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Abstyxact-- A synthegis of the natural enantiomer as well as its diasterecmer of the title
compound was accomplished, confirming the structure proposed for the fruiting-inducing
cerebroside of Schizophyllum ¢

Fruiting body formation in Basidiomycetes is indeed a spectacular phenomenon especially to those
who love to taste mushrooms. Its mechanism, however, is still a mystery in spite of the tremen-
dous efforts to clarify it. Recently Kawai and Ikeda found that the fruiting body formation of
Schizophyllm commune (Japanese name: Suéhiro také) can be stimulated by some cerebrosides in 1its
mycelia.1 They then identified one of the active substances as (4E,8E,2S,3R,2'R)-N-2'-hydroxy-
hexadecanoyl-1-0- f-D-glucopyranosyl-9-methyl-4,8-sphingadienine la (Fig. 1).2 which had previously
been isolated from a sea anemone (Metridium senile) by Karlsson et 91.3 Such a minute amount of
la as 0.1 ug induced the fruiting body formation of S. commune, and the corresponding ceramide 1b
lacking the sugar portion was also found to be bioactive.2

The remarkable bioactivity of la prompted us to synthesize it so as to confirm the proposed
structure. This paper describes in detail our initial and successful effort to synthesize the

ceramide 1lb with correct stereochemistry.4 The synthetic 1b was haghly active in inducing the
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Fig.1. Synthetic plan for the ceramide 1b.

tsynthesis of Sphingosine Relatives~--II, Part I, T. Umemura and K. Mori, Agric, Biol. Chem. 46, 1797 (19682). The
experimental part of this work was taken from the forthcoming doctoral diseertation of Y, P.
‘HResearch Fellow on leave from Sumitomo Chemical Co., Ltd. (1983-1985).
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fruiting body formation of S. mm.“

Our synthetic plan is shown in Fig. 1. We envisioned the assembly of A and B. (R)-A can be
obtained from (+)}~C via resolution followed by deamination. Acylation of (#)-B with (R)-A will
give a diastereomeric mixture from which the desired isomer lb can be gseparated. The precursor of
(+)-B may be D which in turn will be prepared from either R or P,

Synthesis of the sphingadienine portion B of 1b. The first stage of our work was to synthe-
size (+)~9-methyl-4,8-sphingadienine B. Unlike the usual sphingadienines, this compound possesses
a trisubstituted (E)-double bond at C-8, in addition to the disubstituted (E)-double bond at C-4
which is a common feature among sphingolipids., Geraniol 2 (=E) was chosen as the starting
material, since it contains a trisubstituted (E)-double bond at C-2. 1In Fig. 2 is shown the
conversion of 2 to the intermediate D, Treatment of 2 with PBry in ether gave crude geranyl
bromide. This was converted to crude homogeranic acid 4a via 3.5 Esterification of 4a with
Me,S0, and K2C03 yielded 4b. This was shown to be a mixture of methyl homogeranate and homonerate
(E/Z=75/25) by GLC analysis. Isomerization of the (E)-double bond at C-2 of 2 must have taken
place in the course of its conversion to 3. After the completion of this work, Gosselin et al.
reported a better preparative method of geometrically pure homogeranic acid from 2 avoiding the
.i.sornez.‘ization.6 In the present case we proceeded to the next step expecting the possible separa-
tion of 1somers in a later stage. Thus epoxidation of 4b with MCPBA yielded 5. This was cleaved
with HIO, *2H,0 to give an aldo ester, whose reduction with NaBH, gave a hydroxy ester 6a. The
corresponding tosylate 6b was treated with (n-C6H13)2CuLi to give 7. Finally LAH reduction of 7
yielded a mixture of 8a (=D) and 8a' in a ratio of 3:1. These two were separable by Sioz chro-

matography, and pure 8a was obtained in 20 % overall yield from 2 (10 steps).
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Fig.2. Synthesis of the intermediate D.

A simpler and more efficient synthesis of 8a was subsequently achieved starting from the
known homoprenyl acetate 9 (=l’).7 Oxidation of 9 with Seo2 was followed by NaBH, reduction to
give 10a, whose acetylation yielded 10b, The acetate 10b was treated with n—C8H17Mng in the
presence of Li2CuC14 to give Ba (=D) after alkaline hydrolysis in 36 % overall yield from 9. The
identity of the present 8a with that derived from geraniol was proved by the IR and NMR spectral
comparison.

The next stage was the chain-elongation of 8a. For that purpose 8a was converted to the
corresponding iodide 11 in 96 & yield via 8b in the conventional manner. The synthesis of the
sphingadienine (+)-17a from 11 is shown in Pig. 3. Alkylation of the lithio derivative of
propargyl alcohol THP ether with 11 was followed by the removal of the THP protective group to
give an alcohol 12, Oxidation of 12 with Mno, furnished an aldehyde 13 in 41 % overall yield from
11. Addition of 2-nitroethanol to 13 in the presence of K,CO5 in MeOH® afforded a nitrodiol 14 as
a diastereomeric mixture., Due to the instability of 14, its chromatographic separation into the

erythro- and threo-isomers was unsuccessful. Conversion of 14 into the corresponding acetonide9

was not successful either, owing to the retro-aldol reaction, The diastereomeric mixture of 14 was
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Fig.3. Synthesis of the sphingadienine 8.
therefore directly reduced with 2n and HCl, The resulting 15a was acetylated with Aczo in MeOH to
give 15b, whose EtOAc soln deposited a crystalline mass, m.p. 95.5-96,5°, in 24.6 % yield from 13.
This was later shown to be (#)-threo-15b' (vide infra). The mother liquor was treated with
Mezc(OMe)2 and PPTS in Mezco to give a mixture of (+)-16 and 16'., This was separeted by medium
pressure LC over Si0, to give (*)-erythro-16 in 21,5 % yield from 13 together with (#)-threo-16'
(4.7 % yield from 13). The assignment of the relative configuration between C-2 and C-3 of 16 and
16' was made possible by 1H-NMR spectroscopy according to our previous observation.g'lo The one
with an equatorial -NHAc (§(CDC1l4) 4.58 (1H, 4, J=7 He, -CHCSCCH,~)] was the erythro-isomer (3)-
16, while the other with an axial ~NHAc {s(cnCly) 4.80 (1H, 4, J=2 Hez, -CHCZCCH,-)] was the threo
isomer (#)-16'. The aforementioned crystalline (+)-15b' yielded (+)-16' upon acetonide formation,
manifesting its threo-stereochemistry. Removal of the acetonide protective group of (+)-16 was
effected by treatment with p-TsOH in i-PrOH to give (+}-erythro~15b., Prior to the reduction of
the triple bond, (#)-erythro-15b was treated with KOH in ag MeOH to remove the N~acetyl group.
The resulting {#)-erythro~15a was reduced with LAH to give (+)-erythro-17a (=B) in 43 % yield from
(#)-erythro-15b. Similarly (#)-threo-15b' yielded (#)-threc-17a' in 53 ¢ yield, These two
sphingadienine stereoisomers were separately N-acetylated with Ac,0 in MeOH to give (#)-(4E,8E)-

2,3-erythro-2-acetamino~9~-methyl-4,8~octadecadiene~1,3-diol 17b and its threo-isomer {+)-17b’.

The 1y- and 13C-NMR spectra of these two products were compared with those of N-acetyl-9-methyl-
4,8-sphingadienine derived from the natural cerebroside la of S. _cﬁgm.z A part of the Lic-nmr
data as shown in Table 1 indicated that the sample derived from the natural product possesses the
erythro-stereochemistry. The 400 MHz lu-nur spectrum of (+)-erythro-17b was identical with that
of the sample of the natural origin. This concluded the synthesis of (+)-9-methyl-4,8-
sphingadienine 17a (=B).

