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Abstract—A chemoenzymatic accessie or L-sphingosines is presented comprising of a total synthesis eftheeo-isomer and formal

syntheses of the other three isomers. Key to the development of a general synthetic strategy has been the use of enantiocomplementary
hydroxynitrile lyases (Hnls) to yield an enantiomeric pair of starting materials. SjHer{l from Hevea brasiliensibas been used to prepare
L-threo-sphingosine in 14 steps and an overall 12% yield. Application of -l from Prunus amygdaluformally allows synthesis of

p-threo- andp-erythro-sphingosines© 2000 Elsevier Science Ltd. All rights reserved.

Introduction interest in the synthesis of bioactive compoufiddhese

enzymes are available with complementary selectivities, i.e.
Sphingosines are long chain 2-amino-1,3 diols which exist the R)-Hnls from Prunus amygdald§ (PaHnl) andLinum
in four stereoisomeric formsp-erythro-sphingosine has  usitatissium' yield (R)-cyanohydrins whilst the §)-Hnls

been reported as an inhibitor of protein kinase(KC), from Hevea brasiliensE (HbHnI), Sorghum bicolor® and
an enzyme which mediates a number of cellular respotises. Manihot esculentd yield the corresponding-cyano-
L-erythro- and the more commonly occurringrerythro- hydrins.

sphingosine are commercially available. Sphingosines are

the basic components of a much larger class of compoundsWe wish to present a new method which allows access to

known as glycosphingolipids, which exhibit a number of L-threo- anderythro-sphingosine using the HbHnl, as well

biological functions including HIV bindingand ‘biological as thep-isomers of sphingosine using the PaHnl. In each

markers’ for the detection of canceéiFurthermore, these case the stereochemistry of the secondary hydroxyl center of

compounds are of considerable biological significance in the sphingosine is determined by the selectivity of the Hnl

the area of cellular interactioffsTo date numerous (Scheme 1). To date a chemoenzymatic method which

syntheses of sphingosines have been reported and they caamploys such a general synthetic sequence has yet to be

be divided into those prepared from chiral pool materials developed.

(such as carbohydratesioserine), asymmetric reactions or

by chemoenzymatic mears. The chemoenzymatic

methods are rarér.Of all the reports, the syntheses of . ]

p-erythro-sphingosine by Randunz et & .Polt et al.®® Ito Results and Discussion

et al®* and SolladieCavallo et af® are noteworthy for _ o

their efficiency (35—50% vyield) and brevity (4—6 steps). L-Series sphingosines

Recently, Enders et al. have reported an elegant diastereo- _ _ _

selective and enantioselective method to botkrythro- Enantiopure cyanohydrir§|-2 (99% e.e., 90% yield) was

andL-threo-sphingosing. prepared from E)-2-octenal (Scheme 2) employing the
(9-selective HbHnE>® followed by protection of the free

The high chemo- and stereoselectivity of biocatalysts has Cyanohydrin. Transformatidh of the protected cyano-
promoted their use in the synthesis of natural products. In hydrin (-2 gave the diastereomeric amie(Scheme 2)
this respect, production of enantiomerically pure cyano- (57% d.e. by'H and**C NMR spectra!
hydrins by hydroxynitrile lyases (Hnls) is of significant ) ) . .
Deprotection of 3 with tetrabutylammonium fluoride
- (TBAF) yielded amine4 (57% d.e. by*H and *C NMR
KeCYWOFdS hyg_foxyni"ri'e 'Ysses? Sphéggosmels? Ste'gtive COli]P"'&gh- spectroscopy) and further treatment of the diastereomeric
* Corresponding author. Present address: Institutdtganische Chemie ; ; - . _
der Technischen UniversitaGraz, Stremayrgasse 16, A-8010 Graz, ml).(ture Wl.th 11 Carbonyldllmlda20|e followed by. sepa
Austria. Fax:+43-316-8738740. ration on silica gel column chromatography gave diastereo-

T E-mail: dvj@orgc.tu-graz.ac.at merically pureb and6 (>99% e.e.;>99% d.e.) (Scheme 3).
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Scheme 1Application of Hnls to the synthesis of the four isomers ofg&phingosine.

The configurations of the oxazolidinonésand 6 were Thetrans-oxazolidinones was converted into the methyl
determined byH NMR spectroscopy, th#ans-compound ester 7 without racemization. However theis-oxazo-

5 displayed a coupling constant of 5.86 Hz betwegqrakd lidinone 6 yielded some of the desired est&(15%), but
H,, whilst the coupling constant for theés-compound was predominantly the amid@ (73%) which was interconverted
8.02Hz. These figures are consistent with those into 8 by prolonged reflux (7 days) in methanol under acidic

previously reported for this type otis- and trans conditions (64% yield with 30% recovered starting material,
oxazolidinoneg!* Scheme 3).
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Scheme 2.Reagents: (a) Hnl froniHevea brasiliensisHCN Refs. 16, 35, 100%. (krt-butyldiphenylsilyl chloride, imidazole, DMF, RT, 90%. (c) (i)
DIBALH, Et,0, 3 h,—70°C then NHBr/MeOH (ii) benzylamine, 1.75 h, RT (iii) NaCN/N{Br in MeOH, 2.25 h,—45°C, 93%.
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Scheme 3Reagents: (a) TBAF, THF, 20 min, RT, 100%. (b) 1,1-carbonyldiimidazoleQT#i1 h, RT, 100%. (c) HG), Et,O/MeOH then HO, 10C, 24 h,
88%. (d) MeOH, conc. HCI, reflux, 7 days, 64% with 30% recoveded
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Scheme 4Reagents: (a) OspON-methylmorpholinoN-oxide, acetone/pH 6.8 phosphate buffer, RT, 16 h, 93%. (b) Naltone/water, RT, 16 h, 96%. (c)
CyaH2/CHI, (21), CrCh, DMF/THF, RT, 3 h, 32% (d) LiBH, THF, 30 min, RT, 94%. () TIPSCI, DMF, 24 h"O-RT, 96%. (f) Na/NHg, 5 min, —75°C,
70% (g) TBAF, THF, 1.25 h, T, 94%. (h) 2N KOH, EtOH, 2 h, 88, 90%. (i) AgO, triethylamine, DMAP, 2 h, T, 95%.

