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Abstract - Syntheses of 1,2S,3R,OR, 1,2S,3R,&S, 1,2~,3~,4R, and 
1,2~,3~,4R-icosanetctrol. 8; w;ll-se of-l,T&Jz,4R-octadecsne- 
tetrol, are described, all based upon Wlttlg reacflons of 1,2,3- 
protected pcntodialdo-1,4-furanoeea, serving as “chital tem- 
plates”, with pentsdecyl (or tridecyl) triphenylphoaphorana. 
followed by catalytic hydrogenation, hydrolysis, and reduction. 
The tetrols, all formlng liquid crystals on heating, are charac- 
terlzed apectroacoplcally ond 8s their 0-tetrsecetatea. The lat- 
ter serve edmrrably for CLC-separation snd -chsracterlzatlon of 
all non-enantlomeric tetrola. From the sign of rotation and 
CIC-comparison with the aynthetlc 0-tctreacetatea it follows 
that the 1,2,3,4-octsdecanetetrol snd 1,2,3,1-lcoaenetetrol, 
reported several years ago as the predominant memberfl of a homo- 
logous series of tetrola derived from the gum-resin of Conal- 
phora mukul, possess the 25,7~.4R-configuration i’o-xylo’:. 

Acyclic. vlcinol tetrola L, occaalonolly encountered as natural products, pose a 

bioeynthetlc problem, linked, by necessity, to that of their atcreochemlstry. 

OH OH 

R++fRZ 2r R’=MolCHJ2; 
OH OH R’=ICH,I,NCS 

1 
31 R’.H; R2=ICH,l,Mc 

The finding several years ago of an iaothlocysnate with the atereochenicelly non- 

specified structure 2. deriving from a glucoalnolate in Capp aris grandia 1 ., 
1 

prompt- 

ed our interest in other acyclic, vicrnal tetrols of natural derivation. Partlcu- 

larly intriguing to ua was s series of homologous, atraiqht-cheln 1.2, 3,4-tetrole 

[2,nzll-l?(vastly dominated by n=l3 and 15)], described in 1973 by Sukh Dev and 

colleagues as conatltuents of the alkali-hydrolyzed, neutral fraction of an extract 

of the well-known gum-raaln (‘guggulu’), exuded by the tropical tree Commiphora 

aukul. ’ Coherent CLC-date *@rc quoted in support of ldentlcsl though unknown stereo- 

chemistry throughout the series of homologues, the predominant two of which, 2 

(n-13 and IS), were indlvlduelly characterized. 2 The l eltlnq point (85-87’) of the 

C 20-tetrol precluded its identity with 1,2~,3~,4~-icoaanctetrol (‘L-arabino’) 

(=.p. 116-119°)3 (or ita enentioner), the sole reported, non-racemic stereoisomer 

of the CIB- and Czo- tetrol serlea. On this background we set out to syntheoize 
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and characterize l,Z~,lfi,4fJ-(‘~-~‘), l,ZfJ,5~,4~-(‘0-~‘), and 1,22,35,4fi- 

f’o-xylo’j-icosanetstrol one of which must necessarily be identrcel with or enan- 

tiomericelly related to the C20-tetrol of natural derivation. 

RESULTS AND DISCUSSION 

Wittig-reaction mediated chain tlongetion of 8uit8bly protected 8idopento8e dari- 

vatlves lies close at bend for E88Ombling the dearred icosanetetro~a. In order 

to circumvent the undeelrod formation of C-glycosides, a compliceting feature in 

the reaction of furanoaes (and pyranoese) with non-atabillred alkylidenephospho- 

ranee, 1,2,J-protected psntodialdo-l,4-furanosea were aelected a8 source8 of the 

Cl-C5 moretrss of the rcoaanetetrola, a strategy not unlxke that employed by Cigg 

and Warren in their eynthcere of the 1,22,35,4S-rearer. ’ The r@qUl8itC pentade- 

cyltriphenylphosphorene 3, affording the raneining fifteen carbon atoms, *a8 gene- 

rated in situ from the corresponding phosphonium bromide, obtained from triphe- _- 

nylphosphine and pent8deCyl bromide. 
4 

The latter ~88 conveniently produced from 

palmitic acid by the photoaeSi8ted Cristol-firth-Hunsdreck@r reactron introduced 

by Heyere and Fleming. 
5 

The synthetic sequences leadrng to the stereoieonerlc 

xcoeanetetrols are outlined in Scheme8 1 and 2. 

