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Abstract - Syntheses of 1,2S,3R,4R, 1,25,3R,45, 1,2R,35,4R, and
1,25,35,4R-icosanetetrol, as well as of 1 TS TS OR octadecane—
tetrol are described, sll based upon thtxg reactions of 1,2,3-
protected pentodialdo-l 4-furanoses, gerving 8s "chiral tem-
plates", with pentadecyl (or tridecyl) triphenylphosphorane,
followed by catalytic hydrogenation, hydrolysis, and reduction.
The tetrols, ell forming liquid crystals on heating, are charac-
terized spectroscopically and as their O-tetraacetates, The lat-
ter serve admirably for GLC-separstion and -characterization of
all non-enantiomeric tetrols., From the sign of rotation and
GlC-comperison with the synthetic O-tetraacetates it follows
that the 1,2,3,4-0octadecanetetrol and 1,2,3,4-i1cossnetetrol,
reported several years sgo as the predominant members of a homo-
logous series of tetrols derived from the gum-resin of Commi-

phora mukul, possess the 2§.3§,h§-configuralion {('p-xylo';.

Acyclic, vicinel tetrols ], occasionally encountered as natural products, pose a

bivsynthetic problem, linked, by necessity, to that of their stereochemistry.

OH OH
R‘)\NR 2. R1=M.(CH212;
OH OH R%z[CH,),NCS
1

3. R'=H;R%([CH,],Me

The finding severesl years ago of an isothiocyasnate with the stereochemicslly non-

specified structure 2, deriving from a glucosinolate in Capparis grandis l.,l prompt -

ed our interest in other acyclic, vicinal tetrols of natural derivation. Particu-
lerly intriguing to us was 8 series of homologous, streight-chain 1,2,3,4-tetrols
(3.n=11-17(vestly dominated by nz13 and 15)], described in 1973 by Sukh Dev and
colleagues as constituents of the alkali-hydrolyzed, neutral fraction of an extract
of the well-known gum-resin ('guggulu'}, exuded by the tropicsl tree Commiphora
nukul.z Coherent GLC-dats were quoted in support of identical though unknown stereo-
chemistry throughout the series of homologues, the predominant two of which, }

(n=13 and 15), were individually characterized, z The melting point (85-87°) of the
Czo—tetrol precluded its identity with 1,25,35,45-icosenetetrol ('L-srabino')

(m.p. 116- 119° ) (or its enantiomer), the sole reported, non-racemic stereoisomer

of the Cle- and c20' tetrol series. On this background we set out to synthesize
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and characterize 1,25,3R,4R-('o-ribo*'), 1,2R,35,4R-('p-1yx0’'), and 1,25,35,4R-
('p-xylo')-icosanetetrol one of which must necesssarily be identicel with or enan-
tiomerically relsted to the Czo-tetrol of naturasl derivation,.

RESULTS AND DISCUSSION

Wittig-reaction mediated chain elongation of suitably protected sldopentose deri-
vatives lies close at hand for sssembling the desired icosanetetrols. In order

to circumvent the undesired formation of E-qucosidea, a8 complicating feature in
the reaction of furanoses (and pyranoses) with non-stabilized alkylidenephospho-
ranes, 1,2,3-protected psntodialdo-1,4-furanoses were selected as sources of the
CI'CS moieties of the icosanetetrols, a strategy not unlike that employed by Gigg
and Warren in their synthesis of the l,2§,3§,4§-iso-er.3 The requisite pentade-
cyltriphenylphosphorane 4, affording the remaining fifteen carbon atoms, was gene-
rated in situ from the corresponding phoasphonium bromide, obtained from triphe-
nylphosphine and pentadecyl bronide.“ The latter was conveniently produced from
palmitic acid by the photosssisted Cristol-Firth-Hunsdiecker reaction introduced
by Meyers and Flening.5 The synthetic sequences leading to the stereocisomeric

icosanetetrols are outlined in Schemes ] and 2.
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SCHEME 1

Oxidation of the readily accessible methyl 2,S-Q-iaopropylidene-a-o-rjbofurs-
noside (Scheme 3) to methyl 2,B-Q-Xsopropylidene-s-o-slgg-pentodisldo-1,a-furano-
side 58 hss been effected previously with Sarett's reagent,6 or, slternatively,
by the Pfitzner-Moffatt -ethod.? Whereas a8 slightly modified version of the
Sarett oxidation8 served well in our hands to produce the aldehyde 38 in satis-
factory yield and purity, oxidetion under the mild conditions introduced by Swern
for the Pfitzner-Moffatt oxidation [DHSO/(COCI)Z/IEA]9 resylted in a good yield
of a nearly l:l-mixture of 58 and the unknown methyl 2,3-0-isopropylidene-a-i-
lyxo-pentodialdo-1,4-furanoside 5b, separable by chromatogrephy. The observed
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4-epimerisation was found to be slower at the product level, 58+5b, and hence may
take place chiefly through the vinyloxysulphonium ion 14 (Scheme 3). We are here
faced with yet another addition to the several reported cesses of analogous, bese-

induced epimerisations in fused, five-membered tetrahydrofurans.lo

OR {2S,3R,4R)