Table 1. 13(.’:-N!‘HR data of the natural and synthetic
2~acetamino-9-methyl-4,8-octadecadiene-1,3~diol

Carbon (No.) natural Synthetic (CDCl;, 22.5 MHz)$
(CDCly, 100 MHZ) § (+)-erythro-17b (+)-threo-17b'
~CH,0- (C-1) 62.19 62.1 63.7
SCHNS  (C-2) 54.36 54.5 54.9
SCHO~ (C-3) 74.48 74.2 72.5

Synthesis of the ceramide 1b. The remaining task, as shown in Fig. 4, was to prepare (R}-2-
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acetoxyhexadecanocic acid 19c¢ and to N-acylate (+)-17a with it. We therefore turned our attention
to the preparation of {R)-19c. We decided to employ an optically active amino acid (R)-18a as the
precursor of the desired a-hydroxy acid (R}-19b (=A). (#)-2-Aminohexadecancic acid 18a could
readily be prepared by the conventional acetaminomalonic ester synthesis employing diethyl
acetaminomalonate and n-tetradecyl bromide as reported by Gerencevic et Q.ll Thig was converted
to the corresponding N-chloroacetyl derivative (+)-18b, which was treated with Agpergillus aminc
acylaselz to give {$)-18a and unhydrolyzed (R)-18b. Hydrolysis of (R)-18b with dil HCl yielded
(R)-18a, m.p. 233-236°, (@])26-21,0°(AcOH). Deamination of (R)-18a in dil H,SO, was effected
with NaNO, to give a hydroxy acid, which was immediately esterified with MeOH to give (R)-19a,
m.p. 45.0-45.5°, [0130-1.3°(Et08), in 52 % yield after chromatographic purification. The
optical purity of {R)-19a was B5 % e.e. as determined by the HPLC analysis of the corresponding
(R)-a-methoxy-o-trifluoromethylphenylacetate (MTPA ester).!? This rather low e.e. value of (R)~
19a might be due to the partial racemization in the course of the deamination, since the enantio-

12

selectivity of the enzyme reaction was usually almost perfect. The ester (R)-19a was hydrolyzed

with KOH to give (R)-19b (=A), m.p. 92-93°, (3330-2.9°(CHC13). {R)-2~Hydroxyhexadecanoic acid

19b was a known compound isolated from wool wax:M—16

and a synthesis of its (S)-enantiomer by the
mixed Kolbe electrolysis was reported by Horn et g.” (ur recrystallized sample of (R)-19b was
estimated to be of ca 90 % e.e. by the comparison of its specific rotation (-2.9°) with that of

the natural product: laly -3.2°(CHC1;).1®  Acetylation of (R)-19b with Ac,0 in CgHN yielded (R)-
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Fig.4. Synthesis of the ceramide 1b.

The next and crucial stage of the synthesis was the acylation of the sphingadienine (+)-17a
with (R)-19c and the separation of the resulting diastereomeric mixture., The acylation was
successfully executed in 46 % yield from (t)-17a by employing l-ethyl-3-{3-dimethylaminopropyl)~
carbodiimide hydrochloride as the condensing agent.18 The resulting mixture of 20a and lc was
dissolved in CH(:l3 and treated with NaOH in MeOH for 1 h at room temp to give a mixture of 20b
and 1b, Chromatographic separation of the mixture over a Merck Lobar column gave 20b (22 % from
17a), [(a)21+10.6°(CHCL;), and the desired ceramide 1b (21 & from 17a), m.p. 62-64°, (alZl+6,4°

19 ana showed

(CHCI3). An authentic sample of 1b was prepared from la by the method of Hammarstrém
mp. 59-61° (®]12147.3°40.4 °(CHC1,). Our synthetic 1b was identified with the natural 1b by the
comparison of IR, IH—NMR (400 MHz), 13C-NMR (25 MHz) and HPTLC using three different solvent
systems., The slightly smaller specific rotation of the synthetic 1b than that of the authentic 1b
was due to incomplete resolution of (#)~17a by the diastereomer separation, because we employed
(R)-19¢c of ca 90 % e.e. By simply deviding the [u]o value of the synthetic 1b with that of the

authentic 1b, our synthetic 1b was estimated to be of ¢a 88 ®% e.e. The final proof of the
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identity of ouxr synthetic 1b with the ceramide 1b of natural origin was its very strong fruiting-
inducing activity on S. commune. Indeed the specific activity of our 1b (15,000 units/mg) was
higher than that (10,000 units/mg)l of the natural cerebroside la itself. The diastereomer 20b
was less active (2,000 units/mg).

In conclusion, the structure la proposed for the fruiting—inducing cerebroside of
Schizophyllum commune was confirmed by synthesizing 1b in 0.2 % overall yield from 9 by a sequence
of 19 steps. A rigorous proof of the absolute stereochemistry of la by synthesizing it from L-
serine and D-qlucose will be the subject of the accompanying paper.zo We are currently continuing

the synthesis of various analogs of 1b 1in order to clarify the structure-bioactivity relationship,

EXPERIMENTAL

All hpps and m.ps were uncorrected. IR spectra were measured as films for oils or as KBr discs for solids on a Jasco
IRA-102 spectrometer. NMR spectra were recorded at 60 MHz with TMS as an internal standard on a Hitachi R-24A spectrometer
unless otherwise stated. Optical rotations were measured on a Jasco DIP-140 polarimeter.

Geranyl cyanide 3. PBry (886 g, 0.33 mol) was added dropwise to a stirred and cooled soln of 2 (138 g, 0.90 mol) in dry
ether (400 ml) containing CsﬂsN (3 drops) at -5° The stirring was continued for 1 h at -5° The mixture was then poured
into ice-water and extracted with ether. The ether soln was washed with brine, dried (CaClz) and concentrated in vacuo to
give crude geranyl bromide (195 g). This was added dropwise to a stirred suspension of NaCN (45,0 g, 0.92 mol) in dry DMF
(500 ml) at 0° After stirring for 20 h at room temp, the mixture was poured into ice-water and extracted with ether, The
ether soln was washed with water, dried (Mgs')d) and concentrated in vacuo. The residue was distilled to give 110 g
(75.3 8) of 3, b.p, 81-88°/0.15 mm (lit.5 b.p. 90~91°/0,2 mm). This was employed in the next step without further
purification.

Homogeranic acid 4a. A soln of KOH (90 g) in water (120 ml) was added to a soln of 3 (80,0 g, 0.49 mol) in MeOH (500 ml),
and the mixture was stirred and heated under reflux for 20 h. The sulvent was removed in vacuo. The residue was diluted
with sat Nan3 aq and extracted with ether to remove neutral impurities. The aq layer was acidified with 2 N-HCl1 and
extracted with ether. The ether soln was washed with brine, dried (MqS) ) and concentrated in vacuo, The residue was
distilled to give 87.0 g (97.4 %) of 4a, hp 114-124°/0,15 mm it b 108-109 °/0,05 mm). This was employed in the
next step without further purification.