H H 
MdCH,l, C3=PIfW3 l RCHO - ‘c=:c’ 

M&H,l,; ‘R 
- Me[CH2&-R 

4 58-&I 68-8d ?8-7c.a 

t40 NH&,,-R’ 

81-81 

i:n’. 0 0” I-7 
woe 

SCHEME 1 

Oxidstion of the reedily accessible methyl 2,3-g-isopropylidene-6-o-rlbofura- 

nosrde (Scheme 3) to methyl 2,3-O-iaopropyl~dene-8-o-ribo-pcnCodialdo-~,4-furano- 
-6 

aide 5,s has been effected previously with Sarett’s reagent, or, 8ltCrnatlVCly, 

by the Pfitzner-Woffatt method. 
7 

Wherees a slightly aodrfred version of the 

Sarett oxidation’ served well in our henda to produce the aldehyde $3 In satis- 

factory yield and purrty, oxidation under the mild conditions introduced by Stern 

for the Pfrtzner-Moffatt owrdatron [OWSO/CCOCl~2/ICA]9 reeulted in 8 good yield 

of a nearly l:l-mixture of S_a and the unknown methyl 2,3-g-isopropyikdane-a-r- 

~-pentOdI8ldo-l,4-fUr8nO8ide s_b. fJep8rable by chromatography. The observed 
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4-cpirerisetion was found to be slower at the product level, 5-w5&, and hence l sy 

take place chiefly through the vinyloxysulphonium ion 12 (Scheme 5). WC are here 

faced wrth yet another eddltion to the several reported cases of analogous, base- 

induced cpimerlsstions in fused, five-membered tetrshydrofurens. 10 

81 - OR (2S.3R.LR1 

00: R=H 
@b : R=Ac 

09 - OR (2S.3R.L Sl 

loa : R = H 

Oh - 

11a : R =I4 

llb : R = AC 

OR (2R.3S.W 

120 : R = H 

12b : R = AC 

OR (2S,3S,tR) 

The Wlttrg reaction of the yllde 2 with the eldehyde 5_a (Scheme 1) was conduct- 

ed In THF wrth DMSO as s co-solvent, conditions recommended by Sonnet 11 for the 

stereosclective production of (I)-olefins from non-stebillsed alkylrdenephoepho- 

rsnes. lhe reaction, conducted under these conditrons, afforded methyl CL)-5,6- 

dehydro-5,6,7,8,9,10,11,12,1~,14,15,16,17,1~,19,20-hexsdecadeoxy-2,~-Q-isopropy- 

lidene-B-o-rrbo-icosofuranoslde 63 as the sole product. Mixtures of the epimerrc 

aldehydes 53 and 53 ylelded equally composed mixtures of the Wlttig products 6_a 

and 6_b, more conveniently separated by chromatography than the psrent sldehydes. 

Upon cetalytlc hydrogenation, 63 ~18s converted rnto the saturated methyl hexedecs- 

deoxyicosofuranosrde 7_a which, on acrd hydrolysis, afforded the hexsdecsdeoxy-o- 

rrbo-icosofuranose 8-f 8s 8 mixture of snorers. Reduction of the sugsr with haRH4 

proceeded unexceptionally to give the l,ZS,3R,4R-lcosenetetrol (‘o-ribo’) 9-s 

(Scheme 2). This, as well 8s the other tetrols discussed in the present paper, 

form liquid crystals on heetrng. Apparent l eltinq points, representing trensrtrons 

from ordered, three-drmensronel to ordered, two-dimenslonsl ststes, sre followed 

by true melting points (‘Klerungspunkte’) at consldersbly higher temperstures 

(see Experiaentel). 