8t —e

RQ_H {_OR
8g —e 4 OR (2S.3R.4 S)
RO
10a: R :=H
R
H 9RO
8h — ' ; OR (2R.3S.4R)
H YOR
18 : R=H
1b : R=Ac
H_OR
8l —e OR (25,3S5,4R)
H WOR

12 : Rz H
120 : R:=z=Ac

SCHEME 2

The Wittig reaction of the ylide 4 with the aldehyde 5a (Scheme 1) was conduct-
11
for the

stereoselective production of (£)-olef1ns from non-stabilised alkylidenephospho-

ed in THF with DMSO as 8 co-solvent, conditions recommended by Sonnet

ranes. The reaction, conducted under these conditions, afforded methyl (2)-5,6-
dehydro-5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20-hexadecadeoxy-2,3-0-180propy-
lidene-B-o-ribo-icosofuranoside 68 88 the sole product. Mixtures of the epimeric
aldehydes 58 and 5b yielded equally composed mixtures of the Wittig products 6a
and 6b, more conveniently separated by chromatography than the parent aldehydes.
Upon catalytic hydrogenation, 68 was converted into the saturated methyl hexadeca-
deoxyicosofuranoside 7a which, on acid hydrolysis, afforded the hexadecadeoxy-o-
ribo-icosofuranose 8f as a mixture of enomers. Reduction of the sugsr with NaBHa
proceeded unexceptionally to give the 1,25,3R,4R-icosenetetrol ('o-ribo’') 98
(Scheme 2). This, 88 well as the other tetrols discussed in the present paper,
form liquid crystals on heating. Appaearent melting points, representing transitions
from ordered, three-dimensional to ordered, two-dimensional stetes, are followed
by true melting points ('Klarungspunkte') at considersbly higher temperatures
(see Experimental).

A similar sequence of reactions, starting from the methyl 2,3-0-isopropylidene-
a-L-lyxo-pentodialdo-1,4-furanoside 5b discussed above, led, through éb, 7b, and
the hexsdecadeoxy-L-lyxn-icosofuranose 8g, to l,2§,)3.a§-icosnnetetrol ('L-llig')
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108 (Scheme 2). Its enantiomer was synthesized by @ similer series of conversions,
starting with 8 Wittig reaction between 4 and the known methyl 2,3-0-isopropylide-
ne-a-o-lyxo-pentodisldo-1,4-furanoside 5¢, produced from 2,3:5,6-bis-0-isopropyli-
dene-o-mannofuranose according to the procedure of Tronchet et !l..lz and proceed-
ing via the methyl hexadecadeoxy-8-b-lyxo-icosofuranosides 6c und Tc, and the
hexadecadeoxy-o-lllg-icoaofuranoae anomers 8h, to the 1.25,}§.05-1cosanetetrol lla
{Scheme 2). The racemic modification of the tetrol, obtained by mixing equal quan-
tities of the enantiomers 10a and lla in solution, exhibited exactly the same be-
haviour on melting as the enantiomers. Agein, no deviations were noted in its
solid-phase {KBr) IR-spectrum from that of the enantiomers, a result et variance
with the observation by Sukh Dev and collcaguea2 that published IR-spectra (in

187 "9 Oy
tifying the naturally derived CIB' and Czo-tetrola.

Nujol) of stereoisomeric, racemic C -tetrols13 were of no help in iden-
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SCHEME 3

B-Q-Benzyl-l.Z-Q—jsopropylidene-a-o~lxlg-pentodxaldo-1,a-furanose 5d, request-
ed for the synthesis of the 1,25,35,4R-icosanetetrol 128, was prepared according
to Horton and Swansonla by periodate clesvage of }-0O-benzyl-1,2-0-180propylidene-
a-p-xylo-furanose which was, 1n its turn, obtained from 1.2:5.6-bis-g-iaopropyli-
dene-a-p-glucofuranose and purified via 3-0-benzyl-5,6-di-0-scetyl-1,2-0-isopropy-
lidene-a-p-glucofurenose as previously repnrted.ls On reaction with the Wittag
reagent 4, the aldehyde 5d afforded the protected (Z)-5,6-dehydro-hexadecadeoxy-o-
izlg-xcosofuranoae 6d. Catalytic hydrogenation of the latter, accompsnied by hydro-
genolysia, brought about its conversion to the furenose derivative 7e, which on
acid hydrolysis afforded the hexadecadeoxy-b-xylo-icosofuranose 8i, finelly reduced
to give the desired 1,25,35,4R-1cosanetetrol 128 {'o-xylo'} (Scheme 2).