Methyl homogeranate 4b. Me2w4 (90,0 g, O.71 mol) was added dropwise over 1 h to a stirred and ice-cooled mixture of 4a
(90,5 g, 0.50 mol) and K2CD3 (100 g, 0,72 mol) in dry Me 0O (500 ml). The mixture was stirred for 1 h at room temp and
heated under reflux for 2 h, Then, after cooling, the mixture was filtered and the filtrate was concentrated in vacuo,
The residue was diluted with ice-water and extracted with ether. The ether soln was washed with sat Naz(l)3 aq and brine,
dried (Mg&)‘) and concentrated in vacuo. The residue was distilled to give 920 g (943 %) of 4b, hp. 75-78%/0.3 mm;
Vmax 1745 (s), 1660 (w), 1160 (s) cm ; § (CCl ) 1.60 (9H, br.s), 2.01 (4H, br.s), 2,92 (2H, 4, J=7 Hz), 3.59 (3H, s),
5.05 (1H, m), 5.28 (1H, t, J=7 Hz); GLC (5 % PEG 20M, 2 m column at 150 ): E/Z=74.8/25.2; MS (70 eV) m/z 196 (M

CyH,40,=196.28),
Methyl 7,8-epoxyhomogeranate 5. MCPBA (80 & purity, 36.2 g, 0.17 mol) was added portionwise to a stirred and cooled soln

of 4b (30.0 g, 0.15 mol)in (2}12C12 (500 ml) at -102-5", The mixture was stirred for 2 h at -10%-5°and filtered, The

filtrate was washed with water, sat Na.‘_,OI)3 soln and brine, dried (Na. so ) and conoent.rated in vacuo. The residue was
chromatographed over $iO,. Elution with n-hexane-EtOAc (15:1) gave 255 g (78.7 %) of S5, nD 1.4676; V max 1740 (s), 1160
(s) cm "¢ 6(CC14) 1.20 (3H, s), 1.22 (3H, s), 1,40-1,80 (2H, m), 1.63 (3H, s), 2.16 (2H, t, J=7 Hz), 2.50 (1H, t, J=6 Hz),
2,93 (2H, 4, J=7 Hz), 3.60 (3H, 8), 5.31 (1H, t, J=7 H2). (Found: C, 67.79; H, 9.32. Calc for C12H2003: C, 67.89; H, 9.50
%).

Methyl 7-hydroxy-4-methyl-3-heptencate 6a. HIO4'2}{20 (24 g, 94 mmol) was added to a stirred and ice-cooled soln of S
(20 g, 9.4 mmol) in ether (80 ml). After stirring for 2 h, the mixture was filtered and the filtrate was concentrated in
vacuo. The residue was dissolved in MeOH (20 ml). To this soln was added NaBH (0.4 g, 10 mmol) with stirring and ice-
ocooling, After stirring for 1 h, the mixture was pourell into ice-water, acidified with 2 N-HCl and extracted with ether.
The ether soln was washed with water, dried (M9904) and concentrated in vacuo. The residue was chromatographed over SiO
Elution with n-hexane-EtOAC (4:1) gave 106 g (654 %) of 6a, n2>> 14574; vmax 3400 (s), 1740 (s), 1655 (w), 1200 (s),
1160 (8), 1050 (s) cm_li [ (CC14) 1.40-1.85 (54, m), 1.90-2,30 (2H, m), 2,90 (1H, s, OH), 2.95 (2H, 4, J=7 Hz), 3.50 (2H,
t, J=6 Hz), 3.61 (3H, s), 5.30 (1H, t, J= THz), (Found: C, 62.60; H, 9.26. Calc for C9H1603: C, 62,76; H, 9.36 %).

Methyl 7-tosyloxy-4-methyl-3-heptencate 6b. A soln of p~TsCl (20 g, 10 mmol) in (:H.‘,Cl2 (15 ml) was added dropwise to a
stirred and ice-cooled soln of 6a (10 g, 58 mmol) in C5H5N (1.3 g, 16 mmol) and (}12 2 {15 ml). The soln was stirred for
16 h at room temp. The mixture was poured into ice-water and the (}IzClz layer was separated. The CH,Cl, soln was washed
with sat mso4, sat NaNCX)3 and brine,_ldned (Nazm4) and oconcentrated in vacuo to give L76 g (93.0 %) of 6b, V max 1745
(s), 1605 (m), 1190 (8), 1180 (8) cm "t § (CCld) 1,50-1.80 (54, m, including 2.3H, s, at § 1.58), 1,96 (2H, t, J=6 Hz),
2.44 (3H, 8), 2.89 (2H, 4, J= THz), 3.51 (3H, s), 3.96 (2H, t, J= 6Hz), 5.22 (1H, t, J= 7Hz), 7.35 (2H, 4, J=8 Hz), 7.80
(2H, d, J= 8Hz). This was employed in the next step without further purification,

Methyl 4~methyl-3-tridecencate 7. A soln of n—C Hn[.i (0.8 M, 200 ml, 160 mmol) wae added dropwise to a stirred and cooled
suspension of QuI (16.9 g, 88,7 mmol) in dry ether (100 ml) at -30*under Ar. To the resulting soln of (n-C6 13)2mm was
added a aoln of 6b (7.3 g, 224 mmol) in ether (10 ml) with stirring at -70°. The stirring was continued for 3 h at -70°
Subsequently the mixture was poured into sat }I{‘Cl ag. After stirring the mixture for 30 min, the organic layer was
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separated, washed with water, dried (Mq&.‘) and concentrated in vacuo. The residue was chromatographed over Sioz. Elution
with n-hexane-ether (100:1) gave 4.5 g (83.6 %) of 7, n2°1.4445; Vmax 1745 (s), 1160 (s) cm 13 &(CCl,) 0.88 (3,
deformed t, J=6 Hz), 1.26 (14H, br.s), 1.60 and 1,70 {each s, total 3H {(3:1)], 2,00 (2H, br.t, J=7 Hz), 2,92 (2!-1. d, J=7
Hz}, 3.60 (3H, s), 5.28 (1H, t, J=7 Hz}; GLC (5 % PEG 20M, 2 m, at 180°) E/Z=3/1. (Found: C, 74.88; H, 11.49, Calc for
CygHpg0pt Co 74955 H, 11,74 %),

(E}-4-Methyl-3~tridecen-1-ol 8a, A soln of 7 (16,0 g, 66,6 mmol) in ether (50 ml) was added dropwise to a stirred and ice-
cooled suspension of LAH (3.1 g, 8l6 mmol) in dry ether (350 ml)., After stirring for 4 h, the mixture was poured into Q5
N HC1 (400 ml) and ice. The ether layer was separated, washed with water, dried (Na2904) and concentrated in vacuwo to give
13 g of crude 8a contaminated with 8a’., This was clromatographed over smz. Elution with n-pentane-ether (10:1) first
yielded the (Z)-isomer 8a' (2.87 g, 20.3 %), n201.4545; Vmax 3350 (s), 1660 (w), 1045 (a) cm '3 “H-NMR (CC1,) § 0.87
(gﬁ. deformed t, J=6 Hz2), 1,23 (14H, br.s), 1,67 (34, br.s), 1,75-2.40 (5H, m), 3.48 (2H, t, J=7 Hz), 5.10 {1H, t, J=7 Hz);

CHMR (25 MHz, 0.213) 614.1. 22,7, 235, 28,2, 294, 287, 31.5, 320, 626, 1204, 1389 TIL (Sioz, developed with n~
pentane:ether=1:1) Rf G66. (Found: €, 79.23031 H, 13.29. Calc for C14H28°: <, 73.18; B, 13.29_1\).lmrther elution afforded
the {E)-isomer 8a (10.0 g, 70.5 %), ny 1,4555; vymax 33%0 (s), 1660 (w), 1045 (8) cm ~3 “H~-NMR (CC14) § 0.87 (3H,
deformed t, J=6 Hz), 1.23 (14H, br,s), 1.59 (3H, 8), 1,95 (2H, m), 2.19 (2H, q, J=7 Hz), 2.92 (1H, br.s, OH), 3.48 (24, t,
J=7 Hz), 5.10 (1H, t, J=7 Hz); 13'3“NMR (25 MHz, CDC13) 814.1, 16.1, 22.7, 28.0, 29.4, 29.6, 31.5, 31.9, 39,8, 62.5,
119,5, 139.2; TIC (SiOz, developed with n-pentane:ether=l:1) Rf 0,60, (Found: C, 79.25; H, 1338, Calc for CMHZGO’ C,
79.18; H, 13,29 %),

