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SYNTHESIS OF GUGGULTETROL

fbstract

To assign the stereochemistry of guggultetrol, optically
active diastereoisomers of guggultetrol (1,2,3,4-occtadecane-
tetrol) viz., D-arabino-, D-xylo-, and D-rib>-1,2,3,4-
gctadecanetetrol were synthesisad from two different raoutes
starting from D-glyceraldshyds acetonide and pentoses. The
configurational structure of guggultetrol was assigned as

BD-xylo~1,2,3,4-octadecanstetrol®,
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INTRODUCT ION

The tetrols isolated from Commiphora mukul are a

mixture of 1,2,3,4“o0ctadecanetetrol (50%), 1,2,3,4"nonadecane-
tetrol (7%) and 1,2,3,4-eicasanetetrol (40%) with minor
amounts of ather components, possibly lower (C,4,C};) and
higher (821, CZZ) homologous tetrols, Thess tetrols have
three asymmetric centres and hence for each tetrol four
racemates are possible, It was shown that the various long
chain tetrols isolated from C., mukul have the same configu-

ration at the chiral centres.1

Guggultetrols must have different configuration than
that of the synthetic L-arabino-1,2,3,4-sicosanstetrol,?
which has a quite distinct m.p. (116-119%) than that of
the 1,2,3,4-eicosanetetrol (m.p. 85-87°) isclated from
C. mukul. (+)-Xylo- and (+)-arabino-1,2,3,4-nonadecane-

tetrols, and (*)-lyxo-, and (+)-ribo-1,2,3,4-octadecaneterols

Tepresenting all the four possible stereoisomers of long-
chain 1,2,3,4-alkanstetrols have been synthesised and their
IR spectra recorded.3 But it has not been possible to draw
any conclusion on the stereochemistry of the gugqultetrols

by comparing these spectra with that of guggultetrals.1
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NMR spectra of guggultetrol-diacetonide, guggultstrol-

tetraformate, and guggultetrol-tetraacetate do not throu

any light on the stereochemistry of the guggultetrols,

Hencs, to establish t he stereochemistry of guggultstrols,

optically active diastereo-isomers of 1,2,3,4~octadecane-
tetrol, the major compment of the tetrol mixturs, wers

synthesised.

Previous Synthasié of Long Chain Tetrols

There are only a few synthetic approaches currently

available for the synthesis of 1,2,3,4-1ong chain tetrols,

The synthetic scheme (gigl_j) of R. Gigg and C,D,
Warren® utilizes optically active allyl 6-0-allyl-2,3,4-
trizbenzyl-L-D-galactopyranoside (1) as a starting material
for the synthesis of optically pure L-arabino-1,2,3,4-
gicosanstetrol, Crystalline 2,3,4-tri-0-benzyl-D-galactose
was prepared from 1 by isomerization of the allyl groups
to prop-1-enyl groups and removal by acid hydrolysis,
Reduction by sodium borohydride gave the crystalline 2,3,4-
trighenzyl-D-galactitol (2), which was converted into
crystalline isopropylidene derivative (3). Benzylation of
compound (§) and subsequent acid hydrolysis gave 1,2,3,4-
tetra-0-benzyl-D-galactitol (4) which on oxidation with
periodic acid gave 2,3,4,5-tetra-p-benzyl aldehydo~lL-lyxose

(58). A Wittig reaction between the aldehyde (5) and the
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phosphorane prepared from n-pentadecyltriphenylbromide gave
the olefin (6), which was reduced catalytically to L-arabino-

1,2,3,4-tetrahydroxy eicssane (7).

B. Palameta and V. Zambeli3 have synthesised the four
possible long-chain D1-1,2,3,4-alkanetetrols in connection
with the synthesis of phytosphingesine, The synthstic
scheme of these syntheses are outlined in Fig, 2. Dfrxylo—,
and Dk-arabino-1,2,3,4-nonadecanetetrols were synthesised
from 2,3-dihydroxyoctadecanoic acid (8). threo-2,3-Dihydroxy-
octadscanoic acid (88) was acetylated and the diacetate (3a)
obtained was converted to the acid-chloride (102), which on
treatment with diazomethans gave diazoketone (ll_). This
was convertsd into(12a) by tmating with H,50, in dioxane.
LAH reduction of 12a gave the required DL-xylo-1,2,3,4-nona-
decanetetrol. The configurational relationships between the
hydroxyl substituents on carbon atoms C-3 and C-4 of the
products remained unchanged with respect to the original
2,3-dihydroxy acid, and it was shown that the hydroxy
substituent on the neuly formed assymmetric centre had the

threo-configuratiun./ DL-Arabinc-1,2,3,4~-naonadscanstetrol

was synthesised in similar lines starting from erythro-2,3-

dihydroxy octadecanoic acid (8b). DL-Ribo-%, and DL-lyxo-

1,233, 4-octadecanstetrols were synthesised starting from
4-hydroxy-trans-2-octadecencic acid (16). It was obtained

from allylic bromination of 14 and subsegquent hydrolysis of
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the bromosster (15). Peracid hydroxylation of 16 afforded
a mixture of two isomeric lactones (17) from which the
tetrols 18 and 19 were obtained by LAH reduction. The
configuration of these tetrols was assigned as DL-lyxo-

(18) and DL-ribo-(13), based on their IR spectra and mekhing

paint,

PRESENT WORK

Carbohydrate intermediatss were used as starting
materials for the synthesis of optically active diastereo-
isomers of 1,2,3,4-0ctadecanstetrol. Carbohydrates have
an array of hydroxyl groups and an aldehyde functionality,
which was exploited for the introduction of long chain by

Wittig reaction followed by hydrogenation.

D-xylo-1,2,3,4-0ctadscanetetrol, D-arabino-1,2,3, 4~
octadecanetetrol and D-ribo-1,2,3,4-octadecanetetrol were
synthesised by two different routes starting from D-glycera-

ldehyde and D-pentosss,

1. Synthesis of D-xylo-1,2,3,4-octadecanstetrol, D-arabino-
192,3,4-0ctadecanstetrol and D-ribo-1,2,3,4-0ctadecanstetrol,
from D-glyceraldehyde acetonide

D-glyceraldehydeacetonide has been used very sxtensively



43

for the synthesis of biologically active compounds,4
like prostaglandinss, amino acids,5 and an unnatural
enantiomer of the antibiotic pyridindolol.7 Rescently,

pentitolss’gs and haxitals8 have also been synthesised

from D-glyceraldehyde acetonids,

D-glyceraldehyde acstonide sesmed to be ideal
precursar for the synthesis of ootically aﬁtiVe diastereo-
isomsers of 1,2,3,4-cctadecans tetrol, as it has the
right configuration at C-2 carbon atom, and an aldehyds
functionality for the introduction of the long chain using
stereoselective Wittig reaction'® leading to a cis-olefin.
The resulting gis-olefin can be subjected to stereospecific

dihydroxylations to furnish the required tetrols.

D-Glyceraldehyde acetanide (22) was prepared from
D-mannital11 (Fig. 3). D-Mannitol was converted into the

diacetonide-D-mannitol (21) by treatment with dry acetene

and anhydrous zine chlorids, The cleavage of the diacetonide~
D-mannitol (22) was carried out using lead tetraacetate in

dry benzens. The resulting aldehyde was very unstable and

hence it was used in the next step without being isclated

(from lead tetraacetate cleavage).

The Wittig salt, pentadecyltriphenylphosphoniumbromide(23)
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was sarlier prepared by Jill Cunnigham and Roy sigﬁif§:jiég"

i

by heating pentadecyl bromids and trishenylphosphine at
140° for 5 hr. However, this reaction furnished a glassy
material, instead of a crystalline solid (m.n. 92%), as
reported. Attempts to prepare 23 by refluxing the penta-

13

decylbromide and triphenylphosphine in bsnzens and

toluene13

furnished the product of similar nature, Howsver,
acetonitrile was found to be suitable solvent for this
~eaction, when pentadecylbromide and triphenylphosohine uwers
refluxed in dry acstonitrile and the product on treatment

with dry ether furnished the crystalline solid (m.p. 90°)

of pentadecyltriphanyl phosphoniumbromide (gg). Pentadecyl-

14
bromide was prepared from palmitic acid by Hunsdiecker reactione

It is known that, Wittig reaction of the reactive phospho-
ranes (alkylidene phosphoranes) with carbonyl compounds in
non-oolar solvents like benzene, ether etc, in the abssence
of salts, leads to the formation of olefin mixture, in which

. . . 5
cis-isomer uredomlnates.1g’1

We therefore tried the Wittig
reaction of the D-glyceraldehyde acetonide (22) with
pentadecyltrinhenylphosphorane in benzens/ether solvent
mixture, Pentadecyltriphenylphospharane soln was obtained
by treating the Wittig salt {23) with phenyllithium in

ether and filtering the salts formed during the generation

of red coloured phasphorane., To this soln of phospharans,

was added a soln of 22, After refluxing for 6 hr and the



usual work-up gave a single olefin (24) which was assigned
cis-geometry from its IR spectrum. The olefin exhibited

-1 s is
no absorption at about 965 cm , a charactsristic of

trans-isamer' 0?17, The cis-olefin (24) exhibited the

spectral charactsristics expected of 24, IR (Fig. 13):
(neat) C=C 1660 cm"1, gemdimethyl, 1375 and 1385 en™ .
PMR (Fig. 14): C=C-H, 2H, m, 5.4 ppm. Mass (Fig, 158):

m/e 324 (M, 8.16%).

