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Abstract: Stereospecific syntheses of erythronolides A and B have been accomplished starting
from 1,6-anhydro-g-D-glucopyranose (levoglucosan) in a uniform synthetic sequence.

The macrolide antibiotics, erythromycin A 1 and erythromycin B 2, are two basic compo-
nents of the erythromycin complex produced by Streptomyces erythreus]. In the last decade

erythromycins have proved highly attractive as objects of synthesis due to their structural
complexity, the possibility of revealing useful, in a practical sense, analogues, as well as
the common nature of problems of synthesis of macrolide antibiotics and other natural compo-

unds of polyketide origin. To date total syntheses of erythromycin A (1)2‘4, the aglycones

)5'8 and erythromycin B (ﬂ)g, have been accomplished and efficient me-

of erythromycin A (3
thods have been found for the solution of many synthetic problems in the chemistry of mac-
rolide antibiotics.

In this paper we wish to report the synthesis of two basic aglycones of erythromycins
A and B, erythronolides A (3) and B (4) by skeleton assembly in the (C9 - C]3) + (C7 - C8) +
+(C1-C6)smumm&

It was proposed (see retrosynthetic scheme) to carry out the synthesis of the target
aglycones 3 and 4 via (9S)-dihydro derivatives 5 and 6, the hydroxyl group at C-9 in which
can be selectively oxidisedg’]o. This would allow to make use, at the step of lactonization,
of 3,5:9,11-bis(cyclo)acetal derivatives 7 and 8 to ensure conformational arrangement of the
carbon chain of the seco-acid required for efficient macro]actonization2’7. Traditional aceto-
nide was used as a protection for the 3,5-glycol system and p-methoxybenzylidene acetal as a
protection for 9,11-glycol. Particular attention was paid to creation of the configuration
of the acetal centre of the p-methoxybenzylidene acetal, as specified in the Scheme; with
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Retrosynthetic scheme
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the other configuration of this centre,steric hindrance between the MP-group and the hydro-
Xyl at C-6 would preclude the arrangement of the carbon chain required for macrolactonization
of 7( cf., howeverﬁ).

Olefins 9 and 10 serve as precursors of seco-acids 7 and 8. Synthesis of derivatives of
this type can be performed by addition of an anion generated from sulfoxides 12 or 13 to keto-
ne 11, which is a common C1 - C6 segment of erythronolides A and B. In turn, the chelate-cont-
rolled syn-selective addition of the C7 - 08 segment to the C9 - (:13 segments of erythronoli-
des A and B ( aldehydes 16 and 17 respectively) yields sulfoxides 12 and 13. Structures 16 and
17 stereochemically correlate with thebicyclic derivatives 18 and 19, wh1}$ %he C] - C6 seg-

8 it was shown
that thestructures 14, 18, and 19, can be prepared through stereoselective conversions of le-

voglucosan 15.

ments correlates with the bicyclic derivative 14. In our previous reports

Thus, the total synthesis of erythronolides A and B according to this scheme involves as
its first step the preparation of the C] - C6 segment (methyl ketone 11) and the C9 - C]3 seg-
ments of erythronolide A { aldehyde 16) and erythronolide B {aldehyde 17).

Synthesis of C]_;_Ee segments of erythronolides A and B (methyl ketone 11)

Bicyclic derivative 14, which can be synthesized in five steps from levoglucosan in 54%
total yie]d]], served as the starting material for the synthesis of the C] - C6 segment of ery-
thronolides A and B ( see Scheme 1). Derivative 14 was successively subjected to mercaptolysis,

selective acetylation followed by isopropylidenation to give 20, hydrolysis of the latter un-
der the action of HgC’Iz-CaCO3 in aqueous acetonitrile at room temperature yielded aldehyde 21.
It should be emphasized that dithiolane carbonyl protection in 20 has some advantages, parti-
cularly in hydrolysis step, and ensures two-fold increase in total yield of aldehyde 21, as
compared with dithiane carbonyl protection.

Reaction of aldehyde 21 with Ph3P=CH2 ( 1,5 equiv) in boiling benzene gave a mixture of
olefin 22 and its deacetylated derivative 24; directed treatment of the mixture with MeONa ga-
ve the unsaturated alcohol in high yield. In order to prove the retention of configuration of
C-2 in methylene derivative 22, which was prepared from -configurationally unstable aldehy-
de, a sample of 22 was converted by the standart procedure to bis- acetonide 23. The coupling
constants, Jla = 2,7 Hz, J] 2 = 1,7 Hz and J2 37 2,3 Hz, in the H NMR spectrum of 23,
proved unamb\guously that the conf1gurat1on of C- 2 was unaffected upon conversion of 14 into
22,

Swern oxidation14

of alcohol 24 followed by addition of MeMgCl to the resulting aldehyde
and subsequent oxidation of intermediate alcohol under the same t:onditions]4 gave ketone 25.
The coupling constants, J3 4= 4 Hz, J4 5 = 7 Hz, in the ]H NMR spectrum of 25 and n.0.e. bet-
ween the axial Me group ( resonating at lower fields) of the 0-isopropylidene moiety and H-3
show that the 1,3-dioxane ring in 25 adopts the unfavourable boat or a distorted boat confor-
mation 25a {Scheme 1). In fact, mild alkaline isomerization of ketone 25 at C-5 proceeds in
almost quantitative yield to give thermodynamically more stable ketone 11 (cf. ]5) with the

chair ring conformation of the dioxane ring ( J 3,4 = J4 5 = 2,2 Hz; n.0.e. between H-3, H-5,

axial Me group of O-isopropylidene moiety ).
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Ketone 11 represents the properly protected and functionalized C] - C6 segment of ery-
thronolides A and B.

Synthesis of C - C], segments of'erythronolides A and B ( aldehydes 16 and 17 )

As a start1ng material in the synthesis of aldehyde 17 (R3S1 =TBDPS), the C9 - C13 segment
of erythrenolide B, was used the bicyclic derivative 19 (R H) which has been synthesued]2 by
deoxygenation of the xanthate ester of the respective tertiary alcohol or by hydrozirconation
of the respective 4-C-methylene derivative followed by protolysis. Mercaptolysis of 19 and sub-
sequent acetonation gave predominantly the dioxolane derivative 26 and the free hydroxyl group
was protected as MPM-ether 27. Mild acid hydrolysis of 27 gave diol 28, which was converted'®
into the hydroxyl derivative 29 by successive tosylation of 28, formation of the «-oxide, and
opening of the latter with MeMgCl in the presence of a copper(I) salt. It should be pointed
out that the above intermediates are extremely labile, and all operations were carried out wit-
hout isolation of individual compounds and in a very short time.

Protection of the hydroxyl group in 29 as tert-butyldiphenylsilyl (TBDPS) ether was accom-
plished by treatment with tert-butyldiphenylsilyl perchlorate ( generated in situ from TPDPSiH
and TrC]O4 7 and the resulting thioacetal 30 was subjected to ng
give aldehyde 11(R3S1—TBDPS) representing the Cg ~ C]3 segment of erythronolide B. It is note-
worthy that tert-butyldimethylsilyl ether (TBS) protection gave an analogue of aldehyde 17 (
R! S1—TBS) in about half the yield.

The Cq - Cq3 segment of erythronolide A (aldehyde 16 (R'S1 =R —TBS)) was prepared starting
from the b1cyc11c derivative 18 (R ]—Bn) Synthesis of compound 18 and further conversions into
13. In the present work we employed a
highly improved preparation of derivative 18 (R1=Bn) starting from methylene derivative 32.

-assisted hydrolysis to

methyl glycosides 33 have been reported by as elsewhere

This involves stereospecific hydroxylation of 32 with 0504 - N-oxide-N-methyl morpholine

and conversion of the resultant diol into the desired alcohol 18 via an oxirane ring closure/
ring opening sequence { see Experimental). H92+-assisted hydrolysis of the dithiane derivative
31( prepared from 18 in a synthetic sequence similar to that for transformation 19-——30 ) in-
to the corresponding aldehyde resulted unfortunately in formation of furanose derivative due
to deprotection of the tertiary hydroxyl, hence this route was abandoned. As a consequence, we
chose a more reliable method to transform the bicyclic structure l§(R]=Bn) into aldehyde 16
(Ry51=RE=TBS).

13 to a mixture of methyl glycosides §§]3.

Initjally, compound l§ﬂR]=Bn) was transformed
Next, methyl glycosides 33 were subjected to debenzylation and, further, transglycosylation
with allyl alcohol in the presence of catalytic amounts of pyridinium p-toluenesulfonate(PPTS)
(Scheme 3 ) to afford a mixture of unprotected allyl glycosides 34. To facilitate control
over conversions by spectral and chromatographic methods the synthesis of the segment was ini-
tially performed with the individual allyl «-glycoside («-34).

Selective acetylation of « -34 with Ac20 in pyridine afforded monoacetyl derivative «-
35 in quantitative yield. Conversion of «-35 in methoxymethyl (MOM) ether x-36 followed by
deacetylation proceeded also in quantitative yields to give monosubstituted derivative « -37,
which, after alkylation with p-methoxybenzyl chloride, provided a strategically important
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11-0-MPM protection. The resulting selectively protected ailyl glycoside «~38 was converted
by the known method]9
ethanol to give in quantitative yield the selectively protected tetrol 40. As individual steps
have high yields and are free from by-products the transformation 34—e40 can be performed
starting from a mixture of anomeric allyl glycosides without recourse to chromatography, thus
greatly facilitating the preparation of large amounts of 40.

The tetrol 40 was then to be converted to the Cq - Cy5 segment of erythronolide A. At

to the free monosaccharide 39, which was reduced with NaBH4 in aqueous

first this step of the synthesis was proposed to employ an aldehyde with all hydroxyl groups
selectively protected. To this effect, tetrol 40 was subjected to benzoylation at its pri-
mary hydroxyl group, the resulting monobenzoate 41 was subjected to silylation (TBSOTf, Et N/
CH c1 ) then the benzoyl group was removed and the free primary hydroxyl group was ox1d1sed14
The prepared aldehyde 16(R3S1 =TBS, RZ =MOM) was used for creation of the carbon chain of seco-
acid 7; however, the MOM-protection of the tertiary hydroxyl group caused unexpected diffi-
culties in one of the later steps, and so we had to dispense with this protection.

Mild acid hydrolysis removed MOM-protection from benzoate 41 to give diol 42, which was
subjected to stepwise silylation at the secondary hydroxyl group, and then, under more dras-
tic conditions, at the tertiary one. The attempt undertaken to perform one-step bis-silylati-~
on of diol 42 was unsuccessful. Debenzoylation of the bis-TBS ether 43 gave monohydroxyl de-
r1vat1ve 44 in quantitative yield starting from 41. Swern ox1dat1on] of 44 gave aldehyde 16
(R Si= RZ-TBS) representing the C9 - 013 segment of erythronoiide A.

Synthesis of C, - C], segments of erythronolides A and B

Next step in the synthesis was the stereoselective coupling of the two-carbon C7 - C8
segment with Cg - C13 segments of erythronolides A and B, 16 and 17, to give the C7 - C]3
segments required for further coupling with the C] - C6 segment. This step of the synthesis
is most important since it involves creation of two new chiral centres, C-8 and C-9, in the
absence of cyclic stereocontrol of the reactions, the latter operating in creation of ste-
reochemistry of the segments 11, 16, and 17. A study of several syn-selective aldol and cro-
tyl-metal reagents showed that this problem can be solved most effectively through addition
of lithium (Z)-enolate of ethyl trityl ketone 20 to aldehydes 16 and 17, which affords the
desired {8,9-syn-9,10-anti)-aldols 45 and 46 as the sole products (Scheme 4).

According to available data the aldol 45 or 46 is the product of the kinetically cont-
rolled reversible reaction; the rate of equilibration of this reaction increases highly with
temperature. So, even a short heating of the reaction mixture prior to hydrolysis (as, e.g.,
for several seconds sampling for TLC) gave an altogether different result than that obtained
if the reaction was guenched at -78%¢. Heating shifts the equilibrium towards predominant
formation of the other product, probably non-chelate (8,9-syn-9,10-syn)-aldol.

(8,9-syn-9,10-anti)-Structure of the adducts 45 and 46 is evident from the coupling con-
stants J8 g = 10 Hz, Jg 10 ° 1 Hz in the ]H-NMR spectra and is in full agreement with the
known data on addition of lithium (Z)-enolates of ketones to B-alkoxy a]dehyde52]

Treatment of aldol 45 (and 46) with DDQ22 readily gave high yield of 9,11-0-p-methoxy-
benzylidene derivative 47 (and 48) as a single (and only that required, see above) isomer at
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Scheme 5 (continuation)
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the acetal centre. Thus, MPM-protection ensured simplicity and selectivity of these conversi-
onszz.

The coupling constants (‘]9’]0 = 0.5 Hz, J]O.]] = 2 Hz) in the ]H-NMR spectra of 47 and
48, and n.0.e. between the acetal proton and H-11 evidence in favour of the suggested confi-
ration of the acetal centre and a slightly distorted chair conformation of the 1,3-dioxane
ring.