2-Methyl-2-pentene-1,5-diol diacetate 10b, Se0, {180 g, 162 mmol) was added to a soln of 9 (220 g, 155 mmol) in 95 %
EtCH {200 ml) and the mixture was stirred and heated under reflux for 1 h. After oooling, the solvent was removed in
vacuo. The residue was diluted with ice-water and extracted with ether, The ether soln was washed with sat Na}m3 & and
brine, dried (Mg&)c) and concentrated in vacuo, The residue was dissolved in THF (100 ml) and water (100 ml). To this was
added NaBH, (3 g, 80 mmol) with stirring and ice—cooling. The soln was stirred for 10 min, neutralized with AcOH (ca 7
ml), diluted with ice-water and extracted with ether, The ether soln was washed with sat Na}m3 aq and brine, dried
(Mg$4) and concentrated in vacuo. The residue 10a (22 g) was dissolved in CSHSN {40 ml) and treated with Acy0 (40 ml),
The soln was stirred for 20 h at room temp. It was then poured into ice-water and extracted with ether. The ether soln
was washed with 2 N-HCl, sat Na!-m3 &) and brine, dried (ng&) J and concentrated in vacuo. The regidue was distilled to
give 11,8 g (38,0 8) of 10b, b.p. 95-96°/5 mm; ng 1.4375; V max 1750 {s), 1240 (s}, 1030 {8} om 1; § (coe1 ) 1.66 (3K,
br.s), 2.03 (34, s8), 2.06 (3H, 8}, 2.38 (2H, q, J=7 Hz), 4.06 (2H, t, J=7 Hz), 4.44 (24, br. s), 5.44 (1H, t, J=7 Hzl.
(Pound: C, 59,90; H, 8,01, Calc for C10H16°4: C, 59.98) H, 8,05 %),

(E)-4-Methyl-3-tridecen-1-ol Ba. A soln of Li,CuCl, in THF (.1 M, 20 ml, 2 mmol) was added to a stirred and cooled soln
of 10b (9.5 g, 475 mmol)} in THF at ~20°under Ar. To thig was added over 30 min a soln of n~CoH, JMgBr in THF (70 ml)
prepared from n-Caﬂl.,Bt {26,0 g, 135 mmol) and Mg {4.0 g, 165 mg atom)., The mixture was stirred for 3 h at rcom temp, then
poured into ice-sat bH‘CJ. a3, and extracted with ether, The ether soln was washed with brine, dried (Hg&& and concen~
trated in vacuo, A soln of XOH (3 ¢) in MeCH {100 ml) was added to the residue and the mixture was stirred for 20 h at
room temp. It was then pourad into ice-water and extracted with EtOAc, The EtOAc soln was washed with brine, dried
(NgSO4) and concentrxated in vacuo. The residue was chromatographed over smz. Elution with n~hexane-ether (10:1) yielded
95 g (942 §) of 8a, whose physical properties were identical with those described previously.

(E)-1-Todo~4-methyl-3-tridecene 11. p-TsCl (6,7 g, 353 mmol) was added to a soln of 8a (50 g, 23.5 mmol) in CeHeN (60
ml) with stirring and ice-cooling. The soln was stirred for 16 h at room temp, The mixture was poured into ice-water and
axtracted with ether, The ether soln was washed with 2 N-#Cl, sat NaPmB &3 and brine, dried (&gw4) and concentrated in
vacuc. The residual crude 8b (80 g) was dissclved in Kez(x) {50 ml}., To this soln was added Nal (71 g, 47.4 mmol). The
mixture was stirred for 18 h at room temp, poured into ice-water and extracted with ether. The ether soln was washed with
Ka,S,04 aq ard brine, dried (Hgso4) and concentrated in vacuo, The zesxduenm n-hexane was passed thnfugh a short column
of Sx02 (5 x 5 cm), Removal of the solvent gave 7.3 g (962 %) of 11, ny 14924; v max 1660 (w) cm 8 (a:l ) 087 (3H,
deformed t, J=6 Hz), 1,25 (14H, br.s), 1.56 (3H, s), 1.75~2,10 (2H, m), 2.45 (2H, q, J=7 Hz), 2.95 (28. t, J-7 Hz), 5.00
(1H, t, J=7 Hz). This was employed in the next step without further purification,

{E}-7-Methyl-6-hexadecen-2-yn-1-o0l 12, 2 soln of n-Buld in hexane {1.5 M, 70 ml, 105 mmol) was added dropwise to a soln of
CHzCCH,OTHP (17.0 g, 121 mmol) in THF (BO ml) with stirring and cooling at -15%~10°under Ar. After stirring for LS h at
-152-10°, a soln of 11 {130 g, 403 mmol} in HMPA {80 ml) was added with stirring and oooling at ~152-10°, The stirring
wags continved for L5 h at -15°and ancther 15 h at 0° 'The mixture was then poured into ice-water and extracted with
ether, The ether soln was washed with brine, dried (Hg&)4) and concentrated in vacuo. MeCH (100 ml) and p-TsCH (1 g) were
added to the residue (ca 7 g) and the resulting soln wae stirred for 18 h at room temp. It was then poured into ice-water
and extracted with EtOAc, The EtOAc soln was washed with sat NaHCD3 aq and brine, dried (Mgw ) and concentrated i.n vacuo.
The residue was chromatographed owver 8102. Elution with n-hexansiether (10:1) gave 447 g (443 ) of 12, ny 1.4690;
Vmax 3360 (), 2300 (w), 2240 (w), 1660 (w), 1140 (m), 1080 (8) cm 5(0C1 } 088 (3H, deformed t, J=6 Hz), 1..25 (14H,
br.s}, 1.58 (3H, 8), 1.62-2.30 {74, m), 4.12 (2H, 4, JI=6 Hz), S.11 {1H, t, J=7 ﬁz). {Found: C, 81,73; H, 12,18, Calc for
C17H300: C, 8153 H, 12.08 %)

(E)-7-Methyl-6~hexadecen-2-ynal 13, MnOz (100 g, 115 mmol) was added to a soln of 12 (950 mg, 18 mmol) in pet ether (30
ml). The mixture was stirred for 1 h at room temp, It was then filtered and Mno2 on the filter was washed thoxoughly with
pat ether. The combined filtrate and waslu.nqs were concentrated in vacuwo to give B70 mg (924 &) of 13, nD 1.4676, ) max
2290 (w), 2210 (m), 1675 (s), 1135 (m)} cm '3 & (CDC1,) GB7 (34, deformed t, J=6 Hz), 123 (14H, br.s), 160 (3H, s) 182~
215 (28, m), L17-245 (4H, m), 532 (14, t, J=7 Hz), 921 (1H, s} TIC (3102, developed with n-hexane-sther=2:1} Rf (.68,
This was employed in the next step without further purification,

