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The synthesis of single enantiomers dfans-alkene

containing mycolic acids and related sugar esters

Hanan M. Ali, Gani Koza, Rwoa’a T. Hameed, RichRualvles, Carys Davies, Juma’a R. Al Dulayymi,

Christopher D. Gwenin and Mark S. Baird,*
School of Chemistry, Bangor University, Gwynedd LL 57 2 UW, UK

Abstract—

Routes to single enantiomers of hydroxy, methenxy ketomycolic acids containing aamethyltrans-alkene unit as well as

related trehalose, glucose, arabinose and glyestets are described. In serodiagnostic assaystéotcantibodies to mycobacterial lipids,
the trehalose esters give higher responses tethensof patients with culture positive tuberculdbian to that of culture negative patients.

Key words: Mycolic acid, TDM, TMM, GMM, trans-
alkene, trehalose monomycolate, trehalose dimyeolat

1. Introduction

Mycolic acids (MAs) are characteristic componenitshe
cell envelopes of mycobacteria, often covalentlyrzb to
arabinogalactan as a penta-arabinose tetramycoldteey
are also seen as trehalose dimycolate (TDM — anpote
signalling agent in the immune systeh),trehalose

monomycolate (TMM) and other sugar esters that are not

bound to the cell wall® or as free mycolic acidS.MAs
comprise two elementsigure 1), the p-hydroxy-acid, for
which d is generally 21 or 23, and the meromycolates
latter is a long chain usually containing two greup and
Y.

OH

o]
X Y|
a H OH
b ¢ [X] = Distal position

synthetic MAs of different classes matching theictires
of components of natural mixtures are selectivetjva®

In addition, there are a range of generally lessndbnt
MAs in mycobacteria containing other X and Y graups
these include molecules containing aAmethyldrans-
alkene unit*? Keto-mycolic acids2 with a proximal
trans-alkene substituent and a variety of chain lenptnge
been reportedT@ble 1)." *2%8|n these cases, the methyl
group adjacent to the alkene is on the proximad sidiative
to the hydroxy-acid. The methyl group in the X piosi of
keto- and methoxy-MA and at the Y-positionarmethyl-
trans-cyclopropane containing MA, is distal frontit™?

Table 1 Typical chain lengths of maj@methyltrans-alkene
containing mycobacterial ketomycolic aci@} (

) [Y ] = Proximal position
d

S

Meromycolate Moiety Mycolic Motif

Figure 1: Typical mycolic acid structure

In the most common classes of mycobacterial MA tone

groups are botlgsis-cyclopropanes(-MA), or group X is

an d-methylf3-methoxy or a-methyl{3-keto group

(methoxy and keto-MA respectively). MAs are gengral

present as complex mixtures containing severakwdifft

chain lengths of each class, and the detailed ceitipo is

Me OH o
i BN
CHG(CHz)a\‘)‘\ /=)\(cuz)c < Nou
(CHy)g H
(CH;)4CHy
Me
Species a b c d Ref
Mycobacterium tuberculos's, 17 | 19 | 15| 23| 11
Mycobacterium bovis, M. bovis
BCG, Mycobacterium microti
M. tuberculosis, M. bovis, M. | 17 | 19 | 13| 23| 11
bovis BCG, M. micrati
M. tuberculosis Canetti 17 | 17 | 17| 23| 11
Mycobacteriumavium 17 | 17 | 17| 21| 11
complex (MAC)
Mycobacterium marinum 17 | 15| 17| 21| 11
Mycobacterium scrofulaceum 15 | 17 | 17| 21| 11
M. aurum 15 | 13 19 19| 19
M. aurum 15 | 13 | 17| 19| 19

dependent on the mycobacterith’’ The presence and
proportion of individual classes of MA is impantafor
the virulence of diseases such as tubercutdsfdhe MAs
are themselves strongly bioactive and indeed iddii

* Corresponding author: e-mail:_chs028@bangor.ac.uk
Fax: +44 1248 370528

A derivative of a hydroxy-MA with a proximat—methyl-
trans-alkene has also been reportédMycobacterium
smegmatis synthesizes keto-MAs containing about 33% of
a trans-alkene. The same percentage is seen in the



2

hydroxy-mycolaté’ In addition, related methoxy-M/8
have been reported asTable 2*

Table 2. Typical chain lengths of maj@+methyltrans-alkene
containing mycobacterial methoxymycolic aci@s-{

Me OH o
OMe
CHs(CHz)aW/'\ F)\(CHZ)M oH
(CHp), 5 3
(CH3)4CH;
Me

Species al| b| c| d
M. tuberculosis, M. bovis, 17 | 19| 13| 23
M. bovis BCG
M. tuberculosis Canetti 17| 19| 15/ 23
M. microti 17| 15| 17| 21

The biosynthesis of these and other MA has beettiestu
extensively’?’ Labelling studies show the methyl branch
of transMA from M. tuberculosis are exclusively on
carbons derived from the 2-position of acetatejlenthose
from M. smegmatis, are exclusively derived from the 1-
position?®

Another type of mycolic acid, isolated frokh. smegmatis
and Mycobacterium aurum,*® Mycobacterium chelonei,*
and Mycobacterium fortuitum® contains ano—methyl-
trans-alkene at the proximal position andis-alkene at the
distal positior?®3*In the latter case, the specific rotation of
its methyl ester has been reported to be +1.4 (QHT
while that of the acetoxy methyl ester is reporésd+3
(CHCly), and that of aleacetoxy derivative of a mycolate
containing only ana—methylirans-alkene chiral centre
corresponds to a molecular rotation f)Mof -19.5% In
addition, the specific rotation of a wax ester egming this
unit has been reported to be +4.3 (CHEIF*** This
allows the contribution to the molecular rotatigor the
a—methyltrans-alkene to be calculated, as the only other
chiral centres in these cases are at the hydroxy-ac
position, the contribution of which to the moleaula
rotation is known (+40°). This leads to a value-26° for
the a—methylirans-alkene (for 30% of methyl branched
molecules); this in turn suggests this sub-unit &agR)-
stereochemistry, based on model compodfids.

As part of a study to determine the biological gigance

of specific MA structured®** and to confirm regio- and
stereochemistry, we now report the synthesis ofrdwd
MA, keto-MA and methoxy-MA containing a—methyl-
trans-alkene unit. Four sugar esters and one glycetel es
were prepared from one methoxy-MA, to provide the
opportunity for a systematic comparison of thefeets on
cytokines and chemokines, as well as their apjdinaas
antigens in the serodiagnosis of tuberculosis.

2. Results and discussion

As the first step in the synthesis of alkene-N28, 6-
bromohexanal 4) was chain extended to the esGand
then converted into the sulfo@gScheme )

o]

~N o e
Br(CHy)sCH=0 , \>_g—(cnz)7ocoauf @, @ Br(CH,);0c0Bu"
N- I} 6
4 4]
Ph 5 | i, v
—N

N 1l

\> t
|| S§—(CHy)130COBu
- 0 (CH2)43

\ O 7
Ph

Scheme 1) LIHMDS, THF (71%); (i) H,, Pd/C, EtOAC/EtOH (88%);
(iii) 1-phenyl-1H-tetrazole-5-thiol, KCOs;, acetone (86%); (iv) 3D,
(NH4)sM070,4.4H,0, THF/IMS (95%)

In order to fix the R)-stereochemistry of the-methyl-
trans-alkene fragment, aldehyd83® “**’ was chain-
extended with compound and base, using a modified
Julia—Kocienski reactioff *’followed by hydrogenation of
the derived alkenes to giv@ The pivaloate group was
removed and the primary alcohol was converted into
sulfonell (Scheme 2 via the bromide.0.

Me Me

0" cHycHo Y, O 0" (CHy)s0c0But
JTO 8 A\TO g

l (iii), (iv)

Me
W Q7N (CHaper
I 6

Me
/\/7\ (I:I) N‘N
Q" Y NCHhs—s— i
o g NN
1 /
Ph

Scheme 21i) LIHMDS, THF (86%); (ii) H;, Pd/C, EtOAc/EtOH (96%);
(iii) KOH, THF, MeOH, HO (97%); (iv) N-bromosuccinimide, PRh
NaHCQG;,, CH,Cl, (92%); (v) 1-phenyl-H-tetrazole-5-thiol, KCO;,
acetone (95%); (vi) bD., (NH4)sM070,4.4H,0, THF/IMS (81%)

10

A modified Julia reaction between the aldehg@&**® and
sulfone 11 gave a mixture of alkenes which was
hydrogenated. The silyl ether was changed to arylace
group as inl3, in order to avoid the presence of two
identical protecting groups at a later stage, dmddcetal
group was converted into aldehydé with periodic acid
(Scheme 3.

Bu'Me,Si ~o

o
oé\/k;/u\OMe
42 (CHzzCHs
Vv (i)iv)
Me OAc O Me OAc O
. le) N
v O
0/\;/\(CH2)17/‘\;/U\0M5 — T NTCHI N Yo
o (CH2)21CH; (CH2)21CH;

13 14
Scheme 3 (i) 11, LIHMDS, THF (86%); (i) Pd/C, EtOAc (96%); (iii)
HF.pyridine, pyridine (83%); (iv) A©, pyridine (94%); (v) periodic acid
(80%)

The modified Julia—Kocienski reaction using a lipHe
1H-tetrazole sulfone and an aldehyde with potassiisn b
(trimethylsilyl)amide in 1,2-dimethoxyethane is kwo to
lead to anE-alkene with good stereoselectivity, especially
if the sulfone or aldehyde is-substituted”>* Reaction of
the sulfonel5° with aldehydel4 gave therans-alkenel6
(Scheme %. It is essential that no epimerization occurs
adjacent to the aldehyde during this process. There



considerable precedent for the retention of theatity.>
*%°Removal of the silyl group gavk? (R= Ac, R’ = Me)
and hydrolysis of the two esters produced the lfggroxy
acid 17 (R= H, R’ = H).The[a]?}, of this, -2.07 (CHG],
0.743 umol), corresponding to g\t26°, is in agreement
with that reported for the hydroxymycolates ®4.
smegmatis (Mp -16° though it must be noted these only
contain ~30%rans-alkene)*®

0SiMe,But
(o]
CH3(CH2)17 I N-n
(CHz)16— S—</ Il
Il ~N 15
o N
* (i) Ph
Me OAc O
0SiMe,But :
CH3(CHy)47 — (CHp)i7 OMe
(CHa)7s Z 16
(CH2)21CH;
Me
l (i), i)
Me OR O
17
CH3(CH2)17ﬁ/'\(CH )/_/\(CH2)17
e (CHa)z(CHy

Me
Scheme 4i) 14, KHMDS, 1,2-dimethoxyethane (34%); (ii) HF.pyriéin
THF (17 (R= Ac, R’ = Me), 91%); (iii) LiOH, MeOH, THF, D (17 (R=
H, R’ = H), 65%)

In the same way the enantiomerl& compoundL8®° was
converted intd 9 and free hydroxy-MA0 (Figure 1). The
'H NMR spectra of each of these in the alkene regiaa
identical to that reported in the literatdPé* and to minor
signals in fractions ofa-mycolates derived fromM.

avium.*®

OSIMezBu

CHs(CH2)17\/\(C Hado— S {/

Me 18

Ph
Me OR O
OH -
CHS(CH2)17\/\(CH )/=/\(CH2)17
- 2,

15

OR'
: (CH2)21CH;
Me 19R=Ac, R =Me
20R=R'=H

Figure 1

Oxidation of eitherl7 (R= Ac, R’ = Me) or19 led to the
corresponding protected keto-MAs. However, attechpte
deprotection of these using LiOH led to epimerimatat
the position adjacent to the ketone. In order toicgthis,
the alcoholl7 (R= Ac, R’ = Me) was first protected as
THP-ether21, followed by hydrolysis of the esters and then
reprotection at the alcohol group as a silyl etkér
Removal of the THP-group, oxidation, and then
deprotection now proceeded without epimerizatfon,
leading to the free aci@3 (Scheme 4, matching the
overall structure of the majdrans-alkene keto-mycolate
reported foM. marinum.™*

OR O
OTHP /'\)'L
CHa(CHakr (CH )/—/\(Cﬂz)n
2)15
(CH2)21CH3

Me J ()i R=Ac,R'=Me 21

’ R=TBDMS,R'=H 22 ’

l (iv)-(vi)

OH O
CHy(CHa)r - )/—/\(CHZ)M
e (CH2)21CHy

Me
Scheme 4i) LiOH, MeOH, HO, THF (72%); (ii) TBDMSCI, imidazole,
DMF; (iii) K,COs;, MeOH/HO, then KHSQ), (70%); (iv) PPTS, MeOH,
H,0, THF (73%); (v) PCC (89%); (vi) HF.pyridine (44%)

In the same way compountl9 was first protected with a
tetrahydropyranyl group to give4 and then converted into the
keto-MA 25 ([a] %, +1.58 (CHCY, 0.436 pmol)YScheme 5)

Me OAc O

/i/\ (CHa)17
24

OTHP
CHS(CHZ)"\/\(CH
Me

) OMe
)15 =
(CH3)21CH;

} ()-vi)
Me OH O

[o]
CHS(CHZ)ﬂ\)k(CH )/_/\(CHz)"/'\)'L
Y 2)15
Me

(CH;)21CH;

Scheme 5(i) LIOH, MeOH, K0, THF (72%); (i) TBDMSCI, imidazole,
DMF; (iii) K,CQ;, MeOH/HO, then KHSQ, (70%); (iv) PPTS, MeOH,
H,0, THF (73%); (v) PCC (89%); (vi) HF.pyridine (44%)

The chain lengths reported for majdrans-alkene-
methoxy-MA are somewhat different from the keto-
analogues. In order to prepare the methoxy-84& =17, b
=19, c = 13, d = 23), aldehyd@was treated witt26 and
base, followed by hydrogenation to prod@i which was

in turn converted into sulfon@8 by standard methods
(Scheme &

Me NN
N A\ — t
: I]  —S—(CH2)s0COBu
0 "cugcHo ' N—y I "
N \
° 4 Ph
l (i), (ii)
Ve We
i o N N
~N (i), NN t
o/\__/\ (CHa)yr— : y 'ﬂ; &9 (CH2)1,0COBU
o 28 o N° (v), (v) 27

Ph
Scheme 6:(i) LIHMDS, THF (76 %); (ii) Pd/C,H, EtOAc (92 %); (iii)
LiAIH 4, THF (81 %); (iv) diethyl azodicarboxylate, ##h 1-phenyl-1H-
tetrazole-5-thiol (84 %); (v) (NPsM07024.4H,0, H,O,, THF/IMS (84 %).

A further modified Julia reaction on the sulfo28 and
aldehyde 29 again followed by hydrogenation, then
reaction with periodic acid led to aldehygte(Scheme 7.



Bu'Me,Si—q
29 (C H2)23CH3
U0

Bu'Me,Si N
Me (o) fo)

M o} B
o I AT O e o
(CHa)13™ ™ OMe Jvd

31 (CH;)23CH3
Scheme 7{i) LIHMDS, THF (96 %); (ii) Pd/C,H(96 %); (iii) periodic
acid (87 %).

Bu'Me,Si
Me

30 (CH2)23CHy

The SmethoxyS-methyl substituted aldehyda2* was
chain extended to sulfon84, again using standard

procedurescheme &
OMe

16 6

32
l (i), (i)

OMe ﬂ
o Yk
17 200 "‘/ (iii) - (v)

34

Scheme 81i) LIHMDS, THF, (85 %); (ii) Pd/C,H, (100 %); (iii) LiAIH,,
THF (99 %); (iv) diethyl azodicarboxylate, ## 1-phenyl-1H-tetrazole-5-
thiol (91%); (v) (NH)sM070.4-4H;0, H;0, (35%), THF/IMS (97 %).

A modified Julia reaction between sulfoB¢ and aldehyde

31led, after deprotection, to the final MA7.(Scheme §
H OrR O

S e

R= SlMezBu' R'=Me 35
(i)

R=H,R'=H 37 R=H,R'=Me 36

Scheme 8:(i) KHMDS, 1,2-dimethoxyethane (37 %); (ii) HF-pgene,
THF (96 %); (iii) LIOH, MeOH, HO, THF (82 %).

These results provide the first synthetic approat¢beketo-

, hydroxy- and methoxy-MAs containing a proxim&l)-
o—methylirans-alkene unit, and a comparison of molecular
rotations with those in the literature confirms the
stereochemistry of this subunit. It has been pregdhat
MA biosynthesis involves alkylation of eis-alkene by
SAM (S-adenosylmethionine) to provides an interragi
cation leading to each of the other MA functiotiei®®
Although the actual mechanism may be diffef@nihis
provides a model by which to analyse the stereodtgm
of the various classes of MA. Thus, usi8§ as a model
precursor, formal addition of a methyl cation te ttistal
carbon of the alkene from the bottom face woulddpoe
cation39; trapping from the top face could lead eventually
to the known §9)-stereochemistry ofi0 at the distal
position.(Scheme 9. 1% 2

H
H,, WH s @uH
CHa(CHaln T (CHoInCOH  CH(CHa - (CHalnCOM

38 — HsC 39
from
bottom ¢ f;?;st;)p
OCH, H OH
S (CH2)mCOH = CHy(CH,), -
CH,(CH S ’
3(CH2)y 0 - HiC H (CH,),CO.H

Scheme 9: Formation of S,S-methoxy-MA fragment

Elimination of a proton fron39 would lead to41, and in a
second step to the proximetmethyl{rans-cyclopropane
unit 42 (Scheme 19 24% *|n this case, it appears that
rapid cyclopropanation occurs, as the alkeAgsare not
commonly reported.

39 E— (CH2)mCOH
attack from  H;C
top face 4“1
H / H
H Z H H
= Z, (CH2)mCOH
CHj3(CHy), (CHz)mCOH

-
from CH3(CHy)y

42 pottom

H H;C H

HiC

Scheme 10: Formation ofrans-cyclopropane

In applying this to the stereochemistry thins-alkene
mycolates, one possibility is that alkylation ofethis-
alkene38, again occurs from the bottom face, this time to
the proximal carbon leading formally ®8b; elimination

of a proton would then lead to thB){a—methylalkene43
(Scheme 1} In this case, it appears that cyclopropanation
of the alkene does not occur, as no such regioisohave
been reported.