The cis-olefin acetonide (24) was then hydrolysed with
10% ag. perchloric acid in dioxane to cis-olefindiol, which
was repeatedly crystallized to constant melting point
(58-59%), This olefinic diol (25) was reprotectsd to the
cis-olefin acetonide, which exhibited the same spectral cha-
racteristics as the total product described earlisr, This
indicates that the crude Wittig product was essentially
only a cis-olefin acetonide. Houwsver, purified 24 was

ysed in the dihydroxylation reactions.

(a) Synthesis of D-xyle-1,2,3,4-octadecanstetrol and

D-arabing-1,2,3,4-octadecanstebrol: The trans-dihydro-

xylation of the cgis-plefin acetonide was expected to give

D-xylae-, and/or D-arabino-isomers (Fig. 4).

For trans-dihydroxylation of olefins, performic acid
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is the fregquently used reagsnt.18’19 Performic acid when
treated with an olefin, forms an spoxidse which is then
clesaved by formie acid with opening of the oxirane-ring
in one or both possible directions to give a monoformate
or monoformate mixtures (Fig. 5).18 In usual practice,
the material is precipitated with water and hydrolysed

with alkali to give trans-diol mi*ture.

In case of cis-olefin acetonide (24), a study of
molecular models (Dreiding) revealed that the conformation
A (Fig. 5) is preferred since it is sterically least
strained. In conformation A of 24, the top surface (the
face bearing O-alkyl group) is shielded by one methyl group
of the isopropylidene moisty. Therefgore the initial attack
of the performic acid on double bond of the 24 would be
expected to ocecur from below surface (ocpposite to the face
bearing 0-alkyl group), which is sterically less hindered,
Considering this conformational preferencs of 24, we expected
a stereospecific epoxidation leading to 26 (Fig. 4), The
acid catalysed cleavage of the resulting epoxide (26)
might occur from éiﬁhﬁer directions a or b (26, Fig. 4).
On the basi& of a bimolecular reaction pathway and conside-
ration of thélinductiUe substitueﬁt effects which are believed
to govern the regiochemistry of the opening, direction a

20 21,22

is preferred, However, there are reports s wheare
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direction b was preferred. In case of 26, direction b

was expected to be preferred, because the incipient
carbonium ion in the transition state at carbon atom C-3.
will be stabilized through lone pair interaction on

oxygen atom of isopropylidene acetal group{B, Fig. S5),
whereas there is no such stability conferred to the
incipient carbonium ion arising from other cleavage (a,

Fig. 4). As a consequence, a rsgioselsctive opening of the
epoxide (26) was expected to give D-xylo-1,2,3,4-octadscane-

tetrol as a major product.

In practice, when 24 was treated with performic acid,
two products were formed; the major one D-xylo-1,2,3,4-
octadecanetetrol [38%, m.p. 83-84%, IR (Fig. 21):

T, 3320 en™'. PMR (Fig. 22):

(KBr-Pellet) OH 3420 cm”
(DMSD-DE): 0-CH, 3H, 3 bm, 3.75 ppm} 3.94 ppm and 4,2 ppm,
Mass (Fig. 23): mfe 319 (M +1, 1%i} and the minor D-arabino-
1,2,3, 4-octadecanetetrol (156, m.p. 136-137°, IR (Fig. 19):
(KBr-pellet): OH 3350, 3240 om™'. Mass (Fig. 20): m/e 269
(M -49; 2%) ]. The stereochemistry of these products was
confirmsed by correlation with the authentic samples
synthesised from pentose route (Figs. 9 and 10), in the

usual manner (m.p., m.m.p., IR, optical raotation). These

results are in good agreement with our theoritical predictions,



(b) Synthesis of D-ribo-1,2,3,4-octadecanetetrol: cis-

Dihydraxylation of 24 was expected to yield D-lyxo-, and/or

D-ribo-1,2,3, 4~-octadecanetetrols (Fig. 6).

For cis-dihydroxylation of olefins osmium tetroxide
and alkaline potassium parmanganate are the most commonly

23 . . .
The mechanism of the reaction involves

used reanents.
the initial formation of a permanganate and osmate estars.
The osmate ester is converted to the glycol, preferably by

a raductivae cleasvage of 0s-0-bond, while the glycol is obtained

from permangsnate ester by hydrolysis.23
Metal chlorates like potassium, sodium, barium etc.
are used along with catalytic amount of osmium tetroxide

24 These

for the cis-dihydroxylation of the olefins,
oxidations presumably occur through the formation aof an

osmium (VI) ester comnlex, which is hydrolysed by chlorate
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ion to regenerate osmium tetrcxide.24

In the case of §;§7ale5in;acatmmide_(gﬁ, conformation
A, Fig. 5), the osmium tetroxids would approach the double
bond from the below surface (oopesite ta the face bearing
O-alkyl group), as it is less hindered. And heﬁce we
expected stereospecific cis-~dihydroxylation resulting in

the formation of D-ribo-isomer,

Osmylation of the 24 was carriesd out using 0s0, and
sgdium chleorate in ag. tetrahydrofuran. Reaction was
complete in 3 hr, The crude product was hydrolysed using
aq. HClp, in dioxane. From the resulting crude product, a
crystalline solid was isolated in 15% yield by chromategraphy,
which was identifisd as D-ribo-1,2,3,4-0ctadecanetstrol by
comparing with the authentic sample synthesised by pentose
route (Fig. B). This result is in good agreemsnt uwith
our theoretical prediction as well as with the empirical
formaiation of the stersochemical outcoms of osmylation of
allylic alcohols and their derivatives proposed by Y. Kishi
and co-uorkars.g D-ribo-isomer exhibited the following
spectral characteristics., IR(Fig. 28)(KBr-pellet): OH 3420,

1

3350.cm . PMR (Fig. 26) (DMSD-D_.): 0-CH

6 2
0-CH, 2H, d, 4.2 ppmy 1H, b, 4.4 opm, Mass (Fig. 27): m/e

284 (M =34, 11.9%).

» 2H, b, 3.5 ppm,
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Thus synthesised, D-xylo-, D-arabino-, and D-ribo-
12,3, 4-0ctadecanstetrols were compared with the
guggultetrol in order to assign the stereochemistry of

the latter,

D-Arabino-1,2,3,4-octadecanetstrol (m.p. 136-137°)
and D-Tibo-1,2,3,4-octadecanetetrol (m.p. 116-117°) have
quite distinct m.p. and IR spectra ?r&m that of the
natural praoduct (m.p. 82-83°), and hence the absolute
stersochemistry of the natural product is not that of
these two isomers. Whersas, D-xylo-1,2,3,4-octadecanetetrol
is identical with the natural product (IR, Mass, m.p. M.M.p,
optical rotation), and di-0-isopropylidene D-xylo-1,2,3,4-
octadecanetetrol which was prepared by treating D-xylo-
isomer with dry acetone in presence of anhydrous ferric-
chloride, is identical with tﬁe di-0-isapropylidene derivative

of the natural product. Hence the natural product is

¥D-xylo-1,2,3,4-0ctadecanetetrol®,

This clarrifies the stersochemistry of guggultetrol.

The physical constants and spectral data of D-xyleo-,
D-arabing-, D-rib0-1,2,3,4—6ctadecanetetrols and guggultetrol

are given in the Table 1.
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Table 1. Physical and spectral data of guggultetral
and 1,2,3,4-octadscanetetrols
/
1,2,3,4~0ctadscanstetrol
Compound
Guggultetrol D-xylo- D-arabino- D-ribo-
m.p. g2-83° 83-84° 136-137° 116-117°
p in + 11.4(8.34 +10(C.11%) +50(C.05%) -8.86(C.44%)
EtoH
IR (nujol) 3400, (KBr~pellet) (KBr-pellet) .(KBr-pellet)
3200,2920,2850, 3420,3320, oo00,3245,  3420,3350,
2920 2860 2920,2840,  2920,2850,
1470,1142,1070, 7§ ¢5’1138’  1460,1406,  1465,1215,
850 ’ ' -1 1255,1110, 1068,1040
1070,850 cm 217 10200714 en”"
1076 cm moe
PR )
CHo.C Cﬁa 28, 1.25 ppm 28, 1.25ppm s, 1.30ppm s, 1.30 ppm
-2 1.30 ppm 1.30ppm
D-Cﬁg 1H,dd,3.5ppm 1H, dd 3.50 bm,3.38ppm bm,3,55ppm
ppm
(Jgem=8Hz, (Jgem=8Hz,
= 3 . =2H2)
3, ;=2Hz) vic
1H4,3.9 ppm 1H, 3.9 ppm
0-CH bm,3.9 ppm bm, 3.9 ppm bm, 3.9ppm bm, 3.88pnpm
Mass m/e 319(M +4,0.3%)  319(M +1,1%) 269(M -49,2%) 284([;7;34
11 )
97(7%),85(12%) 97210%) 85(8%) 258(2%),74 264(19.9%
74(100%),73 74 mu%')’, 100‘7'),69 257(10. ﬁf;
( A) s 69(14%), E %; 41.66),67 256(58. 6%
61(10%), 5 347 ,61(20%) (. 6%) . 213(13.,3%) .,
(20%), 55(21%) 55(100%) .