Reductive splitting of the trityl ketones 47 and 48 with LiBHEt320 gave alcohols 49 and
50, which under the action of the Ph252-3u3P system23 were readily converted into phenyl sul-
fides 51 and 52. Oxidation of 51 and 52 with MCPBA gave an easily separable mixture of the
required sulfoxides 12 and 13, representing the C7 - C]3 segments of erythronolides A and B
respectively. The prepared sulfoxides of each series, which are isomers at the sulfur atom,
were separated by chromatography; the configuration of the sulfur atom was assigned on the
basis of the specific rotation of individual compounds (cf.24).

Coupling of C] - C6 and C7 - C13 segments, synthesis of seco-acids of erythrono]ides A and B,
macrolactonization, synthesis of erythronolides A and B

Coupling of the C] - C6 and C7 - C]3 segments of erythronolides A and B should result in
creation of the tertiary chiral centre C-6, and some preliminary studies concerning addition

of metallic compounds to methyl ketone 11 and literature analogies]5 allowed us to expect the
reaction to proceed in the desire direction.

The pure isomers, (R)- and (S)-sulfoxides 13 {the C7 - C]3 segment of erythronolide B)
were Tithiated and coupled separately with methyl ketone 11. As it turned out, minor
(R)-sulfoxide gave a mixture of two products in 7:1 ratio, whereas major (S)-isomer 13 did
not react at all. Analysis of the literature data concerning the reactions of sulfoxides of
this type25 does not provide satisfactory explanation for such a dramatic difference in the
behaviour of the (R)- and (S)-isomer 13. So, we had find a new approach which would aliow to
synthesize the required reactive (R)-sulfoxide 13 in higher yie]d.‘

Since all attempts to change the selectively of oxidation of su]foxide_§§ in favour of
the desired (R)-isomer were unsuccessful, we have elaborated a smooth and convenient method
of sulfoxide isonerization. Thus, treatment of (S)il§ with TFAA (THF, 2,4,6-collidine 3 eq.,
-78°C, 20 min) followed by addition of water gave a mixture (R)- and (5)112 in 77:23 ratio.
The reaction proceeds evidently via formation of the trifluoroacetoxysulfonium ion A, which
is subjected to attack by H20 at the sulfur atom to give the isomeric sulfoxide. The presence
of (S)-13 in the reaction mixture can be rationalised by either a) an attack of H20 on carbo-
nyl of the trifluoroacetoxy moiety, or b) racemization of the sulfoxonium ion A via formation
of a symmetrical tetracoordinated sulfurane.

In this way (oxidation, separation, and isomerization of the (S)-isomer)su]fide_ég was
converted in high overall yield to (R)-sulfoxidel3.The reaction of the latter with ketone_ll
gave two products with high selectivity. The main coupling product 55 was obtained in 88%
yield (based on consumed (R)-13).
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This should have, as expected on the basis of literature data]S’Z]

of the C-6 centre and this was confirmed later by the structure of the macrolactones derived

, the required configuration

therefrom and also by an independent synthesis of a derivative of the seco-acid of erythrono-
lide B 10 from a segment possessing the authentic configuration of this centreze.

The coupling product 55 proved to be highly labile compound and so it was immediately de-
oxygenated to sulfide 5127. Desulfuration of 57 with 2 eq. Na in liquid NH3 at -78% using ether
as cosplvent gave compound 58 in a good yield which was subjected to desilylation to afferd 10,
which is the precursor of (9S)-dihydroerythronolide B seco-acid.

By similar treatment the isomeric sulfoxides 12 ( the C7 - C]3 segment of erythronolide
A ) were separated and (S)-sulfoxide was isomerized into a mixture of (R)- and (S)-12 in 75
and 22% yield, respectively. As earlier, the configuration of the sulfur atom was assigned on
the basis of the specific rotation of the individual isomersza.

An attempt to assemble the anion of sulfoxide (R}-12 ( the C7 - C]3 segment of erythrono-
lide A) with methyl ketone 11 ( the Cl - C6 segment ) under the conditions specified above
was unsuccessful. An analysis of space molecular models of the carbon chain conformation of
sulfoxide (R)-12, which is consistent with its ]H-NMR spectrum, led to the suggestion that the
absence of addition products may be due to steric overcrowding at the veaction centre caused,
on the one hand, by the methyl group at C-8 and, on the other hand, by the 12-0-TBS moiety, as
shown on structure 12a. Therefore sulfoxide (R)-12 was desilylated and the trianion of the re-
sulting sulfoxide 53 reacted with methyl ketone 11. The reaction mixture contained, together
with an excess of ketone 11, the unreacted sulfoxide 53 and the adduct 54 in ~1:1 ratio, as
well as traces of two more products. However, chromatographic separation gave the adduct 54
in only 23% yield or, with respect to the reacted sulfoxide 53(45%), this amounts to total
41% yield. Taking into account the observed selectivity of the reaction and the degree of con-
version of 53, the only feasible explanation for the Jow yield of adduct 54 may be decom-
position of 54 during chromatography. The lability of adduct 54 seems to be essentially hig-
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her than that of 55 (see above). Deoxygenation27 of sulfoxide 54 gave sulfide 56, which was
converted, like 57, to the key intermediate 9, the precursor o¥—193)-dihydroer}?hrono]ide A
seco-acid. B

Further conversions of derivative 9 and 10 to the selectively protected bis-(cyclo)-
acetal derivatives of the seco-acids of (95) d1hydroerythrono]1des A (7) and B (8) was ac-
complished by ozonolysis of the double bond followed by oxidation of the resu]tiﬁb aldehydes
with MCPBA in the presence of the phosphate buffer. The obtained derivatives of the seco-
acids 7 and 8 were converted to activated thiol esters and subjected to lactonization (Sche-
me5) by Corey's modified methodzs, i.e. by boiling of highly dilute solutions (C = 10'3 M,
8 h for erythronolide B and 20 h for erythronolide A).

The macrolides 59 and 60, obtained in excellent yield (72% in both cases) were subjec-
ted to acid hydrolysis (TFA-CH3CN H20) to afford (9$) -dihydroerythronolides A (61) and B
(62) which proved to be identical in all respects ( H-NMR, é |D » mp and chromatograph1c mo-
bility) with those obtained from the natural erythromycin A 9 and 830

Conversion of the dihydro-derivative 61 into erythronolide A via selective benzyliden-
ation of the 3,5-diol moiety in 5, oxidation of the hydroxyl group at C-9, and hydrogenoly-
sis of the acetal has been published e]sewheres.

In a similar way, (9S)-dihydroerythronolide B 62 via the 3,5-0-benzylidene derivative
6, oxidation of the hydroxyl group at C-9 (64) followed by removal of acetal protection,was
converted in high total yield into erythroﬁ;Tide B 4 which proved to be identical in all
respects with the natural sample. N

Thus, a highly efficient unified scheme of synthesis of erythronolides A and B starting
from levoglucosan by the coupling of segments in (C9 - C13) + (C7 - CB) + (C1 - C6) sequence
has been achieved.

EXPERIMENTAL

Melting points were measured in a capillary and are uncorrected. Specific rotations were
measured with a JASCO DIP-360 polarimeter for solutions in chloroform unless otherwise sta-
ted. 1H-NMR Spectra were recorded on a Bruker WM-250 instrument with samples in CDC13 unless
otherwise stated. Signals in the ]H-NMR spectra were assigned by using sequential, selective
spin-decoupling experiments performed by the difference mode.

A1l reactions with air- and moisture-sensitive compounds were conducted under positive
argon pressure in an oven- or flame-dried glassware connected and evacuated hot prior fil-
ling with argon.

Reactions were monitored by TLC on silica gel plates (Merck). The components were de-
tected by the plates with 5% H2504 in MeOH followed by heating to 200°C. Extractive work-up
involved dilution of a reaction mixture with an appropriate solvent (normally CHC]3 or Et20)
and washing with either 1 N HC1 to remove basic concomitants or with NaHCO3 solution to re-
move acidic ones followed by washing with water, brine, and drying by filtering the solutions
through a pad of anh. Na2504. Finally, the solutions were concentrated by rotary evaporation
{bath temperature ca. 40°C).
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Reaction mixtures were separated by medium pressure liquid chromatography on silica gel
Silpearl (25-40um ) in the isocratic mode. Detection was monitored by a Knauer 88.00 refrac-
tometer.

Solvents were distilled under argon from a proper drying agent (CaHZ, LiA1H4).

Dithioacetal 20. To a solution of 3.967 g (25.08 mmol) of 14 and 3.543 g (37.62 mmol, 1.5
eq., 3.155 ml) of 1,2ethanedithiol in 25 ml1 of CH2C12 was ;aﬁed 10.678 g (75.23 mmol, 3 eq.,
9.285 ml) of BF3-0Et2. The mixture was kept at RT for 2 h, cooled to -40°C, and then 23.8 g
(301 mmol1, 12 eq., 24.4 ml) of pyridine and 12.89(125.4 mmol, 5 eq., 11.8 ml) of Aczo were
added. The mixture was kept at -10°C for 2 h and quenched with 5 ml of MeOH. After extractive
work-up the residue (Rf 0.57, EtOAc) was dissolved in 40 ml1 acetone-DMP (1:1) mixture and
0.5 g of TsOH-HZO was added to the solution. The mixture was kept at RT for 30 min, neutra-
lized with solid NaHCO3 and evaporated.After extractive work-up the residue was chromatog-
raphed (heptane-EtOAc 4:1) to give 20 (4.75 g, 56.6%), syrup, |a] -29° (C1.0); ]H-NMRza
0.97 (3H, d: 6.8 Hz, Me-4), 1.12 (3H, d: 6.5 Hz, Me-2), 1.35 and 1.37 (6H, 2s. -OCMeZO),
1.83 (1H, ddg: 6.8, 4.4, 7 Hz, H-4), 2.07 (H, ddq: 3.3, 9.5, 6.5 Hz, H-2), 2.10 (3H, s,
MeC00-6), 3.20 (4H, m, -SCHZCHZS-), 3.50 (1H, ddd: 7, 7, 3 Hz, H-5), 3.58 (1H, dd: 9.5, 4.4
Hz, H-3), 4.07 (1H, dd: 3, 12 Hz, H-6), 4.17 (1H, dd: 7, 12 Hz, H-6'), 4.68 (1H, d: 3.3 Hz,
H-1).
Aldehyde 21. A suspension of 4.81 g (14.38 mmol) of 20, 14.399(143.39 mmol, 10 eq.) of
CaCo, and 19.52 g (71.9 mmol, 5 eq.) of HgC]2 in 75 ml of MeCN-H,0 (4:1) was stirred at RT
for 84 h. The precipitate was filtered off through a celite and the filtrate was extracted
with ether. The extract was washed with water, brine, dried, and evaporated. Chromatography
of the residue (hexane-EtOAc 4:1) gave 0.36 g of 20 (7.5%) and 2.80 g of 21 (77% with res-
pect to consumed 20), syrup, |a[D +35.4° (C 1.0);—1H-NMR:6 0.87 (3H, d: ;_hz, Me-4), 1.16
(3H, d: 7 Hz, Me-2), 1.35 (6H, s, -OCMeZO-), 2.07 (3H, s, MeC0O0-6), 1.90 (1H, ddq: 5, 8, 7
Hz, H.4), 2.62 (1H, ddq: 2, 10, 7 Hz, H-2)}, 3.50 (1H, ddd: 3, 7.2, 8 Hz, H-5), 3.95 (1H, dd:
10, 5 Hz, H-3), 4.03 (1H, dd: 12, 7.2 Hz, H-6), 4.16 (1H, dd: 12, 3 Hz, H-6'), 9.68 (1H, d:
2 Hz, H-1).
Compounds 22 and 24. To a stirred suspension of 6.43 g (18 mmol, 2.5 eq.) of methyltriphe-
nylphosphonium bromide in 35 ml of PhH was added 10.8 m1 of 1.32 N solution of n-BuLi in
hexane (14.2 mmol, 2 eq.). The mixture was stirred at RT for 10 min, heated to boiling and
a solution of 1.836 g (7.107 mmol1) of 21 in 10 m1 of PhH was added. The mixture was reflu-
xed for 10 min. After cooling an exceég_of phosphorane was decomposed with 0.5 m1 of acetone.
Because two products 22, Rf 0.64 and Eﬂ; Rf 0.38 (heptane-ether 2:1) in approximately
3:2 ratio were detected in the crude reaction mixture, 40 ml of MeOH and 0.5 ml of 2 N MeONa
were added to complete deacetylation. After 30 min water was added and the mixture was sub-
jected to extractive work-up. Chromatographic purification of the residue (pentane-ether
1:1) gave 1.182 g (77.6%) of 24, syrup, |a|D -17.2° (¢ 1.0); ]H-NMR:G 0.92 (3H, d: 7 Hz,
Me-4), 1.05 (3H, d: 7 Hz, Me-2). 1.35 and 1.38 (6H, 2s, -OCMeZO-), 1.74 (H, ddq: 7, 4.6, 7
Hz, H-4), 1.98 (1H, m, OH-6), 2.32 (1H, dddq: 10.7, 8, 1, 7 Hz, H-2), 3.42 (1H, ddd: 3, 7,
7 Hz, H-5), 3.47 (1H, dd: 10.7, 4.6 Hz, H-3), 3.54 (1H, dd: 11.7, 3 Hz, H-6), 3.63 (1H, dd:
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1.7, H-6'), 5.03 (1H, dd: 10.7, 2 Hz, H-1'cis), 5.11 (IH, ddd: 2, 1, 17.5 Hz, H-1'trans).
5.56 (14, ddd: 10.7, 17.5, 8 Hz, H-1).