A srailsr sequence of resctions, starting from the methyl 2,5-Q-isopropylidene- 

a-L-*-pentodlsldo-1,4-furenoeide 5J discussed above, led, through 6). 7_b, and 

the hexadecsdeoxy-r-lyxo_Icoeofurenoee 83, to 1,2~,JR,4S-icosanetetrol (‘I.-*‘) 
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IQa (Schcec 2). Ite cnantloecr 1~88 eynthcslzed by a alnllar aerie of convcraions, 

etarting with a WittAg reaction between 5 and the known methyl 2,3-g-laopropylide- 

nc-a-o---pentod~aIdo_1,4_ruranoa~dc 5~. produced fro= 2,J:5,6-bie-(J-iaopropyli- 

dene-o-mannofuranoac according to the procedure of lronchct et al., 12 and procccd- 

ing via the methyl hexadecedcoxy-B-o-lvxo_rcosorurenoaldcs 6-c and i”, and the - 
hcxadecedeoxy-e-w-lcoaofuranoee anomcrs 8J, to the 1,2R,JS,4R-lcoaanetetrol lla 

:Schemc 2). The racemlc modiflcatlon of the tetrol, obtained by mixing equal quen- 

tltles of the cnantioacrs 1Q.s and lra in solution, exhlbitcd exactly the ~ame bc- 

heviour on neltlnq as the enantiomere. Again, no deviations were noted in rts 

nolId-phase :KBr) IR-epectrum from that of the cnantionera, a result at variance 

wrth the obacrvatlon by Sukh Dev and collcaguee 2 that published IR-spectra (In 

NUJO~) of stcrcolsomcrlc, raccmic C18- and C19-tctrols 13 were of no help in rden- 

tifylng the naturally derived C18- and C20-tetrola. 

0 

Sb 

Ho 0- v OA 

(I) 

(Mb 

\ 

(i)CrO) .2Py/CH2C12;( ~~:l.DMSO/(COC1)2/CH2C12;2.Ct~N. 

S-~-Bcnzyl-1,2-~-iaopropyl~dene-a-D_xylo-pcntod~eldo-l,4-furano~c 5$, requeat- 

ed for the synthesis of the 1,2~,S~,4R-rcosanetctrol lza, was prepared eccording 

to Horton and Swaneon 14 by periodate cleevage of 3-Q-bcnryl-1.2-O-lsopropylldenc- - 

a-o-xylo-furenose which wa8. ln Its turn, obtained free 1,2:5,6-his-t-ieopropyli- 

dcne-a-e-glucofuranose and purified vie - J-c-bcnzyl-5,6-di-g-acetyl-1,2_O_laopropy- 

lrdene-a-o-glucofurenosc as previously reported. 
15 On reection with the Wittlg 

reagent *, the eldehyde 5$ effordcd the protected cl)-5.6-dehydro-hexedccadeory-o- 

xylo-lcosofuranose 6_d. Catelytic hydrogenntion of the latter, accompanied by hydro- 

genolyeia, brought about Its converalon to the furenoae derlvetlve 73, which on 

acid hydrolysis effordcd the hcxadccadaoxy-e-xylo-Icosofurano8e B-1, flnelly reduced 

to give the desired 1,22,31,4R-icosanetetrol 128 (‘o-x~&‘) (Scheme 2). 

For further cheracterlzatlon the synthetrc icoeanetctrol’s 93, lLa, and 128 

were converted rnto thclr 0-tetraacctatce 93. lLb, and lab (Scheme 2). PMR, 



13 C-NWR, and mass spectra were recorded for these and the parent tetrols. Generally, 

varrstions in spectroscoplcal characterlstlca were small end of linlted diagnostic 

use wrthrn the groups of leomers. Wherees attempts at eeparatron of the pertrinc- 

thylarlyleted tetrol isomers by CLC were only partly successful, complete eepars- 

tron of the i-acetates 92. l),b, and 12b was achieved by CLC on an efficient cap~l- 

lary column system (see Experlmentel) (frg. 1). A second tracing rn frg. 1 depicts 

the CLC characterrstrcs of s series of CJ-acetates, produced by acetylatlon of a 

mixture of homologous tetrols isolated from Comaiphora nukul and kindly placed at -- 

our disposal by Dr. Sukh Dev. The reported dextro-rotation of the naturally derrv- -- 

ed C2O-tetrol’, and an observed colncrdence in retention trme of Its g-tetraace- 

tate with that of 12-b (f lg. I:, together provide proof of the naturally derrved 

tetrol belnq 1,2~,3i,4R-rcosanetetrol (12e)(‘o-xylo’). 