*
PMR values given are for the di-0-isopropylidens derivatives
of tetrols,



2, Synthgsis of D-ribo-1,2,3,4-0ctadecanetetrol, D-xylo-

1,2,3,4-0ctadecanetetrol and D-arabino-1,2,3, 4-octa-

decanetetrol from respective pentoses

For the synthesis of 1,2,3,4~octadecanetetrols of
known stereochemistry, pentoses are the right starting

materials, as they have four hydroxyl groups, which will

become the hydrophilic asymmetric part of the tetrols, and

an aldehyde functionality to introduce the long-side chain

by Wittig reaction followed by hydrogenation of the resulting
olefin. In this case, the absolute stersochemistry of ths
final product is unambiguous as it is prefabricated by

choosing the right pentoss,

The course of the reaction of phosohoranes with sugars
" is unambiguous only when protected aldehydo- or ketosugars

are used.25

Although partially protected and even unprotected
aldoses were shown amenable to the reaction with various
resonance stabilized phosphaoranes, The latter reactions

however, are extremely complicated2§ When D-ribose uwas

subjected to Wittig reaction with tridecyltriphenylphosphorane

in DMF, the reaction failed to yield the required tstrol.
Hence we planned to use protected aldehydo-pentoses in ths

synthesis of vavious 1,2,3,4-octadecanetetrols,

A typical sugar e.g., glucose exists in soln as an
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equilibrium mixture of the acyclic (32) and cyclic
(furanose, 353 and pyranose, 36) (ﬁ5§1_7) forms. The
aldehydo form (32) can be trapped as dithiocacstal (37).
This dithioacetal after protecting the hydroxyl groups
(all, or the ones which are participating in the ring
formation) with suitable péotecting groups, can be

transformed to free aldehydo-sugar.

In the present case the hydroxyl groups of the pentose-
diethyldithioacetals were protected as(-isopropylidens
grgups,26’27 as it is very stable in the basic conditions
of the Wittig reactions, Thus, D-ribo-1,2,3,4-octadecanstetrol,
D-xylo-1,2,3, 4-octadecanstetrol, and D-arabino-1,2,3,4-octa-

decanststrol were synthesised from D-ribose, D-xylose, and

D-arabinose respectively,

(a) Synthesis of D-ribo-1,2,3,4-octadecanetetrol from

D-ribosse., D-ribo-1,2,3,4-0ctodecanetetrol was synthesized

from D-ribose as outlined in Fig. 8., D-ribose diethyl-

dithioacetal (38) was prepared in 80% yield by treating
D-ribose with ethansthiol in aqg. hydrochloric acid.ZB
2,3,4,5~ and 2,4,3,5-di-0~-Isopropylidene-D-ribose diethyl-
dithioacetals (39) were earlier29 prepared by treating 38
with dry acetone and anhydrous copper sulfate for 36 hr,

in 80% yield. However this reaction furnished 39 in
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70% yield only, In this reaction anhydrous capper-

sulfate acts as dehydrating reagent, taking up water

which is formed in the reaction.30 Bascause of long

reaction time as well as only moderate yield using this
reagent, we tried molecular sieves (5A) and anhydrous ferric
chloride as catalysts, instead of anhydrous copper sulfate
in this rgaction, T7The reactiaon was sluggish in case of
molecular sieves and even after 48 hr, there was no complete

conversion, Hence, this reagent was not pursued further,

Although anhydrous ferric chloride is knoun to do
isopropylidenation of sugars,31 presumably no such reaction
has been tried with sugar dithicacetals. It was a pleasure
to discover that, when diethyl dithicacetal (38) was
treated with dry acetone in presence of anhydrous ferric-
chloride, isooropylidenation was complete within an hour,
to furnish fully protected dithioacetal (80% yisld) and
only a small amount of partially protected dithioacetal

was formed., The ratio of 2,3,4,5-, and 2,4,3,5-di-0~

isopropylidene-D-ribose diethyldithiocacetal (39) was almost

same as earlier reported (3:2).29

Regeneration of the aldehyde functionality was achieved
by treating 39 with mercuric chloride and cadmium carbonate

in ag, acetonitrile., Acetonitrile was found to be a better
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solvent as compared to acetone, which was used sarlier
for this purpose.32 In case of acetone some by-products
were forming, which were completely sliminated by using

acetonitrile.

For the next step, the Wittig éalt, tridecyltriphenyl-
phosphonium bromide (43) was prepared in a similar way as
described for pentadecyltriphenylphoschonium bromide (23),
Tridecylbromide itself was readily obtained by the
Hunsdicker reaction of the myristic acid (41). The Wittig

reaction of the aldehyde (40) with 43 in presence of

phenyllithium afforded olefins, which were isolated in 60%

yield by chromatography. The structure of oglefins (éﬁ)

was fully borne out by their spectral data, IR (Fig. 27)
(Neat): C=C, 1658 cm—1» gemdimethyl 1380 and 1370 cm_1.
PMR (Fig. 28) (ccza): C=C-H, 2H, bm, 5.45 ppm. Mass (Fig. 29):

m/e 396 (m+, 1.08%).

The olefin mixture (44) was hydrogenated in presencs
of 10% palladium on charcoal in absolute alcohol, The
resulting tetrol-di-0-isopropylidene exhibited following
spactral characteristics.

IR (Fig. 30) (CCl,): gemdimsthyl 1385 cm™' and 1375 cm™ .,
PR (Fig. 31): 0-CH, 34, bm, 3.9 ppm.

Mass (Fig. 32): m/e 398 (M, 1.3%). 45 was hydrolysed

with 10% ag. HC 10y in dioxane, to furnish D-ribo-1,2,3, 4~

odadecanetetrol, which was crystallized from absolute
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aleohol (m.p. 116-117°%),

(b) D-xylo=-1,2,3,4~0ctadecanstetrol from D-xyloss, D-xylo-

1,2,3,4-0ctadecanetetrol was synthesised from D-xylose (Fig. 9)

in similar lines as described for D-ribo-1,2,3,4-octadecanstetrol.
D-xylosediethyldithioacetal (47) was premared from D-xylose

by treating it with ethanethiol in ag. hydrochloric acid.19
2,3,4,5-Di-0-isopropylidene-D-xylosediethyldithioacetal (48)

was prepared in B85% yield using anhy., ferric chloride as

compared to reported 73% yield, using amhydrous cooper sulfate.19
‘Di-0-isopropylidens (48) was converted into the aldehyde

(49), which was then subjected to Wittig reaction with the
Wittig salt (43). The resulting olefin was isolated in 60f%
yield by chromatography. The structure of the oclefin (50§

was fully borne out by its spectral data.

IR (Fig. 33) (CCl,): C=C 1625 om ™',
PR (Fig. 34) (CC1l,): C=C-H 2H, bm, 5.5 ppm.

Mass (Fig. 35): m/e 396 (m+, 5.75) .

On hydrogenation over 10% palladium/charcoal, the olefin

(50) furnished the di-0-isopropylidense-D-xylo-1,2,3,4-octade-
canetetrol (51) which displayed the following spectral

charactsristics,

i 1

IR (Fig. 36) (CCla): gemdimethyl 1385 em = and 1375 cm™ .
PMR (Fig. 37): 0-CH,3H, bm, 3.9 opm; D-CEQ,ZH, 2b, 3.58 ppm

and 349 ppm. Mass (Fig. 38): m/e 398 (M, 4.63%).
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Di-0-isopropylidene (51) on treatment with 10% aq. HC1D,
in dioxane furnished D-xylo-1,2,3,4-octadecanetetrol (27),

which was crystallized from absolute alcohol (m.n. 83-840).

(¢) D-arabino-1,2,3,4-octadecangtetrol from D-arabinose.

D-arabino-?,2,3,4—octadecanetetrol’(2§) was synthesized
following similar route (Fig. 10) as described for D-ribo-,

and De-xylo-isomers.

D-Arabinosediethyldithiocacetal (53) was prepared in

9% yield and was converted to di-0-isopropylidene derivativs

in 92% yield by ferric chloride catalysed isopropylidenation

as compared to 750 yield by conc. sulfuric acid catalysed

isogrcoylidanation.33

In all the three isopropylidenation
reactions of thioacetals (38, 47 and 53) anhy, Farric chloride
was found éa be far superior reagent than the ones egarlier

used for this reaction. The aldehyde (53) was obtained from
52, in 706 yield underwent Wittig reaction smoothly, furnishing
the olefin (56) in 60% yield, which exhibited the spectral
characteristics sxpected of (56),.
R (Fig. 39) (CC1,): C=C 1630 em™ 1.

PMR (Fig. 40): C=C-H, 2H, m, 5.92 ppm.

Hydrogenation of this olefin (56) furnished the di-O~iscpro-

pylidene derivative (57) which has the following speftral

characteristics,
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1 1

IR (Fig. 41) (cCl,): gem-dimethyl 1386 cm™' and 1376 cm™ .
PMR (Fig. 42): 0-CH,3H, bm, 3.9 ppm; 0-CHy, 2H, bm, 3.38 opm.

+
Mass (Fig. 43): m/e 398 (M , 3.18%).

Hydrolysis of this di-g-isopropylidene (57) furnished
D-arabino-1,2,3,4-octadecanetetrol., The structure was

fully borne out by spactral data, (m.p. 136-137°).

3, TBuwords the synthesis of D-lyxo-1,2,3,4-octadscanetetrol
from D-lyxoss,

Synthesis of D-lyxo-1,2,3,4-cctadecanetetrol was
attempted in the similar lines as described for other isomers

(Fig. 12).