=

H H

CHS(CHZ)"\'}@—(\(CHZ),“COZH CHS(CHz)n\%_(\(CHz)mCOZH
CH; 3% — H CH;

43
Scheme 11: Proposed stereochemistry of methylatiday SAM

The biological activity of mycolic acids is ofteeen most
strongly in their sugar esters, such as glucoseolaie
(GMM), TDM and TMM? In natural isolates it is difficult
to identify within the complex mixtures whether pewlar
sub-classes or chain lengths are selectively resiplenfor
these properties. To try to understand whetirars-alkene
mycolic acids have specific biological propertiasseries
of sugar esters of the methoxy-M3¥ was prepared. The
acid was first reprotected at tifehydroxy group with
TBDMS to give 44 and then coupled to the protected
trehaloset5:%
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Bu'Me.Si,_ Me3SiO O
Me o o Me,SiO
OMe Me;SiO o
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Sio
Me a o
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om Me o o
e
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. o (CHz)zCHy \ o
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Bu‘MeZSi
o)
OMe
CHS(CHZ)”%(CH )/_/\(CHZ)M
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Bu'Me,Si
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e
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N e (CH3)23CH;
Me;SiO
Me3Sio
47 Me;SiO

o
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Scheme 12(j) EDCI, 4-DMAP, CHCl,, 4°A MS, t, 6 days46 (25%),
47 (50%).

The protecting groups were then removed in twosstep

(Scheme 13
R

N

O o
OMe

CHs(CHz)n\‘/'\(CH )/—/\(CH2)13
e (CH2)23CH3 \
Me
@), (i)

-, R = TBDMS, 48 (67 %)

R=H, 49 (75 %)
R\ HO
0 0 Ho
OMe
/—/\(CHZ)M

CH3(CHz)17
(CH2)1g
OM ? @
e
CHJ(CHZ)”W/'\(CH )/—/\1CH2)M
2)19 (CHz)nCl%
Me

- (i), (ii)
47 —

Scheme 13(i) TBAF, THF, 5°C 1h; (ii) Pyridine, THF, HF pyridine
complex, 43C, 17 h, then neutralised with agq. NaHCO

(CH2)23CH;

R =TBDMS, 50 (65 %)
R =H, 51 (65 %)

The acid37 was also coupled to protected glucéseto
give, after debenzyation, the GMBA. (Scheme 14

TsO
37 Bn0: :
¢ W BnO 57
Me OH [0}

OMe

/—/\(CHz)n
(CHy)
?WE/'\ o CHs(CHz)zs BnO.
53
(ll)

OMe

CH3(CHy)y7

CH3(CHy)y7

/—/\ (CH2)13

(CHy)
o C"31CH2)23 HO

Me 54

Scheme 14(j) CSHCG, DMF:THF, 70 %, (ii) NalNH 47 %.

It was also coupled to the protected arabirkis€Scheme

19)

TsO

(o]
37 + BnQ,
OMe
i
l” OBn g
OH o
OMe
CH3(CHo)s7 (CH )/—/\(CH2)13
2)10
(CH2)23CH3
Me
R=Bn 56
||)
R=H 57

Scheme 15(i) CSHCG, DMF:THF, 71 %, (ii) Na/NH, 57 %.

As a final comparison, the glycerol ester (GroMBO)was
prepared.$cheme 15

, 707 > ogn
OBn
)

OH O

CHS(CHZ)“W/'\(CH ) /_/\(CHZ)MO/\:/\OR
2)19

CH,),;CH; OR
l(ii) (CH2)23CH;3 R=Bn 59

Scheme 16(j) CSHCG, DMF:THF, 89 %, (ii) Na/NH, 40 %.

Like sugar esters of other synthetic alpha-, kedad
methoxy-mycolic acids, the sugar esterstiEns-alkene
methoxy described above show strong effects omgeraf
cytokines and chemokin&%.Such sugar esters are also
antigenic to antibodies in serum of patients irddctvith
active TB* Thetrans-alkene sugar esters described above
were each evaluated as antigens in ELISA for resgmio
antibodies in serum of patients infected with puhangy
tuberculosis, using modified 1gG(Fc) as secondatibady

to provide a colour response. Twenty samples frafHD
Specimen Bank were used, 9 culture and smear yo$ir
TB, 11 smear and culture negative and diagnosedogs
having TB. The samples were all from patients shgwi
symptoms of suspected PBThe results are presented in
Table 1s (Supplementary Information) and the average
responses are given@raph 1.



® Average absorbance 'active TB' (TB+)

M Average absorbance 'no active TB' (TB0)

Absorbance at 492 nm

TB+ TBO TB+ TBO TB+ TBO TB+ TBO TB+ TBO

Antigen 51 49 54 60 57

Graph 1: Average responses and standard deviations faugnssamples
from pulmonary TB, culture and smear positive patigTB+) and 11
from culture and smear negative patients (TBO) ftbe\WHO TDR TB
specimen Bank clinically diagnosed using standard protocols inS2
assay using IgG(Fc) secondary antibody

Although the standard deviations within this snsample
set are large, these results indicate that thehstintalkene
containing TDM49 and TMM51 may offer potential in the
diagnosis of active TB. It is interesting that, tbis series
of compounds, the GMMI4, GroMM 60 and ArMM 57 do
not show significant distinction between pulmonarg
positive or negative samples. An extended studpgusi

large serum set is now under way to evaluate these

molecules compared to other synthetic sugar myeslas
antigens in diagnosis.

3. Experimental section

Serum samples, provided by the World Health Orgdiais
from the TDR TB Specimen Bank with the necessary
ethical approval®> were all from individuals with
symptoms of suspected tuberculosis.

3.2 R)-2-[(1R,19R)-1-(tert-Butyldimethylsilanyloxy)-19
(R)-2-[(1R,19R)-1-acetoxy-19-(§)-2,2-dimethyl[1,3]di-
oxolan-4-yl)-eicosyl]tetracosanoic acid methyl este 3

(i) LIHMDS (8.50 mL, 8.76 mmol, 1.06 M) was addeda
stirred solution of estel2 (2.62 g, 4.61 mmolj and
tetrazolell (2.78 g, 5.07 mmol) in dry THF (50 mL) at -5
°C under nitrogen. The mixture was allowed to readh,
stirred for 30 min. Then quenched with sat. aq,6IH10
mL) and extracted with EtOAc and petrol (5:1, 3(xrBL).
The combined organic layers were washed with Wgr
mL), dried, and evaporated; chromatography (pettiodf,
15:1) gave a colourless oil, methg®){2-[(E/2)-(1R,19R)-
1-(tert-butyldimethylsilanyloxy)-19-(@-2,2-
dimethyl[1,3]di-oxolan-4-yleicos-3-enyl]tetracosamo(3.6
g, 86%) as a mixture of isomers in ratio 2.2:1.|1dEim
10% on carbon (1.0 g) was added to a stirred swiuf the
alkenes (3.45 g, 3.88 mmol) in EtOAc (150 mL).
Hydrogenation was carried out for 1.5 h. The sotutivas
filtered over a bed of celite and the solvent weaperated.
Chromatography (petrol/ether, 15:1) gave a colaegriail,
(R)-2-[(1R,19R)-1-(tert-butyl-dimethylsilan-yloxy)-19-(§)-
2,2-dimethyl[1,3]-dioxolan-4-yl)eicosyl]-tetracoszin acid
methyl ester (3.2 g, 96%), ¢]%+3.6 € 0.94, CHC))
[Found (M+H): 893.8321, GH1140sSi requires:
893.8352];64 (500 MHz, CDCJ): 4.0 (1H, dd,J 6.3, 7.9
Hz), 3.93 — 3.90 (1H, m), 3.87 (1H, br &,7.0 Hz), 3.66
(3H, s), 3.61 (1H, br §J 7.9 Hz), 2.53 (1H, ddd] 3.8, 7.3,
11.1 Hz), 1.59 — 1.52 (4H, m), 1.41 (3H, s), 1.361,(s),
1.35 -1.26 (72H, m, v.br), 1.10 — 1.07 (1H, mB70(3H,

3.1 Chemicals were obtained from commercial suppliers d,J 6.6 Hz), 0.89 (3H, tJ 6.9 Hz), 0.87 (9H, s), 0.05 (3H,

(Sigma, Aldrich, and Alfa Aeser) or prepared frdmerm by
the methods described. Solvents which were requiirdze
dry, e.g. ether, tetrahydrofuran were dried ovelitso wire
and benzophenone under nitrogen, while,Clllwas dried
over calcium hydride. All reagents and solventsdusere
of reagent grade unless otherwise stated. SilicgMyerck
7736) and silica gel plates used for column chrography
and thin layer chromatography were obtained frowiriah;
separated components were detected using varidiigly
light, I, and phosphomolybdic acid solution in IMS
followed by charring. Anhydrous magnesium sulfatasw
used to dry organic solutions. Infra-red (IR) speavere
carried out on a Perkin-Elmer 1600 F.T.I.R. speutter
as liquid films or KBr disc (solid). Melting pointaere

s), 0.03 (3H, s)dc (126 MHz, CDC})): 175.1, 108.5, 80.4,
76.8, 73.2, 51.6, 51.2, 36.5, 33.7, 32.7, 31.99,299.8,
29.7(v.br), 29.66, 29.62, 29.6, 29.58, 29.5, 229313, 27.8,
27.5, 27.0, 26.6, 25.7, 25.5, 23.7, 22.7, 18.06,154.1, —
4.4, — 4.9vnafcmt: 2925, 2854, 1741, 1465, 1368, 1253,
1165, 1068.

(ii) The above ester (3.22 g, 3.61 mmol) was difiredry
THF (30 mL) in dry polyethylene vial under nitrogah 0
°C. Pyridine (1.2 mL) and HF.pyridine complex (5riL)
were added and the mixture was stirred for 18 #5atC.
The mixture was neutralised by slowly pouring itoirsat.
ag. NaHCQ (20 mL). The product was extracted with
petrol/EtOAc (5:1, 3 x 10 mL), and evaporated teega
white solid. Chromatography (5:1 petrol/EtOAc) gaze

measured using a Gallenkamp melting point apparatus white solid, methyl (R)-2-[(1R,19R)-19-((S)-2,2-céthyl-

NMR spectra were carried out on a Bruker Avance @00
500 spectrometer. Specific rotations were recorded
CHCI; on a POLAAR 2001 Optical Activity Polarimeter.
Mass spectra were recorded on a Bruker matrixiassis
laser desorption/ ionisation-time of flight mass
spectrometry (MALDI-TOF MS) values are given plus
sodium to an accuracy of 1 d.p.; accurate massesakere
run on a Bruker LC-MS or on MALDI-TOF MS in Bristol
University.

The detailed procedures for the preparation of @amps7
— 11 are provided in the Supplementary Information.

[1,3]dioxolan-4-yl)-1-hydroxyeicosyl]tetracosanodge3 g,
83%), m.p. 67 — 68C, [0] *+14.8 € 0.970, CHG)) [Found
(M+H)": 779.7450, GHqsOs requires: 779.7487]. This
showedsy (500 MHz, CDC)): 4.0 (1H, ddJ 6.3, 7.9 Hz),
3.87 (1H, br g, 6.9 Hz), 3.71 (3H, s), 3.68 — 3.64 (1H, m),
3.60 (1H, brtJ 7.7 Hz), 2.44 (1H, di] 5.4, 10.4 Hz), 1.74
—1.26 (77H, m, v br), 1.41 (3H, s), 1.36 (3H, )11 —
1.07 (1H, m), 0.96 (3H, d, 7.0 Hz), 0.88 (3H, t] 7.0 Hz);
3¢ (126 MHz, CDCY}): 176.2, 108.5, 80.4, 72.3, 67.8, 51.5,
50.9, 36.5, 35.7, 32.7, 31.9, 29.9, 29.7(v.br)62929.62,
29.6, 29.57, 29.55, 29.53, 29.48, 29.4, 29.3, 2740,



26.6, 25.7, 25.5, 22.7, 15.6, 14x;./cm™: 3520, 2924,
2854, 1710, 1461, 1377, 1264, 1189, 1164.

(iii) A mixture of acetic anhydride (20 mL) and aminous
pyridine (20 mL) was added with stirring to the ebe@ster
(2.24 g, 2.88 mmol) in dry toluene (15 mL), stirfed 20 h
at r.t, then diluted with toluene (20 mL); the smiv was
removed under reduced pressure to give an oil. iGa+o
tography (petrol/EtOAc, 5:1) gave a white solid,
compoundl3 (2.2 g, 94%), m.p. 37 — 3&, [a] ¥+15.5 €
1.03, CHC})) [Found (M+Naj: 843.7431, GHi,NaQ;
requires: 843.7412]py (500 MHz, CDC}): 5.11 — 5.07
(14H, m), 4.01 (1H, dd) 6.0, 7.9 Hz), 3.88 (1H, br q,6.9
Hz), 3.69 (3H, s), 3.61 (1H, br},7.7 Hz), 2.62 (1H, ddd}
4.4, 6.9, 10.9 Hz), 2.04 (3H, s), 1.62 — 1.26 (76K v.br),
1.41 (3H, s), 1.36 (3H, s), 1.13 — 1.06 (1H, mP60(3H, d,
J 7.0 Hz), 0.89 (3H, tJ 7.0 Hz);3c (126 MHz, CDC)):
173.6, 170.3, 108.5, 80.4, 74.1, 67.8, 51.5, 43665, 32.7,
31.9, 31.7, 29.9, 29.7(v.br), 29.64, 29.61, 29.84,46,
29.42, 29.4, 29.3, 28.1, 27.5, 27.0, 26.6, 25.50,282.7,
21.0, 15.6, 14.1ym./cm™: 2924, 2854, 1747, 1465, 1369,
1236, 1163, 1066.

3.3 R)-2-((1R,19R)-1-Acetoxy-19-methyl-20-oxoeicosyl)-
tetracosanoic acid methyl ester 14

Periodic acid (1.0 g, 4.4 mmol) was added to thetadd 3
(2.20 g, 1.46 mmol) in dry ether (60 mL) at r.tdenargon
and stirred for 18 h. The mixture was filtered thgh celite

7

7.5, 15 Hz), 5.09 (1H, ddd, 4.1, 7.23, 8.2 Hz), 3.68 (3H,
s), 3.49 (1H, dtJ 3.5, 6.3 Hz), 2.62 (1H, ddd, 4.4, 7.0,
11.0 Hz), 2.05 (3H, s), 1.99 (2H, §,7 Hz), 1.70 — 1.20
(139H, br m including br s at 1.27), 1.08 — 1.061,(In),
0.93 (3H, d,J 7 Hz), 0.89 (6H, tJ 6.7 Hz), 0.88 (9H, s),
0.80 (3H, d,J 7 Hz), 0.04 (3H, s), 0.03 (3H, s (126
MHz, CDCk): 173.6, 170.3, 136.5, 128.4, 75.9, 74.1, 51.5,
49.6, 37.7, 37.2, 36.7, 33.5, 32.6, 32.5, 31.97,320.0,
29.9, 29.8, 29.7, 29.67, 29.62, 29.6, 29.54, 29%43,
29.41, 29.4, 29.1, 28.1, 27.7, 27.5, 27.4, 26.09,285.0,
22.7, 21.0, 20.9, 18.2, 14.4, 14.1, 4.2, -4 4 2923,
2853, 1745, 1464 ch

(i) Compound16 (150 mg, 0.108 mmol) was dissolved in
dry THF (8 mL) under nitrogen in a dry polyethylevial,
equipped with a rubber septum, at 0 °C. Pyridiné (aL)
and HF-pyridine complex (0.4 mL) were added and the
mixture stirred for 18 h at 45 °C, then neutralibgdslowly
pouring it into sat. ag. NaHGQ(10 mL) until no more
carbon dioxide was liberated. The product was etdrh
with petrol/ether (1:1, 3 x 25 mL), dried and evagted to
give a white solid. Chromatography (petrol/ethe®;1])
gave a white solid,methyl (2R,3R,21R 39S40SE)-3-
acetoxy-2-docosyl-39-hydroxy-21,40-dimethyl octapenta-
cont-22-en-oate 17 (R = Ac, R’ = Me)(138 mg, 92%),d]

2 -3.59 € 1.04, CHCY); m.p. 36 — 38 °C [MALDI-Found
M+Na'": 1290.2; GsHiedNaQs requires: 1290.2]5y (500
MHz, CDCk): 5.33 (1H, dtJ 6.6, 15.5 Hz), 5.24 (1H, dd,

and washed with ether. The solvent was evaporated;7.6, 15.5 Hz), 5.09 (1H, di,3.9,J 8 Hz), 3.69 (3H, s), 3.53

chromatography eluting with petrol/EtOAc (4:1) gase
white solid, the title compouni# (0.87 g, 80%), m.p. 31 —
31 °C, [@]® +3.2 € 0.69, CHC)) [Found (M+Naj:
771.6834, GgHgNaQs requires: 771.6837]. This showag
(500 MHz, CDC}): 9.62 (1H, d,J 1.9 Hz), 5.11 - 5.07
(1H, m), 3.68 (3H, s), 2.62 (1H, ddd 4.1, 7.0, 10.4 Hz),
2.33 (1H, d sext) 1.9, 7.0 Hz), 2.03 (3H, s), 1.73 — 1.26
(76H, m, v.br), 1.09 (3H, d] 7.0 Hz), 0.88 (3H, tJ 7.0

—3.49 (1H, m), 2.62 (1H, ddd,4.4, 7, 10.9 Hz), 2.04 (3H,
s), 1.98 (2H, gy 7 Hz), 1.63 —1.20 (140H, br m including
br s at 1.27), 1.18 — 1.11 (1H, m), 0.94 (3HJ)&.6 Hz),
0.89 (6H, t,J 6.7 Hz), 0.86 (3H, d) 7 Hz); ¢ (126 MHz,
CDCly): 173.6, 170.3, 136.5, 128.4, 75.3, 74.1, 51.56,49
38.3, 37.2, 36.7, 34.5, 33.5, 32.6, 31.9, 31.70,3@9.9,
29.8, 29.72, 29.7, 29.63, 29.6, 29.5, 29.45, 2928442,
29.4, 29.1, 28.1, 27.7, 27.5, 27.4, 27.3, 26.20,282.7,

Hz); 8c: 205.4, 173.7, 170.3, 74.1, 51.5, 49.6, 46.3, ,31.9 21.0, 20.9, 18.2, 14.4, 13.65a 3542, 2923, 2843, 1745,

31.7, 30.5, 29.7(v.br), 29.62, 29.6, 29.54, 29%42, 29.4,
29.3, 28.1, 27.5, 26.9, 25.0, 22.7, 21.0, 14.13;23,/cm
12922, 2852, 1744, 1467, 1372, 1237, 1167, 1022.