For further cheracterization the synthetic icosanetetrols 9a, lla, and 12a
were converted into their QO-tetrsacetates 9b, 1lb, and 12b (Scheme 2). PMR,
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l}C-NMR, and mass spectra were recorded for these and the parent tetrols. Generally,

variations in spectroscopical cheracteristics were small end of limited diagnostic
use within the groups of isomers. Wherees sttempts at separation of the pertrime-
thylsilylated tetrol isomers by GLC were only partly successful, complete separa-
tion of the D-acetates 9b, llb, and 12b was schieved by GLC on an efficient capil-
lary column system (see Experimental) (Fig. 1). A second tracing in Fig. 1 depicts
the GLC characteristics of & series of 0O-acetates, produced by acetylation of a
mixture of homologous tetrols 1solated from Commiphora mukul and kindly placed at
our disposal by Or. Sukh Dev. The reported gglilg-rolalion of the naturally deriv-
ed Czo-lelrolz. and an observed coincidence in retention time of 1ts O-tetraace-
tate with that of 12b (Fig. 1}, together provide proof of the naturally derived
tetrol being 1,25,35,4R-1cosanetetrol (12e)('o-xylo').

(A)

1o ad

(8)

ceeesmceencened

FIGURE 1. GLC profiles of: (A) A mixture
: of the synthetic 1,2(5),3(R),a(R)-(9b),
o 1,2(R),3(S),4(R)-(11b7, and 1,275),3(5),
4(R)-(12b7 tetra-0-acetyl-icosanetetrols;
retention times (RT) in min,: 8.63,8.87,
L Cyo and 9.08, respectively. {(B) Tetra-D-sce-
J 41 tyl-tetrols from acetylation of the te-
trol mixture of natural derivation;” RT
for C2 -acetate: 9.08, for C, 6 - -acetate:
(C) 6.62. QO line splitting or nlgening ob-
130 served on 'spiking' with 12b and 13b.
(€) 1,2(5),3(5),4(R)-Tetra-0-acetyl-oc-
tadecanetetroY 13b, RT: 6.62.

In order to verify the suggested identity in confiqguration of the Cla- and
Czo-tetrola.z 1,25,35,4R-octadecanetetrol 133 was synthesized by a sequence of
reactions identics]l to that employed for the synthesis of 12a, yet ogeparting from
tridecyl-triphenylphosphoranel6 rather thsn from 4. The reported dextro-rotation
of the naturally derived octadecnnetetrol,2 and the observed GLC-coincidence
(F1g. 1) between its D-tetrascetate and 13b, prepared by acetylation of the synthe-
tic octedecanetetrol, together suggest thaE the Cla-tctrol of natural provenance
18 indeed 1,25,35,4R-octadecanetetrol 13a.

.ln the course of the present work we learnt, through correspondence with Or.

Sukh Dev, that he and his colleagues had synthesized various C

-tetrols and i1nde-
pendently established the confiquration of the naturally derive y

Cla-xaoner as xylo,
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The acquired knowledge about the steresochemistry of the long-chein tetrole
deriving from a higher plant provides a helpful requisite for unveiling their bio-
synthetic origin including a possible biological relationship to the long-known
phytosphingosines with their well-established 25,35,4R-2-8mino-1,3,4-8lkanetriol
structures (15).

138 : R =H 18
130 : R = Ac

EXPERIMENTAL

Ceneral. M.ps, were determine?lxn capillary tubes or on a Reichert m.p. micro-
scope (mmp) and sre uncorrected. C-NMR gpectra {at 125 MHz) and PMR spectra
(at SO0 MHz) were measured on a8 Bruker HX 500; 90 MHz PMR spectra on a Bruker
HX 90 £ spectrometer, all, when not otherwise indiceted, in CDCl.,, with TMS as an
interns]l standard. Opticeal rotations were determined i1n | dm nic?o cells on a
Perkin-Elmer 141 polarimeter. IR-spectra were run 1n KBr on a Perkin-Elmer 421
instrument. Mass spectra were recorded using @ YGC Micromass 7070 instrument, equip-
ped with a VG 2035 deta system, operating at 70 eV or 1n the chemical ionization
mode with isobutane 8s the reactant gas. GLC analyses were performed on a Sigme
1 gas chromatograph fitted with a fused silica cepillary columd (0.3 mm i.d., length
50 m) containing a crosalinke? silicon SE€ 5S4 film {film thickness 0.52 uM); carrier
as: H_ ; flow rate: 40 cmsec ~; split injection (1:30) with injection port tempers-
ure, 3800; isothermal operation at 280 . Microanslyses were performed st the LEQ
company by Mr. G. Cornali and his staff,

