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Chapter 6

Synthesis of PGLs originating from M. kansasii and M. gastri

Koen Rijpkema, Rutger Groeneveld, Stavroula Karageorgi, Bas van den Berg and many LO1/L03 students

contributed to this chapter.

Introduction

Mycobacterium kansasii is a pathogenic nontuberculous mycobacterium that was first
isolated in 1953.1 M. kansasii is known to cause pulmonary disease resembling tuberculosisz3 and
is often considered to be the most pathogenic nontuberculous mycobacterium.*7 Unlike other
pathogenic mycobacteria, M. kansasii can be isolated from (tap) water and soil,8-11 and human-to-
human transmission is not thought to occur.!2 It has been postulated that this may be due to the
relatively hydrophilic nature of its (glyco)lipids,’® as it has been demonstrated that
hydrophobicity increases aerosol transmission, which increases virulence and pathogenicity.!4
The first isolated phenolic glycolipid ever, discovered in 1957, originated from M. kansasii and it
was called “Mycoside A”.15-20 [t is also referred to as PGL-K7, and its structure was determined to
be a triglycosyl phenolic glycolipid, carrying a 2-0-methyl-a-L-fucopyranosyl-(1—3)-2-0-methyl-
a-L-rhamnopyranosyl-(1—3)-2,4-di-O-methyl-a-L-rhamnopyranosyl glycan. Thereafter several
more PGLs of M. kansasii have been discovered, isolated and almost all of their structures have
been elucidated (Figure 1).18-2¢ M. gastri, the “mycobacterium of the stomach”, was found to

produce the same PGLs as M. kansasii.?22829
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Figure 1. Glycoforms of M. kansasii and M. gastri PGLs, with the corresponding serovars below the

structures.

Several syntheses of PGL glycans of M. kansasii have been published to date. Gurjar
and Reddy were the first to synthesize a trisaccharide of M. kansasii.3? Zegelaar-Jaarsveld
et al. have reported the synthesis of three different tetrasaccharides (serovars I, Il and 1V),
all bearing a tyramine moiety for conjugation purposes.31-33 Lowary and coworkers have
synthesized some of the natural glycans as well as many analogues of M. kansasii PGLs3*
and they have generated squaramide based glycoconjugates of these compounds as
well.35 However, in order to fully understand the interactions between PGLs and the host
immune system, pure synthetic complete PGLs are required. Therefore, this chapter
describes the synthesis of all known PGLs originating from M. kansasii and M. gastri as

well as a hypothesized biosynthetic intermediate (K-1II).2225

The general strategy for the synthesis of these phenolic glycolipids follows the
strategy described in Chapters 4 and 5 for the synthesis of complete PGLs (Figure 2).36:37
Glycans bearing an iodophenol and protected with hydrogenation labile groups are to be

synthesized from the ‘reducing end’, after which they can be attached to a phthiocerol
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Synthesis of PGLs from M. kansasii and M. gastri

alkyne derivative using a Sonogashira cross coupling. The resulting diol can then be
esterified with mycocerosic acids using Steglich conditions and a final hydrogenation will
then lead to the global deprotection and concurrent reduction of the conjugated internal

alkyne which is formed in the Sonogashira reaction.
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Figure 2. General synthetic strategy of M. kansasii PGLs with PGL K-I as an example.

This synthetic strategy requires the oligosaccharides to be protected with
protecting groups that are susceptible to hydrogenation conditions. In Chapters 4 and 5
it was described that a carboxybenzyl (Cbz) protecting group can be used as a
hydrogenation labile group which - in most cases - was capable of steering the
stereoselective formation of 1,2-trans linkages by means of neighboring group
participation. A common structural feature in the glycans of M. kansasii and M. gastri PGLs
is the presence of a methyl ether on the C-2 position of the constituting monosaccharides,
as well as the presence of a C-2 deoxy sugar. The C-2 methyl bearing rhamnosides are all
1,2-trans linked. It has previously been established that mannose configured donors
acylated at the C-3 position are capable of selectively forming 1,2-trans linkages via
remote participation.38-40 It will therefore be investigated here, whether a C-3 Cbz moiety
can provide a similar long range stereodirecting effect in the assembly of the PGLs
outlined in this chapter as this could drastically improve the efficiency of the syntheses.
The building blocks required for the synthesis of the various serotypes are depicted in

Figure 3.
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Figure 3. Required building blocks. Serovars which can be made with the corresponding building block

are between brackets.

Four of the six tetrasaccharides outlined in Figure 1 (K-I - K-IV) contain the same
trisaccharide core (phenyl (1—3)-2-0-methyl-4-0-acetyl-a-L-fucopyranosyl-(1—3)-2-0-
methyl-a-L-rhamnopyranosyl-(1—3)-2,4-di-O-methyl-a-L-rhamnopyranose) which can
be synthesized with acceptor 2 and donors 1 and 3. Donor 1 bears a C-3 Cbz moiety for
remote participation, which can then be removed under mild basic conditions. Previously,
Zegelaar-Jaarsveld et al. performed a fucosylation reaction in the assembly of M. kansasii
PGL glycans, with a donor that is very similar to donor 3 using IDCP as a mild promotor.31
Based on the high stereoselectivity reported by Zegelaar-Jaarsveld, donor 3 was selected
for the assembly of the K-I - K-IV glycans. In line with this approach, fucose donors 7, 8
and 5 will be probed for the assembly of the PGLs of serovars K5, K6 and K7/K8,
respectively. Instead of a post-glycosylation deoxygenation approach, as described by
Zegelaar-Jaarsveld,?3 2,6-dideoxy donor 4 was designed to minimize the number of steps
in the tetrasaccharide stadium for the synthesis of serovars K-I, K5 and K6. Acceptor 6 has
been described in Chapter 4 and can be used for the assembly of the serovar K8 PGL.
Finally, thiomannosides 9, 10 and 11, all bearing a Cbz moiety for (remote) participation
were projected to be used as the terminal building blocks for the PGLs of serovars K-II, K-

111, and K-1V, respectively.
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Synthesis of PGLs from M. kansasii and M. gastri

Results and Discussion

The synthesis of the required rhamnose and fucose building blocks is depicted in
Scheme 1. Rhamnose acceptor 2 was synthesized from triol 12 in 40% yield over 3 steps.
First the C-3 position was selectively protected with a PMB ether, 4! after which the methyl
ethers were introduced on the C-2 and C-4 positions and the PMB was removed with a

catalytic amount of HCl in HFIP.42
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Scheme 1. Rhamnose and fucose building block synthesis. Reagents and conditions: (a) 1. BuzSnO, toluene
reflux, 2. PMBCI, TBABT, toluene, reflux, 53% (13), 86% (19), (b) NaH, Mel, DMF, 0 °C — RT, 94%, (14),
97% (16), (c) HCI/HFIP, HFIP/DCM, 81%, (d) HCI/HFIP, TES, HFIP/DCM, 80%, (e) CbzCl, DMAP, DCM, 0 °C
— RT, 100%. (f) NaH, BnBr, DMF, 0 °C — RT, 96%, (5), 96% (8), (g) Acz20, pyridine, DMAP, DCM 97%, (h)
propionic anhydride, pyridine, DMAP, DCM 71%.

An alternative route towards this this acceptor from triol 12 involved the
installation of an isopropylidene group on the 3,4-diol, methylation of the remaining
alcohol, removal of the isopropylidene, regioselective installation of the PMB ether on the
equatorial C-3 position, methylation of the C-4 alcohol and unmasking of the C-3 PMB
ether. This latter route provided building block 2 in 66% yield over 6 steps. Rhamnose
donor 1 was synthesized by methylating intermediate 15 (described in Chapter 4),
removing the C-3 PMB ether and replacing it with a Cbz, giving 1 in 78% yield over 3 steps.
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Fucose donor 5 was synthesized by benzylating diol 18 (described in Chapter 4), in 96%
yield. Fucose donors 3, 7 and 8 could be formed from intermediate 19, in turn

regioselectively generated from 18, in 97%, 71% and 96% yield, respectively.

The synthesis of the required terminal building blocks is depicted in Scheme 2. The
installation of the C-2 methyl ether, present in thiomannoside 10 (Scheme 2A) was
accomplished by first protecting the 3,4-bis-equatorial diol of mannoside 20 with a
butane 2,3-bisacetal (BDA),*3 after which the primary alcohol was silylated with TBSCI
and imidazole in DMF. Subsequent methylation of the remaining C-2 alcohol and acidic
hydrolysis of the BDA and silyl ether protecting groups was accomplished using 95%
aqueous TFA, giving triol 24, which was then reacted with CbzCl and DMAP in DCM*# to
provide donor 10 in 49% yield over 5 steps from 20. Mannoside 11 was formed in three
steps from benzylidene mannose 25 (Scheme 2B). First the C-2 and C-3 positions were
protected with a Cbz carbonate in 98% yield. Thereafter the benzylidene was reductively
opened with TES and TFA to liberate the C-4 alcohol which was to be methylated. This
turned out to be a challenging step as the adjacent Cbz groups can migrate or form a cyclic
carbonate when conditions are used that are too basic or acidic. Initial conditions that
were screened to accomplish this transformation included the use of Mel, Me2S and Ag20
in THF,4 HBF4 and TMSCH2Nz in DCM,4 MeOTf and TTBP in DCM,4” but all these
conditions did not deliver a significant amount of the desired product, possibly due to the
methylation of the anomeric thiophenol as a side reaction. Finally, it was found that the
use of a large excess of trimethyloxonium tetrafluoroborate (BF4OMes) and TTBP in DCM
in combination with a short reaction time (<1 hour) delivered the desired product in 70%
yield (63% over 3 steps from 25). Using Proton Sponge® as an alternative sterically
hindered base*8 also delivered the desired product but it proved to be much more difficult
to remove traces of this compound, complicating product purification. For the 2,4-di-0-
methyl mannosyl donor 9 (Scheme 2C) a route was envisaged in which the C-3 and C-6
hydroxy groups are protected first, whereafter methylation can take place and removal of
the temporary protecting groups then set the stage for introduction of a Cbz on the C-3

and C-6 positions.
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Scheme 2. Terminal sugar building block synthesis. Reagents and conditions: (a) 2,3-butadione, trimethyl
orthoformate, CSA, MeOH reflux, 92%, (b) TBSCI, imidazole, DMF, 100%, (c) NaH, Mel, DMF, 0 °C — RT,
92%, (23), 90% (29), 62% (32), (d) 95% TFA, 74%, (e) CbzCl, DMAP, DCM, 0 °C — RT, 79% (10), 98%
(26) 100% (9), 94% (4), (f) TES, TFA, DCM, 92%, (g) BFsOMes, TTBP, DCM, 70%, (h) TrtCl, pyridine, 50 °C,
67%, (i) AcOH/H20, 4:1, 80 °C, 78%, (j) TrtCl, pyridine, 69 °C, 56%, (k) PhSH, [ReVOCl3(Me2S)(PhsP0O)],
toluene, 75%, (1) Iz, PPhs, imidazole, toluene, 69 °C, 61%, (m) Pd/C, Hz, NaHCOs, DMF, 82%.

It has previously been reported that 3,6-di-0 alkylated (Bn/PMB/AIl) mannosides
can be prepared using tin ketal chemistry, but these results were difficult to
reproduce.3249-51 [t was also attempted to selectively protect the C-3 and C-6 positions
using bulky pivaloyl esters,52 which also have a low migratory aptitude under basic
conditions.>3 Although the regioselective installation of the C-3- and C-6-pivaloyl esters
proceeded smoothly, the subsequent methylation reaction using NaH and Mel produced

an inseparable mixture of regioisomers. The methylation conditions used for the
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transformation of 27 into 11 did not give any product, likely due to sterically encumbered
environment of free alcohols and the relatively low reactivity of the axial C-2 hydroxyl of
mannose. Finally, the trityl group was explored as a bulky, but base stable protecting
group.5¢ Although the yield for the installation of the trityl ethers at C-3 and C-6 positions
was rather moderate (67%), the regioselectivity of the reaction was excellent and the
product could be easily separated from its regioisomers. During the methylation that
followed no migration occurred and the trityls could subsequently be easily removed
using mild acidic conditions to replace them with a Cbz, giving donor 9 in 47% yield over

4 steps from 20.

The synthesis of 2,6-dideoxydonor 4 started from D-glucal (Scheme 2D). It was
decided to methylate the C-4 position before deoxygenating the C-6 position as this would
leave more options for regioselective manipulations. This way the same approach could
be applied as in the assembly of mannose donor 9. Thus, the C-3 and C-6 hydroxyls were
selectively tritylated, after which the remaining free C-4 alcohol could be methylated
under basic conditions to give peralkylated glucal 32 in 35% yield over 2 steps. From
there on it was decided to first install the anomeric thiophenol before removing the trityls,
as the presence of free alcohols during this reaction could possibly lead 1,6-anhydro
sugars or polymerization products. In lieu of ordinary acidic conditions such as HCl in
dioxane>> or PPhs:HBr5 mild conditions using the rhenium complex
([ReVOCl3(Me2S)(PhsP0O)]) and PhSH were probed.>” The first attempt with these
conditions yielded a disheartening amount of product but close inspection of the reaction
mixture revealed that mono and di-detritylated products were formed as major
byproducts. This indicated that the rhenium complex could also cleave the trityl ethers,
with PhSH possibly acting as a scavenger for the trityl cations. Therefore, the reaction was
performed using a larger excess (4 equivalents) of PhSH and this delivered the desired
thiophenol diol 33 in 75% yield. An Appel reaction with Iz, PPhs and imidazole next
delivered the primary iodide 34 in 61% yield.>® Reduction of the iodide with BusSnH
resulted in partial removal of the anomeric thiophenol, and therefore iodide 34 was
hydrogenated with Pd/C and NaHCO3 in DMF>9 to give 35 in 82% yield. Finally, the
remaining free alcohol was protected with a Cbz carbonate to give 2,6-dideoxy donor 4 in

94% yield.
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With all building blocks in hand, the synthesis of oligosaccharides could be
undertaken, the start of which is depicted in Scheme 3. Rhamnose acceptors 2 and 6 were
coupled to rhamnose donor 1 using the Ph2SO/Tf20 mediated pre-activation conditions
to give the target disaccharides with excellent stereoselectivity. To aid in purification the
C-3’ Cbz was removed under mild basic conditions, to give disaccharide acceptors 36 and
37 in83% and 85% yield over 2 steps, respectively. These could then be coupled to fucose
donor 5 under the agency of IDCP to give the trisaccharides of the serovars K7 (39) and
K8 (38) in good yields (99% and 74%, respectively) and selectivities (6:1).

0
RO (@]
Hd o BnO 5 RO
OMe ab RO 7 c 0 OMme
2R=Me - OMe = 5 9]
nO
6R=Bn BnO 0
SPh o OMe
HO
o OMe o
BnO OMe
CbzO OBn
OMe 36 R=Bn BnO 38R=Bn
1 37R=Me 39R=Me

Scheme 3. Synthesis of trisaccharides 38 and 39. Reagents and conditions: (a) Ph2SO, Tf20, TTBP, DCM -
60 °C, (b) K2CO3, MeOH, 83% over 2 steps (36), 85% over 2 steps (37), (c) IDCP, Et20/DCE (4:1), 0 °C — 4
°C, 74% (6:1) (38),99% (6:1) (39).

Alternatively, disaccharide acceptor 37 was coupled to fucose donors 3, 7 and 8
(Scheme 4A). This produced trisaccharides 40, 41 and 42 in good yields and with good
stereoselectivity. The resulting a/B-mixtures were difficult to separate. When the C-3”
PMB ether was removed this proved to be much easier and pure trisaccharide acceptors

43, 44 and 45 were synthesized in 53%, 65% and 67% yield over 2 steps, respectively.
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Scheme 4. A. Synthesis of trisaccharide acceptors 43, 44 and 45. Reagents and conditions: (a) IDCP,
Et20/DCE (4:1), 0 °C — 4 °C, 67%, 6:1, (40), 84%, 6:1, (42), 96%, 6:1, (41), (b) DDQ, DCM/H20 (19:1),
79% (43), 77% (45), 70% (44). B. Synthesis of tetrasaccharides 46, 47 and 48. Reagents and conditions:
(c) Donor 10, Ph2SO, Tf20, TTBP, DCM -70 — 60 °C, 85% (46) (d) conditions c with donor 11, 64% (47)
(e) conditions c with donor 9, 100% (48).

Trisaccharide acceptor 43 was then coupled to mannose donors 9, 10 and 11
under pre-activation conditions which stereoselectively delivered the a-linked
tetrasaccharides 48, 46 and 47 corresponding to the serovars K-II, K-III and K-1V,

respectively, in good to excellent yields (Scheme 4B).

The coupling of dideoxydonor 4 to trisaccharide acceptors 43 and 44 was
attempted with the same pre-activation conditions and this led to varying results which
are described in Table 1. The glycosylation of acceptor 43, carrying an acetyl on the C-4”
position proceeded with a good yield (73%) but low selectivity (2:1). Coupling of 4 to
benzylated acceptor 44 gave the tetrasaccharide in moderate yield (48%) but excellent

stereoselectivity (1:0).
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Table 1. Synthesis of tetrasaccharides 49, 50 and 51.

(]

MeO MeO
S e 9 oOme
MeO O
BnO@% cgzoﬁﬁ BnO Q
0 ome SPh 0 Ome
WOMe Conditions ?QiOMe
roOH RO Q
CbzO
MeO 0o
43R =Ac 49 R =Ac
44 R =Bn 50 R =Bn
45 R = propionyl 51 R = propionyl
Acceptor Activator (eq) Temperature Solvent Time Yield a/p
43 Ph2SO (1.1) /Tf20 (1.1)  -70 —-60°C DCM (0.05 M) 2h 48% 1:0
42 Ph2SO (1.1) / Tf20 (1.1)  -70 — -60 °C DCM (0.05 M) 2h 73% 2:1
42 IDCP (1.5) 0—=4°C DCM (0.05 M) 16h 90% 4:1
44 IDCP (1.5) 0—=4°C DCM (0.05 M) 16 h 89% 4:1
43 IDCP (1.5) 0—4°C DCM (0.05 M) 16h 52% 1:0

This is in line with the results of the previous chapter, where it was found that a
reactive acceptor was required in the glycosylations using the stereodirecting effect of the
Cbz carbonate to give the o-product with good selectivity. While in Chapter 5 the
reactivity of the acceptors originating from M. leprae and M. haemophilum were
diminished because of steric factors, the relatively low reactivity of acceptor 43 is caused
by the proximal electron-withdrawing substituent, which has been shown to strongly
influence the nucleophilicity of the adjacent alcohol.?0 In an attempt to improve the
results, the coupling of acetylated acceptor 43 was performed next using IDCP as
activating agent. This produced the desired tetrasaccharide 49 in 90% yield with a 4:1
o/ ratio, a clear improvement over the pre-activation conditions. Encouraged by these
results the propionyl bearing acceptor 45 was subjected to the same conditions and this
provided tetrasaccharide 51 in 89% yield and with a 4:1 o/B-selectivity. When acceptor
44 was coupled to 4 using IDCP the yield only marginally improved in comparison to the

reaction using pre-activation conditions. The excellent stereoselectivity was maintained
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in this condensation. With all iodoaryl bearing glycans now prepared, the stage was set

for the final steps of the PGL assembly, the yields of which are depicted in Table 2.

Table 2. Yields of final stages of PGL assembly.

o | OH OH o~
\\(\/)/k/\/\/j/\/ a

o OH OH

PGLs

Reagents and conditions: (a) Pd(PPhs)2Clz, PPhs, Cul, EtsN, 40 °C, (b) DIC, DMAP, DCM, 0 °C — RT — 40 °C,
(c) Pd/C, Hz, THF/EtOH.

Starting glycan Sonogashira Esterification Hydrogenation Overall yield
38 79% 66% 84% 44%
39 78% 68% 61% 32%
46 85% 54% 89% 41%
47 65% 65% 78% 33%
48 73% 52% 88% 33%
49 100% 63% 100% 63%
50 81% 52% 86% 36%
51 82% 60% 83% 41%
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Synthesis of PGLs from M. kansasii and M. gastri

The glycans were attached to the phthiocerol alkyne derivative using a
Sonogashira cross-coupling in good yields. The resulting diols were then esterified with
two equivalents of mycocerosic acid under Steglich conditions. The hydrogenation that
followed uneventfully produced all known PGLs originating from M. kansasii and M.

gastrii in good yields.

Conclusion

This chapter has described the synthesis of all known phenolic glycolipids
originating from Mycobacterium kansasii and M. gastri. A common structural feature in
the glycans is the presence of a methyl ether on the C-2 position of 1,2-trans linked
monosaccharides. It was therefore investigated whether a C-3 Cbz protecting group could
be used to steer the stereoselectivity via remote participation. The C-3 Cbz indeed proved
to be an adequate protecting group enabling the stereoselective formation of the target
tetrasaccharides. The iodoaryl-bearing glycans were then coupled to the phthiocerol
alkyne derivative using a Sonogashira coupling, which was followed by a Steglich
esterification of the resulting diol with mycocerosic acid. Finally, global deprotection with
Hzand Pd/C resulted in the complete assembly of all the phenolic glycolipids originating
from Mycobacterium kansasii and Mycobacterium gastri and these are at present being

investigated for their immunomodulatory capabilities.
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EXPERIMENTALL:
General procedures

All reactions were carried out in oven-dried glassware (80 °C). Prior to reactions, traces of water and solvent
were removed by co-evaporation with toluene where appropriate. Reactions sensitive to air or moisture
were carried out under Nz atmosphere (balloon). Commercially available reagents and solvents (Aldrich
Chemistry, Honeywell, Merck, Fischer Scientific, Biosolve, Fluka, VWR Chemicals, Acros Organics,

Fluorochem, Brunschwig, Carbosynth) were used as received unless stated otherwise.

Solvents for reactions were reagent grade and dried by storage over flame dried 4 A molecular sieves when
needed. Tf20 used in glycosylations was dried by distillation over P20s and stored under Nz atmosphere in
a Schlenk flask at -20 °C. Et20 used for column chromatography was distilled before use and stored over
iron filings. EtOAc used for column chromatography was distilled before use. NEts used for Sonogashira
couplings was distilled from KOH, degassed with Nz, and stored over KOH for a maximum of 24 hours. DMAP

used for Steglich esterifications was recrystallized from toluene before use.

Reaction progress was monitored using aluminium-supported silica gel TLC plates (Merck, Kieselgel 60,
F254); visualization was carried out by irradiation with UV light (254 nm), and spraying with 20% H2S04 in
EtOH (w/v) or (NH4)sMo070244H20 (25 g/L) and (NH4)4Ce(S04)4-2H20 (10 g/L) in 10% H2S04, followed by

charring. Additional analysis with TLC-MS was used when needed.

Column chromatography was carried out using silica gel (Fluka, 40-63 pm mesh). The column was prepared
using the apolar component mentioned in the corresponding experimental. If the apolar component was
pentane the product was brought up in toluene. If the apolar component was DCM the product was brought
up in DCM, possibly with a few drops of methanol if needed. Colum chromatography was performed using
a gradient ranging from 0% polar component up to the ratio mentioned in the corresponding experimental

in 2 to 5 steps depending on the ease of separation.

NMR spectra were recorded at ambient temperature on a Bruker AV-400LIQ spectrometer. Samples were
prepared in CDCIs unless stated otherwise. Chemical shifts (§) in CDCls are reported in ppm relative to MesSi
(6: 0.00 ppm) for *H-NMR and CDCls (8: 77.16 ppm) for 13C-NMR. Chemical shifts in CD30D are reported in
ppm relative to H20 (6: 4.87 ppm) for 'H-NMR and CD30D (8: 49.00 ppm) for 13C-NMR. 13C-APT spectra are
1H decoupled and structural assignment was achieved using HH-COSY and HSQC 2D experiments. Coupling
constants (J) are given in Hz. Coupling constants of anomeric carbon atoms (Ju1,c1) were determined using
HMBC-GATED experiments. Optical rotations were measured on an Anton Paar Modular Circular
Polarimeter MCP 100/150. High resolution mass spectra were recorded on a Synapt G2-Si or a Q Exactive
HF Orbitrap equipped with an electron spray ion source positive mode. Infrared spectra were recorded on

a Perkin Elmer Spectrum 2 FT-IR.



Synthesis of PGLs from M. kansasii and M. gastri

General procedure A: Pre-activation glycosylation:

Donor (2 eq), Ph2SO (2.2 eq) and TTBP (5 eq) were dried by co-evaporation with toluene (3x) followed by
3 vacuum/nitrogen purges. The mixture was then dissolved in DCM (0.05 M) and flame-dried 34 molecular
sieves were added. The solution was then cooled to -70 °C after which Tf20 (2.2 eq) was added to the
solution. After stirring for 30 minutes, acceptor (1.0 eq), which was also dried by co-evaporation with
toluene (3x) followed by 3 vacuum/nitrogen purges, was dissolved in DCM (0.2 M) and slowly added to the
solution. After TLC analysis indicated the consumption of the acceptor (1-4 hours) the reaction was
quenched by addition of NEts. The reaction mixture was then diluted with DCM, filtered over celite, washed

with brine, dried with MgS04 and concentrated in vacuo. Purification by means of column chromatography.
General procedure B: IDCP mediated glycosylation:

Starting material (1.0 eq) and donor (2.0 eq) were co-evaporated together with toluene and subsequently
dissolved in Et20/DCE (0.05 M, 4:1). Flame-dried 34 molecular sieves were added and the resulting solution
was stirred for 15 minutes while it was cooled to 0 °C, after which IDCP (3.0 eq) was added. The reaction
was allowed to stir for 16 hours at 4 °C after which it was filtered over celite, diluted with Et20 and
transferred to a separation funnel. The organic layer was then washed with sat. aq. Na2S203, sat. aq. NaHCOs,
sat. aq. CuSO4 and brine, after which it was dried with MgS0O4 and concentrated in vacuo. Purification by

means of column chromatography.
General procedure C: Sonogashira cross coupling

Iodoaryl glycoside (1.0 eq) was dissolved in freshly distilled NEt3 (0.05 M) together with phthiocerol (1.2
eq). A mixture of Pd(PPhs)2Clz, PPhs and Cul (ratio 1:1:2) was dissolved in freshly distilled NEt3 and was
stirred for 15 minutes at 40 °C. Of this cocktail, enough was added to the sugar/alkyne mixture to amount
to 0.05 eq Pd(PPhs)2Clz, 0.05 eq PPhs and 0.1 eq Cul. The reaction was allowed to stir at 40 °C until the
complete consumption of the starting material as indicated by TLC. The solvent was then removed under a
stream of N2. The crude was then transferred to a silica column in toluene and the column was flushed with

toluene. Thereafter the product was purified by means of column chromatography.
General procedure D: Esterification with mycocerosic acid

Starting material (1.0 eq) was dissolved in dry DCM (0.05 M) together with mycocerosic acid (3.0 eq) and
DMAP (9 eq). The resulting mixture was cooled to 0 °C after which DIC (6 eq) was added. The reaction was
allowed to stir for 16 hours while warming to rT, after which it was warmed to 40 °C and stirred for a further
5 hours. The reaction mixture was then diluted with Etz0 and the organic layers was washed 1 M HC], sat.
aq. NaHCOs and brine, dried with MgS0Os and concentrated in vacuo. Purification by means of column

chromatography. Note: In order to detect the most prevalent byproducts, staining with KMnOs4 is required.
General procedure E: Hydrogenation

A 1:1 mixture of EtOH and THF was purged with N2, Pd/C (10 wt%, undetermined amount) was added and

the resulting solution was again purged with Nz. The flask containing starting material (1.0 eq) was flushed
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with N2 and 5 mL of the Pd solution was added. The resulting mixture was again purged with Nz and then
with Hz and allowed to stir under Hz atmosphere (balloon) until TLC indicated complete conversion of the
starting material and reaction intermediates to a single low running spot (DCM-MeOH 19:1). The reaction
mixture was then purged with Nz and filtered over a small amount of celite. Purification by means of column

chromatography (DCM-MeOH 19:1).

4-iodophenyl 3-0-(4-methoxybenzyl)-a-L-rhamnopyranoside (13)
Compound 12 (11.0 g, 30 mmol, 1.0 eq) was dissolved in toluene (600 mL, 0.05
OOI M) and BuzSnO (8.22 g, 33 mmol, 1.1 eq) was added to the solution. The mixture
:Z :0:7
MBO

HO
P

was refluxed for 1.5 hours and then cooled to 80 °C. PMBCI (5.3 mL, 39 mmol, 1.3
OH eq) and TBAB (11.6 g, 36 mmol, 1.2 eq) were added to the mixture and it was
refluxed for 2 hours. The reaction mixture was then concentrated in vacuo and purified by means of column
chromatography (n-pentane-Et;0 1:1) to give the crude product (7.71 g, 15.9 mmol, 53%, mixture of
regioisomers) as a slightly yellow oil. The product was used in the next step without further purification or

analysis.
4-iodophenyl 2,4-di-0-methyl-3-0-(4-methoxybenzyl)-a-L-rhamnopyranoside (14)

Compound 13 (7.71 g, 15.9 mmol, 1.0 eq) was dissolved in dry DMF (125 mL,
O

0.13 M) and Mel (4 mL, 63.4 mmol, 4.0 eq) was added to the solution. The
Megﬁ mixture was cooled to 0 °C, and NaH (60%, 1.58 g, 39.6 mmol, 2.5 eq) was then
© added. The reaction mixture was warmed to rt while stirring for 3 hours. The
reaction was then quenched by addition of H20, and the aqueous layer was extracted with Et20 (3x). The
organic layers were combined, washed with brine, dried with MgSO4 and concentrated in vacuo. Purification
by means of column chromatography (n-pentane-Et20 4:1) gave the title compound (7.65 g, 14.9 mmol,
94%) as a pale oil. [a]p?® =-89.0 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) §: 7.55-7.53 (m, 2H, CHarom); 7.35 (dd,
2H, ] = 2.0, 6.8 Hz, CHarom); 6.91-6.88 (m, 2H, CHarom); 6.81 (dd, 2H, J = 2.0, 6.8 Hz, CHarom); 5.44 (d, 1H, /= 2.0
Hz, H-1); 4.69 (dd, 2H, = 11.4, 19.4 Hz, PhCHz); 3.88 (dd, 1H, / = 3.2, 9.6 Hz, H-3); 3.79 (s, 3H, CH3,pms); 3.62-
3.57 (m, 5H, H-2, H-5, 0CH3); 3.52 (s, 3H, OCH3); 3.25 (t, 1H, ] = 9.4 Hz, H-4); 1.25 (d, 3H, / = 6.4 Hz, H-6). 13C-
APTNMR (101 MHz) &: 159.2,156.1 (Cgarom); 138.3 (CHarom); 130.5 (Cqarom); 129.4, 118.6, 13.8 (CHarom); 95.5
(C-1); 84.7 (Clarom); 81.9 (C-4); 78.9 (C-3); 77.9 (C-2); 72.2 (PhCH2); 68.9 (C-5); 61.1, 59.6 (OCH3); 55.2
(CHzpm); 17.9 (C-6). IR (thin film, cm1): 1102, 1139, 1251, 1484, 1514, 1613. HRMS calculated for
C22H27106Na 537.07500 [M+Na]*; found 537.07459.