The analytic sample of 22 was isolated as a syrup, IulD 0° (¢ 1.0); 1H-NMR:5 0.95 (3H,
d: 6.8 Hz, Me-4), 1.00 (3H, d: 6.7 Hz, Me-2), 1.36 and 1.37 (6H, 2s, -OCMeZO-), 1.71 (H,
ddq: 4.5, 11, 6.8 Hz, H-4), 2.08 (3H, s, MeC00-6), 2.32 (1M, dddq: 8, 1.5, 10.8, 6.7 Hz,
H-2), 3.50 (1H, dd: 10.8, 4.5 Hz, H-3). 3.52 (WH, ddd: 22, 8, 3 Hz, H-5), 4.02 (H, dd: 12,
8 Hz, H-6), 4.15 (H, dd: 3, 12 Hz, H-6'), 5.03 (1H, dd: 2, 10.7 Hz, H-1'cis), 5.11 (TH, dd:
2, 17.5 Hz, H-1'trans), 5.65 (1H, ddd: 8, 10.7, 17.5 Hz, H-1).
Methyl ketone gé.'To 17 ml of stirred 0.64 M (COCQ2 solution in CHZC12 (10.88 mmol, 1.28
eq.) was added 8.5 ml of 2.38 M solution of DMSO in CH2C12 (20.23 mmol, 2.38 eq.) over 10
min at -60°C. The mixture was stirred at this temperature for 10 min and then a solution of
1.82 g (8.493 mmol) of 24 in 15 ml of CH2C12 was added over 5 min.After an additional 15 min
4,36 g (43 mmol, 3.93 eq., 6 ml) of Et3N was added; the reaction mixture was warmed to -59¢
and 60 ml of 1 N HC1 was added. After exreactive work-up the residue (intermediate aldehyde,
Rf 0.47 benzene-ether 9:1) was dissolved in 10 ml of THF. The solution was cooled to -70°C
and 6 ml of 1.95 g MeMgCl solution in THF (11.7 mmol, 1.38 eq.) was added. The mixture was
warmed to RT and after additional 30 min was quenched with sat. NH4C1 soln. The precipitate
was filtered off and the solution was evaporated to dryness. The residue was oxidized accor-
ding the procedure described above with the same amounts of reagents. Chromatography (hexa-
ne-EtOAc 11:1) gave ketone 25, 1.262 g (65.7% with respect to consumed alcohol 24), syrup,
lalD -73.2° (c 1.0); ]H-NMR:G 1.03 (6H, 2d% 6.8 Hz, Me-2 and 4), 1.37 and 1.39 (6H, 2s,
-OCMeZO-), 2.09 (4, ddq: 4, 7, 6.8 Hz, H-4), 2.31 (14, m: 10.5 , 8.2, 6.8 Hz, H-2), 2.33
(3H, s, Me-6), 3.50 (14, dd: 4, 10.5 Hz, H-3), 3.71 (1H, d: 7 Hz, H-5), 5.03 (14, dd: 2, 10
Hz, H-1'cis), 5.11 (1H, ddd: 1, 2, 17 Hz, H-1'trans), 5.63 (1M, ddd: 8.2, 10, 17 Hz, H-1).
The n.0.e. between acetyl moiety methyl group protons (1.39 ppm) and H-3 (3.71 ppm) in 25
was observed.
Methyl ketone jl, To a solution of 0.4955 g (508 umol) of methyl ketone 25 in 5 ml of MeOH
was added 0.2 g (1.45 mmol, 2.85 eqg.) of K2C03. The mixture was stirred at RT for 1 h, dilu-
ted with water and subjected to extractive work-up followed by chromatography {hexane-EtQAc
11:1) to give 0.47 g (95%) of 11, syrup, |al, +40.2° (C 1.0); TH-NMR: 8 0.80 (3H, d: 6.5 Hz,
Me-4), 1.03 (3H, d: 6.5 Hz, Me-2). 1.41 (3H, s, Me-ax of -OCMeZO-), 1.49 (3H, s, Me-eq of
-OCMeZO-), 2.00 (1, ddq: 2.2, 2.2, 6.5 Hz, H-4), 2.18 (3H, 5, Me-6), 2.28 (1H, dddg: 0.5,
6.5, 8.5, 10 Hz, H-2), 3.51 (1H, dd: 2.2, 10 Hz, H-3), 4.24 (1H, d: 2.2 Hz, H-5), 5.04 (1H,
dd: 2, 10 Hz, H-1'¢is), 5.10 (1H, ddd: 0.5, 2, 17 Hz, H-1'trans), 5.60 (14, ddd: 8.5, 10, 17
Hz, H-1). : :
Bis-acetonide 23. A solution of 37 mg (144 umol) of 22, 0.3 ml of Py and 0.2 m1 of 0.05%
solution of Sudan IV in 25 ml of CHZC12 was ozonized at -70°C until the solution became co-
Tourless. An excess of ozone was removed by passing argon through the solution (5 min), 1 ml
of Me,S was added and the mixture was warmed to RT in 1 h. The solution was evaporated and
the residue was dissolved in a mixture of 5 ml of ether and 5 ml of CHZCIZ, an excess of a
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solution of LiA]H4 in THF was added, the mixture was stirred for 30 min and.quenched by suc-
cessive addition of 0.25 ml of HZO’ 0.25 ml of 15% NaOH soln and 0.75 ml of HZO' The precipi-
tate was separated by filtration through a pad of anh. Na2504 and the solution was evaporated.
The residue was dissolved in a mixture of 3 ml of acetone and 0.5 ml of DMP, 2 mg of'TsOH-HZO
was added, and the resulting solution was kept at RT for 30 min. An excess of Et3N was added
and the solution was evaporated. Chromatography of the residue (heptane-EtOAc 4:1) gave 21 mg
(56%) of 23, syrup, laly +12° (€ 1.0); T4-NMR:6  0.85 (3H, d: 6.6 Hz, Me-4), 1,14 (3H, d: 6.9
Hz, Me-2), 1.38 and 1.42 (12H, 2s, -0CMe20 Y, 1.73 (IH, dddq: 2.7, 1.7, 2.3, 6.9 Hz, H-2), 1
(H, ddq: 6.6, 8.8, 6.6 Hz, H-4), 3.58 (1H, dd: 1.7, 11.3 Hz. H-1 eq), 3.60 (1H, dd, H-6' ),
3.64 (1H, dd: 2.3, 8.8 Hz, H-3), 3.92 and 3.95 (2H, m, AB system of H-5, H-6), 4.08 (1H, dd:
2.7, 11.3 Hz, H-1 ax).
1,3-Propylenedithioacetal 26.7To a solution of 7.32 g (46.27 mmol) of 19 and 7.51 g (69.4 mmo]
1.5 eq., 6.95 ml1) of 1,3-propanedithiol in 46 ml of CH2C12 was added 19.7 g (138.8 mmol, 3 eq.,
17.1 m1) of BF3-0Et2. The mixture was kept at RT for 12 h, cooled to -20°C and quenched with
NH3 gas. The solvent was evaporated, the residue was dissolved in 75 ml acetone-DMP (2:1)

and 1 g of TsOH-HZO was added. After 1 h the mixture was neutralized with sat. NaHCO3 soln.
and evaporated. Chromatography of the residue (step wise gradient benzene-EtOAc 0-+25%) gave
9.34 g (66%) of 26, syrup, IaID -4.5°% (¢ 2.0); TH-NMR:5  0.88 and 1.10 (6H, 2d: 6.7 Hz, Me-10
and Me-12), 1.34 and 1.41 (6H, 2s, -OCMeZO-), 1.82 (1, ddq: 4.5, 9, 6.7 Hz, H-12), 2.00 (1H,
ddq: 2.5, 6.7, 6.7 Hz, H-10), 2.05-2.18 (2H, m,SCHzgﬂZCHZS), 2.62 (14, d: 4 Hz, OH-11), 2.83-
2.92 (4H, m,SQEZCHZQEZS), 3.71 (WM, t: 7 Hz, H-14), 3.91 (1M, ddd: 2.5, 4, 9 Hz, H-11), 4.06
(WH, dd: 6.7, 7 Hz, H-14'), 4.17 (WH, d: 6.7 Hz, H-9), 4.31 (IH, ddd: 4.5, 6, 6.7 Hz, H-13).
MPM-ether 27. To a stirred suspension of 1.1 g (46 mmol, 2 eq.} of NaH in 23 ml1 of DMF was
added a solution of 7.06 g (23 mmol) of 26 in 23 ml of DMF, the mixture was stirred at RT for
5 min and then 4.33 g (27.6 mmol, 1.2 eq., 3.75 ml) of p-methoxybenzyl chloride was added
dropwise. The mixture was stirred for 1 h, an excess of NaH was decomposed with MeOH (2 m1).
Extractive (Et20) work-up followed by chromatography (heptane-ether 5:1) gave 8.55 g (87%)

of 27, syrup, IaID -0.5° (C 2.0); ]H—NMR:S 0.93 and 1.12 (6H, 2d: 7 Hz, Me-10 and Me-12),

1.35 and 1.44 (6H, 2 s, -OCMeZO-), 1.70-1.90 (2H, m, H-10 and H-12), 2.08 (2H, m,SCHZEﬂZCHZS),
3.65 (1H, t: 7.6 Hz, H-11), 3.80 (3H, s, Me0C6H4CH20-11), 3.81 (H, dd: 7, 7.8 Hz, H-14},
4.01 (1H, dd: 7, 8 Hz, H-14'), 4,02 (1H, d: 8.5 Hz, H-9), 4,33 (IH, dd: 7, 4 Hz, H-13), 4.62

and 4.75 (2H, 2d: 11 Hz, AB-system of MeOC6H4CH20 11), 6.90 and 7.30 (4H, 2m, MeOCG_4 0-11).
Diol 28. A solution of 7.70 g (18.0 mmol) of 27 in 50 ml of 80% AcOH was heated at 60°C for

1.5 h and evaporated. Extractive work-up followed by chromatography (EtOAc) gave 5.25 g

(75%) of 28, syrup, IaID +7.5° (€ 2.0); ]H-NMR:G 1.02 (3H, d: 7 Hz, Me-12), 1.23 (3H, d:

7 Hz, Me-10), 1.88 (1H, ddg: 1.6, 5, 7 Hz, H-12), 2.10 (2H, m,SCH,CH,CH,S ), 2,20 (TH, tq:

6, 7 Hz, H-10), 2.86 (4H, m,SCﬂZCHZQHZS), 3.52 (1, dd: 4.3, 11.7 Hz, H-14), 3.65 (H, dd:

8, 11.7 Hz, H-14’), 3.74 (14, dd: 5, 6 Hz, H-11), 3.80 (3H, s, MeOCsH4CH20 11), 4.04 (TH,

ddd: 1.6, 4.3, 8 Hz, H-13). 4.08 (1H, d: 6 Hz, H-9), 4,58 and 4.68 (2H, 2d: 10.5 Hz, AB system

MeOC6H4CH20 11), 6.87 and 7.27 (4H, 2m, Me0C6_4CH 0-11).
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Alcohol 29. To a solution of 5.25 g (13.58 mmol) of 28 in 256 m] of Py was added 2.72 g
(14.26 mmol, 1.05 eq.) of TsCl and the solution was stirred at RT for 5 h. After extractive
work-up the residue (monotosylate) was dissolved in 50 ml of dry MeOH, cooled to -15°C and
2.82 g (20.37 mmol, 1.5 eq.) of K2C03 was added. The mixture was stirred for 4 h, poured into
water, extracted with CHC13. The extract was washed with water, brine, dried and evaporated
to dryness. The residue oxirane was dissolved in 20 ml of THF, the solution was added at
-40°C to a stirred suspension prepared by addition of 14 m1 of 1.95 M MeMgC1 soln in THF
(27.3 mmol, 3 eq.) to 0.438 g (2.72 mmol, 20 mol%) of CuC]-MeZS in 6 ml of THF. The mixture
was warmed to 0°C in 30 min and quenched with 3 ml of sat. NH4C1 soln, the precipitate was
separated by filtration through a pad of anh. Na2504, the solvent was evaporated. Chromatog-
raphy of the residue (benzene-ether 9:1) gave 2.966 g (56.7%) of 29, syrup, |a|p +8.5° (C
1.0); ]H-NMR:G 0.95 (3H, t: 7.3 Hz, Me-14), 1.02 (3H, d: 7 Hz, Me-12), 1.23 (3H, d: 7 Hz,
Me-10), 1.39 (M, ddq: 8, 7.3 Hz, H-14), 1.81 (1H, ddq: 1.6, 4.5, 7 Hz, H-12), 2.09 (2H,SCH2-
- CEQCHZS-), 2.22 (H, ddg: 5.5, 6.5, 7 Hz, H-10),2.86 (4H, m, -SCHQCHZCEQS-), 2.98 (H,m
0H-13), 3.72 (1H, ¢d: 4,5, 6.5 Hz, H-11), 3.80 (3H, s, MngGH4CH20-11), 3.86 (1H, br.d: 8 Hz,
H-13), 4.05 (1H, d: 5.5 Hz, H-9), 4.58 and 4.67 (2H, 2d: 10.5 Hz, AB system of Me0C6H4Qﬂ20-
11), 6.86 and 7.28 (4H, 2m, Me0C6ﬂ4CH20-11).
TBDPS-Ether 30. To a stirred suspension of 0.6039 g (1.762 mmol, 1.4 eq.) of tritylium per-
chlorate in 2 ml of CHZC12 was added at 0°C a solution of 0.454 g (1.888 mmol, 1.5 eq.) of
tert-butyldiphenylsilane (prepared by reduction of the corresponding chloride by L1'A1H4 in
ether) in 2 ml of CH2C12. The mixture was heated to RT, 0.382 g (3.776 mmol, 3 eq.) of EtgN
and a solution of 0.484 g (0.259 mmol) of 29 in 4 ml of CHZC12 was successively added. The

