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Four biotinylated tri and tetrasaccharide fragments of plant and invertebrate N-glycans were synthesized
using methyl tert-butyl phenyl (MBP) thioglycosides donors in order to evaluate their involvement in
cross-allergies as cross-reactive carbohydrate determinants (CCDs). Various levels of reactivity to
anti-bee and anti-HRP antibodies and with sera from allergic patients were observed when the conju-

gates were coated on streptavidin microplates. The results showed the potential utility of these xylosy-
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lated and fucosylated oligosaccharide fragments in determining CCD antibody epitopes.
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1. Introduction

Health problems due to extreme allergic responses are a serious
and growing health issue in the society at large. The increased prev-
alence of this type of disease and the aggravation of the cross-allergy
phenomenon (allergy to apparently unrelated allergens) require the
identification of the allergen structures involved. Cross-linking of
cell-bound IgE on mast cells or basophils by allergenic glycoproteins
causes the release of histamine and other mediators, which results
in allergic symptoms. Allergen epitopes are not only peptides, but
also can be carbohydrate moieties, called carbohydrate cross-reac-
tive determinants (CCDs), which have been found in different aller-
gens from plants (pollens, food, latex) or animals (insect venoms,
seafood). N-Glycans containing o 1,3 fucose and B 1,2 xylose
branches, specifically found in N-glycans from plants and inverte-
brate animals are most frequently recognised as CCD epitopes. This
high degree of cross-reactivity has been explained by the conserved
structure of N-glycans in plants and invertebrates, sharing several
sequences that are not found in mammalian N-glycans (Fig. 1).

As it has been reported that both o 1,3 fucose and B 1,2 xylose
moieties were involved in IgE binding,! the synthesis of xylosylat-
ed and fucosylated N-glycan fragments were required in order to
study the respective involvement of these two features. The

* Corresponding author.
E-mail address: Jean-Maurice.Mallet@ens.fr (J.-M. Mallet).

0968-0896/$ - see front matter © 2010 Elsevier Ltd. All rights reserved.
doi:10.1016/j.bmc.2010.12.001

fragments described therein were prepared in a biotinylated form,
as previously done with Candida albicans cell wall oligomanno-
sides.? The aim of this work is to determine the minimal epitopes
of these CCDs, and thus to prepare standardised tools for diagnosis
and follow-up of patients’ treatment. Carbohydrate epitopes are
usually of limited size (a tri- or tetrasaccharide) and thus we
decided to focus on tri- and tetrasaccharidic fragments containing
either xylose or fucose (Fig. 2). Compound 1 corresponds to a
xylosylated fragment of both MOX and MOXF3, compound 2 is a
xylosylated fragment of both MMX and MMXF?, compound 3 is
the fucosylated core region of MMF3, MOXF?> and MMXF>, com-
pound 4 is the fucosylated core of MMF3F®. These structures were
then subject to preliminary immunogenic evaluations.

2. Results
2.1. Chemical synthesis

The preparation of protected trisaccharides intermediates 5 and
6 (Fig. 3) was communicated recently by our group,® using the
efficient thioglycosides 7, 8 and 9, obtained from the odourless
2-methyl-5-tert-buthylthiophenol. The N-glycan fragments herein
synthesized were coupled to the previously described biotin deriv-
ative 10.2

In the 1990’s, A. Liptdk and J.F.G. Vliegenthart* had previously
explored the synthesis of xylosylated and fucosylated N-glycans
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Figure 1. Structures of some of the most common CCDs.
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Figure 2. Synthetic targets.
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Figure 3. Starting blocks: trisaccharides 5 and 6; thioglycosides 7, 8 and 9 and biotin block 10.3
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and described the difficulties encountered during the construction
of these structures. Unfortunately, there have been no reports on
the biological evaluation of these structures following their
syntheses.

2.2. Synthesis of biotinylated xylosylated fragments

The synthesis of the xylosylated tetrasaccharide (Scheme 1)
began with the acetalisation of known 113 to give 12. In a first
approach, the regioselective opening of 12 was attempted in order
to obtain the diol 13 which after dimannosylation would have led
to the tetrasaccharide 17 more directly. Likely due to the presence
of a free hydroxyl in position 3, the selective reduction step® was
unsuccessful. Alternatively compound 12 was first mannosylated
at position 3 in an excellent yield to give trisaccharide 14. The
reduction of benzylidene was then achieved in a good yield to give
two regioisomers 15 and 16 (in an 8:2 ratio). Compound 15 was
finally mannosylated to provide 17 in a moderate yield (46%) with
a reduced efficiency attributed to the steric hindrance generated by
the benzoylated mannoside and xyloside present on the upper face
of the B mannoside of this highly branched structure.