D-lyxose was prepared from D-galactose by disulfone
method34 (fig. 1?). D-galactose-di-ethyldithioacetal was
prepared in 904 yield from D-galactose, and was converted
to disulfone {60) by treating it with peracetic acid in 95%
yield, Disulfone (60) was treated with ag. ammonia for
7 days at 24° to furnish D-lyxose in 90% yield as a pale
yellov syrup. D-lyxose di-ethyldithicacetal (§2) was obtained
by treating it with ethanethiol and ag, hydrochloric acid,'
Treatment of 62 with dry acetaone and anhydrous ferric chlorids
furnished a complex mixture instead of the expected di-0-
isoprooylidene derivative. Other reagents like, anhydrous

copper-sulfate, conc, sulfuric acid and phosphorous pentfoxide
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furnished products of simnilar nature. Since isoprooyli-
denation of 62 failed, it was planned to oremare D-benzyl
ethers derivative > of 62. When 62 was treated with

benzyl chloride and sodium hydrid936

in DM50, a complsx
mixture of products was formed, hence this method was not
pursued further., When these tuwo group orotection reactions

were failed, O-ethylidenation of 62 was tried, On treatment

of 62 with paraldehyde and conc, sulfuric acid,37

di-0-ethy li-
dene-D-lyxosediethyldithioacetal mixture (62, Fig, 12) was

formed, In this case, tuwo geometrical isomers are possibls,
ie2ey 2,334,5-, and 2,4;3,5-0-ethylidene derivatives and each,

in turn will have two enantiomeric pairs., The structure of

63 was fully borne out by spectral data,

PMR (Fig. 15) (COCLg):
D‘\

C"'ﬁ’ 1L!, bm’ 4.72 meo

O/

iH, bm, 4.92 ppm.
wass (Fig., 46): m/e 308 (M, 66.3%).
The isomeric mixture, 63 was used in the next step without

separating the isomers.

Regensration of the aldehyde function from 63 was
unsuccessful.,. The following reajents were tried for this

ournose. Mercuric chloride/cadmium carbonate in aq.

acgtonitrilse, thallium nitrate in methanol,38 methylicdide
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40 and sulfuryl chloride

in ag. acetoneBg, iodine in DMSO,
in methylene chloride.41 Since regeneration of aldehyde
group from 53 failed, it was planned to prepare aldehydo-
D-lyxose tetraacetate?? (66), a known aldshydo-D-lyxose

derivativeo

D-lyxosediethyldithiocacstal-tetraacetate (64) uwas

preparsd by treating 62 with acetic anhydrids and pyria‘ine.43

Regeneration of the aldehyde was achieved by treating 64

A
uith Br, in acetic acid,®® The resulting aldehyde (g5) when

77

subjected to Wittig reaction with tridecyltriphenylphaoschorane

failed to yield the reguired olefin,



EXPERIMENTAR

All m,pms and b.ns are uncorrected. Light petroleum
rafers to the fraction b.o. 60-80%. All solvent extracts
wars finally washed with water, brine and dried {CNaZCSOQ).

Salvents were svanorated under vacuo,

The following instruments were used for spectral/
anzlytical data: Perkin-Elmer Infrared Spectrophotometer,

model 2673 Perkin-Elmer model R32 (90 M4z) NMR spectrometer;

78

Varian Mat CH, fMass spectrometer (70 eV, direct inlst system);

Heulett-Packard 5712A and 7624R gas chromatograohs (a1
calumns, 180 em x 0.6 cmj support, 60-80 mesh chromosorb U
carrier gas, 42). All PMR spectra were taken in 15-20%
soln in CC1l, {unless stated to the contrary) with THS as
internal reference; signals ars resorted in apm ()3 while
citing PMR data the following abbreviations have besen used:
s(singlet), d{doublet), t{triplst), g(quartst), m{multinlet)
br{broad), bm(broad aultinlet), Uhile summarising mass
snectral data, besides the mnlecular ion, ten most abundant
ions (m/e) are reported with their relative intensities,
Ontical rotatinns uere measursed on a Schmidt ¢ “aendh

glaectronic Polarimster model Polatranic 1.

Silica jel for column chromatojranhy (-1003; + 200 mesh)

was activated at 125-130% (6-8 Ar) and than standardised,as

Alumina for column chromatography was (-100 « 257 mesh)

14
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activated at 400° (8-10 hr) and then standardised.46

TLC was carried out on Si0,-gel layers (0.25 mm) containing

15% gyosum and activated at 110-115° (2 hr).

All Wittig reactions were carried out in an atmosphere

of dry NZ'

1,235y 6-Di-0~-isopropylidene-D-mannitoly 21

———

Fused zinc chloride (54 g, 0.39 mole) was added to dry
acetone (270 ml), resulting turbid soln was cooled (25°)
and decanted, This soln was added to D-mannitol (20, 34 g,
0,18 mole, finely powdered). The reaction mixture was
stirred for 2 hr at 25%, filtered (recQVQring aporoximately
8 g of D-mannitol), The filtrate was added to a vigorously
stirred soln of anhy. potassium carbonate (68g) in water
(68 ml), covered over by anhy. ether (270 ml). Stirring was
continued for 0.5 hr, after which the ether acstone soln
was decanted and the zinc carbanate pellets were washed with
acetone: ether mixture (1:1, 50 ml x 3). The combined solns

were dried over anhy, potassium carbonate. Solvent

evaporation under reduced pressure furnished 1,235, 6~di-0-isopropy-

lidene-D-mannitol (21)(20g, 65%), which was crystallized

11

from water; m.p. 117-118° (1it.'', m.o. 117-1189).
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Pentadecylbromidse

To 2 saln of palmitic acid (36 g, 0.14 mole) in dry.
carbontetrachloride (400 ml) was added red mercuric oxids
(20.4 g, 0.09 mole). The reaction mixture was refluxed
with stirring for 5 min. To this reaction mixturé was
added with stirring, bromine (30 g, 0.18 mole) in dry
carbontetrachloride (20 ml) in 20-30 min, during which time
refluxing was maintsined, Refluxing and stirring continued
for 1 hr, mercuric salts were filtered from the cooled
reaction mixture. The clear filtrate was treatsd with ag.
sodium hydroxide (5%, 100 ml). Ths ppt formed was filtered
of f. CCl4 extract was separated from aq. soln, washed with
water (50 ml x 3), brine and dried, Solvent evaporated

under reduced pressure to yield pentadecylbromide, which was

12
distilled (32 g, 80%), b.p. 135-140°/1 mm (lit.'“, b.o. 177°%/

10 mm) (98% purity by gle, 104 SE-30, 200°, Rt 20.5 min.).

PMR: -CH, (3H, bt, 0.91 ppm); -CH, (28H, s, 1.33 ppm)}
Br-CH, (2H, t, 3.39 ppm, 1 = 7Hz).

Pentadecyltriphenylphosohoniumbromide; 23

12

(a) By J. Cunnigham and R, Gigg's method. Pentadecylbromide

(1.2 g, 0.004 mole) and triphenylohosphine (1.08 g, 0.004 mols)
were heated together at 140° for 5 hr. The mixture was cooled

and dissolved in minimum guantity of acetone (5 ml), sther
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was added to crystallize the product, No crystallization
took place, all attempts to crystallize the glassy products

ware failed.

b) By refluxing in benzene or toluene13. Pentadecylbromide
ng

(1.2 g, 0.004 mole) and triphenylphosphine (1.08 g, 7.004
mole) were refluxed in benzene (or tolueng, 30 ml) for 12 hr,

gsolvent removal furnished a glassy material which on treatment

with dry ether did not crystallizs. All attempts to

crystallize this material were failed,

-

¢) By refluxing in acetonitrile. ° Pentadscylbromids <79,
By refluxing i tonitrile. 'S Pentadscylbromids (15.7

0.054 mole) and triphenylohosphine {(14.4 g, 0.056 mole) were
refluxed in acetonitrile (200 ml) for 12 hr, Acetonitrile
was distilled off and the residue was triturated with dry
ether (100 ml) and cooled (0-10°) to give white solid (23)
which was filtered under Nz atmosphsre, washed with dry sther
(25 ml x 2), dried (24.5 g, 80%), m.p. 89-90° (1it.'2,

mep. 92°).

11

2,3-0~Isopropylidene-D-glyceraldehyde, 22

To a stirred scln of lead tetrsacetate (4.4 g, 0.01
mole) in dry benzene (80 ml), was added 1,23 5,6-di-0-iso-
orooylidene-D-mannitel (21, 2.6 g, 0.01 mole). After

stirring foT 40 min at 250, anhy. potassium carbaonate (10 g)

was addad, and stirred for 5 min., This clear soln containing



2,3-D-isopropylidene-D-glyceraldshyde was used in the

Wittig reation immediately without isolating 22,

142-0-Isopropylidene-cis-1,2-octadec=3-ene diol; 24

To a stirred susnension of pentadsecyltriphenylphosnhonium
bromide (11.06 g, 0.02 mole) in dry ether (120 ml), etherial
soln of phenyl lithium (20 ml of 1 molar saolnj 1.68 g,

0.02 m»le) was added dropwise, Resulting red coloured

soln was refluxed for 5-10 min, cooled (10-15%), and filtered
to remove lithium salts which were formed during the reaction,
To this red coloured soln, 2,3-0-isooronylidene-D-glyceral-

dehyde (22) in benzene (from above LTA cleavage reaction)

was added droowise, The resulting colourless reaction

mixture was refluxed for 6 hr{ttmughCout the reaction,

comolete anhydrous and inert atmosphere was maintained).

Solvent evaporated, the residue was diluted with water (200 ml),
and extracted with light petroleum (100 ml x 3). The

combined extract was washed with water (50 ml x 3), brine and
concentrated. The concentrate was chromatographed on SiDz-gel/
118 calumn (1.7 em x 64 em). While monitoring with Tle (solvent,

2% ether in pet ether), the following oooled fractions wers

collected:

Fraction 1 pet sther 50 ml x 2 alkane,
imourity

Fraction 2 pet esther 50 ml x 2 alkane,

impurity
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Fraction 3 pet éther 10 ml x 3 0.05 g, impurity
+ 24, R. 0.55

Fraction 4 pet ether 10 m1 x 4 7.5 g

Re 0.55, (1iquid)

Fraction 5 10% Et0Ac/ 10 ml x 10 2.5 g, R, 0.55
pet sther
Fraction 6 EtDAc 10 ml x 4 palar material

Fractions 4 and 5 were pooled and distilled, b.p.
185-190°(bath) /0.1 mm and identified as 1,2,-0-isopropyli-

dens-cis-1,2-octadece-3-nediocl (24).