3.4 (R,3R,21R,395,40S,E)-2-Docosyl-3,39-dihydroxy-
21,40-dimethyloctapentacont-22-enoic acid 17 (R =R
H)

(i) Ester 14 (0.24 g, 0.32 mmol) in dry 1,2-
dimethoxyethane (10 mL) was added to a stirrectisoiwf
sulfone 15 (0.34 g, 0.40 mmoly in dry 1,2-

1464 cnt.

(i) Lithium hydroxide monohydrate (17.04 mg, 0021
mmol, 30 mol. equiv.) was added to a stirred sofutdf
esterl7 (R = Ac, R’ = Me) (30.0 mg, 0.0237 mmol) in
THF (3 mL), methanol (0.5 mL) and water (0.5 mL)RAt.
The mixture was stirred at 43 °C for 18 h, thenleddo

RT and acidified with hydrochloric acid (5 %, 2 mahd
the aqueous layer was extracted with warm petrafet
(1:1, 3 x 10 mL). The combined organic extractsendnied
and evaporated; column chromatography (warm

dimethoxyethane (20 mL) at r.t under nitrogen. The PEtroV/EtOAc, 5:1) gave a white solid, adid (R =R’ =
mixture was cooled to —20 °C and KHMDS (1.04 mL, H) (18.6 mg, 65%), d]”p -2.1 (CHC}, 0.74 pmol)

0.520 mmol, 0.5 M in toluene) was added, then adldwo
reach r.t and stirred for 1.5 h. Sat. aq.,8H(25 mL) and
petrol/ ether (1:1, 50 mL) were added. The aqudaysr
was re-extracted with petrol/ether (1:1, 2 x 40 rahyl the
combined organic layers were evaporated. Chromapdgr
(petrol/ether, 20:1) gave a white solid, methyl
(2R,3R,21R,39S40SE)-3-acetoxy-39-(ert-butyl-
dimethylsilyl)oxy)-2-docosyl-21,40-dimethyloctapant
cont-22-enoatd 6 (0.15 g, 34%), m.p. 25 — 27 *Gy]P* -
3.18 (c 0.875, CHG) [MALDI-Found M+Na": 1404.2;
CoiH1gdNaGsSi requires: 1404.3] which showey); (500
MHz, CDCk): 5.34 (1H, dtJ 6.7, 15 Hz), 5.23 (1H, dd}

[MALDI-Found M+Na": 1234.3; GH.s:NaQ, requires:
1234.2];8y (500 MHz, CDC)): 5.33 (1H, dt,J 6.6, 15.5
Hz), 5.23 (1H, ddJ 7.6, 15.5 Hz), 3.70 — 3.69 (1H, m),
3.52 — 3.51 (1H, m), 2.45 (1H, br pedtd.7 Hz), 2.05 -
2.00 (1H, m), 1.97 (2H, g1 6.9 Hz), 1.79 — 1.71 (1H, m),
1.66 — 1.59 (2H, m), 1.64 — 1.23 (139H, br m, idahg br
s at 1.26), 0.94 (3H, d} 6.6 Hz), 0.89 (6H, tJ 7.0 Hz),
0.86 (3H, dJ 7.3 Hz);5c (126 MHz, CDC}): 177.3, 136.5,
128.5, 75.4, 72.2, 50.5, 37.3, 36.7, 34.4, 33.46,321.9,
30.0, 29.7, 29.6, 29.52, 29.5, 29.4, 29.1, 27.47,221.0,
16.6, 14.1Vma 3534, 2922, 2854, 1751, 1466 tm
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35 (2R,3R,21R,40S,E)-2-Docosyl-3-hydroxy-21,40-
dimethyl-39-oxooctapentacont-22-enoic acid 23

(i) 2,3-Dihydropyran (0.18 mL, 2.0 mmol) and pyndim-
p-toluene sulfonate (120 mg, 0.0510 mmol) were added
a stirred solution of the esté7 (R = Ac) (130 mg, 0.101
mmol) in dry CHCl, (1 mL) under nitrogen at r.t. The
mixture was stirred for 1 h, then quenched with sat
NaHCG; (3 mL) and extracted with GBI, (2 x 15 mL).
The combined organic layers were washed with wgger
mL) and evaporated to give an oil; chromatography
(petrol/EtOAc, 10:1) gave a colourless oil, methgR,
3R,21R,39S40S E)-3-acetoxy-2-docosyl-21,40-dimethyl-
39-((tetrahydro-BPi-pyran-2-yl)oxy)octapenta-cont-22-en-
oate 21 (128 mg, 92%) as a mixture of diastereoisomers
[MALDI-Found M+Na": 1374.2; GgHzNaQ; requires:
1374.3]; 64 (400 MHz, CDC)): 5.33 (1H, dt,J 6.7, 15.2
Hz), 5.24 (1H, ddJ 7.6, 15.2 Hz), 5.11 — 5.07 (1H, m),
4.65 (0.5H, br tJ 2.8 Hz), 4.62 (0.5H, br § 2.6 Hz), 3.96
—3.89 (1H, m), 3.68 (3H, s), 3.50 — 3.44 (2H, 2H3 (1H,
ddd, J 4.7, 6.7, 10.8 Hz), 2.1 — 2.0 (4H, including s at
2.03), 1.97 (2H, qJ 6.6 Hz), 1.86 — 1.82 (1H, m), 1.59 —
1.14 (144H, br m including br s at 1.26), 0.94 (8] 6.7
Hz), 0.89 (6H, tJ 6.6 Hz), 0.84 (3H, d] 6.7 Hz);5c (126
MHz, CDCk): 173.7, 170.3, 136.5, 128.4, 98.5, 97.8, 81.4,
80.9, 74.1, 62.7, 62.4, 51.5, 49.6, 37.2, 36.74,385.1,
32.6, 32.5, 32.0, 31.9, 31.7, 31.4, 31.3, 31.294929.9,
29.8, 29.7, 29.65, 29.6, 29.5, 29.42, 29.4, 2235], 28.1,
27.8, 27.5, 27.4, 27.3, 26.1, 25.7, 25.66, 25.60,282.7,
21.0, 20.9, 20.1, 19.8, 15.2, 14.9, 14}, 2924, 2853m,
2360m, 2341m, 1464 ¢

(ii) Lithium hydroxide monohydrate (37 mg, 0.88 nitho
was added to a stirred solution of eg#1(120 mg, 0.088
mmol) in THF (8 mL), methanol (1.0 mL) and watery1
mL) at r.t. The mixture was stirred at 45 °C for 1,8then
cooled to r.t., acidified with hydrochloric acid 6, 2 mL
pH 6) and extracted with warm petrol/EtOAc (5:2x 30
mL). The combined organic extracts were evaporated,;
chromatography (5:1 petrol/EtOAc) gave a white dsoli
(2R, 3R,21R,39S540S E)-2-docosyl-3-hydroxy-21,40-
dimethyl-39-((tetrahydro42-pyran-2-
yl)oxy)octapentacont-22-enoic acid as a mixture of
diastereoisomerd 00 mg, 90%) [MALDI-Found (M+N4)
1318.1; G7Hy7zNaQs requires: 1318.2];8y (400 MHz,
CDCly): 5.33 (1H, dtJ 6.44, 15.4 Hz), 5.25 (1H, dd,7.4,
15.4 Hz), 4.67 (0.5H, br § 3.1 Hz), 4.44 (0.5H, br § 3.9
Hz), 3.97 — 3.89 (1H, m), 3.71 (1H, br&6.7 Hz), 3.55 —
3.43 (2H, m), 2.45 (1H, br d§,5.3, 8.6 Hz), 2.05 — 2.03
(1H, br, m), 1.97 (2H, ¢J 6.5 Hz), 1.91 — 1.03 (147H, br,
m), 0.93 (3H, dJ 6.7 Hz), 0.88 (6H, tJ 6.3 Hz), 0.85 (3H,

d, J 6.9 Hz);5c (126 MHz, CDC}): 179.7, 136.4, 128.4,
98.4, 97.7, 815, 81.0, 72.1, 62.6, 62.3, 50.82,336.7,
35.5, 32.5, 31.9, 31.2, 29.9, 29.8, 29.7, 29.6532929.5,
29.4, 29.3, 29.1, 27.3, 25.7, 25.6, 22.6, 20.91,154.9,
14.1;0ma 3424, 2922, 2852, 2361, 1646°tm

(iii) Imidazole (510 mg, 0.756 mmol) was added ttiered
solution of the above aci(P8.0 mg, 0.076 mmol) in dry
DMF (1.5 mL) and dry toluene (2.5 mL) at RT follosvby
addition of TBDMSCI (0.110 mg, 0.756 mmol) and DMAP
(14.0 mg, 0.115 mmol). The mixture was heated t6¢CQ0
for 18 h; it was then diluted with petrol/EtOAc 11:15
mL) and sat. ag. NaHGQ3 mL). The aqueous layer was

re-extracted with petrol/EtOAc (3 x 15 mL), and
evaporated. The residue was dissolved in THF (6,mL)
methanol (1.0 mL) and water (1.5 mL); to this, gstam
carbonate (300 mg) was added and the mixture dtard5
°C for 2 h. The mixture was diluted with petrol/&©
(2:2, 10 mL) and water (1 mL) and acidified with
potassium hydrogen sulfate to pH 6. The aqueows lags
re-extracted with petrol/EtOAc (5:2, 2 x 10 mL),eth
combined organic layers were dried and evaporated.
Chromatography (petrol/EtOAc, 20:1) gave a colagle
oil, (2R3R,21R,39S, 40SE)-3-((tert-butyldi-methylsilyl)-
oxy)-2-docosyl-21,40-dimethyl-39-((tetra-hydrétbyran-
2-yl)oxy)octapentacont-22-enoic ad@ (84 mg, 84%) as a
mixture of diastereisomers [MALDI-Found M+Na
1433.5; G3H1eNaGsSi requires: 1433.5]py (400 MHz,
CDCly): 5.34 (1H, dtJ 6.6, 15.2 Hz), 5.24 (1H, dd,7.6,
15.2 Hz), 4.67 (0.5H, br d,2.9 Hz), 4.62 (0.5H, br § 4.5

Hz ), 3.96 — 3.89 (1H, m), 3.86 — 3.82 (1H, m),03-53.42
(2H, m), 2.55 — 2.51 (1H, ddd,3.3, 5.6, 12.6 Hz), 2.07 —
2.01 (1H, m), 1.97 (2H, g1 7.3 Hz), 1.85 — 1.80 (1H, m),
1.75 - 1.1 ( 145H, br m), 0.93 (3H, 36.8 Hz), 0.90 (9H,
s), 0.87 (6H, tJ 6.6 Hz), 0.84 (3H, d] 7.0 Hz), 0.14 (3H,
s), 0.13 (3H, s)dc (126 MHz, CDC}): 171.0, 136.4, 128.3,
98.5, 97.8, 81.4, 80.9, 73.5, 62.7, 62.4, 50.72,336.7,
36.4, 35.1, 34.9, 32.6, 32.4, 32.0, 31.9, 31.42,331.17,
30.1, 30.0, 29.82, 29.8, 29.73, 29.7, 29.6, 29Z¥52,
29.5,29.42, 29.4, 29.1, 29.0, 27.7, 27.4, 27.833,225.8,
25.7, 25.2, 22.73, 22.7, 22.6, 21.1, 20.9, 20.44,198.8,
17.8, 14.3, 14.1, 13.6, 11.4, 4.3, —4RQ,. 3425, 2924,
2853, 2362, 1702, 1464 ¢m

(iv) Pyridiniumyp-toluene sulfonate (PPTS) (128 mg, 0.588
mmol) was added to a stirred solution of the a2i(83
mg, 0.058 mmol) in THF (3 mL), and MeOH (0.5 mL)Yan
the mixture stirred at 40 °C for 6 h, then sat. MgHCG,
(0.2 mL) was added and the product extracted with
petrol/EtOAc (1:1, 3 x 10 mL). The combined organic
layers were evaporated to give a crude oil; chrograiphy
(petrol/  EtOAc, 10:1) gave a colourless oil,
(2R,3R,21R,39S40S E)-3-((tert-butyldimethylsilyl)oxy)-2-
docosyl-39-hydroxy-21, 40-dimethyloctapentacont-22-
enoic acid (76 mg, 97%) [Found (M+Na)1348.6;
CggH17NaQ,Si requires: 1348.3]py (400 MHz, CDC)):
5.34 (1H, dtJ 6.4, 15.3 Hz), 5.24 (1H, dd,, 7.4, 15.3
Hz), 3.85 (1H, br, ddj 6.1, 9.8 Hz), 3.51 (1H, dj,4.5, 8.8
Hz), 2.53 (1H, dddJ 3.8, 5.4, 9.3 Hz), 2.03 (1H, m), 1.97
(2H, q,3 6.6 Hz), 1.73 — 1.62 (1H, m), 1.43 — 1.26 (140H,
br m including, s at 1.26), 0.94 (3H,16.7 Hz), 0.92 (9H,
s), 0.88 (6H, tJ 6.8 Hz), 0.86 (3H, d] 6.6 Hz), 0.13 (3H,
s), 0.12 (3H, s)dc (126 MHz, CDC}): 177.7, 136.5, 128.4,
75.3, 73.7, 50.0, 41.4, 38.2, 37.3, 36.7, 35.85,333.4,
32.6, 31.9, 31.6, 30.1, 30.0, 29.82, 29.8, 29.937,229.64,
29.6, 29.52, 29.5, 29.44, 29.4, 29.1, 29.0, 27(14,27.37,
26.3, 25.8, 25.7, 25.2, 22.72, 22.7, 22.6, 21.19,2P0.4,
19.4, 18.8, 17.9, 14.3, 14.2, 14.1, 13.6, 11.4244.9;
Umax 3424, 2923, 2852, 1709, 1464tm

(v) The above acid (75 mg, 0.056 mmol), in £ (10
mL), was added to a stirred suspension of PCC (86 m
0.16 mmol) in CHCI, (2 mL) at r.t. and stirred for 1 h. The
solvent was evaporated; chromatography (petrol/EtOA
5:1) gave a semi solid, 3R 21R40S E)-3-((tert-
butyldimethylsilyl)oxy)-2-docosyl-21,40-dimethyl-3&o-



octapentacont-22-enoic aci(bl mg, 82%) [MALDI-
Found (M+Naj: 1346.3; GgH17,NaQ,Si requires: 1346.3];
dy (400 MHz, CDCJ): 5.34 (1H, dtJ 6.4, 15.2 Hz), 5.24
(1H, dd,J 7.4, 15.3 Hz), 3.86 (1H, br 4,6.1 Hz), 2.57 -
2.46 (2H, m), 2.41 (2H, dg, 1.9, 7.3 Hz), 2.08 — 2.00 (1H,
m), 1.97 (2H, gJ 6.7 Hz), 1.70 — 1.59 (2H, m), 1.60 — 1.49
(4H, m), 1.28 (131H, s), 1.05 (3H, &6.9 Hz), 0.95 (3H, d,
J 6.7 Hz), 0.91(9H, s), 0.88 (6H,1,6.6 Hz), 0.12 (3H, s),
0.11 (3H, s);5¢ (126 MHz, CDC}): 215.3, 178.0, 136.5,
128.4, 73.7, 50.0, 46.3, 41.2, 37.3, 36.7, 35.81,332.6,
31.9, 29.8, 29.72, 29.7, 29.64, 29.6, 29.58, 2975,
29.48, 29.46, 29.44, 29.4, 29.3, 29.22, 29.2, 277432,
27.3, 25.7, 25.2, 23.7, 22.7, 20.1, 17.9, 16.41,144.2, —
4.9:vmay 3419, 2925, 2854, 2360, 2341, 1711, 1464cm
(vi) The above acid (10 mg, 0.0075 mmol) was disxh
in dry THF (4 mL) under nitrogen in a dry polyetbgk
vial equipped with a rubber septum at 0 °C. Pyed{@.1
mL) and HF-pyridine complex (0.32 mL, 0.022 mmol.)
were added and the mixture stirred for 18h at 45Héh
neutralised by slowly pouring into sat. aq. NaHG® mL)
until no more carbon dioxide was liberated. Thedpiat
was extracted with petrol/ether (1:1, 3 x 10 mLhda

evaporated to give a white solid. Chromatography

(petrol/EtOAc, 5:1) gave a white solidpmpound23 (9.0
mg, 98%) [MALDI-Found (M+Na). 1232.2; G,H1s40:Na
requires: 1232.2]py (500 MHz, CDC)): 5.32 (1H, dt,J
6.7, 15.5 Hz), 5.24 (1H, dd,7.6, 15.5 Hz), 3.73 (1H, m),
2.50 — 2.45 (2H, m), 2.42 (2H,3,7.0 Hz ), 2.02 (1H, m),
1.96 (2H, 9J 6.8 Hz), 1.74 (2H, m), 1.65 — 1.51 (10H, m),
1.26 (126H, br m), 1.05 (3H, d,7.0 Hz), 0.95 (3H, d] 7.0
Hz), 0.89 (6H, tJ 6.7 Hz);5c: 215.5, 177.9, 136.5, 128.4,
72.2, 50.6, 46.4, 41.2, 37.3, 36.7, 35.6, 33.16,331.9,
29.8, 29.7, 29.64, 29.6, 29.54, 29.51, 29.5, 29284,
29.3, 29.1, 28.9, 27.4, 27.3, 25.7, 23.7, 22.76,221.0,
19.4, 16.4, 14.1y, 3420, 3019, 2926, 2855, 1521, 1420,
1215 cnf.

