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Abstract: D-erythro-Sphingosine and its derivatives (dihydrosphingosine, cis-

sphingosine, elc.), sphingofungins B and F have been synthesized from simple achiral

compounds using heterocyclic compounds as key chiral ligands and auxiliaries. 5-
Benzyloxy-4 ethynyl 2,2- dzmethyl 1,3-dioxane (5 or 5-ent) a key intermediate for
ihe synihesis of spmngosme Jfamily, was prepared from I-trimethyisilyipropinai and
ketene silyl acetal 4 using a Sn( OTf)z-chiral ligand 1 or 1-ent-catalyzed asymmetric
aldol reaction. Sphingosine and its derivatives were readily prepared from § according
to standard transformatton The chiral hydrophobzc side chain (6) of sphmgofwlgm B

was synme.ﬂzea usmg a Calalyrlc asymmen'lc alaol reaCtlon uslng C’"r‘u llgand l'em
Another kev sten in the total svnthesis of vnhm oofuncin B was a condensation of chiral

SIELS ofe 2f2C SUUNSe 8 yeerlows U TrReRL g e A2 VLS W LUTRATTnstessre Uy Uil Gee

aldehyde 7 and chiral heterocycle 2. Stmzlarly, the reaction of chiral aldehyde 8 with
heterocycle 3 was a key step for the syntheus of sphmgofungm F. Htghly

alastefeose ‘ilve reaCrlOnS proceeaea SmOOtmy ln Dot” cases lo ajjord the
corresnondine adducts in hmh vields. © 1998 Elsevier Science Lid. All rights reserved

esponding Science Ltd. All rights reserved.
Introduction

Recently, much attention has been paid to the sphingomyelin cycle and the second messenger function of
ceramide.! After the discovery of protein kinase C inhibition by sphingosine,? attention has been focused on
the lipid components of sphingolipids and various lines of evidence led that sphingolipid-derived products may
function as second messengers.34 Efforts are now being made to define a novel ceramide-dependent pathway
of signal transduction. On the other hand, the biosynthesis of sphingolipids starts from the condensation of

palmitoyl-CoA with serine, which is catalyzed by serine palmitoyltransferase (SPT).32 The facts that cell
mutants defective in SPT require exogenous sphmgohpld s for growth of the cells have revealed that
sphingolipids are essential for growth of various types of cells 3—"‘ Significant roles of sphingolipids have

__________ 1

been indicated in various cellular events including proliferation, differentiation, death, and inflammatory
responses.3# Sphingofungin B was reported to inhibit SPT, and it has a striking resemblance to sphingosine
and its biosynthetic intermediates.> Because of their novel polyhydroxy-amino acid structures containing five
asymmetric centers, and of recent interest in the chemistry and biochemistry of sphingolipids,3-4 there is a
strong requirement for synthesis of these natural products as well as related compounds. In this paper, we
report asymmetric syntheses of sphingosine and its derivatives (dihydrosphingosine, cis-sphingosine, etc.),
sphingofungins B and F using heterocycles as chiral ligands and auxiliaries (Scheme 1).6
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Scheme 1. General Scheme of the Synthesis of Sphingosine Family

Synthesis of 5-benzyloxy-4-ethynyl-2,2-dimethyi-1,3-dioxane (3 or 5-ent). A Kkey
intermediate for the synthesis of sphingosine family

We set 5-benzyloxy-4-ethynyl-2,2-dimethyl-1,3-dioxane (S or 5-ent) as a key intermediate for the
: : . : . o
synthesis of sphingosine family. The synthesis was performed according to Scheme 2. Phenyl ester 9 was

prepared from trimethylsilylpropynal and (Z)-2-benzyloxy- 1-phenoxy-1-trimethylsiloxyethene (4) via a tin(IT)-
catalyzed asymmetric aidol reaction using 20 mol% of tin(II) triflate, chiral diamine 1-ent, and tin(II) oxide as
a key step.” Slow addition of the substrates to the catalyst in propionitrile gave the best results, and the desired
aldol adduct (9) was obtained in high diastereo- and enantioselectivities (syn/anti = 97/3, 91% ee for syn).
Phenyl ester 9 was reduced using DIBAL to give diol 10, which was protected as its acetonide 11, after which
desilylation with tetrabutylammonium fluoride gave the desired intermediate (5-ent). Intermediate S-ent was
isolated as white crystals and could be purified by recrystallization. Similarly, 5 was prepared using 1.
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20mol% M_//'_\

o Sn(0Tf), " H l /r'j\o
BnQ, OSiMe; -
P " . + SnO 1-ent & Ph

Mi// n oPh MeySi~” OBn
< 4 87% yield, syn/anti = 87/3, 91% &8 (syn) 9
QR' OR? ()><:)
DIBAH (83%) //‘L/T TBAF (97%) 7 G
—— B ——
Mess> Z4 L
TsOH H
cal. Ts S-ent
2
Me (95%) r—— 10 Fl‘ R,.
M —= 11 R1=R2=C(CHa),
Asymmetric synthesis of sphingosine and its derivatives

After the trimethylsilyl group of 5-ent was deprotected and then alkylated, the benzyl group of 12 was
removed under Birch conditions.8 An azide group was introduced via an SN3 process by successive treatment
of 13 with triflic anhydride/pyridine and sodium azide.? At this stage, the basic skeleton of D-erythro-

Scheme 3
Y 1 2
EULnI-: Br (86%) @ NaN; (87%, 2 steps) T
13H27 o al %, 2 steps
Sent — o /,//'\!/ 3 o P= P {} -
C13Ha7 OR CiaHz7 N3
. 12 R=B
Lifliq.NH3 (80%) [___ 3R H" AcOH-H,0 (91%) [ 1 R'= R?= C(CHa);
T6,0, P [: 16 R'=R2=H
e R TN
o o oH
haP/HLO-Py (77%) . w
) o Lindlar cat (86%) _ CiaH; oM
Ci3Ho7 NH, NH;
17 18
\Pd/C (73%)
\ H
N-succinimidyl ~ U L
Red-Al (89%) L acetate L1327 : VN
/ N-succinimidyl (65%) NHo>
hexanoate o 19 -
(83%)
) | 4
1 o Z Y OH
W H ~ N
CiaHo7 =" “OH CysHo7 NHACc

NH2 " Y~ TOH 20
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acetonide group of 15,!? followed by reduction of the azide

1 1 1 . . PRT N
i

to an amino group, 1 gave another key intermediate (17) for the preparation of D-erythro-sphingosine and its
derivatives. Trans reduction using Red-Al gave D-erythro-sphingosine, and the physical data including the
optical rotation of the synthetic sample were completely consistent with those in the literature.12 On the other
hand, reduction using Lindler catalyst and Pd/C respectively gave cis-sphingosine (18) and
dihydrosphingosine (19).13 Chemoselective acylation of 17 gave triple bond-seramide anologues (20, 21).
These compounds were shown to have high apoptosis-inducing activity compared to the natural

sphingosines. 14
T (=4

We next undertook the synthesis of sphingofungin B (Schemes 4, 5).15 The chiral hydrophobic chain 6
was prepared according to Scheme 4. The tin(II)-catalyzed asymmetric aldol reaction using chiral diamine 1-

ent was a nowerful tool again,7 and thioester 22 was obtained in a 94% ee from the achiral compounds

SiES WES & pPRUWRELS <siily a ALNTNS Vv Qizx 1 & NV VW AAVEREL VIV Wwllil LLIPATRALINAS
A 1 2 oo tto RAMAL el .
heptanal and 1-S-ethyl-1-trimethylsiloxyethene. The hydroxyl group of 22 was protected as its MOM ether

s A AL 2 1AL T AYT A1 1 1 . PN B » 1

and the thioester group was reduced using LAH. Alcohol 24 was brominated to give alkyl bromide 25 and the
coupling reaction of 25 with 4-benzyloxy-1-butyne proceeded smoothly in THF-HMPA to give alkyne moiety
26. Reduction of the alkyne of 26 and deprotection of the benzyl ether were carried out in one pot using Pd/C
under Hy atmosphere. The resulting alcohol (27) was brominated with carbon tetrabromide (CBr4) and
triphenylphosphine (Ph3P) to give the desired chiral hydrophobic chain (6) in a high yield (Scheme 4). This
chiral chain was then coupled with § to afford ether 28, which was treated with conc. HCI to produce 29
(Scheme 5). Triol 29 was converted to aldehyde 7 in 5 steps. The primary hydroxyl group of 29 was
protected as its MMTT ether, the acetylene was reduced to the trans olefin with LAH,16 and the free secondary
hydroxyl groups were protected as their TBS ethers. The MMTr group was selectively deprotected under mild

R b )

acidic conditions to give aicohol 32Z. Swern oxidation of 32 then gave the key aldehyde 7.

Scheme 4
/_-\ AN 7\ .
|k )- H r/ A) I
20mol% . s — + SnO
osiMes  snoTh), T | " 1-ent\ 2 ]|T SO ceHin_~_SE
CoaCHO  + = | . . il
SEt 87% yield, 94% ee RO
MOMCI, _
Pr,NEt (quant.) 2 R=H
—OBn ’ [~ 25 R =mom
BuLi Pd-CMH,
LAH (98%)  CgHig_~_X  (83%)  CeHy 2 (96%)  CeHian_(CHa)sCHoX
OMOM OMOM OMOM
26
. 24 X=OH o 27 X=OH
PhyP, CBr, (87%) [ 25 X = Br PhyP, CBr, (88%)[__ 6 X o Br
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Scheme 5 ~~
N
" 0
5, Buli (86%) /\/ conc.HC! (94%)
6 CeH 13\/\ (CH2)3 oBn
OMOM
28
OEt
N
. N
Py i
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1. LAH ”h
2. TBSCI, imidazole

Buli, ZnCl2

THF,-78 C,0.5h |
97% yield, 65% ds

Bull, ZnCl,
THF,-78C,05h

_____ 4nno/ -

quant., 100% ds

BuLi, ZnCl,

THF,-78C,0.5h
quant., 100% ds

5

OH
CGHH\{/\ (CH2) OBn
OH

MMTICI, EtN
DAMAP (RE9L)

e ar \ow 7S)

29 R=H

—
= 30 R=MMTr

TBSOQ BuLi, ZnCl, TBSQ OQH OEt
(93%, 2 steps) CeH AL X (97%, 65% ds) Al A
- . 6 1S\E/\(CH2)5/\/\\E/' __—_:_» CsH13\E/\(CHQS - \'l‘
oTBS OBn OTBS 0Bn Ny ..
31 X = CH,OMMTr \'/ Pr
HCOOH (85%) [__ 33a OEt
) 32 X = CH,0OH
Swem oxid. (>95%) [__ 7 X - cHO
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2. (Boc)20 RO OH o Naliq.NH; HQ OH o
(42%, 2 stops) H H (53%) H H
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1. LIOH, 2. TBAF 34 R'=TBS, R? = Boc, A® = Et sphingofungin B
(96%’ 2 steps)f___ or 1 _p3_u D2 _ pDan
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A nnthor Lavy cton
LRLAVJURIL LDJ BWP 1uv
T.

....... | NPT,

was SL‘:CC:”;SS;GHY carried out umug ucu:lm.y‘ e 2-
D as a chiral reagent. It was found that the zinc aza-enolate, which was prepared from the lithium enolate of the
D-lactim ether (2-D)!7 and zinc chloride, reacted with 7 to afford 33a in a 97% yield with 65% de. While, the
tin(IT) aza-enolate prepared from the lithium enolate of 2-D and tin(II) chloride, reacted with 7 to afford 33b
quantitatively with perfect selectivity, L-valine was used to obtain 33¢ quantitatively (Scheme 6). In these
reactions, the stereochemistry of the C-2 stereogenic centers of the products were derived from those of the
bislactim ether and hence from the D- or L-valine used. While the adduct predicted by the Felkin-Anh model!8
was obtained using the tin(II) azaenolate, the adduct predicted by the chelation model!® was predominantly

obtained using the zinc

VasliRasanas gy LI/

Hydrolysis of the resulting ester 34 and deprotection of the TBS groups with tetrabutylammonium fluoride
afforded carboxyiic acid 35. After removal of the Boc group with TFA, the benzyl ether was finally cleaved
under Birch conditions. Sphingofungin B was obtained after purification using reverse-phase column
chromatography.Z! Its spectral and chromatographic properties are identical to those of an authentic sample of

the natural product.5-22

Asymmetric synthesis of sphingofungin F
Our basic strategy for the synthesis of sphingofungin B would be useful fo

compounds with minor modification. Simply changing the amino acid part and the hydrophobic side chain is
1 £ ¢th tent. Anet 1r tlan ¢ntal 7y Mg £ omhinanfinaie T 23
required. To demonstrate the utility of this strategy, we undertook the total synthesis of sphingofungin F,23

L P e an

qu n was 1so;awu II’OlTl a fermentation of P aecuomyces variofii.

The Yb(OTf)3-catalyzed aldol reaction24 was very useful for the preparation of 22. The route from
racemic 22 to alkyl bromide 6 was performed according to Scheme 4 (asymmetric synthesis). After
deprotection of the MOM ether of 6, the resulting alcohol (37) was protected as its TMS ether giving 38.
Bromide 38 was then coupled with S to afford 39. The trimethylsilyl group of 39 was deprotected, and the
resulting alcohol (40) was oxidized (41), and this ketone was treated with HC1 to give diol 42. After the
ketone group of 42 had been protected (43), the primary hydroxyl group was protected with MMTrCl.