The transester7 was the diastereomer that possessed the Compound21 was couplet/®?® with the aldehydell to
correct stereochemistry for conversion to the desired yield two products in an overall yield of 32%. The selec-
L-threo-sphingosine. Cleavage of the heptenyl moietyrof  tivity proved to be good yielding a 31:1 ratio of compounds
was achieved in two steps by employing first, osmium tet- 12 and13in favor of the desired)-isomer (Scheme 4¥,
roxide/NMO (to yield a mixture of diol40)** then sodium This is in contrast to the Wittig couplings performed by
metaperiodate in THF/water (overall 90% for the two Sugawara et a or Hudlicky et al®® which proceeded
stepsf? The resultant aldehyddl was always freshly  with a preference forZ)-bond formation. The geometric
prepared for use in the ensuing coupling reaction (Scheme 4).isomers 12 and 13) were separable by silica gel column
chromatography and their geometry was confirmed by
Reformation of the alkene (cT) to its corresponding penta-  analyzing the coupling constants of th&it NMR spectra.
decyl form was then required. Employing the modified Chiral HPLC analysis of2revealed that no racemization of
Wittig conditions of Schlossér which yield high E)-selec- the aldehyde had occurred during the reaction. Conversion
tivity in alkene formation, attempts at coupling a phospho- of the esterl2to the alcoholl4 was achieved using lithium
nium salt (tetradecyltriphenylphosphonium bromidep borohydride in THF (94%) (Scheme 6). The alcohol was
aldehydell failed. Such conditions gave almost exclusive then converted to the triisopropylsilyloxyetHEs, a suitable
formation of an E)-alkene in the synthesis af-erythro- protecting group for the ensuing basic deprotection of the
sphingosine by Schmidt and Zimmermani.he aldehyde nitrogen3! Treatment ofL5 with sodium in liquid ammonia
11 proved to be too sensitive to these basic reaction con-at low temperature {78°C, 5 min) cleanly removed the
ditions and only a complex mixture of products resulted N-benzyl group. Deprotection of the triisopropylsilyl
which were not fully characterized. Hence, we sought an (TIPS) group in16 proceeded smoothly with TBAF to
alternative method which would convert an aldehyde to an yield the oxazolidinonel7. Subsequent basic hydroly&is
(E)-alkene. Recently, the use of geminal dichromium
reagents, prepared from chromium dichloride and corre-

sponding geminal diiodo compoufthave been reported )OJ\ e, '
for selective E)-alkene formatioff as well as a mild C.Hy” "H CoHy™ I
alternative to the Wittig reactioff. Thus, the required 20 -

1,1-diiodo compoun®1 was prepared (25% vyield) using
comme_rually available tetradecariz, hydrazme hydrate Scheme 5Reagents: (a) (i) Hydrazine hydrate,@f (i) triethylamine, b,
and iodine (Scheme 52 25%.
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Scheme 7Reagents: (a)R)-Hnl from P. amygdalusHCN, 3C; (b) tert-butyldiphenylsilylchloride, imidazole, DMF, RT, 30%.

of 17 yielded the desired-threo-sphingosine(-18) whose have also developed a general synthetic method which
spectral characteristics were consistent with those allows the formal synthesis of the other three sterecisomers
previously reported® The integrity of the structural of the sphingosine family.

assignment was supported by conversionLef8 to the

known triacetatel 9.7-3%2 The preparation of theis-oxazo-

lidinone 8 (Scheme 3) followed by application of the same
chemistry shown in Scheme 4 represents a formal synthesis

of L-erythro-sphingosinei(-22) (Scheme 6). General

Experimental

p-Series sphingosines 4 and®*C NMR were recorded on Varian Gemini 200 MHz
and Bruker MSL 300 MHz instruments in CDL{unless
In order to access theseries sphingosines, a hydroxynitrile  otherwise stated). Chemical shifts are relative to TMS (d
lyase with a stereochemical preference to yid®k¢yano-  0.00) with CHC}, as internal standard [d 7.23H) and d
hydrins was required (Scheme 1). Two such Hnls, those 76.90 ¢C)]. FT-IR (in »/cm ') were recorded on a Bomen
from L. usitatissiumand P. amygdalus(PaHnl) have  Michelson 100 instrument as a neat film on a NaCl disc
found biocatalytic applications for the production of unless otherwise stated. Optical rotations were measured
(R)-cyanohydrins. However, the wide substrate tolerance using a Perkin—Elmer 341 instrument at 589 nm (Na line)
and cheap source material (almonds) of the PaHnl makesin a 1 dm cuvette. Melting points were determined on a
this the preferred catalyst foR)-cyanohydrin formation.  Biichi melting point apparatus and are uncorrected.

This catalyst' transformed E)-2-octenal {) into its corre-  Elemental analysis was made on EA 1108 CHN-analyzer.
sponding cyanohydrin, subsequent derivatization wett HPLC enantiomeric separations were performed using a
butyldiphenylsilyl chloride yieldedR)-(2) (30% yield, 96%  Jasco 880-PU pump and a Jasco 875 UV/VIS detector
e.e., Scheme 7). connected to a CHIRACEL OD-H chiral HPLC column

(25 cmx0.46 cm). For R)- or (9-2 a mobile phase con-
The preparation off)-2 represents a formal synthesis of the  taining 99.75:0.25, heptane:isopropanol was employed and
two p-series stereoisomers of sphingosine, since only the 75:25 heptane:isopropanol with 1% (v/v) triethylamine for
application of the same chemical steps and reagents outlineccompounds5—7, and 12. All chromatographic runs were
in Schemes 2-4 are required to convel-(2) into the performed with a flow rate of 0.5 mL/min and detection at
isomersp-19 andp-22 (Scheme 7). 254 nm. Tetrahydrofuran was distilled from sodium benzo-
phenone ketyl, methanol and dichloromethane from calcium
hydride, and DMF from dibutyltin dilaurate and desmopur-
Conclusions 15 (150 mg of each/100 mL DMF). Diethyl ether was dried
over calcium chloride, distilled and stored over sodium
In conclusion we have developed a novel chemoenzymaticwire. HClg) was dried by passing it through a flask contain-
method, which allows the total synthesis ofthreo ing concentrated sulfuric acid. Nig,was dried by passing it
sphingosine. By exploiting two hydroxynitrile lyases with through a column of solid potassium hydroxide and after
complementary enantioselectivites (i.e. those from the condensation at—40°C was distilled at atmospheric
HbHnI and PaHnl), the same achiral precursor (iE-Z- pressure. KE)-2-octenal {) was distilled under reduced
octenal) and the same order of chemical steps/reagents weressure prior to use. In all preparations sodium sulfate



D. V. Johnson et al. / Tetrahedron 56 (2000) 781—-790

was used as the drying reagent. All other solvents and
reagents were obtained from commercial suppliers and