3.6 (R,3R,21R,40R,E)-2-Docosyl-3-hydroxy-21,40-
dimethyl-39-oxooctapentacont-22-enoic acid 25

() Lithium hydroxide monohydrate (52.8 mg, 1.55 oim
30 mol.equiv.) was added to a stirred solution siEe24
(70.0 mg, 0.0520 mmol) (see Supplementary Inforomati
in THF (5 mL), methanol (0.5 mL) and water (0.5 ndt)
RT. The mixture was stirred at 43 °C for 18 h, tleenled
to RT and acidified with hydrochloric acid (5%, 2 yrand
the aqueous layer extracted with warm petrol/ethdr, 3 x
10 mL). The combined organic extracts were dried an
evaporated; chromatography eluting with petrol/ECOA
(5:2) gave a semi solid, B3R 21R, 39R40RE)-2-
docosyl-3-hydroxy-21,40-dimethyl-39-((tetrahydrbi-2
pyran-2-yl)oxy)octapenta-cont-22-enoic aci@6.0 mg,
72%), ]*% +1.75 € 1.19 pmol, CHG) [MALDI-Found
(M+Na)": 1318.1; GHzNaQ; requires: 1318.3]which
showedsy (500 MHz, CDC}): 5.33 (1H, dt,J 6.7, 15.2
Hz), 5.24 (1H, ddJ 7.6, 15.2 Hz), 4.67 (0.5H, br 3,3.1
Hz), 4.44 (0.5H, br tJ 3.8 Hz), 3.97 — 3.89 (1H, m), 3.71
(1H, br q,J 6.7 Hz), 3.55 — 3.43 (2H, m), 2.49 — 2.42 (1H,
m), 2.05 — 2.03 (1H, m), 1.97 (2H, §7.3 Hz), 1.88 — 1.82
(1H, m), 1.63 — 1.21 (146H, br m including br s1a26),
0.94 (3H, dJ 6.7 Hz), 0.89 (6H, t) 6.6 Hz), 0.84 (3H, d]
6.7 Hz);dc (126 MHz, CDC}): 177.5, 145.5, 136.5, 72.2,
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67.4, 60.4, 50.5, 37.3, 36.7, 35.6, 34.5, 32.69,330.9,
30.3, 30.1, 30.0, 29.9, 29.7, 29.6, 29.5, 29.424,220.3,
29.12, 29.1, 28.9, 28.1, 27.3, 26.1, 25.8, 22.76,222.3,
21.1, 21.0, 20.4, 19.4, 14.2, 14.11, 1484, 3424, 2922,
2852, 2361, 1646 cM

(ii) Imidazole (22.7 mg, 0.333 mmol, 10 mol. eqliwas
added to a stirred solution of the above acid (45 033
mmol) in dry DMF (0.2 mL) at r. t. followed by adiin of
TBDMSCI (50.0 mg, 0.333 mmol, 10 mol. equiv.) and
DMAP (4.01 mg, 0.0333 mmol). The mixture was heated
to 70 °C for 18 h, then diluted with petrol/EtOATt:1, 15
mL) and sat. ag. NaHGQ3 mL). The aqueous layer was
re-extracted with petrol/EtOAc (3 x 15 mL), and the
solvent evaporated. The residue was dissolved i T3
mL), methanol (0.5 mL) and water (0.5 mL); to this,
potassium carbonate (100 mg) was added and theumixt
stirred at 45 °C for 6 h, then diluted with petEd{DAC
(2:2, 10 mL) and water (1 mL) and acidified with
potassium hydrogen sulfate to pH 2. The aqueows lags
re-extracted with petrol/EtOAc (1:1, 2 x 10 mL),dathe
combined organic layers dried and the solvent enzpd.
Chromatography (petrol/EtOAc, 20:1) gave a colagle
oil, (2R,3R,21R,39R, 40R,E)-3-((tert-butyl-
dimethylsilyl)oxy)-2-docosyl-21,40-dimethyl-39-({ta-
hydro-H-pyran-2-yl)oxy)octapenta-cont-22-enoic a¢i#
mg, 70%),[a]33+1.58 € 0.436 umol, CHG) [MALDI-
Found (M+Naj: 1432.3; GHgNaQ;Sirequires: 1432.3];
dy (500 MHz, CDC)): 5.34 (1H, dtJ 6.6, 15.1 Hz), 5.24
(1H, dd,J 7.6, 15.1 Hz), 4.67 (0.5H, br3,3.0 Hz), 4.44
(0.5H, br t,J 3.8 Hz), 3.97 — 3.89 (1H, m), 3.71 (1H, bdq,
6.7 Hz), 3.57 — 3.42 (2H, m), 2.55 — 2.51 (1H, &p5 —
2.03 (1H, m), 1.97 (2H, g1 7.0 Hz), 1.88 — 1.82 (1H, m),
1.70 — 1. 31 (145H, br m including br s at 1.26940(3H,
d,J 7.0 Hz), 0.93 (9H, s), 0.89 (6H,1,6.6 Hz), 0.84 (3H,
d, J 7.0 Hz), 0.15 (3H, s), 0.14 (3H, s): (126 MHz,
CDCly): 177.4, 136.6, 128.3, 98.5, 75.3, 73.7, 67.4949.
41.7, 39.7, 37.6, 36.7, 35.8, 34.8, 33.3, 32.69,331.6,
30.1, 30.0, 29.82, 29.8, 29.73, 29.7, 29.61, 29%52,
29.5, 29.42, 29.4, 29.1, 29.0, 27.7, 27.41, 27643,25.8,
25.7, 25.2, 22.73, 22.69, 22.6, 21.1, 20.9, 20944,118.8,
17.8, 14.3, 14.1, 13.6, 11.4, 4.3, —&Qsx 3425, 2924,
2853, 2362, 1702, 1464 ¢m

(iif) PPTS (29.6 mg, 0.118 mmol) was added to eresfi
solution of the above acid7.3 mg, 0.0118 mmol) in THF
(1 mL), methanol (0.1 mL) and water (0.1 mL) aneé th
mixture refluxed for 2.5 h followed by stirring 4¥ °C for
24 h, then sat. aq. NaHG@0.2 mL) was added and the
product extracted with petrol/EtOAc (1:1, 3 x 5 mhe
combined organic layers were evaporated to giveoign
chromatography eluting with petrol/EtOAc (10:1) gam
colourless oil, (R 3R,21R,39R40R E)-3-((tert-butyldi-
methylsilyl)-oxy)-2-docosyl-39-hydroxy-21,40-dimgth
octapentacont-22-enoic ac{di2 mg, 73%), [a]33+1.46 €
1.43 pmol, CHG) [MALDI-Found (M+Na): 1348.5;
CggH17eNaQ,Si requires: 1348.3]py (500 MHz, CDC)):
5.31 (1H, dtJ 6.6, 15.3 Hz), 5.24 (1H, dd,7.6, 15.3 Hz),
3.83 (1H, dist. pent] 2.3 Hz), 3.52 — 3.49 (1H, m), 2.55 -
2.51 (1H, m), 2.05 — 2.03 (1H, m), 1.97 (2H,JK.6 Hz),
1.63 — 1.22 (141H, br m including br s at 1.26970(3H,
d,J 6.7 Hz), 0.93 (9H, s), 0.89 (3H, d,7.3 Hz), 0.88 (6H,
t, J 6.6 Hz), 0.15 (3H, s), 0.14 (3H, ) (126 MHz,
CDCly): 177.7, 136.5, 128.4, 75.3, 73.7, 50.0, 41.4238.
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37.3, 36.7, 35.8, 34.5, 33.4, 32.6, 31.9, 31.61,380.0,
29.82, 29.8, 29.73, 29.7, 29.64, 29.6, 29.52, 22%44,
29.4, 29.1, 29.0, 27.7, 27.4, 27.37, 26.3, 25.87,285.2,
22.72, 22.7, 22.6, 21.1, 20.9, 20.4, 19.4, 18.89,174.3,
14.2, 14.1, 13.6, 11.4, -4.2, —d%, 3424, 2923, 2852,
1709, 1464 cim.

(iv) The above acid (18.1 mg, 0.0131 mmol), in,CH (1
mL) was added to a stirred suspension of PCC (&hg7
0.0393 mmol, 3 mol. equiv.) in GBI, (2 mL) at RT. The
mixture was stirred for 1 h. The solvent was evafet;
chromatography (petrol/EtOAc, 5:1) gave a whiteidsol
(2R, 3R,21R,40R,E)-3-((tert-butyldimethylsilyl)oxy)-2-
docosyl-21,40-dimethyl-39-oxooctapentacont-22-enoic
acid (16.0 mg, 89%)[a]33+3.70 € 0.457 umol, CHG)
[MALDI-Found  (M+Na)": 1346.4; GgHi7NaO,Si
requires: 1346.3]py (500 MHz, CDC}): 5.33 (1H, dt,J
6.0, 15.3 Hz), 5.24 (1H, dd,7.6, 15.3 Hz), 3.85 (1H, m),
2.56 — 2.52 (1H, m), 2.50 (1H, br@6.9 Hz), 2.41 (2H, dt,
J, 1.9, 7.3 Hz), 2.05 — 2.00 (1H, m), 1.97 (2HJ&.6 Hz),
1.75-1.68 (2H, m), 1.64 — 1.21 (135H, br m inatgdbr s
at 1.26), 1.05 (3H, d] 6.6 Hz), 0.95 (3H, d] 7.0 Hz), 0.93
(9H, s), 0.89 (6H, tJ 6.6 Hz), 0.15 (3H, s), 0.14 (3H, 8}
(126 MHz, CDC}): 215.3, 178.0, 136.5, 128.4, 73.7, 50.0,
46.3, 41.2, 37.3, 36.7, 35.8, 33.1, 32.6, 31.98,229.72,
29.7, 29.64, 29.61, 29.6, 29.54, 29.5, 29.48, 2928644,
29.4, 29.3, 29.23, 29.2, 27.4, 27.32, 27.3, 25572,223.7,
22.7, 20.1, 17.9, 16.4, 14.1, -4.2, — 4.9;,,v3419, 2925,
2854, 2360, 2341, 1711, 1464 ¢m

(v) A dry polyethylene vial equipped with a rublseptum,
was charged with the above acid (15 mg, 0.011 mimnol)
dry THF (1 mL) under nitrogen at 0 °C. Pyridinel(®nL)
and HF-pyridine complex (0.05 mL, 0.03263 mmol, 8l.m
equiv.) were added and the mixture stirred for 4843 °C,
then neutralised by slowly pouring it into sat. AipgHCG,
(3 mL) until no more carbon dioxide was liberatddhe
product was extracted with petrol/ether (1:1, 30<miL),
and evaporated to give a solid. Chromatographyrdjset
EtOAc, 5:1) gave a white solid, RBR,21R,40R E)-2-
docosyl-3-hydroxy-21,40-dimethyl-39-oxooctapentaeon
22-enoic acid25 (6.0 mg, 44%)[a]33+2.90 € 0.471 umol,
CHCl;) [MALDI-Found (M+Na)" 1232.3; GuHisNaO,
requires: 1233.1]py (500 MHz, CDC)): 5.32 (1H, td,J
6.7, 15.5 Hz), 5.24 (1H, dd,7.6, 15.5 Hz), 3.72 (1H, m),
2.50 — 2.45 (2H, m), 2.42 (2H, & 1.6, 7.0 Hz), 2.02 (1H,
m), 1.97 (2H, q,J 7.0 Hz), 1.65 — 1.17 (138H, br m,
including br s at 1.26), 1.05 (3H, d,7.0 Hz), 0.95 (3H, d,
J 7.0 Hz), 0.89 (6H, tJ 7.0 Hz);3c (126 MHz, CDC}):
215.5, 177.9, 136.5, 128.4, 72.2, 50.6, 46.4, 437223,
36.7, 35.6, 33.1, 32.6, 31.9, 29.8, 29.7, 29.646,229.54,
29.51, 29.5, 29.43, 29.4, 29.3, 29.1, 28.9, 27143,225.7,
23.7, 22.7, 22.6, 21.0, 19.4, 16.4, 1&k;: 3420, 3019,
2926, 2855, 1521, 1420, 1215¢m

3.7 (R,3R,21R,39R,40R,E)-2-Docosyl-3,39-dihydroxy-
21,40-dimethyloctapentacont-22-enoic acid 20 (R =R

H)

Lithium hydroxide monohydrate (12.0 mg, 0.355 mn&dl,
mol. equiv.) was added with stirring to esié€r (15.0 mg,
0.0118 mmol) (see Supplementary Information) in Ti@F
mL), methanol (0.2 mL) and water (0.2 mL) at RT.eTh
mixture was stirred at 43 °C for 18 h, cooled to, Rien
acidified with hydrochloric acid (5 %, 2 mL) andeth

aqueous layer extracted with warm petrol/ether,(3:% 10
mL). The combined organic extracts were evaporated,;
chromatography (petrol/EtOAc, 5:1) gave a whiteidsol
(2R,3R,21R,39R,40R E)-2-docosyl-3,39-dihydroxy-21,40-
dimethyloctapentacont-22-enoic a¢hD, R = R’ = H) (8.6
mg, 59%), §]°% +1.67 € 1.29 pmol, CHGl) [Found
(M+Na)": 1234.5; G,HisNaO, requires: 1234.2]5, (500
MHz, CDCh): 5.33 (1H, dtJ 6.6, 15.5 Hz), 5.23 (1H, dd,
7.6, 15.5 Hz), 3.70 — 3.69 (1H, m), 3.52 — 3.51 ,(1hj,
2.45 (1H, br pent) 4.7 Hz), 2.05 — 2.00 (1H, m), 1.97 (2H,
g,J6.9 Hz), 1.79 — 1.71 (1H, m), 1.66 — 1.59 (2H, inp4

— 1.23 (139H, br m, including br s at 1.26), 0.9#(d,J
6.6 Hz), 0.89 (6H, tJ 7.0 Hz), 0.86 (3H, dJ 7.3 Hz);5¢
(126 MHz, CDC}): 177.3, 136.5, 128.5, 75.4, 72.2, 50.5,
37.3, 36.7, 34.4, 33.4, 32.6, 31.9, 30.0, 29.76,299.52,
29.5, 29.4, 29.1, 27.4, 22.7, 21.0, 16.6, 144, 3534,
2922, 2854, 1751, 1466 ¢m

3.8 R)-12-((S)-2,2-Dimethyl-1,3-dioxolan-4-yl)tridecyl
pivaloate 27

LIHMDS (87.70 mL, 92.96 mmol, 1.06 M) was addedato
stirred solution of 2,2-dimethylpropionic acid Hgkenyl-
2H-pentazol-1-sulfonyl)nonyl esteP6 (27.03 g, 61.97
mmol)*® and R)-3-((9-aldehydeB (8.20 g, 47.6 mmoff **
“"in dry THF (200 mL) at —16C under nitrogen, then
allowed to reach r.t. and stirred for 2 h. Pé#tbler (1:1,
100 mL) and sat. aq. NGl (100 mL) were added, the
organic layer was separated and the aq. layer weasceed
with petrol/ether (1:1, 2 x 100 mL). The combineadamnic
layers were evaporated. Chromatography (petrolkethe
50:1) gave a colourless o0ilE/Z)(R)-12-((9-2,2-dimethyl-
1,3-dioxolan-4-yl)tridec-9-en-1-yl  pivaloafé4 g, 76%)
in ratio (2.5:1). Palladium 10 % on carbon (1 gkvetirred
with the above alkenes (14 g, 36 mmol) in IMS (20D0)
under hydrogen for 2 h. The solution was filteredaobed
of celite and evaporated to give a colourless bthe title
compound27 (13 g, 92%)a]3® +16.1 (c 1.14, CHG)
[Found [M — CH]" 369.2989, GH.0, requires:
369.2989];6y (400 MHz, CDC}): 4.05 (2H, t,J 6.6 Hz),
4.0 (1H, ddJ 6.3, 7.9 Hz), 3.87 (1H, br d,6.9 Hz), 3.60
(1H, br t,J 7.9 Hz), 1.62 (2H, quintet) 6.6 Hz,), 1.40 (3H,
s), 1.35 (3H, s), 1.32 — 1.26 (18H, m), 1.18 (9H,1s1 —
1.05 (1H, m), 0.96 (3H, dl 6.6 Hz).5¢ (126 MHz, CDC})
:178.6, 108.5, 80.4, 67.8, 64.5, 38.7, 36.5, 32919, 29.7,
29.6, 29.59, 29.54, 29.50, 29.2, 28.6, 27.2, 260, 25.9,
25.5, 15.6pmadcm™: 2926, 2855, 1731, 1463, 1368, 1284,
1158.