(L), + 14" (e, 0.2%, £tois),

IR (Fig. 13) (Meat): 3000, 3940, 28603, 1660, 1472, 1386,

1375, 1255, 1220, 1162, 1065 and 865 cm™ ',

-y

PMR (Fig. 14): C-CH, (3H, bt, 0.89 ppm); CH, and tX
(304, bs, 1.26 opm); 0-CH, (1H, dd, 3.36 opm, -

il
[

J 8 Hz, 3

gem vic
8 Hz, J

6 Hzs 1H, dd, 3,92 opm;

i
H

6Hz}y; C =C -

3gem vic

[a O w0 ]

C=C-H (2H, m, 5.4 ppm).

- H (1H, my 4.7 ppm);

Mass (Fig. 15): m/e 324 (M, B.165), 309 (42.8%), 266 (27.2%),

137 (19.724), 123 (36.7%), 109 (60.54%), 97 (100%),

95 (87.75%), 83 (82.9%), 81 (B4.35%) and 55 (80.27%).

(Found C, 77.253 H4, 12.02. CoqHygly requires C, 77.77;

Hy 12.34%).
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cis-1,2-0Octadeca3iiensdiol; 2

To a stirred soln of 24 (2.5 g)‘in dioxane (50 ml),
HC10, ag. soln (10%, 10 ml) was added at 25° and stirring
continued for 5 hr, Diluted with water (100 ml), extracted
with E£toAc (100 ml x 3),washed with water (50 ml x 3),
brine and dried. Solvent evaporated under vacuo to furnish
25 (2.2 g, m.o. 540) which was crystallized from acetonitrile,
men. 58-59° (1,98 g, 90% yield), @QD - SZC(QJ 1.1%, EtoH);
Rf 0.21 (Tle, 1:23: pet ether:s ether).
IR (Fig. 16) (KBr-pellet): 3320, 2910, 2845, 1464, 1312,

1088, 1065, 1020, 872 and 710 o e

PMR (Fig. 17) (ch13): C-CHy (34, bt, 0.9 ppm); CH, (24H,

s, 1.28 ppm)s 0-CH, (2H, b, 3.48 pom); 0-CH (1H, bm,

4,5 ppm); C=C-H (24, bm, 5.42 ppm). ‘
Mass (Fig. 18): m/e 253 (M'-31, 8.8%); 236 (4,4%), 137 (2.2%),

109 (28.8%), 95 (62.22%), 83 (44t), 81 (62.2%),

67 (446), 57 (100%), and 55 (68.8%),

(Found C, 75.283 H, 12.12. C requires C, 76.05;

18"z 602
H, 12.65%).

1,2-0-Isoorooylidene-cis-1,2-octadecene diol (24) from 25

To a stirred soln of cis-octadec=3%ene diol (25, 1.8 g)

in dry acetone (180 ml), was added anhyd., ferric chloride,



(0.6 g) at 0-5° and stirred for 1 hr at 25°., Diluted
with aq. potassium carbonate (10%, 20 ml). Acetone uas
evanorated, the residue extracted with chloroform (20 ml x 3)
washed with water (20 ml x 3), dried and evanerated to

furnish yellowish liquid 1,2-0~isopropylidene~cis-1,2-

octadece-3-ne diol (24, 1.9 g).

D-Arabino-, and D-xylo-1,2,3,4-octadecane-tetrols; 28 and 27

To a stirred soln of 24 (0,972 g, 0.003 mole) in
formic acid (85%, 1.8 ml)at 10°, aq. Hydrogenperoxide (10%,
0.5 ml, 0.004 mole) was added dropuise and stirred at
25° for 12 hr. Formic acid and water were removed under
vacus { 40%), an ice cold ag. NaOH (50%, 1 ml) was added
to the residual visc ous mixture and stirred at 40-45° for
1 hr., It wvas diluted with water (10 ml, extracted uwith
EtoAc (10 ml x 4), washed with water (10 ml x 3), brine,

dried and solvent evaporated under vacuo to furnish sticky
solid (0.85 g, 90%), which was dissolved in absolute alcohol

(6 ml) and kspt at 25° for 12 hr. Fine nesdles of D-arabino-
1,2,3,4-0octadecanetetrol crystallizes out {(0.13 g, 15%),
MeDs 136_370, Recrystallized from absolute alcohol, m.p.

136-137° D) + 50 (g, 0.09% EtoH). R, 0.6 (Tlc, 20% MeOH

f
in EtOAc).
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IR (Fig. 19 (KBr-pellet): 3350, 3245, 2920, 2840, 1460,

1406, 1255, 1110, 1076, 1036, 874 and 715 cm™ !,

Mass (Fig. 20): m/e 269 (M -49, 2%), 258 (2%), 225 (2%),
137 (2%), 125 (2%), 125 (43%), 74 (100%), 69 (41.6%),
and 67 (20.8%).

{Found C, 67.463 H, 11.93. C, M350, Teguires C, 67.88;

H, 12.03%).

The mother liquor was kept at 200 for 24 hr, furnished
crystalline solid D-xyln-1,2,3,4-octadascanetatrol (0.33 g,
MePe 80—810) which was crystallized from absolute alcohol

P
(1.28 g, 30%), m.o. 83-84". (<p + 10 (g, 0.11%, EtoH).

Re 0.6 (Tlc, 20% MeOH in EtDAc).

IR (Fig. 21) (XBr-pellet)s 3420, 3320, 2920, 2850, 1465,

-1
1134, 1070, 930, 905, B60, 850, and 7R ©m .

PMR (Fig. 22) (DMSD—Da): C-cﬁs (34, b, 0.91 ppm); CH,
(264, s, 1.28 ppm); 0-CH, (2H, b, 3.45 ppm); O-CH

(14, bm, 3,75 ppm, 1H, bm, 3.94 ppm, and 1H, bm, 4.25 opm).

Mass (Fig. 23): m/e 319 (W + 1, %), 275 (1%), 225 {(2Z%),
123 (2%), 97 (10%), 95(12h), 85 (8%), 81 (14%)} 74 (100%),
69 (34%).

(Found C, 87.483; H, 11.80, C,gHsgd, Teguires C, 67.88;

Hy 12.038).
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D-Ribo-1,2,3,4-0ctadecanetetrol; 31

To a stirred soln of olefin (24, 0.324'g, 0.701 mole)
and osmiumtetroxide (0.088 g, 0.00023 mole) in ag. THF (20%,
10 ml), was added ag. sodium chlorate (0.16 g, 0.0013 mole in
2 ml water) droowise at 25°C, stirring continued for 3 hr,
diluted with water (20 ml), extracted with EtQAc (20 ml x 3),
washed with uéter (20 ml1 x 3), brine treated with activated
carbon to remove the colour. Solvent esvaporation furnished
the viscous liquid (0,32 g) which was treated with aq. HC1o,
(10%, 2 ml) in dioxane (10 ml) for 1 hr, Diluted with water

(20 ml) extracted with E£tpAc (20 ml x 3), washed with water

(20 m1 x 3), brine, dried and evaporated to furnish the cruds

product (0.3 g) which was chromatographed on Sin‘QBl/IIB

column (1.6 cm x 35 em), VWhile monitoring with Tle (solvent,

20% MegH in EtDAc), the following pooled fracticns were

collected:

Fraction 1 EtDAc 25 ml x 6 0.2 g, viscous liquid
RF\O‘B'

Fraction 2 EtOAc 25 ml x 6 0.06 g, solid material
Rf 0,65

Fraction 3 Et0Ac 25 ml x 2 -

Fraction 2 (0.06 g; 15%) was crystallized from absolute

alcohol to furnish needles of D-ribo-1,2,3,4-octadecanetetrol,
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mep. 116-117°, EﬁlD - 8.860(3, 0.44%, EtO4) 5 R, 0e65 (Tlc

20% MeDH in EtDAc).

IR (Fig. 24) (KBi-pellet): 3420, 3350, 2920, 2850, 1465,
1215, 1068, 1040, 1020, and 714 cm

PMR (Fig. 25) (DMSO-D.): C-CHy (3H, bt, 0.9 ppm); CH, (26H, s,
1.28 pom); 0-CH, (2H, b, 3.5 pom), 0-CH (24, d, 4.2 ppm,
1d, b, 4,4 npm),

Mass (Fig. 26): m/e 284 (M =34, 11.9%), 264 (19.4%),
257 (10.6%), 256 (58.68%), 213 (13.3%), 129 (26.6%),
111 (19.9%), 98 (25.3%), 97 (43.9%), 73 (73.3%) and

55 (100%).

(Found C, 67.433 f, 11.96. C,gH;50, Tequires C.67.88; H, 12.03%).

D-Ribose diethyldithiocacetal; 38

TO a stirred soln of D-ribose (37, 5 g, 0.03 mole) in
ice cold hydrochloric acid (ag. 35%, 5 ml) ethanethiol (10 ml,
0.1% mole) was added and stirred at 0-5° for 0.5 hr and further
6 hr at 25°. Diluted with methanol (20 ml) and neutralized
with lead carbonate. The unsoluble lead salts were filtered
of f and washed thoroughly with boiling methanol (125 ml x 3).
The combined solvent was removed under vacuo to furnish the
crude oroduct (8 g, m.p. 75-780), crystallized from ethanol

to give needles of D-ribose diethyldithicacetal (38, 6.62 g,
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BOA), mep. 82-83° (1it,52

- [o
o) 1it.%%, [R] <41 (g, 0.5%, H,0) . R, 0.44 (Tlc, 4

MeOH in Et0Ac).