(A) 

(C) 
ub 

f ICURE 
of the 
1,2(R) 
4:II1=_( 
refent 
end 9. 

1. CLC profiles of: CA) A mixture 
synthetic 1,2(S),3(R),4(R)-(9_b). 
3(S),4(R)-(ll_br, ana 1,2T~),l(~). 
2bT tetra-O-scetyl-icossnetetrols; 
on times (Rl) rn min.: 8.6Y,8.87, 
8, respectively. !B) letra-O-ace- 

tyl-tetrols froa ecetylation of the2te- 
trol mixture of natural derivation; RT 

served on ‘spikrnq’ wrth 12b and ljb. 
(C) 1,2(S),3(S),4(~)-letra-O-acetyl-or- 
tadecanefetroT lib. RI: 6.61. 

In order to verify the suggested rdentlty ln configuration of the CIB- and 

c20 
-tetrols, 2 1,2S,3i,lR-octadecanetetrol 128 wan synthesized by a sequence of 

reactions Identical to that employed for the synthesis of 12a, yet departing from 

trrdecyl-triphenylphosphorane 16 rather than from 0. The reported dextro-rotation 

of the naturally derived octadecanetetrol. 2 and the observed CLC-coincidence 

(f1q. 1) between Its c-tetraecetate and lib, prepared by acctylation of the synthe- 

tic octedecanetetrol, together suggest that the Cl8 -tctrol of natural provenance 

1s Indeed 1,2~,3~.4R-octadecanetetrol 12s.’ 

*In the course of the present work we learnt, 
Sukh Dev, 

through correspondence with Dr. 
that he and his colleagues had synthesized various C 

Pendently establlshed the conflquratlon of the naturally derive 
-tetrols and lnde- 

‘! CIR-Isomer as xylo. 
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The acquired knowledge about the atereochem1etry of the long-chain tetrole 

derlvlng from a higher plant provide8 a helpful requisltc for unveiling their bio- 

synthetic origin including a poes1ble biological relationahlp to the long-known 

phytoephinqoainee with their well-eetabliahed 2~,3~,4R-2-aa1no-l,3,4-alkanetriol 

atructuree (1.5). 

13a : R = H 

13b : R =Ac 
15 

E XPtRlMENlAL 

General. M.ps. were deternlne 
acop- and arc uncorrected. 

f,1n capillary tubes or on a Rcichert n.p. nicro- 
C-NMR spectra (at 125 MHz) and PMR spectra 

(et 500 MHz) were measured on a Brukcr HX 500; 90 MHz PHR spectra on a Bruker 
HX 90 E apectroneter, all, when not otherwise indicetcd, in COCl 

?’ 
with TMS aa an 

internal atandard. Optical rotations were determined 1n 1 dm nit o cells on e 
Perkin-Elmer 141 polarimeter. IR-spectra were run 1n KBr on a Perkin-Elaer 421 
1netrument. Mees spectra were recorded ua1nq a VC Micromesa 7070 instrument, equip- 
ped with a VC 2035 data syetem, operatlnq et 70 eV or 1n the chemical ionizet1on 
mode with laobutane es the reactant gas. CLC analyses were performed on a Sigma 
I gas chroratoqraph fitted with a fuatd silica capillary colun? (0.3 mm i.d., length 
50 ml contalnlnq a croeel1nkep allicon SE 54 film :film thlckneea 0.52 uH); carrier 

s 
aa: H ; flow rate: 40 cneec 
ure, 2800; 

; split 1;jection (1:30) with injection port tempcre- 
ieothernal operation at 280 . Microanelyses were performed et the LEO 

company by Mr. C. Cornell and his etaff. 