4-iodophenyl 2,4-di-0-methyl-a-L-rhamnopyranoside (2)
Compound 14 (7.65 g, 14.9 mmol, 1.0 eq) was dissolved in a mixture of DCM
OO' and HFIP (1:1, 150 mL, 0.1 M) after which a solution of HCI in HFIP (7.5 mL,
Meo@# 0.2 M, 0.1 eq) was added. After complete conversion of the starting material
"o ome (5 min), indicated by a dark purple colour, the reaction was quenched by
addition of sat. aq. NaHCOs. The mixture was diluted with DCM, washed with brine, dried with MgSO4 and
concentrated in vacuo. Purification by means of column chromatography (n-pentane-Et20 1:1) gave the title

compound (4.74 g, 12.0 mmol, 81%) as a white amorphous solid. [a]p?® = -77.7 ° (c = 1.0, CHCI3). 'H-NMR
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(400 MHz) &: 7.59-7.56 (m, 2H, CHarom); 6.86-6.83 (m, 2H, CHarom); 5.50 (s, 1H, H-1); 4.01 (dd, 1H, /= 3.6,9.2
Hz, H-3); 3.66-3.58 (m, 5H, H-2, H-5, 0CH3); 3.55 (s, 3H, 0CH3); 3.05 (t, 1H, /= 9.4 Hz, H-4; 1.26 (d, 3H,/ = 6.4
Hz, H-6). 13C-APT NMR (101 MHz) &: 156.3, (Cg,arom); 138.5, 118.7 (CHarom); 94.6 (C-1); 84.9 (Clarom); 83.6 (C-
4); 80.4 (C-2); 71.2 (C-3); 68.3 (C-5); 61.1, 59.3 (OCH3); 18.0 (C-6). IR (thin film, cm1): 1002, 1098, 1232,
1484, 3449. HRMS calculated for C14H1910sNa 417.01749 [M+Na]*; found 417.01694.

Phenyl 2-0-methyl-3-0-(4-methoxybenzyl)-4-0-benzyl-1-thio-a-L-rhamnopyranoside (16)
sph  Compound 15 (30.2 g, 64.7 mmol, 1.0 eq) was dissolved in dry DMF (600 mL, 0.11 M) and
Bno_Z ;0 7 Mel (8.0 mL, 129 mmol, 2.0 eq) was added to the solution. The mixture was cooled to 0
PMBO (e °C, and NaH (60%, 3.9 g, 97 mmol, 1.5 eq) was then added. The reaction mixture was
warmed to rt while stirring for 1.5 hours. The reaction was then quenched by addition of H20, and the
aqueous layer was extracted with Et20 (3x). The organic layers were combined, washed with brine, dried
with MgSO04 and concentrated in vacuo. Purification by means of column chromatography (n-pentane-Et20
4:1) gave the title compound (26.7 g, 55.5 mmol, 96%) as a clear oil. [a]p?> = -152.1 ° (c = 1.0, CHCl3). 'H-
NMR (400 MHz) 8: 7.45-7.43 (m, 2H, CHarom); 7.35-7.24 (m, 10H, CHarom); 6.88 (dd, 2H, J = 8.8 Hz, CHarom);
5.53 (d, 1H, ] = 1.2 Hz, H-1); 4.95 (d, 1H, / = 10.8 Hz, PhCHH); 4.67-4.61 (m, 3H, PhACHH, PhCH>); 4.18-4.10
(m, 1H, H-5); 3.82-3.79 (m, 4H, H-3, CH3rms); 3.68 (dd, 1H, J = 2.0, 3.2 Hz, H-2); 3.56 (t, 1H, ] = 9.4 Hz, H-4);
3.45 (s, 3H, OCHs); 1.32 (d, 3H, J = 6.4 Hz, H-6). 13C-APT NMR (101 MHz) &: 159.5, 138.7, 134.9 (Cqarom);
131.1,130.3,129.8,129.1,128.5,128.1, 127.8, 127.3, 114.0 (CHarom); 85.0 (C-1); 80.5 (C-4); 79.9 (C-2); 79.6
(C-3); 75.7,72.2 (PhCHz); 69.3 (C-5); 58.6 (OCH3); 55.4 (CHs,pms); 18.0 (C-6). IR (thin film, cm): 1033, 1084,
1097, 1173, 1249, 1453, 1513, 1612. HRMS calculated for CzsH320sSNa 503.18681 [M+Na]*; found
503.18596.

Phenyl 2-%-methyl-4-0-benzyl-1-thio-a-L-rhamnopyranoside (17)
SPh Compound 16 (711 mg, 1.50 mmol, 1.0 eq) was dissolved in a mixture of DCM and HFIP
Bno@# (1:1, 1 mL, 0.1 M) and TES (0.7 mL, 4.6 mmol, 3.0 eq) was added to the solution. The
HO resulting mixture was cooled to 0 °C and a solution of HCl in HFIP (3.8 mL, 0.2 M, 0.5 eq)
was added. After stirring for 30 minutes the reaction was quenched by addition of sat. aq.
NaHCOs. The mixture was diluted with DCM, washed with brine, dried with MgSO4 and concentrated in
vacuo. Purification by means of column chromatography (n-pentane-Et20 7:3) gave the title compound (425

mg, 1.2 mmol, 80%) as a pale oil. Spectroscopic data were in accordance with those previously reported in

the literature.3!

Phenyl 2-0-methyl-3-0-benzyloxycarbonyl-4-0-benzyl-1-thio-a-L-rhamnopyranoside (1)

SPh Compound 17 (355 mg, 0.93 mmol, 1.0 eq) was dissolved in DCM (7.5 mL, 0.14 M) and
Bnow DMAP (0.23 g, 1.9 mmol, 2.0 eq) was added to the solution. The mixture was cooled to 0
€20 e °C and CbzCl (0.3 mL, 1.9 mmol, 2.0 eq) was slowly added. The reaction was allowed to
stir for 3 hours after while slowly warming to rt. The reaction was quenched by addition of 1 M HCI, and the
organic layer was washed with sat. ag. NaHCO3 and brine, dried with MgSO4 and concentrated in vacuo.

Purification by means of column chromatography (n-pentane Et20 4:1) gave the title compound (462 mg,
0.93 mmol, 100%) as a clear oil. [a]p?5 = -196.6 ° (¢ = 1.0, CHCl3). 'H-NMR (400 MHz) &: 7.48-7.45 (m, 2H,
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CHarom); 7.40-7.23 (m, 13H, CHarom); 5.53 (d, 1H,J = 1.2 Hz, H-1); 5.23-5.16 (m, 2H, PhCH2); 5.06 (dd, 1H, ] =
3.2,9.6 Hz, H-3); 4.67 (dd, 2H, ] = 10.8, 58.4 Hz, PhCH); 4.23 (dq, 1H, ] = 3.2, 6.0 Hz, H-5); 3.96 (dd, 1H, ] =
2.0,3.2 Hz, H-2); 3.65 (t, 1H, ] = 9.4 Hz, H-4); 3.42 (s, 3H, OCH3); 1.33 (d, 3H, ] = 6.0 Hz, H-6). 13C-APT NMR
(101 MHz) 8: 154.7, 138.1, 135.3, 134.6 (Cq.arom); 131.4,129.2,128.7,128.7, 128.5, 128.5,128.1, 127.9, 127.5
(CHarom); 84.8 (C-1); 80.1 (C-2); 79.1 (C-4); 78.1 (C-3); 75.5, 70.0 (PhCHz); 69.1 (C-5); 17.9 (C-6). IR (thin
film, cm1): 1027, 1086, 1217, 1247, 1266, 1357, 1383, 1440, 1455, 1748. HRMS calculated for CzeH300sSNa
517.16608 [M+Na]*; found 517.16551.

Phenyl 2-0-methyl-3,4-di-0-benzyl-1-thio-a-L-fucopyranoside (5)

SPh Compound 18 (1.73 g, 6.4 mmol, 1.0 eq) was dissolved in dry DMF (64 mL, 0.1 M) and
ﬁ?zf BnBr (2.18 mL, 19.2 mmol, 3 eq) was added to the solution. The mixture was cooled to 0
°C, and NaH (60%, 0.62 g, 15.4 mmol, 2.4 eq) and TBAI (0.47 g, 1.28 mmol, 0.2 eq) were
then added. The reaction mixture was warmed to rt while stirring for 3 hours. The reaction was quenched
by addition of H20, and extracted with Et20 (3x). The organic layers were combined, washed with brine,
dried with MgSO4 and concentrated in vacuo. Purification by means of column chromatography (n-pentane-
Et20 4:1) gave the title compound (4.77 g, 6.15 mmol, 96 %) as an amorphous white solid. [a]p?® = -21.9 °
(c=1.0, CHCI3).'H-NMR (400 MHz) 6: 7.58-7.56 (m, 2H, CHarom); 7.43-7.18 (m, 13H, CHarom); 5.00 (d, 1H, ] =
11.6 Hz, PhCHH); 4.75 (dd, 2H, J = 11.6, 18.8 Hz, PhCH2); 4.65 (d, 1H, / = 11.6 Hz, PhCHH); 4.48 (d, 1H,/=9.6
Hz, H-1); 3.64-3.59 (m, 5H, H-2, H-3, OCH3); 3.51-3.47 (m, 2H, H-4, H-5); 1.24 (d, 3H, / = 6.4 Hz, H-6). 13C-
APT NMR (101 MHz) §: 138.9, 138.8, 135.2 (Cqarom); 128.8, 128.6, 128.3, 128.1, 127.8, 127.6, 127.6, 127.1
(CHarom); 87.5 (C-1); 84.6 (C-4); 79.0 (C-3); 76.7 (C-2); 74.7 (PhCH2); 74.6 (C-5); 72.9 (PhCHz); 61.3 (OCH3);
17.4 (C-6). IR (thin film, cm1): 1027, 1046, 1069, 1089, 1129, 1163, 1209, 1355, 1379, 1440, 1454, 1480,

1497. HRMS calculated for C27H3004SNa 473.17625 [M+Na]*; found 473.17568.

Phenyl 2-0-methyl-3-0-(4-methoxybenzyl)-1-thio-a/f3-L-fucopyranoside (19)
sph Compound 18 (9.48 g, 35 mmol, 1.0 eq) was dissolved in toluene (500 mL, 0.07 M) and
WEM‘& Bu2Sn0 (9.58 g, 38.5 mmol, 1.1 eq) was added to the solution. The mixture was refluxed
HOOPME for 2 hours and then cooled to 80 °C. PMBCI (6.2 mL, 45.5 mmol, 1.3 eq) and TBAB (13.54
g, 42 mmol, 1.2 eq) were added to the mixture and it was refluxed for 2 hours. The reaction mixture was
then concentrated in vacuo and purification by means of column chromatography (n-pentane-Et20 1:1) gave
the title compound (11.8 g, 30.2 mmol, 86%) as a slightly yellow oil. [a]p2° = 16.0 ° (c = 1.0, CHCl3). 1H-NMR
(400 MHz) &: 7.60-7.57 (m, 2H, CHarom); 7.33-7.25 (m, 5H, CHarom); 6.93-6.90 (m, 2H, CHarom); 4.64 (s, 2H,
PhCH2); 4.48 (d, J = 9.6 Hz, H-1); 3.80 (s, 3H, CH3pums); 3.75 (d, 1H, J = 2.4 Hz, H-4); 3.54 (s, 3H, OCH3); 3.52
(q, 1H, J = 6.4 Hz, H-5); 3.46 (dd, 1H, J = 3.4, 9.0 Hz, H-3); 3.36 (t, 1H, ] = 9.4 Hz, H-2); 2.35 (bs, 1H, 4-OH);
1.34 (d, 3H,J = 6.4 Hz, H-6). 13C-APT NMR (101 MHz) §: 159.5, 133.9 (Cgarom); 132.0 (CHarom); 129.9 (Cqarom);
129.6,128.9, 127.4, 114.0 (CHarom); 87.3 (C-1); 82.5 (C-3); 78.5 (C-2); 74.2 (C-5); 71.9 (PhCH2); 69.5 (C-4);
61.3 (OCH3); 55.4 (CHs,pms); 16.8 (C-6). IR (thin film, cm): 1047, 1063, 1069, 1085, 1128, 1173, 1248, 1302,
1367, 1441, 1455, 1464, 1480, 1514, 1585, 1613, 2835, 2870, 2875, 2994, 3493. HRMS calculated for
C21H2605SNa 413.13986 [M+Na]*; found 413.13908.
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Phenyl 2-0-methyl-3-0-(4-methoxybenzyl)-4-0-acetyl-1-thio-a/R-L-fucopyranoside (3)
WB‘\SA:h Compound 19 (3.80 g, 9.7 mmol, 1.0 eq) was dissolved in DCM (100 mL, 0.1 M) and Acz0
SPMB (1.84 mL, 19.4 mmol, 2.0 eq) was added to the solution. The mixture was then cooled to
heo 0 °C after which pyridine (1.6 mL, 19.4 mmol, 2.0 eq) and DMAP (0.119 g, 0.97 mmol, 0.1
eq) were added. After stirring for 3 hours the reaction was quenched by addition of MeOH and the resulting
mixture was concentrated in vacuo. Thereafter the mixture was diluted with Et20 and the organic layer was
subsequently washed with H20, 1 M HCl, sat. aq. NaHCO3 and brine. The organic layer was dried with MgSOa,
concentrated in vacuo and purification by means of column chromatography (n-pentane-Et20 4:1) gave the
title compound (4.08 g, 9.4 mmol, 97%) as an amorphous white solid. [a]p?® = -66.1 ° (c = 1.0, CHCl3). 'H-
NMR (400 MHz) &: 7.58-7.55 (m, 2H, CHarom); 7.31-7.22 (m, 5H, CHarom); 6.89-6.85 (m, 2H, CHarom); 5.32 (d,
1H,J= 3.2 Hz, H-4); 4.67-4.63 (m, 1H, PhCHH); 4.52 (d, 1H,/ = 10.0 Hz, H-1); 4.44 (d, 1H, ] = 10.8 Hz, PhnCHH);
3.78 (s, 3H, CHs,pms); 3.65 (q, 1H, ] = 6.4 Hz, H-5); 3.57 (s, 3H, OCHz); 3.52 (dd, 1H, ] = 3.4, 9.4 Hz, H-3); 3.33
(dd, 1H, ] = 9.2, 9.6 Hz, H-2); 2.15 (s, 3H, CHs,Ac); 1.22 (d, 3H, ] = 6.4 Hz, H-6). 13C-APT NMR (101 MHz) &:
170.8 (COAc); 159.4, 133.8 (Cqarom); 132.1 (CHarom); 129.9 (Cqarom); 129.7, 128.8, 127.5, 113.9 (CHarom); 87.4
(C-1); 80.9 (C-3); 78.1 (C-2); 73.0 (C-5); 71.5 (PhCHz); 69.8 (C-4); 61.3 (OCH3); 55.3 (CH3,pms); 21.0 (CH3a0);
16.9 (C-6). IR (thin film, cm'1): 1065, 1128, 1175, 1248, 1371, 1441, 1514, 1613, 1739. HRMS calculated for
C23H2806SNa 455.1504 [M+Na]*; found 455.14969.

Phenyl 2-0-methyl-3-0-(4-methoxybenzyl)-4-0-propionyl-1-thio-a/f3-L-fucopyranoside (7)
Wa:h Compound 19 (3.74 g, 9.6 mmol, 1.0 eq) was dissolved in DCM (100 mL, 0.1 M) and
OPMB propionic anhydride (2.45 mL, 19.2 mmol, 2.0 eq) was added to the solution. The
o mixture was then cooled to 0 °C after which pyridine (1.5 mL, 19.2 mmol, 2.0 eq) and
DMAP (0.117 g, 0.96 mmol, 0.1 eq) were added. After stirring for 3 hours the reaction was quenched by
addition of MeOH and the resulting mixture was concentrated in vacuo. Thereafter the mixture was diluted
with Et20 and the organic layer was subsequently washed with H20, 1 M HC], sat. aq. NaHCOs and brine. The
organic layer was dried with MgSO4, concentrated in vacuo and purification by means of column
chromatography (n-pentane-Et20 4:1) gave the title compound (3.03 g, 6.8 mmol, 71%) as an amorphous
white solid. [a]p?® = -54.0 ° (c = 1.0, CHCl3). 'TH-NMR (400 MHz) &: 7.58-7.55 (m, 2H, CHarom); 7.31-7.22 (m,
5H, CHarom); 6.89-6.84 (m, 2H, CHarom); 5.35 (dd, 1H, J = 1.2, 3.4 Hz, H-4); 4.51 (d, 1H, J = 11.2 Hz, PhCHH);
4.48 (d, 1H, /= 8.8 Hz, H-1); 4.43 (d, 1H, J = 10.8 Hz, PhCHH); 3.79 (s, 3H, CH3pms); 3.67 (q, 1H, /= 6.2 Hz, H-
5); 3.56-3.51 (m, 4H, H-3, OCH3); 3.31 (t, 1H,J = 9.2 Hz, H-2); 2.43 (q, 2H, /= 7.5 Hz, CH2CH3); 1.23 (d, 3H,J =
6.4 Hz, H-6); 1.16 (t, 3H, ] = 7.4 Hz, CH2CH3). 3C-APT NMR (101 MHz) &: 174.5 (COpropiony); 159.4, 133.7
(Cqarom); 132.2 (CHarom); 130.0 (Cqarom); 129.8, 128.9, 127.5, 113.9 (CHarom); 87.3 (C-1); 81.0 (C-3); 78.1 (C-
2); 73.2 (C-5); 71.5 (PhCH2); 69.6 (C-4); 61.4 (OCHs); 55.4 (CHspms); 27.7 (CH2CH3); 17.0 (C-6); 9.5 (CH2CH3).
IR (thin film, cm1): 1065, 1085, 1102, 1128, 1182, 1249, 1302, 1441, 1514, 1613, 1736. HRMS calculated

for C24H3006SNa 469.1661 [M+Na]*; found 469.16566.

Phenyl 2-0-methyl-3-0-(4-methoxybenzyl)-4-0-benzyl-1-thio-a/R-L-fucopyranoside (8)
o SPh Compound 19 (1.73 g, 6.4 mmol, 1.0 eq) was dissolved in dry DMF (64 mL, 0.1 M) and
%Me BnBr (2.18 mL, 19.2 mmol, 3.0 eq) was added to the solution. The mixture was cooled to
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0°C, and NaH (60%, 0.62 g, 15.4 mmol, 2.4 eq) and TBAI (0.47 g, 1.28 mmo], 0.2 eq) were then added. The
reaction mixture was warmed to rt while stirring for 3 hours. The reaction was quenched by addition of
H20, and extracted with Et20 (3x). The organic layers were combined, washed with brine, dried with MgSO4
and concentrated in vacuo. Purification by means of column chromatography (n-pentane-Et20 4:1) gave the
title compound (4.77 g, 6.15 mmol, 96%) as an amorphous white solid. [a]p?> = 6.5 ° (¢ = 1.0, CHCl3). 1H-
NMR (400 MHz) &: 7.58-7.55 (m, 2H, CHarom); 7.35-7.19 (m, 10H, CHarom); 6.91-6.86 (m, 2H, CHarom); 4.98 (d,
1H, ] = 11.6 Hz, PhCHH); 4.68-4.63 (m, 3H, PhCHH, PhCHz); 4.48 (d, 1H, J = 8.8 Hz, H-1); 3.80 (s, 3H, CH3pms);
3.60-3.56 (m, 5H, H-2, H-3, OCHs); 3.49-3.47 (m, 2H, H-4, H-5); 1.23 (d, 3H, ] = 6.0 Hz, H-6). 13C-APT NMR
(101 MHz) &: 159.3, 138.9, 134.4 (Cqarom); 131.6 (CHarom); 130.7 (Cqarom); 129.3, 128.9, 128.8, 128.3, 128.1,
127.6,127.1, 113.9 (CHarom); 87.5 (C-1); 84.2 (C-4); 79.0 (C-3); 76.7 (C-2); 74.7 (C-5); 74.6, 72.6 (PhCH2);
61.3 (OCHs); 55.4 (CHspus); 17.4 (C-6). IR (thin film, cm™): 1069, 1129, 1172, 1248,1302, 1355, 1440, 1480,
1513. HRMS calculated for C2sH320sSNa 503.1868 [M+Na]*; found 503.18618.

Phenyl 2,3-di-O-benzyloxycarbonyl-4,6-0-benzylidene-1-thio-a-D-mannopyranoside (26)
Ph=0 Ogbz Compound 25 (2.59 g, 7.19 mmol, 1.0 eq) was dissolved in DCM (125 mL, 0.06 M) and
C&&L‘ DMAP (5.06 g, 41.5 mmol, 6.0 eq) was added to the solution. The mixture was cooled to
SPh 0°Cand CbzCl (2.92 mL, 20.7 mmol, 3.0 eq) was slowly added. The reaction was allowed
to stir for 2 hours after while slowly warming to rt. The reaction was quenched by addition of 1 M HCl, and
the organic layer was washed with sat. aq. NaHCOs and brine, dried with MgS0O4 and concentrated in vacuo.
Purification by means of column chromatography (n-pentane Et20 7:3) gave the title compound (4.43 g,
7.04 mmol, 98%) as a clear oil. [a]p?® = 33.1 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) é: 7.47 (d, 2H, = 3.2 Hz,
CHarom); 7.36-7.20 (m, 18H, CHarom); 5.57 (s, 1H, H-1); 5.46 (s, 1H, H-2); 5.17 (s, 2H, PhCHz); 5.09 (s, 2H,
PhCH,); 5.04 (d, 1H, ] = 9.6 Hz, H-3); 4.52 (dd, 2H, ] = 11.8, 82.2 Hz, PhCH>); 4.37 (d, 1H, ] = 5.2 Hz, H-5); 4.11
(dd, 1H, ] = 9.6, 10.0 Hz, H-4); 3.80-3.73 (m, 2H, H-6); 2.95 (bs, 1H, 4-OH). 13C-APT NMR (101 MHz) &: 154.5,
154.4 (COcvz); 137.8, 134.9, 134.7, 133.0 (Cqarom); 132.2, 129.2, 128.7, 128.7, 128.6, 128.5, 128.5, 128.4,
128.0,127.8,127.6 (CHarom); 85.6 (C-1); 76.1 (C-3); 74.6 (C-2); 73.6 (PhCH2); 72.3 (C-5); 70.3, 70.2 (PhCH2);
69.7 (C-6); 66.7 (C-4). IR (thin film, cm): 1002, 1026, 1082, 1098, 1239, 1275, 1441, 1457, 1747, 1751,
3497. HRMS calculated for C3sH3a09SNa 653.18212 [M+Na]*; found 653.18133.

Phenyl 2,3-di-0-benzyloxycarbonyl-6-0-benzyl-1-thio-a-D-mannopyranoside (27)
. OCbz Compound 26 (4.36 g, 6.94 mmol, 1.0 eq) was dissolved in DCM (70 mL, 0.1 M) and TES-
C}-ég)ﬁ&‘ H (11.1 mL, 69.4 mmol, 10.0 eq) was added to the solution. The mixture was cooled to 0
sph °Cand TFA (5.3 mL, 69.4 mmol, 10.0 eq) was slowly added. The reaction was allowed to
stir for 30 minutes while warming to rt. The reaction was quenched by addition of sat. aq. NaHCOs and the
organic layer was washed with H20 and brine, dried with MgSO4 and concentrated in vacuo. Purification by
means of column chromatography (n-pentane Et20 7:3) gave the title compound (4.03 g, 6.39 mmol, 92%)
as a clear oil. [a]p?> = 33.1 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) &: 7.47 (d, 2H, ] = 3.2 Hz, CHarom); 7.36-7.20
(m, 18H, CHarom); 5.57 (s, 1H, H-1); 5.46 (s, 1H, H-2); 5.17 (s, 2H, PhCH,); 5.09 (s, 2H, PhCH2); 5.04 (d, 1H, ] =
9.6 Hz, H-3); 4.52 (dd, 2H, ] = 11.8, 82.2 Hz, PhCH2); 4.37 (d, 1H, / = 5.2 Hz, H-5); 4.11 (dd, 1H, / = 9.6, 10.0
Hz, H-4); 3.80-3.73 (m, 2H, H-6); 2.95 (bs, 1H, 4-OH). 13C-APT NMR (101 MHz) §: 154.5, 154.4 (COc»7); 137.8,
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134.9, 134.7, 133.0 (Cqarom); 132.2, 129.2, 128.7, 128.7, 128.6, 128.5, 128.5, 128.4, 128.0, 127.8, 127.6
(CHarom); 85.6 (C-1); 76.1 (C-3); 74.6 (C-2); 73.6 (PhCH2); 72.3 (C-5); 70.3, 70.2 (PhCH2); 69.7 (C-6); 66.7 (C-
4).1R (thin film, cm): 1002, 1026, 1082, 1098, 1239, 1275, 1441, 1457,1747,1751, 3497. HRMS calculated
for C35H3409SNa 653.18212 [M+Na]*; found 653.18133.

Phenyl 2,3-di-0-benzyloxycarbonyl-4-0-methyl-6-0-benzyl-1-thio-a-D-mannopyranoside (11)
BnO OCbz Compound 27 (0.53 g, 0.84 mmol, 1.0 eq) and TTBP (2.09 g, 8.4 mmol, 10.0 eq) were co-
%g?&g evaporated with toluene under inert atmosphere and flame dried (3A)
SPh molecular sieves were added. The mixture was dissolved in DCM (28 ml, 0.03 M)
and BF4OMes (1.24 g 84 mmol, 10.0 eq) was added under a Nz flow. The solution
was stirred at rt for 45 minutes and quenched by addition of NEts. The reaction mixture was filtered over
celite and concentrated in vacuo. Purification by means of column chromatography (n-pentane Et20 7:3)
gave the title compound (0.38 g, 0.59 mmol, 70%) as a clear oil. [a]p?® = 28.7 ° (c = 1.0, CHCI3). 'H-NMR (400
MHz) &: 7.50-7.47 (m, 2H, CHarom); 7.41-7.22 (m, 18H, CHarom); 5.59 (d, 1H, ] = 1.6 Hz, H-1); 5.42 (dd, 1H, ] =
1.6, 3.2 Hz, H-2); 5.24-5.17 (m, 2H, PhCHz); 5.11-5.07 (m, 3H, PhCH>, H-3); 4.51 (dd, 2H, J = 12.0, 30.8 Hz,
PHCH:); 3.82-3.69 (m, 3H, H-4, H-6); 3.38 (s, 3H, OCH3). 13C-APT NMR (101 MHz) &: 154.5, 154.3 (COcbz);
138.2, 135.1, 134.8, 133.3 (Cqarom); 132.1, 129.2, 128.7, 128.7, 128.5, 128.5, 128.4, 127.9, 127.9, 127.7
(CHarom); 85.5 (C-1); 76.3 (C-3); 75.1 (C-2); 74.7 (C-4); 73.5 (PhCH2); 72.7 (C-5); 70.3, 70.2 (PhCH2); 68.7 (C-
6); 60.9 (OCH3). IR (thin film, cm™): 1000, 1026, 1053, 1065, 1085, 1089, 1100, 1158, 1275, 1441, 1457,
1498, 1751. HRMS calculated for C3sH3s09SNa 667.19777 [M+Na]*; found 667.19710.

Phenyl 3,4-0-(2,3-dimethoxybutane-2,3-diyl)-0-1-thio-a-D-mannopyranoside (21)

~o oH Compound 20 (14.0 g, 51.3 mmol, 1.0 eq) was dissolved in MeOH (366 mL, 0.14 M) and

ﬂ%& 0, trimethyl orthoformate (22.4 mL, 205 mmol, 4.0 eq), 2,3-butanedione (6.75 mL, 76.9
spp  mmol, 1.5 eq) and CSA (595 mg, 2.56 mmol, 0.05 eq) were added to the solution. The

(0]
~
mixture was refluxed overnight after which the reaction was quenched by addition of
NEts (2.5 mL). The resulting mixture was concentrated in vacuo and purification by means of column
chromatography (n-pentane-EtOAc 1:1) gave the title compound (16.8 g, 43.4 mmol, 85%) as an amorphous

white solid. Spectroscopic data were in accordance with those previously reported in the literature.t!