1 @ FIUtLL

Reduction of the alkvne to the trans olefin

ates A LAV Sam gy v WV s 21

was carried out using LAH,16 and the secondary alcohol was

protccted as its TBS ether (44). Deprotection of the MMTr ether followed by Swern oxidation gave key

The aldol-type reaction of 46 with the tin (II) azaenolate of chiral heterocyclic reagent 317 proceeded
smoothly to afford the desired adduct (47) in an 83% yield with good diastereoselectivity (70:25:5:0, Scheme
6). After deprotection of the TBS group, successive hydrolysis (2 steps) of the major diastereomer and finally
deprotection of the benzyl ether using BCl3 worked well to afford sphingofungin F. lIts spectral properties are
completely identical to those in the literature.23

Conclugions

GRS L3 L g4

unambiguous syntheses of D-erythro-sphingosine and

7

0
etc.), sphingofungins B and F. Our basic strategy for the synthesm of sphmgosmc famxly will be applled to
many other related natural products as well as their synthetic derivatives.
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Scheme 7
cat. Yb(OTf);
SiMe3 (91%) CeH Et  cf. Scheme 4 CeH1 CHz2)sCHzBr
CeH1aCHO  + j\ —_— k _— ! (Chals
SEt H O
22 6
>
HCI . BuLi, 5 (89% N
(qumt)> CsHm\r(CHg)sCHgBr uLi, 5 (89%) Gt~ oy Z
OR RXRZ( 2)s LBn
EtsN, TMSCI 37 R=H =
@300 e TBAF (quant) [__ 39 Rl=OTMS, A% =H
\we oy — 38 R=TMS 40R'=OHR‘ H
Swemn oxid. (89%) E: 41 R'=R2=0
1. MMTICI, EtgN, DMAP
2. LAH
oH 3. TBSCI, imidazole QTBS
HCI (99% ~ (91%, 3 steps)
e Y oH CGH13Y\(CH2)MR
ST (CH)s OBn
| DA 2
o ‘orms . 44 R!=R2 = -0-(CHp)z0-, R3 = MMT
lmMSson ooy [ 42 R'=R2=0 HCOOH (78%) [_ 45 R'=R2=0, R®~ H
° 43 R'=R? = -0-(CHy),-O-
i __OEt
e e
EIO)\E’N |
3
(>95%) CaH TBSC;) 0 Bulli, (83%) CeH R? Q.H q_N'
'7al% ERY ~ 6 1 LEITT]
6 13\]_[/\“’”2’ e - 3\ﬁ/\(cur‘)5 ) _\
o} OBn 0 OBn*N
46 — a7 R=TBS  OF'
1. TsOH
2. NaOH
(58%, 2 steps)

General. Melting points are uncorrected. IR spectra were recorded on a Horiba FT-300. 1H and 13C NMR
spectra were recorded on a JEOL JNR-EX270L, INM-LA300 or a JNM-LA400 spectrometer in CDCI3 unless
otherwise noted. Tetramethylsﬂane (TMS) served as internal standard (5 = 0) for |H NMR, and CDCl3 was used
as internal standard (8 = 77.0) for i3C NMR. When CD30D was used, CD30D served as internal standard (8 =

3.3 for 1H NMR (CH30H) and & = 49.0 for 13(3 NMR). Mass spectra were measured on aJEOL DX-303HF
spectrometer. HPLC was carried out using a Hitachi LC-Organizer, L-4000 UV Detector, L-6200 Intelligent

______________ PP P edad Tnerna MID_T4AN A.nitnl nn ammnf

r'ump, and D-2500 \.,mumaw-ulwglawl UpllLAI rotations were recoraed on a Jasco Dir-50uU Gigita: poianmeter.
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Phenyl (2S,3R)-2-benzyloxy-3-hydroxy-5-trimethylsilylpent-4-ynoate (9): To a mixture of tin(Il)
trifluoromethansulfonate2 (834 mg, 2.0 mmol), and tin(Il) oxide (269 mg, 2.0 mmol) in propionitrile (20 ml)
was added (R)-l-methyl-Z-[(N-1-naphthylamino)methyl]pyrrolidina26 (576 mg, 2.4 mmol) in propionitrile (20
mi) at room temperature The solution was cooled to -78 °C, and trimethylsilylpropinal (1.26 g, 10 mmol) in
propionitrile (15 ml), and 4 (3.77 g, 12 mmol) in propionitrile (15 ml) were slowly added over 4 h. After stirring
for 1 h at -78 °C, saturated with aqueous NaHCO3 solution was added to quench the reaction. The organic layer
was separated and the aqueous layer was extracted with ether. The ethereal extract was washed with water and
brine, dried over sodium sulfate, and concentrated under reduced pressure. The residue was treated with THF:IN
HCI = 4:1 solution for 30 min. After neutralization using saturated aqueous NaHCQ3 solution, the aqueous layer
was extracted with ether. The ethereal extract was washed with water and brine, dried over sodium sulfate, and

concentrated. The residue was purified by column chromatography on Slllca gel (hexane/ethyl acetate = 20/1) to

Sius O 331 o O0F s  OTIY QT oo S \Y oo o i ISV B ) [ P g a0 O s 1 M ETANSoY T s

BIVE J \3.21 E, o/, Synianit = #1775, Y170 €€ (Syn)) as a winitc sona. (] #LG.O {€C = 1.U), LNnu ; 1K (neal)
1847 272 Or-m'l 1“ NMR S 00 /e QHY 201 /4 1TH T — Q1 1) A12/(4d 10 T _AALTY AZL 73 1LY T _
LWUNJ, JPi 7 Wil y 11 LVIVRIN U V.UL Dy JER),y L7101 My 111, J — O.1 I14), .10 (U, 111, v = .9 114), 4.90 (L, 11, v =
11.9 Hz), 4.69 (dd, 1H, J = 4.4, 8.1 Hz), 477 (d, 1H, J = 11.9 Hz), 6.93-7.29 (m, 10H); 13C NMR § -0.4, 64.0,

73.4, 80.6, 91.7, 102.0, 121.2, 126.1, 128.19, 128. 24 128.4, 129.4, 136.5, 150.1, 168.0. Anal. Calcd for
C21H24048i: C, 68.45; H, 6.56. Found: C, 68.59; H, 6.51. The enantiomeric excess was determined by HPLC
analysis. HPLC (Daicel Chiralcel AD, hexane/i-PrOH = 24/1, flow rate = 1.0 mL/min): fR = 17.5 min (28§, 3R), 1R
= 21.2 min (2R, 38).

(2ZR,3R)-2-Benzyloxy-5-trimethyisilyipeni-d-yne-1,3-diol (10): To a solution of  (3.21 g, 8.7 mmol) in
dichloromethane (80 ml) was added diisobutylalminum hydride (1.5 M solution in toluene, 17.4 ml) over 20 min
at -78 °C., After chmna for 30 min at -78 °C, the mixture was diluted with IN HCl. After the organic laver was

separated, the agueous layer was extracted with dichloromethane. The combined organic layer w:s wash;d with
water and brine, and dried over sodium sulfate, and concentrated under reduced pressure. The residue was purified
by column chromatography on silica gel (hexane/ethyl acetate = 6/1) to give 10 (2.01 g, 83%) as a white solid.
{alD 7+13 0 (¢ = 1.02, Ce¢Hg); IR (neat) 2171, 3363 cm™ H NMR & 0.19 (s, 9H), 2.08 (brs, 1H), 2.69 (brs,
1H), 3.63 (ddd, 1H, J = 5.0, 5.0, 5.0 Hz), 3.56 (dd, 1H, J —50 116Hz),364(dd11H J -50 11.6 Hz), 4.30
(brs, 1H), 473 (d, 1H,J =114 Hz),483 (d, 1H,J = 11.
T2 £ 0177 1N £ 190N 170 1 17Q

o1 €
/3.0, 01./, 1.7, 1UD.U, 140.U, 1406.1, 14

64.84; H, 7.95.
(45.55)-5-Benzyloxy.4.(2-trimethylsilvlethvnvl).2 2.dimethyl-1. 3-dioxane (11): To a solution of 10 (201 ¢

alglhd 2 CRLYyIOA) SLAIAACRLELY -..-- ---_-‘,--J 2} 5 L} ayi=is2

7.2 mmol) in N N-dimethylformamide (50 ml) was added a solution of 2,2-dimethoxypropane (2.2 g, 21.6 mmol)
in N,N-dimethylformamide (10 ml) and cat p-TsOH at room temperature. After stirring for 10 h, the reaction was
quenched with saturated aqueous NaHCO3, The organic layer was separated and the aqueous layer was extracted
with ether. The ethereal extract was washed with water and brine, dried over sodium sulfate, and concentrated
under reduced pressure. The residue was purified by column chromatography on sguca gel (hexane/ethyl acetate =

_______ o BOL { e eiNY anliA [ [ 2T N £ LR LB al S fa: PN 1"

30/1) io give 11 (2.18 g, 55% (syn); 0.06 g, 3% (antii)) as a whiie solid. {a]p” +37.0 {c =
NMR 3 0.00 (s, SH), 1.22 (s, 3H), 1.32 (s, 3H), 3.22 (dd, 1H, J =3.0, 59 Hz), 3.64 (d
3.72 (dd, 1H, J = 3.3, 12.5Hz), 4.59-4.60 (m, 3H), 7.09-7.24 (m, 5H); ]3C NMR 3§ -0.3, 17.8, 20.
70.9, 71.7, 91.5, 99.6, 101.4, 127.7, 127.9, 128.3, 138.0. Anal. Calcd for C1gH26013Si: C, 6
Found: C, 68.01; H, 8.16.

(4R,5R)-5-Benzyloxy-4-ethynyl-2,2-dimethyl-1,3-dioxane (5-ent) (100% ee): To a solution of 11 (2.18 g, 6.8
mmol) in dichloromethane (50 ml) was added a solution of tetrabutylammoniumfluoride (1.96 g, 7.5 mmol) in
dichloromethane (10 ml) at room temperature. After stirring for 30 min, the reaction was quenched with

phosphaie bufier (pH = 7) and the aqueous iayer was exiracted with dxch‘oromethanc The exiract was dried over
A}

G!: mn cheamatnoranhy

o
~
~3 7

£ 12
.0, 137.7.

W umn \.luulllalus apiy

1 v el < v-_,.. L Y alalliaey

3 (¢ =1.21, CHCI3); IR
(KBr) 2117, 3220 cm 1'. H NMR $ 143 (s, 3H), 1.54 (s, 3H), 2.57 (d, lH, J = 2.3 Hz), 345 (dd, 1H,J =3.1,

etate = 6/1) to give 5 (1.62 g, 97%) as white crystals. The grvqta,ls were recrvstalized
7
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4.0 Hz), 3.86 (dd, 1H, J =3.1, 12.5 Hz), 3.93 (dd, 1H, J = 4.0, 12.5 Hz), 4.78-4.80 (m, 3H), 7.26-7.44 (m, 5H);

13c NMR 8 21.0, 27.4, 61.5, 63.6, 70.7, 71.9, 75.0, 80.0, 99.6, 127.8, 128.0, 128.3, 137.9; HRMS calcd for
C15H1803 (M+H) 247.1335, found 247.1338. Anal. Caled for C15H1803: C, 73.15; H, 7.37. Found: C,

72.85; H, 7.57. HPLC (Daicel Chiraicel AD, hexane/i-PrOH = 50/1, flow rate = 0.5 mL/min): rR = 22.5 min (4S,
5S8), 1R = 26.3 min (4R, 5R).

(4R,5R)-5-Benzyloxy-4-(pentadec- 1=yny!)=2,2=dimethy!=1,3=diexane (12): To a solution of S-em¢ (149 g, 6.1
mmol) in THF (40 ml) was added n-BuLi (1.6M solution in hexane, 6.1 mmo!l) dropwise over § min at -78 °C.

hexane, 0.1 mmo vise over ) min

The solution was stirred for 15 min, and the mixture of 1-bromotridecane (1.91 g, 7.3 mmol) in THF (15 ml) and
HMPA (4.8 ml) was added dropwise. After stirring for 10 min at -78 °C, the solution was warmed to room
temperature, and stirred for a further 10 h. The reaction was then quenched with water, and the aqueous layer was
extracted with ether. The ethereal extract was washed with water and brine, dried over sodium sulfate, and
concentrated under reduced pressure. The residue was purified by column chromatography on siiica gei

g Ny s bk . ANITN e oo 1

\uc)umclculyl $OUHC = ‘+Ul1} (S8 glV

12
(neat) 2250 cm™1: 1H NMR 6 0.88 (1, 3H

- ac a ~rnlaslaca | e, Py

N NL e I i 1 721 TTMI_N, T
4 s 0 g, /0} as 4 LUlUrlﬂbb Qll L*ip +20.U (€C = 1.3}, Lﬂ‘ul:‘;): 1K