Me% ~~-O-1sopropy11denc-6-o-r1b~,ptntodialdo-1,4-furanoeidt S_a. Methyl 
2.~-~-1eopropyl1den@-6-o-r1bofuranoside was oxidized with chromium trioxide: 
pyr121ne (1:2lRin dichloromethane. following the detailed instructions of Moormen 
and Borchardt, to 9bye, efber chr8letocjraphy. a 60% yield of pure, cryetalllnt 
aldthyde, m.p. 59-60 [lit. 60-61 I. 

Alternatively. the trensforngtion was accomplished by an adoption of the Swern 
procedure for oxidiz1nq abcohola 
(25 ml) was cooled to -60 

: oxalyl chloride (1.0 ml; 11 mnoll in CH2C12 

(5 ml:, 
(CHC13: Dry ICC); DMSO (1.7 ml; 22 nmoll, 1n CH Cl2 

was added under stirring at such a rate that the tfyp. did not txc ed -50’. a 
followed by methyl 2,3-0-isopropylident-B-D-ribofuranoeide (2.04 9, 10 mmoll, 
diseolvtd in CH Cl (IO-ml) and edded 1n the course of 5 min. After en edd1tional 
15 min, tr1ethyfamine (7.0 ml, 50 mmol) wa8 introduced and the stirred solution 
was allowed to cone to room temp. Ten l 1n later, water (50 ml) wan added. The or- 
ganic phase, supplemented -1th two CH Cl -extrecte, waa washed with brine. dried, 
and concentrated to a syrup (85%) wh1$h,2 accord1nq to PMR-analyala, coneisted of 
a ntqrly 111 ratio of two aldthydes. Separation of thcee by flash chromatography 
(hcxene:ether. 1:2) gave a crystalline aldehyde, shown to be the ribo-aldehyde 
S_e described above, and a non-crystalline aldehyde identified 

lidtne o L lyxo- tntodialdo-1 4-furanoaide 5J by means of 
%+;,;9-O”,e~.~,?it 7.J6 L3H.a). 4.56 (lH,d,O-H), 4.58 (lH,d,Z-Hl, 
5.05 (lH,m,J-Hl, 5.06 (lH,a,l-H), a;d 9.65 (lH,a,5-Hl, identical to that of the 
known, independently prepared enantioatr 5~ (v1de infral. In a second oxidation 
experiment, in which the reaction mixture wasxrredel 20’ for 1.5 h before 
working-up, the 5_s:5$ - retio increased to 4:l. 

Pentedecyltriphenylphoephonlun bromide,?. Palmitic acid was quantftatlvely 
converted into pcntedecyl bromide a8 described by Meyers and.flcminq. RcRct ion 
of the bromide with triphenylphosph1ne, according to Cunn1nqhar and G199,‘; afford- 
ed ptntadecyltriphenylphoaphonlum brom1dt a8 colourltee cryatala, a.p. 91 
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49 f The methyl fursnoside 7-b (156 m,) was hydrolyzed In a mixture of dioxant (25 ml) 
and I M MCI (0 ml). After 8 h at 20 , the reaction was complete. After work-up as 
described above for the epimtric BC, the 1 x0-a gar 6195 mya 67s) ~8s obtained as 
colourless cryetals, l mp. (1iquid~ryata1~10~~122 [a] - 15.0 (10 mini--18.1’ 
(20 h) (c 0.5, pyridint). (found: C,69.56;H,ll.40. Caic. f8r C20H4,,04:C,69.72f 
H.11.70). 

1 2(S),Y(R),4(Sl-Icoaanetetrol loa. 
d 

Iht r-l ro-sugar Rs was reduced with sodium 
borohy ride-in methanol as described above for -+ t e O(R)-epimer, to give 

lourlgsa crystals (from methanol) (78L), amp. (liquid crystals) b he tgtrol 

;p- 2.1 
159 -154 . 