Phenyl 3,4-0-(2,3-dimethoxybutane-2,3-diyl)-6-0-tert-butyldimethylsilyl-1-thio-a-D-
mannopyranoside (22)
- OTBS Compound 21 (3.00 g, 7.76 mmol, 1.0 eq) was dissolved in dry DMF (78 mL, 0.1 M) and
0 Og TBSCI (1.76 g, 11.6 mmol, 1.5 eq) was added to the solution. The mixture was cooled
@O to 0 °C, and imidazole (1.06 g, 15.5 mmol, 2.0 eq) was then added. The reaction mixture
was warmed to rt while stirring for 16 hours. The reaction was quenched by addition
of H20, and after adding 20 mL of 1 M HCl was extracted with Et20 (3x). The organic layers were combined,
washed with brine, dried with MgSOs+ and concentrated in vacuo. Purification by means of column
chromatography (n-pentane-Et;0 4:1) gave the title compound (3.89 g, 7.76 mmol, 100%) as a clear oil.
[a]p?5 = 246.0 ° (c = 1.0, CHCI3). 'H-NMR (400 MHz) &: 7.40-7.37 (m, 2H, CHarom); 7.21-7.11 (m, 3H, CHarom);
5.43 (d, 1H, ] = 0.4 Hz, H-1); 4.12-4.00 (m, 3H, H-2, H-4, H-5); 3.91 (dd, 1H,J = 3.2, 9.6 Hz, H-3); 3.78 (dd, 1H,
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J = 4.4, 11.6 Hz, H-6); 3.70 (dd, 1H, ] = 2.0, 11.6 Hz, H-6); 3.22 (s, 3H, OCH3e0a); 3.17 (s, 3H, OCHs8pa); 2.76
(bs, 1H, 2-OH); 1.25 (s, 3H, CH3ppa); 1.22 (s, 3H, CHsspa); 0.78 (t, 9H, ] = 2.8 Hz, CH3poms); -0.05 (t, 3H, J =
2.8 Hz, CHs tepus) -0.08 (t, 3H, ] = 2.8 Hz, CHstppus). 13C-APT NMR (101 MHz) 8: 134.5 (Cqarom); 131.4, 129.0,
127.3 (CHarom); 100.5,99.9 (Cqppa); 88.0 (C-1); 72.5 (C-5); 71.2 (C-2); 69.0 (C-3); 63.0 (C-4); 61.6 (C-6); 48.2,
48.0 (OCHzppa); 26.0 (CHsreowms); 18.5 (Cqreoms); 17.9, 17.7 (CHzppa); -5.0, -5.4 (CHsrapus). IR (thin film, cm-
1):1026,1050,1073,1096, 1115, 1163, 1189, 1252, 1281, 1362, 1378, 1441, 1462, 1472, 1482, 1751, 2858,
2886, 2928, 2951, 3454. HRMS calculated for C24H4007SSiNa 523.21562 [M+Nal*; found 523.21539.

Phenyl 2-0-methyl-3,4-0-(2,3-dimethoxybutane-2,3-diyl)-6-0-tert-butyldimethylsilyl-1-thio-a-D-
mannopyranoside (23)
~o OB?ASE Compound 22 (4.00 g, 8.0 mmol, 1.0 eq) was dissolved in dry DMF (80 mL, 0.1 M) and
#Bo o Mel (0.75 mL, 12 mmol, 1.5 eq) was added to the solution. The mixture was cooled to
0 °C, and NaH (60%, 0.64 g, 16 mmol, 2.0 eq) was then added. The reaction mixture
o~ s was warmed to rt while stirring for 3 hours. The reaction was then quenched by
addition of Hz20, and the aqueous layer was extracted with Et20 (3x). The organic layers were combined,
washed with brine, dried with MgSO4+ and concentrated in vacuo. Purification by means of column
chromatography (n-pentane-Et20 9:1) gave the title compound (3.78 g, 7.35 mmol, 92%) as a pale oil. [a]p?°
=208.6 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) &: 7.53-7.50 (m, 2H, CHarom); 7.31-7.22 (m, 3H, CHarom); 5.61
(d, 1H,/ = 0.4 Hz, H-1); 4.18-4.16 (m, 1H, H-5); 4.10 (t, 1H, /= 10.0 Hz, H-4); 4.00 (dd, 1H, /= 2.8, 10.0 Hz, H-
3); 3.86-3.84 (m, 2H, H-6); 3.73 (dd, 1H, ] = 1.4, 2.6 Hz, H-2); 3.43 (s, 3H, OCHs); 3.31 (s, 3H, OCHz,8pa); 3.26
(s, 3H, OCHs,pa); 1.35 (s, 3H, CHs.pa); 1.30 (s, 3H, CHs,ppa); 0.87 (s, 9H, CHsxeoms); 0.05 (s, 3H, CH3rapws);
0.03 (s, 3H, CHsepus). 13C-APT NMR (101 MHz) &: 135.1 (Cqarom); 131.3, 130.4, 129.0, 127.3, 126.9 (CHarom);
100.2, 99.6 (Cq3pa); 85.2 (C-1); 80.2 (C-2); 72.9 (C-5); 68.9 (C-3); 63.4 (C-4); 61.8 (C-6); 57.8 (OCH3); 48.1,
48.0 (OCHs,pa); 25.9 (CHs,1pMs); 18.4 (Cqrepms); 17.9, 17.9 (CH3gpa); -5.1, -5.3 (CHs,repms). IR (thin film, cm-
1):1052,1076,1115,1123,1128,1132,1192,1252,1375,1457, 1464, 1472, 2833, 2856, 2929, 2951, 2992.
HRMS calculated for 537.23182 C25H3407SSiNa [M+Na]*; found 537.23125.

Phenyl 2-0-methyl-1-thio-a-D-mannopyranoside (24)

OMe Compound 23 (0.90 g, 1.74 mmol, 1.0 eq) was dissolved in 95% TFA (17 mL, 0.1 M) and
HO!
HO&RV stirred for 2 minutes. The solution was then diluted with toluene and concentrated in

HO
SPh  vacuo. Purification by means of column chromatography (DCM-MeOH 19:1) gave the title

compound (0.369 g, 1.29 mmol, 74%) as a clear oil. [a]p?5 = 145.1 ° (c = 1.0, CHCl3). 'TH-NMR (400 MHz) &:
7.52-7.47 (m, 2H, CHarom); 7.30-7.21 (m, 3H, CHarom); 5.57 (d, 1H, ] = 0.8 Hz, H-1); 3.97 (t, 1H, ] = 6.8 Hz, H-
4);3.77 (dd, 1H, ] = 2.4, 12.0 Hz, H-6); 3.71-3.61 (m, 4H, H-2, H-3, H-5, H-6); 3.38 (OCH3). 13C-APT NMR (101
MHz) 8: 135.8 (Cqarom); 132.9, 130.1, 128.6 (CHarom); 86.4 (C-); 83.5 (C-2); 75.6 (C-4); 73.0 (C-3); 69.0 (C-5);
62.6 (C-6); 58.5 (OCH3). IR (thin film, cm1): 1026, 1046, 1085, 1100, 1188, 1203, 1440, 1457, 1481, 1671,
1676, 1680, 1684, 2883, 2887, 2905, 2933, 3394. HRMS calculated for C13H180sSNa 309.07726 [M+Na]*;
found 309.07665.
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Phenyl 2-0-methyl-3,4,6-tri-0-benzyloxycarbonyl-1-thio-a-D-mannopyranoside (10)
OMe Compound 24 (0.349 g, 1.22 mmol, 1.0 eq) was dissolved in DCM (25 mL, 0.05 M) and
c%l;%o%% DMAP (1.34 g, 11.0 mmol, 9.0 eq) was added to the solution. The mixture was cooled to
cee0 spn  0°Cand CbzCl (1.03 mL, 7.31 mmol, 6.0 eq) was slowly added. The reaction was allowed
to stir for 4 hours after while slowly warming to rt. The reaction was quenched by addition of 1 M HCI, and
the organic layer was washed with sat. aq. NaHCO3 and brine, dried with MgSO4 and concentrated in vacuo.
Purification by means of column chromatography (n-pentane-Et2.0 7:3) gave the title compound (0.66 g,
0.96 mmol, 79%) as a clear oil. [a]p?5 = 85.2 ° (c = 1.0, CHCI3). '"H-NMR (400 MHz) &: 7.48-7.46 (m, 2H,
CHarom); 7.36-7.22 (m, 18H, CHarom); 5.56 (s, 1H, H-1); 5.26 (t, 1H, ] = 10.0 Hz, H-4); 5.16-5.04 (m, 7H, H-3,
PhCHz); 4.56-4.53 (m, 1H, H-5); 4.39 (dd, 1H, J = 6.0, 12.0 Hz, H-6); 4.25 (dd, 1H, ] = 2.2, 11.8 Hz, H-6). 4.01
(d, 1H, J = 1.6 Hz, H-2); 3.36 (s, 3H, OCHs). 13C-APT NMR (101 MHz) &: 154.9, 154.3, 154.2 (COcvz); 135.2,
135.0, 134.9, 133.2 (Cqarom); 131.9, 129.2, 129.1, 128.7, 128.6, 128.6, 128.5, 128.3, 128.3, 128.2, 128.0
(CHarom); 84.8 (C-1); 78.9 (C-2); 75.2 (C-3); 70.9 (C-4); 70.3, 70.1, 69.8 (PhCHz); 69.2 (C-5); 66.2 (C-6); 58.7
(OCH3). IR (thin film, cm): 1025, 1066, 1189, 1243, 1266, 1278, 1382, 1441, 1457, 1751. HRMS calculated
for C37H40NO11S 706.23166 [M+Na]*; found 706.23158.

Phenyl 3,6-di-O-trityl-1-thio-a-D-mannopyranoside (28)
o OH Compound 20 (4.13 g, 15.2 mmol, 1.0 eq) was dissolved in pyridine (300 mL, 0.05 M) and
H?no%% TrtCl (33.8 g, 121 mmol, 8 eq) was added to the solution. The mixture was warmed to 50
SPh  °C and the reaction was allowed to stir for 60 hours. The reaction was then quenched by
addition of sat. aq. NaHCOs3 and the resulting mixture was extracted with CHCls (3x). The combined organic
layers were dried with MgSOs, concentrated in vacuo and co-evaporated with toluene to remove traces of
pyridine. Purification by means of column chromatography (n-pentane-Etz0 4:1) gave the title compound
(7.65 g, 10.1 mmol, 67%) as a white fluffy solid. [a]p?> = 98.1 ° (c = 1.0, CHCI3). 1H-NMR (400 MHz) 6: 7.58-
7.55 (m, 6H, CHarom); 7.46-7.40 (m, 8H, CHarom); 7.34-7.15 (m, 21H, CHarom); 5.30 (d, 1H, /= 1.6 Hz, H-1); 4.18-
4.13 (m, 1H, H-5); 3.99 (dt, 1H, J = 3.2, 9.6 Hz, H-4); 3.78 (dd, 1H, J = 3.0, 9.0 Hz, H-3); 3.38 (dd, 1H, ] = 3.2,
10.0 Hz, H-6); 3.33 (dd, 1H, /= 5.6, 10.0 H-6); 2.96 (dd, 1H, J = 3.4, 4.6 Hz, H-2); 2.43 (d, 1H, ] = 4.0 Hz, 2-0OH);
2.06 (d, 1H, J = 3.2 Hz, 4-OH). 13C-APT NMR (101 MHz) 6: 144.4, 143.9, 134.2 (Cgarom); 131.6, 130.5, 129.0,
129.0,128.9,128.3,127.9,127.7,127.3,127.1 (CHarom); 87.7 (CPh3); 87.2 (C-1); 87.1 (CPh3); 75.3 (C-3); 72.6
(C-5); 70.6 (C-2); 68.3 (C-4); 64.7 (C-6). IR (thin film, cm): 1002, 1032, 1219, 1441, 1448, 1491, 3566.
HRMS calculated for CsoH4405SNa 779.28071 [M+Na]*; found 779.28018.

Phenyl 2,4-di-0-methyl-3,6-di-O-trityl-1-thio-a-D-mannopyranoside (29)
THo—\ (Ve Compound 28 (1.45 g, 1.92 mmol, 1.0 eq) was dissolved in dry DMF (20 mL, 0.1 M) and
Me%g&g Mel (0.48 mL, 7.68 mmol, 4.0 eq) was added to the solution. The mixture was cooled to 0
SPhoc and NaH (60%, 0.31 g, 7.68 mmol, 4.0 eq) was then added. The reaction mixture was
warmed to rt while stirring for 3 hours. The reaction was then quenched by addition of H20, and the aqueous
layer was extracted with Et20 (3x). The organic layers were combined, washed with brine, dried with MgS04

and concentrated in vacuo. Purification by means of column chromatography (n-pentane-Et20 17:3) gave

the title compound (1.36 g, 1.73 mmol, 90%) as a white fluffy solid. [a]p?> = 77.2 ° (c = 1.0, CHCl3). 'H-NMR
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(300 MHz, T = 332K) 6: 7.60-7.55 (m, 6H, CHarom); 7.49-7.41 (m, 8H, CHarom); 7.30-7.13 (m, 21H, CHarom); 5.41
(d, 1H, ] = 2.4 Hz, H-1); 4.02-3.97 (m, 1H, H-5); 3.84 (dd, 1H, ] = 2.7, 8.7 Hz, H-3); 3.58 (t, 1H, ] = 8.9 Hz, H-4);
3.33-3.23 (m, 2H, H-6); 3.18 (s, 6H, OCHs); 2.75 (d, 1H, J = 2.4 Hz, H-2). 13C-APT NMR (75 MHz) §: 145.2,
144.5,135.6 (Cqarom); 131.5,129.7,129.2,128.9, 127.9,127.8,127.3,127.1, 127.0 (CHarom); 87.9, 86.8 (CPhs);
84.3 (C-1); 80.2 (C-2); 77.4 (C-4); 74.1 (C-3); 73.6 (C-5); 63.9 (C-6); 60.2, 56.9 (OCH3). IR (thin film, cm-1):
1099, 1232, 1448, 1484. HRMS calculated for CszH4s0sSNa 807.31202 [M+Na]*; found 807.31134.

Phenyl 2,4-di-0-methyl-1-thio-a-D-mannopyranoside (30)
y go O:\)/le Compound 29 (204 mg, 0.26 mmol, 1.0 eq) was dissolved in a mixture of AcOH and H20
e
/&L‘ (4:1, 50 mL, 0.005 M) and the solution was warmed to 80 °C. The reaction was allowed
SPh to stir for 4 hours after which it was concentrated in vacuo and then co-evaporated with
toluene. Purification by means of column chromatography (n-pentane-acetone 7:3) gave the title compound
(68 mg, 0.20 mmol, 78%) as a clear oil. Spectroscopic data were in accordance with those previously
reported in the literature.62
Phenyl 2,4-di-0-methyl-3,6-di-0-benzyloxycarbonyl-1-thio-a-D-mannopyranoside (9)
Me

cbéogg OO Compound 30 (0.392 g, 1.31 mmol, 1.0 eq) was dissolved in DCM (13 mL, 0.1 M) and
Me

CbzO DMAP (0.638 g, 5.22 mmol, 4.0 eq) was added to the solution. The mixture was cooled
SPn to 0 °C and CbzCl (0.55 mL, 3.92 mmol, 3.0 eq) was slowly added. The reaction was
allowed to stir for 4 hours after while slowly warming to rt. The reaction was quenched by addition of 1 M
HCI, and the organic layer was washed with sat. aq. NaHCO3 and brine, dried with MgSO4 and concentrated
in vacuo. Purification by means of column chromatography (n-pentane-Et20 4:1) gave the title compound
(0.742 g, 1.31 mmol, 100%) as a clear oil. [a]p2° = 91.3 ° (c = 1.0, CHCI3). 'TH-NMR (400 MHz) §: 7.49-7.45 (m,
2H, CHarom); 7.42-7.31 (m, 10H, CHarom); 7.28-7.22 (m, 3H, CHarom); 5.55 (d, 1H, /= 1.6 Hz, H-1); 5.25-5.18 (m,
2H, PhCH2); 5.14 (s, 2H, PhCH2); 4.97 (dd, 1H, ] = 3.6, 9.6 Hz, H-3); 4.47-4.37 (m, 2H, H-6); 4.34-4.30 (m, 1H,
H-5); 3.93 (dd, 1H, ] = 2.0, 3.2 Hz, H-2); 3.67 (t, 1H, ] = 9.6 Hz, H-4); 3.41 (s, 3H, OCH3); 3.37 (s, 3H, OCH3).
13C-APT NMR (101 MHz) &: 155.1, 154.5 (COcbz); 135.2, 135.2, 133.8 (Cqarom); 129.2, 128.7, 128.6, 128.6,
128.4, 128.4, 127.7 (CHarom); 84.7 (C-1); 79.4 (C-2); 77.9 (C-3); 74.9 (C-4); 70.6 (C-5); 70.0, 69.8 (PhCH2);
66.6 (C-6); 60.8, 58.6 (OCH3). IR (thin film, cm'): 1092, 1178, 1251, 1262, 1361, 1457, 1747. HRMS
calculated for C30H3609NS 586.21053 [M+Na]*; found 586.21002.

3,6-di-O-trityl-p-glucal (52)

IISO/%& D-glucal (2.72 g, 18.6 mmol, 1.0 eq) was dissolved in pyridine (300 mL, 0.05 M) and TrtCl

o (20.7 g, 75 mmol, 4.0 eq) was added to the solution. The mixture was warmed to 69 °C and

the reaction was allowed to stir at this temperature for 40 hours. The reaction was then quenched by
addition of sat. aq. NaHCO3 and the resulting mixture was extracted with CHCls (3x). The combined organic
layers were washed with sat. aq. CuSOs (2x), H20 (2x), dried with MgSOa, concentrated in vacuo and co-
evaporated with toluene to remove traces of pyridine. The product was then purified with column
chromatography to give the title compound (6.61 g, 10.48 mmol, 56%) as a white fluffy solid. [a]p?5 = 40.2
° (¢ = 1.0, CHCls). 'H-NMR (400 MHz) &: 7.45-7.36 (m, 6H, CHarom); 7.32-7.27 (m, 6H, CHarom); 7.22-7.13 (m,
18H, CHarom); 6.42-6.40 (m, 1H, H-1); 4.59-4.58 (m, 1H, H-2); 3.98-3.90 (m, 2H, H-5, H-6); 3.74 (s, 1H, H-3);
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2.76 (d, 1H, ] = 10.4 Hz, H-6); 2.44 (s, 1H, H-4); 1.54 (d, 1H, ] = 3.2 Hz, 4-OH). 13C-APT NMR (101 MHz) &:
144.7, 144.0 (Cqarom); 143.9 (C-1); 129.1, 128.9, 128.7, 128.0, 127.9, 127.3, 127.0 (CHarom); 99.7 (C-2); 87.4,
86.6 (CPhs); 78.4 (C-5); 67.4 (C-4); 66.9 (C-3); 62.7 (C-6). IR (thin film, cm1): 1003, 1027, 1039, 1095, 1219,
1450, 1490, 1647, 3439. HRMS calculated for C44H330sNa 653.26623 [M+Na]*; found 653.26640.

3,6-di-O-trityl-4-0-methyl-p-glucal (32)
Trto/%& Compound 52 (6.50 g, 10.3 mmol, 1.0 eq) was dissolved in dry DMF (200 mL, 0.05 M) and

MeO
TrtO

Mel (1.28 mL, 20.6 mmol, 2.0 eq) was added to the solution. The mixture was cooled to 0 °C,
and NaH (60%, 0.62 g, 15.5 mmol, 1.5 eq) was then added. The reaction mixture was warmed to rt while
stirring for 3 hours. The reaction was then quenched by addition of H20, and the aqueous layer was
extracted with Et20 (3x). The organic layers were combined, washed with brine, dried with MgSO4 and
concentrated in vacuo. Purification by means of column chromatography (n-pentane-Et20 84:16) gave the
title compound (4.11 g, 6.39 mmol, 62%) as a white fluffy solid. [a]p?° = 76.8 ° (c = 1.0, CHCl3). 'H-NMR (400
MHz) &: 7.47-7.43 (m, 6H, CHarom); 7.31-7.28 (m, 6H, CHarom); 7.26-7.13 (m, 18H, CHarom); 6.51 (d, 1H, J = 6.4
Hz, H-1); 4.82 (dt, 1H, ] = 1.6, 6.4 Hz, H-2); 4.17 (dd, 1H, ] = 1.6, 9.2 Hz, H-5); 4.08 (dd, 1H,/ = 9.2, 10.8 Hz, H-
6); 3.77-3.75 (m, 1H, H-3); 2.83 (s, 3H, OCH3); 2.60 (dd, 1H, ] = 1.6, 10.8 Hz, H-6); 1.69 (d, 1H, ] = 2.0 Hz, H-
4). 13C-APT NMR (101 MHz) 6: 144.8 (Cgarom); 144.1 (C-1); 144.0 (Cgarom); 129.2,128.9, 128.7,128.0, 127.9,
127.1, 127.0 (CHarom); 99.4 (C-2); 87.6, 86.6 (CPhs); 75.8 (C-4); 74.41 (C-5); 64.0 (C-3); 63.0 (C-6), 57.2
(OCH3). IR (thin film, cm1): 1002, 1026,1073,1099, 1155, 1218, 1255, 1411, 1450, 1490, 1597, 1648. HRMS
calculated for C4sH4004Na 667.28188 [M+Na]*; found 667.28178.

Phenyl 2-deoxy-4-0-methyl-1-thio-a-D-glucopyranoside (33)
HO Compound 32 (2.46 g, 3.82 mmol, 1.0 eq) was dissolved in toluene (38 mL, 0.1 M).
“"eﬁo&% Thiophenol (1.56 mL, 15.3 mmol, 4.0 eq) and [ReVOCl3(Me2S)(PhsP0O)] (198 mg, 0.306
SPh " mmol, 0.08 eq) were added to the solution and the resulting mixture was stirred under
Nz atmosphere for 16 hours. Thereafter the reaction mixture was purified by means of column
chromatography (n-pentane-acetone 6:4) to give the title compound (0.77 g, 2.87 mmol, 75%, a/f3 >20:1)
as an amorphous brown solid. 1H-NMR (400 MHz, CDCls) &: 7.49-7.43 (m, 2H, CHarom); 7.33-7.24 (m, 3H,
CHarom); 5.61 (d, 1H, J = 5.6 Hz, H-1); 4.10-4.03 (m, 2H, H-5, H-3); 3.82-3.75 (m, 2H, H-6); 3.60 (s, 3H, OCH3);
3.15 (t, 1H, ] = 9.2 Hz, H-4); 2.46 (bs, 1H, 3-OH); 2.36 (ddd, 1H, ] = 0.8, 5.2, 13.6 Hz, H-2); 2.18-2.06 (m, 1H,
H-2) 1.79 (bs, 1H, 6-OH). 13C-APT NMR (100 MHz, CDCls) 8: 131.8, 129.2, 127.6 (CHarom); 84.1 (C-1); 82.1 (C-
4); 72.1 (C-5); 69.6 C-3); 62.1 (C-6); 61.0 (OCH3); 38.1 (C-2). IR (thin film, cm™!): 1026, 1043, 1181, 1440,
1448, 1481, 3401. HRMS calculated for C13H1804SNa 293.08180 [M+Na]*; found 293.08159. (due to the dark

colour of the solution of this compound no optical rotation could be measured)

Phenyl 2,6-dideoxy-4-0-methyl-6-iodo-1-thio-a-D-glucopyranoside (34)
Meo&‘ Compound 33 (0.76 g, 2.82 mmol, 1.0 eq) was dissolved in toluene (28 mL, 0.1 M) and
° PPhs (1.10 g, 4.23 mmol, 1.5 eq), imidazole (0.58 g, 8.46 mmol, 3.0 eq) and I (1.43 g, 5.64
mmol, 2.0 eq) were added to the solution. The resulting mixture was warmed to 69 °C
and stirred at this temperature for 1 hour after which it was cooled to rt and quenched with sat. aq. Na2S203.

The aqueous layer was extracted with Et20 (3x) and the combined organic layers were washed with brine,
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dried with MgS04 and concentrated in vacuo. Purification by means of column chromatography (n-pentane-
Et20 4:1) gave the title compound (0.66 g, 1.73 mmol, 61%) as an amorphous white solid. [a]p?> = 172.2 °
(c = 1.0, CHCI3). 'H-NMR (400 MHz, CDCl3) 8: 7.50-7.46 (m, 2H, CHarom); 7.31-7.22 (m, 3H, CHarom); 5.65 (d,
1H,J = 5.6 Hz, H-1); 4.11-4.05 (m, 1H, H-3); 3.83-3.79 (m, 1H, H-5); 3.68 (s, 3H, OCH3); 3.50-3.43 (m, 2H, H-
6); 3.00 (t, 1H, J = 9.0 Hz, H-4); 2.46 (bs, 1H, 3-OH); 2.36 (ddd, 1H, J = 1.0, 5.0, 13.6 Hz, H-2); 2.18-2.10 (m,
1H, H-2). 13C-APT NMR (100 MHz, CDCls) &: 134.7 (Cqarom); 131.3,129.1, 127.3 (CHarom); 85.8 (C-4); 84.0 (C-
1); 70.5 (C-3); 69.5 (C-5); 61.4 (OCH3); 38.5 (C-2); 8.0 (C-6). IR (thin film, cm!): 1026, 1035, 1085, 1112,
1183, 1440, 1481, 3411. HRMS calculated for C13H18103S 381.00158 [M+H]*; found 381.00103.

Phenyl 2,6-dideoxy-4-0-methyl-1-thio-a-D-glucopyranoside (35)

MeO

HO and NaHCOs (0.44 g, 5.24 mmol, 3.2 eq) was added to the solution. The mixture was

/ﬁﬁ Compound 34 (0.623 g, 1.64 mmol, 1.0 eq) was dissolved in dry DMF (25 mL, 0.06 M)

SPh purged with Nz after which Pd/C (5 wt%, 0.70 g, 0.33 mmol, 0.2 eq) was added to the
solution. The resulting mixture was purged with Hz and allowed to stir under Hz atmosphere for 20 hours.
The reaction mixture was then purged with Nz, diluted with Et20 and filtered over celite. Water was added
and the aqueous layer was extracted with Et20 (3x). The combined organic layers were washed with brine,
dried with MgS04 and concentrated in vacuo. Purification by means of column chromatography (n-pentane-
Et20 4:6) gave the title compound (0.34 g, 1.34 mmol, 82%) as an amorphous white solid. [a]p?> = 284.3 °
(c =1.0, CHCl3). 'H-NMR (400 MHz, CDCl3) &: 7.48-7.40 (m, 2H, CHarom); 7.29-7.22 (m, 3H, CHarom); 5.56 (d,
1H, ] = 5.6 Hz, H-1); 4.16-4.12 (m, 1H, H-5); 4.01-3.95 (m, 1H, H-3); 3.60 (s, 3H, OCH3); 2.76 (t, 1H,] = 9.0 Hz,
H-4); 2.35 (ddd, 1H, J = 1.2, 5.2, 9.2 Hz, H-2) 2.15-2.07 (m, 1H, H-2); 1.31 (d, 3H, J = 6.4 Hz, H-6). 13C-APT
NMR (100 MHz, CDCl3). &: 135.3 (Cgarom); 131.3, 129.0, 127.2 (CHarom); 88.4 (C-4); 83.9 (C-1); 69.4 (C-3);
68.1 (C-5); 61.0 (OCH3); 38.4 (C-2); 18.2 (C-6). IR (thin film, cm1): 1026, 1036, 1105, 1183, 1440, 1481,
2926, 3440.

Phenyl 2,6-dideoxy-3-0-benzyloxycarbonyl-4-0-methyl-1-thio-a-D-glucopyranoside (4)

MeO

/ﬂ Compound 35 (0.34 g, 1.34 mmol, 1.0 eq) was dissolved in DCM (25 mL, 0.05 M) and
CbzO

DMAP (1.31 g, 10.7 mmol, 8.0 eq) was added to the solution. The mixture was cooled to
sPn 0 °C and CbzCl (0.95 mL, 6.70 mmol, 5.0 eq) was slowly added. The reaction was allowed
to stir for 20 hours while slowly warming to rt. The reaction was then quenched by addition of 1 M HCl, and
the organic layer was washed with sat. aq. NaHCOs and brine, dried with MgSO4 and concentrated in vacuo.
Purification by means of column chromatography (n-pentane-Et20 4:1) gave the title compound (0.49 g,
1.26 mmol, 94%) as an amorphous white solid. [a]p?° = 52.3 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) &: 7.46-
7.34 (m, 7H, CHarom); 7.31-7.22 (m, 3H, CHarom); 5.55 (d, 1H, ] = 5.6 Hz, H-1); 5.23-5.16 (m, 2H, PhCHz); 5.09-
5.03 (m, 1H, H-3); 4.20 (dq, 1H, ] = 6.0, 9.2 Hz, H-5); 3.48 (s, 3H, OCH3); 2.93 (t, 1H, J = 9.0 Hz, H-4); 2.48
(ddd, 1H,J=1.6, 5.2, 13.2 Hz, H-2); 2.19-2.11 (m, 1H, H-2); 1.29 (d, 3H, J = 6.4 Hz, H-6). 13C-APT NMR (100
MHz) &: 154.5 (COcbz); 135.3, 134.9 (Cqarom); 131.4, 129.1, 128.8, 128.6, 127.3 (CHarom); 84.5 (C-4); 83.1 (C-
1); 76.0 (C-3); 69.9 (OCH2); 68.2 (C-5); 60.7 (OCH3); 36.1 (C-2); 17.9 (C-6). IR (thin film, cm1): 1061, 1081,
1093, 1113, 1217, 1256, 1292, 1747. HRMS calculated for Cz1H240sSNa 411.12421 [M+Na]*; found
411.12348.
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4-iodophenyl 2-0-methyl-3-0-(2-0-methyl-4-0-benzyl-a-L-rhamnopyranosyl)-4-0-benzyl-a-L-
rhamnopyranoside (36)

Donor 1 (407 mg, 0.82 mmol, 1.5 eq), Ph2SO (183 mg, 0.91 mmol, 1.7 eq)
O—< >*I
and TTBP (511 mg, 2.1 mmol, 3.8 eq) were dried by co-evaporation with

(9]
BnO o toluene (3x) followed by 3 vacuum/nitrogen purges. The mixture was then
o OMte dissolved in DCM (16 mL, 0.05 M) and flame-dried 3A molecular sieves
BnO
" HO were added. The solution was then cooled to -70 °C after which Tfz0 (0.15

mL, 0.91 mmol, 1.7 eq) was added to the solution. After stirring for 30
minutes, acceptor 6 (258 mg, 0.55 mmol, 1.0 eq), which was also dried by co-evaporation with toluene (3x)
followed by 3 vacuum/nitrogen purges, was dissolved in DCM (1.4 mL, 0.4 M) and slowly added to the
solution. After TLC analysis indicated the consumption of the acceptor (3 hours) the reaction was quenched
by addition of NEts. The reaction mixture was then diluted with DCM, filtered over celite, washed with brine,
dried with MgSO4 and concentrated in vacuo. The crude mixture was purified by means of column
chromatography (n-pentane-Etz0 3:1) and all fractions containing product were concentrated in vacuo. The
resulting residue (416 mg, 0.49 mmol, 89% crude yield) was then dissolved in MeOH (10 mL, 0.05 M) and
a catalytic amount of K2CO3 was added. The reaction was allowed to stir for 16 hours after which it was
diluted with DCM, filtered over celite and concentrated in vacuo. Purification by means of column
chromatography (n-pentane-Et20 1:1) gave the title compound (328 mg, 0.46 mmol, 83% over 2 steps) as
apaleoil. [a]p?® =-84.5 ° (c = 1.0, CHCl3). '"H-NMR (400 MHz) §: 7.63-7.48 (m, 2H, CHarom); 7.43-7.18 (m, 10H,
CHarom); 6.94-6.68 (m, 2H, CHarom); 5.47 (d, 1H, J = 2.0 Hz, H-1); 5.15 (d,/ = 1.6 Hz, H-1"); 490 (d, 1H,/=11.2
Hz, PhCHH); 4.79 (d, 1HJ = 11.2 Hz, PhCHH); 4.72-4.66 (m, 2H, PhCHH, PhCHH); 4.21 (dd, 1H, /= 3.2,9.6 Hz,
H-3); 4.00 (dt, 1H, ] = 3.6, 9.2 Hz, H-3"); 3.87 (dq, 1H, J = 6.4, 9.4 Hz, H-5"); 3.81-3.65 (m, 2H, H-2, H-5); 3.61-
3.53 (m, 4H, H-4, OCH3); 3.47 (dd, 1H, J = 1.6, 3.6 Hz, H-2’); 3.29 (t, 1H, ] = 9.4 Hz, H-4’); 3.20 (s, 3H, OCH3);
2.38 (dd, 1H, ] = 1.6, 9.2 Hz, 3’-0H); 1.35 (d, 3H, ] = 6.4 Hz, 3H); 1.26 (d, 3H, ] = 6.4 Hz, 3H). 13C NMR (101
MHz) 6: 156.2, 138.6 (Cqarom); 138.5 (CHarom); 138.3 (Cqarom); 128.6, 128.5, 128.1,127.9,127.8,127.2, 118.7
(CHarom); 98.7 (C-1"); 95.1 (C-1); 84.9 (Clarom); 82.1 (C-4"); 81.0 (C-2"); 80.4 (C-4); 80.2 (C-2); 78.7 (C-3); 75.2,
(PhCH2); 71.6 (C-3’); 69.2 (C-5); 68.0 (C-5"); 59.3, 58.7 (OCH3); 18.2 (C-6'); 18.1 (C-6). IR (thin film, cm-1):
1029, 1043, 1059, 1098, 1138, 1232, 1454, 1484, 2896, 2933, 3519. HRMS calculated for C3sH41109Na
743.16875 [M+Na]*; found 743.16895.