,J =6.6 Hz), 1.25-1.40 (m, 22H), 1.43 (s, 3H), 1.52 (s, 3H), 2.27 (dt
2H,J =19,7.1 Hz), 3.37 (ddd, 14, J =2.3, 3.1, 3.6 Hz), 3.85 (dd, 1H, / = 3.1, 12.5Hz), 3.91 (dd, 1H, J = 3.6,
12.5 Hz), 477 (d, 1H, J —Z_SHz) 479 (s, 2H), 7.25-7.44 (m, SH); 13C NMR 8 140, 18.9, 203, 22.6, 21.7, 28.3,
289, 29.0, 29.2, 29.4, 29.5, 31.8, 61.6, 638, 711, 717, 60, 874, 99, 121.5 127.8, 128.1, 138.1. Anal. Calcd

for C28H4403: C, 78.46; H, 10.35' Found: C, 78.62; H, 10.27.
(4R,5R)-5-Hydroxy-4-(pentadec-1-ynyl)-2,2-dimethyl-1,3-dioxane (13): To a solution of liq. NH3 (10 ml)
were added a solution of 12 (243.0 mg, 0.57 mmol) in THF (0.5 ml) and a solution of tBuOH (84.5 mg, 1.14
mmol) in THF (0.5 ml) at -78 °C. After adding ammonium sulfate (753.2 mg, 5.7 mmol), lithium (25 mg) was
added S}G'v'v’}y After stirred for 10 min, the reaction was queﬁ(‘,ucu with ammonium chloride. The L’:(‘x‘)iil—lg bath
was removed, and after all ammonia was evaporated, the mixture was diluted with water and the aqueous layer
extracted with dichloromethane. The extract was washed with water, and was concentrated under reduced pressure.
The residue was purified by column chromatography on silica gel to give 13 (167.0 mg, 87%). [a]n —21 6 (c
= 1.21, CHCl3); IR (KBr) 2245, 3519 cm'l, 1H NMR 5 0.88 (t, 3H, J = 6.6 Hz), 1.25-1.46 (m, 22H), 1.48 (s, 6H),
223 (dt, 2H, J = 2.0, 7.3 Hz), 2.72 (d, 1H, J = 8.3 Hz), 3.51 (dddd, 1H, J = 1.7, 2.0, 2.3, 8.3 Hz), 3.87 (dd, 1H, J
= 2.3, 12.5 Hz), 4.03 (dd, 1H, J = 1.7, 12.5 Hz), 4.78 (dd, 1H, J = 2.0, 3.6 Hz), 13C NMR 3§ 14.1, 18.5, 18.8, 22.7,
28.4, 28.9, 29.1, 29.2, 29.3, 29.5, 29.6, 31.9, 64.6, 64.9, 65.5, 75.6, 87.9, 99.4.
(4R,55)-5-Azido-2,2-dimethyl-4-(pentadec-1-ynyl)-1,3-dioxane (15): To a solution of 13 (167.0 mg, 0.49
mmol) in dichloromethane (2 mi) was added a solution of pyridine (58.5 mg, 0.74 mmol) in dichloromethane
(0.5 ml). After cooling to -18 °C, a solution of trifluoromethanesulfonic acid anhydrate (172.6 mg, 0.61 mmol)
in dichloromethane (0.5 ml) and sodium azide (128.3 mg, 1.97 mmol) in DMF (3 ml) were added. The mixture
was warmed to room temperature, and was stirred for further 5 h. The reaction was then quenched with water, and
the aqueous layer was extracted with ether. The ethereal extract was washed with water and brine, dried over
sodium sulfate, and concentrated under reduced pressure. The residue was purified by column chromatography
on silica gel to give 15 (113.0 mg, 63%). 1H NMR 5 0.88 (t, 3H, J = 6.6 Hz), 1.26 (s, 22H), 1. 45 (s 6H), 2.25 (dt,

1H, J = 21.8, 7.3 Hz), 3.49-3.59 (m, 1H), 3.88-3.98 (m, 1H), 4.43 (dd, 1H, J = 1.8, 7.3 Hz); }3C NMR & 14.1,

i8.8, 19.2, 22.7, 28.2, 28.4, 28.9, 29.1, 29.3, 29.5, 29.6, 3i.9, 58.8, 62.3, 64.7, 76.2, 76.8, 77.2, 88.3, 99.3
{28 3R}-2—Azida-4-cctadec3n-l,s-d.u} {16): The solution of 15 (113.0 mg, 0.31 mmol) in acetic acid:water =

7:3 (30 ml) was stirred for 30 min at 80 °C. The mixture was concentrated under reduced pressure, and the
residue was purified by column chromatography on silica gel to give 16 (94.5 mg, 94%). {c_l]l.)zs -380 (c =
1.18, CHCI3); IR (KBr) 2110, 2146, 2239, 3194, 3307 cm™; |H NMR 5 0.88 (t, 3H, J = 6.9 Hz), 1.26-1.57 (m,
22H), 2.23 (dt, 2H, J = 2.0, 7.3 Hz), 2.28 (brs, 1H), 2.66 (brs, 1H), 3.61 (dt, 1H, J = 5.3, 10.6 Hz), 3.87 (brs, 2H),

4.53 (brs, 1H); 13¢ NMR 5 14.1, 18.7, 22.7, 28.4, 28.9, 29.1, 29.3, 29.5, 29.6, 31.9, 62.4, 63.5, 66.6, 77.2, 88.7.
HRMS calcd for C1gH33N302 (M+) 323.2573, found 323.2582.

(25,3R)-2-Amino-4-octadecyn-1,3-diol (17): To a solution of 16 (284.3 mg, 0.88 mmol) in pyridine (8.7 ml)
were added triphenylphosphine (461.1 mg, 1.75 mmol) and water (0.5 ml). The solution was stirred for 5 h at 60

. lﬂc xm:uurc was uuuu:u Wll.ﬂ walcr, d.IlU l.ﬂC dunUub mycr was cmraucu Wlm cmcr J.ﬂe emercal exiract was
washed with water and brine, dried over sodium sulfate, and concentrated under reduced pressure. The residue
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was purified by column chromatography on silica gel to give 17 (201.3 mg, 77%). Mp 55.5-55.8 °C; [(1]];)32
-3.0 (c = 1.25, EtOH); 1y NMR (DMSO0-d6) § 0.85 (brs, 3H), 1.23-1.40 (m, 21H), 2.17 (brs, 2H), 2.50 (brs, 1H),
2.61 (br, 1H), 3.34 (brs, 4H), 4.14 (brs, 1H), 4.42 (brs, 1H), 5.18 (brs, 1H); 3¢ NMR 8 14.1, 18.7, 22.7, 284,
28.7, 29.0, 29.2, 29.4, 29.7, 31.9, 56.9, 63.7, 64.7, 78.4, 87.5. HRMS calcd for C1gH35NO2 (M+) 297.2668,
found 297.2680. Anal. Calcd for C1gH35NO2: C, 72.68; H, 11.86; N, 4.71, Found: C, 72.81: H, 11.95; N,
4.56

(25,3R,4Z)-2-Amino-4-octadecen-1,3-diol (18): To a solution of 17 (16.5 mg, 0.056 mmol) in ethyl acetate
(1.0 ml) was added Lindlar catalyst (2.8 mg) under argon. The solution was stirred under H2 (1 atm) for 4 h.
Lindlar catalyst was then filtered off, and the filtrate was concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel to give 18 (14.3 mg, 86%). [0.]D29 -21.5 (c = 1.10, EtOH), Iy
NMR (CD30D) & 0.90 (t, 3H, J = 6.6 Hz), 1.28-1.47 (m, 22H), 2.10 (brs, 2H), 2.77-2.81 (m, 1H), 3.55 (dd, 1H, J
= 6.9, 109 Hz), 3.70 (dd, 1H, J = 4.1, 10.9 Hz), 441 (dd, 1H, J = 6.4, 8.7 Hz), 5.37-5.44 (m, 1H), 5.58-5.67 (m,
1H); 13C NMR (CD30D) 5 14.5, 23.7, 28.9, 30.5, 30.7, 30.8, 33.1, 58.3, 63.5, 69.1, 1300, 135.2, HRMS caled
for C1gH37NO2 (M+) 299.2824, found 299.2802.

(€ IRL.I_Amina nctadacan_1 2_dinl (10): Ta a enlition of 17 (1
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added a catalytic amount of 10% Pd/C under argon. The solution was stirred under H2 (1 atm) for 3 h. Pd/C was

then filtered off, and the filtrate was concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel to give 19 (8.3 mg, 73%). [(x]D +0 62 (c = 0.55, EtOH); H NMR (CD30D) &
0.90 (t, 3H, J = 6.6 Hz), 1.28-1.67 (m, 28H), 2.75-2.82 (m, 1H), 3.47-3.57 (m, 2H), 3.74 (dd, 1H, J = 4.1, 11.1
Hz); 1°C NMR (CD30D) & 14.5, 23.7, 27.0, 30.4, 30.7, 33.0, 34.3, 58.1, 63.4, 73.4. HRMS calcd for
C18H39NO2 (M+) 301.2981, found 301.2996.

(25,3R)-2-Acetylamino-4-octadecyn-1,3-diol (20): To a solution of 17 (6.3 mg, 0.016 mmol) in THF (0.5 ml)
was added a solution of N-succinimidyl acetate (3.4 mg, 0.020 mmol) in THF (0.5 ml). The mixture was stirred

ad A Th A ifiad h ~ls henmantonna
for 20 h, and was concentrated under reduced pressure. The residue was purified by column chromatography on

silica orl tncum 20 (4.7 mg, 65%). IH NMR 8 088 (t, 3H, J = 6.8 Hz), 1.26-1 45 (m, 20 1), 149 (dd, 2H, J =

sika L ANIVAR QUGS L, 2, v = &), SO R, & Ney wiay

7.3, 142Hz) 2.06 (s, 3H), 2.20-2.24 (m, 2H), 3.76 (dd, 1H, J = 4.0, 11.3 Hz), 4.02-4.06 (m, IH) 4.16 (dd, 1H, J
= 3.6, 11.6 Hz), 4.61 (brs, 1H), 6.36 (brs, 1H). HRMS calcd for C20H37NO3 (M+) 339.2773, found 339.2764.

(28,3R)-2-heptanoylamino-4-octadecyn-1,3-diol (21): To a solution of 17 (11.6 mg, 0.039 mmol) in THF (0.5
ml) was added a solution of N-succinimidyl hexanoate (8.4 mg, 0.040 mmol) in THF (0.5 ml). The mixture was
stirred for 20 h, and was concentrated under reduced pressure. The residue was purified by column

e e ~rr i~ ~rr

chromatography on silica gei to give 21 (12.8 mg, 83%). TH NMR § 0.88 (t, 3H, / = 6.6 Hz), 0.90 (t, 3H, / = 6.1
Hz), 1.26-1.35 (m, 25H), 1.46-1.51 (m, 2H), 1.54-1.68 (m, 2H), 2.19-2.28 (m, 4H), 2.91 (brs, 1H), 3.45 (brs, 1H),
3.78 (brs, 1H), 4.09 (brs, 1H), 4.61 (brs, 1H), 6.33 (brs, 1H). HRMS calcd for C24H45NO13 (M+) 395.3399,

VAT ) XD IIATT,

=
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found 395.3410.

(25,3R ,4E)-2-Amino-4-octadecen-1,3-diol (D-erythro-sphingosine); To a solution of Red-Al (0.115 M solution

in in ether, 2.0 ml) was added a solution of 17 (13.8 mg, 0.046 mmol) in ether (0.5 ml) at 0 °C, and the mixture

was stirred for 24 h. The reaction was then quenched with saturated aqueous sodium-potassium tartarate, and the

aqueous layer was extracted with ether. The ethereal extract was washed with water and brine, dried over sodium
=1F,

A S Ny LY Sy SRS PO - mt. _f‘_..l Lo, il
SuLaie, K CONCCHU atcyu  unuct IEUULW pressuie,. 1nc blUUU was pUH

TES 11
Y Mn 73.74 °C 1oyl ~25 NAlc=08R
J l‘ll} I JI=I T s {1 &1\ — Lo

1
(brs, 3H), 1.28-1.47 (m, 221%1), 2.07 (brs, 2H) 2.97 (brs, 1H), 3.57 (brs, 1H),
304

cOIuImn Lﬂl"Uﬂlingl"dpﬂy on Sll]Lil
lll’ NMD /M"TanM | n an

73.0, 129.5, 135.9.

Ethyl (3R)-3-hydroxynonanethioate (22): To a mixture of tin(I) trifluoromethansulfonate (417 mg, 1.0
mmol), tin(II) oxide (135 mg, 1.0 mmol) in dichloromethane (10 ml) was added (S)-1-methyl-2-[(N-1-
naphthylamino)methyl]pyrrolidine (288 mg, 1.2 mmol) in dichloromethane (10 ml) at room temperature. The

solution was cooled to -78 °C, and a solution of heptanai (570 mg, 5.0 mmol), and l-tnmethylsﬂoxy 1-ethylthio-

IS L PR Ly T sl
ULIICIIU [l W lll&, 0 U vy in UlblllUlUlllClll 1

R 1 R— .

ane ml) was slowly added over 4 h. Afier siirring for 1 h at -78
°C, the reaction was guenched with aqueous NaH

T an

<
S
CO73 solution, and the agueous layer was extracted with ether.

1LaLlliv gLl wIC a0l 4yel as CAatIcA pd Rl ed ]

The ethereal extract was washed with water and brine, dried over sodium sulfate, and concentrated under reduced
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pressure. The residue was treated with THF:1N HCI = 4:1 solution for 30 min and the mixture was extracted with
ether. The ethereal extract was washed with water and brine, dried over sodium sulfate, and concentrated, and the
residue was purified by column chromatography on silica gel (hexane/ethyl acetate = 20/1) to give 22 (950 mf
87%, 94% ee) as a colorless oil. [(1]1)2 -18.0 (c = 1.15, CgHg); IR (neat) 1683.6, 2927.4, 3378.7, 3475.1 cm

o s, Avw - ’ "v N e ra .-.