mixture was stirred for 5 min, neutralized with sat. NaHCO3 solr, and subjected to extracti-
ve work-up followed by chromatography (heptane-EtOAc 20:1) to give 0.593 g (75.6%) of 30,
m.p. 118-118.5°C (hexane), |a|,+53.2° (C 1.0); TH-NMR: 8 0.58 (3H, t: 7.5 Hz, Me-14), 0.92
(3H, d: 7 Hz, Me-12), 1.09 (3H, d: 7 Hz, Me-10), 1.10 (9H, s, t-@yPhZSiO-13). 1.40-1.60 (2H,
m, H-14 and H-14'), 1.74 (1H, ddq: 1, 9.5, 7 Hz, H-12), 1.89 (1H, ddq: 1.8, 10, 7 Hz, H-10),
2.08 (2H, m, -SCHZCHZCHZS-), 3.81 (3H, s, @90C6H4CH20-1]), 3.97 (M, d: 10 Hi, H-9), 4.07
(MH, ddd: 1, 5, 9 Hz, H-13), 4.19 (1H, dd: 1.8, 9.5 Hz, H-11), 4.32 and 4.59 (2H, 2d: 12.5
Hz, AB system of Me0C6H4C520-11), 6.81, 7.02, 7.32, 7.62, and 7.72 (14H, 5m, t-BuEh23i0-13,
MeOCGHACH20-11). Found: C, 69.35; H, 8.12. Calc. for C36H50035251: C, 69.40; H, 8.09%.
Aldehyde 17. To a solution of 3.80 g (6.1 mmol} of 30 in 10 ml of acetone-water (9:1) was
added 5.258 g (30.5 mmol, 5 eq.) of CdCO3 and 4.968 g (18.3 mmol1, 3 eq.) of HgClz. The mix-
ture was refluxed with stirring for 6 h. The precipitate was filtered off and the filtrate
was subjected to extractive work-up followed by chromatography (heptane-ether 19:1) to yield
2.685 g (83%) of 17, m.p. 83-83.5°C (pentane), |uID -32.4% (€ 1.0); TH-NMR: & 0.60 (3H, t:
7.5 Hz, Me-14), 1.00 and 1.14 (6H, 2d: 7 Hz, Me-10 and Me-12), 1.11 (9H, s, t-BuPhZSiO-13),
1.55 (2H, m, H-14 and H-14'), 1.79 (1H, ddq: 1, 9.5, 7 Hz, H-12), 2.56 (1H, dq: 1.8, 7 Hz,

H-10), 3.80 (3H, s, M§0C6H4CH20-11), 3.94 and 4.08 (2H, 2d: 10 Hz, AB system of Me0C6H4QHZO-
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-11), 4.13 (M, dd: 1.8, 9.5 Hz, H-11), 4.13 (14, ddd: 1, 5.5, 8.8 Hz, H-13), 6.75-7.75 (14H,
m, t-BqEDZSiO-13 and MeOCSE4CH20r11), 9.85 (1H, s, H-9). Found: C, 74.32; H, 8.35. Calc. for
C33H440451: C, 74.39; H, 8.32%.
1,6-Anhydro-3-0-benzyl-2-deoxy-2,4-di-C-methyl- g -D-glucopyranose (18). To a solution of 35.4
g (143.8 mmol) of o1efin_§gT3 and 42 g (310.6 mmol, 2.15 eq.) of N-methylmorpholine N-oxide
in 360 m! of acetone-water (8:1) was added 0.395 g (1.55 mmol1, 1 mol%) of 0s0,. The mixture
was stirred at RT for 40 h, concentrated to 100 m! volume, diluted with 200 ml of CHC13, wa-
shed with 200 m1 of 10% aqueous KOH, the aqueous phase was extracted with CHC]3 (3 x 100 m1),
the extract was washed with water, 1 N HC1, brine, dried, and evaporated to dryness. The re-
sidue diol, Rf 0.06; starting methylene, Rf 0.69 (PhH-Et20 3:1) was dissolved in 200 ml of
dry Py. 32.8 g (172.56 mmol, 1.2 eq.) of TsCl then was added and the mixture was stirred at
RT for 6 h, After extractive work-up the solution was evaporated to dryness, the residue
(monotosylate, Re 0.43) was dissolved in 200 m1 of dry MeOH and 28 g (200 mmol, 1.4 eq.) of
K2C03 was added. The mixture was stirred at RT for 15 min, diluted with 200 ml1 of water and
extracted with CHC13. The extract was washed with brine, dried, evaporated to dryness, and
the residue oxirane was dissolved in 80 ml of Et20. The solution was slowey added to a stir-
red suspension of 1.9 g (50 mmol, 1.4 eq.) of L1'A1H4 in 150 m1 of ether. The mixture was
stirred at RT for 1 h, quenched by successive addition 1.9 ml of water,1.9 ml of 15% solution
of NaOH, and 5.7 ml of water. The precipitate was separated by filtration, filter cake was
washed with EtZO and the combined filtrates were evaporated to dryness to give syropy alco-
hol 18 (38.0 g, 100%, cf.'3). -

Allyl 2,6-dideoxy-2,4,6-tri-C-methyl-o ,B -D-glucopyranoside 34. A solution of 9.725 g
(25.221 mmol) of §§T3 in 400 ml1 of EtOH was refluxed for 1 h with 160 g Ra-Ni. The catalyst
was removed by filtration and washed with EtOH. The combined solutions were evaporated to
dryness. The residue was dissolved in a little CHC]3 and passed through a pad of SiO2 and
anh. Na2504. Pure diol was eluted with Et20. Ether was evaporated and the residue (4.759 g,
23,299 mmol1) was dissolved in 47.5 ml (698.96 mmol, 30 eq.) of allyl alcohol, 0.586 g (10
mo1%) of PPTS was added and mixture was refluxed with Dean-Stark trap for 5 h. The mixture
was evaporated and the residue was subjected to flash chromatography on silica with CHC13—
EtOAc (10-50%) gradient to give 5.08 g (93.9%) of 34. A portion of the a- and 8-32 mixture
was separated by column chromatography (hexane-EtOAc 2:1) to give o and B anomers in 2:}
ratio. a-(34), syrup, lalD +186.4° (C 1.0); ]H-NMR:s 1.02 (3H, t: 7.3 Hz, Me-14), 1.04 (3H,
d: 6.9 Hz, Me-10), 1.14 (3H, s, Me-12), 1.42 (1H, m: 7.3, 10 Hz, H-14), 1.73 (H, m: 2, 7.3
Hz, H-14'), 1.79 (14, m: 3.8, 11, 6.9 Hz, H-10), 1.90 and 2.20 (2H, 2 br.s, 0H-11 and OH-12),
3.46 (1H, dd: 2, 10 Hz, H-13), 3.61 (1H, d: 11 Hz, H-11), 3.92 and 4.17 (24, m, CH,=CHCH,0-
-9), 4.67 (1H, d: 3.8 Hz, H-9), 5.18 and 5.30 (2H, m, Q52=CHCH20-9), 5.90 (MH, m, CH2=QECH2-
-0-9); B-34, syrup, lalp -1.8% (C 1.0); 'H-NMR:§ 1.00 (3H, t: 7.5 Hz, Me-14), 1.04 (3H,

d: 6.5 Hz, Me-10), 1.15 (3H, s, Me-12), 1.48 (IH, m: 10.5, 7.5 Hz, H-14), 1.60 (IH, m: 9,

11, 6.5 Hz, H-10), 1.71 (1H, m: 2, 7.5 Hz, H-14'), 2.56 and 2.85 (2H, 2 br.s, OH-11 and
OH-12), 2.95 (1H, dd: 2, 10.5 Hz, H-13), 3.14 (1H, d: 11 Hz, H-11), 4.07 and 4.35 (24, m,
CH2=CHQ520-9), 4.11 (1H, d: 9 Hz, H-9), 5.19 and 5.28 (2H, m, Q52=CHCH20-9), 5.92 (1H, m,
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CH2=CHCH20-9).
A1y} 3-0-acetyl-2,6-dideoxy-2,4,6-tri-C-methyl-o -D-glucopyranoside 35. To a solution of
0.31 g (1.346 mmol) of &-(34) in 5 ml of Py was added 1 ml of Aczo. The mixture was heated
at 50%C for 2 h, quenched with 1 m1 of MeQH. Extractive work-up followed by chromatography
(hexane-EtOAc 3:2) gave 0.366 g (100%) of 35, syrup, la]D +200.4% (C 1.0); 1H-NMR:& 0.94
(3H, d: 6 Hz, Me-10), 1-02 (3H, t: 7.5 Hz, Me-14), 1.12 (3H, s, Me-12), 1,39 (1H, m: 7.5,
10.5 Hz, H-14), 1.81 {IH, m: 2, 7.5 Hz, H-14'), 1.98 (14, m: 3.7, 11.6, 6 Hz, H-10)}, 2.14
(34, s, MeCO0-11), 2.42 (1H, br.s, OH.12), 3.52 (1H, dd: 2, 10.5 Hz, H-13), 3.92 and 4.19
(2H, CH2=CHC520-9), 4.71 (1H, d: 3.7 Hz, H-9), 4.93 (1H, d: 11.6 Hz, H-11), 5.29 and 5.30
(2H, m, C52=CHCH20-9), 5.89 {1H, m, CH2=CH§H20-9).
Allyl 3-0-acetyl-4-methoxymethyl-2,6-dideoxy-2,4,6-tri-C-methyl-q -D-glucopyranoside 36. To a
solution of 346 mg (1.274 mmol) of 35 and 665 mg (3.822 mmol, 3 eq., 494 wl) of i—PerEt
in 3 ml of CH2C12 was added 280 ul (3,822 mmol, 3 eg., 307 mg) of MOM-C1, The mixture was
heated at 50°C for 2.5 h. Extractive work-up followed by chromatography (hexane-EtOAc 2:1)
gave 0.3945 g (100%) of 36, syrup, ]a]D +118.8°% (€ 1.0); ]H-NMR:S 0.90 (3H, d: 7 Hz, Me-10),
1.01 (3H, t: 7.5 Hz, Me-14), 1.23 (34, s, Me-12), 1.36 (1H, m: 10.5, 7.5 Hz, H-14), 1.74
(W, m: 1.5, 7.5 Hz, H-14'), 1.93 (IH, m: 3.5, 11, 7 Hz, H-10}, 2.09 (3H, s, MeCOO-11), 3.31
(3H, s, ﬂngH20-12), 3.65 (1H, dd: 1.5, 10.5 Hz, H-13), 3.92 and 4.18 (2H, m, CH2=CHCEZO-9),
4.54 and 4.66 (2H, 2d: 8 Hz, AB system of MeOC520-12), 4.67 (H, d: 3.5 Hz, H-9), 5.18 and
5.30 (24, m, Cﬁ2=CHCH20-9), 5.25 (1H, d: 11 Hz, H-11), 5.89 (IH, m,CHszE§H20-9).
Allyl 4-0-methoxymethyl-2,6dideoxy-2,4,6-tri-C-methyl-o -D-glucopyranoside 37. To a solution
of 374 mg (1.182 mmol) of 36 in 5 ml of dry MeOH was added 0.5 ml of 1 N MeONa solution in
MeOH. The mfxture was heated at 50°C for 3 h then evaporated to dryness. Extractive work-up
followed by chromatography (hexane-EtOAc 4:1) gave 324 mg (100%) of 37, syrup, |a|0 +94,6°
{C 1.0); 1H-NMR:6 1.00 (3H, 2: 7.5 Hz, Me-14), 1.06 (3H, d: 6.8 Hz, Me-10), 1.15 (3H, s,
Me-12), 1.34 (IH, m: 7.5, 10.5 Hz, H-10), 3.45 (3H, s, gngHZO-IZ), 3.50 (1H, dd: 2, 10.5Hz,
H-13), 3.60 (1H, dd:, 11, 2.5 Hz, H-11), 3.94 and 4.19 (2H, m, CH2=CHC520—9), 4.32 (H, d:
2.5 Hz, OH-11), 4.55 and 4.90 (2H, 2d: 8 Hz, AB system of MeOCE20-12), 4.65 (H, d: 4 Hz,
H-9), 5.19 and 5.31 (2H, m, C§2=CHCH20-9), 5.92 (1H, m, CH2=CﬂpH20-9).
Allyl 3-0-(p-methoxybenzyl)-4-0-methoxymethyl-2,6-dideoxy-2,4,6-tri-C-methyl-o -D-glucopyra-
noside 38. To a stirred suspension of 125 mg (5.2 mmol, 4.44 eq.) of NaH in 3.5 ml of DMF
was added a solution of 322 mg (1.174 mmol) of 37 in 2 ml of DMF. After 30 min 0.318 ml
(1.761 mmol, 1.5 eq., 375.7 mg) of MPM-C1 was added. The mixture was stirred,an excess of
NaH was decomposed with MeOH, Extractive work-up followed by chromatography (hexane-EtOAc
4:1) gave 447 mg (96.5%) of 38, syrup, IalD +134.0° (C 1.0); 1H-NMR:G 1.02 (3H, t: 7.5 Hz,
Me-14), 1.05 (3H, d: 7 Hz, Me-10), 1.27 (3H, s, Me-12), 1.38 (1H, m: 7.5, 10.5 Hz, H-14},
1.61 (WH, m: 7.5, 1.9 Hz, H-14'), 1.87 (1H, m: 3.5, 11, 7 Hz, H-10), 3.38 (3H, s, MgOCHZO-
-12), 3.43 (H, dd: 1.9, 10.5 Hz, H-13), 3.58 {1H, d: 11 Hz, H-11), 3.81 (3H, s, ﬂng6H4CH20-
-11), 3.92 and 4.19 (2H, m, CH2=CHQﬂ20-9), 4.54 and 4.66 (2H, 2d: 11 Hz, AB system of
MeOC_H,CH,0-11), 4.64 (1H, d: 3.5 Hz, H-9), 4.72 and 5.03 (2H, m , CﬂQ=CHCH20-9), 5.92