4-iodophenyl 2-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3,4-di-0-benzyl-a-L-fucopyranosyl)-4-
0-benzyl-a-L-rhamnopyranosyl)-4-0-benzyl-a-L-rhamnopyranoside (38)

The title compound was synthesized according to general procedure B

O@I using acceptor 36 (70 mg, 97 umol, 1.0 eq), donor 5 (88 mg, 0.19 mmol,

BnO Q 2.0 eq) and IDCP (137 mg, 0.29 mmol, 3.0 eq). Column chromatography

9 ome (n-pentane-Et20 1:1) gave the title compound (76 mg, 71 umol, 74%, -

BnO 2 f 6:1) as a pale oil. [a]p? = -88.6 ° (c = 1.0, CHCl3). '"H-NMR (400 MHz)

? ome 8:7.57-7.55 (m, 2H, CHarom); 7.40-7.22 (m, 20H, CHarom); 6.85-6.82 (m,

&/ ome 2H, CHarom); 5.48 (d, 1H, ] = 1.6 Hz, H-1); 5.23-5.19 (m, 2H, H-1”, PhCHH);

BnO 5.15 (d, 1H,J = 1.2 Hz, H-1"); 5.00 (d, 1H, J = 11.6 Hz, PhCHH); 4.85-4.80
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(m, 2H, PhCHH, PhCHH); 4.73 (d, 1H, ] = 12.4 Hz, PhCHH); 4.67-4.63 (m, 2H, PhCHH, PhCHH); 4.54 (d, 1H, ]
=11.2 Hz, PhCHH); 4.17 (dd, 1H, J = 3.2, 9.6 Hz, H-3); 4.09-4.02 (m, 2H, H-3’, H-5"); 3.98-3.89 (m, 2H, H-3",
H-5'); 3.82 (dd, 1H, J = 3.6, 10.0 Hz, H-2"); 3.75-3.66 (m, 4H, H-2, H-2’, H-4", H-5); 3.55-3.44 (m, 5H, H-4, H-
4’, 0CH3); 3.39 (s, 3H, OCHs); 3.21 (s, 3H, OCHs); 1.33 (d, 3H, J = 6.4 Hz, H-6"); 1.24 (d, 3H, ] = 6.0 Hz, H-6);
1.08 (d, 3H, ] = 6.4 Hz, H-6"). 13C-APT NMR (101 MHz) &: 156.3, 139.2, 139.1, 138.8 (Cqarom); 138.5 (CHarom);
138.3 (Cqarom); 128.5,128.5,128.4,128.3,127.9,127.8,127.7,127.5,127.5,127.4, 118.7 (CHarom); 100.1 (C-
17); 98.9 (C-1’); 94.8 (C-1); 84.9 (Clarom); 80.7 (C-3"); 80.2 (C-2"); 79.9 (C-2); 79.8 (C-4); 79.6 (C-3); 78.9 (C-
3");78.6 (C-2"); 77.8 (C-4"); 75.4,75.2,75.0,72.9 (PhCH2); 69.1 (C-5); 68.7 (C-5); 67.0 (C-5); 59.1,59.1,57.8
(OCHs); 18.4 (C-6); 18.1 (C-6’); 17.1 (C-6"). IR (thin film, cm): 1042, 1098, 1129, 1178, 1195, 1232, 1355,
1454, 1484, 2929, 2976, 3030. HRMS calculated for CssHes1013Na 1083.33621 [M+Na]*; found 1083.33613.

4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-
rhamnopyranoside (37)

Donor 1 (0.742 g, 1.5 mmol, 1.5 eq), Ph2S0 (0.394 g, 1.95 mmol, 2.0 eq)

O‘@' and TTBP (0.932 g, 3.75 mmol, 3.8 eq) were dried by co-evaporation with

MeO Q toluene (3x) followed by 3 vacuum/nitrogen purges. The mixture was then
? ome dissolved in DCM (20 mL, 0.08 M) and flame-dried 3A molecular sieves
(9]
Bnooﬁf were added. The solution was then cooled to -65 °C after which Tf,0 (0.33
H
OMe

mL, 1.95 mmol, 2.0 eq) was added to the solution. After stirring for 30
minutes, acceptor 2 (0.394 g, 1.0 mmol, 1.0 eq), which was also dried by co-evaporation with toluene (3x)
followed by 3 vacuum/nitrogen purges, was dissolved in DCM (2.5 mL, 0.4 M) and slowly added to the
solution. After TLC analysis indicated the consumption of the acceptor (3 hours) the reaction was quenched
by addition of NEts. The reaction mixture was then diluted with DCM, filtered over celite, washed with brine,
dried with MgSO4 and concentrated in vacuo. The crude mixture was purified by means of column
chromatography (n-pentane-Et20 3:1) and all fractions containing product were concentrated in vacuo. The
resulting residue (0.756 g, 0.97 mmol, 97% crude yield) was then dissolved in MeOH (20 mL, 0.05 M) and a
catalytic amount of K2CO3 was added. The reaction was allowed to stir for 16 hours after which it was
quenched with sat. aq. NH4Cl and extracted with Et20 (3x). The organic layers were combined, washed with
brine, dried with MgSO4 and concentrated in vacuo. Purification by means of column chromatography (n-
pentane-Et20 1:1) gave the title compound (0.549 g, 0.85 mmol, 85% over 2 steps) as a pale oil. [a]p?5 = -
103.5 ° (¢ = 1.0, CHCI3). 1H-NMR (400 MHz) &: 7.58-7.55 (m, 2H, CHarom); 7.40-7.26 (m, 5H, CHarom); 6.85-6.82
(m, 2H, CHarom); 5.44 (d, 1H, J = 1.6 Hz, H-1); 5.22 (d, 1H, J = 1.2 Hz, H-1"); 4.79 (dd, 2H, J = 11.2, 89.6 Hz,
PhCH2); 4.10 (dd, 1H, J = 3.2, 9.6 Hz, H-3); 4.00 (dt, 1H, J = 4.0, 9.2 Hz, H-3’); 3.89-3.82 (m, 1H, H-5’); 3.65
(dd, 1H,J = 2.0, 3.2 Hz, H-2); 3.63-3.56 (m, 2H, H-2’, H-5); 3.54 (s, 3H, OCH3); 3.52 (s, 3H, OCH3); 3.51 (s, 3H,
OCHs); 3.31 (t, 1H, ] = 9.4 Hz, H-4'); 3.24 (t, 1H, ] = 9.6 Hz, H-4); 2.46 (dd, 1H, ] = 5.2, 9.2 Hz, 3’-0H); 1.36 (d,
3H, ] = 6.4 Hz, H-6’); 1.25 (d, 3H, ] = 6.4 Hz, H-6). 13C-APT NMR (101 MHz) &: 156.2, 138.5 (Cqarom); 138.5,
128.5,128.1,127.9, 118.7 (CHarom); 98.4 (C-1'); 95.2 (C-1); 84.9 (Clarom); 82.4 (C-4); 82.1 (C-4’); 81.2 (C-2’);
80.1 (C-2); 78.2 (C-3); 75.3 (PhCH2); 69.1 (C-3’); 67.9 (C-5); 61.2, 59.4, 58.8 (OCH3); 18.2 (C-6"); 17.9 (C-6).
IR (thin film, cm1): 1001, 1008, 1028, 1041, 1098, 1139, 1233, 1264, 1483. HRMS calculated for C2sH37109Na
667.13800 [M+Na]*; found 667.13744.
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4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3,4-di-O-benzyl-a-L-
fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (39)
The title compound was synthesized according to general procedure B

O@' using acceptor 37 (59 mg, 92 pmol, 1.0 eq), donor 5 (82 mg, 0.18 mmol,

MeO Q 2.0 eq) and IDCP (129 mg, 0.27 mmo], 3.0 eq). Column chromatography

? ome (n-pentane-Et20 1:1) gave the title compound (89 mg, 90 umol, 99%,

BnO 2 a/B 6:1) as a pale oil. [a]p2° =-95.0 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz)
7 ome §: 7.58-7.54 (m, 2H, CHarom); 7.40-7.25 (m, 15H, CHarom); 6.84-6.81 (m,

OB: OMe 2H, CHarom); 545 (d, 1H, J = 1.6 Hz, H-1); 5.22-5.20 (m, 2H, H-1",

Bno PhCHH); 5.14 (d, 1H, ] = 1.6 Hz, H-1"); 5.00 (d, 1H,J = 11.6 Hz, PhCHH);

4.85 (d, 1H, J = 12.0 Hz, PhCHH); 4.74 (d, 1H, ] = 12.4 Hz, PhCHH); 4.67 (d, 1H, ] = 11.6 Hz, PhCHH); 4.55 (d,
1H, ] = 11.2 Hz, PhCHH); 4.11 (q, 1H, ] = 6.4 Hz, H-5"); 4.05-3.91 (m, 4H, H-3, H-3’, H-3", H-5"); 3.82 (dd, 1H,
J =3.8,10.2 Hz, H-2"); 3.72-3.69 (m, 3H, H-2, H-2’, H-4"); 3.60-3.45 (m, 11H, H-4’, H-5, OCH3); 3.39 (s, 3H,
OCHs); 3.20 (t, 1H, /= 9.6 Hz, H-4); 1.32 (d, 3H, ] = 6.0 Hz, H-6"); 1.24 (d, 3H, ] = 6.4 Hz, H-6); 1.14 (d, 3H, ] =
6.4 Hz, H-6"). 13C-APT NMR (101 MHz) &: 156.3, 139.2, 139.1 138.7 (Cqarom); 138.5, 128.6, 128.5, 128.4,
128.4,127.9,127.8,127.6, 127.5, 127.5, 118.7 (CHarom); 100.1 (C-1"); 98.8 (C-1'); 94.9 (C-1); 84.9 (Clarom);
81.9 (C-4); 80.9 (C-2"); 80.7 (C-3"); 80.0 (C-2); 80.0 (C-3); 79.7 (C-4"); 79.0 (C-3"); 78.6 (C-2"); 77.7 (C-4™);
75.2,75.0,73.0 (PhCH2); 69.1 (C-5); 68.8 (C-57); 66.9 (C-5"); 61.4, 59.2, 59.1, 58.0 (OCH3); 18.4 (C-6"); 17.9
(C-6); 17.1 (C-6"). IR (thin film, cm): 1042, 1072, 1099, 1175, 1193, 1232, 1357, 1379, 1454, 1484, 2830,
2932,2974. HRMS calculated for Ca9He11013Na 1007.30545 [M+Na]*; found 1007.30503.

4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(4-methoxybenzyl)-4-0-
acetyl-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (40)

The title compound was synthesized according to general procedure B
0— —I

using acceptor 37 (161 mg, 0.25 mmol, 1.0 eq), donor 3 (216 mg, 0.50

Meo d 2 mmol, 2.0 eq) and IDCP (352 mg, 0.75 mmol, 3.0 eq). Column
owe chromatography (n-pentane-Et20 4:6) gave the title compound (163

Bno 2 mg, 0.17 mmol, 74%, o/B 6:1) as a pale oil. The mixture was used in the

o}
OMe
o next step without further purification or analysis.
OMe
ACOOF’MB

4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-4-0-acetyl-a-L-fucopyranosyl)-4-0-
benzyl-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (43)
OQI Compound 40 (163 mg, 0.17 mmol, 1.0 eq) was dissolved in DCM/H20

@# (16:1, 1.7 mL, 0.1 M). After stirring for a few minutes DDQ (46 mg, 0.20
1o S e mmol, 1.2 eq) was added to the solution. The reaction was stirred
Bno@% vigorously for 4 hours after which it was quenched by addition of sat.
S ue aq. NaHCOs. The organic layer was then washed sat. aq. NaHCOs, dried
Foi OMe with MgS04 and concentrated in vacuo. Purification by means of column
OH

ACO chromatography (n-pentane-Et20 1:4) gave the title compound (113
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mg, 0.13 mmol, 79%) as a pale oil. [a]p?° = -124.2 ° (c = 1.0, CHCI3). 'H-NMR (400 MHz) &: 7.57 (dd, 2H, ] =
2.0, 6.8 Hz, CHarom); 7.38-7.27 (m, 5H, CHarom); 6.84 (dd, 2H, J = 2.0, 6.8 Hz, CHarom); 5.47 (d, 1H, J = 1.6 Hz, H-
1); 5.29 (d, 1H, ] = 2.4 Hz, H-4"); 5.24 (d, 1H, ] = 3.6 Hz, H-1"); 5.19 (d, 1H, ] = 1.2 Hz, H-1"); 5.13 (d, 1H, J =
11.2 Hz, PhCHH); 4.59 (d, 1H, J = 11.6 hz, PhCHH); 4.35 (q, 1H, / = 6.8 Hz, H-5"); 4.25 (dd, 1H, ] = 3.4, 10.2 Hz,
H-3"); 4.07-4.00 (m, 2H, H-3, H-3"); 3.96-3.92 (m, 1H, H-5"); 3.74-3.72 (m, 2H, H-2, H-2"); 3.62-3.57 (m, 1H,
H-5); 3.54-3.45 (m, 11H, H-2", H-4’, OCH3); 3.31 (s, 3H, OCH3); 3.22 (t, 1H, ] = 9.6 Hz, H-4); 2.35 (bs, 1H, 3”-
OH); 2.19 (s, 3H, CH3ac); 1.32 (d, 3H, ] = 6.4 Hz, H-6"); 1.25 (d, 3H, ] = 6.0 Hz, H-6); 1.15 (d, 3H, / = 6.8 Hz, H-
6”). 13C-APT NMR (101 MHz) &: 171.3 (€COac); 156.3, 139.1 (Cgarom); 138.5, 128.4, 127.6, 127.5, 118.7
(CHarom); 99.2 (C-1"); 98.5 (C-1"); 94.8 (C-1); 84.9 (Clarom); 82.0 (C-3" and C-4); 80.7 (C-2); 80.1 (C-27); 79.8
(C-3); 79.4 (C-47); 78.5 (C-2"); 75.1 (PhCH2); 73.0 (C-4"); 69.1 (C-5); 68.8 (C-5'); 68.1 (C-3"); 65.3 (C-5");
61.3, 59.1, 58.2, 57.8 (OCH3); 21.0 (CH3ac); 18.4 (C-6"); 17.9 (C-6); 16.6 (C-6"). IR (thin film, cm'1): 1042,
1098, 1128, 1232, 1448, 1484, 1740, 3490. HRMS calculated for C37Hs11014Na 869.22212 [M+Na]*; found
869.22114.

4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(4-methoxybenzyl)-4-0-
propionyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-thamnopyranosyl)-a-L-rhamnopyranoside (42)
O@I The title compound was synthesized according to general

e o procedure B using acceptor 37 (66 mg, 102 umol, 1.0 eq), donor 7
O Oue (91 mg, 0.20 mmol, 2.0 eq) and IDCP (144 mg, 0.31 mmol, 3.0 eq).
BnO 0 Column chromatography (n-pentane-Et20 6:4) gave the title
O Ome compound (84 mg, 86 pmol, 84%, o/ 6:1) as a pale oil. The mixture
97 owe was used in the next step without further purification or analysis.
OPMB
~ °
(o]

4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-4-0-propionyl-a-L-fucopyranosyl)-
4-0-benzyl-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (45)

O@—I Compound 42 (180 mg, 0.18 mmol, 1.0 eq) was dissolved in
o DCM/H20 (19:1, 2.0 mL, 0.1 M). After stirring for a few minutes DDQ
(50 mg, 0.22 mmol, 1.2 eq) was added to the solution. The reaction

o]
OMe
was stirred vigorously for 1 hour after which it was quenched by

(]

OMe addition of sat. aq. NaHCOs. The organic layer was then washed sat.
97 ove aq. NaHCOs, dried with MgSOs4 and concentrated in vacuo.

OH Purification by means of column chromatography (n-pentane-Et.0
/\\( 1:4) gave the title compound (121 mg, 0.14 mmol, 77%) as a pale
° oil. [a]p?> =-119.6 ° (c = 1.0, CHCI3). 'H-NMR (400 MHz) &: 7.57 (dd,
2H, ] = 2.0, 6.8 Hz, CHarom); 7.38-7.26 (m, 5H, CHarom); 6.84 (dd, 2H, J = 2.2, 7.0 Hz, CHarom); 5.46 (d, 1H, /= 1.6
Hz, H-1); 5.30 (d, 1H, J = 2.4 Hz, H-4"); 5.24 (d, 1H, ] = 3.6 Hz, H-1"); 5.19 (d, 1H, = 1.6 Hz, H-1'); 5.13 (d, 1H,
J=11.6 Hz, PhCHH); 4.59 (d, 1H, ] = 11.6 hz, PhCHH); 4.35 (q, 1H, ] = 6.8 Hz, H-5"); 4.25 (dd, 1H, ] = 3.6, 10.0
Hz, H-3"); 4.07-4.00 (m, 2H, H-3, H-3"); 3.96-3.92 (m, 1H, H-5'); 3.74-3.71 (m, 2H, H-2, H-2’); 3.62-3.45 (m,

226



Synthesis of PGLs from M. kansasii and M. gastri

12H, H-2", H-4', H-5, OCHs); 3.31 (s, 3H, OCHs); 3.22 (t, 1H, ] = 9.6 Hz, H-4); 2.47 (dq, 2H, ] = 1.4, 7.5 Hz,
CH:CHs); 2.35 (bs, 1H, 3"-0H); 1.32 (d, 3H, ] = 6.0 Hz, H-6"); 1.25 (d, 3H, J = 6.4 Hz, H-6); 1.20 (t, 3H, /= 7.6
Hz, CH2CH3); 1.14 (d, 3H, ] = 6.8 Hz, H-6”). 13C-APT NMR (101 MHz) &: 174.8 (COpropionyt); 156.3, 139.0
(Cqarom); 138.5,128.3, 127.6, 127.5, 118.7 (CHarom); 99.2 (C-1"); 98.5 (C-1"); 94.9 (C-1); 84.9 (Clarom); 82.0 (C-
4); 81.4 (C-3); 80.7 (C-2); 80.1 (C-2'); 79.7 (C-3); 79.4 (C-4"); 78.5 (C-2"); 75.1 (PhCH2); 72.8 (C-4"); 69.1 (C-
5); 68.8 (C-5); 68.1 (C-3"); 65.3 (C-5"); 61.3, 59.1, 58.3, 57.8 (OCH3); 27.7 (CH2CH3); 18.3 (C-6); 17.9 (C-6);
16.5 (C-6”) 9.4 (CH2CHa). IR (thin film, cm-1): 1042, 1098, 1128, 1232, 1484, 1739, 3494. HRMS calculated
for C3sHs31014Na 883.23777 [M+Na]*; found 883.23735.

4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(4-methoxybenzyl)-4-0-

benzyl-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (41)

O@I The title compound was synthesized according to general procedure B

MeO Q using acceptor 37 (129 mg, 0.20 mmol, 1.0 eq), donor 8 (192 mg, 0.40
O Ome mmol, 2.0 eq) and IDCP (281 mg, 0.60 mmol, 3.0 eq). Column
BnO Q chromatography (n-pentane-Etz:0 1:1) gave the title compound (190
9 ome mg, 0.19 mmol, 96%, a-B 6:1) as a pale oil. The mixture was used in the
7 ove next step without further purification or analysis.
gnoOPMB

4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-4-0-benzyl-a-L-fucopyranosyl)-4-
0O-benzyl-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (44)

Compound 41 (190 mg, 0.19 mmol, 1.0 eq) was dissolved in DCM/H20
—< >—|

? (19:1, 1.9 mL, 0.1 M). After stirring for a few minutes DDQ (53 mg, 0.23

Meoﬁ mmol, 1.2 eq) was added to the solution. The reaction was stirred

OMe vigorously for 4 hours after which it was quenched by addition of sat.

B"Oﬁ aq. NaHCOs. The organic layer was then washed sat. aq. NaHCO3, dried
o OM:}MS with MgS04and concentrated in vacuo. Purification by means of column

oh chromatography (n-pentane-Et20 3:7) gave the title compound (121

mg, 0.14 mmol, 70%) as a pale oil. [a]p?> =-133.8 ° (c = 1.0, CHCl3). 'H-
NMR (400 MHz) &: 7.59-7.55 (m, 2H, CHarom); 7.42-7.23 (m, 10H, CHarom); 6.85-6.81 (m, 2H, CHarom); 5.46 (d,
1H,/=1.6 H-1); 5.22 (d, 1H, J = 3.6 Hz, H-1"); 5.16-5.12 (m, 2H, H-1’, PhCHH); 4.81 (dd, 2H, /= 11.6, 60.8 Hz,
PhCH>); 4.59 (d, 1H, ] = 11.6 Hz, PhCHH); 4.22-4.12 (m, 2H, H-3", H-5"); 4.05-3.99 (m, 2H, H-3, H-3"); 3.96-
3.92 (m, 1H, H-5"); 3.74-3.67 (m, 3H, H-2, H-2’, H-4"); 3.62-3.46 (m, 12H, H-2", H-4’, H-5, 0CH3); 3.29 (s, 3H,
OCHz3); 3.21 (t, 1H,J = 9.6 Hz, H-4); 2.35 (d, 1H, J = 4.8 Hz, 3”-0H); 1.31 (d, 3H, J = 6.4 Hz, H-6"); 1.25 (d, 3H, ]
= 6.4 Hz, H-6); 1.19 (d, 3H, ] = 6.4 Hz, H-6"). 13C-APT NMR (101 MHz) &: 156.3, 139.2 (Cqarom); 138.5, 128.5,
128.5,128.3,128.0,127.5,127.5, 118.7 CHarom); 99.2 (C-1"); 98.7 (C-1"); 94.9 (C-1); 84.9 (Clarom); 81.9 (C-4);
80.8 (C-3"); 80.1 (C-2" and C-2); 79.5, 79.4 (C-4’ and C-4"); 78.9 (C-2"); 75.7, 75.0 (PhCHz); 70.6 (C-3"); 69.1
(C-5); 68.8 (C-5"); 66.7 (C-5"); 61.4, 59.1, 58.2, 57.9 (OCHs); 18.4 (C-6"); 17.9 (C-6); 17.1 (C-6"). IR (thin film,
cm1): 1040, 1073, 1098, 1128, 1232, 1484, 3479. HRMS calculated for C42Hss51013Na 917.25850 [M+Na]*;
found 917.25767.
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4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3,4,6-tri-0-
benzyloxycarbonyl-a-D-mannopyranosyl)-4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-
rhamnopyranosyl)-a-L-rhamnopyranoside (46)
o < > | The title compound was synthesized according to general
procedure A using acceptor 43 (72 mg, 85 pmol, 1.0 eq) and
donor 10 (117 mg, 0.17 mmol, 2.0 eq). Column

Me! Q

o]
o OMe
o chromatography (n-pentane-Et20 3:7) gave the title
BnO
0w compound (103 mg, 72 pmol, 96%) as a pale oil. [a]p? = -62.2
e

97 oe ° (c = 1.0, CHCl3). H-NMR (400 MHz) 8: 7.59-7.55 (m, 2H,
d CHarom); 7.45-7.21 (m, 20H, CHarom); 6.86-6.82 (m, 2H, CHarom);
CbzO 5.47 (d, 1H, ] = 1.6 Hz, H-1); 5.28 (d, 1H, ] = 2.8 Hz, H-4"); 5.23-
Cbz0 Ohte 5.05 (m, 11H, H-1’, H-1”, H-1"", H-4"", PhCH>, PhCHH); 4.93 (dd,
1H, ] = 3.2, 10.0 Hz, H-3""); 4.58 (d, 1H, ] = 11.2 Hz, PhCHH); 4.35-4.29 (m, 3H, H-5", H-6""); 4.25 (dd, 1H, ] =
3.6,10.0 Hz, H-3"); 4.21-4.16 (m, 1H, H-5""); 4.05 (dd, 1H, ] = 3.2, 9.6 Hz, H-3); 4.01 (dd, 1H, ] = 3.2, 9.6 Hz,
H-3"); 3.98-3.89 (m, 1H, H-5); 3.73-3.71 (m, 2H, H-2, H-2""); 3.69 (dd, 1H, ] = 1.6, 3.2 Hz, H-2"); 3.64-3.58 (m,
1H, H-5); 3.55-3.47 (m, 8H, H-2", H-4', 0CH3); 3.40 (s, 3H, OCH3); 3.33 (s, 3H, OCHs); 3.25-3.19 (m, 4H, H-4,
OCHs); 2.18 (s, 3H, CHsad); 1.33 (d, 3H, ] = 6.4 Hz, H-6); 1.25 (d, 3H, ] = 6.0 Hz, H-6); 1.09 (d, 3H, ] = 6.4 Hz,
H-6"). 13C-APT NMR (101 MHz) &: 170.9 (COac); 156.3 (Cqarom); 155.0, 154.4, 154.3 (COcbz); 139.1 (Cqarom);
138.5 (CHarom); 135.4, 135.2, 135.1 (Cqarom); 128.7, 128.6, 128.6, 128.6, 128.5, 128.4, 128.3, 128.3, 128.2,
127.4,127.4, 118.7 (CHarom); 99.4 (C-1"); 98.8 (C-1"); 98.4 (C-1"); 94.8 (C-1); 84.9 (Clarom); 81.9 (C-4); 81.6
(C-3"; 80.6 (C-27); 80.1 (C-2); 79.8 (C-3); 79.3 (C-4"); 78.6 (C-2"); 77.8 (C-2); 75.1 (PhCHz); 75.0 (C-3");
73.8 (C-3"); 72.9 (C-4"); 70.4 (C-4""); 70.2, 69.8, 69.8 (PhCHz); 69.1 (C-5); 68.9 (C-5""); 68.8 (C-5'); 66.4 (C-
6""); 65.3 (C-5"); 61.3,59.1,59.0, 58.5, 57.7 (OCH3); 20.9 (CHsc); 18.3 (C-6'); 17.9 (C-6); 16.3 (C-6"). IR (thin
film, cm-1): 1020, 1043, 1098, 1129, 1176, 1236, 1385, 1455, 1484, 1747, 2833, 2929. HRMS calculated for
CesHs11025Na 1447.40038 [M+Na]*; found 1447.40038.

4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(2,3-di-0-benzyloxycarbonyl-
4-0-methyl-6-0-benzyl-a-D-mannopyranosyl)-4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-o-L-
rhamnopyranosyl)-a-L-rhamnopyranoside (47)

The title compound was synthesized according to general
O‘QI procedure A using acceptor 43 (81 mg, 63 umol, 1.0 eq) and

MeO Q donor 11 (53 mg, 0.12 mmol, 2.0 eq). Column chromatography

Q ome (n-pentane-Et20 4:6) gave the title compound (55 mg, 40 pmol,

BnO 2 64%) as a pale oil. [a]p?5 =-72.3 ° (c = 1.0, CHCl3). TH-NMR (400

7 ome MHz) &: 7.57 (dd, 2H, ] = 2.0, 6.8 Hz, CHarom); 7.38-7.22 (m, 20H,

?20'\"6 CHarom); 6.83 (dd, 2H, J = 2.0, 6.8 Hz, CHarom); 5.46 (d, 1H,J=2.0
Cbzﬁ Hz, H-1); 5.28 (d, 1H, ] = 1.2 Hz, H-1""); 5.26 (d, 1H, ] = 3.6 Hz,
'\éf‘g 68bz H-4"); 5.20-5.15 (m, 5H, H-1’, H-1”, H-2"", PhCH); 5.13-5.08

(m, 3H, PhCHz, PhCHH); 4.99 (dd, 1H, J = 3.2, 10.0 Hz, H-3");
4.72 (d, 1H, ] = 12.0 Hz, PhCHH); 4.56-4.50 (m, 2H, PhCHH, PhCHH); 4.33-4.26 (m, 2H, H-3", H-5"); 4.07-3.98
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(m, 3H, H-3, H-3", H-5""); 3.96-3.89 (m, 1H, H-5); 3.80 (dd, 1H, J = 4.4, 11.2 Hz, H-6"); 3.73-3.67 (m, 4H, H-
2, H-2", H-4", H-6""); 3.63-3.47 (m, 9H, H-2", H-4, H-5, 0CHz); 3.42 (s, 3H, OCHz); 3.37 (s, 3H, OCH3); 3.31 (s,
3H, OCHs); 3.21 (t, 1H, ] = 9.6 Hz, H-4); 1.33 (d, 3H, J = 6.4 Hz, H-6"); 1.25 (d, 3H, ] = 6.0 Hz, H-6); 1.10 (d, 3H,
J= 6.8 Hz,H-6").13C-APT NMR (101 MHz) &: 171.1 (COAc); 156.3 (Cqarom); 154.6, 154.5 (COcbz); 139.1 (Cqarom);
138.5 (CHarom); 138.5, 135.3 (Cqarom); 128.7, 128.7, 128.6, 128.5, 128.4, 128.4, 128.3, 127.9, 127.9, 127.6,
127.5,118.7 (CHarom); 99.7 (C-1"); 98.6 (C-1""); 98.5 (C-1"); 94.9 (C-1); 84.9 (Clarom); 82.0 (C-4); 81.6 (C-3";
80.7 (C-2); 80.1 (C-2); 79.7 (C-3); 79.4 (C-4;); 78.8 (C-2"); 75.8 (C-3""); 75.4 (PhCHz); 74.2 (C-4"); 73.6 (C-
2"); 73.6 (PhCH2); 73.0 (C-4"); 72.9 (C-3"); 72.1 (C-5""); 70.1, 69.9 (PhCHz); 69.1 (C-5); 68.8 (C-5); 65.3 (C-
5"); 61.3, 60.8, 59.1, 58.9, 57.8 (OCH3); 20.9 (CHsa0); 18.3 (C-6"); 17.9 (C-6); 16.3 (C-6). IR (thin film, cm):
1044, 1097, 1127, 1216, 1234, 1273 1483, 1751. HRMS calculated for Cs7Hs11023Na 1403.41110 [M+Na]*;
found 1403.41046.