A diastereomeric mixture of (E)-2-acetamino-9-methyl-8-octadecen-4-yne-1,3-diol (#)-15b. A soln of 13 (650 mg, 262 mmol)
and 2-nitroethancl (320 mg, 3.51 mmol) in MeCH (2 ml) was added to a stirred and ice-cooled suspension of dry K00, (28 mqg,
0.2 mmol) in MeCH (L0 ml). The mixture was stirred for 2 h and then neutralized with conc HCl (42 mg) in MeOH (1 ml). It
wag then concentrated in vacuo (bath temp <40°), The residue was partitioned between ice-water (20 ml) and ether (50 ml).
The ether layer was separated, washed with brine, dried (qu4). and concentrated in vacuo to give (+)-14 (1.0 g) as a pale
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yellow ail. 2Zn powder (LO g) and conc HClL (3.8 ml) were added portionwise alternatively over 1 h to a stirred and ice-
cooled soln of (+)-14 (L0 g) in EtOH (3 ml) at 0° The mixture was filtered and the solid on the filter was washed with
EtOH (3 ml) and water (2 ml). The combined filtrate and washings were made alkaline with 10 N-NaOH aq and extracted with
ether. The ether soln was washed with brine, dried (qu)d) and concentrated in vacuo to give (+)-15a (960 mg). This was
dissolved in MeCH (20 ml). Ac,0 (5 ml) was added to the soln and the mixture was stirred for 20 h at room temp. It was
then poured into ice-water and extracted with ether. The ether soln was washed with sat NalQ0, aq and brine, dried (Mgm4)
and concentrated in vacuo. The residue was dissolved in EtOAc (3 ml) and left to stand in a refrigerator to give (+)-
threo~15b' ag crystalas, The solid was collected on a filter and recrystallized from EtOAc to give 226 mg (24,6 8 from 13)
of (+)-threo-15b', mp 95.5-96.5°% The mother liquor was chromatographed over Sioz. Elution with BtOAc—CgHe (1:1) gave a
mixture of erythro and threo (+)-15b(260 mg), which was employed in the next acetonide formation step. (#)-threo-15b'
showed the following properties: Vmax (KBr disc) 3360 (), 2260 (w), 1670 (s), 1590 (s), 1060 (s), 995 (s) cmr‘l; 6((:DC13)
0.85 (3H, deformed t, J=6 Hz), 1.24 (14H, br.s), 1.55 (34, 8), 2.01 (3H, s8), 1.75-2.30 (6H, m), 3,60-4,10 (4H, m), 4,20-
4,70 (2H, m), 4,90-5,20 (14, m), 6.56 (1H, 4, J=8 Hz). (Found: C, 72.00; H, 10.58; N, 4.02, Calc for C21H3703N: C, 71.75;
H, 10,61; N, 3,99 %),

Two stereocisomers of (E)-2-acetamino-9-methyl-8~octadecen-4-yne-1,3~diol acetonide (+)-erythro-16 and (+)-threo-16.'
Me,C(OMe), (2 ml) and PPTS (3 mg) were added to a soln of a distereomeric mixture of (+)-15b (260 mg, 0.74 mmol, obtained
as the mother liquor after the removal of the crystalline (+)-threc-15b'} in Me,CO (10 ml). The mixture was stirred and
heated under reflux for 30 min, It was then poured into ice-water and extracted with ether. The ether soln was washed
with sat NaHCO, aq and brine, dried (Hga)4) and concentrated in vacuo. The residue was chromatographed over S:lo2 (Merck,
Art 7734) under medium press. Elution with CgHgEtOAC (20:1) yielded (+)-threc-16' (48 mg, 4.7 % from 13) as the earlier
eluted isomer and (¥)-erythro-16 (220 mg, 21.5 & from 13) as the later eluted isomer. (+)-threo-16' was obtained as an
oil, n§01.4835; Vmax 3370 (8), 2260 (w), 1670 (s), 1530 (s), 1380 (s), 1200 (s), 1085 (s) cm_ly G(CDClB) 0.87 (3H,
deformed t, J=6 Hz), 1.24 (14H, br.s), 1.46 (6H, s8), 1.56 (3H, s), 2.05 (3H, s), 1,70-2.40 (6H, m), 3.62-4.20 (3H, m), 4.80
(1H, 4, J=2 Hz), S5.08 (1H, m), 6,34 (1H, 4 J=B Hz)) TIC (Si02, developed with CGHG-WI:I) Rf 0.34, (Found: C, ‘73.3%
H, 10,61; N, 3.45. Calc for 624H4103N: C, 73613 H, 10.55; N, 358 %), (+)-erythro-16 was also gl{tained as an oil, np
1.4755; Vmax 3350 (s), 2260 (w), 1670 (s), 1550 (s), 1380 (s), 1200 (s), 1165 (s), 1080 (s) cm '; 6(CDC13) 0.88 (34,
deformed t, J=6 Hz), 1.26 (14H, br.s), 1.43 (3H, s), 1.58 (6H, s), 2.02 (3H, s), 1.82-2,40 (6H, m), 3.65 (1H, dd, J=6 and
10 Hz}, 3.72-4.07 (14, m), 4.25 (1H, dd, J=2 and 10 Hz), 4.58 (1H, 4, J=7 Hz), 5.05-5.30 (1H, m), 6.52 (1H, d, J=8 Hz); TLC
(Sioz, developed with C6H6-Et0Ac=1:1) Rf 0.28, (Pound: C, 73.62; H, 10,44; N, 3,58. Calc for C24H4103N: C, 73.61; H,
10,55; N, 3.58 %), Previously obtained crystalline (+)-threo-15b' (10 mg) gave (+#)-16' (10 mg, 91 %) in the same manner as
described above,

{E)-2,3-erythro-2-Acetamino-9-methyl -8-octadecen-4-yne-1,3-diol (+)-erythro-15bh. p-TeOH (50 mg) was added to a soln of
(+)-erythro-16 (200 mg, 0.51 mmol) in i-PrOH (15 ml). The mixture was stirred and heated at 40°for 40 min. After
cooling, the soln was neutralized with 28 % m3 aq and concentrated in vacuo. The residue was partitioned between ether
and water. The ether soln was separated, dried (Mgm4) and concentrated in vaacuo.9 The residue was chromatographed over
Si0, Elution with C6H6—E€Q\c (3:1) gave 141 mg (758 8) of (+)-erythro-15b, n 1,4861; Vmax 3360 (s), 2250 (w), 1650
(s), 1550 (8), 1050 (s) cm *; § (CDC13) 0.88 (3H, deformed t, J=6 Hz), 1,27 (14H, br.s), 1.60 (3H, s), 1.80-2.40 (6H, m),
2,05 (3H, s), 3.55~4,30 (5H, m), 4.50-4,75 (1H, m), 5.05-5.28 (1H, m), 6.17 (1H, d, J=8 Hz). (Found: C, 72,08; H, 10.35;
N, 4.23. Calc for C21H3703N: C, 71.75; H, 10.58; N, 4.02 %),

{E)-2,3-threo-2-Acetamino-9-methyl-8-octadecen-4-yne-1,3-diol (+)-threo-15b'. A soln of p-TaCH (1 mg) and (+)-threo-16'
(16 mg, 0.036 mol) in i-PrOH (2 ml) was stirred and heated at 40°for 30 min, After cooling, the soln was neutralized with
dil MNi, ag, and concentrated in vacuo, The residue was partitioned between ether and ice-water. The ether layer was
separated and the aq layer was extracted with ether. The combined ether soln was dried (Hgmq) and concentrated in vacuo
to give a solid, which was triturated with n-hexane to give (+)-threo-15b' (10 mg, 70.0 %), m.p. 95,5-96.5°, Its IR
spectrum was identical with those described previously in this paper.