Trisaccharide 5 and tetrasaccharide 17 were then deprotected
and acetylated to give acids 19 and 23. The hydrolysis (Water/
THF) of the mixed anhydride formed during the acetylation of 18
and 21 was found to be important in order to ensure the coupling
reaction with 10. After coupling of 19 and 23 to the biotinylating
agent 10, the acetate protecting groups were removed to finally
give 1 and 2, respectively (Schemes 2 and 3).

2.3. Synthesis of biotinylated fucosylated fragments

The synthesis of fucosylated fragments was undertaken next. In
our first approach, we planned to introduce the two fucoses in one
step onto the glucosamine moiety and then complete the synthesis
by the glycosylation of the second glucosamine unit (Scheme 4).

This scheme proved unsuccessful as the regioselective opening
of 26 (prepared from 25°) failed to give any expected diol despite
the use of different reduction systems such as DIBAL-H,®
TMSCI/NaBH5CN,” Et3SiH/PhBCL,> and NEt;BH5;/AICI;.2 We had
already contemplated an alternative route, because—as described
from the work of Liptak and co-workers and more recently from
Crich’s studies®—the glycosylation of position 4 of glucosamine
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derivatives can be difficult; therefore, the preparation of a chitobi-
ose intermediate during the early steps was examined as a poten-
tial approach to circumvent these problems. Using this plan, a
regioselective glycosylation between the glucosaminyl donor 30
and acceptor 27 (obtained after selective protection of 25) was at-
tempted (Scheme 5). The yield of this glycosylation was low and
suffered from a poor regioselectivity, in contrast with other related
glycosylations.'® It was then clear that protection of the 3-hydroxyl
was necessary for an efficient glycosylation and tert-butyl dimethyl
silyl (TBS) was chosen at this point to provide this (Scheme 6).

To begin the new strategy, ethyl-6-hydroxyhexanoate was gly-
cosylated with previously described intermediate 31 in good yield
to give 32. After quantitative benzylidene reduction and protection
of position 6 as a TBS ether, 34 was obtained and was glycosylated
with donor 8 to provide the chitobiose derivative 35 in a satisfac-
tory yield (61%). The removal of the two TBS groups (35+36) was
achieved using NH4F in DMF!! as other conditions were not effec-
tive: TBAF/THF at room temperature was found to not be reactive
enough, and either warming the reaction to 70 °C or using acetic
acid in combination led to the cleavage of the acetate groups.
The fucosylation of diol 36 by fucosyl donor 9 was then examined
under various conditions. In dichloromethane, a mixture of tetra-
saccharides 37 and 38 was obtained in a 57% yield, with fucose
in position 3 appearing only as an a-linkage, while the fucosylation
of position 6 had low stereoselectivity (o/p, 3:1). The addition of
diethyl ether to dichloromethane (1:1 mixture) strongly improved
the yield (91%) and slightly improved the stereoselectivity (ot/B:
3.5:1) (Scheme 6). Compounds 37 and 38 were then used as a mix-
ture of isomers in the next steps to eventually recover compound
43 in a 53% yield.

As the presence of non-participating benzyl protecting groups
was necessary to achieve a-fucosylation in good selectivity, we
chose to convert the biotin thioether function to a sulfone function.
We have used this strategy previously? as the biotin does not inter-
fere with the palladium hydrogenolysis catalyst when oxidised to
sulfone, and biotin sulfone still presents a strong affinity to strep-
tavidin. Phthalimido groups were removed and the amino
functions were acetylated to give 39 and 43. Ethyl esters were
saponified and the acids were then coupled to 10 to give the biotin
conjugates 40 and 44. Oxidation to sulfones 42 and 45 (using meta-
chloroperbenzoic acid), followed by hydrogenolysis of these latter,
afforded the final conjugates 3 and 4 (Scheme 7).
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Scheme 1. Synthesis of 17. Reagents and conditions: (a) dimethyl benzaldehyde acetal, CSA, CH5CN, 89%; (b) Et5SiH, PhBCl., 4 A molecular sieves, CH,Cl,; (c) 7, NIS, TfOH, 4 A
molecular sieves, CH,Cly, 95%; (d) EtsSiH, PhBCl,, 4 A molecular sieves, CH,Cl,, —78 °C 88%, 15:16, 8:2 ratio; (e) 7, NIS, TfOH, 4 A molecular sieves, CH,Cls, 46%.
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Scheme 2. Synthesis of 1. Reagents and conditions: (a) MeONa, MeOH, then NaOH, H-0, 70 °C, 98%; (b) Ac,0, pyridine then H,O/THF (v/v: 1:2); (¢) 10, EDC, DMAP, DMF, 60 °C
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Scheme 4. Reagents and conditions: Benzaldehyde dimethyl acetal, CSA, CH3CN, 81%.
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2.4. Strain in branched chitobiosides: Analysis of the X-ray
structure