4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(2,4-di-0-methyl-3,6-di-0-
benzyloxycarbonyl-a-D-mannopyranosyl)-4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-
rhamnopyranosyl)-a-L-rhamnopyranoside (48)

o i ; \ The title compound was synthesized according to general
procedure A using acceptor 43 (63 mg, 74 umol, 1.0 eq) and

Meo o OOMe donor 9 (85 mg, 0.15 mmol, 2.0 eq). Column chromatography

6o o (n-pentane-Et20 3:7) gave the title compound (97 mg, 74

Ll umol, 100%) as a pale oil. [a]p?® =-79.4 ° (c = 1.0, CHCl3). 'H-

97 oue NMR (400 MHz) 8: 7.59-7.55 (m, 2H, CHarom); 7.39-7.21 (m,

LS 15H, CHaron); 6.86-6.82 (m, 2H, CHarom); 5.46 (d, 1H, J = 1.6 Hz,
MCebéO?% H-1); 5.27 (dd, 1H, ] = 0.8, 3.6 Hz, H-4”); 5.22-5.11 (m, 8H, H-
Cbz0 OMe 1, H-1", H-1"", PhCH,, PhCHH); 4.87 (dd, 1H, ] = 3.4, 9.8 Hz, H-

3"); 4.57 (d, 1H, J = 11.2 Hz, PhACHH); 4.47 (dd, 1H, ] = 2.0, 11.6 Hz, H-6""); 4.37-4.30 (m, 2H, H-5", H-6"");
4.24 (dd, 1H, ] = 3.4, 10.2 Hz, H-3"); 4.05 (dd, 1H, ] = 3.2, 9.6 Hz, H-3); 4.02-3.98 (m, 2H, H-3’, H-5""); 3.94-
3.91 (m, 1H, H-5"); 3.72 (dd, 1H, ] = 2.0, 3.2 Hz, H-2); 3.69 (dd, 1H, ] = 2.0, 3.2 Hz, H-2'); 3.65 (dd, 1H, ] = 2.0,
3.2 Hz, H-2"); 3.63-3.56 (m, 2H, H-4"", H-5); 3.54-3.49 (m, 8H, H-2", H-4’, 0CHs); 3.44 (s, 3H, OCH3); 3.39 (s,
3H, OCHs); 3.24-3.21 (m, 4H, H-4, 0CHs); 2.19 (s, 3H, CHs,40); 1.33 (d, 3H,] = 6.0 Hz, H-6'); 1.25 (d, 3H, ] = 6.0
Hz, H-6); 1.10 (d, 3H, J = 6.8 Hz, H-6"). 13C-APT NMR (101 MHz) &: 170.9 (COad); 156.3 (Cqarom); 155.3, 154.7
(€Ocvz); 139.2 (Caarom); 138.5 (CHarom); 135.4 (Cqarom); 128.7, 128.6, 128.6, 128.6, 128.4, 128.3,128.2, 1274,
127.4, 118.7 (CHarom); 99.5 (C-1"); 98.6 (C-1""); 98.5 (C-1"); 94.8 (C-1); 84.9 (Clarom); 82.0 (C-4); 81.6 (C-3";
80.7 (C-2’); 80.1 (C-2); 79.8 (C-3); 79.4 (C-4’); 78.7 (C-2"); 78.3 (C-2""); 77.5 (C-3"); 75.2 (PhCHz2); 74.4 (C-
4); 73.5 (C-3"); 73.0 (C-4"); 70.2 (C-5™); 69.7, 69.7 (PhCH2); 69.1 (C-5); 68.8 (C-5'); 66.9 (C-6""); 65.3 (C-
5"); 61.3, 60.6, 59.1, 59.0, 58.5, 57.8 (OCHs); 20.9 (CHzac); 18.3 (C-6"); 17.9 (C-6); 16.3 (C-6"). IR (thin film,
em1): 1019, 1043, 1098, 1128, 1176, 1236, 1249, 1455, 1484, 1746, 2932. HRMS calculated for Cs1H771023Na
1327.37962 [M+Na]*; found 1327.37925.
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4-iodophenyl 2,4-di-O-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(3-0-benzyloxycarbonyl-4-0-
methyl-2,6-dideoxy-a-D-glucopyranosyl)-4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-
rhamnopyranosyl)-a-L-rhamnopyranoside (49)

OQI The title compound was synthesized according to general

VO 0 procedure B, but with DCM as solvent instead of Et20/DCE (1.2
e

O Ome mL, 0.05 M), using acceptor 43 (51 mg, 60 pmol, 1.0 eq), donor

BRO o X (47 mg, 0.12 mmol, 2.0 eq) and IDCP (84 mg, 0.18 mmol, 3.0

O e eq). Column chromatography (n-pentane-Et20 4:6) gave the

WOM‘E title compound (190 mg, 0.19 mmol, 90%, a/B 4:1) as a pale

Ac? oil. [a]p?5 = -68.7 ° (¢ = 1.0, CHCl3).- 'H-NMR (400 MHz) 8: 7.57

nfebéw (dd, 2H,J = 2.0, 6.8 Hz, CHarom); 7.38-7.25 (m, 10H, CHarom); 6.83

(dd, 2H, ] = 2.0, 6.8 Hz, CHarom); 5.46 (d, 1H, ] = 1.6 Hz, H-1); 5.23
(d, 1H, ] = 2.8 Hz, H-4"); 5.20-5.11 (m, 6H, H-1’, H-1”, H-1"", PhCHz, PhCHH); 4.98-4.92 (m, 1H, H-3""); 4.56
(d, 1H,] = 11.2 Hz, PhCHH); 4.33 (q, 1H, ] = 6.4 Hz, H-5"); 4.18 (dd, 1H, ] = 3.6, 10.4 Hz, H-3"); 4.07-4.00 (m,
2H, H-3, H-3"); 3.95-3.85 (m, 2H, H-5’, H-5""); 3.72-3.69 (m, 2H, H-2, H-2"); 3.61-3.44 (m, 15H, H-2", H-4’, H-
5,0CHs); 3.27 (s, 3H, OCHs); 3.21 (t, 1H, ] = 9.4 Hz, H-4); 2.87 (t, 1H, ] = 9.4 Hz, H-4"); 2.30 (dd, 1H, ] = 4.8,
12.6 Hz, H-2""); 2.20 (s, 3H, CHsao); 1.71 (dt, 1H, ] = 3.0, 12.4 Hz, H-2"); 1.36-1.21 (m, 9H, H-6, H-6’, H-6");
1.12 (d, 3H, J = 6.8 Hz, H-6"). 13C-APT NMR (101 MHz) 8: 171.0 (COac); 156.3 (Cqarom); 154.6 (COcbz); 139.2
(Cqarom); 138.5 (CHarom); 135.4 (Carom); 128.7, 128.6, 128.4, 128.3,127.6, 127.5, 118.7 (CHarom); 99.8 (C-1");
98.7 (C-1"); 98.4 (C-1); 94.9 (C-1); 84.9 (Clarom); 84.2 (C-4""); 82.0 (C-4); 81.4 (C-3"); 80.8 (C-2'); 80.1 (C-2);
79.8 (C-3); 79.5 (C-4'); 78.7 (C-2"); 75.4 (C-3"); 75.2 (PhCH2); 73.3 (C-4"); 73.2 (C-3"); 69.7 (PhCH2); 69.1
(C-5); 68.8 (C-5); 67.4 (C-5"); 65.5 (C-5"); 61.3, 60.3, 59.1, 58.9, 57.8 (OCHs); 35.7 (C-2""); 21.0 (CH3ad);
18.3 (C-6); 18.1 (C-6""); 17.9 (C-6); 16.5 (C-6"). IR (thin film,cm1): 1040, 1099, 1125, 1139, 1255, 1484,
1749,2911, 2929. HRMS calculated for CszHeolO19Na 1147.33682 [M+Na]*; found 1147.33699.

4-iodophenyl 2,4-di-O-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(3-0-benzyloxycarbonyl-4-0-
methyl-2,6-dideoxy-a-D-glucopyranosyl)-4-0-propionyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-
rhamnopyranosyl)-a-L-rhamnopyranoside (51)

The title compound was synthesized according to general
0— —I|

o procedure B, but with DCM as solvent instead of Et20/DCE (2.4
MeOO@# mL, 0.05 M), using acceptor 45 (104 mg, 0.12 mmol, 1.0 eq),
. 0@% oue donor 4 (94 mg, 0.24 mmol, 2.0 eq) and IDCP (170 mg, 0.36

" d L mmol, 3.0 eq). Column chromatography (n-pentane-Et20 4:6)

o WOMe gave the title compound (123 mg, 0.11 mmol, 89%, a/f3 4:1) as

Oo apale oil. [a]p%5 =-63.2 ° (c = 1.0, CHCI3). 'H-NMR (400 MHz) &:

Mcgéo 3 7.57 (dd, 2H, ] = 2.0, 6.8 Hz, CHarom); 7.38-7.25 (m, 10H, CHarom);

6.83 (dd, 2H, J = 2.0, 6.8 Hz, CHarom); 5.47 (d, 1H, ] = 1.6 Hz, H-
1);5.28 (d, 1H,/ = 2.8 Hz, H-4"); 5.24 (dd, 1H, = 1.2, 3.6 Hz, H-4"); 5.22-5.13 (m, 6H, H-1’, H-1", H-1"", PhCH,
PhCHH); 4.96-4.90 (m, 1H, H-3""); 4.56 (d, 1H, ] = 11.2 Hz, PhCHH); 4.33 (q, 1H, J = 6.4 Hz, H-5"); 4.18 (dd,
1H,] = 3.6, 10.4 Hz, H-3"); 4.07-4.00 (m, 2H, H-3, H-3"); 3.95-3.85 (m, 2H, H-5’, H-5""); 3.72-3.69 (m, 2H, H-
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2,H-2"); 3.61-3.57 (m, 1H, H-5); 3.56-3.44 (m, 14H, H-2", H-4’, 0CH3); 3.27 (s, 3H, OCH3); 3.21 (t, 1H,/=9.6
Hz, H-4); 2.87 (t, 1H, ] = 9.2 Hz, H-4""); 2.54-2.42 (m, 2H, CH2CH3); 2.29 (ddd, 1H, ] = 1.4, 5.2, 12.6 Hz, H-2"");
1.74-1.67 (m, 1H, H-2""); 1.34-1.29 (m, 6H, H-6’, H-6""); 1.26-1.21 (m, 6H, CH2CHs, H-6); 1.11 (d, 3H, /= 6.8
Hz, H-6"). 13C-APT NMR (101 MHz) 8: 174.4 (COpropiony1); 156.3 (Cqarom); 154.6 (COcbz); 139.2 (Cqarom); 138.5
(CHarom); 135.4 (Cqarom); 128.7, 128.6, 128.4, 128.3, 127.7, 127.5, 118.7 (CHarom); 99.9 (C-1"); 98.7 (C-1"");
98.5 (C-1); 94.9 (C-1); 84.9 (Clarom); 84.1 (C-4""); 82.0 (C-4); 81.4 (C-3"); 80.8 (C-2); 80.1 (C-2); 79.7 (C-3);
78.7 (C-2"); 75.3 (C-3"); 75.2 (PhCH2); 73.5 (C-3"); 73.1 (C-4"); 69.7 (PhCH2); 69.1 (C-5); 68.8 (C-5'); 67.8
(C-5"); 65.6 (C-5"); 61.4,60.1, 59.1, 59.0, 57.9 (OCH3); 35.7 (C-2""); 27.8 (CH2CH3); 18.3 (C-6'); 18.1 (C-6™");
17.9 (C-6); 16.5 (C-6"); 9.7 (CH2CH3). IR (thin film, cm): 1016, 1043, 1099, 1128, 1256, 1485, 1744, 2928.
HRMS calculated for Cs3H711010Na 1161.35264 [M+Na]*; found 1161.35290.

4-iodophenyl 2,4-di-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(3-0-benzyloxycarbonyl-4-0-
methyl-2,6-dideoxy-a-D-glucopyranosyl)-4-0-benzyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-
rhamnopyranosyl)-a-L-rhamnopyranoside (50)

o < > | The title compound was synthesized according to general
procedure B, but with DCM as solvent instead of Et20/DCE (2.6

O
e S e mL, 0.05 M), using acceptor 44 (113 mg, 0.13 mmol, 1.0 eq),
B0 o donor 4 (98 mg, 0.26 mmol, 2.0 eq) and IDCP (178 mg, 0.38
S due mmol, 3.0 eq). Column chromatography (n-pentane-Et20 1:1)
?02 ome gave the title compound (77 mg, 66 pumol, 52%) as a pale oil.
8no? [a]p?5 =-55.4° (c = 1.0, CHCl3). 'H-NMR (400 MHz) &: 7.57 (dd,
'\%éw 2H,] = 2.0, 6.8 Hz, CHarom); 7.45-7.24 (m, 15H, CHarom); 6.83 (dd,

2H,] = 2.2, 7.0 Hz, CHarom); 5.45 (d, 1H, ] = 1.6 Hz, H-1); 5.24 (d,
1H,J = 2.8 Hz, H-1""); 5.20-5.11 (m, 5H, H-1’, H-1”, PhCHz, PhCHH); 5.06 (d, 1H, ] = 11.2 Hz, PhCHH); 4.57 (d,
1H, J = 11.2 Hz, PhCHH); 4.23-4.15 (m, 2H, H-3”, H-5"); 4.05-3.98 (m, 2H, H-3, H-3"); 3.95-3.86 (m, H-5’, H-
5"); 3.75-3.71 (m, 3H, H-2, H-2', H-2"); 3.62-3.55 (m, 2H, H-4", H-5); 3.53-3.46 (m, 13H, H-4', OCHs); 3.25
(s, 3H, OCHs); 3.20 (t, 1H, ] = 9.6 Hz, H-4); 2.93 (t, 1H, ] = 9.2 Hz, H-4""); 2.42 (dd, 1H, ] = 5.2, 12.0 Hz, H-2");
1.78 (dt, 1H, J = 3.6, 12.0 Hz, H-2""); 1.34-1.31 (m, 6H, H-6", H-6""); 1.24 (d, 3H, J = 6.4 Hz, H-6); 1.17 (d, 3H, J
= 6.4 Hz, H-6"). 3C-APT NMR (101 MHz) 8: 156.3 (Cqarom); 154.5 (COcbz); 139.3, 138.6 (Cqarom); 138.5
(CHarom); 135.4 (Cqarom); 128.7, 128.7, 128.5, 128.4, 128.3, 127.7, 127.6, 127.5, 127.4, 118.7 (CHarom); 99.9 (C-
1”); 98.6 (C-1'); 98.4 (C-1""); 94.9 (C-1); 84.9 (Clarom); 84.5 (C-4""); 81.8 (C-4); 81.4 (C-3); 80.8 (C-2"); 80.1
(C-3); 80.0 (C-2); 79.9 (C-4"); 79.4 (C-4"); 79.1 (C-2"); 76.0 (C-3"); 75.6 (C-3"); 75.4, 75.1, 69.8 (PhCHz2);
69.1 (C-5); 68.8 (C-5); 68.0 (C-5"); 67.1 (C-5"); 61.4, 60.8, 59.1, 58.6, 57.9 (OCH3); 35.6 (C-2""); 18.4 (C-6");
18.3 (C-6™); 17.9 (C-6); 17.1 (C-6™). IR (thin film, cm-1): 1040, 1098, 1126, 1173, 1192, 1255, 1382, 1455,
1484, 1747, 2933. HRMS calculated for Cs7Hy3I01sNa 1195.37338 [M+Na]*; found 1195.37337.
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4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diol)phenyl 2-0-methyl-3-0-(2-0-
methyl-3-0-(2-0-methyl-3,4-di-0-benzyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl) )-4-

0-benzyl-a-L-rhamnopyranoside (53)

The title compound was synthesized according to general procedure C using 38 (30 mg, 28.3 umol, 1.0 eq)
and phthiocerol (15 mg, 34.0 umol, 1.2 eq). Column chromatography (n-pentane-Et20 3:7) yielded the title
compound (31 mg, 22.4 umol, 79%) as a yellow oil. [a]p?® = -86.6 ° (c = 1.0, CHCI3). 'H-NMR (400 MHz) &:
7.40-7.22 (m, 22H, CHarom); 6.97-6.94 (m, 2H, CHarom); 5.51 (d, 1H, J = 2.0 Hz, H-1); 5.23-5.19 (m, 2H, H-1”,
PhCHH); 5.15 (d, 1H, / = 1.6 Hz, H-1"); 5.00 (d, 1H, J = 11.6 Hz, PhCHH); 4.85-4.80 (m, 2H, PhCHH, PhCHH);
4.73 (d, 1H, J = 12.4 Hz, PhCHH); 4.67-4.63 (m, 2H, PhCHH); 4.54 (d, 1H, J = 10.8 Hz, PhCHH); 4.17 (dd, 1H, ]
= 2.8, 9.6 Hz, H-3); 4.08-4.03 (m, 2H, H-3’, H-5"); 3.98-3.91 (m, 4H, H-3", H-5, CHpnw); 3.82 (dd, 1H, J = 3.6,
10.0 Hz, H-2"); 3.74-3.66 (m, 4H, H-2, H-2’, H-4", H-5); 3.55-3.44 (m, 5H, H-4, H-4’, 0CH3); 3.39 (s, 3H, OCH3);
3.34 (s, 3H, OCHs); 3.21 (s, 3H, OCH3); 2.90-2.84 (m, 1H, CHpnw); 2.37 (t, 2H, J = 7.0 Hz, CHz,pun); 2.32 (bs, 2H
OH); 1.56-1.23 (m, 47H, H-6, H-6’, CHphth, CHzphtn); 1.11-1.07 (m, 5H, H-6", CHzphw); 0.93-0.89 (m, 3H,
CHsphn); 0.83 (d, 3H, J = 6.8 Hz, CH3phn). '3C-APT NMR (101 MHz) §: 155.7, 139.3, 139.1, 138.8, 138.3
(Cqarom); 133.0 128.5, 128.5, 128.5, 128.4, 128.3, 127.9, 127.8, 127.7, 127.5, 127.5, 127.4 (CHarom); 118.0
(Cgaarom); 116.2 (CHarom); 100.1 (C-1"); 98.9 (C-1"); 94.7 (C-1); 89.5 (Cqalkyne); 86.8 (CHrn); 80.7 (C-3’); 80.3
(C-2"); 80.1 (Cqoalkyne); 80.0 (C-2); 79.9 (C-4); 79.7 (C-3); 78.9 (C-3"); 78.6 (C-2"); 77.8 (C-4™); 75.3, 75.2, 75.0,
72.9 (PhCH2); 69.6, 69.6 (CHpnwn); 69.0 (C-5); 68.7 (C-5"); 67.0 (C-5); 59.1, 59.0 57.9, 57.5 (OCH3); 42.4, 37.7
(CHzphtn); 34.9 (CHpnen); 32.8, 29.8, 29.8, 29.7, 29.3, 29.1, 29.0, 27.7, 26.3, 25.9, 22.5, 19.5 (CHz,pnn); 18.3 (C-
6); 18.1 (C-6"); 17.1 (C-6"); 14.9, 10.2 (CHsphen). IR (thin film, cm): 1043, 1098, 1233, 1454, 1507, 2853,
2926, 3411. HRMS calculated for Cs4sH120016Na 1407.84686 [M+Na]*; found 1408.84643.
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4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diol)phenyl 2,4-di-O-methyl-3-0-(2-
0-methyl-3-0-(2-0-methyl-3,4-di-0-benzyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-

a-L-rhamnopyranoside (54)
OH OH o~
04©:ﬁ/\/\/\/\/\/\/'\/\/\/\‘/\/
MeO Q
9 Ome
BnO Q
9 Ome
Q OMe
BnOOBn

The title compound was synthesized according to general procedure C using 39 (27 mg, 27.3 pmol, 1.0 eq)
and phthiocerol (15 mg, 32.8 pmol, 1.2 eq). Column chromatography (n-pentane-Et20 1:4) yielded the title
compound (28 mg, 21.4 umol, 78%) as a yellow oil. [a]p?®> = -83.8 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) &:
7.40-7.25 (m, 17H, CHarom); 6.96-6.93 (m, 2H, CHarom); 5.48 (d, 1H, J = 1.6 Hz, H-1); 5.22-5.19 (m, 2H, H-1”,
PhCHH); 5.15 (d, 1H, /= 1.6 Hz, H-1"); 5.00 (d, 1H, /= 11.6 Hz, PhCHH); 4.85 (d, 1H, ] = 12.4 Hz, PhCHH); 4.74
(d, 1H,J = 12.4 Hz, PhCHH); 4.67 (d, 1H, ] = 11.6 Hz, PhCHH); 4.55 (d, 1H, ] = 11.2 Hz, PhCHH); 4.11 (q, 1H, ]
= 6.8 Hz, H-5"); 4.06-3.91 (m, 6H, H-3, H-3’, H-3”, H-5’, CHphtn); 3.82 (dd, 1H, J = 3.6, 10.0 Hz, H-2"); 3.72-3.69
(m, 3H, H-2, H-2’, H-4"); 3.60-3.45 (m, 11H, H-4’, H-5, 0CH3); 3.39 (s, 3H, OCH3); 3.34 (s, 3H, OCH3); 3.20 (t,
1H, ] = 9.6 Hz, H-4); 2.90-2.84 (m, 1H, CHpnn); 2.37 (t, 2H, J = 7.0 Hz, CHz,pnen); 2.32 (bs, 2H, OHpnn); 1.62-1.23
(m, 47H, H-6, H-6", CHphth, CH2,phth); 1.11-1.07 (m, 5H, H-6", CHz,pntn); 0.91 (t, 3H, J = 7.4 Hz, CH3,pnn); 0.83 (d,
3H, ] = 6.8 Hz, CH3,phmn). 13C-APT NMR (101 MHz) &: 155.7, 139.2, 139.1 138.7 (Cqarom); 133.0, 128.6, 128.5,
128.4,128.4,128.0,127.9,127.8,127.6, 127.5, 127.5 (CHarom); 118.0 (Cgarom); 116.2 (CHarom); 100.1 (C-1");
98.7 (C-17); 94.8 (C-1); 89.5 (Cqalkyne); 86.8 (CHpnm); 81.9 (C-4); 80.9 (C-2"); 80.6 (C-3’); 80.1 (Cqaikyne); 80.1
(C-2); 80.0 (C-3); 79.7 (C-4); 79.0 (C-3"); 78.6 (C-2"); 77.7 (C-4"); 75.2, 75.0, 73.0 (PhCH2); 69.6, 69.6
(CHpnen); 69.0 (C-5); 68.8 (C-57); 66.9 (C-5"); 61.4, 59.2, 59.1, 58.0, 57.5 (OCHs3); 42.4, 37.6 (CHzpnth); 34.9
(CHpnen); 32.8, 29.8, 29.8, 29.7, 29.3, 29.1, 29.0, 27.7, 26.3, 25.9, 22.5, 19.5 (CHzpnth); 18.4 (C-6); 17.9 (C-6');
17.1(C-6"); 14.9,10.2 (CHs,phen). IR (thin film, cm1): 1043, 1099, 1233, 1357, 1454, 1507, 2853, 2926, 3453.
HRMS calculated for C7sH117016 1309.83361 [M+H]*; found 1309.83422.

233



Chapter 6

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diol)phenyl 2,4-di-O-methyl-3-0-(2-
0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3,4,6-tri-0-benzyloxycarbonyl-a-D-mannopyranosyl)-

4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (55)

OH OH o~
OO%\/W/VW
Meow
0 ome
BnO Q
O Ome
Q7 ove
o

The title compound was synthesized according to general procedure C using 46 (40 mg, 27.7 umol, 1.0 eq)
and phthiocerol (15 mg, 33.2 umol, 1.2 eq). Column chromatography (n-pentane-Et20 1:9) yielded the title
compound (41 mg, 23.4 umol, 85%) as a yellow oil. [a]p?® = -53.5 ° (c = 1.0, CHCl3). "H-NMR (400 MHz) &:
7.37-7.21 (m, 22H, CHarom); 6.98-6.95 (m, 2H, CHarom); 5.50 (d, 1H, / = 1.6 Hz, H-1); 5.27 (d, 1H, / = 2.8 Hz, H-
4”); 5.23-5.05 (m, 11H, H-1’, H-1”, H-1"", H-4"”, PhCH>, PhCHH); 4.93 (dd, 1H, ] = 3.2, 10.0 Hz, H-3""); 4.58 (d,
1H, J = 11.2 Hz, PhCHH); 4.35-4.29 (m, 3H, H-5", H-6""); 4.25 (dd, 1H, ] = 3.6, 10.4 Hz, H-3"); 4.21-4.16 (m,
1H, H-5""); 4.07 (dd, 1H,J = 3.2, 9.6 Hz, H-3); 4.00 (dd, 1H, /= 3.2, 9.6 Hz, H-3"); 3.95-3.91 (m, 3H, H-5’, CHphtn);
3.73-3.71 (m, 2H, H-2, H-2""); 3.69 (dd, 1H, J = 1.8, 3.0 Hz, H-2’); 3.64-3.60 (m, 1H, H-5); 3.54-3.48 (m, 8H,
H-2”, H-4', OCHs); 3.40 (s, 3H, OCH3); 3.34 (s, 3H, OCH3); 3.33 (s, 3H, OCHs); 3.23-3.18 (m, 4H, H-4, OCH3);
2.90-2.84 (m, 1H, CHpenw); 2.38 (t, 2H, J = 7.0 Hz, CH2phwh); 2.32 (bs, 2H, OHphw); 2.18 (s, 3H, CHzac); 1.62-1.23
(m, 47H, H-6, H-6’, CHptah, CHz,phut); 1.11-1.07 (m, 5H, H-6", CHz,pnan); 0.91 (t, 3H, J = 7.4 Hz, CHspen); 0.83 (d,
3H,J = 6.8 Hz, CHsphut). 13C-APT NMR (101 MHz) &: 170.9 (COac); 155.7 (Cqarom); 155.1, 154.5, 154.4 (COcbz);
139.2, 135.4, 135.2, 135.1 (Cqarom); 133.0, 128.7, 128.6, 128.6, 128.5, 128.4, 128.3, 128.2, 127.4, 127.4
(CHarom); 118.1 (Cqarom); 116.2 (CHarom); 99.5 (C-1"); 98.8 (C-1"); 98.5 (C-1"); 94.7 (C-1); 89.6 (Cqalkyne); 86.8
(CHpnw); 82.0 (C-4); 81.7 (C-37); 80.7 (C-2’); 80.2 (C-2); 80.1 (Cqalkyne); 79.9 (C-3); 79.4 (C-4’); 78.7 (C-2");
77.8 (C-2""); 75.2 (PhCH2); 75.0 (C-3”); 73.8 (C-3"); 72.9 (C-4”); 70.5 (C-4""); 70.2, 69.8, 69.8 (PhCH2); 69.6,
69.6 (CHpn); 69.1 (C-5); 68.9 (C-5""); 68.8 (C-5'); 66.4 (C-6""); 65.4 (C-5"); 61.3, 59.1, 59.0, 58.5, 57.7, 57.5
(OCH3); 42.4, 37.7 (CHzpnw); 34.9 (CHenw); 32.8, 29.8, 29.8, 29.7, 29.3, 29.1, 29.0, 27.7, 26.3, 25.9, 22.5
(CHz,phtn); 20.9 (CH3,ac); 19.5 (CHzphen); 18.3 (C-6); 18.0 (C-6); 16.3 (C-6"); 14.9, 10.2 (CHzphw). IR (thin film,
cm1): 1045, 1098, 1128, 1235, 1457, 1507, 1747, 2853, 2927, 3440. HRMS calculated for Co7H136028Na
1771.91103 [M+Na]*; found 1171.91207.
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Synthesis of PGLs from M. kansasii and M. gastri

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diol)phenyl 2,4-di-O-methyl-3-0-(2-
0-methyl-3-0-(2-0-methyl-3-0-(2,3-di-0-benzyloxycarbonyl-4-0-methyl-6-0-benzyl-a-D-
mannopyranosyl)-4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-

rhamnopyranoside (56)
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[o] — A ~
MeO Q
O ome
BnO Q
9 ome
97 ome
AcOo
Csz?J
MeO
0
|
BnO OCbz