(4E,8E)-2,3—erythro-2-Amino-9-methyl-4,8-octadiene-1,3-diol (+)-17a. N-KOH ag (2 ml) was added to a soln of (+)-exythro-
15b (122 mg, 0,35 mmol) in MeCH (5 ml) and the mixture was stirred and heated under reflux for 6 h. It was then poured
into ice-water and extracted with ether, The ether soln was washed with brine, dried (Hgmd) and concentrated in vacuwo to
give (+)-erythro-15a (113 mg)., This was dissolved in THF (3 ml) and added to a stirred suspension of LAH (100 mg, 2.6
mmol) in THF (7 ml). The mixture was stirred and heated under reflux for 6 h. It was then ice—cooled, and the excess LAH
was destroyed by the successive addition of water (0] ml), 15 % NaCH ag (01 ml) and water (01 ml). The mixture was
filtered, and the filter-cake was washed with THF. The combined filtrate and washings were concentrated in vacuo. The
residue was chromatographed over Sioz. Elution with (}Icla-ﬂeal (3:1) gave 46 mg (426 %) of (+)-17a, n']sT]_.ABIB; V max
3400 (s), 1675 (m), 1600 (m), 1030 (s), 970 (m) cm_ly 6 (100 MHz, GJC13) 085 (3H, deformed t, J=6 Hz), 124 (14H, s), LSS
(34, s), 1.80-2.20 (6H, m), 2.40-3,00 (58, m), 3.50-3,70 (2H, m), 3.88-4.08 (1H, m), 4.92-5.10 (1H, m), 5.38 (1H, dd, J=16
and 6 Hz), 5.68 (1H, deformed dt, J=16 and 6 Hz). (Found: C, 73.17; H, 11.72; N, 4,56, Calc for C N: C, 73.26; H,
11,97; H, 4.50 %),

1983792

(4E,BE)-2, 3-threo-2-Amino-9-methyl-4,8-octadiene-1,3diol (+)-17a'. In the same manner as described above for the prepara-
tion of (+)-17a, (+)-15b' (180 mg, 0.51 mmol) gave 84 mg (52.7 ) of (+)-17a', m.p.63.0-64.0°(recrystallized from n-
hexane), V max (KBr disc) 3440 (s), 1680 (w), 1605 (s), 1055 (s), 1040 (s), 975 (s), 950 (s) m-ly & (100 MHz, 01113) 0,86
(3H, deformed t, J=6 Hz), 1.24 (14H, s), 1.56 (3H, s), 1,83-2,18 {6H, m), 2.52~2,92 (S5H, m), 3.49-3.60 (2H, m), 3.97 (1H,
t, J=7.5 Hz), 4,92-5.12 (14, m), 540 (1H, &, J=16 and 6 Hz), 5.70 (1H, deformed dt, J~16 and 6 Hz). (Found: C, 73.46; H,
11.87; N, 4.56., Calc for C19H3702N: C, 73.26; H, 11,973 N, 4.50 %),

(4E,8E)~2, 3-erythro~2-Acetamino-9-methyl-4,8-octadiene-1,3-diol ($)-17b. A soln of (+)-17a (36mg, 012 mmol) in Ac,0 (R}
ml) and MeCH (2 ml) was stirred for 18 h at room temp, AfterdastxwimﬂnexoeeaACOHXthSQNa!m3 aq (10 ml), the
mixture was extracted with ethar., The ether soln was washed with brine, dried (Mg&h) and concentrated in vacuo., The
residue was chromatographed over 8i0,. Elution with Csﬂs-me_{lzl) furnished 30 mg (734 ) of (+)-17b as an oil,

14835; Vmax 3300 (8), 1640 (s), 1540 (s), 1045 (s), 965 (8) cm g (400 MHZ, CDC1;) 6088 (38, t, J=7.0 Hz), 124
(128, br.s), 1.36 (2H, m), 1.58 (3H, s), 1.94 (2H, t, J=8.0 Hz), 2.03 (3H, s), 2.08 (4H, br.s), 3.50 (1iH, br.s), 3.58 (1H,
br.s), 3.68 (1H, deformed 4, J=11,0 Hz), 3.88 (1H, dt, J1-7.6 Hz, J2-3.8 Hz), 3.92 (1H, 4d, 61-11.0 Hz, J2-3.8 Hz), 4.30
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{(1H, br.s), 5,09 (1H, t, I=6,0 Hz), 5.53 {1H, 44, J,%15.6 Hz, JZ=6.4 Hz)}, 5.79 (1H, da4, J,=15.6 Hz, 32-6.4 Hz, J3=5.5 Hz),
6,55 (1H, 4, J=7.0 Hz); 13C-NHR (22,6 MHz, CDCl3) § 14,0, 15.8, 22.5, 23.1, 27.5, 27.8, 29.4, 31.8, 32.4, 33.6, 54.5,
62,1, 74.2, 21231.0é 128.9, 133.6, 136,2, 171.1., These “"H~ and 13C-NHR data were identical with those reported for 17b
derived from 1a.,“ {Found: C, 71.22; H, 11.03; N, 403, Calc for CyyBsgOol: G, 7134y H, 1102 N, 396 %),

{4E,8E)-2,3~threo-2-Acetamino-9-methyl-4,8-octadiene-1,3diol (+)-17b', A soln of (4)~17a' (45 mg, Q.14 mmol) in ACZO {01
ml) and Me(H (2 ml) was stirrad for 18 h at room temp. After destroying the excess Ac,O with 5 % Nai0, aq {10 ml1), the
mixture was extracted with ether, The ether soln was washed with brine, dried (Mg80,) and concentrated in vacus, The
residue was recrystallized from EtOAcn-hexane (1:2) to give 45 mg (881 8) of (H)-17b', mpn 86,0-87.0° Vmax (KBr disc)
330C (s), 1645 (s), 1530 {(s), 1040 (), 960 (=) t:n-ls 1H—NHR {90 MHz, GJC13) 8089 (3H, deformed t, J=6 Hz), 127 (14H,
8), 1.58 {3H, s), 1,85-2,30 (6K, m), 2.03 (3H, s}, 3.30-4.05 (5H#, m), 4.20-4,50 (iH, m}, 4.95-5,25 (1H, m), 5.47 {(1H, 44,
J=16 and 6 Hz), 581 (I, deformed dt, J=16 and 6 Hz), 637 (14, &, J=7 Hz) 1c-NMR (226 Muz, a1y 6 143, 159, 225,
23.3, 27.6, 28.0, 29.4, 31.9, 32,5, 39.6, 54.9, 63,7, 72.5, 123.2, 129,2, 133,86, 136,2, 171,6. (Found: C, 71.14; #, 11.06;
N, 3.95. Calc for C21H3903N: C, 71.34; H, 11,12; N, 3.96 %),

($)-2-Aminohexadecancic acid (+)-18a. Diethyl acetaminomalonate (65.3 g, 0.3 mol) in abs Et(H (150 ml) was adied to a soln
of Et(Ma [prepared from 69 g (0.3 g atom) of Na) in abs EtOH (150 ml). To this was added l-bromotetradecans (100 g, 0.36
mol) and the mixture was stirred and heated under reflux for 18 h. The solvent was remcved in vacuo. The residue was
diluted with ice-water and extracted with ether, The ether soln was concentrated in vacuo. The residue was mixed with
conc HCL {150 ml) and water (50 ml), The mixture was stirred and heated under reflux for 6 h, diluted with water (400 ml})
and further heated umder reflux for 18 h, After cooling, 28 ¢ NHy &g was added and the precipitated (+)-18a was collected
on a filter, The solid was washed with water, MeCH and ether, and dried over P05 to give 66.8 g (BLS %) of (+)-18a, m.p
221-223%dec) (1it.}} mp. 220-225%), Vmax (nujol) ca 3000-2750 (ur.s), 2100 (w), 1655 (s), 1620 (s), 1600 (s),1580 (s},
1510 {s}, 1415 {s), 1340 (s), 715 (m), 700 (m) cm-l. This was employed in the next step without further purification,