(c 0.3, pyridine). The identity of the product followed from a coapa- 
ris8n with the enantiomer (vidt infra). (Found: C,69.26;H,12.00. Calc. for 
C20H4204:C,69.32;H,12.22). - - 

Moth 1 (2)-5,6-dehydro-5,6,7,8,9,10,11,12,1),14,15,16,17,1~,19,20-hexadecad@oxy- 
2$-O-isopropy lidene-a-o-lyxo-icosofuranoaidt 6,~. Methyl 2 5 O-leopropylidene-a-o- 

vxo-pentodialdo-1.6-furanoside 5c. prepared from o-mannoa; by the method Of Iron- 
chet bt al _ -.’ “ was converted into6_c exactly as described above for the a-r-lyxo- 
enant iomer 6-b. Ihe oily product exhibited a PMR-spectrum indistinguishable froa 
that of 6-b. 

Methyl 5,6,7,8,9,10,11,12,1Y,14,15,16,17,1~,19,20-htxadecadeox -2 J-O-is0 ro 
;;i;d;;e-s-o-lyxo-Icoyfuranosidt 7,c. Catalyti; :;~r;~~,~~d;~- 
sa ura ed furanoaide 7c aa colourlesa crystals 

Its PMR-spectrum wss identical with that of 7) reportedDabove. (Found: 
C,72?3R;H,11.64. Calc. for C24H4604:C,72.51;H,11.651. 

5,6,7,8,9,10,11,12,1Y,14,15,16,17,18,19,20-~txadccadeoxy-o-,1yxo-icoso~uranose 
Rh. Acid hvdrolvsis or the rursnoelde 7c was performed as described above for the 
tnantiomtric series. 
(liquid crystals1 112’+125 . lhe D’%iz’+ 21.-b’ (10 nin)+ + 26.4 (80 hl (5. 0.5, pyri- 

gar t% was isolated as cglourless crystals, l mp. 

dine). (Found:C,69.40;H,ll.76. C!lc. for C20H4004:C,69.72;H,11.70~. 

1 Z(R),5(Sl,4(R)-Icosanttttrol 1La. 
descri +i 

Reduction of the sugar 8). performed es 
ed aLove Tar the enantiomeric series, affordeg thtotetrodOas coJourltss 

crystals (from methanol). map. (liquid crystals) 159 -159 [a] 
pyridint). The MS, recorded both in the electron impact and CI 

+ 2.5 (c 0.28, 
Rode, was Yirtually 

indistinguishable from that of the 2(2), J(E),4 
1410.1280,1255,1110,1080,1050,1020, and 710 
C H 0 :C,69.52;H,12.22). 
$1 ‘ei;d4 

On mixing equal quantities of the enantiomers 103 and 
recrystsllirotion from methanol the racemic l edification use obtained. Its 

mmp. end IR-spectrum were indistingiushablt from those of the enantiomers. 
1 Z(R),J(S),4(R)-letrn-0-acet I-icosanetetrol ll_b. 

lateaL as de:cribed aboveor t e 
The tetrol lra wea acety- 

&S) J(R) A(R)-di;;t;;pom;;j2~ht tetgaacetate 
etparattd from htxant in colourltss_n~edTe;, r.p. - 
PMR-spectrum ($00 MHz) 6 0.07 OH,t,ZO-H),- 1.25 (28H,br:s 

+ 20.5 (c l.O,CHCl 
. ,6%9-H,, 1.5I5 (2H,m,5-a 

2.05-2.12 (12H,Js,4xMeCO-), 4.1ZljlH,dd,l-H ), 4.23 (lH,dd.l-HR), 5.15 (2H,m,2-H 
and 4-H). end 5.28 (lH,dd,Y-Hl. C-NMR: 6 f4.0 (C-l), 20.5-20.7 (OxHeCO), 22.5 
(C-19). 25.0 (C-18). 29.2-29.5 (C-7-C-17). 50.7 (C-6:. 31.8 (C-5). 6x9 (C-l), 
60.4 (C-4). 70.4 (C-2, or C-J), 70.6 (C-J, or C-2). and 169.8-170.5 (oxMe=). 
(Found: C.65.OB;H,9.75. Calc. for C2RH500R:C,65.J4;H,9.79). 

l-O_~enzy1-~-0-isopropy1~dtnt-a-o-xylo-ptntod~aldo-~-furanost 52. 1,2x5,6- 
Diisopropylidcnt-o-glucofuranose was-converted into the crystalline y-i-benzyl-5.6- 
di-O-afTtyl-1,2-O-iaopropylidtne-o-glucofuranose as described by Meyer ond Reich- 
stein. Further-elaboration of tpfi diacetatt into the aldthydt 5_d followed the 
directions of Horton and Swanson. 