An X-ray structure of crystalline 39 could be obtained (see
Fig. 4) and an unexpected conformation could be evidently seen.
The first glucosamine was distorted and adopts an unusual °S,
conformation. The conformation adopted by the core glucosamine
could be explained by the steric hindrance induced by the adjacent
fucosyl and glucosaminyl moieties (bearing bulky protecting
groups), respectively, on position 3 and 4.

Figure 5 obtained from the crystal structure of 39, clearly de-
picts an anti parallel conformation of position 3 and 4 of the core
glucosamine. By analogy this gives for compound 6 a possible
explanation for the poor reactivity or accessibility of the position
4 of the core glucosamine during our attempted glycosylations.

2.5. Biological evaluation

2.5.1. Reactivity with anti-bee venom and anti-horseradish
peroxidase

As a first evaluation of the synthesized conjugates (1-4), an
ELISA using anti-bee venom and anti-horseradish peroxidase rab-
bit antibodies was performed (Fig. 6) as these antisera are known
to cross-react with fucosylated and/or xylosylated N-glycans.!?
The results showed that the xylose-containing conjugates (com-
pounds 1 and 2) bind particularly well to anti-HRP, but that the
fucose-containing ones bind only weakly (the difucosylated
compound 4 binds weakly to anti-bee venom, whereas both com-
pounds 3 and 4, respectively, bound more significantly to anti-
HRP). The weaker binding to the fucosylated samples was expected
from previous data with exoglycosidase-treated N-glycans;'?

GlcNAcl

Figure 4. X-ray structure of 39 (left), 39 represented without the benzyl groups and aglycon (right).
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Figure 5. S, conformational observations of the core glucosamine (from crystal structure of 39). (A) Side view, (B) in C2-C5 axis, (C) in C1-C4 axis, (D) in C2-C4 axis, (E) in
C3-C4 axis, (F) in C5-C4 axis. The analysis were made with iMol version 0.40 Copyright © 2002-2007 Piotr Rotkiewicz.
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Figure 6. ELISA with anti-bee venom and anti-horseradish peroxidase antisera.
Microtitre wells were coated with streptavidin followed by biotinylated Erythrina
cristagalli lectin (ECL, as a positive control) or compounds 1 (MOX fragment), 2
(MMX fragment), 3 (monofucosylated F> core fragment) and 4 (difucosylated F3F®
core fragment) at 5pg/mL. ‘Blank corrected’ results of the average of two
independent duplicate assays are presented (total n = 4, with standard deviations);
structures of the oligosaccharide fragments are shown according to the nomencla-
ture of the Consortium for Functional Glycomics. BSA-MOXF> was used to coat one
set of lanes as a positive control, whereas biotinylated ECL was shown not to bind
BSA-blocked plates unless streptavidin was used to coat the wells (data not shown).

biotinylated Erythrina cristagalli lectin was used as a positive con-
trol since this plant lectin contains MMXF-type glycans.!?

2.5.2. Reactivity with patients’ sera

Fourteen sera (1-14) from multiple pollen sensitised patients
containing IgE antibodies reactive towards bromelain, as detected
by ImmunoCAP, were selected for the study (Fig. 7). With excep-
tion of serum 9 and serum 11, all sera also contained IgE
cross-reacting with HRP and E. cristagalli lectin (ECL). Controls
consisted of sera from two non atopic subjects. The synthetic
glycoconjugates were then tested for IgE binding in an ELISA assay.
Three out of fourteen sera displayed additional IgE binding to
xylosylated compound 2, two to xylosylated compound 3 and
two to fucosylated compounds 3 and 4. Testing streptavidin as
negative control gave no results in any of the sera tested. This weak
reactivity with patients’ sera was rather unexpected and may
indicate that longer fragments are required for a better IgE binding.