Methyl 2,3-0-isopropylidene-g-o-ribgpspentodialdo-1,4-furanoside 3a. Methyl

2,J-E-xsopropylidene-B-n-ribo uranoside was oxidized with chromium trioxide:
pyridine (1:2)_in dichloromethane, following the detailed instructions of Moormen
and Borchardt, to give, af&er chrg:atography, 8 60% yield of pure, crystalline
aldehyde, m.p. 59-60" [lit. 60-61").
Alternatively, the transformgtion was accomplished by an adoption of the Swern

procedure for oxidizing a&cohols : oxalyl chloride (1.0 ml; 11 mmol) in CN2C12

(25 m1) was cooled to -60" (CHC1l.: Dry Ice); DMSO (1.7 ml; 22 mmol), in CH Cl2 o
(5 ml}), was added under stirring at such a rate that the t 9p. did not excged -50",
followed by methyl 2,3-D-isopropylidene-g8-o-ribofuranoside (2.06 g, 10 mmol),
dissolved in CH_Cl, (10" ml) and edded in the course of 5 min, After an additional
15 @m1n, triethy?anzne (7.0 ml, S50 mmol) was introduced and the stirred solution
was allowed to come to room temp. Ten min later, water (50 m)]) was sdded. The or-
genic phase, supplemented with two CH, Cl, -extracts, was washed with brine, dried,
and concentrated to a syrup (85%) whi&h,“eccording to PMR-analysis, consisted of

a neqrly 1:1 ratio of two aldehydes. Separstion of these by flash chromatography
(hexsne:ether, 1:2) gave a crystalline aldehyde, shown to be the ribo-aldehyde

58 described ebove, and a non-crystalline aldehyde identified as rmethyl 2,3-0-1i80-

ropylidene-a-t-lyxo-pentodisldo-1,4-furanoside 5b by means of its Fﬂa-spectrun:
SO T1.29 CHoad T a5 T30, 5%, T36 T3, 8) = 4.36 (1H,d,a-H), 4.58 (1H,d,2-H),
5.05 (1H,m,3-H), 5.06 (lH,s,1-H), and 9.65 (lH,s8,5-H), identical to that of the
known, independently prepared enantiomer 5c (vide infra). In @ second oxidation
experiment, in which the reaction mixture was stirred at 20  for 1.5 h before
working-up, the 58:5b - ratio increased to 4:1.

Pentadecyltriphenylphosphonium bromide 4. Palmitic acid was quantgtalively
converted into pentadecy]l bromide as described by Meyers and .Fleming.” Regction
of the bromide with traphenylphosphine, according to Cunningham and Gigg,o afford-
ed pentadecyltriphenylphosphonium bromide as colourless crystals, m.p. 91
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4

(1it.? 92°) (from acetone:ether).

Methyl (2)-5,6-dehydro-5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20-hexadecadeoxy-
2,3-0-1sopropylTdene-g-o-ribo-icosofuranoside 6éa, and methyl (7)-5, 6-dehydro-5,6,7,
Ej?,10,II,ITL§3,IK,IS,16,ll,18,l9120;hexiaicodeogl-gL2-U-130 ro 1dene-a-1-lyxo-
icosofuranoside éb. A sJurry of pentedecyltriphenylphosphonium Ero-xae (To g, 18
mmol) 1n THF (33 ml) was prepared under argon and cooled to -10". n-Buli (21.5 ml,
1.6 M.ino hexane) was injected at such a rste that the temperature did not exceed 0 .
After 5 min, DMSO (17 ml) was added, csusing ® colourless solid to precipitate. The
ribo:lyxo-sldehyde mixture (4:1) described above (3.35 g, 17 mmol), dissglved in
THF ( ml), was then injected snd the mixture was stirred for 2 h at 20 . Water
(170 ml) was added, and the mixture wes extracted with 3x100 ml of hexane. After
drying and eveporation, hexane (50 ml) was sdded and traces of insoluble triphenyl-
phosphine oxide was removed by filtration., The residue was subjected to flash chro-
matography in hexene:ether (20:1) to give the oily b-ribo-(1.7 g), v-lyxo-(0.5 g3,
and mixed (0.6 g) Wittig prodygts. o

The p-ribo product 68:(a) - 14.8° (¢ 1.0, CHC1,). PMR-gpectrum: (S00 MHz)

8§ 0.89 (3H,t,20-H), 1.24 (22H?br.s.,9~19-ﬁ), 1.31 ()A,s) and 1.51 (3H,s) gem, Me's,
1.39 (2H,m,B8-H), 2.15 (2H,m,7-H), 3.33 (3H,s,0Me), 4.59 (1H,d,2-H), 4.66 ,d, 3-H),
4.99 (lH,d,4-H), 5.00 (lH,s,1-H), S5.48 (lH,dd.S-H,J5 11, 58) and 5.60 (1lH,m,
6-H). (Found: €,72.84;H,11.24, Calc. for C, H, 0 :T78. 68581718},

The v-lyxo product 6b:(a) - 6.4 (c f.O. CﬂCl ). PMR-spectrum: (500 MHZz)

6§ 0.88 (3H,t,20-H), 1.24 (22H?br.s.,9~19:H), 1.31 (;H,a) and 1.48 (3H,s8) gem. Me's,
1,38 (2H,m,8-H}, 2.13 (2H,m,7-H), 3.36 (3H,8,0Me), 4.60 (1H,d,2-H), 4.64 ,dd,

3-H), 4.74 (1H ,dd,4-H), 4.91 (lH,s8,1-H) 5.69% (lH,dd,S-H,i 611'Ja 7), and 5.7%
(1M,m,6-H). (Found: C,72.98;H,11.27. Calc. for C,.H,.0,:C,72%8:A01T.18).