The title compound was synthesized according to general procedure C using 47 (32 mg, 23.3 pmol, 1.0 eq)
and phthiocerol (13 mg, 28.0 pmol, 1.2 eq). Column chromatography (n-pentane-Et20 1:4) yielded the title
compound (26 mg, 15.2 umol, 65%) as a yellow oil. [a]p?® = -82.3 ° (c = 1.0, CHCI3). "H-NMR (400 MHz) &:
7.39-7.22 (m, 22H, CHarom); 6.98-6.94 (m, 2H, CHarom); 5.49 (d, 1H, / = 1.2 Hz, H-1); 5.28 (d, 1H, / = 1.6 Hz, H-
1"); 5.26 (d, 1H, J = 2.8 Hz, H-4"); 5.20-5.15 (m, 5H, H-1’, H-1”, H-2"", PhCH); 5.13-5.08 (m, 3H, PhCHz,
PhCHH); 4.99 (dd, 1H, J = 3.2, 9.6 Hz, H-3""); 4.72 (d, 1H, J = 12.0 Hz, PhCHH); 4.56-4.50 (m, 2H, PhCHH,
PhCHH); 4.32-4.26 (m, 2H, H-3”, H-5"); 4.07 (dd, 1H, ] = 3.2, 9.6 Hz, H-3); 4.01-3.91 (m, 5H, H-3’, H-5, H-5"",
CHphn); 3.80 (dd, 1H, J = 4.4, 11.2 Hz, H-6""); 3.73-3.68 (m, 4H, H-2, H-2’, H-4"", H-6""); 3.64-3.47 (m, 9H, H-
2”,H-4’, H-5, 0CH3); 3.42 (s, 3H, OCH3); 3.37 (s, 3H, OCHs); 3.34 (s, 3H, OCHs); 3.31 (s, 3H, OCHs); 3.21 (t, 1H,
J=9.6 Hz, H-4); 2.90-2.84 (m, 1H, CHenn); 2.38 (t, 2H, J = 7.0 Hz, CHz,phen); 2.32 (bs, 2H, OHpnwn); 2.18 (s, 3H,
CHsc); 1.62-1.23 (m, 47H, H-6, H-6', CHpht, CHz,phen); 1.11-1.07 (m, 5H, H-6”, CHz,pnw); 0.91 (t, 3H, /= 7.2 Hz,
CHspnn); 0.83 (d, 3H, J = 6.8 Hz, CH3phn). 13C-APT NMR (101 MHz) &: 171.1 (COac); 155.7 (Cgarom); 154.6,
154.5 (COcnz); 139.1, 138.5, 135.3, 135.0 (Cqarom); 133.0, 128.7, 128.7, 128.6, 128.5, 128.4, 128.3, 128.3,
127.9,127.9,127.6,127.5 (CHarom); 118.1 (Cgarom); 116.2 (CHarom); 99.7 (C-1"); 98.6 (C-1""); 98.4 (C-1"); 94.8
(C-1); 89.6 (Cqalkyne); 86.8 (CHpnen); 82.1 (C-4); 81.8 (C-3"); 80.7 (C-2); 80.2 (Cqalkyne); 80.1 (C-2); 79.8 (C-3);
79.4 (C-4;); 78.8 (C-2"); 75.8 (C-3""); 75.4 (PhCHz); 74.2 (C-4""); 73.6 (C-2""); 73.5 (PhCHz2); 73.0 (C-4"); 72.9
(C-3"); 72.1 (C-5""); 70.1, 69.9 (PhCH2); 69.6, 69.6 (CHphn); 69.0 (C-5); 68.8 (C-5"); 65.3 (C-5"); 61.3, 60.7,
59.1, 58.9, 57.8, 57.5 (OCHs); 42.4, 37.7 (CHzpneh); 34.9 (CHenen); 32.8, 29.8, 29.8, 29.7, 29.3, 29.1, 29.0, 27.7,
26.3, 25.9, 22.5 (CHzphn); 20.9 (CHszac); 19.5 (CHzpnn); 18.3 (C-6); 17.9 (C-6"); 16.3 (C-6"); 15.0, 10.2
(CH3,phen). IR (thin film, cm-1): 1045, 1098, 1235, 1274, 1382, 1455, 1507, 1750, 2853, 2926, 3411. HRMS
calculated for CosH136026Na 1727.92120 [M+Na]*; found 1727.92198.
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4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diol)phenyl 2,4-di-O-methyl-3-0-(2-
0-methyl-3-0-(2-0-methyl-3-0-(2,4-di-0-methyl-3,6-di-0-benzyloxycarbonyl-a-b-
mannopyranosyl)-4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-

rhamnopyranoside (57)

AcO
MC%(?J
e
[0}
|
BnO OMe

The title compound was synthesized according to general procedure C using 48 (23 mg, 17.6 umol, 1.0 eq)
and phthiocerol (10 mg, 21.1 umol, 1.2 eq). Column chromatography (n-pentane-Et20 1:9) yielded the title
compound (21 mg, 12.9 umol, 73%) as a yellow oil. [a]p?® = -64.3 ° (c = 1.0, CHCI3). "H-NMR (400 MHz) &:
7.39-7.21 (m, 17H, CHarom); 6.98-6.95 (m, 2H, CHarom); 5.49 (d, 1H, J = 1.6 Hz, H-1); 5.26 (d, 1H, J = 2.8 Hz, H-
4");5.21-5.11 (m, 8H, H-1’, H-1”, H-1"”, PhCH>, PhCHH); 4.87 (dd, 1H,J = 3.2,10.0 Hz, H-3""); 4.57 (d, 1H, ] =
11.2 Hz, PhCHH); 4.47 (dd, 1H, J = 1.8, 11.6 Hz, H-6""); 4.37-4.31 (m, 2H, H-5", H-6""); 4.24 (dd, 1H, ] = 3.6,
10.0 Hz, H-3"); 4.05 (dd, 1H,J = 3.2, 9.6 Hz, H-3); 4.02-3.94 (m, 4H, H-3’, H-5", CHphw); 3.94-3.91 (m, 1H, H-
5); 3.72 (dd, 1H, ] = 2.0, 3.2 Hz, H-2); 3.69 (dd, 1H, ] = 1.6, 2.8 Hz, H-2"); 3.65 (dd, 1H, J = 1.8, 3.0 Hz, H-2"");
3.63-3.58 (m, 2H, H-4"", H-5); 3.53-3.50 (m, 8H, H-2", H-4, 0CH3); 3.41 (s, 3H, OCH3); 3.39 (s, 3H, OCH3);
3.34 (s, 3H, OCH3); 3.24-3.21 (m, 4H, H-4, OCH3); 2.90-2.84 (m, 1H, CHphw); 2.39-2.26 (4H, CHzphth, OHphen);
2.19 (s, 3H, CH3ac); 1.62-1.23 (m, 47H, H-6, H-6, CHphth, CHz,phth); 1.11-1.07 (m, 5H, H-6”, CHzphen); 0.91 (t,
3H, J = 7.2 Hz, CH3phw); 0.83 (d, 3H, J = 6.8 Hz, CH3pnn). 13C-APT NMR (101 MHz) 8: 170.9 (COac); 155.7
(Cgaarom); 155.3, 154.7 (COcvz); 139.2, 135.4 (Cqarom); 138.5, 128.7, 128.7, 128.6, 128.6, 128.4, 128.3, 128.2,
127.4 (CHarom); 118.1 (Cqarom); 116.2 (CHarom); 99.6 (C-1"); 98.6 (C-1""); 98.5 (C-1'); 94.7 (C-1); 89.6 (CHpheh);
82.0 (C-4); 81.7 (C-3"); 80.7 (C-2"); 80.2 (Cqaikyne); 80.1 (C-2); 79.8 (C-3); 79.4 (C-4"); 78.7 (C-2"); 78.3 (C-
2"); 77.5 (C-3"); 75.2 (PhCH2); 74.4 (C-4""); 73.5 (C-3"); 73.0 (C-4"); 70.2 (C-5""); 69.8, 69.7 (PhCH2); 69.6,
69.6 (CHpnen); 69.0 (C-5); 68.8 (C-5'); 66.9 (C-6"); 65.3 (C-5"); 61.3, 60.7, 59.1, 59.0, 58.6, 57.8, 57.5 (OCH3);
42.4,37.7 (CHzpnn); 34.9 (CHenw); 32.8, 29.8, 29.8, 29.7, 29.3,29.1, 29.0, 27.7, 26.3, 25.9, 22.5 (CHz,pnn); 20.9
(CH3ac); 19.5 (CHzphn); 18.3 (C-6); 17.9 (C-6'); 16.3 (C-6"); 14.9, 10.2 (CH3phn). IR (thin film, cm1): 1043,
1096, 1128, 1251, 1457, 1507, 1747, 2853, 2926, 3433. HRMS calculated for CooH132026Na 1651.88990
[M+Na]*; found 1651.89174.



Synthesis of PGLs from M. kansasii and M. gastri

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diol)phenyl 2,4-di-O-methyl-3-0-(2-
0-methyl-3-0-(2-0-methyl-3-0-(3-0-benzyloxycarbonyl-4-0-methyl-2,6-dideoxy-a-D-

glucopyranosyl)-4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-

rhamnopyranoside (58)
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The title compound was synthesized according to general procedure C using 49 (35 mg, 30.8 pmol, 1.0 eq)
and phthiocerol (17 mg, 37.0 pmol, 1.2 eq). Column chromatography (n-pentane-Et20 1:9) yielded the title
compound (36 mg, 24.8 pmol, 81%) as a yellow oil. [a]p?> =-71.6 ° (¢ = 1.0, CHCl3). "H-NMR (400 MHz) &:
7.39-7.23 (m, 12H, CHarom); 6.97-6.94 (m, 2H, CHarom); 5.49 (d, 1H, J = 1.6 Hz, H-1); 5.23 (d, 1H, J = 2.8 Hz, H-
4"); 5.20-5.11 (m, 6H, H-1’, H-1", H-1"", PhCHz, PhCHH); 4.98-4.92 (m, 1H, H-3""); 4.56 (d, 1H, J = 11.2 Hz,
PhCHH); 4.33 (q, 1H,/ = 6.8 Hz, H-5"); 4.18 (dd, 1H, /= 3.8, 10.2 Hz, H-3"); 4.08-4.00 (m, 2H, H-3, H-3"); 3.95-
3.85 (m, 4H, H-5’, H-5"", CHpnm); 3.72-3.69 (m, 2H, H-2, H-2"); 3.61-3.46 (m, 15H, H-2"”, H-4’, H-5, OCH3); 3.34
(s, 3H, OCH3); 3.27 (s, 3H, OCH3); 3.21 (t, 1H, ] = 9.6 Hz, H-4); 2.89-2.85 (m, 2H, H-4"", CHphth); 2.45-2.25 (m,
5H, H-2"", CHz,phth, OHphwn); 2.20 (s, 3H, CH3ac); 1.71-1.24 (m, 53H, H-2""", H-6, H-6’, H-6""", CH2,phth); 1.11-1.07
(m, 5H, CHz,phn, H-6"); 0.91 (t, 3H, J = 7.2 Hz, CH3phwn); 0.83 (d, 3H, / = 6.8 Hz, CHzphn). 13C-APT NMR (101
MHz) 8: 171.0 (COac); 155.7 (Cqarom); 154.6 (COcbz); 139.2, 135.4 (Cqarom); 133.0, 128.7, 128.6, 128.4, 128.3,
127.6,127.5 (CHarom); 118.1 (Cg,arom); 116.2 (CHarom); 99.9 (C-1"7); 98.7 (C-1""); 98.4 (C-1"); 94.8 (C-1); 89.5
(Cqalkyne); 86.8 (CHpneh); 84.2 (C-4""); 82.0 (C-4); 81.5 (C-3’); 80.8 (C-2"); 80.1 (Cgalkyne); 80.1 (C-2); 79.8 (C-
3); 79.5 (C-4’); 78.7 (C-2"); 75.4 (C-3""); 75.2 (PhCH2); 73.4 (C-4"); 73.2 (C-3"); 69.7 (PhCH2); 69.6, 69.6
(CHpnw); 69.0 (C-5); 68.8 (C-5"); 67.6 (C-5""); 65.5 (C-5"); 61.3, 60.3, 59.1, 58.9, 57.8, 57.5 (0OCH3); 42.4,37.6
(CHzphen); 35.7 (C-2""); 34.9 (CHpnwn); 32.7, 29.8, 29.8, 29.7, 29.3, 29.1, 28.9, 27.7, 26.3, 25.9, 22.5 (CHz,phen);
21.0 (CH3ac); 19.5 (CHzpnn); 18.3 (C-6); 18.1 (C-6""); 17.9 (C-6); 16.5 (C-6"); 14.9, 10.2 (CH3phen). IR (thin
film, cm1): 1043, 1098, 1235, 1256, 1507, 1744, 2853, 2928, 3449. HRMS calculated for CsiH124022Na
1471.84765 [M+Na]*; found 1471.84802.
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4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diol)phenyl 2,4-di-O-methyl-3-0-(2-
0-methyl-3-0-(2-0-methyl-3-0-(3-0-benzyloxycarbonyl-4-0-methyl-2,6-dideoxy-a-D-
glucopyranosyl)-4-0-propionyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-

rhamnopyranoside (59)
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The title compound was synthesized according to general procedure C using 51 (35 mg, 30.9 umol, 1.0 eq)
and phthiocerol (17 mg, 37.1 pmol, 1.2 eq). Column chromatography (n-pentane-Et20 1:4) yielded the title
compound (37 mg, 25.3 umol, 82%) as a yellow oil. [a]p?® = -60.7 ° (c = 1.0, CHCI3). "H-NMR (400 MHz) &:
7.39-7.23 (m, 12H, CHarom); 6.98-6.94 (m, 2H, CHarom); 5.49 (d, 1H, J = 1.6 Hz, H-1); 5.24 (dd, 1H, /= 2.8, 3.6
Hz, H-4"); 5.20-5.13 (m, 5H, H-1’, H-1”, PhCH2, PhCHH); 5.11 (d, 1H, ] = 2.8 Hz, H-1""); 4.96-4.90 (m, 1H, H-
3"); 4.56 (d, 1H, J = 11.6 Hz, PhCHH); 4.33 (q, 1H, ] = 7.2 Hz, H-5"); 4.18 (dd, 1H, ] = 3.6, 9.6 Hz, H-3"); 4.07-
4.00 (m, 2H, H-3, H-3"); 3.95-3.85 (m, 4H, H-5’, H-5"", CHphw); 3.72-3.69 (m, 2H, H-2, H-2"); 3.61-3.57 (m, 1H,
H-5); 3.54-3.45 (m, 14H, H-2", H-4’, OCH3); 3.34 (s, 3H, OCHs); 3.27 (s, 3H, OCH3); 3.21 (t, 1H, ] = 9.6 Hz, H-
4); 2.90-2.85 (m, 2H, H-4"", CHpnw); 2.54-2.38 (m, 7H, H-2"", COCH2CH3, CHz,phth, OHphen); 1.77-1.07 (m, 53H,
H-2"", H-6, H-6', H-6", H-6"", COCH2CH3s, CHzphtn); 0.91 (t, 3H, J = 7.4 Hz, CHspaen); 0.83 (d, 3H, J = 6.8 Hz,
CH3phen). 13C-APT NMR (101 MHz) 8: 174.4 (COpropiony1); 155.7 (Cq,arom); 154.6 (COcbz); 139.2, 135.4 (Cqarom);
133.0, 128.7, 128.6, 128.4, 128.3, 128.3, 127.6, 127.5 (CHarom); 118.1 (Cqarom); 116.2 (CHarom); 99.9 (C-1");
98.7 (C-1""); 98.4 (C-1"); 94.8 (C-1); 89.5 (Cqalkyne); 86.8 (CHpnw); 84.1 (C-4""); 82.0 (C-4); 81.4 (C-3’); 80.8
(C-27); 80.2 (Cqalkyne); 80.1 (C-2); 79.8 (C-3); 79.5 (C-4’); 78.7 (C-2"); 75.3 (C-3"); 75.2 (PhCH2); 73.5 (C-3");
73.1 (C-4"); 69.6 (PhCHz); 69.6, 69.6 (CHenwm); 69.0 (C-5); 68.8 (C-57); 67.5 (C-5""); 65.6 (C-5"); 61.3, 60.1,
59.1,59.0,57.9,57.5 (OCH3); 42.4, 37.6 (CHzphw); 35.7 (C-2""); 34.9 (CHpnen); 32.7, 29.8, 29.8, 29.7, 29.3, 29.1,
28.9 (CHzphh); 27.8 (CHzpropionyl); 27.7, 26.3, 25.9, 22.5, 19.5 (CHzpnm); 18.3 (C-67); 18.1 (C-6""); 17.9 (C-6);
16.5 (C-6"); 14.9, 10.2 (CH3phth), 9.7 (CH3propiony). IR (thin film, cm1): 1043, 1099, 1256, 1382, 1457, 1507,
1744, 2855, 2928, 3454. HRMS calculated for Cs2H126022Na 1485.86330 [M+Na]*; found 1485.86337.
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Synthesis of PGLs from M. kansasii and M. gastri

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diol)phenyl 2,4-di-O-methyl-3-0-(2-
0-methyl-3-0-(2-0-methyl-3-0-(3-0-benzyloxycarbonyl-4-0-methyl-2,6-dideoxy-a-D-
glucopyranosyl)-4-0-benzyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-

rhamnopyranoside (60)
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The title compound was synthesized according to general procedure C using 50 (39 mg, 34.1 pmol, 1.0 eq)
and phthiocerol (19 mg, 40.9 umol, 1.2 eq). Column chromatography (n-pentane-Et20 1:4) yielded the title
compound (51 mg, 34.1 pmol, 100%) as a yellow oil. [a]p?® =-53.2 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) &:
7.45-7.26 (m, 17H, CHarom); 6.83 (dd, 2H, ] = 1.8, 7.0 Hz, CHarom); 5.49 (d, 1H, ] = 1.6 Hz, H-1); 5.24 (d, 1H, ] =
2.8 Hz, H-1""); 5.18-5.11 (m, 6H, H-1’, H-1”, H-3"” PhCH2, PhCHH); 5.06 (d, 1H, J = 11.6 Hz, PhCHH); 4.64 (d,
1H, ] = 11.2 Hz, PhCHH); 4.57 (d, 1H, ] = 11.2 Hz, PhACHH); 4.23-4.17 (m, 2H, H-3”, H-5"); 4.06-3.86 (m, 6H,
H-3, H-3’, H-5’, H-5"", CHpnw); 3.75-3.71 (m, 3H, H-2, H-2’, H-2"); 3.62-3.55 (m, 2H, H-4", H-5); 3.52-3.46 (m,
13H, H-4', OCHs); 3.34 (s, 3H, OCHs); 3.25 (s, 3H, OCHs); 3.20 (t, 1H, J = 9.6 Hz, H-4); 2.93 (t, 1H, /= 9.2 Hz,
H-4""); 2.90-2.84 (m, 1H, CHpna); 2.42 (dd, 1H, J = 5.2, 12.0 Hz, H-2""); 2.42-2.36 (m, 5H, H-2"", CHzphtn,
OHpntn); 1.79-1.62 (m, 3H, H-2"", CHz,phtn); 1.59-1.10 (m, 53H, H-2"", H-6, H-6’, H-6", H-6"", CH2,pntn); 0.91 (t,
3H, ] = 7.4 Hz, CHspna); 0.83 (d, 3H, J = 6.8 Hz, CHsph). 13C-APT NMR (101 MHz) &: 155.7 (Cqarom); 154.5
(COcnz); 139.3, 138.6, 135.4 (Cqarom); 128.7, 128.7, 128.5, 128.4, 128.3, 127.7, 127.6, 127.4 (CHarom); 118.0
(Cgaarom); 116.2 (CHarom); 99.9 (C-1"); 98.6 (C-1); 98.3 (C-1""); 94.7 (C-1); 89.5 (Cyaikyne); 86.8 (CHpnwn); 84.5
(C-4"7); 81.9 (C-4); 81.4 (C-3’); 80.8 (C-2"); 80.1 (C-3); 80.1 (C-2); 79.9 (C-4"); 79.4 (C-4"); 79.1 (C-2"); 76.0
(C-3"); 75.6 (C-3"); 75.4, 75.1, 69.7 (PhCH2); 69.6, 69.6 (CHenen); 69.0 (C-5); 68.8 (C-5"); 68.0 (C-5"); 67.1
(C-5"); 61.4, 60.8, 59.0, 58.6, 57.9; 57.5 (OCH3); 42.4, 37.6 (CHz,pnth); 35.6 (C-2""); 34.9 (CHenw); 32.7, 29.8,
29.8,29.7,29.3,29.1, 28.9, 27.7, 26.3, 25.9, 22.5, 19.5 (CHzphu); 18.4 (C-6"); 18.2 (C-6""); 17.9 (C-6); 17.0 (C-
6”); 14.9, 10.2 (CHsphw). IR (thin film, cm1): 1040, 1099, 1455, 1507, 1749, 2853, 2928, 3436. HRMS
calculated for CgsH128021Na 1519.88403 [M+Na]*; found 1519.88543.
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4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diyl bismycocerosate)phenyl 2-0-
methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3,4-di-0-benzyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-

rhamnopyranosyl) )-4-0-benzyl-a-L-rhamnopyranoside (61)

BnO

The title compound was synthesized according to general procedure D using 53 (30 mg, 21.7 pmol, 1.0 eq),
mycocerosic acid (31 mg, 65.0 umol, 3.0 eq), DIC (20 pL, 130 pmol, 6.0 eq) and DMAP (24 mg, 195 umol, 9.0
eq). Column chromatography (n-pentane-Etz0 7:3) yielded the title compound (30 mg, 14.3 pmol, 66%) as
a waxy solid. [a]p2> =-82.1 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) &: 7.40-7.22 (m, 22H, CHarom); 6.95 (d, 2H,
J=8.8Hz, CHarom); 5.51 (d, 1H, J = 1.6 Hz, H-1); 5.23-5.19 (m, 2H, H-1”, PhACHH); 5.15 (d, 1H, /= 1.6 Hz, H-1’);
5.00 (d, 1H,J = 11.6 Hz, PhCHH); 4.89-4.80 (m, 4H, PhCHH, PhCHH, CHpnn); 4.73 (d, 1H, J = 12.0 Hz, PhCHH);
4.67-4.63 (m, 2H, PhCHH, PhCHH); 4.54 (d, 1H, J = 11.2 Hz, PhCHH); 4.19 (dd, 1H, J = 3.2, 9.6 Hz, H-3); 4.09-
4.03 (m, 2H, H-3’, H-5"); 3.98-3.89 (m, 2H, H-3”, H-5"); 3.82 (dd, 1H, ] = 3.6, 10.4 Hz, H-2"); 3.77-3.66 (m, 4H,
H-2, H-2’, H-4", H-5); 3.56-3.44 (m, 5H, H-4, H-4’, 0CH3); 3.39 (s, 3H, OCH3); 3.33 (s, 3H, OCH3); 3.21 (s, 3H,
OCHs); 2.90-2.84 (m, 1H, CHrnw); 2.57-2.48 (m, 2H, CHwyc); 2.37 (t, 2H, J = 7.2 Hz, CHzphw); 1.75-0.81 (m,
220H, H-6,H-6’, H-6", CHphth, CH2,phth, CH3,phth, CHmyc, CH2,Myc, CH3myc). 13C-APT NMR (101 MHz) 8:176.1,176.1
(COwmyc); 155.7, 139.3, 139.1, 138.8 (Cqarom); 133.0 128.8, 128.5, 128.5, 128.4, 128.3, 127.9, 127.8, 127.7,
127.5, 127.5, 127.4 (CHarom); 118.0 (Cqarom); 116.2 (CHarom); 100.1 (C-17); 98.9 (C-1'); 94.7 (C-1); 89.5
(Cqalkyne); 86.8 (CHpnen); 80.7 (C-3"); 80.3 (C-2"); 80.1 (Cgaikyne); 80.0 (C-2); 79.9 (C-4); 79.7 (C-3); 78.9 (C-37);
78.6 (C-2"); 77.9 (C-4"); 75.4,75.2,75.0, 72.9 (PhCH2); 70.4 (CHrnw); 69.0 (C-5); 68.7 (C-5"); 67.0 (C-5); 59.1,
59.0 57.8, 57.5 (OCH3); 45.6, 45.4 (CHzmyc); 41.1, 38.6 (CHzpnen); 37.9, 37.9 (CHwmyc); 36.8 (CHzmyc); 34.9
(CHpnwn); 34.8, 32.8 (CHzpntn); 32.1 (CHzmyc); 30.4 (CHzphwn); 30.2 (CHwmyc); 30.1, 29.9, 29.9, 29.8, 29.8, 29.8,
29.7, 29.5, 29.4, 29.2, 29.0 (CH2); 28.2 (CHwmyc); 27.6 (CHzpnen); 27.3 (CHwmyc); 27.1 (CHzmyc); 25.7, 25.3
(CHzphth); 22.8 (CHz,myc); 22.5 (CHzpheh); 20.9, 20.6, 20.6, 20.5 (CH3,myc); 19.6 (CHz,phen); 18.6 (CH3myc); 18.3 (C-
6); 18.1 (C-6); 17.1 (C-6"); 14.8 (CH3phtn); 14.3 (CH3myc); 10.2 (CHaphen). IR (thin film, cm™): 1043, 1099,
1175, 1233, 1378, 1457, 1507, 1733, 2853, 2923. Despite multiple attempts, HRMS data for this molecule

could not be obtained.



Synthesis of PGLs from M. kansasii and M. gastri

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diyl bismycocerosate)phenyl 2,4-di-
0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3,4-di-0-benzyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-

rhamnopyranosyl)-a-L-rhamnopyranoside (62)

(0] —
MeO Q
0 OMe
BnO Q
0 OMe
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BnOOBn

The title compound was synthesized according to general procedure D using 54 (26 mg, 19.9 umol, 1.0 eq),
mycocerosic acid (29 mg, 59.6 pmol, 3.0 eq), DIC (18 pL, 119 pmol, 6.0 eq) and DMAP (22 mg, 179 umol, 9.0
eq). Column chromatography (n-pentane-Etz0 7:3) yielded the title compound (30 mg, 13.4 pmol, 68%) as
a waxy solid. [a]p?5 = -57.5 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) &: 7.40-7.25 (m, 17H, CHarom); 6.95 (d, 2H,
J = 8.8 Hz, CHarom); 5.48 (d, 1H, J = 1.6 Hz, H-1); 5.22-5.10 (m, 2H, H-1”, PhACHH); 5.15 (d, 1H, /= 1.6 Hz, H-1’);
5.00 (d, 1H,/ = 11.6 Hz, PhCHH); 4.87-4.69 (m, 3H, PhCHH, CHpnwn); 4.67 (d, 1H, J = 11.6 Hz, PhCHH); 4.55 (d,
1H, ] = 11.2 Hz, PhCHH); 4.11 (q, 1H, ] = 6.8 Hz, H-5"); 4.06-3.91 (m, 4H, H-3, H-3’, H-3", H-5"); 3.82 (dd, 1H,
J =3.6,10.4 Hz, H-2"); 3.72-3.69 (m, 3H, H-2, H-2’, H-4"); 3.62-3.55 (m, 1H, H-5); 3.53-3.45 (m, 10H, H-4’,
0CHs); 3.39 (s, 3H, OCHs); 3.32 (s, 3H, OCH3); 3.20 (t, 1H, / = 9.6 Hz, H-4); 2.88-2.84 (m, 1H, CHphwm); 2.57-
2.48 (m, 2H, CHwyc); 2.37 (t, 2H, ] = 7.0 Hz, CHz,phen); 1.75-0.81 (m, 218H, CHphen, CHz,phtn, CH3,phen, CHmMyc, CH2,Myc,
CH3myc, H-6, H-6', H-6"). 13C-APT NMR (101 MHz) &8: 176.1, 176.1 (COmyc); 155.7,139.3, 139.1 138.7 (Cqarom);
133.0, 128.6, 128.5, 128.4, 128.4, 128.0, 127.9, 127.8, 127.6, 127.5, 127.5 (CHarom); 118.1 (Cqarom); 116.2
(CHarom); 100.1 (C-1"); 98.8 (C-1"); 94.8 (C-1); 89.5 (Cqalkyne); 86.8 (CHpnen); 81.9 (C-4); 80.9 (C-2"); 80.7 (C-
3’); 80.1 (C-2); 80.1 (C-3); 79.7 (C-4"); 79.0 (C-3"); 78.6 (C-2"); 77.7 (C-4"); 75.2, 75.0, 73.0 (PhCHz); 70.4
(CHpnw); 69.0 (C-5); 68.8 (C-5"); 66.9 (C-5"); 61.4, 59.2, 59.1, 58.0, 57.5 (OCH3); 45.6, 45.4 (CHzmyc); 41.1,
38.6 (CHzphth); 37.9, 37.9 (CHwmyc); 36.8 (CHzmyc); 34.9 (CHphen); 34.8, 32.8 (CHzpnen); 32.1 (CHzmyc); 30.3 (CH-
2pheh); 30.2 (CHwyc); 30.1, 29.9, 29.9, 29.8, 29.8, 29.8, 29.7, 29.5, 29.4, 29.2, 29.0 (CHz); 28.2 (CHwmyc); 27.6
(CH2,pntn); 27.3 (CHmyc); 27.1 (CHzMmyc); 25.7, 25.3 (CHzpnn); 22.8 (CHzmyc); 22.5 (CHzpnm); 20.9, 20.6, 20.6,
20.5 (CH3Mmyc); 19.6 (CHzphn); 18.6 (CH3myc); 18.4 (C-6");17.9 (C-6); 17.1 (C-6"); 14.8 (CH3,phtn); 14.3 (CH3,myc);
10.2 (CHsphen). IR (thin film, cm): 1045, 1100, 1175, 1233, 1378, 1507, 1733, 2853, 2923. Despite multiple

attempts, HRMS data for this molecule could not be obtained.
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Chapter 6