"H NMR & 0.88 (t, 3H, J = 6.6 Hz), 1.24-1.56 (m, 13H), 2.61-2.81 (m, 3H), 2.91 (q, 2H, J = 7.5 Hz), 4.01-4.08
(m, 1H); 13C NMR § 14.0, 14.6, 22.5, 23.3, 25.3, 29.1, 31.7, 36.5, 50.6, 68.6, 199.6. Anal. Calcd for
C11H22028: C, 6073; H, 10.09; §, 14.46. Found: C, 60.51; H, 10.16; S, 14.68. Enantiomeric excess was

O

determmed by HPLC analysis after acetylation of 22, HPL
rate = 1.0 mL/min): fR = 3.6 min (3S), 1R = 7.2 min (3R).

Ethyl (3R)-3-(methoxymethoxy)nonanethioate (23): To a solution of 22 (94% ee, 950.0 mg, 4.35 mmol) in
dichloromethane (18 ml) was added a solution of diisopropylethylamine (1.7 g, 13.1 mmol} in dichloromethane
(11 ml) and methoxymethyl chloride (1.1 g, 13.1 mmol) in dichloromethane (11 ml) at 0 °C. The solution was

(Daicel Chiralcel AS, hexane/i-PrOH = 100/1, flow

warmed to room temperature, and was stirred for 10 h. The reaction was quenched with saturated aqueous
NaHCO‘j solution and the aqueous layer was extracted with dichloromethane. The extract was dried over sodium

layer was extracted with dichlorometh ri

J vt Pyt
ed pressure. The residue was purified by coln

= d hd = OSSRt TRR ERRSS
gel (hexane/ethyl acetate = 9/1) to give e 23 (1.14 g, 100%) as a colorless oil. [a]p2® -0.3 (c = 0.54, CgHg); IR
(neat) 1689.3, 2927.4 cm™!; 'H NMR 5 0.88 (t, 3H, J = 5.8 Hz), 1.01-1.46 (m, 11H), 1.48-1.58 (m, 2H), 2.67
(dd, 1H, J = 5.6, 15.0 Hz), 2.83 (dd, 1H J = 7.3, 15.0 Hz), 2.89 (q, 2H, J = 7.4 Hz), 3.35 (s, 3H), 3.99-4.08 (m,
1H), 4.63 (d, 1H, J = 7.3 Hz), 4.66 (d, 1H, J = 7.3 Hz); 13C NMR & 14.0, 14.7, 22.5, 23.4, 25.0, 29.2, 31.7, 347,
49.3, 55.6, 74.6, 95.8, 197.4. Anal. Calcd for C13H2603S: C, 59.50; H, 9.99: S, 12.22. Found: C, 59.61; H,

10.05; S, 12.09.

sulfate, and concentrated under r atoeranhv on silica

{3R)-3-(Methoxymethoxy)-i-nonanoi (24): To a suspension of lithium aluminum hydride {(496.5 mg, i3.i
mmcl} in THF (9 ml) was slowly added a solution of 2 .35 mmol) in THF (16 ml) at 0 °C. The

. The mixture was then cooled to 0 °C and was

quenchcd wnth saturated aqueous sodium sulfate solutlon fter addmg of 1 N HCI aq., the suspension was stirred
vigorously, and the aqueous layer was extracted with ether. The ethereal extract was washed with water and brine,
dried over sodium sulfate, and concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel (hexane/ethyl acetate = 6/ 1) to give 24 (869.8 mg, 98%) as a colorless oil. [a]])

-27.0 (¢ = 1.67, Cg¢Hg); IR (neat) 2929.3, 3392.2 cm" 1y NMR 5 0.87 (t 3H, J = 6.9 Hz), 1.29 (s, SH) 1.41-

’)ﬁﬁﬂaﬁ‘c‘ {25}: To a solution of 24 \gﬁg o ing, 4.26 ulmG}) in

dichloromethane (5.0 ml) was quickly added a solution of carbon tetrabromide (2.8 g, 8.51 mmol) in
dichloromethane (3.0 ml) and triphenylphosphine (2.2 g, 8.51 mmol) in dichloromethane (3.0 ml) at 0 °C. After
stirring for 30 min, the solvent was removed. The residue was then diluted with ether, and the solids were filtered
off. The filtrate was concentrated under reduced pressure and the residue was purified by column
chromatography on silica gel (hexane/ethyl acetate = 20/1) to give 25 (1.05 g, 92%) as a colorless oil. [a]p*“
-20.9 (c = 0.40, CgHg); IR (neat) 1039.4, 2929.3 cm'l; IH NMR § 0.88 (t, 3H, J = 6.9 Hz), 1.29 (s, 8H), 1.42-
1.61 (m, 2H), 2.00-2.08 (m,2H), 3.39 (s, 3H), 3.50 (t, 2H, J = 6.9 Hz), 3.67-3.76 (m, 2H), 4.65 (d, 1H J = 6.9 Hz),
4.69 (d, 1H, J = 6.9Hz); "“C NMR 8 14.1, 22.6, 25.0, 29.4, 30.1, 31.8, 34.2, 37.8, 55.7, 75.7, 95.7. Anal. Calcd
for C11H23BrO2: C, 49.45; H, 8.68; Br, 29.90. Found: C, 49.62; H, 8.49; Br, 29.68.

1-an1vlnvv-l’79\ 7- lmolhnvvmpfhnvv\ 3. h-n'lpnvna {?6\ To a solution of 4- hpn'n:lnvu 1 hnfvnn (R18 4 mg,

N7&% 7 7 T\IBACSARVAY IMITUIAAVAY /U sl sUTL AT \HUjs AV & SVIkuVa iU

5.11 mmol) in THF (8.0 ml) was added n-BuLi ( 1.6 M solution in hexane, 4.72 mmol) dropwxse over 5 min. The
solution was stirred for 15 min, and a mixture of 25 (1.05 g, 3.93 mmol) in THF (6.5 ml) and HMPA (3.2 ml) was
added dropwise. After stirring for 10 min at -78 °C, the solution was warmed to 0 °C, and stirred for further 4 h.
The reaction was quenched with water, and the aqueous layer was extracted with ether. The ethereal extract was
washed with water and brine, dried over sodium sulfate, and concentrated under reduced pressure. The residue

r\n

was purified by column chromatography on silica gel (hexane/ethyl acetate = 1) to give 26 (1.

e ~il r~1n24 ON /i~ _N01 CAIT . TD ath IQNT A Av“\-lt IU NNAD
D> VIl [WK]]) ~FV\L = VuU.71, bbllb}, in \ucal) L7404 Ol s K1 LMUVEIN

CnC
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8H), 1.40-1.49 (m, 2H), 1.68 (dt, 2H, J = 6.9, 13.0 Hz), 2.20-2.27 (m, 2H), 3.37 (s, 3H), 3.55 (t, 2H, J = 7.1 Hz),
3.61-3.67 (m, 1H), 4.54 (s, 2H), 4.65 (s, 2H), 7.25-7.35 (m, SH); '°C NMR & 14.1, 14.9, 20.1, 22.6, 25.1, 29.4,
31.8, 33.6, 34.1, 55.5, 68.8, 72.8, 76.3, 76.8, 80.9, 95.5, 127.6, 128.3, 138.1. Anal. Calcd for C22H3403: C,
76.26; H, 9.89. Found: C, 76.41; H, 9.95.

ﬂ'ln\ l'! CRE Ak o _ PGS Wb Y T P T FAMN. Mo - calecalio LML (1Y 17 o D NL oo I “ . a2l N /R AN o
{7R)-7-(Methoxymethoxy)-1-tridecanol (27): To a solution of 26 (1.13 g, 3.26 mmol) in ethanol (16 mi) was
ar_id_d_ a catalytic amount of 10% palladium-carbon under argon. The solution was stirred under H3 at 1 atm for

20 h. Palladium-carbon was then filtered off, and the filtrate was concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel (hexane/ethyl acetate = 6/1) to give 27 (815.3 mg,
96%) as a colorless oil. [a]p 25 -0.1 (c = 1.31, CgHg); IR (neat) 2931.3, 3378.7 cm 1, 1}il NMR 3 0.88 (t, 3H, J
= 6.6 Hz), 1.11-1.57 (m, 20H), 1.70 (brs, 1H), 3.38 (s, 3H), 3.45-3.54 (m, 1H), 3.64 (t, 2H, J = 6.6 Hz), 4.65 (s,
2H); 1°C NMR 8 14.1, 22.6, 25.2, 25.7, 29.5, 29.5, 31.8, 32.7, 34.2, 34.3, 55.4, 62.9, 77.4, 95.3. Anal. Calcd for
C15H3203: C, 69.18; H, 12.39. Found: C, 68.85; H, 12.22.

1-Bromeo-(7R)-7-methoxymethoxytridecane (6): To a solution of 27 (815.

Ainhlrcmenathama AN D) wmine ~mialbly addad o cAliatian £ Aanehan tateal
aicmioromeunaine V.V iy wad yu lb!\ly addaed a So1ution % fao

dichloromethane (4.5 ml) and L] henv]nhncnhme (1.64

g, 6.26 mmol dichl (4.5 ml) at

After stirring for 30 min, the solvent was removed under reduced pressure. The resrdue was then diluted wrth
ether, and the solids were filtered off. The filtrate was concentrated under reduced pressure and the residue was
purified by column chromatography on silica gel (hexane/ethyl acetate = 20/1) to give 6 (890.7 mg, 88%) as a
colorless oil. [(z][)m -0.06 (¢ = 0.97, CeHg); IR (neat) 2931.3 cm'I ; 'H NMR 8 088 (t, 3H, J = 6.4 Hz). 1.18-

1.60 (m, 18H), 1.86 (dt, 2H, J = 6.6, 14.4 Hz), 3.38 (s, 3H), 3.41 (t, 2H, J = 5.6, 11.3 Hz), 4.65 (s, 2H); 13¢ NMR

8 14.1, 22.6, 25.1, 25.2, 28.1, 28.9, 29.5, 31.8, 32.7, 33.9, 34.1, 34.3, 55.5, 77.5, 95.3. Anal. Calcd for
MV T Tt TV M. Y TN, IT DLL. D YA T Twimd: M EC QL. IT O C1. D N2 A7
Cisa3ibroz: C, 55.72; O, 9.66; Br, 24.71. rouna: C, 55.96; 1, 5.51; Br, 25.47.
(7€ 1€ 0' D) 1 Rammulaww_2./0" (mothavvmathavvinantadac . 1.ynvil.? I dimathvl 1 2diavana (IR8) Tn a
[hu,du,] n’-d-"‘nﬁylunl"-\l \llIC‘ll“AJ MICLIIUA }Pblllau‘-\a A JIIJI) ﬂ,‘i WARRNELLARY B l.’J'“l"A-ll( \an]. iu a
solution of 5§ (646.4 mg, 2.62 mmol) in THF (15.0 ml) at -78 °C was added n-BuLi (1.6 M solution in hexane,

2.62 mmol) dropwise over 5 min. The mixture was stirred for 15 min, and a mixture of 6 (890.7 mg, 2.75 mmol)
in THF (4.0 ml) and HMPA (1.9 ml) was added dropwise. After stirring for 10 min at -78 °C, the mixture was
warmed to 0 °C, and was stirred for a further 10 h. The reaction was quenched with water, and the aqueous layer
was extracted with ether. The ethereal extract was washed with water and brine, dried over sodium sulfate, and
concenirated under reduced pressure. The residue was purified by commn chromatography on silica gei
(hexane/ethyl acetate = 9/1) to give 28 (1.10 g, 86%) as a colorless oil. [ot]D +4.4 (¢ = 1.06, C¢Hp); IR (neat)

1371E N 1AL 0 ANAN Q NOECL 1 .,_‘], AT ATRAT S N OO 7+ 21T T _ £ A IT\ 1790 1 £N e NLLIN A AT 736 AL T _
12700, 140/.7, LL24.0, LOJ0.1 (I 3 INIVISN O U, 00 (L, o1, v = U4 I1L), 1.20-1.0U (I, LUNL), 4.4/ \W1, 411, J =
2.0, 7.1 Hz), 3.33-3.39 (m, 4H), 3.50 (t, IH, J = 5.6 Hz), 3.82-3.94 (m, 2H), 4.64 (s, 2H), 4.77-4.78 (m, 3H),
7.24-7.44 (m, SH); 13C NMR § 14.0, 18.9, 20.3, 225 25.05, 25.14, 27.8, 28.3, 28.9, 29.3, 294, 31.7, 34.2, 55.3,
61.7, 63.8, 71.1, 71.7, 76.1, 71.5, 87.3, 95.2, 99.3, 127.5, 127.8, 128.1, 138.1; FABHRMS calcd for C30H4805

(M+Na) 511.3399, found 511.3396. Anal. Calcd for C30H4805: C, 73.73; H, 9.90. Found: C, 73.67; H, 9.95.