785

7.35-7.51 (m, 6H), 7.63-7.75 (m, 4H}*C NMR
(50 MHz) d 14.05, 19.31, 22.50, 26.71, 28.23, 31.28,

used as purchased. Petroleum ether refers to fraction 0f31.81, 63.59, 118.72, 124.71, 127.89, 128.02, 130.30,

boiling point 60—86C. All products were purified by silica
gel column chromatography using Merck Kieselgel 66,F
(230—-400 mesh). TLC plates were run on silica gel Merck
60 F>s4 compounds were visualized by spraying with Mo-
reagent (NH)gM0,0,4-4H,0 (100 g/L), Ce(SQ,-4H0

(4 g/lL) in H,SO, (10% viv) or KMnQ, reagent KMnQ
(2.5 g/L), NaCOs; (20 g/L) in H,0O. A recombinant hydro-
xynitrile lyase, which is homologous to the natural enzyme
from Hevea brasiliensisvas prepared by overexpression in
Pichia pastorisand a crude cytosolic extrééwas used for
the biotransformation d. A defatted sample of PnHnl was
prepared according to the literature procedire.

(+)-(2S,3E)-2-[(tert-butyldiphenylsilyl)oxy]non-3-eneni-
trile [(9)-2]. (E)-2-octenal 1) (10.0g, 79.2 mmol) was
treated with HCN (10 equiv.) and the Hnl frofdevea
brasiliensisas catalyst using a reported methd® and
then derivatized with tert-butyldiphenylchlorosilane
(24.3 g, 88.5mmol, 1.1 equiv.) and imidazole (10.2g,
150 mmol, 1.9 equiv.J’ After work-up, the crude product
was purified by column chromatography using a gradient
mixture of petroleum ether:ED (98:2-90:10) as the eluent
which vyielded §-2 (27.6 g, 90%) as a colorless oil:
e.e. >99%, R 0.42 (955, petroleum etherfe));
[2]®¥=+25.6 € 4.85, MeOH); IR (cm?') 2937, 2857,
2227 (w), 1427, 1110, 975, 702H NMR (200 MHz), d
0.9 (t, 3H,J=7.0Hz), 1.11 (s, 9H), 1.19-1.38 (m, 6H),
1.99 (m, 2H), 4.77 (d, 1HJ=6.3 Hz), 5.50 (dd, 1H,
J=15.2 and 6.4 Hz), 5.65 (dt, 1H]=15.2 and 6.6 Hz),
7.37-7.52 (m, 6H), 7.65-7.77 (m, 4H)})C NMR
(50 MHz) d 14.04, 19.29, 22.49, 26.69, 28.21, 31.27,
31.80, 63.58, 118.72, 124.69, 127.85, 128.00, 130.28,
130.41, 131.75, 132.17, 135.81, 135.86, 136.89; EHS
(relative intensity) 391 (3), 334 (100), 307 (11), 264 (19),
239 (11), 209 (21), 199 (52), 181 (10), 109 (15), 78 (11), 57
(9); HRMS calcd for GsHsasNSIiO: 391.2331, found:
391.2340.

(—)-(2R,3E)-2-[(tert-butyldiphenylsilyl)oxy]non-3-eneni-
trile [( R)-2]. To a cooled solution (&) of (E)-2-octenal {)
(504 mg, 4 mmol) intert-butylmethyl ether (MTBE) was
added rehydratedRj-Hnl from Prunus amygdalu$ (2 g)
then HCN (0.54 g, 0.78 mL, 20 mmol) and the mixture was
vigorously stirred using an overhead mechanical stirrer.
After 26 h, a further portion of §)-Hnl was added (2 g).
After 42 h the enzyme was removed by filtration and
extracted with MTBE (&40 mL). The conversion was
estimated to be 30% (by TLC). The organic layers were
combined, dried, filtered and concentrated in vacuo. The
crude product was then treated withrt-butyldiphenyl-
chlorosilane (550 mg, 2.00 mmol, 0.5 equiv.) and imidazole
(163 mg, 2.40 mmol, 0.6 equiv.) as previously descriffed.
After work-up, the silyl ether was purified by column
chromatography eluting with a gradient mixture of petro-
leum ether:ELO (98:2-90:10) to yieldR)-2 (430 mg, 30%)

as a colorless oil: e.e. 96% 0.42 (95:5, petroleum ether:
Et,0); [a]3’=—27.2 € 3.90, MeOH):*H NMR (200 MHz)

d 0.9 (t, 3H,J=7.0 Hz), 1.11 (s, 9H), 1.21-1.37 (m, 6H),
1.96-2.06 (m, 2H), 4.78 (d, 1KH=7.05 Hz), 5.50 (dd, 1H,
J=15.3 and 6.3 Hz), 5.72 (dt, 1H]=15.3 and 6.4 Hz),

130.43, 131.67, 132.15, 132.17, 135.82, 135.87, 136.90.

(+)-(2R/S,3S,4E)-2-benzylamino-3-[tert-butyldiphenyl-
silyl)oxy]dec-4-enenitrile (3). To a solution of §-2
(11.7 g, 30 mmol) in BO (240 mL) under an argon atmos-
phere at—70°C was added DIBALH (1.0 M in hexane,
75 mL, 75 mmol, 2.5 equiv.) over a 45 min period. Stirring
at this temperature was continued for a further 3 h. Then,
ammonium bromide (7.31g, 57 mmol, 2.5equiv.) in
methanol (120 mL) was added slowly and the mixture was
allowed to warm to room temperature (RT). Subsequently,
benzylamine (16.4 mL, 150 mmol, 5 equiv.) was added and
stirring continued for a further 100 min after which the
solution was cooled to-45°C and a mixture of sodium
cyanide (4.41g, 90 mmol, 3equiv.) and ammonium
bromide (8.78g, 90 mmol, 3equiv.) in methanol
(180 mL) was added dropwise. The mixture was stirred
for 100 min at—45°C then 1 h at RT, poured into a flask
containing water (500 mL) and g (1000 mL), and stirred

for 15 min. The biphasic mixture was separated and the
aqueous layer was extracted with,@t(2x250 mL). The
organic extracts were combined, dried, filtered and evapo-
rated under reduced pressure. Purification using flash
chromatography [98:2, petroleum ether:EtOAc with 1%
(v/v) triethylamine] yielded the aming (14.00 g, 93%) as