6 42
(H, m, CH2=CH£H20-9), 6.87 and 7.28 (4H, m, MeQCgH,CH,0-11).
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2,6-Dideoxy-3-0-(p-methoxybenzyl)-4-0-methoxymethy1-2,4,6-tri-C-methy1-D-glucopyranose 39.
A stirred mixture of 447 mg (1.133 mmol) of 38 and 160 mg (1.426 mmol, 1.26 eq.) of tert-
BuOK in 2.3 ml of DMSO was heated at 50°C for 2 h, diluted with water, extracted with Et20.
The extract was evaporated, the residue was dissolved in 5 ml of acetone-water (9:1) and
397 mg (1.246 mmol, 1.1 eq.) of Hg(OAc)2 was added. The mixture was kept at RT for 12 h,
evaporated to dryness, diluted with brine, extracted with CHC13. The extract was evaporated
and the residue was passed through a pad of 5102 and anh. Na2504, with hexane-EtOAc (10—
—40%) gradient to remove inorganics. The collected fractions were evaporated and chromatog-
raphy of the residue (hexane-EtOAc 3:2) gave 393 mg (98%) of 39. According to the ]H-NMR
spectrum 4.68 (1H, d: 11 Hz, H-qﬁ), 5.02 (IH, d: 7.5 Hz, H-9«) a - and B -39 ratio was as
1:1.

Diol 40. To a stirred solution of 881 mg (2.486 mmol) of 39 in 10 ml of EtOH-H20 (9:1) was
added 486 mg (12.8 mmol, 10.3 eq.) of NaBH4 in portions of 30 mg for 50 h. The mixture was
diluted with water, quenched with AcOH and extracted with CHC13. The extract was washed

with brine, dried, and evaporated. The residue was passed through a pad of SiO2 with benze-
ne-EtOAc (15 —» 30%) gradient to remove inorganics. The collected fractions were evaporated
and chromatography of the residue (EtOAc) gave 886 mg (100%) of 40, syrup, |a|D +9.0°

(C 1.0); ]H-NMR (+DZO):6 1.00 (34, t: 7.5 Hz, Me-14), 1.02 (3H, d: 7 Hz, Me-10), 1.29

(1H, m, H-14), 1.35 (3H, s, Me-12), 1.62 (H, m: 2, 7.5 Hz, H-14'), 2.20 (IH, m: 2.4, 5.5,

7 Hz, H-10), 3.38 (3H, s, MgOCH20-12), 3.43 (1H, dd: 5.5, 11 Hz, H-8), 3.53 (1H, dd: 2, 10.5
Hz, H-13), 3.57 (1H, dd: 5.5, 11 Hz, H-9'), 3.78 (3H, s, Mg0C6H4CH20-11), 3.79 (1H, d: 2.4
Hz, H-11), 4.54, 4.73, and 4.58 (4H,~2d and s, MeOCH,0-12 and Me0C6H4Cﬂ20-11), 6.85 and 7.23
(44, m, MeOC654CH20—12).

Benzoate 41. To a solution of 1.043 g (2.926 mmol) of 40 in 15 ml of CH2C12 was added 947

M1 (11.704 mmol, 4 eq., 926 mg) of Py and 679 ul (5.852 mmol, 2 eq., 823 mg) of BzC1. The
mixture was stirred at RT for 1 h, quenched with water and subjected to extractive work-up
followed by chromatography (hexane-EtOAc 3:2) to give 1.347 g (100%) of 41, syrup, |<x|D
+42.5° (C 1.0); 'H-NMR (+#0,0):6 1.01 (3H, t: 7.6 Hz, Me-14), 1.16 (34, d: 7 Hz, Me-10),
1.30 (1H, m, H-14), 1.38 (3H, s, Me-12), 1.62 (1H, m: 1.7, 7.5 Hz, H-1d), 2.48 (H, ddq:

7, 2, 7 Hz, H-10), 3.38 (3H, s, MgOCH20-12), 3.51 (H, dd: 1.7, 10.5 Hz, H-13), 3.73 (1H,
d: 2 Hz, H-11), 3.77 (3H, s, MQOC6H4CH20-11), 4,23 (2H, d: 7 Hz, H-9 and H-9'), 4.60, 4.68,
and 4.78 (4H, 2d and s, Me0C6H4C520-11 and Me0C52-12), 6.48 and 7.23 (4H, m, Me006H4CH20-11),
7.45, 7.55, and 8.03 (5H, m, PhC00-9).

Bis-(0-TBS)-ether 44. A solution of 1.15g(2.497 mmol) of 41 in 45 ml of THF-1 N HC1 (2:1)
was heated at 60°C for 3 h. The mixture was neutralized with solid NaHC03, evaporated to dry-
ness, diluted with water and extracted with CHC13. The extract was dried, evaporated and

the residue (42) was dissolved in 10 ml of CH2C12. To the solution 1.39 ml (10 mmol, 4 eq.,
1.01 g) of Et3N and 0.8 m1 (3.5 mmol, 1.4 eq., 0.925 g) of TBSOTf were successively added

at 0°C. The mixture was warmed to RT for 10:min and stirred for additional 10 min. Addition

of sat. NaHCO3 solution followed by exiractive work-ub gave an oily residue which was dissol-
ved in 10 ml CH2C12 and treated with 2.5 m1 (17.9 mmol, 7.1 eq., 1.82 g) of Et3N and 1.6
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ml (6.96 mmol, 2.8 eq., 1.85 g) of TBSOTf for 17 h at 100°C in a sealed tube. After the reac-
tion mixture was quenched with sat.NaHCO3 soln extractive work-up was performed, and the re-
sidue (43) was dissolved in a mixture of 45 ml of MeOH and 5 ml of 15% aqueous NaOH. The
solution was refluxed for 1 h then MeOH was removed by evaporaticn. Extractive work-up fol-
lowed by chromatography (hexane-EtOAc 4:1) gave 1.35 g (100%) of 44, syrup, laID +27.5°

(C 1.0); ]H-NMR:G 0.09 and 0.17 (12H, 2s, t-BuM§25i0-12 and 13), 0.90 and 0.93 (18H, 2s,
t-ggMeZSiO-lz and 13), 0.97 (3H, d: 7 Hz, Me-10), 0.99 (3H, t: 7.5 Hz, Me-14), 1.32 (3H, s,
Me-12), 1.55 (1H, m: 7.5 Hz, H-14), 1.68 (1H, m: 2.4, 7.5 Hz, H-14"), 1.88 (14, m: 2.4, 7, 7
Hz, H-10), 3.44 (2H, d: 7 Hz, H-9 and H-9'), 3.55 (1H, dd: 2.4, 7.5 Hz, H-13), 3.57 (1H, d:
2.4 Hz, H-11), 3.82 (3H, s, ﬂ§0C6H4CH20 11), 4.53 and 4.77 (2H, 2d:11.3 Hz, AB system of
Me0C6H4C520-11), 6.88 and 7.28 (4H, m, MeOCSH4CH20-11).

Aldehyde 16. Swern]4 oxidation of alcohol 44 was performed as it was described for derivati-
ve 25 to give guantitative y1e1d of the desired 16 after chromatography (hexane-EtOAc 24:1),
syrup, IaID +8.79 (¢ 1. 0); H NMR:8 0.05, 0.07, and 0.11 (12H, 3s, t- BuMeZS10 12 and 13),
0.86 and 0.91 (18 , 2s, t- -BuMe,S10-12 and 13), 0.98 (3H, t; 7.5 Hz, Me-14), 1.21 (3H, d:

7.8 Hz, Me-10), 1.25 (3H, s, Me-12), 1.43 (1H, m: 7.5 Hz, H-14), 1.72 (IH, m: 2.3, 7.5 Hz,
H-14'), 2.77 (W4, m: 3.7, 1.5, 7.8 Hz, H-10), 3.63 (1H, dd: 2.3, 7.5 Hz, H-13), 3.82 (3H, s,
MeOCsH4CH20-11), 3.92 (WM, d: 3.7 Hz, H-11), 4.35 and 4.42 (2H, 2d: 11 Hz, AB system of
MeOCsH4CHZO 11), 6.85 and 7.22 (4H, m, Me006H4CH20-11), 9.68 (1H, d: 1.5 Hz, H-9).
Tritylketone 45. To a stirred of 797 mg (2.653 mmol, 1.32 eq.) of TrCOEt in 10 ml THF 3.6 ml
of 0.7 N n-BuLi soln in hexane (2.55 mmol, 1.27 eq.) was added at -78°C. The mixture was
stirred at this temperature for 1 h and then a solution of 1.08 g (2.004 mmol) of aldehyde
16 in 8 ml of THF was added. The mixture was stirred for additional 1 h, quenched at -78%
with sat, NH C1 soln. Extractive work-up fo]]owed by chromatography {hexane-Et0Ac 23:2) gave
1.449 g (86%) of 45, syrup, lalD +7.0°% (C 0.8); H NMR:8 0.015, 0.03, and 0.12 (12H, 3s,
t-BuMe,Si0-12 and 13), 0.53 and 0.75 (6H, 2d: 7 Hz, Me-8 and 10), 0.86 and 0.91 (18H, 2s,
t-§yMe2510-12 and 13), 0.95 (3H, t: 7.5 Hz, Me-14), 1.20 (3H, s, Me-12), 1.45 and 1.58 (2H,
m, H-14 and 14'), 1.75 (IH, m, H-10), 2.82 (1H, br.d: 10 Hz, H-9)}, 3.18 (1H, br.q: 7 Hz,
H-8), 3.30 (14, s, OH-9), 3.47 (WH, dd: 1.9, 8 Hz, H-13), 3.81 (3H, s, M90C6H4CH20—11), 3.84
(M, br.s, H-11), 4.31 and 4.58 (2H, 2d: 11 Hz, AB system of Me0C6H4C520-11), 6.92 and 7.25
(19H, m, MeOCGH4CH20-11 and Ph3C0-8).

Tritylketone 46. This was obtained according to the procedure described for tritylketone 45
in 84.3% yield, m.p. 155.5-156° (pentane), IaID -4.4°% (c 1.0); 1H-NMR:G 0.43 (3H, d: 7 Hz,
Me-12), 0.54 (3H, t: 7.5 Hz, Me-14), 0.71 (3H, d: 7 Hz, Me-10), 0.82 (3H, d: 7 Hz, Me-8),
1.07 (9H, s, t-§yPh2510-13), 1.20-1.70 (4H, m, H-10, 12, 14, and 14'), 3.19 (1H, dg: 1, 7 Hz,
H-8), 3.32 (1H, br.d: 10 Hz, H-9), 3.47 (3H, s, Mng6H4CH20-11), 4.00 (1H, br.dd: 4, 10 Hz,
H-13), 4.10 {4, dd: 1, 10 Hz, H-11), 6.80-7.70 (29 H, m, t-BuEbZSiO-13, MeOCsﬂ4CH 0-11, and
Ph3C0-8) Found: C, 79.25; H, 7.71. Calc. for C 5H 0 Si: C, 79.28; H,7.74%.

MP-Acetal 47. To a stirred solution of 1.449 g (1. 726 mmo]) of 45 in 15 ml of dry CH2C1

was added 3g of powdered molecular sieves (3 A) and 411 mg (1.872 mmol, 1.05 eq.) of DDQ.