(25,35,12R)-2-Benzyloxyoctadec-4-yne-1,3,12-triol (29): To a solution of 28 (1.10 g, 2.26 mmol) in methanol
(35 ml) was added conc. HCI (0.5 ml), and the mixture was stirred for 30 min at 60 °C. The mixture was cooled
to room temperature, then diluted with water (60 mi), and cooled to 0 °C. The mixture was neutralized with
potassium carbonate and the aqueous layer was extracted with ether. The ethereal extract was washed with
saturated aqueous NaHCO3 solution, water, and brine, dried over sodium sulfate, and concentrated under reduced

hadhdhaned a4

pressure. The residue was purified by column chromatography on silica gel (hexane/ethyl acetae = 2/1) to give 29
(876.4 mg, 96%) as a colorless oil. [a]D +0.6 (c = 5.25, CgHg); IR (neat) 2337.3, 2927.4, 3371.0 cm 1, 1H
NMR 6 0.80 (t, 3H, J = 6.9 Hz), 1.20-1.44 (m, 20H), 1.87 (brs, 1H), 2.14 (t, 2H, J = 5.9 Hz), 2.61 (brs, 1H), 3.08
(brs, 1H), 3.47-3.52 (m, 2H), 3.65 (dd, 1H, J = 5.0, 11.9 Hz), 3.76 (dd 1H, J = 4.6, 11.5 Hz), 4.40 (m, 1H), 4.63
(d, 1H, J = 11.5 Hz), 4.71 (d, 1H, J = 11.5 Hz), 7.20-7.29 (m, 5H); 1"CNMRES 14.0, 18.6, 22.5, 25.3, 25.5, 28.2,
28.6, 28.9, 293, 317, 37.1, 37.3, 61.6, 629, 71.8, 73.3, 78.2, 82.0, 87.0, 127.9, 128.4, 137.8; FABHRMS calcd
for C25H4004 (M+Na) 427.2824, found 427.2833. Anal. Calcd for C30H4805: C, 74.22; H, 9.97. Found: C,

74.38: H Q e

WJidy, 11y Z7.00.

(28,35,12R)-2-Benzyloxy-1-(4-methoxyphenyldiphenylmethoxy)-octadec-4-yne-3,12-diol (30): To a solution

of 29 (876.4 mg, 2.17 mmol) in dichloromethane (12 ml) was added a solution of triethylamine (438.3 mg, 4.3
mmol) in dichloromethane (6.0 ml), and a solution 4-methoxytrityl chloride (1.2 g, 4.3 mmol) in
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dichloromethane (6.0 ml) at 0 °C. After a catalytic amount of N,N-dimethylaminopyridine was added, the mixture
was stirred for 1 h. The reaction was quenched with water and the aqueous layer was extracted with
dichloromethane. The extract was dried over sodium sulfate, and concentrated under reduced pressure. The
residue was purified b;scolumn chromatography on silica gel (hexane/ethyl acetae = 2/1) to give 30 (1.25 g, 85%

V._.'le 1!\' ATAMATY S O

AL o A 'I\I‘ A-‘ I'n1 2% Ffa = 1T N DAL e T Lmandl IN27 1 MO £ AANI N O r4a ALY ¥
ad> a you Ui i P O ¢ = 1.V, bbnb}, I \ICAL) L200.4, £4740.0, D420 U Cl1 , M INMR OU00 (L, JI1,J =
EA"':\ 128 m 2001y 212 (m 2HY 287 (hre THY 2129 (44 1 I =S50 QKA 2\ 2AS (dd 1L 7 - A7
VT AL Py 4 o LBR ANTRR [y sl s \11Ry LBR)y &LoOT \ULDy 111)y J.JL \UU, 111, J = J.U,; F.U KI&), J.TJ (ML, 111, J = *.J,
102Hz) 354(bm 1H), 3,63 (m, 1H), 3.76 (s, 3H), 4.55 (m, 1H), 4.61 (d, 1H, J =122 Hz),4.73(d, I1H, J = 11.6

Hz), 6.79-7.47 (m, 19H); 3CNMR814O 186 22.5, 254, 25.4, 25.5, 28.3, 28.8, 29.0, 29.3, 31.8, 37.3, 374,
55.1, 62.8, 62.9, 71.8, 73.1, 78.2, 81.3, 86.4, 86.5, 113.0, 126.8, 127.7, 127.9, 128.2, 128.3, 130.3, 1354, 137.9,
144.2, 158.4. Anal. Calcd for C45H5605: C, 79.84; H, 8.34. Found: C, 79.98; H, 8.33.
(25,3S,12R)-2-Benzyloxy-3,12-di(tert-butyldimethylsiloxy)-1-(4-methoxyphenyldiphenylmethoxy)-4-
octadecene (31): To a suspension of lithium aluminum hydrnde (244.6 mg, 6.44 mmol) in THF (40 ml) was
added a solution of 30 (1.25 g, 1.84 mmol) in THF (40 ml) at 0 °C. The mixture was warmed to room

temneratmre and wae ctirrad for 10) min. The mixture wac reflnved for 1 h and than conlad ta 0 Or‘ Thoe roantinn
l\fllll’vlml" GRINE YVYERD OLRLAVWAL IVSL LW/ RRRINLE. AFIW HILIAMUIW YWAOD 1uviiUuNnwAg LUL 1 11y QIIV UIVII VVUVIVAL WV v AL TGV LIVER

was quenched with saturated aqueous potassium sodium tartarate solution. After the suspension was stirred
vigorously, the aqueous layer was extracted with ether. The ethereal extract was washed with water and brine, dried
over sodium sulfate, and concentrated under reduced pressure to give a yellow oil. To a solution of the yellow oil
in DMF (12 ml) was added a solution of imidazole (501.4 mg, 7.36 mmol) in DMF (6.0 ml), and tert-
butyldimethylsilylchloride (1.11 g, 7.36 mmol) in DMF (6.0 ml) at O °C. After the solution was stirred for 10 h at
room iemperaiure, the reaciion was quenched with water, and the aqueous iayer was exiracied with ether. The

atharanl avtrant wae wachad with watar and hrina dried aver codinm culfatae and caoncantratad undar radnsad
einérea: exXwralt was wasnaead witin Waler and orine, aried over SOGIum Ssuiiate, andé oonienuwailCd undGaer regucea

pressure. The residue was purified by column chromatography on silica gel (hexane/ethyl acetate = 30/1) to give
31 (1.56 g, 93%. 2 steps) as a yellow oil. [oc]D2 -7.5 (c = 0.97, CgHg); IR (neat) 1251.6, 2919.7 cm 1. 1y NMR
8 -0.06 (s, 6H), 0.00 (s, 6H), 0.79-0.85 (m, 21H), 1.18-1.35 (m, 18H), 1.83 (m, 2H), 3.04 (dd, 1H, J- 6.3, 9.6
Hz), 3.25 (d, 1H, J = 9.6 Hz), 3.47 (m, 1H), 3.56-3.59 (m, 1H), 3.70 (s, 3H), 4.22 (t, 1H, J = 5.8 Hz), 4.68 (d, 1H,
J= 11.9 Hz), 4.75 (d, 1H, J = 11.9 Hz), 5.28 (dd, 1H, J = 6.1, 15.3 Hz), 5.46 (m, 1H), 6.74 (d, 2H, J = 8.6 Hz),
.11-7.44 (m, 19H); 13¢ NMR & -4.8, -44, -44, 14.1, 182, 22.6, 25.3, 25.9, 26.0, 29.1, 29.2, 296 29.7, 319,

32.1, 37.2, 55.1, 63.9, 72.3, 73.1, 73.8, 82.7, 86.2, 112.9, 126.4, 127.3, 127.7, 127.7, 128.2, 128.3, 128.5, 129.3,
1IN 4 1170 1286 Q 129 1447 1822 FARHIDMQ ralad far CFeAHa-NeCQin (MaNaY 070 8011 Fravend
1 IUV."r, l.)b-\l, LII Ty L TT iduy L5777, LJ0.J, L IAWILLINIVIU valva 1uvl \.»3[&160\}3914 \ITIYL‘“} T el ol 711y IVGIIN
929.5905. Anal. Caled for C57Hgg04Si12: C, 75.44; H, 9.55. Found: C, 75.58; H, 9.49.

(2R,3S5,14R)-2-Benzyloxy-3,14-di(tert-butyldimethylsiloxy)-octadec-4-ene-1-0l (32): To a solution of 31
(1.56 g, 1.72 mmol) in ether (120 ml) was added 98% formic acid (60 ml). The mixture was stirred for 30 min at
0 °C, and then diluted with water (150 ml). The solution was neutralized with potassium carbonate and the
aqueous layer was extracted with ether. The ethereal extract was washed with water and brine, dried over sodium
sulfate, and concentrated under reduced pressure. The residue was purified by column chromatography on silica
gel (hexane/ethy] acetae = 20/1) to give 32 (927.1 mg, 85%) as a colorless oil. [a]D27 +16.5 (¢ = 1.81, CgHg);

IR (neat) 1253.5, 2856.1, 2931.3 cm™ ; "H NMR & 0.03 (s, 6H), 0.04 (s, 6H), 0.86 (t, 3H, J = 6.8 Hz), 0.886 (s,
O NQOO /. QLY 1 Y7 1 20 fevx INLIY I NA /At DT T o AQ2 12 A U 7 1Q fhree TLHIN 2 AL 2 &2 feev LI 2 50O
711}, V.000 \ . 7“}, 1L.411.07 \lll, LI ), &V (UL 411, v = V.0, LU .lll.}, & 1O \UlDy 111)y J0I70.00 \11ly &L11), J.J7
(dt, 1H, J =56, 115 Hz),375(dd, 1H, J =46, 11.2 Hz), 429 (d, 1H, J= 59 Hz), 462 (d, IHiJ=11151-!z)i
475 (d, 1H, J = 11.6 Hz), 5.49 (dd, 1H, J 6.3, 15.5 Hz), 5.67 (dt, 1H, J = 6.6, 15.5 Hz), 7.16-7.40 (m, SH);, 3

NMR & -4.9, -4.5, -4.4, 14.1, 18.1, 22.6, 25.3, 25.8, 25.9, 29.2, 29.2, 29.5, 29.7, 31.9, 32.3, 37.1, 61.9, 72.4, 73.0,
74.0, 81.9, 127.8, 127.8, 128.5, 133.1, 138.5; FABHRMS calcd for C37H7004Si2 (M+Na) 657.4711, found
657.4714. Anal. Caled for C37H7004Si2: C, 69.97; H, 11.11. Found: C, 69.82; H, 10.97.

(2R,3S5,12R)-2-Benzyloxy-3,12-di(tert-butyldimethyisiloxy)-octadec-4-enal (7): To a solution of oxalyl
chloride (60.9 mg, 0.48 mmol) in dichloromethane (1.5 ml) was added a solution of dimethylsulfoxide (48.8 mg,

062 mmaoh in Aishlaramathana (1 1 mh dranwica avar 15 min at 78 0(‘ A colution of 22 (1581 Q mo 0724

HIUL) i UIinUIUsliCuaiiv (1.1 gy GIUpwist UVOL 10 fuua at =/ 0 43 SUwuUL Ul Ja \(1J1.7 1g, V.ST

mmol) in dichloromethane (1.7 ml) was added and the mixture was stirred for 10 min at -78 °C, and for 1 h at

111017 111 QICEIUOT

-50 °C. Triethylamine (176.0 mg, 1.67 mmol) was added and the mixture warmed to O °C and stirred for 20 min.
The reaction was quenched with saturated aqueous NH4Cl solution and the aqueous layer was extracted with

dichloromethane. The extract was washed with water and brine, dried over sodium sulfate, and concentrated under

reduced pressure. The residue was purified by column chromatography on silica gel (hexane/ethy! acetae = 20/1)
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to give 7 (151.4 mg, quant.) as a colorless oil. 1H NMR § 0.04 (s, 6H), 0.06 (s, 6H), 0.90-0.91 (m, 21H), 1.30-
1.41 (m, 20H), 2.01- 2.06 (m, 2H), 3.64 (t, 1H,J = 5.3 Hz), 3.76 (dd, 1H, J = 1.5, 5.0 Hz), 4.43 (t, 1H, J = 5.6 Hz),

4.59 (d, 1H, J = 12.2 Hz), 4.71 (d, 1H, J-_i.utn) 5.57 (dd, 1H, J = 6.6, 15.5 Hz), 5.70 (dt, J = 6.3, 15.5 Hz),

7.28-7.37 (m, 5H), 9.69 (d, 1H, J = 1.5 Hz), 13 C NMR 3§ -5.0, -44, 14.1, 18.1, 22.6, 25.3, 25.7, 25.9, 29.0, 29.1,
29.5, 297, 31.9, 32.1, 37.1, 72.3, 72.8, 73.8, 86.2, 127.9, 128.1, 128.4, 133.6, 137.4, 202.6; FABHRMS calcd for

b only dwd Ty SheTy Sharsdy P laenTy 1 &aldy § 7.0y Ll s TiNTy AT TV Tl AAENUYILD wvaiwud 1VUL

C37H6804S12 (M+Na) 655.4553, found 655.4559
(1R,1S8,25,35,4R,12R)-2-Benzyloxy-3,12-di(tert-butyldimethylsiloxy)-1-(3',6'-diethoxy-4'-(iso-propyl)-
1'H,4'H-2',5'-diazyl)-octadec-4-ene-1-0l (33a): To a solution of 2-D (61.6 mg, 0.29 mmol) in THF (1.2 ml)
was added n-BuLi (1.6 M solution in hexane, 0.29 mmol) dropwise at -78 °C. The solution was warmed to 0 °C,
and was stirred for 15 min, and a solution of zinc chloride (39.3 mg, 0.29 mmol) in THF (1.2 ml) was added. The
solution was stirred for further 15 min, and after the solution was cooled to -78 °C, a solution of 7 (91.3 mg, 0.14

mmal) dn THE /1 97 aal}l wae addad Tha mivér gtitrad far 1T h at 72 0" nwmd than wao st d sieh
MmOl i 1 (1.4 Iy Was agGed.  16€ mixXwuie wdas SUfrea 10r 1 0 at -/76 L, ana then was quuubucu wiln

phosphate buffer solution (pH = 7). The aqueous layer was extracted with dichloromethane and the extract was
dried over sodium sulfate. The organic layer was concentrated under reduced pressure and the residue was
purified by column chromatography on silica gel (hexane/ethyl acetate = 20/1) to give a mixture of 33a-c (117.4
mg, 97%) as a colorless oil. The diastereomer ratio of 33a-c was determined by e NMR analysis. 33a: 'y
NMR & -0.06 (s, 3H), -0.07 (s, 3H), 0.00 (s, 6H), 0.66 (d, 3H, J = 6.9 Hz), 0.73 (d, 3H, J = 6.9 Hz), 0.83 (5, 9H),