a colorless oil: d.e. 57%R 0.27 (95:5, petroleum ether:
Et,0); [«]®¥=+24.2 € 4.35, MeOH); IR (cm?') 2938,
2857, 2227 (w), 1427, 1110, 975, 739, 70% NMR
(200 MHz) 0.85 (t, 3H,J=6.3 Hz), 0.97-1.39 (m, 6H),
1.15 (s, 9H), 1.63 (bs, 1H), 1.90 (m, 2H), 3.40 (d, 0.2H,
J=3.34 Hz), 3.49 (d, 0.8 H, 4.52Hz), 3.98 @, 1H,
J=13.2 and 13.0Hz), 4.02 &, 1H, J=13.2 and
13.0 Hz), 4.22 (dd, 0.8HJ=8.05 and 4.57 Hz), 4.36 (dd,
0.2H,J=7.5 and 3.3 Hz), 5.29-5.68 (m, 2H), 7.05-7.49 (m,
11H), 7.57-7.77 (m, 4H)*C NMR (50 MHz) 14.05, 19.31,
22.50, 26.73, 26.94, 27.04, 28.20, 28.39, 31.32, 31.96,
32.11, 51.38, 55.93, 56.87, 74.53, 75.19, 118.37, 118.86,
126.75, 127.53, 127.79, 128.08, 128.21, 128.29, 128.35,
128.43, 128.59, 129.79, 129.96, 130.01, 133.20, 133.25,
133.30, 135.83, 135.99, 136.15, 136.39, 137.55, 138.27;
EIMS nvz (relative intensity) 483 (12), 453 (29), 426 (92),
365 (68), 336 (10), 309 (20), 199 (100), 183 (17), 135 (40),
91 (84), 78 (19), 57 (8); HRMS calcd for3gH,,N,SiO:
510.3067, found: 510.3058.