- <
s MeD. 82«830);E<JD - 39 (¢, 7.5%,

Mass: m/e 256 (M, 7.64), 185 (38%), 184 (3.8%), 177 (15.38%),
135 (100%), 107 (23.0%), 105 (42.3%), 75 (3B.4&%h),
73 (28.8Y) and 61 (26.9%).

2,3344,5~and 2,433,5-Di~-0~-isooropylidene-D-ribose-disthyl-
dithio acetals; 39

a) Using anhy. copper sulfate’’. D-Ribosediethyldithipacetal

(1 g),d¢yacetone (30 ml) and anhydrous copoer sulfate (5.0 g)

were stirred for 36 hr at 25°%, The suspension was filtered
through Celite pad and the pad washed rspeatedly with

acetone (10 ml x 3). The filtrate was evaporated to a sysup

{1.2 g), cnromatographed an neutral alumina/IIB (1.7 cm x 18 cm).
While monitoring by Tlc, the following pooled fractions wers

collected (solvent, 206 EtDAc/C H.).

Fraction 1 pet ether " 250 ml x 2 0.4 g, viscous
' liquid, R. 0.5

Fraction 2 pet ether 50 ml x 5 N.4 g, Rf 0.5

Fraction 3 MenH 60 mi polar material,

Fraction 1 and 2 were pooled and identified as 39 by

snectral data.
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32

3 <
["q@.ss“ (¢, 0.8%, CHC1l,)  lit.”*, -53 (g, 0.8%, CHCl) .

98% purity by glc, 10% SE~3D,'20009 Rt. 10,5 min, (2,334,5-

29
isomer, 65%), 13 min (2,433,5-isomer, 35%) .

PMR: C-CH, (18H, m, 1.36 ppm), 5-CH, (4H, bm, 2.7 ppm),
9-CH,, 0-CH (5H, bm, 4.0 ppm) and S-CH (1H, bm, 4.8 pom).
Mass: m/e 336(M, 38%), 321 (6%), 275 (%), 263 (7%), 217 (84k),
203 (&%), 201 (&), 177 (7%), 159 (30%), 143 (100%),
135 (96%), 101 (30%) and 59 (44%).

bY Using ferric chloride (anhydraus)s1

Ta a stirred soln of D-ribose-diesthyldithiocacetal (1 g)
in dry acetone (100 ml) at 0-5°, anhy, ferric chloride (0.3 g)
was added and stirved for 1 hr at 25°, Potassium carbonate afg. soln
{(10%, 10 ml) was added and solvent evaporated, The residue uas
oxtracted with chloreform (10 ml x 3), washed, dried and
evaporated to give crude 39 (1.29 g), which was chromatographed
on neutral alumina column (17 em x 18 cm)., While monitoring

by Tle, the following pooled fractions were collected:

Fraction 1. pet ether 253 ml x 3 0.6 g, RF 0.5
Fraction 2 net sther 250 ml x 4 0.42 g, RF 0.5
Fraction 3 net sther 250 ml x 2 N.02 g, RF 0.5

Fraction 4 MeOH 40 ml 70 mg, nolar material .
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Fractions 1,2 and 3 were identified as 39 (1.04 g,
80%) by spectral data. 98% purity by glec, 10% SE-30, 200°
Rt 10.5 min (2,334,5-isomer, 65%), 13 min (2,4;3,5-isomer, 35%).

2,334,5-and 2,433,5-Di-0-~1isopropylidene-aldehydo-D-riboses4d

To a stirred soln of 39 (0.336 g) and cadmium carbonate
(1.7 g) in ag. acetonitrile (204, 21 ml), was added mercuric
chloride soln (1.7 g in 20% ag. acetonitrile, 7 ml) dropuise,
stirred for 6 hr at 95°, Mercuric salts were filtered off
and the filtrate was diluted with potassium carbonate ag. soln
(1%, 15 ml), extracted with chlaroform (15 ml x 3), washed,
dried and evaporated to give crude aldehyde which was distilled
to furnish 40 (0.19 g, 85%), b.p. 70-75°(bath) /0.1 mm (lit. 32,
bup. 73-75°/0.1 mm), [€1-30 (o, 0.6, CHCl;)  1it.%%, [<],-36
(e, D.6%, C4Cl;). R, 0.52, 0.32 (Tlc, 20% EtOAc in benzene).

PMR: C-CH, (12H, 2 bs, 1,4 ppm and 1.5% opm)3 O0CH,, 0-CH (54,

bm, 4.0 pom), 0=C-H4 (14, d, 7.62 pom).
Mass: m/e 215 (M -15, B.3%), 171 (4.9%), 157 (5.8%), 143 (9%),
115 (10.8%), 101 (18.3%), 85 (18.3%), 59 (37.5¢) and
43 (100%) .



Tridscyl bromide; 42

This compound (32 g) was prepared from 41 in the same
manner as described for pentadecyl bromide in 804 yield.

14

3.0, 150-1557/10 mm (lit,' ", 148-9/9,5 mm). (98% purity

by glc, 10% SE-30, 200°. Rt 4.10 min).

Tridecyltriphenylphosphonium bromide, 43

This compound (43, 11 g) was prepared in 80" yield in

the similar lines as described for 23, m.p. 83-85° (lit.z,

MeDs 84~860).

1,23%,4~-, and 1,332,4-Di-0-isooropylidene D-ribo~-1,2,3,4~
octadec-5senetetrol; 44

To a stirred soln of tridecyltriphenylphosphonium
bromide (43, 0.372 g, 0.71 mmole) in dry THF (5 ml) was added
ethergal soln of ohenyllithium (0.75 ml of 1 molar soln, 0.6 mg,
D.73 mmole). Resulting red coloured soln was stirred and
refluxed for 5-10 min, cooled (10-15°). To this cooled soln,
freshly prepared aldehydo-ribo-diacetonide (ég, 0.16 g, 0.69
mmole) in dry T4F (2 ml) was added dropwise and refluxed for
6 hr, The reaction mixture was cooled, solvent evaporated,
diluted with water (10 m1) extracted with oet ether (5 ml x 3),
washed with water (5 ml x 2), brine and dried. It was

concentrated under reduced pressure, The concentrate was
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chromatographed on alumina column (neutral/IIB, 14.5 cm x
1.7 cm). Uhile monitmring with Tle (solvent, 25% ether

in pet ether), the following fractions were collected:

Fraction 1 pet ether 50 ml x 1 0.03 g, hydro-

carhon inourity.

Fraction 2 25" benzene in 15 ml x 15 0.16 g

pet ether viscous liquid.

RF 0.5, 0.42

Fraction 2 (0.16 g, 60%) was identified as 3&,@‘JD - 91,2
(E, 0025%, EtDH).

IR (Fig. 27) (Neat): 2984, 2920, 2855, 1658, 1460, 1380, 1370,
1245, 1218, 1165, 1070, 1045, 875 and 850 em” .

PR (Fig. 28): C-CH (34, bt, 0.88 ppm); C=C-CH, (2H, bm, 2.06

pom; Cﬁ_z', C/C:."’..z

z (32H, bs, 1.3 ppm).
CHs

0-CH, 0-CH, (54, 3 bm, 3.95 opm, 4.40 ppm and 4,86 ppm).

mass (Fig. 29): m/e 396 (M, 25), 381 (10%), 323 (5%),
266 (35.9%), 251 (25%), 237 (25%), 157 (10.7%), 114 (15.74),
101 (100%), 97 (67.85%), 83(25%), and 59 (47.17%).

(Found C, 72,38%3; H, 10,69, Cy4Hyq04 Tequires C. 72,733

Hy 11.11%) .
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1,233,4-1,222,4-Di-isgpronylidene-D-ribo-1,2,3, 4~

octadecanetetroly 45

The compound 44 (0.15 g) in absolute alcohol (10 ml)
was hydrojenated at 250/1 atm in presence of 10% nalladium-
charcoal until the calculated guantity of hydrogen had been
consumed. Filtration and solvent evaporation furnished 45
(0.15 g) as viscous liquid,

(<], - 94.5 ( g, 0.25% in EtoH).

Rey 0.52 and 0.42 (Tlc, 25% ether in pet sther).

IR (Fig. 30) (CC1,): 3010, 2950, 2880, 1475, 1460, 1385,
1375, 1260, 1225, 1164, 1075 and 888 cm™ .
Pt
PPR (Fig. 31): C-CHy (3H, bt, 0.9 pom); CH,, e, (36H, bs,
Hy

1.3 ppm); 0-CH, 0-CH, (5H, 2 bm, 3.55 opm and 3.88 oom),

Mass (Fig. 32): m/e 398 (M, 1.3%), 384 (166), 383 (61.3%),
297 (100%), 298 (22.6%), 157 (6.68), 143 (10.68), 109 (14.6%),
101 (77.3%), 85 (19.9%), 81 (19.9%), 69 (34.68), 59 (71.6%)
and 57 (42.6%).

(Found, C, 72.42; H, 11,25, Co4H4g0, Teauires C, 72.36;

4, 11.55%).

D-Ribo-1,2,3,4-octadecanetetroly 31

Compoound 45 (0.1 g) was stirred in dioxane (10 ml) and
aq. HC10, soln (10%, 3 ml) at 25°% for 2 hr, diluted with water
(100 ml), extracted with Et0Ac (25 ml x 3), washed, dried and

evaporated to furnish 31 (0.08 g) which was crystallized from



absolute alcohol, m.p. 115-117°, (] o - B.86 (g, 0.44% £ton).