Methy! 5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20-hexadecadeoxy-2,3-0-1s0propy-
lidene-f-po-ribo-icosofurencside /a. The p-ribo-product 6a (1.1 g) was dissolved in
ft0Ac (30 ml), PtO, (100 wg) was added, and the suspension was shaken 1n a H_-at-
mosphere (1 at) unGil the up-take had cessed. After filtration through Celitg. the
solution was evaporated and the resédue w3 g recryssallized from methanol to give
78 as colourless scales, m.p. 42-44°, [a]) - 29.3 (¢ 1.1,CHC]1.); PMR-gpectrum:
(90 MHz) & 0.89 (3H,t,20-H), 1.24 (~30H,bR.s.,5+19-H), 1.31 (3H)s) and 1.49 (3H,s8)
em, Me's, 3.31 (3H,s,0Me), 4.1)1 (lH,t,4-H), 4.47 (1H,d,3-H), 4.58 {1H,d,2-H) and
%732 {(lH,8,1-H). (Found: C,72.26;H,11.66. Calc. for c20“b6oa:c'72'}l;ﬂ'll'6’)'
5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20-Hexadecadeoxy-o-ribo-icosofuranocse
8f. The isopr0671idene-ribo?ﬁ?anoside Ta (300 mg) was kept in a mixture of dioxene
(70 m1) and 1 M HC)1 (23 ml) at 60" for 4 h. After neutralization (with 2 M NaOH),
the solvents were removed in vacuo and the residue was washed with water. Recrystal-
lization from methanol gave the syger gf 88 cabourlega needles (66%),oforning li-
quid crystals on heating (mmp. 80 =+120"). {a]i "+ 1.5 (10 min) = -7.4° (18 h)
(c 0.9, pyridine). (Found: C,69.54;H,11.54. c8ic. for CZOHAOOA:C'69'72‘H'11‘70)'
1,2(5),3(R},a(R)-1cosanetetrol 98. Sodium borohydride {375 mg, 9.9 mmol) was
added to a solution of the sugar 8f (410 mg, 1.1 mmol) in MeOH (60 ml) and stirred
at room temp. for 3.5 h., The solution was neutralized with acetic acid, concentrat-
ed to a small volume, and repeatedly dissolved in MeOH and evaporated. The residue
was weshed with water and recrystall&zed fsom MeQH to gpve colourless crystals of
98 (85%), mmp. (liquid crystels) 106 = 159°; [a) "« 6.8° (c, 0.6, pyridine). MS m/z
(%): 74 (100}, 43 (27, S6 {(20), S7 (20), 55 (187. 41 (15), 69 (l4), 83 (12), 73
(10), and 97 (10); (CI): 347 (M+l), 329, 311, 293, 285. (Found: (,69.17;H,12.41.
Calc. for CZOHAZOQ:C'69'32;“'12'22)'

1,2(5),3(R),4(R)-Tetra-0-acetyl-1cosanetetrol 9b. The tetrol 98 (150 mg) was
dissolved in pyridine (10 ml&. acetic anhydride (0.7 ml) was sdded, and the solu-
tion was left stending af 20 for 48 h. Water was added, and the mixture concen-
trated. An analytical specimen was produced as 826010ur5eas oil by chromatography
on silica gel (hexane:ethyl acetate, 85:15). [a] "+ 3.3° (c 1.2,CHC1,). PMR-spec-
trum: (500 MHz) § 0.90 (3H,t,20-H), ~ 1.30 (28H,8r.8.,6*19-H), 1.64 (2H,m,5-H),
2.10-2.18 (12H,48,4xMeCO0-), 4.15 {1H,dd,1-H,), OI§8 (1H,dd,1-Hy ), 5.06 (1H,dd,4-H),
5.22 (1H,m,3-(or 4-)}H), 5.27 (lH,m,4-(or 3-TH). C-NMR: § 13.9 (C-20), 20.5-20.8
(4xMeC0-), 22.5 (C-19), 25.1 (C-18), 29.1-29.6 (C-6+C-17), 31.8 (C-5}, 62.0 (C-1),
69.4 (C-4), 71.6 (C-2,0rC-3), 71.8 (C-3,0rC-2), and 169.5-170.5 (4xMeCO0-). (Found:
C.65.37;H,9.75. Colc. for C, H 0.:C,65.34;H,9.79). -