3.9 5-((R)-12-((S)-2,2-Dimethyl-1,3-dioxolan-4-ytri-
decyl)sulfonyl)-1-phenyl-H-tetrazole 28

(i) A solution of R)-12-((9-2,2-dimethyl-1,3-dioxolan-4-
yhtridecyl pivaloate 27 (12.7 g, 33.1 mmol) in dry THF
(100 mL) was added slowly to a stirred suspensibn o
LiAIH 4(1.88 g, 49.6 mmol) at =X under nitrogen. The
mixture was heated under reflux for 1h, then qbedc
with sat. ag. Ng5O, (10 mL) at —10C, stirred until a white
precipitate formed, then MgSQ20 g) was added. The
precipitate was filtered through celite and waslhweith
THF (2 x 50 mL). Column chromatography (5:1 petrol/
ether) gave a colourless o{R)-12-((9)-2,2-dimethyl-1,3-
dioxolan-4-yl)-tridecan-1-ol (8.0 g, 81%),[a]3® +19.3 (c
0.95, CHCJ)) [Found [M-CH]": 285.2443, GH30;



requires: 285.2425%K (400 MHz, CDC}): 3.84 (1H, ddJ
6.2, 7.7 Hz), 3.77 (1H, br @, 7.0 Hz), 3.50 (1H, br 4 7.7
Hz), 3.41 (2H, tJ 6.6 Hz,), 1.52 — 1.47 (1H, m), 1.45 (3H,
s), 1.43 — 1.40 (1H, m), 1.36 (3H, s), 1.34 —-126H, m),
1.01 (3H, d,J 6.9 Hz);6¢ (126 MHz, CDC}): 108.7, 80.6,
68.2, 62.7, 37.0, 33.3, 33.2, 30.4, 30.2, 30.181R(B0.14,
30.12, 30.0, 27.4, 27.0, 26.3, 25.9, 15Q;/cm™: 3395,
2926, 2853, 1466, 1377, 1266, 1205, 1155, 1058.

(ii) Diethyl azodicarboxylate (6.1, 35 mmol) inydFHF (2
mL) was added to a stirred solution of 1-pheriyl1
tetrazole-5-thiol (6.20 g, 35.0 mmol), ##(9.12 g, 35.0
mmol) and R)-12-((§-2,2-dimethyl-1,3-dioxolan-4-yl)tri-
decan-1-ol (8.00 g, 27.0 mmol) in dry THF (50 ndt)0
°C. The mixture was vigorously stirred at r. t. id h. The
solvent was evaporated and the residue was dilwitd
petrol/EtOAc (10:1), refluxed for 0.5 h then filést,
washed with petrol/EtOAc and the filtrate evapadate
Chromatography (petrol/ether, 5:1) gave a whitedsd&-
((R-12-((9-2,2-dimethyl-1,3-dioxolan-4-yl)tridecyl)thio)-
1-phenyl-1H-tetrazol€10.0 g, 84%) [a]3? +13.6 (c 0.88,
CHCIg) [FOUnd [M—CI‘&]+: 445.2635, GH3/N4O,S
requires: 445.2637]64 (500 MHz, CDC}): 7.60 — 7.52
(5H, m), 4.0 (1H, ddJ 6.3, 7.9 Hz), 3.87 (1H, br g,7.1
Hz), 3.60 (1H, br tJ 7.6 Hz), 3.39 (2H, tJ 7.4Hz,), 1.82
(2H, quintet,J 7.3 Hz), 1.58 — 1.53 (1H, m), 1.46 — 1.41
(2H, m), 1.40 (3H, s), 1.35 (3H, s), 1.33 — 1.25H1 m),
1.11 - 1.04 (1H, m), 0.96 (3H, 4,6.6 Hz) 6 (126 MHz,

CDCly) : 154.5, 133.8, 130.0, 129.7, 123.8, 108.4, 80.4,

67.8, 36.5, 33.3, 32.7, 29.8, 29.6, 29.59, 29.5]1,229.0,
28.6, 27.0, 26.6, 25.5, 15.6;./cm’ 2925, 2854, 1598,
1501, 1464, 1380, 1245, 1161, 1065.

(iii) A solution of ammonium molybdate (VI) tetratirate
(13 g, 10 mmol) in 35 % D, (40 mL) was cooled in an
ice bath and added to the above tetrazole (10.32d)
mmol) in THF (100 mL) and IMS (250 mL) at G and
stirred at r.t for 2 h. A further solution of amniom
molybdate (6.9 g, 5.6 mmol) in 35 %®} (20 mL) was
added and the mixture was stirred at r.t. for 18The
mixture was poured into water (1.2 L) and extracteth
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29 (3.27 g, 5.49 mmoff in dry THF (50 mL) at —16C
under nitrogen. The mixture was allowed to reach.,r.
stirred for 2 h, then quenched with sat. aq.,8H100 mL)
and diluted with petrol/ether (100 mL). The orgaplase
was separated and the aqueous layer was extradted w
petrol/ether (1:1, 2 x 100 mL). The combined organi
layers were dried and tevaporated. Chromatografbyl (
petrol/ether) gave a colourless oihethyl E/2)-(2R)-2-
((1R,15R)-1-((tert-butyldimethylsilyl)oxy)-15-(2,2-di-
methyl-1,3-dioxolan-4-yl)hexadec-3-en-1-yl)hexagoesa
oate(4.5 g, 96%) as a 2.5: 1 mixture. Palladium (10% on
carbon, 1.0 g) was added to the above alkenegy(b6321
mmol) in EtOAc (150 mL) under hydrogen and stirfed
1.5 h. The solution was filtered over celite andmrated.
Chromatography (petrol/ether, 15:1) gave a colasrieil,
the titte compound0 (4.3 g, 96%), ¢] Z +3.6 (€ 0.94,

CHCl) [Found [M+Na]: 887.7857, GHiodNaQSi
requires: 887.7863f4: 4.0 (1H, ddJ 6.3, 7.9 Hz), 3.93 —
3.90 (1H, m), 3.87 (1H, br @, 7.0 Hz), 3.66 (3H, s), 3.61
(1H, br t,J 7.9 Hz), 2.53 (1H, ddd) 3.8, 7.3, 11.1 Hz),
1.59 —1.52 (4H, m), 1.41 (3H, s), 1.36 (3H, s),511326
(68H, m, v. br), 1.10 — 1.07 (1H, m), 0.97 (3H,)&.6 Hz),
0.89 (3H, tJ 6.9 Hz), 0.87 (9H, s), 0.05 (3H, s), 0.03 (3H,
s):8c (126 MHz, CDC})): 175.1, 108.5, 80.4, 73.2, 76.8,
51.6, 51.2, 36.5, 33.7, 32.7, 31.9, 29.9, 29.87,299.66,
29.62, 29.60, 29.58, 29.5, 29.4, 29.3, 27.8, 2X79), 26.6,
25.7, 25.5, 23.7, 22.7, 18.0, 15.6, 14.1, —4.49 -~ lCM

1. 2925, 2854, 1741, 1465, 1368, 1253, 1165, 1068.

3.11 Methyl (R)-2-((1R,15R)-1-((tert-butyldimethylsilyl)-
oxy)-15-methyl-16-oxohexadecyl)hexacosanoate 31
Periodic acid (0.40 g, 1.7 mmol) was added to aesti
solution of este30 (0.50 g, 0.58 mmol) in dry ether (35
mL) at r.t. under nitrogen and stirred 18 h. Thatome was
filtered through celite and washed with ether (20.nThe
solvent was evaporated and the product was purlfied
column chromatography eluting with petrol/EtOAc1(6to
give a white solid, the title compourll (0.4 g, 87%)
[Found [M-Bu]*: 735.6679; GgHsO,Si requires:

CH,Cl, (1 x 200 mL, 3 x 30 mL). The combined organic 73566875, (500 MHz, CDC)): 9.77 (1H, t,J 1.9 Hz),
phases were washed with water (500 mL), dried ands 11 — 507 (1H, m), 3.92 — 3.89 (1H, m), 3.66 (8H2.52

evaporated. Chromatography (petrol/ether, 5:1) gave
white solid, the title compoun@8 (9.2 g, 84%)[a]%®
+12.6 (c 1.01, CHG) [Found [M — CH]": 477.2523,
Co4H3N4O4S requires: 477.2531F, (500 MHz, CDC)):
7.71 — 7.69 (2H, m), 7.65 — 7.59 (3H, m), 4.00 (4, J
6.3, 7.9 Hz), 3.87 (1H, br 4,7.0 Hz), 3.75 — 3.72 (2H, m),
3.60 (1H, br tJ 7.9 Hz), 1.99 — 1.92 (2H, m), 1.53 — 1.47
(2H, m), 1.41 (3H, s), 1.35 (3H, s), 1.32 — 1.26H1m),
1.11 — 1.04 (1H, m), 0.96 (3H, d,6.6 Hz);5¢ (126 MHz,

CDCly): 153.5, 133.0, 131.4, 129.7, 125.0, 108.5, 80.4,

67.8, 56.0, 36.5, 33.7, 29.8, 29.6, 29.58, 29.54,229.2,
28.9, 28.1, 27.0, 26.6, 25.5, 21.9, 15u;/cm™: 3069,
2917, 2854, 1594, 1498, 1473, 1356, 1259, 12090115
1064.

3.10 Methyl (R)-2-((1R,15R)-1-((tert-butyldimethylsilyl)-
oxy)-15-((§)-2,2-dimethyl-1,3-dioxolan-4-yl)hexadecyl)-
hexacosanoate 30

LIHMDS (9.3 mL, 9.9 mmol, 1.06 M) was added to a
stirred solution of sulfon28 (3.23 g, 6.57 mmol) and ester

(1H, ddd,J 3.8, 7.0, 11.0 Hz), 2.42 (2H, k1.9, 7.6 Hz),
1.63 (2H, pent) 6.3 Hz), 1.55 — 1.22 (68H, m), 1.09 (3H,
d,J 7.0 Hz), 0.88 (3H, t) 7 Hz), 0.87 (9H, s), 0.05 (3H, s),
0.027 (3H, s)dc (126 MHz, CDCI3): 202.8, 175.1, 73.2,
51.6, 51.2, 43.9, 33.7, 31.9, 29.8, 29.7, 29.656,289.5,
29.4, 29.35, 29.3, 29.2, 27.9, 27.5, 25.8, 23.87,222.1,
18.0,14.1, —4.4, —4.9pa /e 2924, 2853, 1738, 1464.

3.12 (255,229)-21-Methoxy-22-methyltetracontyl
pivaloate 33

LIHMDS (1.1 mL, 1.0 mmol, 1.06 M) was added dropavis
to a stirred solution of @ 99-8-methoxy-9-methyl-
heptacosanaB2 (0.34 g, 0.77 mmoi} and 2,2-dimethyl-
propionic acid 13-(1-phenylH-tetrazole-5-sulfonyl)-
tridecyl ester7 (0.42 g, 0.93 mmol) in dry THF (15 mL )
under nitrogen at —158C. The solution was allowed to
reach r.t. and stirred for 2 h. Work up as in 3drtd
chromatography (petrol/EtOAc, 20:1) gave a colagleil,
(21S22SE)-21-methoxy-22-methyltetracont-13-en-1-yl
pivaloate (0.46 g, 85%) in ratio 2.6:1. Palladiif®o on
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carbon (0.5 g) was added to a stirred solutiorhefalkene
(0.46 g, 0.65 mmol) in IMS (15 mL) and THF (5 mL)
under hydrogen. Hydrogenation was carried out fdn. 1
The mixture was filtered over celite and the sotvemas
evaporated. Chromatography eluting with petrol/E¢COA
(20:1) to give a colourless oil, of the title comymd 33
(0.46g, 100 %),[a]?? -6.5 (c 1.50, CHG) [Found
[M+Na]™: 729.7102, GHy/NaO; requires: 729.7100]5:
(500 MHz, CDC}): 4.05 (2H, t,J 6.7 Hz), 3.34 (3H, s),
2.97 - 2.94 (1H, m), 1.62 (2H, pedtp.7 Hz), 1.46 — 1.22
(70H, m), 1.20 (9H, s), 1.12 — 1.06 (1H, m), 0.881(t,J
6.7 Hz), 0.85 (3H, dJ 7.0 Hz);5c (126 MHz, CDC}):
178.5, 85.4, 64.4, 57.7, 38.7, 35.3, 32.4, 31.98,380.5,
30.0, 29.9, 29.7, 29.69, 29.66, 29.6, 29.5, 29942,228.6,
27.6, 27.2, 26.2, 25.9, 22.7, 14.8, 14vl,/cm’: 2923,
1731,1154.

3.13 5-(((25B,229)-21-Methoxy-22-methyltetracontyl)-
sulfonyl)-1-phenyl-1H-tetrazole 34

(i) A solution of pivaloate83 (0.75 g, 1.06 mmol) in HPLC
grad THF (15 mL) was added to a stirred solutio. AH
(0.2 g, 1.6 mmol) in THF (35 mL) at —2C under argon.
The mixture was allowed to warm and refluxed for thien
sat. ag. sodium sulfate was added at 2QQuntil a white
precipitate had formed and THF (20 mL) was adddu:
mixture was stirred at r.t. for 30 min, filtereddhgh celite
and evaporated. Chromatography (petrol/EtOAc, 1Beh
5:1) gave a white soljd21S,229)-21-methoxy-22-methyl-
tetracontan-1-ol (0.65 g, 99 %), mp. 46 —°€8 [a]3? —
8.21 (c 1.21, CHG) [Found [M—HJ: 621.6545, GHgsO,
requires: 621.6549%,: (500 MHz, CDCY)): 3.66 (2H, t,J
6.6 Hz), 3.36 (3H, s), 2.99 — 2.96 (1H, m), 1.67.64 (1H,
m), 1.59 (2H, pent) 6.6 Hz), 1.49 (1H, br s), 1.48 — 1.22
(69H, m), 1.14 — 1.07 (1H, m), 0.90 (3H,Jt7.0 Hz), 0.87
(3H, d,J 6.7 Hz);5¢c (126 MHz, CDC}): 85.5, 63.1, 57.7,
35.3, 32.8, 32.4, 31.9, 30.5, 30.0, 29.9, 29.768929.63,
29.5, 29.4, 27.6, 26.2, 25.7, 22.7, 14.9, 14Js/cm™:
3373, 2921, 1098,1076.

(i) DEAD (0.27 g, 1.6 mmol) in dry THF (2 mL) was
added to a stirred solution of 1-phenyl-tetrazole-5-thiol
(0.28 g, 1.6 mmol), BP (0.41 g, 1.6 mmol) and the above
alcohol (0.75 g, 1.2 mmol) in dry THF (25 mL)@&fC,
The mixture was vigorously stirred and refluxed 205 h,
then 5:1 petroleum/EtOAc (100 mL) was added. The
mixture filtered through celite and the solvent was
evaporated. Chroma-tography (petrol/ether, 5:1)egav
white solid, 5-(((28, 229-21-methoxy-22-
methyltetracontyl)thio)-1-methyl-1H-tetrazole  (0.80g,
91%),[a]4? —6.4 (c 1.2, CHG) [MALDI-Found (M+Na)":
805.3, GgHgoNaN,OS requires: 805.6]py: (500 MHz,
CDCly): 7.65 — 7.61 (5H, m), 3.66 (2H, ,6.3 Hz), 3.36
(3H, s), 2.98 — 2.96 (1H, m), 1.97 (2H, br peh#.5 Hz),
1.68 — 1.61 (2H, m), 1.52 (2H, br pedty.5 Hz), 1.45 -
1.22 (66H, m), 1.15 — 1.07 (1H, m), 0.90 (3H] 6.6 Hz),
0.87 (3H, d,J 6.9 Hz); dc: (126 MHz, CDCJ): 153.5,
133.1, 131.5, 129.7, 125.1, 85.5, 57.7, 56.0, 3824,
31.9, 30.5, 30.0, 29.97, 29.7, 29.65, 29.6, 29954,229.2,
28.9, 28.2, 27.6, 26.2, 22.7, 21.9, 14.9, 14Js/cm™:

3072, 2917, 2853, 1343, 1096
(iii) To a stirred solution of the above tetraz@e80 g, 1.0
mmol) and NaHC®© (0.34, 4.1 mmol) in CkCl, (50 mL)

was added m-chloroperbenzoic acid (0.41 g, 2.35 linato
r.t. and stirred for 24 h. The mixture was quenchetth
10% NaOH solution (25 mL) and vigorously stirred #oh.
The organic layer was separated and the aqueoesuas
extracted with CHCI, (2 x 50 mL). The combined organic
layers were washed with water, dried and evaporated
Chromatography (petroleum/ether, 10:1) gave a white
solid, sulfone34 (0.81 g, 97%), mp.: 44 — 4&; [«]3* -
6.19 (¢ 1.39, CHG) [MALDI-Found: [M+NaJ: 837.3,
CaoHgoN4NaGsS requires: 837.6]oy (500 MHz, CDCI3):
773 — 7.71 (2H, m), 7.65 — 7.61 (3H, m), 3.75 (2H,
distorted t,J 7.9 Hz), 3.36 (3H, s), 2.98 — 2.96 (1H, m),
1.97 (2H, br pent) 7.5 Hz), 1.68 —-1.61 (2H, m), 1.52 (2H,
br pent,J 7.5 Hz), 1.45 — 1.22 (66H, m), 1.15 — 1.07 (1H,
m), 0.90 (3H, tJ 6.6 Hz), 0.87 (3H, dJ 6.9 Hz);5c (126
MHz, CDCI3): 153.5, 133.1, 131.5, 129.7, 125.1,585.
57.7, 56.0, 35.3, 32.4, 31.9, 30.5, 30.0, 29.97,299.65,
29.6, 29.5, 29.4, 29.2, 28.9, 28.2, 27.6, 26.27,221.9,
14.9, 14.1ymax 2924, 2849, 1343, 1157, 1096 tm

3.14 (R,3R,17R,39S,40S,E)-3-Hydroxy-39-methoxy-17,
40-dimethyl-2-tetracosyloctapentacont-18-enoic acig@?