16.17,lE 19.20-hexadeca- 
6~. Reaciion of t;e aldehyde 5d 
described above for analogous* 

cases, 62% yield as colourlese crystals (from 
methanol), e.p. yielded t:~_:~b”~o~ied”S:.~~ ‘i :20;;;Cfl:. PMR-spectrum: (90 MHz) 6 0.89 
(JH.t,ZO-H), 1.26 (22H:br.s?,9+19-H), . and 1.52 (JH,s) gem. Mt’a,l.Ol 
(ZH,m,B-H), 2.05 (2H,m,7-H), 5.80 (lH,d,J-H), 1.5-4.7 (2H Zxd,PhCH ) 4.60 (lH,d, 
2-H). 4.90 (lH,dd,O-H), 5.55-5.70 (2H,(n.S-H and 6-H). 5.42 (lH,d,t-ti), and 7.28 
(5H,br_s.,Ph). (Found: C,76.11;H,10.22. Calc. for CJ0H4R04:C.76.22;H,10.22). 

5,6,7,8,9,10,11,12,1J,14,15,16,17,1~,19,20-Hexadecadeoxy-~-0-~eopropy1idtne- 
o-a-xylo-icosofuranose 73. Cstslytic hydrogenation or the Wittig product 6_d (4.5 g) 
in ethvl acetate (200 ml) with 5% palladium on charcoal (900 mg) proceeded smoothly 

1. 
1, 

to give a gelatinous residue. converted into s crystalline product on drying 
:5.7 g.99%1. lhe product stparatgd as 5fllourle8a crystals from methanol containing 
a few drops of water, l .p. 82-85 . [o] - 15.7 (c, l.O,CHCl ). PMR-spectrum: 
(90 MHz) 6 0.87 (3H,t,20-H), - 1.5 (lO~,br.s.,S+lg-H), 1.35 f5H.s) and 1.49 (5H,e) 
qer. Me’s, 1.56 (lH,s,OH:, _ 4.05 (2H,m,l-H and 4-H). 4.48 (lH,d,Z-H), and 5.88 
(lH.d,l-H!. (found: C,71.76;H,11.58. Calc. for C25H4404: C,7~1.8J;H,11.55). 



5,6,7,R,9,10,11,12,1),14,15,16,17,18,19,20-He~adecadaoxy-o-xy1o-1coaofuranose 
Ri. Rydrolyais of the iaopropylidena-derivative 7e (2.5 ql was performed in dio- 
Ane (160 ml) with 1 H HCl i40 ml) 

I (ai%) (from methanol), l ep. 
.O (17 h:. 
,t,zo-Hl, 1.27 (24H,br.s,,8+19 

(br.d., 5-H in R-anoner), 3.99 (dd 
(d,Z-H rn B-anomerl. 4.12 (dt,O-H 
(s,l-H in A-anoeer), and 5.41 Cd, 
for C20H4004:C,69.72;H,11.70~. 

et ao” for 3 titoogiveothe c$&latall~ne auger 
quid cryatala) 116 -135 . [al + 1.4 (10 l rnl 
MHz) (CDCl plus one drop ofDCH 001 6 0.89 
Hl, 1.58 &.n,6-H1 1.71 (2H m 3-H) 3.89 
3-H in a-anomer), 4:OO (dd,2-;( In a-knonerl, 4.04 
in a-anoaerl, 4.15 (dt.4-H in 9-anomer). 5.09 
-H in a-anonerl. (Found: C,69.90;H,11.81. Calc. 