Methyl 5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20-hexadecadeoxy-2,3-0-isopropy-
lidene-a-L-lyxo-icosofuranoside 7b. The v-1yxo Wittig product b was subjected to
catalytic hydrogenation with Pt0O, in ethyl acetate and worked up 8s described abo-
ve for the p-ribo-epimer to give (in 94% yield) the s,aurated furanocside 7b as
colourless crysteals (from methanol), m.p. }3-360. [a)¥- 38.80 (c 1.0,CHC1,). PMR-
spectrum (90 MHz) § 0.88 (3H,t,20-H), ~1.3 (~)0H.br.s?.5~l9-H). T.32 (JH,s} and
1.45 (3H,3) gem. Me's, 3.30 (3H,s8,0Me), 3.87 (1H,dt,4-H), 4.49 (1H,d,2-H), 4.59
(lH,dd,3-H), end 4.83 (1H,s,1-H)., (Found: C,72.33;H,11.70. Celc. for CZAHQGOA:
C,72.31;H,11.63).

$5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20-Hexadecadeoxy-L-lyxo-icosofuranose
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8g. The methyl furanoside 7b (336 ns) was hydrolyzed in 8 mixture of dioxane (25 ml)
and 1 M HCl (B8 ml). After 8 h at 20, the reaction was complete. After work-up as
described above for the epimeric 8f, the 1 x0-sygar 8195 "9q 67%) wge obtained as

colourless crystals, mmp. (liquid crystals 10°+122". [(al] - 13.0°% (10 min)--18.1°
(20 h) (c 0.5, pyridine). (Found: C,69.56;H,11.40. Calc. f8r C, H, 0,:C,69.72;
H,11.70)° 2074074

1,2(S),3(R),4(S)-Icosanetetrol 10s. The t-lyxo-suger 8g wes reduced with sodium
boroﬁ?ﬁride-in methanol as described above for the 4(R)-epimer, to give she tgtrol
as salourlsea crystals (from methanol) (78%), mmp. (liquid crystals) 139 154",
(a) "- 2.17 (c 0.3, pyridine). The identity of the product followed from s compa-
risdn with the enantiomer (vide infra). (Found: C,69.28;H,12.00. Calc. for

CZOHQZDO:C'69'32;"'12'22)'

Methyl (2)-5,6-dehydro-5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20-hexsdecadeoxy-
2,3-0-1sopropylidene-a-o-Iyxo-i1cosofuranoside 6c. Methy ,3-D-lsopropylidene-a-o-
TL;o-penanx iao-l.x-furanosiddgig, prepared from p-mannose by the method of Tron-
cEet et al.,, was converted into 6c exactly as described above for the a-L-lyxo-

enantTomer 6b. The oily product exhibited e PMR.spectrue i1ndistinguishable from
that of 6b.

Methyl $,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20-hexadecedeoxy-2,3-0-isopro-
lidene-a-o-Tyxo-1cosofuranoside 7c. Catalytic hya?Egenesion osoég yielded lEQ

saturated fursnoside Jc as colourless crystals, m.p.34-36", [a)l™+ 38.40 (c 1.0,
CHC1,). Its PMR-spectrum was identical with that of 7b reported above. (Found:
C,72738;H,11.64. Calc. for Cza“asoa’c'72'}l‘"'11'6))'

5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20-Hexadecadeoxy-p-lyxo-icosofuranose
8h. Kcid hydrolyais of the Turanoside 7c was performed as described above for the
enantiomeric series. ghe oal x0-gyger qyonas isolated as cglourleaa crystals, mmp,
(liquid crystals) 112°+125°7 [al%"+ 21.0° (10 min)« « 26.4 (80 h) (c, 0.5, pyri-
dine). (Found:C,69.40;H,11.76. c8ic. for ConaooazC,69.72;H,ll.70). -

1,2(R),3(S),4(R)-Icosanetetrol 1la. Reduction of the sugar 8h, performed as
descTibed above Tor the enantiomeric seriea, afforded the totroaoaa co&ourless
crystals (from methanol), map. (liquid crystals) 139 ~159%, [(a]) "+ 2.5° (c 0.28,
pyridine). The MS, recorded both i1n the electron impact and CI #ode, was vVirtuslly
indistinguishable from that of the 2(§),3(§).b(§)-iao-er. IR:vaay 3460,3350,1462,
1410,1280,1255, 1110,1080,1030,1020, and 710 cm-1, (Found:C,69.387n,12.33. Calc. for
C,.H OA:C.69.)2;H,12.22). On mixing equal quantities of the enantiomers 108 and
]ig Sﬁa recrystallization from methanol the racemic modification was obtained. Its
map. and IR-spectrum were indistingiushable from those of the enantiomers.