0.85 (s, 9H), 1.00 (t, 3H, J = 3.1 Hz), 1.20-1.34 (m, 26H), 1.99-2.13 (brs, 1H), 2.14-2.26 (m, 2H), 3.44 (brs, 1H),
3.724.15 (m, SH), 442 (d, iH, / = 116 Hz),485(d, iH, J = 11 .2 Hz), 5.37-5.45 {(m, 1H), 5.64-5.72 (m, iH),
TILTAT fn CLIN. 13~ vy 5 46 AT 141 1472 1AA 1€ 170 181 100N 29& D€ 2L A0 01
1.10~7.31 \in, J55), C NMR O -4.0, -4.2, 14.1, 14.5, 14.4, 10.0, 1/7.U, 108.1, 17.U, 22.0, 23.5, £3.0, 2J.7, 25.1,
293, 29.5, 29.7, 31.6, 31.9, 32.4, 32.5, 37.1, 467, 57.8, 60.8, 60.8, 71.5, 72.3, 74.3, 75.6, 81.9, 127.0, 127.1,

1279 130.3, 133.4, 139.2, 162.2, 163.2; FABHRMS calcd for C4gHggN206Si2 (M+Na) 867.6078, found

867.6066. 33b: 'H NMR & -0.06 (s, 3H), -0.06 (s, 3H), 0.00 (s, 6H), 0.69 (d, 3H, J = 6.6 Hz), 0.73 d, 3H, J =

6.9 Hz), 0.81 (s, 9H), 0.85 (s, 9H), 1.00 (t, 3H, J = 3.3 Hz), 1.20-1.35 (m, 26H), 2.05 (brs, 1H), 2.17-2.27 (m,

2H), 3.36 (brs, 1H), 3.58-3.60 (m, 1H), 3.79 (dd, 1H, J = 3.8, 9.4 Hz), 3.86- 431 (m, 8H), 464 (d, tH,J = 115

Hz), 471 (d, 1H, J = 11.5 Hz), 5.65 (d, 2H, J = 2.0 Hz), 7.23-7.34 (m, 5H); “’C NMR § -4.7, 4.5, 14.1, 14.3,

14.4, 16.8, 17.0, 18.1, 19.1, 22.6, 25.3, 25.7, 25.9, 29.2, 29.3, 29.5, 29.7, 31.6, 31.9, 32.3, 32.5, 37.1, 46.7, 56.3,
8.2 .

LN LNKE A7 £1 0 YA M2 A TA1 @0 1977 197 Q 19 17972 1779 129 £ 1£10 1£4 1. DADLIDMC
0U.5, WO, OU.7, V1.U, /2.4, /3.4, /4.1, IO, 1zi.l, 121.0, 120.2, 1£0.3, 133.4, 130.0, 101.Y, 104.5; FADARIVD
ralad Far C2a0ldoaNANLCin M LNAY QAT ANTQ fannd KT ANRA k & 7.3 1!—! NMR R N0 ¢ I _.N0O1 (¢ TN
Caiva i wallbol‘ ‘\JOUI‘ \lvl’l"l‘a.} VWUV N0, 1VULIU OV 7. UUOT. PN A ) A4 ANAVRAN U V.o \Q, Jl&" AV Y \D’ Jll},
000 (s, 6H) 067 (d 3H, J =69 Hz), 0.74 (d, 3H, J= 6.9 Hz), 0.84 (s, 9H) 0.85 (s, 9H) 098 (¢, 3H, J = 5§
VO s, Ox), 007 (G, 2,/ 0.2 1z), U, (d, oh, 0.7 Hz), V.04 (5, 711), UL.8) (8§, ¥11), U, 2K, J Jd

1
Hz), 1.16-1.34 (m, 26H), 1.95-2.05 (brs, 1H), 2.17-2.22 (m, 2H), 2.79 (d, 1H, J = 5.9 Hz), 3.48-3.62 (m, 2H),
3.86-4.17 (m, 8H), 4.63 (d, 1H, J = 11.5 Hz), 4.81 (d, 1H, J = 11.5 Hz), 5.49-5.67 (m, 2H), 7.24-7.29 (m, 5H);
B¢ NMR 5 -4.8,-44,-42, 14.1, 142, 143, 169, 17.0, 18.1, 19.0, 22.6, 25.3, 25.9, 29.2, 29.3, 29.5, 29.8, 31.9,
32.3, 32.5, 37.1, 46.8, 57.6, 60.6, 60.7, 70.4, 72.3, 73.8, 74.3, 81.7, 127.4, 127.6, 128.2, 1295, 133.0, 138.8,

161.7, 161.8, 164.3, 164,5; FABHRMS calcd for C4gHggN20gSi2 (M+Na) 86? 6078, found 867.6004.
Ethyl (28,3R,45,55,14R)-4-benzyloxy-2-(tert-butoxycarbonylamino)-5,14-di(tert-butyldimethylsiloxy)-3-

hudravvainne £ annata 24)e Ta 2 calntian af 0 181 0 mae N NET mmal) THE (20 mI and watar (1 ) ml
u;ulvaycluwwnv-;c \JW}. 11U a SUIuULIVIL Ul JJV (J1.7 11Eg, V.UUL LUvLy AARL \&oV LX) QLIS YVAWE 1.V 1y
T

was added p-toluensulfonic acid (58.4 mg, 0.31 mmol) at 0 °C. After stirring for 3 h, the reaction was quenched
with saturated aqueous NaHCO3 soluuon and the aqueous layer was extracted with dichloromethane. The extract
was dried over sodium sulfate, and concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel (chloroform/methanol = 10/1) to give an ethyl ester. To a solution of the ethyl ester
in dichloromethane (1.5 ml) was added a solution of di-t-butyldicarbonate (10.8 mg, 0.05 mmol) in
dichioromethane (1.5 mi) at room temperature. After stirring for 6 h, the reaction was quenched with water and
the aqueous layer was extracted with dichloromethane. The extract was dried over sodium sulfate, and
concentrated under reduced pressure. The residue was purified by column chromatography on silica gel
(hexane/ethyl acetate = 20/1) to give 34¢c (27.6 mg, 54%) as a colorless oil.

(2S,3R,4R,55,14R)-4-Benzyloxy-2-(tert-butoxycarbonylamino)-3,5,14-trihydroxyeicos-6-enoic acid (35):
To a solution of 34¢ (60.9 mg, 0.073 mmol) in THF (3.0 ml) and water (1.0 ml) was added lithium hydroxide
(12.2 mg, 0.29 mmol) at 0 °C. The mixture was stirred for 10 h and was neutralized with a resin (IRC-76). The
resin was filtered off, and the filtrate was concentrated under reduced pressure to give a colorless oil of a

SR 'S M 1ia and e TITLY 71 ) caa crmo o Sadaerla Tmnm s mon dezcan £

PRSI T S R | b= I « i
CAIDORYIIC aCld. 1() a SUIUUUII Ul tne bdlUU)&yllL auu lll 1nr (1.2 llll} way dUUUU u;uauutylauuuuxuuunuuuuuc 1 U
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N solution in THF (0.29 mmol) at room temperature. After stirring for 48 h at 50 °C, the reaction was quenched
with phosphate buffer solution (pH = 7). The aqueous layer was extracted with ether and the ethereal extract was

washed with 10% aqueous citric acid solution, saturated aqueous NaHCO3 solution, and brine, dried over sodium
sulfate, and concentrated under reduced pressure. The residue was purified by column chromatography on silica

—
.1
'
=]
i

gel (hexane/ethyl acetate = 10/1) to give 35¢ (40.4 mg, 96%, 2 steps) as a colorless oil. "H NMR (CD30D) § 0.90
(t, 3H, J = 6.4 Hz), 1.30-1.42 (m, 29H), 2.01-2.04 (m, 2H), 3.48 (brs, 1H), 3.60 (brs, 1H), 3.95 (dd, 1H, J = 3.3,
7.3 Hz), 4.27 (d, 1H, J = 7.6 Hz), 4.37 (t, 1H, J = 5.3 Hz), 4.69 (d, 1H, J = 10.8 Hz), 4.77 (d, 1H, J = 10.8 Hz),
5.58 (dd, 1H, J = 6.6, 15.2 Hz), 5.75 (dt, 1H, J = 6.3, 15.2 Hz), 7.22-7.46 (m, SH); FABHRMS calcd for

C32H53NOg (M+Na) 602.3668, found 602.3663. (25,3S,4R,55,14R)-2-Amino-4-benzyloxy-3,5,14-
trihydroxyeicos-6-enoic acid (36): To a solution of 35¢ (23.0 mg, 0.040 mmol) in dichloromethane (1.5 ml)
was added trifluoroacetic acid (1.5 ml) at 0 °C. After stirring for 45 min, the solution was concentrated under

reduced pressure, and the residue was diluted with THF (2.0 mi) and water (1.0 ml). 1IN NaOH aq (0.2 mi) was

added, and the mixture was stirred for 30 min at 0 °C, and was neutralized with a resin (IRC-76). The resin was
filtered off, and the filtrate was diluted with ether (5.0 ml), and washed with water and brine. The combined

AL A%, a2 LA P L sled wasaall ViRuNie  Gaxane wrxaax A IEV VRIRAIARINAS

organic layer was dried over sodium sulfate and concentrated under reduced pressure. The residue was purified
by column chromatography on silica gel (chloroform/methanol = 6/1) to give 36¢ (20.0 g, 100%) as a white solid.
(25,3R,4R,55,14R)-2-Amino-3,4,5,14-tetrahydroxyeicos-6-enoic acid (sphingofungin B): To a dark blue
solution of sodium-ammonia prepared from excess sodium and liquid ammonia (10 ml) was added a solution of

s ~ s —----—.

36¢ uUU mg, 0.040 mmol) in THF (1.5 mi) at -78 °C. The solution was warmed to -50 °C and was stirred for 1

ad wxrith nevean v iyaaae i Ay MEA L oo AQ I\ L i T 3 R
1ICU Wit dllllllUlllulll blllUllUC \&o4%.0 111, 4.0 HUNOL). 110 (.'Wll“g Dﬁlﬂ wads rcmoveu,
le)

. .
vaporated, the mixture was diluted with water and the agueous layer extracted with n-

butanol. The extract was washed with water, and was concentrated under reduced pressure. The residue was
purified by Sephadex (LH 20, H20 to H2O/methanol = 1/2) and reverse phase column chromatography
(Wakogel, LP-60-C18, H20 to H2O/methanol = 1/2) to give sphingofungin B (8.2 mg, 53%) as a white solid. Iy
NMR (CD30D) 8 0.89 (t, 3H, J = 6.4 Hz), 1.18-1.60 (m, 20H), 1.98-2.06 (m, 2H), 3.49 (brs, 1H), 3.60 (d, 1H, J =
69Hz), 3.77 (d, 1H, J = 3.6 Hz), 4.06-4.10 (m, 2H), 5.47 (dd, 1H, J = 7.3, 15.2 Hz), 5.77 (dt, IH, J = 6.6, 15.2

€ 1ane (30 ml) was added a u m
dlchloromethane ( ml) an d 1 tnmethylsﬂoxy 1-ethylthio-ethene (4.85 g, 27.5 mmol) in dlchloromthane (20
ml) at 0 °C. After stirring for 1h at O °C, the reaction was quenched with saturated aqueous NaHCO3 solution, and
the aqueous layer was extracted with dichloromethane. The extract was dried over sodium sulfate and
concentrated under reduced pressure. The residue was treated with THF : 1IN HCI = 4 : 1 solution for 30 min.
After hexane was added, the organic layer was separated and the aqueous layer was extracted with ether. The
ethereal extract was washed with water and brine, dried over sodium sulfate, and concentrated under reduced

pressure. The residue was purified by column (-hrnmatnarnnhv on silica crpl (hexane/ethyl acetate = 20/1) to gnm

ressure. The residue was purified by column chromatography on silic hexane/ethyl acetate = 20/1)
(m, 3H),

22 (4.05 g, 91%) as a colorless oil. lH NMR 8 088 (t, 3H, J = 6.6 Hz), 1.24-1.56 (m, 13H), 2.61-2.81 3H),
291 (q, 2H, J = 1.5 Hz), 4.01-4.08 (m, 1H); 13¢ NMR 5 14.0, 14.6, 22.5, 23.3, 25.3, 29.1, 31.7, 36.5, 50.6, 68.6,
199.6; IR (neat) 1683.6, 2927.4, 3378.7, 3475.1 cm'1

(7RS)-1-Bromo-7-tridecanol (37): To a solution of 6 (2.24 g, 6.94 mmol) in methanol (21 ml) was added conc.
HC1 (0.7 ml), and the solution was stirred for 3 h at 50 °C. The mixture was cooled to room temperature, diluted
with water (60 ml), neutralized with potassium carbonate at 0 °C. The aqueous layer was extracted with ether. The
ethereal exiract was washed with water and brine, dried over sodium suifate, and concenirated under reduced
pressure. The residue was purified by column chromatography on silica gel (hexane/ethy! acetate = 10/1) to give
37(1.72 g, quant.) as a colorless oil 1” NMR & 0.89 (t, 3H, J = 6.9 Hz), 1.29-1.60 (m, 21H), 1.68-2.00 (m, 2H)

SRail. ) &8 & LAROIGas O VIV O UV.GH S, Xidijy 2. AL iy &2 LSO \iaa, LAk,

341 (t, 2H, J = 6.9 Hz), 3.59 (br, 1H); 13C NMR d 14.1, 22.6, 254, 25.6, 28.1, 28.8, 29.3_ 31.8, 32.7, 34.0, 37.3,
37.5, 71.9; HRMS calcd for C13H27BrO (M*) 278.1245, found 278.1229.