D-xylose diethyldithicacetal; 47

_Compound 47 (7 g) was prepared from X-xylose (5 g) in
52% yield, in a similér way as described for D-ribose diethyl-
dithicacetal. m.o. 63-65° (1it.”%, m.o. 63-65°), (L] p - 30
(cy 0.5 water), (11£.°2, ({T - 30 (uater) , R, 0.55
(Tic 20% MeOH in EtDAc).
Mass: m/e 256 (M, 19.9%), 185 (6.3%), 177 (7.9%), 135 (100%),
107 (43.3%), 105 (63.3%), 75 (35.3%) and 61 (42.6%).

2,334,5-0-Disopropylidene-D-xylose diethyldithioacetal; 48

Compound 48 (5.5 g) was prepared from 47, using anhy,
ferric chloride in a similar way as described for 40 in 85%
yield, (98% ourity by gle, 10% SE-30, 200°, R,, 12 min.).
[xfjn - 50 (c, 0.3% benzene) (lit.zz,EXUD - 51,2 (c, D.29
benzene). R, 0.5 (Tle, 20% EtOAc in benzens).

PMR: -CH, {184, m. 1.4 ppm); 5-CH, (44, my, 2.75 ppm),
n-CH, 0-CH, (54, bm, 3.9 oom) S-CH (14, bm, 4.25 pom).
mass: m/e 336 (M, 21.058), 321 (3.1%), 275 (4.27), 263 (3.1%),
201 (19.9%), 159 (26.3%), 143 (59.9%), 135 (100%)

and 101 (63.15%),
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2,33;4,5-Di-0-isopropylidene-aldehydo-D-xylose; 49

Compound 49 (0.48 g) was prepared in the similar lines
as described for 41 in 70% yisld. B.o. 75-80°/0.1 mm
Y, [« ,-23° (g, 3.0%, EtoH).
Re 0.32 (Tle, 20% EtOAc in C.H.). (98% ourity by gle, 10%

[, - 28° (g, 3.1%, EtOH)  Lit.

s€-30, 170°, R,, 3.2 min).
PMR: CHg (124, 3s, 1.33, 137, 1.44 ppm), 0-CH, 0-CH, (5H, m,

4 ppm)s 0=C-H (1H, d, 9.7 npm, I = 2Hz),

14233,4-Di-0-isopropylidene-D-xylo-1,2,3,4-0ctadeceS<8netetrol ;50

Compound 50 (0.7 g) was prepared in the similar lines
as described for 44 in 60% yield. The pet ether concentrate
was chraomatographed an alumina (neutral TIB) column (1.7 cm x
36 cm), while monitoring with Tle (solvent, 2,57 ether in

net ether).

Fraction 1 pat ether 50 ml x 4 -

Fraction 2 25% benzene 50 ml x 14 700 mg, viscous
in pst etner liauid, R. 0.5.

Fraction 3 benzene 50 ml x 2 Polar material,

V]
Fraction 2 (0.7 g) was identified as 50. (%] §-30.5
(c, 7.28%,EtoH),

IR ((Fig. 33) (CC1,): 2945, 2875, 1625, 1385, 1375, 1265,

1220, 1162, 1075 and 1030 cm™ .

Al
PMR fFig. 34): C-CHq (34, bt, 0.89 ppm), CHy C\\CH
=3
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(324, 3s, 1.25, 1.32 and 1,36 ppm)} 0-CH, (14, dd, 3.45 pom
Jgem = 8 Hz; Jvic = ZHZF 14, merged with D-CH,2H;: 3,89 oom);
C=C-CH-0 (1H, t, 4,7 opmy, 3 = 8 Hz); HC=CH (24; bm, 5.5 opm).
Mass (Fig. 35): m/e 396 (M, 5.7%), 387 (24.1%), 266 (54.02%),
251 (25.28%), 237 (25.28%), 183 (11.49%), 157 (25.28%), 105
(36.,768%), 101 (100%), 91 (67.8%) and 59 (43,67%),

(Found C, 73.113 H, 10,76, C,o4H4404 Teguires C, 72,733

Hy 11.11%).,

1,233,4-Di-0~isopropylidene-0-xylo-1,2,3,4-0ctadecanetetrol; 51

Compound 50 (0.5 g) was hyqragenaéed over palladium-
charcoal (10%) as described for 44 to furnish 51 in guantitative
yisld, as viscous liguid. [], - 34.21 (g, 0.2%, EtoH), R, 0.52
(Tlc, 25% ether in pet ether). IR (Fig. 36) (cc14): 2945,

2878, 1385, 1375, 1265, 1220, 1164, 1080 amd 1020 cm™'.

A .

PMR (Fig. 37): C-CH, (3H, bt, 0.9 ppm); CH,, c\\c% (38H, 25,
=3

1.25, 1.3 ppm); 0-CH, (1H, dd, 3.50 pom; Bgem = 8 Hz), Jyic =

2Hzy 14, merged with 0-CH signal, 3.9 ppm)s 0-CH (34, m, 3.9 opm).

Mass (Fig. 38): m/e 398 (M, 4.63%), 384 (25.16%), 383 (98.67%),
325 (23.84%), 323 (16.5%), 297 (100%), 265 (17.8%), 101 (31.78%),
and (29.8%).

(Found., C, 72.263 H, 11.07. C,4H,g04 rTeauires C, 72.36;

H, 11.55%).
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D-xylo-1,2,3,4-octadecanstetroly 27

Compound 27 (0.10 g) was obtained from 51 in a
similar way as described for 31. D-xylo-1,2,3,4—octédecane-
tetrol was crystallized from absolute alcohol. m.n. 83—840,

&, + 10 (g, 0.011%, EtoH).

D-Arabinose diethyldithioacetal; 53

To a stirred soln af D-arabinose (4 g, 0.024 mole) in
ag. hydrochloric acid (35%, 4 ml) at 0-5°%, was added ice
cold ethanethiol (8 ml, 0.10% mole). Stirring continued
for 0.5 hr., After the usual work-up, 53 was crystallized
from absolute alcohol (6 g, 997), m.o. 125-126° (1it,>°,
m.o. 125-126%), (<] -11.0 (g, 0.5%, MeoH) 1it.33,[oqo_11.o
(c, 5.0%, MmedH) . Re 0.54 (Tle, 205 MeOH in EtDAc).

2,334,5-Di~0-iscoropylidene~D-arabinosediethyldithio acetaly

5

To a stirred soln of D~arabingsediethyldithioacetal
(4 g) in dry acetone (400 ml) at 0-5°, anhy. ferrié chloride
(1.2 g) was added a%d stirred for 3 hr at 25°, K,CO; aqg.
soln (10%, 40 ml) was added, solvent evaporated, extracted
with chloroform (40 ml x 3), washed, 'dried and evaporated to
furnish 54 (4.85 g) in 92% yield. (  98% purity by Gle, 10%
5£-30, 200°, Rt 12.5 min). ), + 80.0 (g, 1.4%, MeOH)

( 1it.33,[oajD + 83.3 (c, 1.4%, MeOH) . R,, 0.52 (tle, 20%

f‘,
EtoAc in CﬁHs).
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PRz -CHs (184, m, 1.36 ppm), CH, (44, m, 2.7 pnom),

0-CH,, 0-CH (54, m, 3.96 ppm), 5-CH (1H, bm, 4.15 ppm),

2,334,5-Di-0-isopropylidene-aldehydo-D-arabinose 55

Comoound 55 (0.16 g) was obtained from 54 in the similar
lines as described for 40 in 704 yield, b.p. 65-70(bath)/0.3 mm
(1it.%8, b.p. 61-80°/0.3 mm). E{}b-16°(g, 4.5% CHCL,)
11t,48 E{)D-17.1e(g, 7.1%, CHCl;) . ( 98% ourity by
glc, 10% S5E-30, 170°, Rt, 3.5 min.).

PMR: CHy (124, 4s, 1.29, 131, 1.35 and 1.41 ppn), 0-CH,,
0-CH (44, m, 4 ppm), OHC-CH (1H, b, 4.26 ppm); 0=C-H

(14, d, 9.60 ppm).

Mass: .m/e 215 (M -15, 28.75%), 201 (11.25%), 181 (1.25%),
143 (31.25%), 101 (37.56), B85 (36.25%), 59 (35%) and
43 (100%).

1,2;3,4~DiTD-isoprcpylidena-D~arabin0—1,2,3,A—GGtadecaS;enetetral
56,

Tnis compound 56 {0.16 g) was prepared in 60% yield
from 55 as described for 44, The pet ether concentrate was
chromatographed on neutral alumina/IIB column (1.7 cm x 14,5 cm).

While monitoring with Tlc (solvent, 25% ether in pet ether),

the following pooled fractions were collected,
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Fraction 1 pet ether 50 ml x 1 0.03 g
hydrocarbon imourity,

Fraction 2 25% benzene in 15 ml x 20 0.16 9, viscous

pet ather
liquid, Rp 0.54.

Fraction 3 benzene 15 ml x 3 nolar material,

<
Fraction 2 (0.16 g) vas identified as 58, (%|-35.2
(c, 0.25%, EtoH),

IR (Fig. 39) (cc14): 3010, 2945, 2875, 1630, 1460, 1385,

1375, 1220, 1065, and 855 em™ T,

CH

PMR (Fig. 40): C-CH, (3H, b, 0.9 ppm); CH,, ciicgi (324, 2s,

1.26 and 1.32 opm)} 0-CH,

c=C-cH-0 (14, t, 4.56 opm, 1 = 7 Hz), HC=CH (2H, m,

, 0-CH (44, 2 m, 3.55 and 4 ppm).