() Ester 31 (0.30 g, 0.38 mmol) in dry 1,2-
dimethoxyethane (60 mL) was added to stirred smbutf
sulfone34 (0.34 g, 0.42 mmol) in dry 1,2-dimethoxyethane
(25 mL) under nitrogen at RT. The mixture was cddle—
20 °C and potassium bis (trimethylsilyl)amide (1.08 mL,
0.42 mmol, 0.5 M in toluene) was added and the uméxt
allowed to reach r.t. and then stirred for 1.5 ht. &q.
NH,CI (30 mL) and petrol /ether (1:1, 55 mL) were adide
The aqueous layer was extracted with petrol/ethdr, @ x
45 mL). The combined organic layers were evaporated
Chromatography (petrol/ether, 18:1) gave a semidsol
methyl (R3R1I7R, 39S540SE)-3-((tert-
butyldimethylsilyl)oxy)-39-methoxy-17,40-dimethyl-2
tetracosyloctapentacont-18-enoatd5 (0.18 g, 37%)
[MALDI-Found [M+Na]: 1404.3; GuHigNaQ,Si
requires: 1404.3]$: 5.33 (1H, dtJ 6.36, 15.0 Hz), 5.24
(1H, dd,J 7.4, 15.0 Hz), 3.9 (1H, td 4.3, 6.8 Hz), 3.65
(3H, s), 3.35(3H, s), 2.98 — 2.94 (1H, m), 2.58/,(ddd,J
3.7, 7.0, 10.8 Hz), 2.05 - 2.0 (1H, m), 1.97 (2t1) 6.9
Hz), 1.68 — 1.26 (142H, m, v.br), 1.08 — 1.01 (ih), 0.94
(3H, d,J 7.0 Hz), 0.90 (6H, tJ 6.7 Hz), 0.87 (9H, s), 0.85
(3H, d,J 7.0 Hz), 0.52 (3H, s), 0.03 (3H, $}: (101 MHz,
CDCly): 175.2, 136.5, 128.4, 85.4, 73.2, 57.7, 51.6251.
37.3, 36.7, 35.3, 33.7, 32.6, 32.4, 31.9, 30.50,3@9.9,
29.84, 29.8, 29.7, 29.66, 29.6, 29.5, 29.45, 22041, 27.8,
27.6, 27.5, 27.4, 26.2, 25.8, 23.7, 22.7, 20.99,184.1, —
4.4, —4.9; yofcm™: 2924, 2854, 1741, 1465, 1377, 1254,
1099.

(i) The ester35 (0.70 mg, 0.05 mmol) was dissolved in dry
THF (10 mL) in a dry polyethylene vial under niteogat
rt. and stirred. Pyridine (0.07 mL) and HF-pyr&lin
complex (0.5 mL) were added; the mixture was dHirfiar
17 h. at 42 °C, neutralized with sat. aq. NaHCen
extracted with petrol/EtOAc (1:5, 3 x 50 mL). The
combined organic layers were washed with brineecdand
evaporated; chromatography (petrol/EtOAc, 20:1)egav
white solid, methyl (R,3R,17R,39S 40SE)-3-hydroxy-39-
methoxy-17,40-dimethyl-2-tetracosyloctapentaconeh8
oate36 (0.62 g, 96%), m.p.: 34 — 3& [MALDI-Found



[M+Na]": 1290.3; GeH1;0NaQ, requires: 1290.2154: 5.33
(1H, dt,J 6.4, 15.0 Hz), 5.24 (1H, dd,7.5, 15.0 Hz), 3.72
(3H, s), 3.68 — 3.63 (1H, m), 3.35 (3H, s), 2.98.93 (1H,
m), 2.46 — 2.41 (1H, tdl 5.4, 9.1 Hz), 2.05 — 2.0 (1H, m),
1.97 (2H, br gJ 7 Hz), 1.76 — 1.68 (1H, m), 1.65 — 1.5
(12H, m), 1.48 — 1.2 (128H, m), 1.15 — 1.05 (1H, MmP5
(3H, d,J 6.7 Hz), 0.89 (6 H, t) 7.1 Hz), 0.86 (3H, d] 6.8
Hz), 1.96 (2H, br gJ 7 Hz);3¢ (101 MHz, CDCJ): 176.2,
136.5, 128.4, 85.4, 72.3, 57.7, 51.5, 50.9, 37627,335.7,
35.3, 32.6, 32.4, 31.9, 30.5, 30.0, 29.9, 29.87,299.6,
29.56, 29.5, 29.4, 29.36, 29.1, 27.6, 27.4, 272862, 25.7,
22.7, 20.9, 14.9, 14.Nn/cm™: 3431, 2917, 2850, 1739,
1466, 1099.

(i) Lithium hydroxide monohydrate (0.31 g, 7.3 rath
was added with stirring to estd6 (0.62 g, 0.49 mmol) in
THF (15 mL), methanol (1.3 mL) and water (1.5 mkLy.a
t. The mixture was stirred at 48 for 18 h. The mixture
was cooled to r.t. and acidified with HCI (5%, 2 yrdnd
the aqueous layer was extracted with warm petroletinar
(1:1, 3 x 50 mL). The combined organic layers weried
and evaporated; chromatography (warm petroleum/E{OA
7:2) gave a white solid, compouBd (0.50, 82%), m.p.: 43
45 °C [MALDI-Found [M+Na]: 1276.2861;
CgsH1ggNaO, requires: 1276.2835Ky (500 MHz, CDCI3):
5.33 (1H, dtJ 6.4, 15.2 Hz), 5.24 (1H, dd,7.4, 15.2 Hz),
3.73 - 3.70 (1H, m), 3.35 (3H, s), 2.98 — 2.96 ,(1h},
2.49 — 2.44 (1H, m), 2.0 -1.97 (1H, m), 1.96 (2HghJ
6.7 Hz), 1.77 — 1.70 (1H, m), 1.67 — 1.57 (2H, tnph5 —
1.15 (141 H, m), 1.14 — 1.05 (1H, m), 0.94 (3HJ&.7
Hz), 0.89 (6H, tJ 6.5 Hz), 0.85 (3H, dJ 6.9 Hz);5¢ (101
MHz, CDCk): 179.5, 136.5, 128.4, 85.6, 72.1, 57.7, 50.7,
37.3, 36.7, 35.6, 35.3, 32.6, 32.4, 31.9, 30.59,299.7,
29.5, 29.4, 29.36, 29.1, 27.6, 27.4, 22.4, 21409,114.1,
Vma/Cmit: 3470, 2917, 2854, 1726, 1689, 1471, 1392, 1202,
1099, 968, 887, 839.

3.15 (R,3R,19R,41S,42S E)-3-((tert-Butyldimethylsilyl)-
oxy)-41-methoxy-19,42-dimethyl-2-tetracosylhexacont
20-enoic acid 44

Imidazole (0.125 g, 1.80 mmol) was added to a estirr
solution of acid37 (0.23 g, 0.18 mmol) in dry DMF (1.5
mL) and dry toluene (2.5 mL) at r. t. followed blget
addition of TBDMSCI (0.27 g, 1.8 mmol) and DMAP (10
mg). The mixture was stirred at 70 for 24 h. The solvent
was evaporated under reduced pressure and theeesab
diluted with EtOAc (50 mL) and water (20 mL). The
organic layer was separated and the aqueous lager w
extracted with EtOAc (2 x 30 mL). The combined aiiga
layers were washed with water, dried and evaporaied
give a colourless oil. The residue was dissolvedlhtr (8
mL) and n-ByNOH (0.9 mL, 4%) and stirred for 10 min. at
r. t. then diluted with water (10 mL) and extractedh
EtOAc (2 x 20 mL), dried and evaporated to givesidue;
column chromatography (petroleum/EtOAc, 20:1) gave
colourless oil, the title compound4 (0.25 g, 96%)
[MALDI-Found [M+Na] 1390.3; GHigNaQ,Si
requires: 1390.3]py (500 MHz, CDC}): 5.33 (1H, dt,J
6.4, 15.0 Hz), 5.25 (1H, dd, 7.5, 15.0 Hz), 3.86 — 3.80
(1H, m), 3.35 (3H, s), 2.99 — 2.94 (1H, m), 2.52.51
(1H, m), 2.07 — 2.01 (1H, m), 1.96 (2H, br 6.8 Hz),
1.73 - 1.68 (1H, m), 1.65 -1.54 (4H, m), 1.5 — (1.38H,
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m), 1.1 — 1.0 (1H, m), 0.95 (3H, s), 0.94 (9H,GR9 (6H,

t, J 6.7 Hz), 0.85 (3H, dJ 6.9 Hz), 0.16 (3H, s), 0.14 (3H,
s); 8¢ (101 MHz, CDCY): 174.9, 136.5, 128.4, 85.5, 73.7,
57.7, 50.0, 37.3, 36.7, 35.8, 35.3, 32.6, 32.49,330.5,
30.1, 30.0, 29.9, 29.8, 29.7, 29.63, 29.6, 29.545,29.4,
29.36, 29.1, 27.6, 27.4, 27.36, 26.2, 25.9, 25575,225.1,
227, 20.9, 17.9, 14.9, 14.1, -4.3, —AQ;c 2922, 2852,
1709, 1467, 1362, 1253, 1180, 1101, 836 cm

3.16 6,6-BisO-(2R,3R,17R,39S,40S,E)-3-((tert-butyldi-
methylsilyl)oxy)-39-methoxy-17,40-dimethyl-2-tetra-
cosylocta-pentacont-18-enoic-2,3,4,2',3",4'-hexakio-
(trimethylsilyl)- a,0’-trehalose 46 and 60-(2R,3R,17R,
39S,40S,E)-3-((tert-butyldimethylsilyl)oxy)-39-methoxy-
17,40-dimethyl-2-tetracosylocta-pentacont-18-enoi2;3,
4,2',3',4'-hexakis-O-(trimethylsilyl)- a,o’-trehalose 47
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimidehydro-
chloride (EDCI) (0.044 g, 0.230 mmol) and DMAP (@80
g, 0.23 mmol) were added to a stirred solution @l 44
(0.090 g, 0.065 mmol), protectegh’-trehaloset5 (0.022

g, 0.028 mmofY and powdered 4 molecular sieve in dry
CH)CI, (1 mL) at r. t. under nitrogen. The mixture was
stirred for 6 days, diluted with GBI, (3 mL) and silica (5
0), then the solvent was evaporated. Chromatography
(petroleum/EtOAc, 20:1) gave a first fraction, theM 46
(0.228 g, 25%)[a]??* +19 (c 1.2, CHG) [MALDI-Found
[M+Na]™: 3496.4; G HisNaO;Sig requires: 3496.0]54
(400 MHz, CDC}): 5.35 (2H, dtJ 6.4, 15.3 Hz), 5.25 (2H,
br dd,J 7.4, 15.3 Hz), 4.85 (2H, br d,3.0 Hz), 4.36 (2H,
br d,J 10.8 Hz), 4.01 (2H, br ] 3.1, 10.8 Hz), 3.94 (2H,
br pent,J 5.1 Hz), 3.9 (2H, br ] 8.8 Hz), 3.52 (2H, br 1]
9.0 Hz), 3.38 (2H, ddJ 2.9, 9.3 Hz), 3.34 (6H, s), 2.96
(2H, br pentJ 4.2 Hz), 2.57 — 2.53 (2H, m), 2.03 (2H, br
pent,J 6.5 Hz), 1.96 (4H, br 41 6.7 Hz), 1.7 — 1.2 (292H,
m), 1.13 - 1.07 (2H, m), 0.9 (6H, &6.7 Hz), 0.89 (12H, t,
J 6.6 Hz), 0.88 (18H, s), 0.16 (18H, s), 0.15 (18),0.14
(18H, s), 0.06 (12H, s)dc (101 MHz, CDC})): 173.8,
136.5, 128.4, 94.8, 85.4, 73.5, 73.4, 72.8, 71087,762 .4,
57.7, 51.9, 37.3, 36.7, 35.3, 32.6, 32.4, 31.95,360.0,
29.95, 29.9, 29.7, 29.66, 29.6, 29.5, 29.4, 29726,27 .4,
26.2,25.8,22.7, 20.9, 18.0, 14.9,14.1,1.1,03,-4.5, -
4.7;vmax 2924, 2853, 1743, 1466, 1377, 1251, 1163, 1100
cm®. The second fraction was TMKT7 (0.072 g, 50%),
[@]3?+32 (¢ 1.1, CHG) [MALDI-Found [M+NaJ":
2146.7; Q21H25d\lao_|_48i7 requires: 21467]6}4 (500 MHz,
CDCly): 5.34 (1H, dtJ 6.4, 15.3 Hz), 5.24 (1H, dd,7.4,
15.3 Hz), 4.91 (1H, dJ 3.0 Hz), 4.84 (1H, dJ 3.0 Hz),
4.35 (1H, ddJ 2.0, 11.8 Hz), 4.08 (1H, dd,4.1, 11.8 Hz),
4.0 (1H, td,J 2.2, 9.5 Hz), 3.96 — 3.92 (2H, m), 3.89 (1H,
dd,J 5.2, 8.9 Hz), 3.84 (1H, td}, 3.0, 9.4 Hz), 3.73 — 3.64
(2H, m), 3.5 (1H, ddJ 3.7, 9.0 Hz), 3.49 (1H, dd,3.7, 9.0
Hz), 3.47 (1H, ddJ 3.7, 9.0 Hz), 3.43 (1H, dd, 3.0, 9.3
Hz), 3.4 (1H, ddJ 3.0, 9.3 Hz), 3.35 (3H, s), 2.96 (1H, br
pent,J 4.2 Hz), 2.56 (1H, ddd] 3.36, 5.4, 9.7 Hz), 2.1 —
2.0 (1H, m), 1.96 (2H, br ¢,6.7 Hz), 1.72 (1H, br t15.2,
6.9 Hz), 1.67 — 1.57 (3H, m), 1.5 — 1.15 (138H, M} —
1.07 (1H, m), 0.94 (3H, d1 6.7 Hz), 0.89 (6H, t] 6.6 Hz),
0.87 (9H, s), 0.85 (3H, &,7.0 Hz), 0.17 (9H, s), 0.16 (9H,
s), 0.15 (9H, s), 0.148 (18H, s), 0.12 (9H, s)60BH, s),
0.055 (3H, s)d¢c (101 MHz, CDC}): 174.1, 136.5, 128.4,
94.5, 94.4, 85.4, 73.4, 73.3, 72.9, 72.8, 72.70,721.4,
70.7, 62.5, 61.7, 57.7, 51.8, 37.3, 36.7, 35.34,332.6,
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32.3, 31.9, 30.5, 30.0, 29.9, 29.8, 29.7, 29.665,229.4,
29.2, 28.1, 27.6, 27.4, 26.4, 26.2, 25.8, 24.87,220.9,
18.0, 14.9, 14.1, 1.1, 1.0, 0.9, 0.85, 0.2, 0.045—4.7;
vmaxl: 3608, 2925, 2854, 1743, 1466, 1251, 1100, 1044, 8
cm-.

3.17 6,6'-BisO-(2R,3R,17R,39S,40S,E)-3-hydroxy-39-
methoxy-17,40-dimethyl-2-tetracosylocta-pentacont&
enoic-u,0’-trehalose 49

(i) n-BuNF (0.1 mL, 0.1 mmol, 1 M) was added to a
stirred solution of dieste46 (0.06 g, 0.017 mmol) in dry
THF (5 mL) at 5°C under nitrogen, allowed to reach r.t.,
stirred for 1 h, then evaporated under reducedspres
Chroma-tography (CH@MeOH, 10:1) gave 6,6-bi&-
(2R3R17R, 39S40SE)-3-((tert-butyldimethylsilyl)oxy)-
39-methoxy-17,40-dimethyl-2-tetracosyloctapentack8it
enoica,o’-trehalose 48 (0.035 g, 67%),[a]3? +19.5 (c
0.50, CHC) [MALDI-Found [M+Na]" 3063.9;
CioH38NaOy/Si; requires: 3063.81 (500 MHz, CDC} +
few drops of CROD): 5.27 (2H, dtJ 6.5, 15.3 Hz), 5.18 (
2H, dd, J 7.4, 15.3 Hz), 5.04 (2H, d,3.4 Hz), 4.3 (2H, br
dd,J 3.8, 12.0 Hz), 4.2 (2H, br d,10.84 Hz), 3.91 (2H, br
d,J9.4 Hz), 3.85 (2H, br g} 5.0 Hz), 3.76 (2H, br 1 9.3
Hz), 3.44 (2H, ddJ 3.4, 9.6 Hz), 3.32 (2H, br m), 3.3 (6H,
s), 2.94 — 2.91 (2H, m), 2.53 — 2.48 (2H, m), 1(2M, br
pent,J 6.3 Hz), 1.91 (2H, br g1 6.8 Hz), 1.57 — 1.1 (292H,
m), 1.07 — 1.0 (2H, m), 0.88 (6H, @6.7 Hz), 0.84 (12H, t,
J 6.3 Hz), 0.81 (18H, s), 0.8 (6H, &,7.3 Hz), —0.003 (6H,
s), —0.023 (6H, s)dc (101 MHz, CDC} + CD;0D): 175.2,
136.4, 128.3, 93.5, 85.5, 73.2, 73.1, 71.6, 70929,662.9,
57.6, 51.59, 37.1, 36.57, 35.2, 33.5, 32.5, 32138,330.4,
29.83, 29.8, 29.7, 29.63, 29.6, 29.57, 29.4, 220, 27.7,
27.4, 27.3, 26.9, 26.0, 25.7, 25.6, 24.1, 22.68,207.8,
14.7, 13.9, —4.6, —5.0max 3400, 2924, 2853, 1742, 1464,
1100 cnf.