{#)-2-Chlaroacetaminohexadecancic acid (+)-18hb Cl()izdxl {712 g, 0,63 mol} and 2 N-NaCH ag (300 ml, 0.6 mol) were added
over 1 h dropwise and alternatively to a soln of (#)-18a {57.0 g, 0.21 mol) in 2 N-NaOH ag (500 ml, 1.0 mol) and
(atocizmz)zo (400 ml1) with stirring and ice~cooling at 10°. After stirring for 1 h, the mixture was acidified with conc
HCl, The precipitated solid was collected on a filter, and dissolved in hot EtOAc (1 1). The insoluble (+)~18a (110 g,
19,3 8} was filtered off. The filtrate was washed with water, dried (MqSO‘) and concentrated in vacuo., The residual solid
wag recrystallized from n-hexane to give 37.0 g (62.6 % based on the consumed (+)-18a) of (+)-18b, m.p, 97.0-99.0°,
vmax{nujol) 3360 {m), 1725 (s), 1600 (8), 1555 (8}, 1140 (m) cm-I; §(cpe1,) 0.87 (3H, deformed t, J=6 Hz), 1.24 (24H,
br.s}, 1.60-2,00 {(2H, m), 4.08 (2#, s8), 4.40-4.80 (1H, m), 2.06 (1iH, 4, J=8 Hz), 9,54 (1H, br.s). (Found: C, 62.42; H,
9,875 N, 3.98, Calc for C18H3403NC].: C, 62.14; H, 9.85; N, 4.03 %),

Enzymatic resolution of (+)-18b with amino acylase, Amino acylase (from Aspergillus, 10,000 wnit/g, Tokyo Xasei Co, 5 g}
and CoCl, (10 mg) were added to a soln of (#)-18b {360 g, 0103 mol) in water {4 1) adjusted to pH 7.3 by the addition of
NaCH, The soln was left to stand for 44 h at 37° The precipitated crystalline (S)-18a was collected on a filter, washed
with MeOH and ether, and dried over P,0; to give 140 g (qmntitativ_e{ of (S)-18a, m.p 234-236°, (G]gs*zl.a"(c“().l,
AcOH); vmax{nuijol) 1575 (s), 1510 (s}, 1405 {(m}, 1320 {(m), 720 (m} cm ~, {Found: C, 70.51; H, 12.18; N, 5.03. Calc for
C16H3302N: C, 7080; H, 12.26; N, 5.16 %). The filtrate obtained after removal of (S)-18a was acidified with 3 N-HCl., The
precipitated solid was collected on a filter, and dissolved in EtOAc (1 1), The insoluble material was filtered off and
the filtrate was concentrated in vacuo. The residue was recrystallized from n-hexane to give (R)-18b (155 g, 861 %) m.p
87.0-88.0°, [(11,2)1—28.0’(:.‘0.5, CHCXJ). The IR and NMR spectra of (R)-18b were identical with those of (+)-18b. (Found:
C, 62.07; H, 9.75; N, 4.01, Calc for C18H3403NC1: C, 62,145 H, 9.85; N, 4.03 ).

{R)-2-aminohexadecancic acid (R}-18a. A mixture of (R)-18b and 4 N-HC1 (150 ml) was stirred and heated under reflux for 3
h. After cooling, the mixture was neutralized with 28 ¢ NH,y ag. The precipitated solid was collected on azgilter, washed
with water, MeOH and ether, and dried over Py0g to give (R}-18a (12,0 g, 99.5 %), m.p. 233-236°, {Q 1D -21,0°(c=0.1,
AcCH), Its IR spectrum was identical with that of {5)-18a. {Pound: C, 7L0%9: H, 1Zl1l; N, 520, Calc for 016H3302N: c,
70.80; H, 12,263 N, 5.16 %),

Hethyl (R)-2-hydroxyhexadecancate (R)-19a. A soln of Namz {152 q, 220 mmol) in water {17 ml) was added dropwise to a
soln of (R)~18a (3.0 g, 1L1 mmol) in 2 N-H,50, (20 ml) over 2 h, Warming was necessary to maintain the soln homogeneous,
which might have caused partial racemization. The mixture was stirred for 2 h at 80%nd for 18 h at room temp. It was
then extracted with ether. The ether soln was concentrated in vacuo. The residue was dissolved in CgHg and concentrated
in yacuo to remove water, The residual crude (R)-19b was wmixed with MeGH (30 ml), CgHg (40 ml) and conc KCl (3 dropel
The soln was stirred and heated under reflux for 3,5 h, cooled, poured into brine and extracted with ether. The ether soln
was washed with brine, dried (Na2m4) and concentrated in vacuo. The residue was chromatographed over sioz. Blution with
n-hexane-ether {40:1) gave crude (R)-19a, which was recrystallized from n-hexane to give 165 g {521 %) of (R)-1%a, m.p
45.0-45.5% (@ 120-1.30°(c=2.8, Etom) [1it.'> m.p. 45-46° [ a12°-1,5° (cx10, EtOH)1; V max(nujol) 3350 (br.s), 1735
(s), 1275 (s), 1215 (m), 1200 (m}, 1130 {m), 1120 (m}, 1095 (m), 1080 (m), 720 (m) cm—lt 6(@13) 0.90 (3H, deformed t, J=
© Hz), 1.23 {24H, br.s), 1,50-1.80 (24, m}, 2.72 (1H, 4, J=6 Hz, OH), 3.78 {(3H, 8), 4.00-4.30 (1H, m). The optical purity
of (R)-19a was estimated by the HPLC analysis of the corresponding (R)-MTPA ester (Column, Partisil 5, 25 cm x 46 mmy
Solvent, n-hexane—THF-MeOH=6000:100:1, flow rate 10 ml/min} Rt 12.4 min (92,6 ¥), 149 min (74 %), Therefore our (R)-19a
was of 85.2 % e.e,

(R)~2-Hydroxyhexadecanoic acid (R)-19b KOH (32 mg, (.53 mmol) was added to a soln of (R)-19a (150 mg, 0.52 mmol) in 95 &
EtCH (5 ml). The mixture was stirred and heated under reflux for 30 min, and conmcentrated in vacuo. ‘The residue was
acidified with 2 N-#Cl and extracted with ether. The ether soln was washed with brine, and concentratedin vacuo. The
residue was dissolved in CgH, and concentrated in yacuo, The residual solid was recrystallized from n-hexane (8 ml)-Me,0O
(1 ml) to give 134 mg (94,0 %) of (R)-19b, m.p. 92-93°; [ 120-2.9%c=1.03, cHC1,) (1516 mp. 93.3-03.5%; (@ 1y -3.2°
(cac}3}}. From the specific rotatiom, our (R}-19b was estimated to be of 905 % em. Vmaxinuiol) 3460 (s), 3430 (m),
1750 (s), 1730 (s), 1260 (s), 1135 (&), 1100 (s), 1085 (s), 850 (m), 720 (m) cm-I, [ (ax:13) 086 (3H, deformed t, J=6 Hz),
1.24 (24H, br.s), 1.40-1.90 {2H, m), 4.10-4.40 (1H, m), 6.60-7.00 (24, br, OH and CO,H). This was employed in the next
step without further purification,