(+)-(2R/S,3S,4E)-2-benzylamino-3-hydroxydec-4-eneni-
trile (4). Tetrabutylammonium fluoride (1.0 M in THF,
21.9 mL, 21.9 mmol, 1.02 equiv.) was added dropwise to
a cooled (8C) solution of3 (10.6 g, 21.5 mmol) in THF
(445 mL). The mixture was allowed to warm to RT and
stirred for a further 1.5 h after which it was poured into a
mixture of EtOAc:saturated sodium bicarbonate solution
(550 mL:190 mL) and stirred for further 15 min. The
agueous layer was saturated with sodium chloride, then
separated and extracted with EtOAcx@D0 mL). The
organic extracts were combined, dried, filtered and evapo-
rated under reduced pressure. Purification using flash chro-
matography and a gradient eluent mixture [80:20, petroleum
ether:EtOAc with 1% (v/v) triethylamine to 50:50 petro-
leum ether:EtOAc with 1% (v/v) triethylamine] yielded
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the amined (5.86 g, 100%) as a colorless oil: d.e. 588, (3.00 g, 10.06 mmol) in methanolf (15 mL:225 mL) was
0.24 (80:20, petroleum ether:EtOAckJR>=+34.5 €5.19, bubbled dry HC}; for 10 min. The mixture was allowed to
MeOH); IR (cm 1) 3436, 2937, 2247 (w), 1697, 1459, 1257, stand at 16C for 24 h after which it was further cooled to
1121, 980, 739, 699H NMR (200 MHz, d-MeOH), 0.92 4°C. Water (5 mL) was added and stirring continued for
(t, 3H,J=6.27 Hz), 1.22—-1.53 (m, 6H), 2.03—-2.19 (m, 2H), 20 min. The aqueous layer was separated, extracted with
3.33 (bs, 0.5H), 3.05 ¢, 1H), 3.92 (q, 2H,J=13.1 Hz), Et,O (3x60mL). The organic layers were combined,
4.13-4.30 (m, 1H), 5.58 (dd, 1H=15.21 and 7.29 Hz), = washed with 5% sodium bicarbonate solution, dried, filtered
5.75-5.95 (m, 1H), 7.21-7.47 (m, 5SHYC NMR (50 MHz, and concentrated under reduced pressure. Purification using
ds;-MeOH) 14.48, 23.62, 29.83, 32.52, 33.31, 33.35, 52.40, flash chromatography (80:20, petroleum ether:EtOAc)
56.65, 57.30, 73.14, 73.59, 119.52, 119.84, 128.56, 128.81yielded 7 (2.93 g, 88%) as a colorless oil: e 299%, R
129.57, 129.63, 135.80, 137.38, 139.88; EIMZ (relative 0.34 (80:20, petroleum ether:EtOAC);aJf’=—70.92
intensity) 245 (6), 199 (79), 181 (5), 146 (100), 127 (7), 120 (c 5.35, MeOH); IR (cm™) 2936, 2864, 1757, 1407, 1214,
(20), 91 (62), 78 (5), 57 (10); HRMS calcd for£1,4N,0: 989, 704;'H NMR (200 MHz) 0.88 (t, 3H,J=6.27 Hz),
272.1889, found: 272.1878. 1.16-1.45 (m, 6H), 1.97-2.13 (m, 2H), 3.72 (s, 3H), 3.75
(d, 1H,J=5.13 Hz), 4.22 (d, 1HJ=15.0 Hz), 4.87 (&d,
(—)-(E,4S,59)-3-benzyl-4-cyano-5-(1-heptenyl)oxazolidin- ~ 2H, J=15.2 and 11.9 Hz), 5.40 (dd, 1H]=15.2 and
2-one (5) and ()-(E,4R,59)-3-benzyl-4-cyano-5-(hept-1- 6.96 Hz), 5.85 (dt, 1HJ=15.3 and 6.78 Hz), 7.18-7.41
enyl)oxazolidin-2-one (6).To a stirred solution of the dia-  (m, 5H); *C NMR (50 MHz) 14.03, 22.48, 28.29, 31.26,
stereomeric mixture4 (5.66 g, 20.80 mmol) in CKCl, 32.01, 47.30, 52.84, 61.80, 76.64, 125.27, 128.20, 128.43,
(60 mL) under an argon atmosphere was added a solution128.91, 134.59, 137.38, 156.97, 169.47; EIM& (relative
of 1,1-carbonyldiimidazole (6.74 g, 41.6 mmol, 2 equiv.) in intensity) 331 (5), 287 (6), 272 (56), 228 (61), 182 (10), 106
CH,CI, (60 mL) and stirring was continued for 1 h. To this (11), 91 (100), 65 (5); HRMS calcd for ;6H,5NOy:
was added a mixture of G&l,:water (500 mL:200 mL), 331.1784, found: 331.1782.
the biphasic mixture separated and the aqueous layer
extracted with CHCIl, (2200 mL). The organic extracts (—)-(E,4S,59)-3-benzyl-5-(1-heptenyl)-4-methoxycarbonyl-
were combined, dried, filtered and evaporated under oxazolidin-2-one (8).Through a cooled (&) solution of6
reduced pressure. Purification by column chromatography (914 mg, 3.06 mmol) in methanol:# (0.25 mL:3.8 mL)
(90:10, cyclohexane:EtOAc to 80:20 cyclohexane:EtOAc) was bubbled dry HGJy for 10 min. The mixture was
yielded, in order of elution, pur®& (5.22 g, 84%) as a allowed to stand at £C for 24 h after which a further
colorless oil and puré (963 mg, 16%) as a pale yellow oil.  portion of methanol (2 mL) was added and the mixture
stirred for further 3 h at . Water (5 mL) was added and
(—)-(E,4S,59)-3-benzyl-4-cyano-5-(1-heptenyl)oxazolidin-  stirring continued for 45 min. The aqueous layer was
2-one (5).d.e>99%, e.e>99%,R; 0.42 (80:20, petroleum  separated and extracted with EtOAcX{@® mL). The
ether:EtOAc); f]&=—73.4 € 3.05, MeOH); IR (cm?) organic layers were combined, dried, filtered and concen-
2935, 2860, 2247 (w), 1768, 1446, 1398, 1197, 970, 703; trated under reduced pressure. Recrystallization from
'H NMR (200 MHz) 0.88 (t, 3HJ=6.23 Hz), 1.15-1.50 (m,  acetone yielde® (780 mg, 73%) as a white soli®; 0.40
6H), 1.98-2.18 (m, 2H), 3.93 (d, 1K=5.86 Hz), 4.15 (d, (50:50, petroleum ether: EtOAc); Mp 185-18%
1H, J=15.0 Hz), 4.98 (&d, 2H,J=15.0 and 13.4 Hz), 5.35 [a]3=—36.78 €=3.00, DMSO); IR (cm?) 3381, 3215,
(dd, 1H,J=15.3 and 7.65 Hz), 5.97 (dt, 1H=15.2 and 2924, 2856, 1732, 1677, 1427, 1228, 968, 784;NMR
6.82 Hz), 7.22—-7.53 (m, 5H);C NMR (50 MHz, CDC}) (300 MHz, ¢-DMSO) 0.89 (t, 3H,J=6.59 Hz), 1.21-1.42
13.99, 22.44, 28.09, 31.25, 32.04, 47.26, 51.21, 76.94,(m, 6H), 2.01-2.08 (m, 2H), 3.35 (s, 0.75H), 3.83 (d, 1H,
114.82, 123.07, 128.59, 128.83, 129.30, 133.77, 140.26,J=15.44 Hz), 4.11 (d, 1H,J=8.51Hz), 4.76 (d, 2H,
155.68; EIMSm/z (relative intensity) 254 (3), 150 (100), J=15.4Hz), 5.12 (t, 1H,J=8.48 Hz), 5.42 (dd, 1H,
106 (31), 91 (89), 65 (6); HRMS calcd forigH,,N,0,: J=15.3 and 8.48 Hz), 5.92 (dt, 1H=15.3 and 6.75 Hz),
298.1681, found: 298.1690. 7.29-7.44 (m, 5H), 7.61 (bs, 0.5H)YC NMR (50 MHz,
CDCly) 13.79, 21.82, 27.71, 30.54, 31.43, 46.34, 60.43,
(—)-(E,4R,59)-3-benzyl-4-cyano-5-(1-heptenyl)oxazolidin- ~ 75.78, 123.12, 127.52, 127.68, 128.60, 136.08, 138.28,
2-one (6).d.e>99%, e.e>99%,R; 0.30 (80:20, petroleum  157.51, 168.05, 168.11; Anal. calcd for;g8,,N,Os: C,
ether:EtOAc); ]3¥=—67.7 € 5.49, MeOH); IR (cm?) 68.33; H, 7.65; N, 8.85; Found: C, 68.35; H, 7.60; N, 8.77.
2919, 2243 (w), 1756, 1453, 1411, 1204, 972, 7&3;
NMR (200 MHz) 0.88 (t, 3H,J=6.59 Hz), 1.13-1.50 (m, = The mother liquor was concentrated under reduced pressure
6H), 2.07-2.21 (m, 2H), 4.10 (d, 1KH=14.8 Hz), 4.35 (d, and purified using column chromatography to yiedd
1H, J=8.02 Hz), 4.90 (d, 1HJ=8.06 Hz), 5.00 (d, 1H, (150 mg, 15%) as a pale yellow di 0.36 (80:20, petro-
J=14.8 Hz), 5.68 (dd, 1HJ=15.2 and 8.06 Hz), 6.05 (dt, leum ether:EtOAc); ¢]3°=—45.29 ¢ 1.10, CHCl,); IR
1H, J=15.2 and 6.77 Hz), 7.28-7.50 (m, 5HYC NMR (cm™1) 2926, 2856, 1759, 1439, 1214, 981, 764;NMR