1,2(R),3(5),4(R)-Tetra-0-8cetyl-icosanetetrol 11b. The tetrol lla wes scety-
lated as described above for the 5155,3{“),Ziﬂi-aiastersomer.zéhe tetraacetate
separated from hexane in colourless needles, m.p. 84-86 . [alg "+ 20.3" (c 1.0,CHC1,)
PMR-spectrum (500 MHz) & 0.87 (3H,t,20-H),~ 1.25 (28H,br.s.,6+19-H), 1.50 (ZN,-,S-A).
2.05-2.12 (12H,38s,4xMeC0-), A.lZISlH,dd,l-H )y 4.23 (lN,dd.l-HB). 5.13 (2H,m,2-H
and 4-H), and 5.28 (1H,dd,3-H). C-NMR: § Ta.0 (C-1), 20.5-20.7 (axMeCO), 22.5
(€C-19), 25.0 (C-18), 29.2-29.5 (C-7-C-17), 30.7 (C-6;, 31.8 (C-5), 61,9 (C-13,
68.4 {C-4), 70.4 (C-2, or C-3), 70.6 {C-3, or C-2), and 169.8-170.5 (4xMeCO).
(Found: C,65.08;H,9.75. Calc. for CZBHSOOB:C.6S.)b;H,9.79). -

3-0-Benzyl-1,2-0-isopropylidene-a-p-xylo- entodieldo-1,4-furanose 5d. 1,2:5,6-
Diisopropylidene-p-glucofuranose was converlcs into the crystalline 5-Q-benzyl-5,6-
d1-0-acetyl-1,2-0-isopropylidene-p-glucofuranose as described by Meyer and Reich-
stein. Further elaboration of t § diacetate into the aldehyde 5d followed the
directions of Horton and Swanson.

3-0-Benzyl-(2}-5.6-dehydro-5,6,7,8,9,10,11,12,13,16,15,16,17,18,19,20-hexadeca-
deoxy-1,7-U-1sopropylidene-a-b-xylo-icosofuranose &d. Reaction of the aldehyde 5d
with tﬁt—phoapﬁorus ylide 4, performed exactly as described above for snalogous
cases, yielded the Ni&ti? prduct Qg in 62% yield as colourless crystals (from
methanol), m.p. 30-32", [a - 71.%5° (¢ 1.0,CHCL1,). PHMR.spectrum: (90 MHz) 8§ 0.89
(3H,t,20-H), 1.26 (22H,br.s?,9+19-H), T.32 (BH,s; and 1.52 (3H,8) gem. Me's, 1.4
(2H,m,B-H), 2.03 (2H,m,7-H), 3.80 (1H,d,3-H), 4.5-4.7 (2H,2xd,PnCH,), 4.60 (1H,d,
2-H), 4.90 (lH,dd,4-H), 5.55-5.70 (2H,m,5-H and 6-H), 5.92 (IH,d,g-H), and 7.28
(SH,br.s.,Ph). (Found: C,76.11;H,10.22. Calc. for CBOHQGOQ:C.76.22;H,10.22).
5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20-Hexadecadeoxy-1,2-0-isopropylidene-
a-p-xylo-icosofuranose 7e. Catalytic hydrogenation of the Wittig product 6d (&.5 g)
in ethyl acetate (200 ml) with 5% palladium on charcoal (900 mg) proceeded smoothly
to give 8 gelatinous residue, converted into a crystalline product on drying
(3.7 g,99%). The product aepnratsd as Ealourless crystals from methanol containing
8 few drops of water, m.p. 82-83". (a)Z"- 13.7° (¢, 1.0,CHC]1,). PMR-spectrum:
(90 MHz) 8 0.87 {(3H,t,20-H), ~ 1.3 (}Oﬂ,br.s..5~l§-n), 1.33 ?}H,a) and 1.49 (3H,s)
gem. Me's, 1.56 (1H,s,0H}, ~ 4,05 (2H,m,3-H and 4-H), 4.48 (1H,d,2-H), and 5.88
(1H,d,1-H}. (Found: C,71.76;H,11.%8. Calc. for Cz;"aaoa: C,71.83;H,11.53)
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5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20-Hexadecadeoxy-o-xylo-icosofuranose
8i. Hydrolysis of the 1aopropy11dene-der6val1ve 1e (2.5 g) was performed in dio-
xane (160 ml) with 1 M HC1l {40 ml) at 80 for 3 h toogiveolhe c§6stall$ne sugar
8i (885) (from methanol), mmp. (liquid crystals) 116 «133". [u]° + 1.8° (10 min)
« 0.0° (17 h). PMR-spectrum: (500 MHz) (CDCl,, plus one drop of CH,0D) &§ 0.89
(3H,t,20-H), 1.27 (24H,br.s,,B+19-H), 1.58 (EH,M.é-H), 1.71 (2H,a,;-H), 3.89
(br.d.,3-H in B-anomer), 3.99 (dd,3-H in a-snomer), 4.00 (dd,2-H in a-anomer), 4.04
(d,2-H in B-anomer), 4,12 (dt,48-H in a-enomer), 4.15 (dt,4-H in B-snomer), 5.09
(s,1-H in 8-anomer), and 5.41 (d,1-H in a-anomer). (Found: C,69.90;H,11.8]. Calc.
for CZONQOOQ:C'69'72;N'11'70)'