The mixture was stirred at RT for 3 min, passed through a celite pad, washed with brine,
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dried,evaporated; chromatography of the residue (hexane-Et20 23:2) gave 1.184 g (82%) of 47,
syrup, |q|D +4.7° (C 0.7); ]H-NMR:G -0.155, -0.08, and 0.055 (12H, 3s, t-BuMg2510-12 and
13}, 0.75 and 0.96 (6H, d: 6.7 Hz, Me-8 and 10), 0.80 and 0.91 (18H, 2s, t-ByMe2510-12 and
13), 0.93 (3H, t: 7.5 Hz, Me-14), 1.19 (3H, s, Me-12), 3.22 (1H, dd: 2.7, 4.5 Hz, H-14), 3.58
(WH, d: 1.5 Hz, H.11), 3.80 (3H, s, MeOC CH) 4.07 (1H, d: 9 Hz, H-9), 5.23 (W, s,
MeOC6 4CH), 6.86, 7.15, and 7.30 (19H, 3m, Me0C6H CH, Ph3C0-8)
MP-Acetal 48. This was obtained according to the procedure described for 47 in 85% yield,
m.p. 182-182.5° (pentane), |a| -11.6° (C 1.0); TH-NMR: § 0.41 (3H, t: 7.5 Hz, Me-14), 0.54
(3H, d: 7 Hz, Me.12), 0.81 (3H, d: 6.5 Hz, Me-8), 1.00 (9H, s, t- -BuPh,S1i0- 13), 1.18 (3H, d:
6.7 Hz, Me-10), 1.35 (2H, m, H-14, H-14'), 1.53 (1H, dq: 2, 6.7 Hz, H-10), 1.68 (1H, ddg: 1.5,
10, 7 Hz, H-12), 3.80 (3H, s, MeOC H4CH), 3.81 (1H, dd: 2, 10 Hz, H-11), 4.05 (1H, ddd: 1.5,
4.5, 10 Hz, H-13), 4.22 and 4.31 (2H, dg and d: 10.5, 6.5 Hz, AB system of H-8 and H-9), 5.18
(MH,s, Me0C6H4Cﬂ), 6.80-7.60 {29H, m, t-BuEDZSiO-13, MeOCSH CH, and Ph3CO-8). Found: C, 79.41;
H, 7.48. Calc. for C55H620551: C, 79.48; H, 7.52%.
Alcohol 49. To a solution of 1.184 g (1.415 mmo1) of 47 in 10 m1 of THF was added 20 ml of
1N LiBHEt3 soln in THF (20 mmol, 7 eq.). The reaction mixture was kept at RT for 5 days,
then quenched by successive addition, of 18.4 ml of 15% aqueous NaOH and 18.4 ml of 30% aqu-
eous H202 at 0°C. Additional stirring for 2 h at RT followed by extractive work-up and chro-
matography (hexane-EtOAc 4:1) gave 689 mg (82%) of 49, syrup, |a|D -20.3° (C 1.0); H NMR
(+DZO).6 -0.075, -0.025, 0.09, and 0.10 (124, 4s, t- -BuMe,Si0- 12 and 13), 0.82 and 0.94
(184, 2s, t-ggMeZSiO-lz and 13), 0.98 (3H, t: 7.5 Hz, Me-14), 1.11 and 1.28 (6H, 2d: 7 Hz,Me-
-8 and 10), 1.28 (3H, s,Me-12), 1.48-1.72 (2H, m, H-14 and 14'). 1.81 (MH, m, H-10), 2.52
(MH, m, HB), 3.41 (M, dd: 10, 2.5 Hz, H-13), 3.52 (IH, dd: 1, 10.5 Hz,H-9), 3.62 (2H, m,
H-7 and 7'), 3.82 (3H, s, MeOC H4CH), 4.05 (1H, d: 2 Hz, H- 11) 5.66 (1H, s, MeOC H CH)
6.90 and 7.45 (4H, 2m, MeOCGH4CH)
Alcohol 50. This was obtained according to the procedure described for alcohol 49 in 90%
yield, syrup; ]H—NMR (+DZO):6 0.55 (3H, t: 7.4 Hz, Me-14), 0.93 (3H, d: 6.6 Hz, Me-12),
1.06 (12H, s and d: 6.5 Hz, Me-8 and t-§gPh2510-13), 1.18 (3H, d: 6.5 Hz, Me-10), 1.46 (2H,
m, H-14 and 14'), 1.72 (1H, ddg: 1, 10, 6.6 Hz, H-12), 1.86 (1H, br.dg: 2, 6.5 Hz, H-10),
2.36 (1H, m: 4.5, 10, 6.5 Hz, H-8), 3.57 (1M, dd: 5, 10.5 Hz, H-7), 3.56 (1H, br.d: 10 Hz,
-9), 3.67 (1H, dd: 4, 10.5 Hz, H-7'), 3.83 (3H, s, MeOC6 4CH), 4,05 (14, dd: 2, 10 Hz,
H-11), 4.14 (1H, ddd: 1, 5, 9 Hz, H-13), 5.12 (1H, s, Me0C6H4CH), 6.84-7.70 (14H, m, t-Bu-
Ph2510 13 and MeOC CH) N.0.e. measurements showed spatial proximity between the ortho-pro-
tons of the aromat1c ring of the acetal moiety and the proton H-9, the protons of the Me
moeties at C-8 and C-10.
Sulfide 51. To a solution of 497 mg (0.833 mmo1) of 49 in 5 ml of pyridine was added 363 mg
(1.665 mmol, 2 eq.) of Ph252 and 518 i1 (2.08 mmol, 2.5 eq., 421 mg) of n-Bu3P. The mixture
was kept under argon at RT for 22 h, quenched with water, subjected to extractive work-up
followed by chromatography (hexane-EtOAc 9:1) to give 550 mg (96%) of 51, syrup, laID
+7.8% (C 1.0); TH-NMR: 6 -0.09, -0.025, 0.08, and 0.10 (12H, 4s, t- -BuMe,S$70-12 and 13), 0.83
and 0.94 (184, 2s, t-BuMe,Si0-12 and 13), 0.96 (3H, t: 7.5 Hz, Me-14), 1.21 and 1.25 (6H,

q
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d: 7 Hz, Me-8 and 10), 1.42 (WH, m: 2, 7.5 Hz, H-14), 1.60 (2H, m, H-10 and 14'), 2.66 (1H,
m, H-8), 2.76 (14, dd: 3.2, 12.5 Hz, H-7}, 3.05 (14, dd: 3.2, 12.5 Hz, H-7'), 3.34 (1H, dd:
2, 8 Hz, H-13), 3.82 (3H, s,_M_e(II6H4CH), 3.49 (1H, br.d: 10 Hz, H-9), 3.94 (1H, d: 2 Hz, H-11),
5.60 (H, s, Me006H4Qﬂ), 6.90 and 7.30 (9H, 2m, MeOCcH,CH and PhS-7).
Sulfide 52. This was obtained according to the procedure described for sulfide 51 in 92%
yield, m.p. 119.5-120°, |u|D+28° (C 1.0); 'H-NMR:§ 0.51 (3H, t: 7 Hz, Me-14), 0.90 (3H,
d: 6.9 Hz, Me-12), 1.05 (9H, s, t-§gPh2510-13). 1.14 (3H, d: 6.4 Hz, Me-8), 1.16 (3H, d:
6.5 Hz, Me-10), 1.30-1.56 (2H, m, H-14 and 14'), 1.71 (1H, ddq: 1.6, 10.4, 6.9 Hz, H-12),
1.82 (H, dg: 2, 6.5 Hz, H-10), 2.40 (1H, dddq: 3.1, 8.5, 11, 6.4 Hz, H-8), 2.68 (1H, dd:
8.5, 13 Hz, H-7), 3.13 (M, dd: 3.1, 13 Hz, H-7'), 3.46 (1H, d: 11 Hz, H-9), 3.81 (3H, s,
MeOCcH CH) 3.95 (1H, dd: 2, 10.4 Hz, H-11), 4.07 (H, ddd: 1.6, 5.2, 7 Hz, H-13), 4.79 (1H,
S, MeOC H CH) 6.80-7.50 (194, m, t- BuPhZS10 -13, PhS-7, and MeOC H4CH) Found: C, 74.01;
H, 7.33 Ca]c for CyoHgs0,515: C, 73.85; H, 7.97%.
(R)- And (S)-sulfoxide 12. To a solution of 18 mg (26.1 wmol1) of 51 in 1 ml of EtOAc was ad-
ded 5 mg (27.4 umol, 1.05 eq.) of 85% MCPBA at -40%C. The mixture was stirred for 10 min,
quenched with sat. NaHCO3 soln, followed by extractive work-up and chromatography (hexane-
EtOAc 2:1) to give (R) 12, 6 mg (33%), syrup, laID +108° (C 0.5); (S)- 12, 12 mg (65%), syrup,
IuID -19.6° (C 1.0); TH-NMR for (R)-12:6 -0.07, -0.02, 0.07,and 0.09 (12H, 4s, t-BuMe,Si0-
-12 and 13), 0.85 and 0.96 (184, 2s, t-BuMe,5i0-12 and 13), 1.02 (3H, t: 7.5 Hz, Me-14),
1.23 (34, d: 7 Hz, Me-10), 1.28 (3H, s, Me-12), 1.37 (3H, d: 6.5 Hz, Me-8), 1.52-1.80 (3H,
m, H-10, 14, and 14'), 2.34 (W, dd: 11, 13 Hz, H-7), 2.71 (1H, dd:2, 13 Hz, H-7'), 3.05
(1H, m, H-8), 3.32 (1H, dd: 2, 8 Hz, H-13)}, 3.33 (1H, br.s: 10 Hz, H-9), 3.82 (3H, s,
ﬂgOC6H4CH), 4,07 (WH d: 2 Hz, H.11), 5.68 (1H, s, MeOC,H,CH ), 6.90 and 7.43 (44, 2m,
Me0C654CH), 7.52 and 7.63 (5H, 2m, PhS0-7}. TH-NMR for ($)-12: § -0.11, -0.02, 0.08, and
0.10 (2H, 4s, t-BuMe,Si0-12 and 13), 0.815 and 0.93 (18H, 2s, t-BuMe,Si0-12 and 13), 0.98
(3H, t: 7.5 Hz, Me-14), 1.22 (3H, d: 7 Hz, Me-10), 1.27 (3H, s, Me-12), 1.29 {3H, d: 6 Hz,
Me-8), 1.54 (24, m, H-14 and 14'), 1.64 {1H, m, H-10), 2.62 (24, m, H-7 and 8), 2.81 {1H,
dd: 9, 13.5 Hz, H;7'), 3.33 (1M, dd: 2, 8 Hz, H-13), 3.48 (1H, dd: 2, 8.5 Hz, H-9), 3.78 (1M,
d: 2.5 Hz, H-11), 3.82 (3H, s, @3006H4CH), 5.59 (1H, s, MeOC6H4Cﬂ), 6.90 and 7.42 (4H, 2m,
Me0C654CH), 7.55 (5H, m, PhSO-7).
Isomerization of (S)-12 into (R)-12. To a solution of 12 mg (17 umol) of (S)-12 in 0.5 ml of
THF was added 8 u1 (61.2 umol, 3.6 eq., 7.4 mg) of 2,4,6-collidine. The solution was cooled
to -60°C and a solution of 2.9 M1 (20.4 umol, 1.2 eq., 4.3 mg) of TFAA in 200 pu1 of THF was
added . The mixture was stirred at -60°C for 20 min, 500 ul1 of THF-H20 (4:1) was added, the
resulting mixture was heated to RT, diluted with CHC13, dried and evaporated; chromatography
of the residue (hexane-EtOAc 2:1) gave 9 mg (75%) of (R)-12 and 2.6 mg (21.7%) of (S)-12.
(R)- And (S)-sulfoxide 13. These were obtained according the procedure described for sulfo-
xides 12 affording (R)-13 in 21.8% yield, m.p. 100.5-101°, [a|y*105° (C 1.0) and (5)-13 in
74% yield, m.p. 106.5-107°, IalD -24.5° (C 1.0); ]H-NMR for (R)-13:6 0.50 (3H, t: 7 Hz, Me-
14), 0.89 (3H, d: 7 Hz, Me-12), 1.10 (9H, s, t-§gPh2510-13), 1.12 (3H, d: 6.5 Hz, Me-8), 1.25
(3H, d: 7 Hz, Me-10), 1.25-1.70 (4H, m, H.10, 14, and 14'}, 2.50 (1H, dd: 10, 13 Hz, H-7),

6=
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2.80 (W, dd: 2.5, 13 Hz, H-7'), 2.91 (IH, m: 2.5, 10, 10.5 Hz, H-8), 3.38 1H, d: 10.5 Hz,
H-9), 3.82 (3H, s, ﬂgOC6H4CH), 4.07 (4, ddd: 1.2, 5, 9 Hz, H-13), 4.04 (1H, dd: 2.5, 10 Hz,
H-11), 4.82 (H, s, MeOCGH4Cﬂ), 6.80-7.70 (194, m, PhSO-7, MeOCGH4CH, and t-BuEHZSiO-13).
Found: C, 72.05; H, 7.81. Calc. for C42H5405$15: C, 72.16; H, 7.79%. 1H-NMR for (S)-13:6
0.50 (3H, t: 7 Hz, Me-14), 0.83 (3H, d: 7 Hz, Me-12), 1.08 (9H, s, t-§gPh2510—13), 1.16 (6H,
t: 7 Hz, Me-8 and 10). 1.20-1.80 (4H, m, H-10, 12, 14, and 14'), 2.66 (1H, m, H-8), 2.81,
2.82, and 2.83 (2H, 3s, H-7 and 7'), 3.52 (1H, br.d: 1, 10 Hz, H-9), 3.82 (3H, s, ﬁ§0C6H4CH),
3.93 (4, dd: 2.5, 10.5 Hz, H~11), 4.07 (1H, ddd: 1.5, 5, 8 Hz, H-13), 4.95 (1H, s, MeOC6H4Cﬂ),
6.80-7.70 (19H, m, PhSO-7, Me0C634CH, and t-BuEbZSi0-13). Found: C, 72.11; H, 7.82. Calc. for
C42H540551S: C, 72.16; H, 7.79%.