(ii) A dry polyethylene vial equipped with a rubbsgptum
was charged wit8 (0.022 g, 0.007 mmol) and pyridine
(0.05 mL) in dry THF (1.3 mL) and stirred at r.under
argon. To it was added hydrogen fluoride-pyridinenplex
(~70% HF, 0.2 mL). The mixture was stirred at°€3for
17 h, then poured slowly into sat. aq. NaHQ@til no

3.18 60-(2R,3R,17R, 39S,40S,E)-3-Hydroxy-39-
methoxy -17,40-dimethyl-2-tetracosylocta-pentacorit8-
enoicu,a’-trehalose 51

(i) n-BuNF (0.16 mL, 0.16 mmol, 1M) was added with
stirring to monoeste47 (0.058 g, 0.027 mmol) in dry THF
(2 mL) at 5°C under nitrogen, stirred at r.t. for 1 h, then
worked up and purified as before to giveD§2R,3R,17R,
39540S E)-3-((tert-butyldimethylsilyl)oxy)-39-methoxy-
17,40-dimethyl-2-tetracosyloctapentacont-18-enqic-
trehalose50 (0.030, 65%) as a colourless di]3* +39.5
(c 0.75, CHC) [MALDI-Found [M+Na]: 1714.2;
CioH20Na0O,Si requires: 1714.4%By (500 MHz, CDC} +
few drop of CROD): 5.28 (1H, dtJ 6.5, 15.5 Hz), 5.19
(1H, br dd,J 7.6, 15.5 Hz), 5.05 (2H, br §,3.5 Hz), 4.3
(1H, dd,J 4.6, 12.3 Hz), 4.23 (1H, dd,2.3, 12.3 Hz), 3.9
(1H, br d,J 8.3 Hz), 3.87 — 3.84 (1H, m), 3.81 — 3.71 (4H,
m), 3.65 (1H, ddJ 5.2, 11.6 Hz), 3.47 (1H, dd,3.9, 5.9
Hz), 3.46 (1H, dd,) 5.9, 9.7 Hz), 3.3 (3H, s), 2.93 — 2.91
(1H, m), 2.6 — 2.48 (1H, m), 1.99 — 1.95 (1H, mB311(2H,
brq,J 7.0 Hz), 1.6 — 1.55 (1H, m), 1.45 - 1.15 ( 1561,
1.07 - 1.03 (1H, m), 0.89 (3H, d,6.7 Hz), 0.83 (6H, tJ
7.0 Hz), 0.81 (9H, s), 0.8 (3H, d,7.0 Hz), —0.003 (3H, s),
-0.024 (3H, s);6¢c (101 MHz, CDC} + few drops of
CD;0D): 174.9, 136.4, 128.3, 93.5, 93.4, 85.5, 73227
71.7, 70.7, 70.3, 70.0, 62.7, 62.0, 58.7, 57.61,581.7,
50.1, 37.2, 36.6, 35.2, 32.5, 32.3, 31.8, 30.48,299.8,
29.7, 29.7, 29.6, 29.5, 29.4, 29.2, 29.0, 27.43,226.0,
25.7, 25.1, 23.8, 22.6, 20.8, 20.0, 19.6, 17.97,144.0,
13.4, 13.38, 4.6, —5.0;,.c 3903, 3368, 2918, 2850, 1733,
1468, 1378, 1253, 1148, 1102, 1078, 1051, 992, 934,
775, 721 cr.

(i) Compound 50 (0.025 g, 0.015 mmol) and pyridine
(0.05 mL) in dry THF (3 mL) in a dry polyethylenéal
equipped with a rubber septum was stirred at unter
argon, and hydrogen fluoride-pyridine complex (~78%,
0.25 mL) was added. The mixture was stirred atGt3or
17 h, then worked up and purified as above to theetitle
compound51 (0.015, 65%),[«]3?> +34 (c 0.52, CHG)
[MALDI-Found [M+Na] 1600.3879; GHigNaO,
requires: 1600.3897%4 (400 MHz, CDC}): 5.26 (1H, dtJ]
6.6, 15.2 Hz), 5.17 (1H, br dd,7.4, 15.2 Hz), 5.03 (1H, d,

more CQ was liberated. The product was extracted with J 3.2 Hz), 4.98 (1H, dJ 3.3 Hz), 4.61 (1H, br d] 11 Hz),
CHCI; (3 x 50 mL); the combined organic layers were 4.18 (1H, brtJ 7.9 Hz), 3.95 (1H, dd] 7.8, 12.0 Hz), 3.87

evaporated to give a residue.
(CHCIy/MeOH, 10:1) gave compourtb (0.015, 75%),
[a]3? +18 (c 1.0, CHG) [Found [M+Na]: 283.6751;
CigHzsqNaOy; requires: 2835.6728F, (500 MHz, CDC}
+ few drops of CROD): 5.3 (2H, dtJ 6.2, 15.6 Hz), 5.21
(2H, dd, J 7.2, 15.6 Hz), 5.0 (2H, br d,34 Hz), 4.68 (2H,
br d,J 11.9 Hz), 4.23 (2H, br ] 9.4 Hz), 4.0- 3.94 (2H, m),
3.74 (2H, br tJ 9.3 Hz), 3.67-3.62 (2H, m), 3.5 (2H, dd} 2.8,
9.6 Hz), 3.32 (6H, s), 3.21 (2H,1,9.3 Hz), 2.96- 2.93 (2H, m),
2.4 (2H, m), 1.97-2.02 (2H, m), 1.93 (4H, br d,6.7 Hz), 1.65-
1.01 (294H, m), 0.91 (6H, d,6.7 Hz), 0.86 (12H, tJ 6.7 Hz),
0.82 (6H, d,J 7 Hz); &c (101 MHz, CDC} + few drops of
CD;OD): 175.2, 136.2, 128.2, 94.0, 85.5, 72.8, 72133,770.6,
69.8, 63.5, 57.4, 52.4, 37.0, 36.5, 35.1, 34.63,332.1, 31.7,
30.2, 29.7, 29.6, 29.6, 29.4, 29.3, 29.3, 29.21,299.0, 28.9,
27.2, 271, 27.1, 25.8, 25.1, 22.4, 20.6, 14.58;18,,x 3584,
3395, 2923, 2853, 1732, 1464, 1376%cm

Chromatography — 3.82 (1H, m), 3.79 — 3.71 (2H, m), 3.62 —3.55 ,(2#),

3.5 (1H, dd,J 3.2, 9.8 Hz), 3.44 (1H, dd] 3.3, 9.8 Hz),
3.32 (8H, br s), 3.28 (3H, s), 3.23 (1H, bd 8.5 Hz), 3.18
(1H, br t,J 9.6 Hz), 2.93 — 2.89 (1H, m), 2.38 —2.33 (1H,
m), 1.99 — 1.94 (1H, m), 1.9 (2H, br 6.8 Hz), 1.57 —
1.10 (143H, m), 1.06 — 0.98 (1H, m), 0.87 (3H,Jb6.7
Hz), 0.81 (6H, tJ 6.4 Hz), 0.78 (3H, dJ 7.1 Hz);5¢ (101
MHz, CDCL): 175.4, 136.3, 128.3, 94.6, 85.5, 72.6, 72.4,
72.3, 71.5, 71.2, 71.1, 70.8, 69.9, 64.2, 62.31,637.5,
52.3, 37.1, 36.5, 35.2, 34.6, 32.4, 32.2, 31.83,309.8,
29.7, 29.7, 29.5, 29.4, 29.3, 29.2, 29.0, 27.32,227.1,
25.9, 25.1, 22.5, 20.7, 14.6, 1319, 3364, 2918, 2850,
1728, 1467, 1148, 992 ¢m

3.19 60-(2R,3R,17R,395,40S, E)-3-Hydroxy-39-
methoxy -17,40-dimethyl-2-tetracosyloctapentacont8t
enoatea/p-D-glucopyranoside 54

(i) The acid37 (0.054 g, 0.043 mmol) was dissolved in a
mixture of THF and DMF (THF-DMF, 5:1, 1.5 mL) attr.



then warmed gently until all had dissolved. Dry Csb}
(0.072 mg, 0.371 mmol) was added to a stirred swind
the mixture was left at r. t. for 1 h. then tosglaR (0.33 g,
0.047 mmol) was added. The mixture was stirred0aiC7
for 18 h then quenched with water (5 mL). The paiduas
extracted with CHCl, (3 x 60 mL) and the combined
organic layers were dried and evaporated. Chromapby
(petroleum/EtOAc, 10:1) gave benzyl 2,3,4@benzyl-6-
0-(2R,3R,17R,39S 40S,E)-3-hydroxy-39-methoxy-17,40-
dimethyl-2-tetracosyloctapentacont-18-enda@-gluco-
pyranoside53 (0.056, 70%),[«]3?> +15 (¢ 1.1, CHG)
[MALDI-Found [M+Na]™: 1798.6; G,H.oNaQ, requires:
1798.5]; 8, (400 MHz, CDCY}): 7.4 —7.26 (20H, m), 5.34
(1H, dt,J 6.4, 15.4 Hz), 5.24 (1H, dd,7.4, 15.4 Hz), 4.97
(1H, d,J 11.0 Hz), 4.95 (1H, d] 11.0 Hz), 4.93 (1H, d]
11.0 Hz), 4.9 (1H, dJ 12 Hz), 4.78 (1H, dJ 11 Hz), 4.71
(AH, d,J 11 Hz), 4.64 (1H, dJ 12 Hz), 4.61 (1H, dJ 11
Hz), 4.54 (1H, br tJ 6.4 Hz), 4.52 (1H, br s), 4.22 (1H, dd,
J4.6, 11 Hz), 3.67 (2H, brx8.7 Hz), 3.54 — 3.47 (3H, m),
3.35 (3H, s), 2.96 (1H, br pert,4.2 Hz), 2.5 — 2.46 (2H,
m), 2.06 — 2.01 (1H, m), 1.97 (2H, br16.7 Hz), 1.8 - 1.7
(1H, m), 1.68 — 1.55 (3H, m), 1.5 — 1.2 (138H, m}5 —
1.05 (1H, m), 0.94 (3H, dl 6.7 Hz), 0.89 (6H, tJ 7 Hz),
0.85 (3H, dJ 6.7 Hz);5¢ (101 MHz, CDC)): 175.2, 138.4,
138.2, 137.7, 137.1, 136.5, 128.5, 128.4, 128.28.11
128.0, 127.97,127.9, 127.85, 127.7, 102.3, 8514,82.3,
77.8, 75.8, 75.1, 74.9, 72.8, 72.3, 71.1, 62.97,531.3,
37.2, 36.7, 35.6, 35.3, 32.6, 32.3, 31.9, 30.50,3R9.9,
29.8, 29.7, 29.66, 29.6, 29.58, 29.53, 29.5, 22041, 27.6,
27.5, 27.4, 26.2, 25.9, 22.7, 20.9, 14.9, 14 3487,
2920, 2851, 1738, 1466, 1072, 727, 696'cm

(ii) Sodium (~50 mg) was added to lig. ammonia (100 mL)
until the blue colour persisted. The glucopyrade5s3 (48
mg, 0.027 mmol) in 1,4-dioxane (2 mL) was added: th
mixture was stirred for 4 — 5 min, when the bludooo
disappeared, then quenched with sat. aq,QNKb mL) and
ether (30 mL). The ammonia was allowed to evapothte
aqueous layer was extracted with ether (2 x 30 fhg
combined organic layers were evaporated. Chromapdgr
(CHCIly/MeOH, 10:1) gave a 6:4,p-mixture of compound
54 (18 mg, 47%)[a]3? +28 (c 0.50, CHG) [MALDI-
Found [M+Na]: 1438.3385; GHi7NaQ, requires:
1438.3363];34 (400 MHz, CDC} + few drops of CROD):
5.28 (1H, dtJ 6.4, 15.2 Hz), 5.18 (1H, br dd,7.4, 15.2
Hz), 5.1 (0.6H, dJ 3.8 Hz, H-1), 4.46 (0.4H, dJ 7.8 Hz,
H-1B), 4.4 (1H, br dJ 11.8 Hz, H-a.,B), 4.24 (1H, br dd)
5.8, 11.8 Hz, H-6,8), 3.96 — 3.92 (0.6H, ddd, 2.2, 5.6,
9.8 Hz, H-%), 3.67 — 3.58 (1.6H, H-e4+ CH-OH MA),
3.48 — 3.44 (0.4H, ddd} 2.2, 5.6, 9.0 Hz, H{H, 3.43 —
3.26 (5H, H-2,8, H-3,$ and s at 3.3 for OC})}f 3.17
(0.4H, br t,J 8.4 Hz), 2.95 - 2.91 (1H, m), 2.41 — 2.34 (1H,
m), 2.0 — 1.95 (1H, m), 1.9 (2H, br §6.7 Hz), 1.62 — 1.1
(146H, m), 1.07 — 1.0 (2H, m), 0.88 (3H,J6.7 Hz), 0.83
(6H, t,J 6.6 Hz), 0.8 (3H, dJ 7 Hz); 6 for a, B isomers
(400 MHz, CDC} + few drops of CROD): 175.1, 136.4,
128.2, 96.6, 92.2, 85.5, 76.1, 74.5, 73.6, 72.42,720.5,
70.3, 69.2, 63.5, 57.5, 52.7, 52.5, 37.1, 36.62,3585.0,
32.4, 32.2, 31.8, 30.4, 29.8, 29.76, 29.7, 29.65,220.41,
29.4, 29.3, 29.2, 29.1, 29.0, 27.4, 27.2, 26.05,220.8,
14.7, 13.9pmax 3400, 2923, 2852, 1720, 1466, 1376, 1100
cm®. Starting material (12 mg) was recovered.

15

3.20 Methyl 50-[(2R,3R,17R,39S,40S, E)-3-hydroxy-39-
methoxy-17,40-dimethyl-2-tetracosyloctapentacont-18
enoate]u-D-arabinofuranoside 57

(i) The acid37 (0.056g, 0.044 mmol) was dissolved in
THF and DMF (5:1, 1.5 mL) at r. t., then warmed tiyen
untii all had dissolved. Dry CsHGO (0.061mg,
0.313mmol) was added and stirred at r.t. for lohpived
by the arabinofuranosid&5 (0.033g, 0.066 mmdij in
THF/ DMF (0.5 mL). The mixture was stirred at %0 for
18 h, quenched with water (3 mL), then extracteth wi
CH)CI, (3 x 30 mL) and evaporated. Chromatography
(petroleum/ EtOAc, 10:1) gave methyl 2,3@ibenzyl-5-
O-[(2R,3R, 17R,39S40SE)-3-hydroxy-39-methoxy-17,40-
di-methyl-2-tetracosyloctapentacont-18-enoaté)-
arabinofuranosid&6 (0.049g, 71%) as a colourless thick
oil, [a]4* +21 (c 0.51, CHG) [MALDI-Found [M+NaJ":
1602.3; GosHioNaGs requires: 1602.4];8y (400 MHz,
CDCly): 7.4 — 7.28 (10H, m), 5.34 (1H, k6.3, 15.4 Hz),
5.25 (1H, ddJ 7.4, 15.4 Hz), 4.92 (1H, br s), 4.57 (1H,Jd,
12 Hz), 4.56 (1H, d) 11.8 Hz), 4.5 (1H, d] 12.0 Hz), 4.48
(1H, d,J 11.8 Hz), 4.33 — 4.26 ( 2H, m), 4.24 — 4.2.0 (1H,
m), 3.99 (1H, dJ 2.1 Hz), 3.84 (1H, dd) 2.6, 6.5 Hz),
3.65 — 3.62 (1H, m), 3.37 (3H, s), 3.35 (3H, sh82- 2.94
(1H, m), 2.43 (1H, ttJ 5.5, 9.1 Hz), 2.06 — 2.02 (1H, m),
1.97 (2H, br qJ 6.7 Hz), 1.7 — 1.5 (5H, m), 1.45 - 1.2
(137H, m), 1.11 — 1.04 (2H, m), 0.94 (3H, H6.7 Hz),
0.89 (6H, tJ 6.6 Hz), 0.85 (3H, d] 6.9 Hz);5¢ (101 MHz,
CDCly): 175.0, 137.4, 137.2, 136.4, 128.5, 128.46, 128.4
128.0, 127.9, 127.86, 107.2, 87.8, 85.4, 83.7,,79244,
72.2, 72.1, 63.5, 57.7, 54.9, 51.5, 37.2, 36.75,385.3,
32.6, 32.3, 31.9, 30.5, 30.0, 29.9, 29.7, 29.65,299.4,
29.35, 29.1, 27.6, 27.4, 27.36, 26.2, 25.8, 220719,214.9,
14.1;vmax 2923, 2853, 1738, 1465, 1100tm

(i) Sodium (50 mg) was added lig. ammonia (100 mL)
as above. Arabinofuranosidss (42 mg, 0.026 mmol) in
1,4-dioxane (2 mL) was added and stirred for 4 miB,
when the blue colour disappeared, then quenched sait
ag. NHCI (5 mL) and ether (30 mL). Work up as before
and chromatography (CH{MeOH, 10:1) gaveompound
57 as a thick oil (21 mg, 57%)]3? +26 (c 0.70, CHG)
[MALDI-Found [M+Na] 1422.3430; GHi/NaG
requires: 1422.3414]. This showsd (400 MHz, CDC} +
few drops of CROD): 5.28 (1H, dtJ 6.4, 15.2 Hz), 5.2
(1H, dd,J 7.4, 15.2 Hz), 4.78 (1H, br s), 4.33 (1H, dd,
4.6,11.7 Hz), 4.28 (1H, ddl 5, 11.7 Hz), 4.08 (1H, br g,
4.9 Hz), 3.96 (1H, ddJj 1.3, 2.8 Hz), 3.85 (1H, dd, 2.9,
5.0 Hz), 3.65 — 3.60 (1H, m), 3.35 (3H, s), 3.3 (3H 2.95
—2.93 (1H, m), 2.39 (1H, ddd,4.8, 7.4, 10.2 Hz), 2.01 —
1.96 (1H, m), 1.91 (2H, br ¢,6.6 Hz), 1.62 — 1.03 (146H,
m), 0.89 (3H, dJ 6.7 Hz), 0.84 (6H, tJ) 6.6 Hz), 0.8 (3H,
d,J 7.0 Hz);5¢ (101 MHz, CDC} + few drops of CBOD):
175.0, 136.4, 128.3, 108.8, 85.5, 81.9, 81.2, 7824,
63.4, 57.6, 55.0, 52.6, 37.1, 36.6, 35.2, 34.94,332.2,
31.8, 30.4, 29.8, 29.78, 29.7, 29.6, 29.5, 29.434,229.3,
29.2, 20.0, 27.4, 27.3, 27.2, 26.0, 25.3, 22.68,204.7,
14.0;vmax. 3400, 2925, 2854, 1724, 1466, 1215, 1094 .cm
Starting material (10.2 mg) was recovered.