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diyl bismycocerosate)phenyl 2,4-di-
0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3,4,6-tri-0-benzyloxycarbonyl-a-D-
mannopyranosyl)-4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-

rhamnopyranoside (62)
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The title compound was synthesized according to general procedure D using 55 (34 mg, 19.4 pmol, 1.0 eq),
mycocerosic acid (28 mg, 58.3 umol, 3.0 eq), DIC (18 pL, 117 pmol, 6.0 eq) and DMAP (21 mg, 175 umol, 9.0
eq). Column chromatography (n-pentane-Et20 6:4) yielded the title compound (28 mg, 10.5 pmol, 54%) as
awaxy solid. [a]p?5 =-48.1° (c = 1.0, CHCI3). 'H-NMR (400 MHz) &: 7.37-7.21 (m, 22H, CHarom); 6.98-6.95 (m,
2H, CHarom); 5.50 (d, 1H, J = 1.6 Hz, H-1); 5.27 (d, 1H, J = 2.8 Hz, H-4"); 5.23-5.05 (m, 11H, H-1’, H-1”, H-1"",
H-4"", PhCH», PhCHH); 4.93 (dd, 1H, J = 3.2, 10.0 Hz, H-3""); 4.89-4.80 (m, 2H, CHpnwm); 4.58 (d, 1H, /= 11.2
Hz, PhCHH); 4.35-4.29 (m, 3H, H-5”, H-6""); 4.25 (dd, 1H, J = 3.6, 10.0 Hz, H-3"); 4.20-4.16 (m, 1H, H-5"");
4.07 (dd, 1H,/=3.2,9.6 Hz, H-3); 4.00 (dd, 1H, /= 3.0, 9.4 Hz, H-3’); 3.95-3.91 (m, 3H, H-5’, CHpnt); 3.73-3.71
(m, 2H, H-2, H-2""); 3.69 (dd, 1H, J = 1.8, 3.0 Hz, H-2'); 3.64-3.60 (m, 1H, H-5); 3.54-3.48 (m, 8H, H-2", H-4,
OCH3); 3.40 (s, 3H, 0CH3); 3.33 (s, 3H, OCH3); 3.33 (s, 3H, OCHs); 3.23-3.18 (m, 4H, H-4, OCH3); 2.88-2.84 (m,
1H, CHphw); 2.55-2.50 (m, 2H CHwyc); 2.38 (t, 2H, / = 7.2 Hz, CHz,phn); 2.18 (s, 3H, CH3,ac); 1.75-0.81 (m, 198H,
H-6, H-6’, H-6”, CHpnth, CHz,phth, CH3,phth, CHmyc, CH2Myc, CH3,myc). 13C-APT NMR (101 MHz) &: 176.2, 176.1
(COmyc); 170.9 (COac); 155.7 (Cqarom); 155.1, 154.5, 154.4 (COcvz); 139.2,135.4, 135.2, 135.1 (Cgarom); 133.0,
128.7, 128.6, 128.6, 128.5, 128.4, 128.3, 128.2, 127.4 (CHarom); 118.1 (Cgarom); 116.2 (CHarom); 99.5 (C-1");
98.8 (C-1""); 98.5 (C-1"); 94.7 (C-1); 89.6 (Cqaikyne); 86.8 (CHrnen); 82.0 (C-4); 81.7 (C-3"); 80.7 (C-2"); 80.2 (C-
2); 80.1 (Cqalkyne); 79.9 (C-3); 79.4 (C-4’); 78.7 (C-2"); 77.8 (C-2""); 75.2 (PhCH2); 75.0 (C-3"); 73.8 (C-3");
72.9 (C-4"); 70.5 (C-4""); 70.4 (CHpnw); 70.2, 69.8, 69.8 (PhCH2); 69.0 (C-5); 69.0 (C-5""); 68.8 (C-5"); 66.4 (C-
6""); 65.4 (C-5"); 61.3,59.2, 59.0, 58.5, 57.8, 57.5 (OCH3); 45.6, 45.4 (CHzmyc); 41.1, 38.6 (CHz,pnen); 37.9, 37.9
(CHwmyc); 36.8 (CHzmyc); 34.9 (CHphen); 34.8, 32.8 (CHzpnn); 32.1 (CHzmyc); 30.2 (CHzphen); 30.1 (CHmyc); 29.9,
29.9, 29.8, 29.5, 29.4, 29.2, 29.0 (CHz); 28.2 (CHwmyc); 27.6 (CHzphtn); 27.3 (CHwmyc); 27.1 (CHzmyc); 25.7, 25.3
(CHzphth); 22.8 (CHzmyc); 22.5 (CHzphen); 20.9, 20.6, 20.6, 20.5 (CH3myc); 19.6 (CHz,phen); 18.6 (CH3myc); 18.3 (C-
6); 18.0 (C-6); 16.3 (C-6"); 14.8 (CH3phen); 14.3 (CH3myc); 10.2 (CH3phn). IR (thin film, cm™): 1019, 1045,
1099,1129,1175,1235,1378,1457,1507, 1744, 2853, 2923. Despite multiple attempts, HRMS data for this

molecule could not be obtained.
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Synthesis of PGLs from M. kansasii and M. gastri

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diyl bismycocerosate)phenyl 2,4-di-
0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(2,3-di-0-benzyloxycarbonyl-4-0-methyl-6-0-

benzyl-a-D-mannopyranosyl)-4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-o-L-

rhamnopyranoside
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The title compound was synthesized according to general procedure D using 56 (26 mg, 15.2 pmol, 1.0 eq),
mycocerosic acid (22 mg, 45.7 pmol, 3.0 eq), DIC (14 pL, 91.4 pmol, 6.0 eq) and DMAP (17 mg, 137 umol, 9.0
eq). Column chromatography (n-pentane-Etz0 6:4) yielded the title compound (26 mg, 9.88 pmol, 65%) as
a waxy solid. [a]p?> =-47.8 ° (c = 1.0, CHCI3). 'H-NMR (400 MHz) &: 7.39-7.22 (m, 22H, CHarom); 6.98-6.94
(m, 2H, CHarom); 5.49 (d, 1H, / = 1.6 Hz, H-1); 5.28 (d, 1H, /= 2.0 Hz, H-1""); 5.26 (d, 1H, / = 3.6 Hz, H-4"); 5.20-
5.15 (m, 5H, H-1’, H-1”, H-2"”, PhCH2); 5.13-5.08 (m, 3H, PhCH2, PhCHH); 4.99 (dd, 1H, J = 3.0, 9.8 Hz, H-3"");
4.88-4.80 (m, 2H, CHpnn); 4.72 (d, 1H, J = 12.0 Hz, PhCHH); 4.56-4.50 (m, 2H, PhCHH, PhCHH); 4.32-4.26 (m,
2H, H-3”, H-5"); 4.07 (dd, 1H, J = 3.2, 9.6 Hz, H-3); 4.02-3.91 (m, 3H, H-3’, H-5’, H-5""); 3.80 (dd, 1H, J = 4.0,
11.2 Hz, H-6""); 3.73-3.68 (m, 4H, H-2, H-2’, H-4"", H-6""); 3.63-3.47 (m, 9H, H-2”, H-4’, H-5, OCH3); 3.42 (s,
3H, 0CH3); 3.37 (s, 3H, OCHs); 3.33 (s, 3H, OCH3); 3.31 (s, 3H, OCHs); 3.21 (t, 1H, ] = 9.4 Hz, H-4); 2.90-2.84
(m, 1H, CHpnen); 2.55-2.50 (m, 2H, CHwyc); 2.37 (t, 2H, J = 7.0 Hz, CHzphen); 2.21 (s, 3H, CH3ac); 1.75-0.81 (m,
198H, H-6, H-6", H-6", CHphth, CHz phth, CH3 phth, CHmyc, CH2,Myc, CH3myc). 13C-APT NMR (101 MHz) 6:176.2,176.1
(COmyc); 171.1 (€Oac); 155.7 (Cqarom); 154.6, 154.5 (COcvz); 139.1, 138.5, 135.3, 135.0 (Cgarom); 133.0, 128.7,
128.7,128.6,128.5, 128.4, 128.3,128.3, 127.9, 127.9, 127.6, 127.5 (CHarom); 118.1 (Cgaarom); 116.2 (CHarom);
99.7 (C-1”); 98.6 (C-1""); 98.4 (C-1"); 94.8 (C-1); 89.5 (Cqoalkyne); 86.8 (CHrhen); 82.1 (C-4); 81.8 (C-3"); 80.7 (C-
2'); 80.2 (Cqalkyne); 80.1 (C-2); 79.8 (C-3); 79.4 (C-4;); 78.8 (C-2"); 75.8 (C-3""); 75.4 (PhCHz); 74.2 (C-4"");
73.7 (C-2""); 73.6 (PhCHz); 73.0 (C-4"); 72.9 (C-3"); 72.1 (C-5""); 70.4 (CHenw); 70.1, 69.9 (PhCH2); 69.0 (C-
5); 68.8 (C-5"); 65.3 (C-5"); 61.3,60.7, 59.1, 58.9, 57.8, 57.5 (OCH3); 45.6, 45.4 (CHz,myc); 41.1, 38.6 (CHz,phen);
37.9 (CHwmyc); 36.8 (CHzmyc); 34.9 (CHphwn); 34.8, 32.8 (CHzphn); 32.1 (CHzMyc); 30.2 (CHzpnn); 30.1 (CHwmyc);
29.9,29.9, 29.8, 29.8, 29.5, 29.4, 29.2, 29.0 (CH2); 28.2 (CHwmyc); 27.6 (CHzphn); 27.3 (CHwyc); 27.1 (CHzmyc);
25.7, 25.3 (CHzpnwn); 22.8 (CHzmyc); 22.5 (CHzphen); 20.9 (CHzac); 20.6, 20.5 (CH3myc); 19.6 (CHzphn); 18.6
(CHszmyc); 18.3 (C-6'); 17.9 (C-6); 16.3 (C-6"); 14.8 (CHzpnen); 14.3 (CH3myc); 10.2 (CH3phen). IR (thin film, cm-
1): 1045, 1099, 1173, 1235, 1275, 1378, 1507, 1749, 2853, 2923. Despite multiple attempts, HRMS data for

this molecule could not be obtained.
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Chapter 6

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diyl bismycocerosate)phenyl 2,4-di-
0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(2,4-di-0-methyl-3,6-di-0-benzyloxycarbonyl-a-D-
mannopyranosyl)-4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-

rhamnopyranoside (65)

MeO

The title compound was synthesized according to general procedure D using 57 (20 mg, 12.3 pmol, 1.0 eq),
mycocerosic acid (18 mg, 36.8 pmol, 3.0 eq), DIC (11 pL, 73.6 pmol, 6.0 eq) and DMAP (14 mg, 110 umol, 9.0
eq). Column chromatography (n-pentane-Et20 1:1) yielded the title compound (16 mg, 6.37 pmol, 52%) as
a waxy solid. [a]p2> =-86.6 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) &: 7.39-7.21 (m, 17H, CHarom); 6.96 (d, 2H,
J=8.8 Hz, CHarom); 5.49 (d, 1H, /= 1.6 Hz, H-1); 5.26 (d, 1H, ] = 3.2 Hz, H-4"); 5.20-5.11 (m, 8H, H-1’, H-1”, H-
1", PhCH2, PhCHH); 4.88-4.83 (m, 3H, H-3"", CHpenwn); 4.57 (d, 1H, J = 11.6 Hz, PhCHH); 4.47 (dd, 1H, /= 1.8,
11.8 Hz, H-6""); 4.37-4.31 (m, 2H, H-5", H-6""); 4.24 (dd, 1H, ] = 3.4, 10.2 Hz, H-3"); 4.06 (dd, 1H, /= 3.0,9.4
Hz, H-3); 4.02-3.94 (m, 2H, H-3’, H-5""); 3.94-3.91 (m, 1H, H-5"); 3.72 (dd, 1H, J = 2.0, 3.2 Hz, H-2); 3.69 (dd,
1H,J = 1.6, 2.8 Hz, H-2'); 3.65 (dd, 1H, ] = 1.8, 3.0 Hz, H-2""); 3.66-3.58 (m, 2H, H-4""", H-5); 3.53-3.50 (m, 8H,
H-2”,H-4’, 0CH3); 3.41 (s, 6H, OCH3); 3.34 (s, 3H, OCH3); ); 3.33 (s, 3H, OCH3); 3.24-3.18 (m, 4H, H-4, OCH3);
2.86-2.82 (m, 1H, CHpneh); 2.55-2.50 (m, 2H, CHwyc); 2.37 (t, 2H, ] = 7.0 Hz, CHzphtn); 2.19 (s, 3H, CH3ac); 1.75-
0.81 (m, 222H, H-6, H-6’, H-6", CHphth, CHz,phth, CH3,phen, CHmyc, CH2Myc, CH3Myc). '3C-APT NMR (101 MHz) &:
176.2, (COmyc); 171.0 (€COAc); 155.7 (Cqarom); 155.3, 154.7 (COcbz); 139.2, 135.4 (Cqarom); 133.0, 128.7, 128.7,
128.6,128.6,128.4,128.3,128.2,127.5, 127.4 (CHarom); 118.1 (Cgarom); 116.2 (CHarom); 99.6 (C-1"); 98.6 (C-
1"7);98.5 (C-1’); 94.7 (C-1); 89.6 (CHpnm); 82.1 (C-4); 81.7 (C-3’); 80.7 (C-2"); 80.2 (Cqalkyne); 80.1 (C-2); 79.9
(C-3); 79.4 (C-4"); 78.7 (C-2"); 78.3 (C-2""); 77.5 (C-3""); 75.2 (PhCH2); 74.4 (C-4""); 73.5 (C-3"); 73.0 (C-4”);
70.4 (CHenw); 70.2 (C-5""); 69.8, 69.7 (PhCH2); 69.0 (C-5); 68.8 (C-5'); 66.9 (C-6"); 65.3 (C-5"); 61.3, 60.7,
59.1,59.0, 58.6,57.8,57.5 (OCHs); 45.6, 45.4 (CHzmyc); 41.1, 38.6 (CHzphth); 37.9 (CHmyc); 36.8 (CHzmyc); 34.9
(CHphn); 34.8, 32.8 (CHzphtn); 32.1 (CHzmyc); 30.2 (CHzpheh); 30.1 (CHmyc); 29.9, 29.9, 29.8, 29.5, 29.4, 29.2,
29.0 (CH2); 28.2 (CHwmyc); 27.6 (CHz,phen); 27.3 (CHmyc); 27.1 (CHzmyc); 25.7, 25.3 (CHzphn); 22.8 (CHzmyc); 22.5
(CHzphh); 20.9 (CHs,ac); 20.6, 20.5 (CH3myc); 19.6 (CHzphen); 18.6 (CH3myc); 18.3 (C-6'); 18.0 (C-6); 16.3 (C-6");
14.8 (CHspntn); 14.3 (CH3myc); 10.2 (CH3pnen). IR (thin film, cm1): 1043, 1098, 1129, 1175, 1252, 1378, 1457,
1507, 1740, 2853, 2923. Despite multiple attempts, HRMS data for this molecule could not be obtained.
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Synthesis of PGLs from M. kansasii and M. gastri

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diyl bismycocerosate)phenyl 2,4-di-
0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(3-0-benzyloxycarbonyl-4-0-methyl-2,6-dideoxy-
a-D-glucopyranosyl)-4-0-acetyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-

rhamnopyranoside (66)

AcOO
CbzO
MeO o

The title compound was synthesized according to general procedure D using 58 (29 mg, 20.3 pmol, 1.0 eq),
mycocerosic acid (29 mg, 60.8 umol, 3.0 eq), DIC (19 pL, 122 pmol, 6.0 eq) and DMAP (22 mg, 183 umol, 9.0
eq). Column chromatography (n-pentane-Et20 6:4) yielded the title compound (25 mg, 10.5 pmol, 52%) as
a waxy solid. [a]p?5 =-41.4° (c = 1.0, CHCI3). 'H-NMR (400 MHz) &: 7.39-7.23 (m, 12H, CHarom); 6.96 (d, 2H,
J=8.8 Hz, CHarom); 5.49 (s, 1H, H-1); 5.23 (d, 1H, J = 3.2 Hz, H-4"); 5.20-5.11 (m, 6H, H-1’, H-1”, H-1"”, PhCHz,
PhCHH); 4.97-4.92 (m, 1H, H-3""); 4.89-4.80 (m, 2H, CHpnn); 4.56 (d, 1H, J = 11.2 Hz, PhCHH); 4.33 (q, 1H,
=7.2 Hz, H-5"); 418 (dd, 1H, ] = 3.4, 10.2 Hz, H-3"); 4.06 (dd, 1H, / = 2.8, 9.2 Hz, H-3"); 4.06 (dd, 1H, /= 2.8,
9.2 Hz, H-3); 4.02 (dd, 1H, J = 3.0, 9.2 Hz, H-3"); 3.95-3.85 (m, 2H, H-5’, H-5""); 3.72-3.70 (m, 2H, H-2, H-2");
3.63-3.46 (m, 15H, H-2", H-4’, H-5, OCH3); 3.33 (s, 3H, OCH3); 3.27 (s, 3H, OCH3); 3.21 (t, 1H, ] = 9.6 Hz, H-4);
2.89-2.85 (m, 2H, H-4"", CHenw); 2.54-2.51 (m, 2H, CHwyc); 2.37 (t, 2H, J = 7.0 Hz, CHzpnw); 2.30 (dd, 1H, ] =
4.4,12.2 Hz, H-2""); 2.20 (s, 3H, CH3c); 1.75-0.81 (m, 206H, H-2"", H-6, H-6’, H-6", H-6"", CHphth, CH2,phth,
CH3 phth, CHwmyc, CHzMyc, CH3myc). 13C-APT NMR (101 MHz) 8: 176.2 (COwmyc); 171.0 (COac); 155.7 (Cqarom); 154.6
(COcbz); 139.2, 135.4 (Cgarom); 133.0, 128.7, 128.6, 128.4, 128.3, 127.6, 127.5 (CHarom); 118.1 (Cgaarom); 116.2
(CHarom); 99.9 (C-1"); 98.7 (C-1""); 98.5 (C-1"); 94.7 (C-1); 89.5 (Cq,aikyne); 86.8 (CHphen); 84.2 (C-4""); 82.1 (C-
4); 81.5 (C-3’); 80.8 (C-2"); 80.1 (Cqaikyne); 80.1 (C-2); 79.9 (C-3); 79.5 (C-4'); 78.7 (C-2"); 75.4 (C-3""); 75.2
(PhCH2); 73.4 (C-4"); 73.2 (C-3"); 70.4 (CHpnw); 69.7 (PhCH2); 69.0 (C-5); 68.8 (C-57); 67.7 (C-5"); 65.5 (C-
5”); 61.3, 60.3, 59.1, 58.9, 57.8, 57.5 (OCH3); 45.6, 45.4 (CHzmyc); 41.1, 38.6 (CHzph); 37.9 (CHwmyc); 36.7
(CHzmyc); 35.7 (C-2"); 34.9 (CHphen); 34.8, 32.8 (CHzphth); 32.1 (CHzmyc); 30.2 (CHzphen); 30.1 (CHwmyc); 29.9,
29.9, 29.8, 29.5, 29.4, 29.2, 29.0 (CHz); 28.2 (CHwmyc); 27.6 (CHzphtn); 27.3 (CHwmyc); 27.1 (CHzmyc); 25.7, 25.3
(CH2,phth); 22.8 (CHz,Myc); 22.5 (CHz,pnen); 21.0 (CH3,ac); 20.9, 20.6, 20.5 (CH3Myc); 19.6 (CHz,pnen); 18.6 (CH3myc);
18.3 (C-6"); 18.1 (C-6"); 17.9 (C-6); 16.5 (C-6"); 14.8 (CHzphwn); 14.3 (CH3myc); 10.2 (CH3phen). IR (thin film,
cm1):1043,1100,1175,1235,1258,1378,1457,1507, 1736, 2853, 2923. Despite multiple attempts, HRMS

data for this molecule could not be obtained.
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Chapter 6

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diyl bismycocerosate)phenyl 2,4-di-
0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(3-0-benzyloxycarbonyl-4-0-methyl-2,6-dideoxy-
a-D-glucopyranosyl)-4-0-propionyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-

rhamnopyranoside (67)

\)\O
CbzO
MeO o)

The title compound was synthesized according to general procedure D using 59 (29 mg, 19.6 pmol, 1.0 eq),
mycocerosic acid (28 mg, 58.8 umol, 3.0 eq), DIC (18 pL, 118 pmol, 6.0 eq) and DMAP (22 mg, 176 umol, 9.0
eq). Column chromatography (n-pentane-Etz0 6:4) yielded the title compound (28 mg, 11.7 pmol, 60%) as
a waxy solid. [«]p?5 = -41.0 ° (c = 1.0, CHCl3). H-NMR (400 MHz) &: 7.38-7.26 (m, 12H, CHarom); 6.96 (d, 2H,
] = 8.8 Hz, CHarom); 5.49 (d, 1H, ] = 1.6 Hz, H-1); 5.24 (d, 1H, ] = 2.8 Hz, H-4"); 5.24 (dd, 1H, ] = 2.8, 3.6 Hz, H-
4”); 5.20-5.13 (m, 5H, H-1’, H-1”, PhCHz, PhCHH); 5.10 (d, 1H, J = 2.8 Hz, H-1""); 4.96-4.83 (m, 3H, H-3"",
CHphn); 4.56 (d, 1H, ] = 11.2 Hz, PhCHH); 4.33 (q, 1H, J = 7.6 Hz, H-5"); 4.18 (dd, 1H, ] = 3.4, 10.2 Hz, H-3");
4.08-4.00 (m, 2H, H-3, H-3'); 3.95-3.85 (m, 2H, H-5', H-5""); 3.72-3.69 (m, 2H, H-2, H-2); 3.63-3.59 (m, 1H,
H-5); 3.54-3.45 (m, 14H, H-2", H-4’, OCH3); 3.33 (s, 3H, OCHs); 3.27 (s, 3H, OCH3); 3.21 (t, 1H, ] = 9.6 Hz, H-
4); 2.89-2.84 (m, 2H, H-4"", CHpnn); 2.54-2.42 (m, 4H, CHwyc, COCH2CHs); 2.35 (t, 2H, ] = 7.2 Hz, CHzphar); 2.29
(dd, 1H,J = 5.2, 11.6 Hz, H-2""); 1.75-0.81 (m, 193H, H-2"", H-6, H-6’, H-6", H-6"", COCH2CH3, CHphth, CH2,phth,
CH3 phth, CHwmyc, CHzMyc, CH3myc). 13C-APT NMR (101 MHz) 8: 176.1 (COmyc); 174.4 (COpropiony1); 155.7 (Cqarom);
154.6 (COcpz); 139.2, 135.4 (Cqarom); 133.0, 128.7, 128.6, 128.4, 128.3, 128.3, 127.6, 127.5 (CHarom); 118.1
(Cgarom); 116.2 (CHarom); 99.9 (C-1"); 98.7 (C-1""); 98.5 (C-1"); 94.8 (C-1); 89.5 (Cyalkyne); 86.8 (CHpnw); 84.1
(C-4); 82.1 (C-4); 81.5 (C-3"); 80.8 (C-2'); 80.2 (Caaliyne); 80.1 (C-2); 79.8 (C-3); 79.5 (C-4); 78.7 (C-2"); 75.3
(C-3"); 75.2 (PhCHz2); 73.5 (C-3"); 73.1 (C-4"); 70.4 (CHpwn); 69.7 (PhCH2); 69.0 (C-5); 68.8 (C-5'); 67.6 (C-
5"); 65.6 (C-5"); 61.3, 60.1, 59.1, 59.0, 57.9, 57.5 (OCHs); 45.6, 45.4 (CHzmyc); 41.1, 38.6 (CHaph); 37.9
(CHwyo); 36.8 (CHzmyc); 35.8 (C-2""); 34.9 (CHphen); 34.8, 32.8 (CHaph); 32.1 (CHzmyc); 30.2 (CHzphen); 30.1
(CHwyd); 29.9, 29.9, 29.8, 29.8, 29.5, 29.4, 29.2, 29.0 (CH2); 28.2 (CHwmyc); 27.9 (CHzpropionyl); 27.6 (CHz,phen);
27.3 (CHwmyc); 27.1 (CHzmyc); 25.7, 25.3 (CHz,phen); 22.8 (CHzmyc); 22.5 (CHz,phn); 20.9, 20.6, 20.6, 20.5 (CHsz myc);
19.6 (CHzphn); 18.6 (CHsmyc);18.3 (C-6'); 18.1 (C-6"); 17.9 (C-6); 16.5 (C-6"); 14.8 (CHspher); 14.3 (CHsmyc);
10.3 (CHs,phen); 9.7 (CHs,propionyt)- IR (thin film, cm1): 1043, 1100, 1129, 1175, 1256, 1379, 1464, 1507, 1736,
2853, 2923. Despite multiple attempts, HRMS data for this molecule could not be obtained.
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Synthesis of PGLs from M. kansasii and M. gastri

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-26-yne-9,11-diyl bismycocerosate)phenyl 2,4-di-
0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(3-0-benzyloxycarbonyl-4-0-methyl-2,6-dideoxy-
a-D-glucopyranosyl)-4-0-benzyl-a-L-fucopyranosyl)-4-0-benzyl-a-L-rhamnopyranosyl)-a-L-

rhamnopyranoside (68)

o =
MeO Q
0 OMe
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The title compound was synthesized according to general procedure D using 60 (37 mg, 24.3 pmol, 1.0 eq),
mycocerosic acid (35 mg, 72.9 umol, 3.0 eq), DIC (23 pL, 146 pmol, 6.0 eq) and DMAP (27 mg, 219 umol, 9.0
eq). Column chromatography (n-pentane-Etz0 6:4) yielded the title compound (38 mg, 15.3 pmol, 63%) as
a waxy solid. [a]p?5 = -35.2 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) &: 7.45-7.26 (m, 17H, CHarom); 6.95 (d, 2H,
] =9.2 Hz, CHarom); 5.48 (d, 1H, ] = 1.6 Hz, H-1); 5.24 (d, 1H, ] = 2.4 Hz, H-1""); 5.18-5.11 (m, 6H, H-1’, H-1",
H-3"”, PhCHz, PhCHH); 5.06 (d, 1H, / = 11.6 Hz, PhCHH); 4.89-4.80 (m, 2H, CHpnw); 4.64 (d, 1H, /= 11.6 Hz,
PhCHH); 4.57 (d, 1H, ] = 11.6 Hz, PhCHH); 4.23-4.17 (m, 2H, H-3", H-5"); 4.06-3.86 (m, 4H, H-3, H-3’, H-5,
H-5""); 3.75-3.71 (m, 3H, H-2, H-2’, H-2"); 3.62-3.57 (m, 2H, H-4”, H-5); 3.52-3.42 (m, 13H, H-4’, 0CH3); 3.33
(s, 3H, OCHs); 3.24 (s, 3H, OCH3); 3.20 (t, 1H, /= 9.6 Hz, H-4); 2.93 (t, 1H, /= 9.2 Hz, H-4""); 2.88-2.84 (m, 1H,
CHphn); 2.54-2.51 (m, 2H, CHwmyc); 2.42-2.36 (m, 3H, H-2"", CHz,phu); 1.75-0.81 (m, 206H, H-2"", H-6, H-6’, H-
6”, H-6"", CHphth, CHz,pheh, CH3,phth, CHwye, CH2mMyc, CH3,myc). 13C-APT NMR (101 MHz) &8: 176.2, 176.1 (COmyc);
155.7 (Cgarom); 154.5 (COcbz); 139.4, 138.6, 135.4 (Cqarom); 128.7, 128.7, 128.5, 128.4, 128.3, 127.7, 127.6,
127.4 (CHarom); 118.1 (Cgaarom); 116.2 (CHarom); 99.9 (C-1""); 98.6 (C-1'); 98.4 (C-1""); 94.8 (C-1); 89.5 (Cqalkyne);
86.8 (CHpnw); 84.5 (C-4""); 81.9 (C-4); 81.4 (C-3'); 80.9 (C-2"); 80.2 (Cqalkyne); 80.1 (C-3); 80.1 (C-2); 79.9 (C-
4");79.4 (C-4"); 79.2 (C-2"); 76.0 (C-3"); 75.7 (C-3"); 75.4, 75.1 (PhCHz); 70.4 (CHphwn); 69.8 (PhCH2); 69.0
(C-5); 68.8 (C-5); 68.0 (C-5""); 67.1 (C-5"); 61.4, 60.9, 59.0, 58.6, 57.9; 57.5 (OCH3); 45.6, 45.4 (CHz,myc); 41.1,
38.6 (CHzphw); 37.9 (CHwmyc); 36.8 (CHzmyc); 35.6 (C-2""); 34.9 (CHpnwn); 34.8, 32.8 (CHzpnn); 32.1 (CHzmyc);
30.2 (CHzphtn); 30.1 (CHuyc); 29.9, 29.9, 29.8, 29.8, 29.8, 29.7, 29.5, 29.4, 29.2, 29.0 (CHz); 28.2 (CHwmyc); 27.6
(CHzphn); 27.3 (CHwyc); 27.1 (CHzmyc); 25.7, 25.3 (CHzpnen); 22.8 (CHzmyc); 22.5 (CHzpnen); 20.9, 20.6, 20.6,
20.5 (CHzMmyc); 19.6 (CHzphtn); 18.6 (CH3zmyc); 18.4 (C-6'); 18.3 (C-6""); 17.9 (C-6); 17.1 (C-6"); 14.8 (CH3,phtn);
14.3 (CH3myc); 10.2 (CHs,phen). IR (thin film, cm1): 1040, 1100, 1128, 1175, 1256, 1507, 1734, 2853, 2923.