Isomerization of {S)-13 into (R}-13 was carried out according to the above procedure to
give (R)-13 in 76.5% and (S)-13 in 23.5% yield, respectively.

Compound 53. A solution of 15 mg (21.3 umol) of (R)-12 and 67 mg (212 umol, 5 eq.) of
(n-Bu)4NF-3H20 in 1 ml of THF was heated at 100°C for 30 h. The mixture was cooled, diluted
with CHC13, washed with water, brine, dried and evaporated; chromatography of the residue
(EtOAc) gave 10.1 mg (100%) of 53, syrup, IalD +118.5° (€ 1.0); TH-NMR:S  1.06 (3H, t: 7.5
Hz, Me-14), 1.12 (3H, s, Me-12), 1.28 (TH, m, H-14), 1.34 and 1.43 (6H, 2d: 6.7 Hz, Me-8
and 10}, 1.70-1.90 (3H, m, H-10, 14', and OH-12(13)}), 2.43 {14, dd: 10, 13 Hz, H-7), 3.02
(M4, br.s, OH-13(12)}, 3.30 (M, br.d: 11 Hz, H-13), 3.42 (WH, br.d: 10.5 Hz, H-9), 3.81
(34, s, ﬂgOC6H4CH), 4.26 (1H, d: 2 Hz, H-11), 5.73 (1H, s, MeOC_H,CH), 6.92 and 7.41 (4H, m,
MeOCSH4CH), 7.55 and 7.65 (5H, m, PhSO-7).

Compound 56. To the stirred LDA soln, prepared from 42 ul1 (302.77 umol, 3.7 eq., 30.6 mg)
of i-PrZNH and 337 p1 of 0.85 N n-BuLi in hexane (286 umol, 1.4 eq.) in 1 ml of dry THF
(-40°C, 1 h), a soln of 33 mg (69.24 umol) of 53 in 0.7 ml of dry THF was added dropwise
over 10 min at -60°C. After 1 h a soln of 46 mg (204.5 umol, 2.5 eq.) of ketone 11 in 0.5 ml
of dry THF was added at -78°C. After additional 2h the reaction was quenched with 2 ml of
sat. NH4C1 soln at this temperature. Extractive work-up followed by chromatography (EtOAc)
gave the coupling product 54, 11 mg (22.6%, 41.4% with respect to consumed 53), which was
immediately dissolved in 0.5 ml of acetone and an excess of Nal and a solution of 5 ul

64

(35.4 umol, 2.3 eq., 7.4 mg) of TFAA in 50 ul of acetone were successively added at 0°¢.

The mixture was stirred for 5 min, quenched with sat. NaHCO3 soln, extracted with CHC13. The
extract was washed with sat. Na28203 saln, brine, dried and evaporated and chromatography

of the residue (hexane-EtOAc 2:1) gave 9 mg (84%) of 56, syrup,lalD +31.1% (€ 0.7); TH-NMR:

§ 0.91, 1.00, 1.05, and 1.25 (12H, 4d: 6.5 Hz, Me-2, 4, 8, and 10), 1.01 (3H, t: 7.5 Hz,
Me-14), 1.26 and 1.38 (6H, 2s, Me-6 and 12), 1.45 and 1.48 (6H, 25,-OCMe20-), 3.26 (2H, d:

3 Hz, H-7, 7'), 3.34 (2H, m, H-3 and 13), 3.81 (3H, s, @§0C6H4CH), 4,02 (MH, br.d: 10 Hz,
H-9), 4.15 and 4.34 (2H, 2d: 2 Hz, H-5 and 11), 4.88 and 5.02 (2H, 2m, H-1'cis and 1'trans),
5.27 (WH, m, H-1), 5.65 (IH, s, Me0€6H4CH), 6.80-7.50 (9H, m, PhS-7 and MeOCGBACH).

Compound 55. The coupling of (R)-13 and 11 was carried according to the procedure described
for preparation of compound 56. Desired 55 along with its C6-epimer were isolated after chro-
matography (hexane-EtOAc 5:1) in 64.7% and 8.9% yields respectively. Because of high lability
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no data on specific rotation of 55 are available; ]H-NMR:G 0.29 (3H, d: 7 Hz, Me-10), 0.40
(3H, t: 6.5 Hz, Me-14), 0.85 (1H, m, H-12), 0.95 (3H, d: 6.5 Hz, Me-12), 1.03 (3H, d 6.5 Hz,
Me-2), 1.12 (3H, d: 7 Hz, Me-4), 1.15 (9H, s, t-§gPh25i0-13), 1.17 (3H, d: 7 Hz, Me-8), 1.22-
1.48 (2H, m, H-14 and 14'), 1.45 and 1.46 (6H, 2s, -OCMeZO-), 1.46 (1H, m, H-10), 1.77 (3H,
s, Me-6), 1.80 (14, m, H-4), 2.36 (1H, m, H-4), 2.36 (1H, ddq: 9, 10, 6.5 Hz, H-2), 2.89

(W, br.s, H-7), 2.98 (1H, m, H-8), 3.45 (1H, dd: 1.5, 10 Hz, H-3), 3.77 (IH, d: 10 Hz, H-9),
3.82 (3H, s, M§0C6H4CH), 3.85 (W, dd: 2, 10 Hz, H-11), 3.95 (1H, ddd: 1.4, 5, 9 Hz, H-13),
3.97 (M, d: 2 Hz, H-5), 4.80 (1H, s, MeOC6H4Cﬂ), 5.70 (1H, dd: 2, 10 Hz, H-1'cis), 5.13

(WH, dd: 2, 17 Hz, H-1'trans), 5.58 (1H, ddd: 9, 10, 17 Hz, H-1), 6.80-7.80 (19H, m, PhSO-7,
Me0C6H4CH, and t-BuPh,Si0- 13).

Sulfide 57. This was obtained from 55 according to the procedure described for compound 56

in 90.1% yield, syrup, |a|D +25.9° (€1.02); TH-NWR: 8 0.49 (3H, t, 7.3 Hz, Me-14), 0.92 (3H,

d: 7 Hz, Me-12), 0.97 (3H, d: 6.5 Hz, Me-4), 1.00 (3H, d: 6.5 Hz, Me-2), 1.04 (9H, s, t-Bu-
Ph2510-13), 1.22 (3H, d 7 Hz, Me-10), 1.25 (3H, d: 7 Hz, Me 8), 1.36 (3H, s, Me-6), 1.46

and 1.51 (6H, Zs,-OCMeZO-), 1.29 and 1.47 (24, 2m, H-14 and 14'), 1.61 (1H, m, H-4), 1.80
{1H, m, H-2), 2.04 (1H, br.dg: 0.5, 2, 7 Hz, H-10}, 2.27 (1H, m, 8.5, 10, 6.5 Hz, H-2), 2.68
(MH, s, OH-6), 2.79 (14, m, H-8), 3.40 (1H, dd: 2, 10 Hz, H-3), 3.45 (1H, d: 3 Hz, H-7), 3.83
(3H, s, M90C6H4CH), 4.10 (14, d: 10.5 Hz, H-9), 4.20 (1H, ddd: 1.5, 5, 9 Hz, H-13), 4.20 (1H,
d: 2 Hz, H-5), 4.22 (1H, dd: 2, 10 Hz, H-11), 4.87 (1H, dd: 10, 2 Hz, H-1'cis), 5.03 (1H, dd:
17, 2 Hz, H-1'trans), 5.30 (1H, ddd: 8.5, 10, 17 Hz, H-1), 5.32 (14, s, MeOC H4CH), 6.80-7.70
(19H, m, Phs-7, MeOC H,CH, and t-BuEﬂZSiO-13).

Compound 9. 3 Mg (130‘pm01, 10 eq.) of Na-metal was dissolved in 2 ml of NH3(1iq.) and a
solution of 9 mg (13.1 umol) of 56 in 1 ml of dry Et20 was added to this at -78°C. The mix-
ture was stirred at -78°C for 1 h and quenched with solid NH4C1. Cooling bath was removed

and liquid ammonia was allowed to evaporate. The residue was washed with CHC]3 on a sintered
glass filter. Washings were dried with Na2504 and evaporated. Chromatography of the residue
(hexane-EtOAc 2:1) gave 6 mg (78%) of 9, syrup, ]alD +17.0% (€ 0.5); TH-nMR (+020) 6 0.98
(3H, d: 7 Hz, Me-4), 1.04 (3H, t: 7.5 Hz, Me-14), 1.04 (3H, d: 6 Hz, Me-2), 1.07 and 1.21
(6H, 2s, Me-6 and 12), 1.10 (34, d: 7 Hz, Me-8), 1.34 (1H, m, H-14), 1.41 and 1.43 (6H, 2s,
-OCMeZO-), 1.45 (3H, d: 7 Hz, Me-10), 1.60 (2H, m, H-7 and 7'), 1.65 (1H, m, H-4), 1.74

(1H, m, H-14'), 1.97 (4, m, H-10)}, 2.33 (1H, m, H-2), 2.63 (1H, m, H-8), 3.27 (1H, d: 11 Hz,
H-9), 3.28 (1H, dd: 1.5, 11 Hz, H-13), 3.42 (1H, dd: 2, 10 Hz, H-3), 3.49 (1IH, d: 2 Hz, H-5),
3.81 (3H, s, Mng6H4CH), 4.35 (WH, d: 2 Hz, H-11), 5.05 and 5.72 (2H, 2m, H-1'cis and 1'trans
5.60 (1H, m, H-1), 5.72 (1H, s, Me0C6H4Cﬂ), 6.90 and 7.40 (4H, 2m, Me0C654CH).

Compound 58. This was prepared from 57 according to the procedure described 9 in 69.1% yield,
syrup, lalD +14.2° (¢ 1.0); TH-NMR 26 0.50 (3H, t: 7.2 Hz, Me-14), 0.90 (3H, d: 7 Hz, Me-12),
1.03 (3H, d: 7Hz, Me-4), 1.06 (9H, s, t-BuPhSi0-13), 1.07 (3H, d: 7 Hz, Me-2), 1.10 (3H, d:
6.4 Hz, Me-8), 1.17 (3H, d: 7 Hz, Me-10), 1.25 (3H, s, Me-6), 1.45 and 1.47 (6H, 2s, -OCMeZO-),
1.75 (H, m, H-12), 1.91 (1H, m, H-10), 2.26 (1H, s, OH-6), 2.36 (IH, m, H-2), 2.56 (IH, m,
H-8), 3.26 (1H, br.d: 11 Hz, H-9), 3.45 (1H, dd: 1.8, 9.5 Hz, H-3), 3.54 (14, d: 2 Hz, H-5),
3.83 (3H, s, MeOC CH), 4.16 (1H, ddd: 1.5, 5, 9.5 Hz, H-13), 4.27 (1H, dd: 2, 10 Hz, H-11),
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5.04 (IH, dd: 10, 2 Hz, H-1'cis), 5.12 (1H, dd: 16.5, 2 Hz, H-1'trans), 5.61 (1H, ddd: 8.5,
10, 16.5 Hz, H-1), 6.80-7.70 (144, m, Me0C6ﬂ4CH and t-BuEb2510-13).

Compound 10. A solution of 264 mg (329 umol) of 58 and 962 mg (3.049 mmol, 9.62 eq.) of
(n-Bu)4NF-3H20 in 3 ml of THF was heated at 80°C for 20 h. The solution was concentrated in
vacuo, the residue was dissolved in CHC13, washed with brine, dried and evaporated; chroma-
tography of the residue (hexane-EtOAc 3:1) gave 182 mg (98%) of 10, syrup, IUID +7.2°% (c
1.0); TH-NMR:6 0.78 (3H, d: 7 Hz, Me-12), 1.00 (3H, t: 7.3 Hz, Me-14), 1.01 (3H, d: 6.5 Hz,
Me-4), 1.05 (3H, d: 6.3 Hz, Me-2), 1.10 (3H, d: 6.5 Hz, Me-8), 1.20 (3H, s, Me-6), 1.21 (3H,
d: 6.5 Hz, Me-10), 1.42 and 1.43 (6H, Zs,-OCMeZO—), 1.67 (WH, tg: 2, 6.5 Hz, H-4), 1.84 (1H,
br.dg: 2, 6.5 Hz, H-10), 1.98 (1H, ddg: 2, 10, 7 Hz, H-12), 2.33 (IH, ddq: 8.2, 9.5, 6.3 Hz,
H-2), 2.61 (1H, ddg: 1.5, 10.5, 6.5 Hz, H-8), 3.31 (1H, br.d: 10.5 Hz, H-9), 3.42 (14, dd:
2, 9.5 Hz, H-3), 3.49 (M, d: 2 Hz, H-5), 3.65 (1H, ddd: 5, 7.5, 2 Hz, H-13), 4.17 (W, dd:
2, 10 Hz, H-11), 5.05 (1H, dd: 10, 2 Hz, H-1'cis), 5.12 (1M, br.dd: 16.5, 2 Hz, H-1'trans),
5.61 (1H, ddd: 8.2, 10, 16.5 Hz, H-1), 5.65 (1H, s, Me0C6H4Cﬂ), 6.89 and 7.41 (44, 2m,
MeOC654CH).

