m, 3H, ArH), 7.20-7.17 (m, 1H, Art5.91 (dtJ = 10.5, 10.2 Hz, 1H, H-5), 5.51 (dd,
255  J=11.4,10.8 Hz, 1H, H-4), 5.41 (s, 1H, CHPh) 348, 1H, H-2), 4.25 (dd] = 7.8, 7.2 Hz, 1H, H-4),
256  3.82(d,J =15.0 Hz, 1H, H-3), 3.97 (§,= 12.3 Hz, 1H, H-1a), 3.44-3.35 (m, 1H, H-1b),8l(in, 24H,
257  CH,), 0.8 (t,J = 6.8 Hz, CH); **C NMR (100 MHz, CDGJ) § 137.7 (C), 129.1 (CH x 2), 128.6 (CH x
258  2),127.8 (CH x 2), 101.0 (CH), 81.8 (CH), 68.9 (CEi7.3 (CH), 32.4 (Ch), 31.9 (CH), 29.65 (CH
259  x 2), 29.63 (CH x 2), 29.5 (CH)), 29.4 (CH), 29.3 (CH), 29.2 (CH), 28.6 (24H, CH), 22.7 (CH),
260  13.9 (CH); HRMS (ESI, MH") calcd for GsHagO,N; 414.3115, found 414.3348.

261  4.9.(2S,3R,4E)-2-Aminooctadec-4-ene-1,3-dial (1).

262  Method A: To a solution of compounga (241.0 mg, 0.54 mmol) in methanol (2.40 mL) wasdext
263  hydrazine (0.81 mL, 0.81 mmol) and the resultingtaorie was stirred at preheated oil bath to reflux.
264 Upon completion of the reaction, as indicated byCT{6 hours) cooled to room temperature and
265 concentrated. Then it dissolved in 85% TFA/EtOHb (thL/0.2 mL) and the temperature was raised to
266 50°C. After completion of the reaction, the residuesveiromatographed on silica gel to provide
267 (104 mg, 61%) as a white solitlethod B: To a solution of compoundb (210.mg, 0.051 mmol)
268  dissolved in THF/HO (1.8/0.2 mL) and kept it in 8C for 5 minutes. Then PRI{266.0 mg, 1.015
269 mmol) added and the reaction mixture was stirredLiominutes at same temperature after that, it was
270 allowed to stir at rt for 5-6 hours. After compteti of the reaction judged by TLC, the solvent was
271 concentrated and the crude amine derivative was tes@ext step without further purification. The
272  amine derivative was dissolved in 85% AcOH/EtOH3(Q.2 mL) and it put into preheated oil bath at
273 50-60°C and stirred for 24 hours at same temperaturesr Afompletion of the reaction the solvent
274 removed under vacuum and extracted with water ad@AE (3 x 10) the organic layer dried over

275 anhydrous MgSg) concentrated under reduced pressure. The cruddugtr purified by column
14



276

277

278

279

280

281

282

283

284

285

286

287

288
289

chromatography to afford (70.0 mg, 46%) as a yiBld).37 (MeOH/DCM = 1/5);d]**; -1.62 € 0.9,
CHCL) (lit.° [a]® -1.6); mp 70-72C (lit.° 72-75°C); IR (KBr) v 3747, 3351, 2918, 2850 &m'H
NMR (400 MHz, CDC}) 5 5.75 (dtd,J = 15.4, 6.8, 1.2 Hz, 1H), 5.45 (dii= 15.4, 6.9 Hz, 1H), 4.06 (t,
J=5.9 Hz, 1H), 3.67 (dd} = 10.6, 4.6 Hz, 2H), 2.88 (dd= 13.8, 3.9 Hz, 6H), 2.05 (dd= 14.1, 6.9
Hz, 2H), 1.36 (ddJ = 12.1, 5.4 Hz, 2H), 1.32-1.26 (m, 18H), 0.88J(& 6.8 Hz, 3H)*C NMR (100
MHz, CDCk) & 134.7 (CH), 129.2 (CH), 75.2 (CH), 75.0 (CH), 68CH,), 56.3 (CH), 32.4 (CH),
32.0 (CH), 29.7 (CH x 2), 29.59 (Chl x 3), 29.4 (CH x 2), 22.8 (CH), 14.3 (CH): HRMS (ESI,

M*H™") calcd for GgHsg0-N 300.2903, found 300.2904.
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Highlights

® Sphingosine plays an important role in biological activities.

® We used two kinds of protecting groups (Phthalic anhydride and azide) for
amino group in commercially available phytosphingosine.

® This is the direct and simple synthetic strategy including C1 and C3-OH
protection, leaving group installing a C4, elimination and the global
de-protection.

® We have reported a facile protocol for the synthesis of sphingosine from
phytosphingosine with developing an efficient route with fewer reaction steps

and improved yields.