(7RS)-1-Bromo-7-trimethylsiloxytridecane (38): To a solution of 37 (1.94 g, 6.16 mmol) in dichloromethane
(21 ml) was added a solution of triethylamine (1.34 g, 12.4 mmol) in dichloromethane (7.0 ml) and trimethylsilyl

chioride (1.25 g, 12.3 mmol) in dichloromethane (7.0 mi) at 0 °C. The mixture was warmed to room temperature
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, and was stirred for 15 min. The reaction was then quenched with water and the aqueous layer was extracted with
dichloromethane. The extract was dried over sodium sulfate, and concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel (hexane/ethyi acetate = 50/1) to give 38 (2.08 g,
97%) as a colorless oil. IR (neat) 1252.0, 2859.0, 2932.0 cm™ . TH NMR 5 0.00 (s, 9H), 0.78 (t, 3H, J = 6.4 Hz),

1.17-1.51 (m, 18H), 1.70-1.80 (m, 2H), 3.30 (¢, 2H, J = 6.8 Hz), 3.36-3.58 (m, 1H); 1°C NMR 5 0.8, 14.4, 22.9,
25.8, 26.0, 28.5, 29.2, 30.0, 32.2, 33.1, 34.3, 37.6, 37.8, 72.9; HRMS calcd for C1gH35BrOSi (M*) 350.1641,

(4R,SS,D'RS)-S-Benzylnxy-2,2-dimethyl-4-(9'-trimethylsiloxypentadec-1'-ynyl)—l,S-dioxane (39): Toa
solution of § (712.9 mg, 2.89 mmol) in THF (16 ml) was added n-BuLi (1.6 M solution in hexane, 2.89 mmol)
dropwise over 5 min at -78 °C. The mixture was stirred for 15 min, and a mixture of 38 (1.02 g, 2.89 mmol) in
THF (6.5 mi) and HMPA (3.0 ml) was added dropwise. After stirring for 10 min at -78 °C, the mixture was
warmed to O °C, and was stirred for further 10 h. The reaction was then quenched with water, and the aqueous
layer was extracted with ether. The ethereal extract was washed with water and brine, dried over sodium sulifate,

and concentrated under reduced pressure. The residue was purified bv column chromatography on silica gel

(hexane/ethyl acetate = 40/1) to give 39 (1.27 g, 89%) as a colorless oil. HNMRSOOO(S. 9H), 0.78 (t, 3H, J =

6.1 Hz), 1.17-1.50 (m, 26H), 2.17 (t, 3H, J = 7.1 Hz), 3.27 (d, 1H, J = 2.3 Hz), 3.48 (t, 1H, J = 5.0 Hz), 3.73-
3.84 (m, 2H), 4.67-4.74 (m, 3H), 7.17-7.34 (m, SH); 1‘SC NMR & 0.8, 14.5, 19.4, 20.8, 23.0, 25.9, 26.0, 28.3,
28.8, 29.4, 29.7, 29.8, 32.3, 37.7, 37.8, 62.2, 64.3, 71.6, 72.2, 73.0, 78.0, 87.8, 99.7, 128.0, 128.3, 128.6, 138.5;

T TTeym aoy Ean A o man A

FABHRMS calcd for C31H5204S1 (M+Na) 539.3532, found 539.3527.

\‘m,:a,y KD)-E-Mlllyl()ly-L,A-ﬂlmetnyl-“i-(? -nyu Xy‘ipéﬁiﬁ ec-1 -y‘l“ly‘l)-l,a-uu‘ﬁiilé {40): To a soluiion of
39 (924.2 mg, 1.79 mmol) in THF (8.4 ml) was added a solution of tetrabutylammonium fluoride (1 N solution
in THF, 3.6 mmol) at room temperature. After stirring for 1.5 h, the reaction was quenched with phosphate buffer
solution (pH = 7). The aqueous layer was extracted with ether and the ethereal extract was washed with water and
brine successively. The organic layer was dried over sodium sulfate and concentrated under reduced pressure.
The residue was purified by column chromatography on silica gel (hexane/ethyl acetate = 9/1) to give 40 (798.2
mg, 100%) as a colorless oil. 1H NMR & 0.88 (t, 3H, J = 6.4 Hz), 0.99-1.57 (m, 26H), 2.25-2.30(m, 2H), 3.37 (d,
IH, J =3.0 Hz), 3.56 (br, 1H), 3.82-3.94 (m, 2H), 4.74-4.84 (m, 3H), 7.26-7.44 (m, SH); B3¢ NMR § 141, 190,

g An naa- nn o oa

2H
20.4, 22.6, 25.5, 25.6,, 27.9, 28.3, 29.0, 29.2, 29.4, 31.8, 37.4, 37.5, 61.8, 63.9, 71.2, 71.8, 71.9, 76.2, 87.5, 994,
127.7, 127.9, 1283, 138.2; FABHRMS pall_;d for CogH4404 (M+Na) 467.3137, found 467.3140.

(45,55)-5-Benzyloxy-2,2-dimethyl-4-(9'-oxopentadec-1'-ynyl)-1,3-dioxane (41): To a solution of oxalyl
chloride (455.7 mg, 3.60 mmol) in dichloromethane (1.2 ml) was added a solution of dimethylsulfoxide (364.7
mg, 4.67 mmol) in dichloromethane (8.4 ml) dropwise over 15 min at -78 °C. A solution of 40 (798.2 mg, 1.80
mmol) in dichloromethane (12.0 ml) was added and the mixture was stirred for 10 min at -78 °C and for 1 h at

-50 °C. To the solution was added triethylamine (1.27 g, 12.53 mmol), and the mixture was warmed to 0 °C and
was stirred for further 20 min. The reaction was quenched with saturated aqueous NH4Cl solution and the

aqueous layer was extracted with dichloromethane. The extract was washed with water and brine, dried over
sgdinm sulfate and ¢ nrepgraggd under reduced pressure The residue was nurified bv cohimn chromatoeranhv

........ e L ve was pullilsll oy SRRV E SRS

) to give 41 (690.3 mg, 87%) as a colorless oil. 1H NMR § 0.88 (t,3H,J
-56Hz), 127 157 (m, 22H), 2.17- 230(m 2H),237 (t, 4H, J 7.4 Hz), 3.38 (d, 1H, J = 3.0 Hz), 3.83-3.95
(m, 2H), 4.74-4.79 (m, 3H), 7.23-7.44 (m, 5H); B3¢ NMR 5 13.9, 18.9, 20.3, 22.4, 23.6, 23.7, 27.9, 28.1, 28.7,
28.8, 31.5, 42.6, 42.7, 61.7, 63.8, 71.1, 71.7, 76.2, 87.2, 99.3, 127.6, 127.8, 128.2, 138.1, 211.4; FABHRMS calcd

for C28H4204 (M+Na) 465.2980, found 465.2967.
(16S, 17S)-17-Benzyloxy-16 18-dihydroxyoctadec-14-yne-7-one (42): To a solution of 41 (690.3 mg, 1.56

wao addad 2 N LI 78 a1 ol-.p. enliitinn wae gtirrad £a 30 1e A wana fa

=§

Yt TLID /14 s Tha
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mixture was diluted with water (50 ml), and was neutralized with potassium carbonate at Q °C. The agueous layer

2127 was QNN WAl W i QLA A5 PURRSS ~al RIGRC &L £ 8¢ SHVARS 85T

"

was extracted with ether and the ethereal extract was washed with water and brine. The organic layer was dried

over sodium sulfate and concentrated under reduced pressure. The residue was purified by column

chromatography on silica gel (hexane/ethyl acetate = 4/1) to give 42 (622.9 mg, 100%) as a colorless oil. Ty

NMR 3 0.88 (t, 3H, J = 6.6 Hz), 1.23-1.61 (m, 16H), 2.22(dt, 2H, J = 1,3, 66Hz),238(t 4H,J = 7.3 Hz), 3.59

(dd, 1H, J = 4.9, 96Hz),379(dd 1H, J =115, 29.3 Hz),?.qS](d 1H, 11.5, 29.0 Hz), 449 (d, 1H, J
7-7.3 ; ~C &1 8.

5.9 Hz), 4.76 (dd J 6, 22.4, 23.6, 23.7, 28.1, 28.

Ul 1]

,J = 11.6, 19.4 Hz), 7.2

t\
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28.6, 28.8, 31.5, 42.6, 42.8, 61.7, 63.0, 73.3, 78.1, 82.0, 87.1, 127.9, 128.0, 128.5, 137.8, 211.8; FABHRMS calcd
for C2sH3804 (M+Na) 425.2667, found 425.2683.

(165,175)-17-Benzyloxy-16,18-dihydroxyoctadec-14-yne-7-one ethylene acetal (43): To a solution of
trimethylsilyl triflioromethanesulfonate (17.2 mg, 0.08 mmol) in dichloromethane (3.0 ml) was added a solution

of 1 2. hicitrimethvlcilvlaoxyviethane (A'7Q1 me. 2.3 mmol) in dichloromethane (2.3 m) and 42 (622 Q0 ma 1 55

Vi A,&TWAG\ G ARKSWREY AUEL Y IVA Y JwriIALIY Iig, &L.2 ¥R Uiy i Gl VIVINLUIGNLU (&0 1) GG Ve \Ved.J INE, 1.JJ

mmol) in dichloromethane (5.0 ml) at 0 °C. After the mixture was stirred for 1 h, the reaction was guenched with
pyridine (0.2 ml) and saturated aqueous NaHCO3 solution. The aqueous layer was extracted with ether. The
ethereal extract was washed with water and brine, dried over sodium sulfate, and concentrated under reduced
pressure. The residue was purified by column chromatography on silica gel (hexane/ethyl acetate = 9/1) to give
43 (649.8 mg, 94%) as a colorless oil. 1H NMR 8 0.88 (t, 3H J = 6 3 Hz), 1.28-1.59 (m, 20H), 2.04 (br, 1H),

2.22(dt, 2H, J = 1.7, 7.0 Hz), 2.69 (br, 1H), 3.58 (dd, 1H, J = 0.3 Hz), 3.79 (ddd, 2H, J = 4.6, 11.6, 27.8
Hz), 391 (s, 4H), 4.49 (d, 1H, J = 5.6 Hz), 4.76 (dd, 2H, J = 11.5, 20.1 Hz), 7.26-7.37 (m, SH), 13C NMR 8
14.0, 18.7, 22.6, 23.6, 23.8, 28.3, 28.8, 29.3, 29.5, 31.8, 37.0, 37.1, 61.7, 63.1, 64.8, 73.4, 78.1, 82.1, 87.4, 111.8,

127.9, 128.0, 128.5, 137.8; FABHRMS calcd for C27H4205 (M+Na) 469.2930, found 469.2933.
(16S,175)-17-Benzyloxy-16-(tert-butyldimethylsiloxy)-18-(4-methoxyphenyldiphenylmethoxy)-octadec-14-
ene-7-one ethylene acetal (44): To a solution of 43 (1.62 g, 3.63 mmol) in dichloromethane (26 ml) was added
a solution of triethylamine (733.8 mg, 7.5 mmol) in dichloromethane (9.0 ml) and 4-methoxytrityl chloride (2.02
g, 6.53 mmol) in dichloromethane (9.0 ml) at 0 °C. After a catalytic amount of N,N-dimethylaminopyridine was

3 3

added, the mixture was stirred for 1 h. The reaction was quenched with water and the aqueous layer was extracted

with Aishlae arhn Tha avirant wae driad adin 1 ifnta nd camcantratad nndas sadnsad
will CKCmoromeinane. i1ne exiract was uuvu OVer SOGIUIM suiiail, and CONCCHIaidd unGer reaucea pluaaulc 1]

&-

oive a vpllnw oil. The solution of the vellow oil in THF (26 ml) was added to a sugpension of lithium aluminum

give a yello lution of the yellow oil in THE ml) was added to a suspension of lithium aluminum
hydride (412.9 mg, 10.88 mmol) in THF (32 ml) at 0 °C. The mixture was warmed to room temperature, and
stirred for 10 min. The mixture was refluxed for 1 h, and after cooling to 0 °C, the reaction was quenched with
saturated aqueous potassium sodium tartarate solution. After the suspension was stirred vigorously, the aqueous
layer was extracted with ether. The ethereal extract was washed with water and brine, dried over sodium sulfate,

and concentrated under reduced pressure to give a yeliow oii. To a soiution of the yeiiow oil in DMF (16 mi) was
added a solution of imidazole (493.8 mg, 7.25 mmol) in DMF (8.0 ml) and tert-butyldimethylsilyl chloride (1.09

g 7.25 mmol) in DMF (8.0 ml) at 0 °C. After the mixture was stirred for 10 h at room temperature, the reaction

By Fedd EAMAAUR) aEi ASAVAL FRIAALALY WRS Saiavte AV A2 @R AU TR GRS FLARRAUN

was quenched with water, and the aqueous layer was extracted with ether. The ethereal extract was washed with
water and brine, dried over sodium sulfate, and concentrated under reduced pressure. The residue was purified by
column chromatography on silica gel (hexane/ethyl acetate = 10/1) to give 44 (2.75 g, 91%, 3 steps) as a yellow
oil. 'H NMR 5 0.00 (s, 3H), 0.01 (s, 3H), 0.84-0.94 (m, 12H), 1.26-1.31 (m, 16H), 1.61 (br, 4H), 1.90 (br, 2H),
3.08 (br, 1H), 3.31 (br, 1H), 3.55 (br 1H), 3.79 (s, 3H), 3.94 (s, 4H), 4.28 (br, 1H), 4.79 (br, 2H), 5.39 (br, 1H),

13
5.50 (br, iH), 6.79-7.50 (m, 19H); *~C NMR & -4.8, -4.5, 4.1, 18.2, 22.6, 23.8, 25.9, 29.1, 29.2, 29.6, 29.8, 31.8,

29 1 1 1 Q [+ 11 Q QY £ QLN 11 Q 170 19£ & 19712 1771 £ 1ﬂ|-|-1 1791 119 a0
D41, Jll JJI 037 mo I)U 12.4, 04.0, 0U.4, 1110, 11.47, 1209, 147.4, 1410y LL17.7, 140.1, lLOJ 147.)