5.92 DDm) .

(Found. C, 72.345 4, 1070, C,,H,,0, requires C, 72.73%,

4, 11.11%).

1,233,4-Di-0-isopropylidene-D-arabing-1,2,3,4~-0ctadecanstetrol,

57.

Comoound 56 (0.15 g) was hydrogenated as described
earlier for 44, to furnish 57 as viscous ligquid in quantitative
yield, [qu—42 (c, 0.2%, EtDH}.‘

IR (Fig. 41) (cCl,): 3010, 2950, 2875, 1475, 1460, 1386,

1376, 1220, 1160, 1065 and B55 cm™ .
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/Cﬂ?)

PMR (Fig. 42): C-Cﬁs (34, b, 0.9 ppm); Cﬁz, C\
CH
~3

bs, 1.3 ppm), 0-CH, (24, bm, 3.38 opm), 0-CH (3H, bm,

(38H,

3.9 ppm).

Mass (Fig. 43): m/e 398 (M, 3.18%), 383 (100%), 325 (5.1%),
297 (9.9%), 265 (7.0%), 157 (12.7%), 199 (9.5%),
101 (56.06), 69 (21.01%), 59 (S0.91%) and 57 (25%).

”

(Found, C, 72.38; H, 11.13;3 Costsgls rTequires C, 72,363

Hy, 11.55%).

D-Arabino-1,2,3,4-octadecane-tetrol; 28

Comoound 57 (0.1 g) was hydrolyzed as described sarlier
to give 28 (%907 g) which was crystallized from absolute

aleohol, m.p. 136-137°; (L) 5 ~ 59 (g, 0.5%, EtoH).

D-Galactosediethyldithiocacetal; 53

Compound 59 (14 g) was prepared from D-galactose in

the similar way as described for 38 in 90% yield. m.o. 140-142°

34

(1it.”%, m.o. 140-43%),

D-galactose disulfone; 60

To a stirred and cooled (0-5°) soln of 59 (10 g, 0J/B5 mole)
in methanol (500 ml) was added peracetic acid (40%, 50.0 ml)
at 0-50, stirring continued for 24 hr at 10-15°., Solvent evaporated

under vacuo using rotovggour. The crude product was crystallized



from absolute alcohol to furnish 60 (10.53, 95%), m.p. 190-393°

34

(1it.°%, m.o. 193-95%),

D-Lyxosa; 61 . Disulfene (60 , 10 g) was stirred in aqg.

ammonia (200 ml, pH 10-11) at 24°% for 7 days. After
filtration, the soln was deionisad with Amberlyst-15 and
Amberlite-35 {(0H form) and then extracted continuously with
chleraform for 12 hr to remove dethyl sulfonyl methane. On
concentratien, a pale yellow syrup of D-lyxose (4.2 g, 93%)

was obtain=d.

D-Lyxose diethyldithicacetaly 62

62 (1.5 9) ués prepared as described for 38 in 88%
yield. Crystallized from absnlute alcohol, m.p. 103-104°
(2i6.%, m.p. 104%), (€, + 25 (o, 0.5%, £toH) 11,43, (L) 5
+ 20 (£t0H) .

Di-D-isopropylidenation of 62

(2) Using anhy, ferric chloride. Compound 62 (0.5 g) was treated

with dry acetone and anhy. ferric chloride as described for 38,

The oroduct was a complex mixture (Tle),

(b) Using anhyd, copper sulfate, Compound 62 (0.5 g) uas treated

with dry acetone and anhyd, cooper sulfate as described for 38,

The product was a complex mix ture (Tleg).
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0-Benzylation © of 62

D.4 g Na4 (5% dispersion in mineral o0il) was washed
with oet sther (5 ml x 3) to remove oil. DMSO (3 ml) uss
added and stirred for 5 min. in N2 atmosuhére. To this was
added 62 (0.250 g) in DMSO (2 ml) droowise at 25  and stirring
cantinued for 1 hr, Banzylchloride (1.5 g) was addsd dropwise
and stirrzd for 4-5 hr; Reaction mixture was diluted with
ice cold water (10 ml) and extracted with ether (10 x 3),
vasned, dried and evaporasted under reduced pressure, The

oroduct was found to be a comolex mixtufe (Tlc.)

D-Diethylidene-D-lyxosedethyldithioacetal; 63

To a stirred soln of 62 (1 g) in paraldehyde (2 ml) at

10-15° was added conc. 4,50, (98%, 0.5 ml) and stirred for

2
3 hr, diluted with water (10 ml), extracted with pet ether

(19 m1 x 3), washed with water‘(S ml x'3), brine and dried.

The solvent was svaporated under reduced greééure to furnish

63 as viscous liquid (0.6 g, 50%). R. 0.62, 0.42 (Tlec, ether; pet
sther; 1:1).(«dy -45 (g, 0.5%, CHCL,).

IR (Fig. 44) (Neat): 2980, 2949, 1450, 1415, 1380, 1330,

1265, 1150, 1120, 940 and 900 om™ ',

NMR (Fig. 45): -CH, (12Hy m, 1.3 opm), 5-CH, (4H, m, 2.68 apm),

5-CH, 0~CH, 0-CH, (6H, m, 4.0 opm); g;:c-g (24, 2m, 4.72

and 5.00 ppm.
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Mass (Fig, 46): m/e 308 (M, 66.3%), 247 (31.5%), 203 (66.3%),
159 (19.9%), 135 (100%), 131 (58.4%), 113 (24.7%), 99
(28,4%), 75 (66.3%), and 59 (61.5%).

(Found C, 50.123 H, 7.43, S, 20.45. C13H243208 requirss

C, 50.64, H, 7.79, S, 20.77%).

Di-g-ethylidene-aldehydo-D-1lyxose

{a) Mercuric chloride and cadmium carbonate method. Compound

63 (0.11 g) was treated with merpuric chloride (0.6 g) and

cadmium carbonate (0.6 g) in aq. acetonitrile as described

for 39, The oroduct obtained was very complex and the required

aldehyde was not present in the mixture (PMR).

38

(b) Using thallium nitrate

To a stirred soln of 63 (0.1 g) in methanol ( 8 ml)
at 25° was added thallium nitrate (0.238 g) soln in methanol
(2 ml) and the mixture was stirred éor 0.5 hr, filtered,
filtrate evaporated., Residue was diluted with water (10 ml)
and extracted with chloroform (10 ml x 3), washed, dried and
solvent evaporated under reddced oreséure. The resulting
product was a mixture of compounds (Tlc) and the required

aldehyde was not present (PMR),
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(c) Methyliodids and acetane . Solution of 63 (0.1 g) in

acetone (10 ml containing 1 ml watsr) and methyliodide (1 ml)

was refluxed for 48 hr, Monitoring by Tle indicated that,
there were no reaction, The starting material was rescovsered,

after evaporation of the solvent,

(d) Iodine—DMSD.aD Solution of thioacetal (0.1 g) and

iodine (0.14 g) in DMSO (10 ml) was heated on a steam bath

for 1 hr, diluted with water (20 ml), extracted with

chloraform (10 ml x 3), washed with aqg. sodium thicsulfate

(102, 5 ml x 2), washed with water (5 ml x 3), dried, evaporated.

The resulting product contains unchanged starting material.

D-lyxose diethyldithioacetal tetraacetate; 65

A soln of 62 (1 g) in acetic anhydride ( 8 ml) and dry
pyridine (6 ml) was stirrad at 25° for 16 hr, diluted with
water (20 ml), extracted with sther (20 ml x 3). The sxtract
was washed with ice cold ag. hydrochloric acid (5%, 10 ml x 2),
washed with water, dried, Solvent removal furnished 65

.. 43
(1.2 g, 70%), mene 37.38° (lit,

, MeD. 38.50).EAUD + 50
. ; 43 3 .
(c, 0.45%, MegH), 1lit. JLy + 50,3 (¢, 0.31%, Me0H).
Re 0.45 (Tlc, 50% EtOAc in benzene). o
{
PMR: C-CHg (6H, t, 1,85 opm, 3 = 8Hz); -C-CHqy (124, 3s, 2.03,
2,09, 2.12 ppm) -5-CH, (44, my, 2.65 opm); 0-C-H,
D—C"i (ZH’ m. 3078 po); O-C-ﬂ (1H, m. 4.24 me); O“Cﬁ

(24, m., 5.29 pom); 0-CH (14, dd, 5.6 pom); 3, = 8Hz, J, = 2Hz),

2
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Aldehydo-D-lyxosetetraacetat942 66

To a stirred soln of 65 (0.2 g) in ag. acetic acid (70%,
4 ml) at 25°%, was added dropuise a soln of bromine (0.15 g) in
aq. acetic acid (80%, 1 ml), followed by sodium acetats
(0.4 g) and stirred for 0.5 hr, Diluted with saturated aq.
sodium bicarbonate soln (30.ml) at D-10°, extracted with

pet ether (10 ml x 2) to remove sulfide by-products. And then
extracted with chloroform (10 ml x 3). Chloroform extract

was washed with water (10 ml x 3), brine and dried., Solvent
removal furnished viscous liquid, 66 (0.12 g, B80%),

EdJD - 49 (g, 0.55,CHCL,).

PMR s D-~C-—CH3 (12H, 4s, Q‘QB, 2.1, 2.13 and 2.2 ppm)gc

0-CH, D-CH (3Hy m, 4.12 opm)s 0-CH (24, m, 5.32 npm) E—ﬁ

(14, s, 9.49 pom).

Wittig reaction of 66

Compound 66 (0.1 g) was subjected to Wittig rsaction
with triphenyltridecylphosphorane as described for 40,
The required olefin was not present in the reaction product

(PMR) .
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