(50 MHz) 14.01, 22.45, 28.11, 31.23, 32.19, 47.45, 51.52, (200 MHz) 0.86 (t, 3H,J=6.60 Hz), 1.20-1.36 (m, 6H),
74.86, 113.33, 121.64 128.66, 128.80, 129.29, 134.05,1.97-2.08 (m, 2H), 3.67 (s, 3H), 4.00 (d, 1H,
141.90, 155.83; EIMS3nz (relative intensity) 298 (3), 254 J=14.89 Hz), 4.12 (d, 1H,J=8.98 Hz), 4.91 (d, 1H,
(17), 150 (100), 197 (10), 106 (39), 91 (81), 65 (6); HRMS J=14.89 Hz), 4.96 (t, 1H, 8.00 Hz), 5.30 (dd, 1Bk15.3
calcd for GgH»oN,0,: 298.1681, found: 298.1687. and 7.81 Hz), 5.89 (dt, 1H=15.3 and 6.64 Hz), 7.20-7.34
(m, 5H); **C NMR (50 MHz) 14.00, 22.47, 28.33, 31.20,
(—)-(E,4R,59)-3-benzyl-5-(1-heptenyl)-4-methoxycarbonyl-  32.14, 47.44, 52.30, 61.12, 75.70, 121.78, 128.25, 128.43,
oxazolidin-2-one (7).Through a cooled (&) solution of5 128.61, 128.95, 135.08, 139.37, 157.48, 168.28; EHS
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(relative intensity) 287 (4), 272 (22), 228 (30), 182 (9), 106 15.26, 15.35, 20.73, 47.42, 47.54, 47.77, 52.84, 54.88,
(11), 91 (100), 65 (5); HRMS calcd for ;¢H,sNOy: 57.37, 57.50, 57.66, 57.76, 60.45, 63.29, 63.68, 77.09,
331.1784, found: 331.1785. 77.33, 77.47, 78.40, 89.99, 95.19, 95.42, 96.62, 96.72,
128.43, 128.70, 128.90, 129.30, 157.73, 170.98, 171.26,
Compoundd was converted into the desired es8dy the 197.09.
following procedure: A solution 09 (650 mg, 1.85 mmol)
in methanol (270 mL) and concentrated hydrochloric acid (—)-(E,4R,5S)-3-benzyl-4-methoxycarbonyl-5-(1-penta-
(3 mL) was heated at reflux for 7 days. The mixture was decenyl)oxazolidin-2-one (12)All apparatus was covered
cooled to RT, concentrated to approximately one quarter in aluminum foil to exclude light. To a stirred suspension of
of its original volume, diluted with EtOAc (250 mL) and CrCl,(1.83 g, 14.9 mmol, 9.3 equiv.) under an argon atmos-
washed with water (230 mL) and then brine (30 mL). phere at RT in THF (36 mL) was added DMF (1.14 mL,
Silica gel column chromatography using a gradient elution 14.9 mmol, 9.3 equiv.). After 30 min a solution containing
(petroleum ether:EtOAc, 5:1 to neat EtOAc) yielded in iodoalkane?1(1.68 g, 3.73 mmol, 2.3 equiv.) and aldehyde
order of elution8 (400 mg, 64%) an® (200 mg, 30%). 11 (441 mg, 1.59 mmol) in THF (8 mL) was added and
stirring continued for 1.5 h. The mixture was then diluted
(—)-(4R,5R)-3-benzyl-5-(1,2-dihydroxyheptyl)-4-methoxy- with EtOAc (30 mL) and poured into water (80 mL). Solid
carbonyloxazolidin-2-one (10) Ester7 (1.63 g, 4.92 mmol) NaCl was added to the point of saturation and the aqueous
was suspended in phosphate buffer (0.1 M, pH 6.8, 8.1 mL) layer extracted with EtOAc ¢80 mL). The combined
to which was added acetone (82 mL), thidrmethylmor- extracts were dried, filtered and concentrated under reduced
pholinoN-oxide (1.15 g, 9.84 mmol, 2 equiv.) followed by pressure. Purification using flash chromatography (95:5—
two crystals of osmium tetroxide and stirred for 16 h at RT. 90:10—85:15, petroleum ether:EtOAc) yielded in order of
Sodium sulfite (3.70 g, 29.3 mmol, 5.9 equiv.) was added elution purel2 (220 mg, 31%) as a colorless oil which
and stirring was continued for 30 min. The mixture was solidified upon storage in a refrigerator and the correspon-
concentrated to one half of its original volume, diluted ding purecis-isomerl13 (7 mg, 1%).
with EtOAc (120 mL) and the organic phase washed with
water (210 mL), followed by brine (15mL). The (—)-(E,4R,55)-methyl-3-benzyl-4-oxycarbonyl-5-(1-penta-
combined organic extracts were dried, filtered and con- decenyl)oxazolidin-2-one (12)e.e.>99%,R; 0.15 (85:15,
centrated under reduced pressure. The crude residue wapetroleum ether: EtOAc):a]3=—53.09 € 1.34, MeOH);
purified using flash chromatography (99:1-99:2, Mp. 31-32C; IR (cm %) 2923, 2852, 1764, 1753, 1445,
CH.Cly:methanol) to yield10 (1.66 g, 93%) as a white 1407, 1203, 988, 704)H NMR (200 MHz) 0.88 (t, 3H,
solid. Mp 115-118C; R; 0.37 (50:50 petroleum ether: J=6.78 Hz), 1.25 (bs, 22H), 1.98-2.10 (m, 2H), 3.72 (s,
EtOAC); [a]3=—42.44 € 1.43, MeOH); IR (cm*) 3403 3H), 3.57 (d, 1H,J=5.13 Hz), 4.21 (d, 1H,J=15.0 Hz),
(w), 2937 (w), 1758, 1743, 1415, 1227, 70% NMR 4.86 (d, 2H, J=15.2 and 11.7 Hz), 5.39 (ddt, 1H,
(200 MHz, d¢-acetone) 0.88 (t, 3H]=6.35 Hz), 1.20-1.57 J=15.2, 6.98 and 1.3 Hz), 5.85 (dt, 1HI=15.2 and
(m, 8H), 3.45-3.57 (m, 1H), 3.67 B, 4H), 4.22-4.38 (m,  8.43 Hz), 7.18-7.40 (m, 5H)-*C NMR (50 MHz) 14.16,
3H), 4.61-4.74 (m, 2H), 7.28-7.34 (m, 5HYC NMR 22.73, 28.51, 28.64, 28.94, 29.00, 29.11, 29.40, 29.47,
(50 MHz, ds-acetone) 14.42, 23.39, 26.14, 26.23, 32.67, 29.60, 29.70, 30.11, 31.96, 32.06, 47.29, 52.83, 61.80,
33.79, 34.45, 47.71, 47.82, 52.92, 59.29, 70.73, 71.78,76.65,125.23, 128.18, 128.28, 128.42, 128.90, 135.10,
73.95, 75.53, 77.01, 77.46, 128.53, 128.60, 129.00, 137.40, 157.18, 169.64; EIMS (ElWz (relative intensity)
129.57, 129.52, 136.75, 137.15, 171.19, 183.49; EHS 384 (15), 340 (19), 228 (11), 106 (18), 91 (100), 44 (11);
(relative intensity) 365 (15), 306 (8), 262 (5), 234 (12), 205 HRMS calcd for G/H4NO,: 443.3036, found: 443.3043,;
(6), 220 (12), 176 (55), 130 (10), 106 (9), 91 (100), 65 (4); Anal. calcd for G/H4NO4.1H,O: C, 72.11; H, 9.77; N,
HRMS calcd for GgH,/NOg: 365.1838, found: 365.1838; 2.93; Found: C, 72.04; H, 9.74; N, 2.96.
Anal. calcd for GgH,7NOg: C, 62.58; H, 7.60; N, 3.77,
Found: C, 62.63; H, 7.67; N, 3.78. (—)-(Z,4R,55)-3-benzyl-4-methoxycarbonyl-5-(1-penta-
decenyl)oxazolidin-2-one (13)R; 0.21 (80:20, petroleum
(—)-(4R,5R)-3-benzyl-5-formyl-4-methoxycarbonyloxa- ether:EtOAc); j]3¥=-3.70 ¢ 0.60, CHCL); *H NMR
zolidin-2-one (11).The diol 10 (200 mg, 0.547 mmol) was (200 MHz, CDC}) 0.90 (t, 3H, J=6.54 Hz), 1.24 (bs,
suspended in water (4 mL) to which was added acetone22H), 1.98-2.10 (m, 2H), 3.72 (s, 3H), 3.57 (d, 1H,
(10 mL) followed by NalQ (195mg, 0.915mmol) J=5.13Hz), 4.22 (d, 1H,J=15.0Hz), 4.90 (d, 1H,
portion-wise. The mixture was stirred for 16 h at RT then J=14.9 Hz), 5.21 (dd, 1HJ=8.84 and 5.18 Hz), 5.36
concentrated to approximately one quarter of its original (ddt, 1H,J=10.3 and 8.92 Hzg, 5.73 (dt, 1H=10.5 and
volume under reduced pressure, then solid NaCl was 7.32 Hz), 7.24—7.32 (m, 5H):°C NMR (50 MHz) 14.17,
added to the point of saturation and extracted with EtOAc 22.74, 27.83, 29.21, 29.30, 29.40, 49.11, 29.59, 29.60,
(3x30 mL). The combined organic extracts were dried 29.69, 29.70, 30.11, 31.96, 32.06, 47.39, 52.83, 62.25,
filtered and concentrated under reduced pressure. The76.06, 125.11, 128.21, 128.43, 128.46, 128.94, 137.96,