3.21 §)-2,3-Dihydroxypropy! (2R,3R,17R,39S,40S,E)-3-
hydroxy-39-methoxy-17,40-dimethyl-2-tetracosylocta-
pentacont-18-enoate 60
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(i) CsHCG; (0.061 g, 0.313 mmol) was added to a solution casein/PBS buffer) (50 pl / well) was added and iated at

of tosylate58 (0.030 g, 0.067 mmdf} and acid37 (0.056
g, 0.044 mmol) in dry DMF:THF (1:5, 2 mL) at r.&nd

stirred at 70°C for two days. The suspension was diluted
with EtOAc (20 mL) and water (10 mL) and the aqueou
layer was extracted with EtOAc (3 x 10 mL). The

combined organic layers were washed with waternil)
and brine (10 mL), dried and evaporated to givieiektoil.
Column chromatography (10:1 hexane/EtOAc) gaSe (
2,3-bis-(benzyloxy)propyl R3R,17R,39S,40SE)-3-
hydroxy-39-methoxy-17,40-dimethyl-2-tetracosylocta-
pentacont-18-enoatéb9 (0.060, 89%) [MALDI-Found
[M+Na]™: 1530.3; GoHisNaO; requires: 1530.4]. This
showeddy (400 MHz, CDC}): 7.4 — 7.28 (10H, m), 5.34
(1H, dt,J 6.4, 15.3 Hz), 5.25 (1H, dd,7.4, 15.3 Hz), 4.7
(1H, d,J 12.0 Hz), 4.65 (1H, d] 12.0 Hz), 4.6 (2H, br s),
4.44 (1H, ddJ 4, 11.6 Hz), 4.23 (1H, dd, 5.4, 11.6 Hz),
3.84 (1H, br pent) 5.4 Hz), 3.64 — 3.57 (3H, m), 3.36 (3H,
s), 2.99 — 2.96 (1H, m), 2.5 (1H, brd5.9 Hz), 2.44 ( 1H,
brtd,J 5.4, 9.8 Hz), 2.1-2.03 (1H, m), 1.98 (2H, bd&.7
Hz), 1.73 — 1.2 (142H, br m), 1.15 — 1.07 (1H, &P6
(3H, d,J 6.7 Hz), 0.9 (6H, tJ 6.7 Hz), 0.87 (3H, d) 6.9
Hz); 8¢ (101 MHz, CDC)): 175.4, 138.0, 137.9, 136.5,
128.4, 128.35, 127.73, 127.7, 127.6, 85.4, 75.8,7R.3,
72.1, 69.6, 63.5, 57.7, 51.4, 37.2, 36.7, 35.53,352.6,
32.4, 31.9, 30.5, 30.0, 29.9, 29.8, 29.7, 29.666,229.5,
29.44, 29.4, 29.1, 27.6, 27.5, 27.4, 26.2, 25.87,220.9,

14.9, 14.1pmax 3474, 2924, 2853, 1735, 1466, 1370, 1100,

968, 908 crit.

(ii) Sodium 50 mg) was added to lig. ammonia (100 mL)

as above. Est&59 (52 mg, 0.034 mmol) in 1,4-dioxane (2
mL) was added. The mixture was stirred for 4 — H.mi

when the blue colour disappeared, then quenched wit*
NH4CI (5 mL) and ether (30 mL). Work up as before and

chroma-tography (CHg@MeOH, 10:1) gave compoureD
(18 mg, 40%) [MALDI-Found [M+Nd} 1350.3215;
CggH17NaQs requires: 1350.3203F, (400 MHz, CDC} +
few drops of CROD): 5.33 (1H, dt,J 6.4, 15.3 Hz), 5.23
(1H, dd,J 7.4, 15.3 Hz), 4.27 (1H, dd,4.2, 11.5 Hz), 4.21

(1H, dd,J 6.4, 11.5 Hz), 3.96 — 3.91 (1H, m), 3.71 — 3.65,

(2H, m), 3.61 (1H, br ddJ 5.5, 11.5 Hz), 3.34 ( 3H, s),
2.97 - 2.94 (1H, br, m), 2.48 —2.42 (1H, m), 2.0832(1H,
m), 1.96 (2H, br gJ 6.6 Hz), 1.71 — 1.05 (146 H, m), 0.93
(3H, d,J 6.7 Hz), 0.88 (6 H, t] 6.6 Hz), 0.84 (3H, d] 6.9
Hz); 6c (101 MHz, CDC} + few drops of CBOD): 175.5,
136.4, 128.3, 85.5, 72.6, 69.8, 65.1, 63.0, 57265,537.1,
36.6, 35.2, 35.0, 32.5, 32.3, 31.8, 30.4, 29.98,299.7,
29.6, 29.55, 29.52, 29.5, 29.4, 29.3, 29.25, 2204,
27.36, 27.3, 26.0, 25.3, 22.6, 20.8, 14.7, 14,Q; 3434,
2922, 2853, 1722, 1465, 1099 tnStarting material (10
mg) was recovered.

3.22 ELISA method

ELISA were carried out on 96-well flat-bottomed pojyshe
micro-plates. Antigens were dissolved in hexane it@ @
concentration 15 pg/ml. 50 pl of this solution veakled to
each well, and the solvent was left to evaporatetat@ontrol
wells were coated with hexane (50 pl / well) only. dkiog
was done by adding 400 ul of 0.5 % casein/PBS bidr=
7.4) to each well, and the plates were incubate® aCXor 30
minutes. The buffer was aspirated and any exciesed out
until the plates were dry. Serum (1 in 40 dilutiam

25 °C for 1 h. The plates were washed with 400 |Hin&2BS
buffer 3 times using an automatic washer, and amgesx
flicked out onto a paper towel until dry. Secondanyibody
(anti-human 1gG (Fc specific) peroxidise conjugadedibody
produced in goat (Aldrich) (diluted to 1:2000 in esgPBS
buffer) (50 pl / well) was added, and incubated at@%or 30
minutes. The plates were again washed 3 times with40
casein/PBS buffer using an automatic washer, ancegogss
was again flicked out. OPD substratephenylenediamine, 1
mg/ml, 50 pl / well) and D, (0.8 mg/ml) in 0.1 M citrate
buffer) was added, and the plates were incubated3for
minutes at 25 °C. The colour reaction was termhdig
adding 2.5 M HSQ, (50 ul / well), and the absorbance
measured at 492nm.

Acknowledgements

HMA and RTH wish tahank the Government of Iraq for the
award of PhD studentships. CR thanks the Welsh Goamh
for support under the A4B programme. We wish to thBnk
Paul Gates of Bristol University for carrying outatate mass

MALDI determinations, and Dr A Ramsay and the Special

Programme for Research and Training in Tropical &ies at
the WHO for access to sera from the TDR TB SpecimeamkB

References

1. Minnikin, D.E. in The biology of the mycobacteria; Standford,
J., Ed.; Academic Press, San Die}j@82 95—184.

Barry, C. E.; Lee, R. E.; Mduli, K.; Sampson, A. E.;
Schroeder, B. G.; Slayden, R. A.; Yuan,Prog. Lipid Res.,
1998 37, 143—-179.

Verschoor, J. A.; Baird, M. S.; Grooten, Rog. Lipid Res.
2012 51, 325—339.

Li, C.; Du, Q; Deng, W.; Xie, JCritical Reviews In
Eukaryotic Gene Expression, 2012 22, 289-—297.

Linares, C; Bernabeu, A; Luquin, M.Microbiology-
SGM, 2012 158, 2878—2885.

Tahlan, K.; Wilson, R.; Kastrinsky, D. B.; Arora, K\air,
V.; Fischer, E.; Barnes, S. W.; Walker, J. R.; Allafid;
Barry, C. E.Antimicrobial Agents Chemother., 2012 56, 1797
—18009.

. Tsumita, T.Jap. J. Med. ci. Biol., 1956 9, 205—216.

8. Prandi, JCarbohydrate Res., 2012 347, 151—154.

9. Rombouts, Y.; Brust, Belinda; Ojha, A. K.;Maes, E.;
Coddeville, B.; Elass-Rochard, E.; Kremer, L.; e@Grdel,
Y. J. Biol. Chem., 2012 287, 11060— 11069.

Ojha, A. K.; Baughn, A. D.; Sambandan, D.; Hsu,Triyelli,
X.; Guerardel, Y.; Alahari, A.; Kremer, L.; Jacobd/. R.;
Hatfull, G. F.Mol. Microbiol. 2008 69, 164—174.
Watanabe, M.; Aoyagi, Y.; Mitome, H.; Fujita, T.abki, H.;
Ridell, M.; Minnikin, D. E. Microbiology, 2002 148, 1881—
1902.

. Watanabe, M.; Aoyagi, Y.; Ridell, M.; Minnikin, D..E
Microbiology, 2001, 147, 1825—1837.

For example, see: Glickman, M. S.; Cox, J. S.; Jacdb R.
Mol. Cell 200Q 5, 717-727.

Rao, V.; Gao, F.; Chen, B.; Jacobs, W. R.; GlickmanSM.
Clin. Invest. 2006 116, 1660— 1667.

Vander Beken, S; Al Dulayymi, J R.; Naessens, T; Kd&za
Maza-Iglesias, M..; Rowles, R.; Theunissen, C.; De tsledl;
Lanckacker, E.; Baird, M. S.; Grooten, JE. J.
Immunol., 2011, 41, 450-460.

Asselineau, C.; Tocanne, G.; Tocanne, JB#l. Soc. Chim.
Fr.,197Q 1455—1459.

3.

10.

11.

13.

14.

15.

16.



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Lanéelle, M-A.; Lacave, C.; Daffé, M.; Lanéelle, Bur. J.
Biochem., 1988 177, 631—635.

Quémard, A.; Lanéelle, M.-A.; Marrakchi, H.; PromB,;
Daffé, M. Eur. J. Biochem., 1997, 250, 758— 763.

Lanéelle, M-A.; Lacave, C.; Daffé, M.; Lanéelle, Bur. J.
Biochem., 1988 177, 631—635.

Yuan, Y.; Barry, C. EProc. Nat. Acad. Sci. USA, 1996 93,
12828 — 12833.

Dubnau, E.; Lanéelle, M-A.; Soares, S.; BénichouVaz, T.;
Promé, D.; Promé, J-C.; Daffé, M.; Quémard, Wol.
Microbiol., 1997, 23, 313 — 322.

Yuan, Y.; Mead, D.; Schroeder, B. G.; Zhu, Y. Q.;fBacC. E.
J. Biol. Chem., 1998 273, 21282 — 21290.

Takayama, K.; Wang, C.; Besra, G.@in. Microbiol. Rev.,
2005 18, 81 — 101.

George, K. M.; Yuan, Y.; Sherman, D. R.; Barry, CJBiol.
Chem., 1995 270, 27292 — 27298.

Mikusova, K.; Mikus, M.; Besra, G. S.; Hancock, Brennan,
P. J.J. Biol. Chem., 1996 271, 7820 — 7828.
Glickman, M. S.; Cahil, S. M.
J. Biol. Chem,, 2001, 276, 2228 — 2233.
Asselineau, C.; Asselineau, J.; Lanéelle, G. ; LEméM-A.
Prog. Lipid Res., 2002 41, 501 — 523.

Schroeder, B. G.; Barry, C. Bioorg. Chem., 2001, 29, 164 —
177.

Lanéelle, M-A.; Lacave, C.; Daffé, M.; Lanéelle, Bur. J.
Biochem., 1988 177, 631 — 635.

Minnikin, D. E.; Minnikin, S. M.; Goodfellow, M.; &nford, J.
L. J. Gen. Microbiol., 1982 128, 817 — 822.

Lacave, C.; Lanéelle, M-A.; Daffé, M.; Montrozier,;HRols,
M-P. Eur. J. Biochem., 1987, 163, 369 — 378.

Etemadi, A. HBuUIl. Soc. Chim. Fr., 1967, 195 — 199.

Wong, M. Y. H.; Gray, G. RJ. Biol. Chem., 1979 254, 5741 —
5744,

Danielson, S. J.; Gray, G. R.,Biol. Chem., 1982 257, 12196
—12203.

Etemadi, HBull. Soc. Chim. Fr., 1964 868 — 870.
Kusamram, K.; Polgar, N.; Minnikin, D. El. Chem. Soc.
Chem. Commun., 1972 111.

Markovits, J.; Pinte, F.; Etemadi, A. Kompt. Rend. Hebd.
Acad. Sci. Ser. C, 1966 263, 960.

Al Dulayymi, J. R.; Baird, M. S.; Roberts, Hetrahedron,
200561, 11939 — 11951.

Al Dulayymi, J. R.; Baird, M. S.; Roberts, E.; Deyshl,;
Verschoor, JTetrahedron, 2007, 63, 2571 — 2592.

Al Dulayymi, J. R.; Baird, M. S.; Roberts, E.; MinnikiD. E.
Tetrahedron, 2006 62, 11867 — 11880.

Koza, G.; Baird, M. STetrahedron Lett., 2007, 48, 2165 —
2169.

Al-Dulayymi J. R.; Baird M. S.; Mohammed, H.; Robelfs;
Clegg, W. Tetrahedron, 2006 62, 4851 — 4862.

Koza, G.; Theunissen, C.; Al Dulayymi, J. R..; Baikd. S.
Tetrahedron, 2009 65, 10214 — 10229.

Koza, G; Rowles, R; Theunissen, C.; Al-Dulayymi, J.aRd
Baird, M. S.Tetrahedron Lett., 2009 50, 7259 — 7262
Nilsson, K.; Ullenius, C.Tetrahedron, 1994 50, 13173 —
13180.

Leonard, J.; Mohialdin, S.; Reed, D.; Ryan, G.; Sw&nA.
Tetrahedron, 1995 51, 12843 — 12858.

Munakata, R.; Ueki, T.; Katakai, H.; Tako, K—i.; Bamb, K—i.
Org. Lett., 2001, 3, 3029 — 3032.

Baudin, J. B.; Hareau, G.; Julia, S. A.; Ruel, Tétrahedron
Lett., 1991, 32, 1175 -1178.

Blakemore, J. R.; Kocienski, P. J.; Marzcak, S.; Wijch.
Synthesis, 1999 1209 — 1215.

Smith, N. D.; Kocienski, P. J.; Street, S. D.Snthesis, 1996
652 — 666.

Jacobs, W. R.

51.

52.

54.
55.
56.

. Lautens, M.; Colucci, J. T.; Hiebert,

. Pollex, A.; Abraham, L.

17

Frick, J. A.; Klassen, J. B.; Bathe, A.; Abramson,M,;
Rappoport, HSynthesis, 1992 621 — 623.

Blackemore, P. R.; Coke, W. J.; Kocienski, P. J.; E\rlA.
Synlett, 1998 1, 26 — 28.

. Brandl, T.; Hoffmann, R. WEur. J. Org. Chem., 2004 2004,

4373 — 4378.

Pospisil, J.; Marko, I. EOrg. Lett., 2006 8, 5983 — 5986.
Sample kindly supplied by Prof. D. E. Minnikin.

Takano, D.; Nagamitsu, T.; Ui, H.; Shiomi, K.; Yagoghi,Y.;
Masuma, R.; Kuwajima, |.; Omura, ®rg. Lett., 2001, 3,
2289 — 2291.

S.; Smith, B.;
Bouchain, GOrg. Lett., 2002 4, 1879 — 1882.

Muller, J.; Hiersemann, M.
Tetrahedron Lett., 2004 45, 6915 — 6918.

. Kao, C-L.; Bonsova, S. A.; Kim, H. J.; Liu, H-\@. Am. Chem.

Soc., 2006 128, 560 — 5607.

. Koza, G.; Muzael, M.; Schubert-Rowles, R. R.; Theleriss

C,; Al Dulayymi, J. R.;
Tetrahedron, 2013 69, 6285 — 6296.

Baird, M. S.

. Yuan, Y.; Crane, D. C.; Musser, J. M.; SreevatsanB&iry,

C. E.J. Biol. Chem,, 1997, 272, 10041 — 10049.

. Al Dulayymi, J. R.; Baird, M. S.; Maza-Iglesias, Mander

Beken, S.; Grooten, Jetrahedron Lett., 2009 50, 3702 —
3705.

. Tima, H. G.; Al Dulayymi, J. R.; Baols, K. S.; Moharad) M.

O.; Denis, O.; Lehebel, P.; Van Den Poel, C.; JyriB.;
Potemberg, G.; Lang, R.; Beyaert, R.;, Piette, J.;dBait. S.;
Huygen, K.; Romano, M. Submitted for publication.

. Jones,A.; Pitts, M.; Gibbons, J.; Ramsay, A; Goletti, D.;

Gwenin, C. D.; Baird, M. S., submitted for publicatio

. Nathanson, C. M.; Cuevas, L. E.; Cunningham, J.; Reril.

D.; Peeling, R. W.; Guillerm, M.; Moussy, F.; Ramsay/nt.
J. Tuberc. Lung Dis.,, 201Q 14, 1461 — 1467.

. Muzael, M.; Koza, G.; Al Dulayymi, J. R.; Baird, M. Shem.

Phys. Lipids, 2010Q 163, 678 — 684.

. Taher, S. G.; Al Dulayymi, J. R.; Tim&. G.; Ali, H. M.;

Romano, M.; Baird, M. STetrahedron, 2016 72, 3863 —
3876.

. Mohammed, M. O.; Baird, M. S.; Al Dulayymi, J. R.pné&s,

A.; Gwenin, C. DTetrahedron, 2016 72, 2849 — 2857.

. Ashton, W. T.; Canning, L. F.; Reynolds, G. F.; TamR. L;

Karkas, J. D.; Liou, R.; Davies, M. E. M.; DeWitt, GI.;
Perry, H. C.; Field, A. KJ. Med. Chem., 1985 28, 926 — 933.