130.3, 131.9, 135.9, 139.2, 144.7, 158.3; FABHRMS calcd for C53H7406S8i (M+Na) 857.5152, found 857.5161.

(16S,175)-17-Benzyloxy-16-(tert-butyldimethylsiloxy)-18-hydroxyoctadec-14-ene-7-one (45): To a solution
of 44 (980.6 mg, 1.17 mmol) in ether (70 ml) was added 98% formic acid (37 ml). The solution was stirred for
30 min at 0 °C, and was diluted with water (70 ml). The solution was neutralized with potassium carbonate and the
aqueous layer extracted with ether. The ethereal extract was washed with water and brine, dried over sodium
sulfate, and concentrated under reduced pressure. The residue was purified by column chromatography on silica
gel (hexane/ethyi acetate = 20/1) to give 45 (5 78%) as a coloriess oil. ~“H NMR 8 -0.

1 X

t
NOL /e 17T 1IN Y D1 (ke 1IN D00 (¢ AW T
.)rl), U.0J (\UT, 14K}, 1.4U-1, Jy &kl \OI, 1X1)y L7 \}, &A1, v =
)
s

426 (1, 1H, J = 6.6 Hz), 466 (dd, 2H, J = , 18.1 Hz), 5.47 (dd, 1H, J = 6.6, 148 H.

AnF (v 2EE, ¥ 2 2R4L ), QL e, 113, alisy
1)

) 1 . .
15.6 Hz), 7.20-7.33 (m, SH); '3C NMR 5 -4.8, -4.6, 13.9, 18.0, 22.4, 237, 23.8, 25.8, 28.8, 28.9, 29.0, 31.5, 31.7,
32.1, 42.6, 42.7, 61.8, 72.9, 73.8, 82.0, 127.6, 127.7, 128.3, 128.6, 132.7, 138.4, 211.4, FABHRMS calcd for
C31Hs5404Si (M+Na) 541.3689, found 541.3871.
(2R,3S)-2-Benzyloxy-3-(tert-butyldimethylsiloxy)-12-oxooctadec-4-enal (46): To a solution of oxalyl
chloride (73.6 mg, 0.58 mmol) in dichloromethane (2.0 ml) was added a solution of dimethylsulfoxide (58.9 mg,
0.75 mmol) in dichloromethane (1.5 ml) dropwise over 15 min at -78 °C. A solution of 45 (150.4 mg, 0.29

Al in ﬂ'\‘nrf\mnﬂ-\onn 20 mh wae added and the mivtnre wac "'rn.ﬂ finr l min at Q O and far 1 h at
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-50 °C. To the solution was added triethylamine (205.3 mg, 2.03 mmol), and the mixture was warmed to 0 °C,
and was stirred for further 20 min, The reaction was quenched with saturated aqueous ammonium chloride
solution and the aqueous layer was extracted with dichloromethane. The extract was washed with water and brine,
dried over sodium sulfate, and concentrated under reduced pressure. Aldehyde 46 (149.8 mg, quant.) was used

. . A,
immediately without purification.

(1'S 4'S 165 178 18R)-17-Renzyloxy-16-(tert-butyldimethylsil

E Sl 4 2

1) ¢ y) -18- (’l ,8' .(_l!gg!;gvv.l A'.dimllurl.l‘n-‘) K-
diazyl)-18-hydroxyoctadec-14-ene-7-one (47): To a solution of 3 (81.4 mg, 0.41 mmol) in THF ( 1.5 ml) was
added n-BuLi (1.6 M solution in hexane, 0.41 mmol) dropwise at -78 °C. The mixture was warmed to 0 °C,
stirred for 15 min, and a solution of tin(Il) chloride (77.9 mg, 0.41 mmol) in THF (1.5 ml) was added. The
mixture was stirred for a further 15 min and after the solution was cooled to -78 °C, a solution of 46 (106.1 mg,
0.2i mmoi) in THF (1.5 mi) was added. The mixture was stirred for 3 h at -78 °C, and was quenched with
phosphate buffer solution (pH = 7). The aqueous layer was extracted with ether. The ethereal extract was washed
with water and brine, dried over sodium sulfate, and concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel (hexane/ethyl acetate = 20/1) to give 47 (98.4 mg, 83%).
Diastereomers of 47 could be separated by the column chromatography (silica gel, hexane/ethyl acetate = 20/1).
Iy NMR & 0.00 (s, 3H), 0.06 (s, 3H), 0.86 (s, 9H), 0.91-0.98 (m, 7H), 1.33-1.38 (m, 28H), 1.42 (s, 3H), 1.59-
1.64 (br, 3H), 2.07-2.38 (br, 2H), 2.44 (t, 4H, J = 7.5 Hz), 3.17 (d, 1H, J = 8.3 Hz), 3.44 (d, 1H, J = 11.5 Hz),
3.52 (dd, 1H,J = 6.9, 10.6 Hz), 3.87-4.34 (m, SH), 3.93 (t, 1H, J = 8.1 Hz), 4.96 (d, lH J = 11.9 Hz), 5.45 (dd,

. o 154 5.7 A K ST .

iH, J = 8.1, 15.4 Hz), 5.72 (dt, 1H, J = 6.8, 16.5 Hz), 7.24-7.31 (m, 5H); *~C NMR & -4.5, -4.2, 13.7, 14.0, 14.2,

18.1, 21.8, 22.4, 23.8, 25.9, 28.9, 25.0, 28.1, 31.6, 42.7, 52.2, 60.6, 60.8, 72.7, 73.7, 76.4, 77.1, 82.1, i26.1,
I

O, . . . F’N
126.6, 127.8, 130.8, 133.7, 139.1, 162.3, 164.5, 211.5; IR (neat) 1687.0, 2856.0, 2929.0 cm'l; FABHRMS calcd
for C41Hg4N206Si (M+Na) 731.4431, found 731.4420.
(1'S,4'R,16S5,17S,18R)-17-Benzyloxy-18-(3',6'-diethoxy-1',4'-dimethyl-4'H-2',5'-diazyl)-16,18-
dihydroxyoctadec-14-ene-7-one (48): To a solution of 47 (68.4 mg, 0.096 mmol) in THF (3.0 ml) was added a
solution of tetrabutylammonium fluoride (1 N solution in THF, 0.4 mmol) at room temperature. After stirring for
4 h, the reaction was quenched with phosphate buffer solution (pH = 7). The aqueous layer was extracted with

eiher and the ethereal exiraci was washed with 10% aqueous citric acid soiuiion, saturated aqueous NaHCO3
Sﬁlﬁtlni‘l, ,n-id bl'ii”'. 'r‘i ----------------- Aeiad ae andires ovilfasa ari on mlnnied uﬁde_. iﬁ“@w p‘cbbulc

ne
The residue was nurified bv column r‘hrnmatnornnh on
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a gel (
mg, 94%) as a white solid. 'H NMR § 0.81 (t, 3H, J = 6. 6 Hz), 0.99 (t, 3H, J = 7.1 Hz), 1.20-1.49 (m, 22H),
1.94-2.07 (br, 2H), 2.30 (t, 4H, J = 7.5 Hz), 2.72 (br, 1H), 3.13 (d, 1H, J = 6.6 Hz), 3.47 (d, 1H, J = 11.6 Hz),
3.63 (dd, 1H, J = 7.1, 10.7 Hz), 3.69-4.15 (m, SH), 4.20 (t, 1H, J = 6.9 Hz), 448 (d, 1H, J = 11.2 Hz), 5.38 (dd,
1H, J = 7.4, 15.3 Hz), 5.74 (dt, 1H, J = 6.8, 15.2 Hz), 7.17-7.30 (m, 5H); !°C NMR & 13.9, 14.0, 14.2, 21.7,
224, 23.8, 27.2, 28.8, 28.9, 29.0, 29.1, 31.6, 32.4, 42.7, 42.8, 52.4, 60.4, 60.9, 61.0, 74.0, 74.6, 75.0, 82.0, 127.1,
127.5, 128.3, 129.0, 134.6, 138.1, 163.2, 164.5, 211.6; IR (neat) 1689.0, 2855.0, 2929.0, 3361.0 cm 1;

FABHRMS calcd for C35H56N206 (M+Na) 623.4036, found 623.4033.
(28,35,4R,55)-2-Amino-4-benzyloxy-2-methyl-3,5-dihydroxy-14-oxoeicos-6-enoic acid (49): To a solution
of 48 (54.0 mg, 0.09 mmol) in THF (4.0 ml) was added p-toluensulfonic acid (171.2 mg, 0.9 mmol) at room

temperature. After stirring for 1 h, the mixture was neutralized with a resin (IRA-93ZU). The resin was filtered
off, and the filtrate was concentrated under reduced pressure to give a mixture of an ester and a lactone. To a
solution ester and lactone in methanol (4.0 ml) was added 1IN NaOH aq. (4.0 ml) at room temperature. After
stirring for 30 min, the solution was neutralized with a resin (IRC-76). The resin was filtered off, and the filtrate
was extracted with ether. The ethereal extract was washed with water and brine, dried over sodium sulfate, and

concentrated under reduced pressure. The residue was purified by column chromatography on silica gel
(chloroform/methanol = 10/1) to give 49 (25.6 mg, 58%, 2 steps) as a white solid [a]B% +8.2 (¢ = 0.23, CgHg);
g NMR (CD30D) 8§ 0.88 (t, 3H,J = 3.5 Hz), 1.12-1.56 (m, 19H), 2.03-2.15 (br, 2H), 2.43 (t, 4H,J = 7.2 Hz),
3.77(dd, 1H,J =1.8,7.1 Hz), 395 (d, 1H, J = 1.7 Hz), 443 (t, IH, J = 6.9 Hz), 455 (d, IH, J = 10.2 Hz), 5.08

(d, 1H, J =9.9 Hz), 5.58 (dd, 1H, J = 7.3, 15.5 Hz), 5.76 (dt, 1H, J = 6.4, 14.1 Hz), 7.23-7.52(m, 5H); 3C
NMR (CD30D) 6 14.4, 22.0, 23.6, 24.9, 30.0, 30.2, 32.8, 33.4, 43.5, 66.2, 73.0, 76.0, 76.5, 85.5, 129.1, 129.6,
130.0, 130.8, 134.7, 139.5, 214.4; FABHRMS calcd for CogH45NOg (M+Na) 514.3144, found 514.3159.
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(28,3R,4R,58)-2-Amino-2-methyl-3,4,5-trihydroxy-14-oxoeicos-6-enoic acid (sphingofungin F): To a
solution of 49 (7.3 mg, 0.015 mmol) in dichloromethane (1.0 ml) was added trichloroborane 1IN solution in

hexane (0.045 mmol) dropwise at -78 °C. After stirring for 10 min, the reaction was quenched with methanol (1.0
ml). The solution was warmed to room temperature, and diluted with water. The aqueous layer was extracted with

tert-butanol, The extract wag washed with water and was concentrated under reduced vresenrs  The residus was

A L A ISV WA SWL LBJiiwNe Guvwa LS VUNDIVVEIR LU ULIUUTL 1VUULIAR prvooui. AL AWSIAWUY TTRO

purified by column chromatography on silica gel (chloroform/methanol 10/1) to give sphingofungin F (4.3 mg,
72%) as a white solid. [a]p 61038 (c = 0.33, MeOH); 1y NMR (CD30D) 6 0.89 (t, 3H, J =6.6 Hz), 1.28-1.55
(m, 19H) , 2.05 (br, 2H), 2.44 (t, 4H, J = 7.4 Hz), 3.69 (d, 1H,J = 7.3 Hz), 3.86 (br, 1H), 4.10 (t, 1H, J = 7.3
Hz), 547 (dd, 1H, J = 7.8, 15.6 Hz), 5.78 (dt, 1H, J = 6.7, 15.6 Hz); 3¢ NMR (CD30D) 8 14.4, 21.8, 23.6, 249,
30.0, 30.2, 32.8, 33.5, 43.5, 67.7, 72.4, 75.7, 76.2, 130.2, 135.7, 214.4; FABHRMS calcd for C21H39NOg (M+H)
402.2856, found 402.2861.
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