1,2(5),3(S),4(R)-icosanetetrol 128. Reduction of the sugar 8i with sodium boro-
hygride yieldgg the Srysfalline tetrol (815)26from sthanol), mmp. (liquid crystals)
87°+135°, (a)¢V+ 9.2° (c 0.28, ethsnol), (al "+ 8.7 (c, 0.8, pyridine). The MS
was virtually®identical with that of the l,Z?é),)(R).dTR)-isomer (vide supra).
(Found: C,69.37;H,12.14. Calc. for cznnazoa:c.s9.51;H,17.22).

1,2(5),3(S),a(R)-Tetra-0-scetyl-icosanetetrol 12b. The tetrol 12a was acety-

lated in the uaual wa tgogive 8he tetraacetate 12b as colourless crystals (from
hexene), mp. 54-56°. 1a120072758 (¢ 1.0,CHC1,). PHR-spectrum: (500 MHz) & D.88
(3H,t,20-H;, ~ 1.3 (28“,8r.s.,6*l9:H). 1.5 (2H,m,5-H), 2.06-2.12 (12H,48,4xMeC0-),
?)00 (IH,dd.l-HA). 4.40 (1H,dd,1-H_ ), 5.12 (1H,q,4-H), and 5.30 (2H,m,2-H and 3-H).

C-NMR: &§ 14.0°(C-20), 20.3-20.5 ?dxMeCO-), 22.6 (C-19), 24.8 {C-18), 29.1-29.6
(C-7+C-17), 30.4 (C-6), 31.6 (C-5), 6T.9 (C-1), 69.5 {C-4), 71.2-71.3 (C-2 end
C-3}, and 169.9-170.3 {4axMeCD-). (Found: (,65.45;H,9.81. Calc. for CZBHSUOB:
C,65.34;H,9.79).

3-0-Benzyl-(2)-5,6-dehydro-5,6,7,8,9,10,11,12,13,14,15,16,17,18-tetradecadeoxy-
ng-U-iaogroEzlidene-a-b-xylo-octadecofuranose. This Wittiqg product was synthesized
exactly as described abpove for the higher homoloque 5d, yet with tridecyltriphe-
nylphosphonium brom}ﬂe aesvinq as the ylide precursor, snd was obtained as a
colourless oil. [a)l - 72.5 (e, 1.1, CHCl}). (Found: C,75.08;H,9.88. Calc. for
CogHaa0q:C 75-63:H,8.97).

5,6,7,8,9,10,11,12,13,14,15,16,17,18-Tetreadecadeoxy-1,2-0-isopropylidene-a-o-
xylo-octadecofuranose. Treatment of the above Wittig product with hydrogen and
palladium on carbon 1n ethyl acetate affosded the saturatedzaroducl as 8 colour-
less solid after drying (85%), m.p. 82-84  (from MeOH). [a]) " - 12.8° (¢, 1.0,CHC]
(Found: C,70.68;H,11.36. Calc. for C, H,0,: €,70.74;H,11.31). -

5,6,7,8,9,10,11,12,13,14,15,16,17,18-Tetradecadeoxy-o-xylo-octadecofuranase.
Acid hydrolysis of the isopropylidene-sugar afforded the x loaCl -8ygar as Solour-
less crystals Sfrom methanol}, mmp. (liquid crystals) 115~Eh§ . Pa] 3.1
{10 min} - 0.0 (24 h) (c 0.9, pyridine). (Found: C,68.39;K,11.40. Calc. for
CogMs0,: C,68.32:H,11.450.

1,2(5),3(5),4(R)-0ctadecanetetrol 13s. Sodium borohydride reduction of the
o:f_a-suaaﬁogﬁve the tetrol 1ja as colour}ass crxstals, mmp. (liquid crystals)
~1588, (a}“’+ 11.7° (c 0.3, ethanol), [a)“"+ 8.9° (c 0.8, pyridine). The MS in
the electron tmpact mode was virtually identfcel with Those of the C-20 homologues;
in the Cl-mode peaks were prominent at m/z: 319(Me1},301,283,265, and 257. (Found:
C,66.90;H,11.68. Calc. for CIBHBBOQ:C.67.§9;H,12.01).

1,2(5),3(5),4(R)-Tetra-0-acetyl-octadecanetetrol 13b. Acetylation of the above
C-lB-SetrolzBffordsd the tetrsacetate as colourless crystals (from hexane), m.p.
)

30

69-51". (a + 2.1 (c 1.0, CHCl,). (Found: C,64.31;H,9.53. Celc. for C,_H, O, :
C,64.17;H,9%52). - 3 2674674
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