1 2(Sl,>(S),4_(Rl-Icoaanetetrol 129. 
* 

Reduction of the sugar 8~ with sodrue boro- 
hydri eOyi~l~~~+t~c2~r~st~l~~nee~~~~~~~~~~~~2~~r~~7~t~~no~~~ m~~;l~~~~~‘d,~:y~:ala) 

~~a*~~~t~al~yo~dcn~icelc*r;h ;hat of th; 1:29Si, 
. . 

5iR),OTRl-iaomer (vidc aupral. 
(Found: C,69.57;H,12.14. Calc. for C20H4204:C~69.J’I;H,l~.221. 

1 2(S),5~SI,4(Rl-letra-O-acetyl-lcosenetctrol 12b. 
7t 

lhc tetrol lza was acety- 
late rn the uauel wavaive the tctraacctatc 12b aa colourleaa crystala (from 
hexane), l p. 54-56”. [alLU; 2.Y’ (c l.O,CHCl 1. PiR-spectrum: (500 hRr1 6 0.88 
()H,t,20-H:, - 1.5 (tRH,6r.a.,6--19~H), 1.54 ?ZH,m,S-H), 2.06-2.12 (12H,4a,4xheCO- 

fYOO 
:lH,dd,l-H ) 4.40 (lH,dd,l-H 1, 5.12 (lH,q,L-H), and 5.50 (2H.e.2-H and 5-H 

C-NMR: 6 14.0*&20), 20.5-20.5 ?4rheC0-1, 22.6 (C-19). 24.8 :C-la), 29.1-29.6 
(C-7-C-171, 50.4 (C-6) 51.6 (C-51, 6r9 (C-1). 69.5 CC-41, 71.2-71.5 (C-2 and 
C-51. and 169.9-170.7 !QrMeCO-1. :f ound: 
C.65.54:H,9.79). 

C,65.45;H,9.81. Calc. for C2RH500R: 

;: 

3-0-Benzy1-(2~-5,6-dehydro-5,6,7,8,9,10,11,12,1~,14,15,16,17,1fl-tetrad@cad@oxy- 
u-fi-laopropylidcnc-a-o-xylo-octadecofuranoac. This Wittlg product was synthcsired 
exactly as described apgve for the higher homologue 5$, yet with tridecyltriphe- 
nylphosphoniun bromide aehvrng as the ylidc prccuraor, and woo obtained aa a 
colourlcaa 011. [a] - 72.5 (5, 1.1, CHCl5). (Found: C,75.08;H,9.88. Calc. for 
C2RH4404:C,75.6Y;H,9.97). 

5,6,7,8,9,10,11,12~1~.14.15.16~17~18-1etradacadaoxv-1.2-0-isooroov1~d@ne-a-o- 
xylo-octadecofuranoae. ?d 
oalladlue on 
r------- 

carbon in ethyl acetate affogded the saturatsd2flroductoas a colour- 
less solid after drying (85X), n.p. 82-84 (from MeOH>. [al - lZ.R (5, l.O,CHCl51. 
[Found: C,70.68;H,11.36. Calc. for C21H4004: C,70.74;H,ll.5?). 

5,6,7,8,9,10,11,12.1),lo,l4,l5,l6,l7,lR-l~tradacadeoxy-o-xylo-octcdccofuranosc. 
Acid hydrolysis of the isopropylidenc-sugar a 
less crystals ifrom methanol:, mmp. (liquid .lf~:~~~,‘:~5~s~1p,~real ;sISolour- 
cl0 min: + 0.0 (20 h) (c 0.9. pyridincl. (Found: C,68.59;H,11.40. talc. for 

C18H7604: C,68.52;H,11.43:. 

Sodium borohydride reduction of the 

the electron with fhosc of the C-20 homologucs; 
In the CI-mode oeaks were orominent at m/z: 519(M+1:.501.285.265. and 257. (Found: 
C.66.90:H,11.6R: Calc. for’ClRH,R04:C,67.R9;H,12.01~~ 

C-l,% 
49-51 . 
C.64.17 
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