crude residue was purified using flash chromatography 137.40, 157.18, 169.64.
(70:30, EtOAc:petroleum ether) to yield1l (144 mg,
96%) as a colorless oil 0.22 (30:70, petroleum ether: (—)-(E,4S,559)-3-benzyl-4-(hydroxymethyl)-5-(1-penta-
EtOAc); [a]3’=—1.0 € 0.8, CHCL); *H NMR (200 MHz, decenyl)oxazolidin-2-one (14).To a stirred solution of
ds-acetone) 1.07 (m, 2H), 3.84-3.81 (m, 3H), 4.19-4.31 ester12 (205 mg, 0.463 mmol) in THF (1.5mL) at RT
(m, 2H), 4.42-4.49 (m, 1H), 4.69-4.85 (m, 1.5 H), 5.66— was added LiBH (20 mg, 0.926 mmol, 2 equiv.). After
5.81 (m, 0.5H),®°C NMR (50 MHz, d-acetone)14.41, 20 min the mixture was cooled on an ice bath € %nd
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methanol (1.5 mL) was added. After stirring for a further 15(144 mg, 0.25 mmol)in dry EO (1.35 mL) added. After
15 min, Amberlite IR-120-H resin (which had been 5 min phosphate buffer (0.5 M, pH 6.8, 2.8 mL) was added
washed with MeOH) was added portion-wise until the quickly and stirring continued for another 10 min until the
basic solution became neutral. The mixture was filtered blue color had disappeared. The mixture was allowed to
and the solvent removed under reduced pressure. Thewarm to RT. After 1 h, water (15 mL) was added and the
residue was re-suspended in methanol (10 mL) which wasreaction mixture was extracted with EtOAcq20 mL), the
then removed under reduced pressure, a procedure whictorganic extracts were combined, dried, filtered and
was repeated a further two times in order to remove boric concentrated under reduced pressure. Purification by flash
acid as its methyl ester. Purification using flash chroma- chromatography using a gradient mixture of petroleum
tography (70:30, petroleum ether:EtOAc) yieldeth ether:EtOAc (90:10-80:20) containing 1% (v/v) triethyl-
(180 mg, 94%) as a colorless oit; 0.36 (60:40, petroleum  amine yieldedl6 (84 mg, 70%) as a colorless ol 0.42
ether:EtOAc); ]3¥%=—71.27 € 1.53, MeOH); IR (cm?) (70:30, petroleum ether:EtOAc);a[3’=—48.9 ¢ 2.05,
3494, 2920, 2850, 1730, 1712, 1430, 1128, 972, 784;  MeOH); IR (cm') 3264 (w), 2926, 2859, 1756, 1121,
NMR (200 MHz) 0.88 (t, 3HJ=6.85 Hz), 1.25 (bs, 22H), 991 (w); '"H NMR (200 MHz) 0.88 (t, 3H,J=6.85 Hz),
1.98-2.05 (m, 2H), 2.60 (bs, 1H), 3.32 (dt, 1H;6.67 and 1.05 (bs, 21H), 1.25 (bs, 22H), 2.01-2.11 (m, 2H), 3.59-
3.41 Hz), 3.50 (dd, 1H]=12.48 and 2.90 Hz), 3.75 (dd, 1H, 3.36 (m, 1H), 3.69-3.72 (m, 2H), 4.71 (dd, 1H5.38 and
J=12.35 and 3.17 Hz), 4.32 (d, 1KH=15.28 Hz), 4.69 (d, 1.95 Hz), 5.54 (dd, 1H}=15.32 and 7.51 Hz), 5.82 (dt, 1H,
1H, J=15.30 Hz), 4.79 (t, 1HJ=7.12 Hz), 5.40 (dd, 1H, J=15.4 and 6.60 Hz); 5.96 (bs, 1HY>C NMR (50 MHz)
J=15.32 and 7.83 Hz%, 5.83 (dt, 18=15.27 and 6.74 Hz),  11.88, 14.15, 17.95, 22.73, 28.74, 29.15, 29.39, 29.50,
7.27-7.38 (m, 5H);*C NMR (50 MHz,) 14.23, 22.81, 29.62, 29.71, 31.96, 32.12, 59.97, 64.78, 79.80, 126.37,
28.84, 29.25, 29.48, 29.57, 29.69, 29.79, 32.05, 32.25,136.70, 159.11; EIMSWz (relative intensity) 438 (30),
46.68, 59.76, 62.34, 76.85, 126.01, 128.14, 129.08, 408 (33), 394 (100), 250 (25), 216 (7), 172 (12), 131 (42),
136.38, 137.57, 157.78; EIMBVz (relative intensity) 415 103 (25), 75 (13), 43 (30); HRMS calcd forngElssNOsSi:
(3), 384 (61), 340 (46), 280 (5), 150 (9), 106 (11), 91 (100), 481.3951, found: 481.3951.
44 (12); HRMS calcd for gH4:NOs: 415.3087, found:
415.3082. (—)-(E,4S,59)-4-hydroxymethyl-5-(1-pentadecenyl)oxa-
zolidin-2-one (17). To a solution of 16 (70 mg,
(—)-(E,4R,55)-3-benzyl-5-(1-pentadecenyl)-4-(tri-iso-pro- 0.145 mmol) in THF (200 mL) at® under an argon atmos-
pylsilyloxymethyl)oxazolidin-2-one (15).To a solution of phere was added TBAF (1.0M in THF, 152 mL,
imidazole (45 mg, 0.662 mmol, 2 equiv.) in DMF (50 mL) 1.05 equiv.) dropwise over 5 min. Stirring was continued
at °C was added tri-isopropylchlorosilane (95 mg, for 75 min. The solution was neutralized by the portion-
0.496 mmol, 1.5equiv.). After stirring for 20 minl4 wise addition of Amberlite IR-120-H resin. The resin
(137 mg, 0.331 mmol) in DMF (200 mL) was added was removed by filtration and washed with EtOAc
dropwise and the mixture was allowed to warm to RT and (3x2 mL) and the solvent removed by evaporation under
stirring continued for 24 h. The mixture was diluted with reduced pressure. Purification using flash chromatography
water (5 mL), extracted with C}LI, (3x15 mL) and the [CH,Cly:methanol, 95:5 1% (v/v) triethylamine] yielded
organic extracts were combined, washed with brine solution 17 (44 mg, 94%) as a white solid whose spectral character-
(5 mL), dried, filtered and concentrated under reduced istics were consistent with those previously reporfe&
pressure. Purification using flash chromatography (95:5-0.23 (CHCl,:methanol, 95:5); Mp 101-10€, (Lit. 104—
90:10, petroleum ether:EtOAc) yielded (184 mg, 96%)  105C).* [a]3’=-63.9 € 2.05, CHCY), [Lit.>* —32.0 ¢
as a colorless oilR 0.31 (90:10, petroleum ether:EtOAc); 0.5, CHCE)]; Anal. calcd for GgH3sNO5-1H,0: C, 70.51;
[«]®=—-36.30 € 2.03, MeOH); IR (cm?) 2926, 2858, H, 11.46; N, 4.01; Found: C, 70.38; H, 11.41; N, 4.02.
1754, 1115, 970 (w)H NMR (200 MHz) 0.88 (t, 3H,
J=6.85 Hz), 1.05 (bs, 21H), 1.25 (bs, 22H), 1.97-2.06 (m, L-threo-sphingosine: -)-(E,2S,3S)-2-aminooctadec-4-ene-
2H), 3.26-3.33 (m, 1H), 3.69 (dgq, 2H}=10.74 and 1,3-diol [(1)-18]. A mixture of 17 (20 mg, 61.5 mmol) in
4.64Hz), 4.15 (d, 1H,J=15.14Hz), 4.72 (t, 1H, ethanol (0.48 mL) and 2N NaOH (0.48 mL) was heated at
J=6.35Hz), 4.84 (d, 1H,J=15.14 Hz), 5.40 (dd, 1H, 85°C for 2.5 h. The mixture was then cooled to RT, diluted
J=15.35 and 7.40Hz), 5.79 (dt, 1HJ=15.14 and with Et,O (10 mL) and washed with 2N NaOH %2 mL)
6.65 Hz), 7.27-7.38 (m, 5H):*C NMR (50 MHz) 11.90, and then brine solution (2 mL). The organic layer was dried,
14.17, 17.98, 22.74, 28.80, 29.14, 29.41, 29.51, 29.62,filtered and concentrated in vacuo. The crude residue was
29.72, 31.98, 32.14, 46.45, 61.65, 61.84, 77.08, 126.43,purified by flash chromatography [GEI,:methanol,
127.85, 128.05, 128.79, 136.21, 136.52, 158.14; EHS 90:10+1% (v/v) NH,OH (25% in HO)] to yield (L)-18
(relative intensity) 528 (60), 484 (20), 379 (25), 340 (20), (16 mg, 90%) as a white solid whose spectral characteristics
307 (5), 262 (16), 174 (7), 131 (62), 91 (100), 75 (35), 65 were identical with those previously reportetf°Mp 84—
(20), 44 (40); HRMS calcd for £HgsNOsSi: 571.4421, 85°C, (Lit.”: 86—87C); [a]e’=—2.40 € 0.8, CHCY), [Lit.”
found: 571.4428. —2.83 € 1.0, CHC})].