Synthesis of (4E,8E,2S,3R,2'R)-N-2'"-hydroxyhexadecanoyl-9-methyl-4,8-sphingadienine 23717

(4E,BE,2S, 3R, 2'R) -N-2"'~Hydroxyhexadecanoyl-2-amino-9-methyl -4,8~octadecadiene-1,3-diol 1b and its (4E,8E,2R,3S,2'R)-isomer
20b. Ac0 (2 ml) was added to a soln of (R)-19b (132 mg, 0.48 mmol) in CgHcN (4 ml). The mixture was stirred for 16 h at
rcom temp, It was then diluted with ice-water and extracted with ether. The ether soln was washed with 2 N-HCl and brine,
EtOH (ca 5 ml) was added to the ether soln, and the soln was conocentrated in vacuo. To the residual (R)-19c were added
(+)-17a (765 mg, 0.25 mmol), EtN'C-N(Glz)zNHez HCl (250 mg, 1.3 mmol), G'lzclz (20 ml), MeN (20 ml) and MeCH (3 ml). The
mixture was left to stand at 40°for 22 h. It was then diluted with ether (100 ml), washed with sat N.nﬂa)3 aq, brine, N-HCl
and brine, and concentrated in vacuo. The residue was chromatographed over,sioz. Elution with -Cﬁﬂs-i.‘tmc (10:1) gave a
mixture of 20a and 1lc (68 mg, 45.6 8 from (+)-17a), vmax 1740 (s), 1720 (s), 1655 (s), 1555 (8) cm 3 TLC (Si02, developed
with C6H6-Et0M.‘3:7) Rf 0.30. This was dissolved in G'lCl3 (10 ml) and mixed with NaOH (240 mg) in MeCH (10 ml). The
mixture was stirred for 1 h at room temp. It was then diluted with ice-water (30 ml) and extracted with GK:13. The cnc13
soln was concentrated in vacuo and the residue was chromatographed over a Merck Lobar®column (Lid\zofn’efsiﬁo, 40-63 pm).
Elution with Glcla-He(}i (150:1) first yielded 20b (31 mg, %?.3 S from (+)-17a) as a gum, [alg +10.6 °(c=0.54, CHC13);
ymax 3350 (brs), 1655 (s), 1530 (s), 1085 (8), 1045 (s) cm lﬂ—NHR (400 MHz, ch13)5 087 (6H, t, J=7.0 Hz), 1,20-1.45
(40H, m), 1.58 (3H, s), 1.95 (2H, t, J=7.5 Hz)), 2.08 (4H, br.s), 3.14 (1H, br.s), 3.27 (1H, br.s), 3.34 (1H, br.s), 3.69
(14, deformed d, J=11.0 Hz), 3.89 (1H, dt, Jl-B.O Hz, J2=4.0 Hz), 3.93 (1H, d4d, Jl-ll.O Hz, J2-4.0 Hz), 4.12 (1H, d4,
J1-7.5 Hz, J2-3.S Hz), 4.35 (14, br.s), 5.09 (1H, t, J=6.0 Hz), 5.53 (1H, 44, J1-15.5 Hz, J2=6.5 Hz), 5.81 (1H, dt, Jl-15.5
Hz, J2'6.0 Hz), 7.21 (1H, d, J=8.0 Hz); TIC (8102, developed with QiCl3-NeCH-93:7) Rf 0,40. Further elution with the same
solvent gave 1b (29 mg, 209 & from (+)-17a) as a white powder-like solid, m. 62-64°(recrystallized from n-hexane);
[a]gl +6.4° (c=0,76, CHC13); Vmax (KBr disc) 3360-~3290 (br.s), 2960 (s), 2930 (s), 2860 (s), 1650 (s}, 1625 (m), 1540
(s}, 1470 (s), 1380 (w), 1330 (w), 1260 (w), 1140 (w), 1100 (w), 1070 (m), 1050 (8), 1025 {m), 960 (m), 885 (w), 720 (m)
em ™1y TH-NMR (400 MHz, CDC1,) §0.87 (6H, t, J=7.0 Hz), 1.20-1.45 (40H, m), 1.58 (3H, ), 1.95 (2H, t, J=7.5 Hz), 2.08 (4K,
br.s), 3.20 (1H, br.s), 3.55 (1H, br.s), 3.70 (1H, br.s), 3.74 (1H, deformed &, J=11.0 Hz), 3.87 (1H, dd4, Jl-ll.o Hz,
J2=4.0 Hz), 3.91 (1H, dt, J1=8.0 Hz, J2-4.0 Hz), 4.11 (1H, 44, J1-7.5 Hz, J2=3.5 Hz), 4.27 (1H, br.s), 5199 (1H, t, J=6.0
Hz), 5.52 (14, dd, J1=15.5 Hz, J2=6.5 Hz), 5.79 (1H, dt, J1=15.5 Hz, J2=6.0 Hz), 7.21 (1H, d, J=8.0 Hz); C-NMR (25 MHz,
CDCIB) §14.1, 16,0, 22.7, 25.2, 27.6, 28B.1, 29.4, 29.6, 29.7, 31.9, 32.6, 34.7, 39.7, 54.5, 61.9, 72.5, 74.1, 123.1, 128.6,
1340, 136.2, 175.5; TLC (Si02, developed with (}X213—M9J1-93:7) Rf 0.,33; HPTIC (Merck Kieselgel 60?254) Rf 0.53 (developed
with GIC13~He(l'{-9:1), Rf 0.60 (n-hmne-ue2®=1:1), Rf 0.16 (CGHG-Et:QNSl.M). (Pound: C, 73.94; H, 11.92; N, 254. Calc
for C35HG704N: C, 74.28; H, 11.93; N, 2.48 %),

Preparation of 1b from natural la. The glucosyl group of la (from S. commune, 11 mg) was removed by the method of
Hammarstrom to give 7.0 mg (82 V) of 1b, mp 59-61°, [@)Zl+7.3%(c=025, CC1,); 'H-NMR (400 Mz, CDCl,) 5087 (6H, t,
J=7,0 Hz), 1,20~1.45 (40H, m), 1.58 (3H, s), 1.95 (2H, t, J=7.,5 Hz), 2,08 (4H, br.s), 3.00-3.60 (3H, m), 3,74 (1H, deformed
d, J=11.0 Hz), 3.89 (1H, dd, Jl-ll.O Hz, J2=4.O Hz), 3.92 (1H, dt, J,=8.0 Hz, J2-4.O Hz), 4.12 (1H, 44, J1-7.5 Hz, J2=4.0
Hz), 4.28 (1H, deformed t, J=5 Hz), 509 (1H, t, J=6.0 Hz), 5.52 (1H, &3, J,=155 Hz, J,=6.5 Hz), 580 (1H, dt, J,=155 Hz,
J2=6.0 Hz), 7.21 (1H, 4, J=8.0 Hz); 13C-NMR (25 MHz, CDC13)614.1, 16.0, 22.7, 25.1, 27.6, 28.1, 29.4, 29.7, 31.9, 32.6,
34,9, 39.8, 54.4, 62.3, 72.5, 74.4, 123,5, 128.8, 134.1, 136,3 (The signal at §175.5 could not be observed due to the
noigse signals), Theee NMR data as well as the IR, TLC and HPTIC data were identical with those described for our synthetic
1b. Our synthetic lb was estimated to be of 88 8 ew. [(6.4/7.3) x 100] by the comparison of the [a]D values.
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