’

3. Conclusion

Four biotinylated N-glycan fragments potentially involved in
cross-allergies have been synthesized using exclusively MBP thio-
glycosides donors. The results highlighted the difficulty of con-
structing branched oligosaccharides in particular chitobiosides.
When the biotinylated N-glycan fragments were coated on strepta-
vidin microplates, various levels of reactivity to anti-carbohydrate
antibodies and patients’ sera were observed. These preliminary
studies showed the potential utility of xylosylated and fucosylated
oligosaccharide fragments in determining CDD antibody epitopes.

4. Experimental part
4.1. Immunological evaluation

4.1.1. IgG ELISA

Microtitre plates (MaxiSorp Immuno Plate, Nalge Nunc Interna-
tional, Roskilde, Denmark) were coated with streptavidin
(5 pg/mL) in sodium carbonate buffer, except for where BSA-
MOXF® was applied as the sole antigen. The plates were blocked
with BSA to prevent non-specific interactions. Streptavidin-coated
wells were then incubated with compounds 1, 2, 3 or 4 or with bio-

tinylatedE. cristagalli lectin at 5 pg/mL. Then rabbit anti-bee venom
(1:3000) or rabbit anti-HRP (1:10,000) were applied. Finally, alka-
line-phosphatase-conjugated anti-rabbit antiserum (1:10,000) was
used and p-nitrophenyl-phosphate was the chromogenic substrate
(results in terms of absorbance at 405 nm after an enzymatic reac-
tion time of 15 min at 37 °C are shown).

4.1.2. Patients’ sera

Fourteen sera (1-14) from multiple pollen sensitised patients’
containing IgE antibodies directed against bromelain, as detected
by ImmunoCAP, have been selected for the study. With exception
of patients’ sera Nos. 9 and 11, all sera also contained HRP-specific
IgE. Controls consisted of sera from two non atopic subjects.

4.1.3. IgE ELISA

Microtitre plates, pre-coated as appropriate with streptavidin,
were coated with 0.5 pg antigen (biotinylated compounds 1, 2, 3
or 4 with biotinylated E. cristagalli lectin and HRP as positive con-
trols and streptavidin as negative control) per well overnight at
4 °C. After blocking with Tris-buffered saline (TBS), 0.05% (v/v)
Tween 20 and 3% (w/v) milk powder, 1:7 diluted sera were applied
onto the coated plates and incubated overnight at 4 °C. After
washing, the plates were incubated with a 1:1000 diluted alkaline
phosphatase-conjugated mouse anti-human IgE antibody (BD
Pharmingen, San Diego, CA, USA) for 2 h at room temperature.
Colour development was performed using 0.1% (w/v) disodium
p-nitrophenyl phosphate substrate (Sigma-Aldrich, Steinheim,
Germany) and the optical density (OD) was measured at 405 nm
(550 nm as reference wavelength) after 30 min. Sera of two non-
allergic subjects were used as negative controls and OD values
were counted positive when they exceeded the mean OD of the
negative controls by more than three standard deviations.

4.2. Chemical synthesis

4.2.1. General procedures

All compounds were homogeneous by TLC analysis and had
spectral properties consistent with their assigned structures.
Melting points were determined in capillary tubes in a Biichi 510
apparatus, and are uncorrected. Optical rotations were measured
with a Perkin-Elmer Model 241 digital polarimeter at 22 +3 °C.
Compound purity was checked by TLC on Silica Gel 60 Fjsq4
(E. Merck) with detection by charring with sulfuric acid. Column
chromatography was performed on Silica Gel 60 (E. Merck). 'H
NMR spectra were recorded with Briiker AM 250, AM 400 instru-
ments. Chemical ionisation and FAB mass spectrometry were
recorded with Jeol MS700: CI (gas: ammonia); FAB (matrix: NBA,
Nal).

Chain numbering of biotin:

4.2.2. 5-Carboxypentyl 2-0-(g-p-xylopyranosyl)-6-0-(a-p-mann-
opyranosyl)-p-p-mannopyranoside biotin conjugate (1)

To a mixture of 18 (0.341 g, 0.579 mmol) and DMAP (0.028 g,
0.229 mmol, 0.4 equiv) in anhydrous pyridine, was added under ar-
gon acetic anhydride (2.50 mL, 26.47 mmol, 45 equiv). The mixture
was stirred overnight at room temperature and concentrated. A