(—)-(E,4R,59)-5-(1-pentadecenyl)-4-(tri-iso-propylsilyloxy- L-threo-sphingosineN,O,O-triacetate (19). The compound
methyl)oxazolidin-2-one (16)To a flask containing freshly ~ was prepared according to the method reported by Enders et
distilled liquid ammonia under an argon atmosphere at al.” which afforded a colorless solid (16 mg, 95%) whose
—65°C was added sodium (132 mg, 5.74 mmol, 23 equiv.) spectral characteristics were identical to those previously
and stirring continued for 30 min. The blue—bronze colored reported’***Mp 42—43C, (Lit.”: 41-42C); [«]3=+8.35
solution was then further cooled t675°C and a solution of (¢ 0.8, CHCW), [Lit.”: +8.78 € 1.2, CHCL)].
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1,1-Di-iodotetradecane (21)This compound is light sensi-
tive and all apparatus should be covered in aluminum foil to
exclude light. Compoun@1 was prepared using the pro-
cedure of Pross et &1 employing tetradecanal (10 g,
47.1 mmol), hydrazine hydrate (10.61g, 212 mmol,
4.5 equiv.) and triethylamine (126 mL, 904 mmol,
19 equiv.). Purification using column chromatography and
neat hexane as the eluant yield®(4.12 g, 22%) as a pale
red oil which solidified upon storage at20°C: IR (cm %)
2922, 2852, 1460, 1121, 1088, 721, 620, 545 AMNMR
(200 MHz) 0.88 (t, 3HJ=6.23 Hz), 1.16—1.55 (m, 22H),
2.33 (m, 2H), 5.11 (t, 1HJ=6.59 Hz, CH}); **C NMR
(50 MHz) 14.19, 22.75, 27.68, 29.41, 29.54, 29.63, 29.70,
29.73, 31.88, 31.98, 48.40.
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