Compound 7. A solution of 46 mg (79.48 umol) of 9, 0.6 ml of Py, and 0.2 ml of 0.05% Sudan IV
solution in CH2C12 in 65 ml of CH2C12 was ozonized at -78°C until the solution became colour-
less. An excess of ozone was removed by passage of argon for 5 min at -78°C then 0.5 ml of
Mezs was added. The solution was warmed to RT, washed with 1 N HC1, water, brine, dried and
evaporated. The residue was dissolved in 5 m1 of THF pH 7.0 phosphate buffer (10:1) and 32 mg
(158.96 umol, 2 eq.) of 85% MCPBA was added. The mixture was stirred at RT for 30 min, quen-
ched with sat. NaHCO3 soln, extracted with CHC13. The extract was washed with sat. Na25203
soln, 1 N HC1, brine, dried and evaporated. The residue was passed a pad of 5102, in hexane-
EtOAC (50 — 100%) gradient to give 42 mg (88.6%) of 7, syrup, |al +5.8° (C 1.0): TH-NMR: 6
1.04, 1.12, 1.28, and 1.45 (12H, 4d, Me-2, 4, 8, and 10), 1.03 (3H, t: 7.5 Hz, Me-14), 1.08
and 1.22 (6H, 2s, Me-6 and 12), 1.44 and 1.45 (6H, 2s, -OCMeZO-), 1.60, 1.75, and 1.95 (6H,
3m, H-4, 7, 7', 10, 14 and 14'), 2.60 (1H, m, H-8), 2.68 (1H, dq: 7, 10 Hz, H-2), 3.28 (1H,
br.d: 11 Hz, H-9), 3.35 (1H, dd: 2, 10 Hz, H-3), 3.62 (1H, d: 2 Hz, H-5), 3.81 (3H, s,
M90C6H4CH), 4.31 (WH, d: 2 Hz, H-11), 5.82 (1H, s, MeOC6H4CH), 6.90 and 7.42 (4H, 2m,
(MeOCGH4CH).

Compound 8. This was obtained from 10 according to the procedure described for 7 in 77.5%
yield, syrup, \u|D-62° (C 1.0); ]H-NMR:G 0.76 (3H, d: 7 Hz, Me-12), 0.97 (3H, t: 7 Hz, Me-
-14), 1.02 (3H, d: 6.5 Hz, Me-10(4)), 1.21 (3H, d: 6.5 Hz, Me-8), 1.22 (3H, d: 6.5 Hz, Me-4
(10)), 1.24 (3H, s, Me-6), 1.27 (3H, d: 6.5 Hz, Me-2), 1.43 and 1.56 (2H, 2m, H-14) and 14'),
1.45 and 1.48 (6H, 2s, -0CMe,0-), 1.70-1.80 (2H, m, H-4 and 10), 1.85 (1H, ddg: 2, 8.5, 7 Hz,
H-12), 2.56 (1H, m, H-8), 2.66 (1H, dq: 10, 6.5 Hz, H-2), 2.32 (1H, br.d: 10.5 Hz, H-9), 3.8}
(3H, s, I\_4§0C6H4CH), 3.89 (1MH, d: 2 Hz, H-5), 3.90 (1H, dd: 2, 10 Hz, H-3), 3.91 (1H, dd: 2,
8.5 Hz, H-11), 3.95 (1H, ddd: 2, 4.5, 9 Hz, H-13), 5.62 (H, s, Me0C6H4Cﬂ), 6.90 and 7.42 (4H,
2m, MeOCH,CH).

Compound 59. A solution of 42 mg (70.4}umo1) of 7, 92 mg (351.9 umol, 5 eq) of Ph3P and 202 mg
(351.9 wmol, 5 eq.) of bis-(1-isopropyl-4-tert-butylimidazolyl-2-sulfide) in 70 ml of dry PhCH3
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was refluxed under argon for 20 h. Then the solution was evaporated and 50 ml of EtDAc-hexa-
ne (1:10) was added. The precipitate was separated with hexane. The combined solutions were
evaporated to dryness, the residue was dissolved in 4 ml acetone-water (3:1), an excess of
CaCO3 and Hg(OCOCF3)2 were added to the stirred solution. The mixture was stirred for 5 min,
sat. NaHCO3 soln was added, and the resulting solution was extracted with CHC13. The ext-
ract was washed with brine, dried and evaporated; chromatography of the residue (hexane-EtOAc
3:2) gave 29 mg (71.2%) of 59, m.p. 232-233°C (hexane-EtOAc 4:1), lafy 0°(C 1.0); TH-NMR:
§ 0.84 (3H, t: 7.5 Hz, Me-14), 1.02, 1.22, 1.24, and 1.40 (12H, 4d, Me-2, 4, 8, and 10),
1.15 and 1.25 (6H, 2s, Me-6 and 12), 1.48 and 1,53 (6H, 2s, -OCMeZO-), 1.60 and 1,90 (6H, 2m,
H-4, 7, 7', 10, 14, and 14'), .2.20 (1, br.s, OH-6), 2.46 {1H, m, H-8), 2.70 (WH, s, OH-12),
2.78 (H, dq: 11, €.5 Hz, H-2), 3.32 (TH, br.d: 11.5 Hz, h-9), 3.70 (IH, d: 1.9 Hz, H-11),
3.82 (3H, s, M9006H4CH), 3.88 (1H, dd: 1, 11 Hz, H-3), 4.04 (1H, d: 1 Hz, H-5), 5.16 (H, dd:
2, 11.5 Hz, H-13), 5.78 (W, s, MeOC6H4Qﬂ), 6.92 and 7.52 (4H, 2m, Me0C6ﬂ4CH). Found: C,
66.32; H, B8.80. Calc. for C32H5009: C, 66.41; H, 8.71%.

Compound 60. a) To a solution of 144 mg {248 umol) of 8 in 3.5 ml of THF was added 403.6 mg
(1.55 mmol, 6.25 eq.) of PhsP and 220.31 mg (1.55 mmol1, 6.25 eq.) of (PyS)Z. The mixture was
kept at RT for 30 min, diluted with dry PhCH3 (100 m1), refluxed for 20 h under argon and
then evaporated. Chromatography of the residue (hexane-EtOAc 4:1) gave 30 mg (21.5%) of 60,
m.p. 103-104°C (pentane), la|y -1° (C 1.0).

b) To a solution of 13 mg (22.38 umo1) of 8 in 22 ml of dry PhCH3 was added 29 mg (111.8 umol,
5 eq.) of Ph3P and 44 mg (111.8 umol, 5 eq.) of bis-(1-isopropyl-4-tert-butylimidazolyl-2-
sulfide). The mixture was refluxed under argon for 10 h and then evaporated. Chromatography
of the residue (hexane-EtOAc 4:1) gave 9.0 mg (71.5%)of 60. ]H—NMR:E 0.87 (3H, t: 7.3 Hz,
Me-14), 0.88 and 1.02 (6H, 2d, Me-10 and 12), 1.21 (3H, d: 6.5 Hz, Me-2), 1.23 (3H, d: 6.5
Hz, Me-4), 1.25 (3H, s, Me-6), 1.26 (3H, d: 6 Hz, Me-8), 1.48 and 1.53 (6H, 2s, -OCMeZO-),
1.30-1.50 (2H, m, H-7 and 7'), 1.46 (1H, m, H-14), 1.60-1.80 (4H, m, H-4, 10, 12, and 14'),
2.23 (W, br.s, OH-6), 2.51 (IH, dddq: 2, 10.5, 6 Hz, H-8), 2.78 (1H, dg: 10.5, 6.5 Hz, H-2),
3.35 (H, d: 10.5 Hz, H-9), 3.66 (1H, dd: 1.5, 9.1 Hz, H-11), 3.90 (4, dd: 1, 10.5 Hz, H-3),
3.80 (3H, s, M§0C6H4CH), 4.06 (1H, d: 1.2 Hz, H-5), 5.47 (1H, ddd: 0.9, 4.5, 10 Hz, H-13),
5.69 (H, s, Me0C6H4CE), 6.89 and 7.50 (4H, 2m, MeOC6ﬁ4CH), Found: C, 68.21; H, 8.91. Calc.
for C32H5008: C, 68.30; H, 8.96%.

(9S)-Dihydroerythronolide A 61. A solution of 29 mg (50.1 umol1) of 59 in 2.25 ml of MeCN-TFA-
-H,0 (4:4:1) was kept at RT for 10 min. The mixture was neutralized with solid NaHC03, dilu-
ted with water and extracted with CHC13. The extract was washed with brine, dried and evapo-
rated. Chromatography of the residue (EtOAc) gave 19.7 mg (93.5%) of 61, m.p. 202-204°¢C (he-
Xane-acetone), |a|D +8.4° (¢ 1.0) (cf.zg)
(95)-Dihydroerythronolide B 62. A solution of 293 mg (520.7 umol} of 60 in 11.25 m1 MeCN-
TFA-H,0 (4:4:1) was kept at RT for 5 min. The mixture was neutralized with solid NaHC03, di-
luted with CHC13, washed with water, brine, dried and evaporated. Chromatography pf the resi-
due (CHC13-MeOH 30:1) gave 185 mg (88%) of 62, m.p. 181.5-182°C (ether), ||, +6.1° (C 1.0,
methanol) (cf.30).




Synthesis of erythronolides A and B 5135

(95)-Dihydro-3,5-benzylideneerythronolide B 6. To a suspension of 451 mg (1.715 mmol) of 62
in 10 m1 of CH2C12 was added 1.0 mg (5.6 mmol, 5 eq.) of benzylidene diethylacetal. The mix-
ture was cooted to -10°C and 28 mg (120 pmol. 10 mol.%) of (¥)-camphor-10-sulfonic acid was
added. The mixture was stirred for 5.5 h at -10°C and neutralized with NaHCO3 solution. Ex-
tractive work-up followed by chromatography (hexane-EtOAc 3:2) gave 264 mg (48%) of 6, 46 mg
(10%) of unchanged 62, and besides other mono- and bis-acetal derivatives. These were hydro-
lyzed (MeCN-TFA-H,0 4:4:1, 30 h, RT) to give 87 mg (19.3%) of 62. Thus, corrected total yield
of 6, m.p. 235.5-236°C (hexane), |alp +2.3% (C 1.0), was 67.9% with respect to consumed 62;
TH-NMR (+020):6 0.93 (34, t: 7.5 Hz, Me-14), 0.85, 1.11, 1.15, 1,28, and 1.36 (15H, 5d, Me-2,
4, 8, 10, and 12), 1.31 (3H, s, Me-6), 2.91 (M, dq: 11, 6.5 Hz, H-2), 3.12 (1H, dd: 2, 10 Hz,
H-9), 3.70 (1H, br.d: 9.5 Hz, H-11), 3.83 (IH, dd:1, 11 Hz, H-3), 4.00 (1H, d: 1 Hz, H-5),
5.32 (1H, ddd: 1.2, 4.5 Rz, H-13), 5.68 (1H, s: PhCH), 7.40 and 7.52 (5H, 2m, PhCH). Found:
C, 68.15; H, 9.05. Calc. for C28H4407: C, 68.26;5 H, 9.00%.

3,5-0-Benzylideneerythronolide B 64. To a stirred solution of 236 mg (479 umol) of 6 in 5 ml
of CH2C12 was added 0.5 g of powdery molecular sieves (3 A), the mixture was cooled to 0° and
310 mg (1.44 mmol. 3 eq.) of PCC was added. After 30 min the mixture was diluted with ether,
passed with  the same solvent through a pad of Sio2 to remove inorganics. The washings

were evaporated. Chromatography of the residue (hexane EtOAc 2:1) gave 167 mg (71%) of 64
m.p. 94-94,5°C (pentane-ether), lafp -41° (C 1.0); TH-NMR: 6 0.92, 1.08, 1.22, and 1.30 (15H,
4d: 7 Hz, Me-2, 4, 8, 10, and 12), 0.93 (3H, t: 7 Hz, Me.14), 1.33 (3H, s, Me-6), 1.55, 1.80
2,14 (6H, 3m, H-4, 7, 7', 12, 14, and 14'), 2.30 (WM, br.s, OH-6), 2.75-3.05 (3H, m, H-2, 8,
and 10), 3.91 (1H, dd: 1.5, 10.5 Hz, H-3), 3.93 (1H, m, H-11), 4.06 (14, d: 1.5 Hz, H-5),
5.35 (1H, ddd:, 1.5, 4.5, 9.5 Hz, H-13), 5.71 (H, s, PhCﬂ), 7.40 and 7.53 (5H, 2m, EbﬂH).
Found: C, 68.39; H, 8.58, Calc. for C28H4207: C, 68.54; H, 8.63%.

Erythronolide B 4. A solution of 28 mg (57 umol) of 64 in 1 ml of 80% AcOH was heated at 50°C
for 3 h. The mixture was neutralized with NaHCO3 solution, extracted with Et0Ac, the extract
was washed with brine, dried and evaporated. Chromatography of the residue (CHC13-Me0H 20:1)
gave 15 mg (65%) of 4, m.p. 223-224%C (ethanol), faly -65.8% (C 1.01, MeOH) (cf.3!).
Synthesized erythronolide B proved to be identical in all respects to the natural sample,
isolated from mother Tiquor after crystallization of erythromycin A. Samples of derivatives

60 and 62, obtained from natural erythronolide B, also proved to be jdentical.
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