Despite multiple attempts, HRMS data for this molecule could not be obtained.
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4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-9,11-diyl bismycocerosate)phenyl 2-0-methyl-3-
0-(2-0-methyl-3-0-(2-0-methyl-a-L-fucopyranosyl)-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside
(69)

0 OMe
(9]

HO
9 Ome
Q7 ove

HOOH
Compound 61 (28 mg, 12.1 umol, 1.0 eq) was hydrogenated using general procedure E to give the title
compound (20 mg, 10.2 umol, 84%) as a pale oil. [a]p?° = -42.4 ° (c = 1.0, CHCl3). 'H-NMR (400 MHz) &: 7.10
(d, 2H, J = 8.8 Hz, CHarom); 6.99 (d, 2H, ] = 8.8 Hz, CHarom); 5.51 (d, 1H, J = 1.2 Hz, H-1); 5.21 (d, 1H, /= 1.2 Hz,
H-1"); 5.15 (d, 1H, J = 3.6 Hz, H-1"); 4.84 (quint, 2H, ] = 6.4 Hz, CHenw); 4.22 (q, 1H, J = 6.4 Hz, H-5"); 4.08-
4.03 (m, 2H, H-3, H-3"); 3.94-3.87 (m, 1H, H-5'); 3.83 (d, 1H,J = 2.4 Hz, H-4"); 3.81-3.75 (m, 4H, H-2, H-3’, H-
5, OH); 3.72-3.63 (m, 3H, H-2’, H-4, H-4"); 3.55-3.44 (m, 10H, H-2”, OCH3); 3.33 (s, 3H, OCH3); 2.88-2.84 (m,
1H, CHphth); 2.57-2.50 (m, 5H, CHz,phth, CHumyc, OH); 1.77-0.80 (m, 222H, H-6, H-6’, H-6", CHphth, CH2,phth, CH3,phth,
CHwyc, CH2Myc, CH3myc). 13C-APT NMR (101 MHz) 8: 176.2, 176.2 (COmyc); 154.7, 137.1 (Cgaarom); 129.5, 116.2
(CHarom); 99.9 (C-1"); 99.3 (C-1"); 95.0 (C-1); 86.8 (CHpnw); 83.1 (C-3"); 80.3 (C-2 and C-2’); 80.3 (C-3); 79.5
(C-2"); 72.0 (C-4"); 71.7 (C-4"); 71.6 (C-4); 70.4 (CHpnn); 69.9 (C-3"); 69.2 (C-5); 69.1 (C-5'); 66.7 (C-57);
59.4,58.7,58.7,57.5 (OCHs); 45.6, 45.4 (CHz,myc); 41.1, 38.6 (CHz,phtn); 37.9 (CHmyc); 36.8, 35.3 (CHzmyc); 34.9
(CHphth); 34.8, 32.8 (CHzphth); 32.1 (CHzmyc); 31.9, 30.2 (CHzpnem); 30.1 (CHwmyc); 29.9, 29.9, 29.8, 29.7, 29.5
(CHz); 28.2 (CHwmyc); 27.6 (CHzphw); 27.3 (CHwmyc); 27.1 (CHzmyc); 25.7, 25.3 (CHzpntn); 22.8 (CHzmyc); 22.5
(CHzpnn); 20.9, 20.6, 20.5, 20.5, 18.6 (CHswmyc); 18.2 (C-6) 17.9 (C-6"); 16.5 (C-6"); 14.8 (CHsphm); 14.3
(CHszMyc); 10.3 (CHs,phen). IR (thin film, cm1): 1036, 1098, 1129, 1173, 1378, 1464, 1508, 1734, 2853, 2923,
3427. HRMS calculated for C120H225018 1955.67196 [M+H]*; found 1955.67197.



Synthesis of PGLs from M. kansasii and M. gastri

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-9,11-diyl bismycocerosate)phenyl 2,4-di-0-
methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-a-L-fucopyranosyl-a-L-rhamnopyranosyl)-a-L-

rhamnopyranoside (70)
o]
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Compound 62 (28 mg, 12.5 pmol, 1.0 eq) was hydrogenated using general procedure E to give the title
compound (15 mg, 7.6 pmol, 61%) as a pale oil. [a]p?5 = -55.6 ° (¢ = 1.0, CHCl3). 'H-NMR (400 MHz) §: 7.09
(d, 2H, J = 8.4 Hz, CHarom); 6.97 (d, 2H, ] = 8.8 Hz, CHarom); 5.48 (d, 1H, /= 1.2 Hz, H-1); 5.19 (d, 1H, /= 1.2 Hz,
H-1); 5.14 (d, 1H, ] = 4.0 Hz, H-1"); 4.84 (quint, 2H, ] = 6.4 Hz, CHpnw); 4.25 (q, 1H, J = 6.4 Hz, H-5"); 4.12 (dd,
1H, J= 3.4, 9.8 Hz, H-3); 4.06 (dd, 1H, J = 3.2, 10.0 Hz, H-3"); 3.91-3.86 (m, 1H, H-5"); 3.83 (d, 1H, J = 2.8 Hz,
H-4"); 3.78 (dd, 1H, ] = 3.2, 9.6 Hz, H-3"); 3.73-3.61 (m, 3H, H-2, H-2’, H-4’, H-5); 3.56-3.45 (m, 13H, H-2",
0CHs); 3.33 (s, 3H, OCH3); 3.23 (t, 1H, / = 9.6 Hz, H-4); 2.88-2.84 (m, 1H, CHpnw); 2.72 (bs, 1H, OH); 2.56-2.48
(m, 4H, CHz,phth, CHwmyc); 2.41 (bs, 1H, OH); 1.77-0.81 (m, 221H, H-6, H-6’, H-6", CHphth, CH2,pnth, CH3,phth, CHwyc,
CHzMmyc, CH3myc). 13C-APT NMR (101 MHz) 6: 176.1 (COwmyc); 154.6, 137.0 (Cqarom); 129.4, 116.2 (CHarom); 99.8
(C-17); 99.4 (C-1’); 95.1 (C-1); 86.8 (CHenw); 83.0 (C-3’); 82.4 (C-4); 80.6, 80.5 (C-2 and C-2); 79.5 (C-2");
79.3 (C-3) 72.0 (C-4"); 71.7 (C-4"); 70.4 (CHpnw); 69.9 (C-3"); 69.1 (C-5); 68.9 (C-5'); 66.5 (C-5"); 61.2, 59.4,
58.7, 58.7, 57.5 (OCHs); 45.6, 45.4 (CHzwmyc); 41.1, 38.6 (CHzphen); 37.9 (CHwmyc); 36.8, 35.3 (CHzmyc); 34.9
(CHphtn); 34.8, 32.8 (CHzpnth); 32.1 (CHzmyc); 31.9, 30.2 (CHzpnen); 30.1 (CHwmyc); 29.9, 29.9, 29.8, 29.7, 29.5
(CHz2); 28.2 (CHwmyc); 27.6 (CHzpnth); 27.3 (CHwmyc); 27.1 (CHzmyc); 25.7, 25.3 (CHzphen); 22.8 (CHzmyc); 22.5
(CHzpnn); 20.9, 20.6, 20.5, 20.5, 18.6 (CH3wmyc); 18.0 (C-6) 18.0 (C-6"); 16.5 (C-6"); 14.8 (CHspnm); 14.3
(CH3myc); 10.3 (CH3,phn). IR (thin film, cm): 1100, 1132, 1173, 1229, 1378, 1461, 1510, 1734, 2853, 2923,
3421. HRMS calculated for Ci21H227018Na 1969.68761 [M+H]*; found 1969.68743.
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4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-9,11-diyl bismycocerosate)phenyl 2,4-di-0-
methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-a-D-mannopyranosyl)-4-0-acetyl-o-L-

fucopyranosyl)-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (71)
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Compound 63 (22 mg, 8.2 pmol, 1.0 eq) was hydrogenated using general procedure E to give the title
compound (16 mg, 7.3 pmol, 89%) as a pale oil. [a]p?> = -37.8 ° (c = 1.0, CHCI3). 'H-NMR (500 MHz) &: 7.09
(d, 2H, J = 8.5 Hz, CHarom); 6.97 (d, 2H, J = 9.0 Hz, CHarom); 5.47 (d, 1H, J = 1.5 Hz, H-1); 5.26 (d, 1H, J = 2.5 Hz,
H-4"); 5.21-5.20 (m, 2H, H-1’, H-1""); 5.12 (d, 1H, ] = 3.5 Hz, H-1"); 4.84 (quint, 2H, ] = 6.3 Hz, CHpnw); 4.31
(q, 1H,/ = 6.5 Hz, H-5"); 4.22 (dd, 1H, J = 3.5, 10.0 Hz, H-3"); 4.12 (dd, 1H, ] = 3.3, 9.8 Hz, H-3); 3.92-3.85 (m,
2H, H-5’, H-6""); 3.83-3.77 (m, 2H, H-3’, H-6""); 3.73-3.44 (m, 24H, H-2, H-2’, H-2", H-2"", H-3"", H-4’, H-4"",
H-5, H-5", 0CHs); 3.33 (s, 3H, OCHs); 3.27 (t, 1H, ] = 9.5 Hz, H-4); 2.87-2.84 (m, 1H, CHphm); 2.56-2.48 (m,
4H, CHzphtn, CHwyc); 2.17 (s, 3H, CHsac); 1.76-0.81 (m, 185H, H-6, H-6’, H-6", CHpnth, CH2,phth, CH3,phth, CHwmyc,
CHa,myc, CH3,myc). 13C-APT NMR (125 MHz) 8: 176.2, 176.1 (COwmyc); 170.9 (COac); 154.6, 137.0 (Cgarom); 129.5,
116.3 (CHarom); 100.5 (C-1"); 99.3 (C-1"); 98.3 (C-1""); 95.1 (C-1); 86.8 (CHrntn); 83.5 (C-3"); 82.4 (C-4); 80.7
(C-2");80.5 (C-2); 80.2 (C-2"); 79.7 (C-2"); 79.2 (C-3); 74.3 (C-3"); 73.4 (C-4"); 72.5 (C-5""); 71.7 (C-4"); 71.4
(C-3""); 70.4 (CHpnwn); 69.4 (C-4""); 69.0 (C-5"); 68.9 (C-5); 65.9 (C-5"); 62.8 (C-6"); 61.2, 59.8, 59.1, 58.9,
58.7, 57.5 (OCH3); 45.6, 45.4 (CHzmyc); 41.1, 38.6 (CHzpnen); 37.9, 37.9 (CHwmyc); 36.8, 35.3 (CHzmyc); 35.0
(CHphwn); 34.8, 32.8 (CHzpheh); 32.1 (CHzmyc); 31.9, 30.2 (CHzpnen); 30.1 (CHwmyc); 29.9, 29.9, 29.8, 29.7, 29.5
(CHz); 28.2 (CHmyc); 27.6 (CHzphw); 27.4 (CHwmyc); 27.1 (CHzmyc); 25.7, 25.3 (CHzphn); 22.8 (CHzmyc); 22.5
(CHzphth); 21.0 (CH3,ac); 20.9, 20.6, 20.6, 20.5, 18.6 (CH3,myc); 18.0 (C-6) 18.0 (C-6'); 16.4 (C-6"); 14.9 (CH3,phn);
14.3 (CH3myc); 10.3 (CHs,phen). IR (thin film, cm™): 1040, 1073, 1100, 1135, 1173, 1233, 1378, 1464, 1510,
1734, 2853, 2923, 3429. HRMS calculated for C130H240024 2187.76665 [M+H]*; found 2187.76668.
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4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-9,11-diyl bismycocerosate)phenyl 2,4-di-0-
methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(4-0-methyl-a-D-mannopyranosyl)-4-0-acetyl-o-L-

fucopyranosyl)-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (72)

Compound 64 (23 mg, 8.7 pmol, 1.0 eq) was hydrogenated using general procedure E to give the title
compound (15 mg, 6.9 pmol, 78%) as a pale oil. [a]p?5 = -37.2 ° (c = 1.0, CHCl3). tH-NMR (500 MHz) &: 7.09
(d, 2H, J = 9.0 Hz, CHarom); 6.97 (d, 2H, ] = 8.5 Hz, CHarom); 5.47 (d, 1H, ] = 1.5 Hz, H-1); 5.23 (d, 1H, /= 3.0 Hz,
H-4"); 5.20 (s, 1H, H-1"); 5.13-5.12 (m, 2H, H-1", H-1""); 4.84 (quint, 2H, ] = 6.5 Hz, CHphn); 4.29 (q, 1H, ] =
6.6 Hz, H-5"); 4.21 (dd, 1H,J = 3.5, 10.0 Hz, H-3"); 4.11 (dd, 1H, J = 3.3, 9.8 Hz, H-3); 4.00-3.95 (m, 2H, H-2"",
OH); 3.91-3.85 (m, 2H, H-5’, H-6""); 3.79-3.77 (m, 3H, H-3’, H-3"”, H-6""); 3.71-3.62 (m, 5H, H-2, H-2’, H-4, H-
5,H-5""); 3.59-3.46 (m, 14H, H-2”, H-4"”, 0CH3); 3.33 (s, 3H, OCH3); 3.22 (t, 1H, ] = 9.8 Hz, H-4); 3.04 (bs 1H,
OH); 2.87-2.84 (m, 1H, CHphwh); 2.56-2.50 (4H, CHz,phen, CHwmyc); 2.15 (s, 3H, CH3ac); 1.76-0.81 (m, 186H, H-6,
H-6’, H-6", CHphth, CH2,phth, CH3,phth, CHwmyc, CH2,myc, CH3,myc). 13C-APT NMR (125 MHz) &: 176.1 (COmyc); 170.8
(€Oac); 154.6, 137.0 (Cqarom); 129.5,116.3 (CHarom); 101.5 (C-1"); 100.3 (C-1""); 99.1 (C-1'); 95.1 (C-1); 86.8
(CHpnwm); 83.3 (C-3'); 82.4 (C-4); 80.6 (C-2); 80.5 (C-27); 79.5 (C-2"); 79.3 (C-3); 77.0 (C-4""); 74.0 (C-3”); 73.3
(C-4"); 72.4 (C-5""); 71.5 (C-4’); 71.2 (C-3""); 71.1 (C-2""); 70.4 (CHpnwn); 69.4 (C-4""); 69.1 (C-5’); 68.8 (C-5);
65.9 (C-5”); 62.0 (C-6"); 61.2, 60.6, 59.6, 59.1, 58.4, 57.5 (OCH3); 45.7, 45.4 (CH2,myc); 41.1, 38.6 (CHzphn);
37.9,37.9 (CHwmyc); 36.8, 35.3 (CHz,myc); 35.0 (CHphw); 34.8, 32.8 (CHzphen); 32.1 (CHzMmyc); 31.9, 30.2 (CHzphen);
30.1 (CHwmyc); 29.9, 29.9, 29.8, 29.7, 29.5 (CHz); 28.2 (CHmyc); 27.6 (CHzphen); 27.4 (CHwmyc); 27.1 (CHzmyc); 25.7,
25.3 (CHzpnth); 22.8 (CHzMyc); 22.5 (CHzpnt); 21.0 (CHsac); 20.9, 20.6, 20.6, 20.5, 18.6 (CHzmyc); 18.1 (C-6)
18.0 (C-6"); 16.4 (C-6"); 14.9 (CH3pnn); 14.3 (CH3myc); 10.3 (CHsphw). IR (thin film, cm1): 1099, 1129, 1175,
1235, 1378, 1461, 1510, 1736, 2853, 2923, 3410. HRMS calculated for C13oH240024 2187.76665 [M+H]*;
found 2187.76633.
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4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-9,11-diyl bismycocerosate)phenyl 2,4-di-0-
methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(2,4-di-0-methyl-a-D-mannopyranosyl)-4-0-acetyl-a-

L-fucopyranosyl)-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (73)

Ao
Ho=7 &

Compound 65 (13 mg, 5.2 umol, 1.0 eq) was hydrogenated using general procedure E to give the title
compound (10 mg, 4.5 pmol, 88%) as a pale oil. [a]p?> = -41.0 ° (c = 0.5, CHCl3). 'H-NMR (500 MHz) &: 7.09
(d, 2H, J = 9.0 Hz, CHarom); 6.97 (d, 2H, ] = 8.5 Hz, CHarom); 5.47 (d, 1H, J = 1.5 Hz, H-1); 5.24 (d, 1H, /= 2.5 Hz,
H-4"); 5.19 (d, 1H, /= 1.0 Hz, H-1""); 5.16 (d, 1H, / = 1.5 Hz, H-1"); 5.12 (d, 1H, ] = 4.0 Hz, H-1"); 4.84 (quint,
2H, ] = 6.5 Hz, CHpn); 4.29 (q, 1H, ] = 6.8 Hz, H-5"); 4.19 (dd, 1H, ] = 3.5, 10.0 Hz, H-3"); 4.12 (dd, 1H, ] = 3.0,
9.5 Hz, H-3); 3.99-3.86 (m, 2H, H-5", H-6");; 3.91-3.85 (m, 2H, H-5', H-6""); 3.79-3.61 (m, 8H, H-2, H-2", H-3’,
H-3", H-4, H-5, H-5", H-6""); 3.59-3.52 (m, 16H, H-2", OCH3); 3.48-3.47 (m, 4H, H-2"", 0CH3); 3.23 (t, 1H, ]
= 9.5 Hz, H-4); 2.87-2.84 (m, 1H, CHphn); 2.56-2.50 (4H, CHaphen, CHuye); 2.39 (bs, 1H, OH); 2.22 (t, 1H, /= 7.8
Hz, OH); 2.15 (s, 3H, CH3ac); 1.75-0.81 (m, 224H, H-6, H-6', H-6", CHphth, CHz,phth, CH3,pheh, CHwmyc, CHz,myc,
CHsyc). 3C-APT NMR (125 MHz) &: 176.1 (COuyc); 170.7 (COac); 154.6,137.0 (Cqarom); 129.5,116.3 (CHarom);
100.6 (C-1"); 99.4 (C-17); 98.4 (C-1""); 95.1 (C-1); 86.8 (CHpnwn); 83.5 (C-3"); 82.4 (C-4); 80.7 (C-2"); 80.7 (C-
2"); 80.5 (C-2); 79.7 (C-2"); 79.2 (C-3); 78.0 (C-4""); 74.6 (C-3"); 73.2 (C-4"); 72.2 (C-3"); 71.8 (C-4"); 71.1
(C-5"); 70.4 (CHphn); 69.4 (C-4"); 69.0 (C-5); 68.9 (C-5); 66.0 (C-5"); 62.4 (C-6™); 61.2, 60.6, 59.8, 59.1,
58.9,58.7, 57.5 (OCHs); 45.7, 45.4 (CHzyc); 41.1, 38.6 (CHzpn); 37.9, 37.9 (CHuyc); 36.8, 35.3 (CHzmyc); 35.0
(CHpnwn); 34.9, 32.8 (CHzphen); 32.1 (CHamyc); 31.9, 30.2 (CHzphen); 30.1 (CHwmyc); 29.9, 29.9, 29.7, 29.5 (CH2);
28.2 (CHwyd); 27.6 (CHa,phn); 27.4 (CHuyo); 27.1 (CHzmyo); 25.7, 25.3 (CHzphen); 22.8 (CHamyc); 22.5 (CHa,phun);
21.0 (CH3ac); 20.9, 20.6, 20.5, 18.6 (CH3myc); 18.0 (C-6) 18.0 (C-6’); 16.4 (C-6"); 14.9 (CHzphtn); 14.3 (CH3myc);
10.3 (CHzpnw). IR (thin film, cm™1): 1096, 1173, 1233, 1378, 1464, 1510, 1734, 2853, 2923, 3424. HRMS
calculated for C131H243024 2201.78230 [M+H]*; found 2201.78198.



Synthesis of PGLs from M. kansasii and M. gastri

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-9,11-diyl bismycocerosate)phenyl 2,4-di-0-
methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(4-0-methyl-2,6-dideoxy-a-D-glucopyranosyl)-4-0-

acetyl-a-L-fucopyranosyl)-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (74)

AcOO
HO
MeO o

Compound 66 (18 mg, 7.6 umol, 1.0 eq) was hydrogenated using general procedure E to give the title
compound (14 mg, 6.5 pmol, 86%) as a pale oil. [a]p? = -38.8 ° (c = 1.0, CHCl3). 'H-NMR (500 MHz) &: 7.09
(d, 2H, J = 8.5 Hz, CHarom); 6.97 (d, 2H, = 8.5 Hz, CHarom); 5.47 (d, 1H, /= 2.0 Hz, H-1); 5.18-5.17 (m, 2H, H-1,
H-4"); 5.09-5.08 (m, 2H, H-1”, H-1""); 4.84 (quint, 2H, ] = 6.5 Hz, CHewn); 4.29 (q, 1H, J = 6.8 Hz, H-5"); 4.16-
4.11 (m, 2H, H-3, H-3"); 3.88-3.82 (m, 2H, H-3"", H-5"); 3.79-3.74 (m, 3H, H-3’, H-5""); 3.71-3.68 (m, 2H, H-2,
H-5); 3.63-3.62 (m, 2H, H-2’, H-4"); 3.57-3.47 (m, 16H, H-2”, OCH3); 3.33 (s, 3H, OCH3); 3.23 (t, 1H, /= 9.5 Hz,
H-4); 2.87-2.84 (m, 1H, CHpn); 2.70 (t, 1H, = 9.0 Hz, H-4""); 2.55-2.50 (m, 4H, CHuyc, CHz,pher); 2.16-2.12 (m,
4H, H-2"", CH3ac); 1.76-0.81 (m, 197H, H-2"", H-6, H-6', H-6”, H-6"", CHpnth, CH2,phth, CH3phth, CHmyc, CHa2,Myc,
CH3zmyc). 13C-APT NMR (125 MHz) 8: 176.2, 176.1 (COwmyc); 170.7 (COac); 154.6, 137.0 (Cgarom); 129.5, 116.3
(CHarom); 101.0 (C-1"); 99.5 (C-1"); 99.4 (C-1""); 95.2 (C-1); 88.1 (C-4"); 86.8 (CHpn); 83.6 (C-3"); 82.5 (C-
4); 80.7 (C-2"); 80.5 (C-2); 79.7 (C-2); 79.0 (C-3); 74.1 (C-3"); 73.7 (C-4"); 71.7 (C-4"); 70.4 (CHphen); 69.1
(C-5); 68.9 (C-5); 68.0 (C-3""); 67.7 (C-5""); 66.1 (C-5"); 61.2, 60.4, 60.0, 59.1, 58.8, 57.5 (OCH3); 45.6, 45.4
(CH2,myc); 41.1, 38.6 (CH2,phtn); 37.9, 37.9 (CHwmyc); 37.7, 36.8, 35.3 (CH2,myc); 34.9 (CHphn); 34.8, 32.8 (CHz,phin);
32.1 (CHzmyc); 31.9, 30.5 (CHzphtn); 30.2 (CHwmyc); 30.1, 29.9, 29.9, 29.8, 29.7, 29.7, 29.5 (CH2); 28.2 (CHwmyc);
27.6 (CHzpnn); 27.3 (CHuyc); 27.1 (CHzmyc); 25.7, 25.3 (CHzphn); 22.8 (CHzMyc); 22.5 (CHzphen); 21.0 (CH3 ac);
20.9, 20.6, 20.6, 20.5, 18.6 (CHsmyc); 18.3 (C-6™); 18.0 (C-6) 18.0 (C-6"); 16.5 (C-6"); 14.9 (CHzphu); 14.3
(CH3zmyc); 10.3 (CH3phen). IR (thin film, em1): 1132, 1173, 1233, 1378, 1464, 1510, 1734, 2853, 2923, 3440.
HRMS calculated for C130H240022Na 2177.75877 [M+Na]*; found 2177.75981.

253



Chapter 6

4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-9,11-diyl bismycocerosate)phenyl 2,4-di-0-
methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(4-0-methyl-2,6-dideoxy-a-D-glucopyranosyl)-4-0-

propionyl-a-L-fucopyranosyl)-a-L-rhamnopyranosyl)-a-L-rhamnopyranoside  (75)

Compound 67 (20 mg, 8.4 umol, 1.0 eq) was hydrogenated using general procedure E to give the title
compound (15 mg, 6.9 pmol, 83%) as a pale oil. [a]p?> = -37.3 ° (c = 1.0, CHCI3). 'H-NMR (500 MHz) &: 7.09
(d, 2H, ] = 9.0 Hz, CHarom); 6.97 (d, 2H, ] = 8.5 Hz, CHarom); 5.47 (d, 1H,J = 1.5 Hz, H-1); 5.19-5.18 (m, 2H, H-1’,
H-4"); 5.09-5.08 (m, 2H, H-1”, H-1""); 4.84 (quint, 2H, ] = 6.5 Hz, CHenn); 4.29 (q, 1H, ] = 6.8 Hz, H-5"); 4.16-
4.11 (m, 2H, H-3, H-3"); 3.88-3.81 (m, 2H, H-3"", H-5"); 3.77-3.73 (m, 3H, H-3’, H-5""); 3.71-3.68 (m, 2H, H-2,
H-5); 3.65-3.62 (m, 2H, H-2", H-4'); 3.57-3.47 (m, 16H, H-2", 0CHs); 3.33 (s, 3H, OCHs); 3.23 (t, 1H, ] = 9.8 Hz,
H-4); 2.87-2.84 (m, 1H, CHpnn); 2.70 (t, 1H, ] = 9.3 Hz, H-4""); 2.55-2.50 (m, 4H, CHuwyc, CHzphen); 2.44 (dg, 2H,
J=2.2,7.5 Hz, COCH2CH3); 2.34 (bs, 1H, OH); 2.13 (dd, 1H, /= 5.0, 12.0 Hz, H-2"); 1.76-0.81 (m, 197H, H-2"",
H-6, H-6’, H-6”, H-6"", COCH2CHs, CHpht, CHz,phth, CH3,phen, CHwye, CH2,Myc, CH3Myc). 13C-APT NMR (125 MHz) &:
176.2,176.1 (COwmyc); 174.2 (COpropiony1); 154.6, 137.0 (Cqarom); 129.4, 116.3 (CHarom); 101.0 (C-1"); 99.5 (C-
1);99.4 (C-1""); 95.2 (C-1); 88.0 (C-4""); 86.8 (CHenrm); 83.6 (C-3"); 82.5 (C-4); 80.7 (C-27); 80.5 (C-2); 79.7
(C-2"); 79.0 (C-3); 74.4 (C-3"); 73.4 (C-4"); 71.8 (C-4"); 70.4 (CHpnw); 69.1 (C-5'); 68.9 (C-5); 67.9 (C-3");
67.6 (C-5); 66.1 (C-5"); 61.2, 60.2, 60.0, 59.1, 58.8, 57.5 (OCH3); 45.6, 45.4 (CHzmyc); 41.1, 38.6 (CHzphen);
37.9, 37.9 (CHwmyc); 37.8, 36.8, 35.3 (CHzmyc); 34.9 (CHphtn); 34.8, 32.8 (CHzphtn); 32.1 (CHzmyc); 31.9, 30.2
(CHzph); 30.1 (CHuye); 29.9,29.9, 29.8,29.7, 29.7, 29.5 (CHz); 28.2 (CHuyc); 27.8 (COCH2CH3); 27.6 (CHz,phut);
27.3 (CHuyc); 27.1 (CHzuyd); 25.7, 25.3 (CHzphn); 22.8 (CHamyc); 22.5 (CHzpnn); 20.9, 20.6, 20.6, 20.5, 18.6
(CH3myo); 18.3 (C-6™); 18.0 (C-6) 18.0 (C-6"); 16.5 (C-6"); 14.9 (CHz,pn); 14.3 (CHamyc); 10.3 (CHzpnen); 9.7
(COCH2CH3). IR (thin film, cm1): 1042, 1100, 1132,1175, 1231, 1378, 1462, 1510, 1736, 2853, 2923, 3464.
HRMS calculated for C130H240024Na 2191.77442 [M+Na]*; found 2191.77772.
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4-((3R,45,9R,11R)-3-methoxy-4-methylheptacos-9,11-diyl bismycocerosate)phenyl 2,4-di-0-
methyl-3-0-(2-0-methyl-3-0-(2-0-methyl-3-0-(4-0-methyl-2,6-dideoxy-a-D-glucopyranosyl)-a-L-

fucopyranosyl) -a-L-rhamnopyranosyl)-a-L-rhamnopyranoside (76)

HOo
HO
MeO o

Compound 68 (31 mg, 12.8 pmol, 1.0 eq) was hydrogenated using general procedure E to give the title
compound (27 mg, 12.8 umol, 100%) as a pale oil. [a]p?° = -31.0 ° (c = 1.0, CHCl3). 'H-NMR (500 MHz) &:
7.09 (d, 2H, ] = 8.5 Hz, CHarom); 6.97 (d, 2H, J = 8.5 Hz, CHarom); 5.46 (d, 1H, ] = 1.5 Hz, H-1); 5.17-5.16 (m, 2H,
H-1, H-1"); 5.06 (d, 1H, ] = 4.0 Hz, H-1"); 4.84 (quint, 2H, ] = 6.5 Hz, CHenw); 4.29 (q, 1H, ] = 6.8 Hz, H-5");
4.11(dd, 1H,J=3.3,9.8 Hz, H-3"); 4.03 (dd, 1H, ] = 3.0, 10.0 Hz, H-3); 4.00-3.95 (m, 1H, H-3""); 3.88-3.83 (m,
1H, H-5"); 3.79-3.60 (m, 9H, H-2, H-2", H-3', H-4', H-4", H-5, H-5"", OH); 3.60-3.45 (m, 16H, H-2", OCHz); 3.33
(s, 3H, OCH3); 3.23 (t, 1H, ] = 9.8 Hz, H-4); 2.87-2.84 (m, 1H, CHpnn); 2.74 (t, 1H, ] = 9.3 Hz, H-4"); 2.55-2.50
(m, 4H, CHuye, CHa,pnen); 2.36 (bs, 1H, OH); 2.24-2.18 (m, 2H, H-2", OH); 1.76-0.81 (m, 209H, H-2"", H-6, H-6',
H-6",H-6"", CHpnth, CHz,phtn, CH3,phth, CHmyc, CH2,Myc, CH3myc). 13C-APT NMR (125 MHz) &: 176.1 (COwmyc); 154.6,
137.0 (Cgarom); 129.4, 116.3 (CHarom); 101.0 (C-17); 99.6 (C-1"); 99.3 (C-1"); 95.2 (C-1); 88.0 (C-4""); 86.8
(CHpren); 83.5 (C-3"); 82.4 (C-4); 80.8 (C-2'); 80.5 (C-2); 79.0 (C-3); 78.9 (C-2"); 77.2 (C-3"); 72.4 (C-4"); 71.8
(C-4"); 70.4 (CHpnw); 69.1 (C-5"); 68.9 (C-3""); 68.7 (C-5); 68.1 (C-5"); 66.4 (C-5"); 61.2, 61.2,60.0,59.2, 58.8,
57.5 (OCH3); 45.6, 45.4 (CHzmyc); 41.1, 38.6 (CHzphin); 37.9, 37.9 (CHumyc); 36.8, 35.3 (CHzmyc); 35.0 (CHenw);
34.8,32.8 (CHzpun); 32.1 (CHzmyo); 31.9, 30.2 (CHzphen); 30.1 (CHuyo); 29.9, 29.9, 29.8, 29.7, 29.5 (CHz); 28.2
(CHwmyc); 27.6 (CHzphwn); 27.4 (CHwmyc); 27.1 (CHzmyc); 25.7, 25.3 (CHzphn); 22.8 (CHzmyc); 22.5 (CHzphen); 20.9,
20.6, 20.6, 20.5, 18.6 (CH3myc); 18.4 (C-6""); 18.0 (C-6) 18.0 (C-6"); 16.4 (C-6"); 14.9 (CHspnen); 14.3 (CHmyo);
10.3 (CHs,phtn). IR (thin film, cm™1): 1036,1100,1132,1175,1232, 1378, 1464, 1510, 1734, 2853, 2923, 3446.
HRMS calculated for C128H240024Na 2135.74820 [M+Na]*; found 2135.74993.
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