Please cite this article in press as: Collot, M.; et al. Bioorg. Med. Chem. (2011), doi:10.1016/j.bmc.2010.12.001
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Figure 7. IgE ELISA with selected human sera. Reactivity to compounds 1-4 or ECL on streptavidin-coated microtitre plates was tested similarly as for the IgG reactivity; HRP

was introduced as a second positive control.

solution of the residue was stirred in THF (4 mL) and water (1 mL)
until disappearance of the mixed anhydride (TLC control: CH,Cl,/
methanol: 9:1). A solution of the residues 19 and 10 (0.396 g,
1.158 mmol, 2 equiv), DMAP (0.084 g, 0.694 mmol, 1.2 equiv) and
EDC (0.165 g, 0.868 mmol, 1.5 equiv) in anhydrous DMF (8 mL)
was stirred overnight at 70 °C. Another portion of EDC (0.055 g,
0.289 mmol, 0.5 equiv) was added to complete the reaction and after
2 h, the solution was concentrated. The residue was extracted with
CH,Cl, and washed with water. The organic layer was dried over
MgSQy,, filtered and concentrated. The residue was purified by col-
umn chromatography on silica gel (CH,Cl;/methanol: 95:5) to give
0.366 g of 20 (49%) as a syrup. Ry 0.43 (CH,Cl,/methanol: 9:1).
[0)5 —24 (c 0.3, CHCl5). MS FAB+-HRMS m/z [M+Nal" calcd for
Cs57Hgg0,7N4SNa  1313.5097, found 1313.5099. Compound 20
(0.360 g,0.279 mmol) was dissolved in methanol (6 mL) and sodium

(0.032 g, 1.391 mmol, 5 equiv) was added. The solution was stirred
at room temperature overnight and neutralised (IR 120 H*), filtered
and concentrated. The residue was purified on a G15 column to give,
after lyophilisation, 240 mg of 1 (94%)as a white powder. [o]>> +0.3 (¢
5, H,0/MeOH (1:1)). 'H NMR (400 MHz, D,0) &: 4.79 (s, 1H, 1H;),
464 (s, 1H, 1H;), 4.51 (m, 1H, Hag), 441 (d, 1H, Ju1—p2 = 7.2 Hz,
Hy), 432 (m, 1H, Hys), 4.04 (s, 1H, Hy), 3.89-3.64 (m, 8H, 1H,,
1H7), 3.60-3.48 (m, 6H), 3.43 (m, 1H), 3.36-3.13 (m, 4H), 3.07 (m,
4H, Hy3, Hyg), 2.89 (m, 1H, 1Hy7), 2.68 (d, 1H, Jgem = 13.0 Hz, 1H,7),
2.13 (lTl, 4H, H]], Hzo), 1.66-1.23 (lTl, ZOH, Hg, Hg, H]o, H14, H15,
Hie, H17, Ha1, Haz, Hasz). 2C NMR (100 MHz, D,0) §: 176.9 (CONH),
176.7 (CONH), 165.5 (CO urea), 104.7 (C;.), 100.5 (1C;), 99.9 (1C;),
78.9 (1Cy), 75.8 (Cs:), 74.8, 73.7 (Cy), 73.0, 72.5, 70.9 (1Cy), 70.2
(1Cg), 70.2, 69.6, 67.5, 67.0, 66.1 (1Cg), 65.5 (Cs), 62.4 (Cys), 61.2
(C7), 60.6 (Cze), 55.8 (C24)‘ 40.1 (C27). 39.5 (C]g. C]s), 36.1 (C]] or
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Ca0), 35.9 (Cy1 or Cap), 28.8, 28.7, 28.6, 28.3, 28.1, 26.1, 25.6, 25.6,
25.1, 24.3. MS FAB+-HRMS m/z [M+Na]+ calcd for C39Hgg018N4SNa
935.4147, found 935.4131.

4.2.3. 5-Carboxypentyl 2-0-(p-p-xylopyranosyl)-3-0-(a-p-mann-
opyranosyl)-6-0-(o-p-mannopyranosyl)-p-p-mannopyranoside
biotin conjugate (2)

Compound 17 (0.300g, 0.150 mmol) was dissolved in THF
(2 mL) and methanol (5 mL) and sodium (0.034 g, 1.500 mmol,
10 equiv) was added. The mixture was degassed with stirring
and NaOH (10 M, 0.3 mL, 3.000 mmol, 20 equiv) was added. The
mixture was stirred overnight at room temperature and was then
neutralised (IR 120 H"), filtered and concentrated. The crude prod-
uct 21 was dissolved in methanol (10 mL) and water (HPLC grade,
2mL) and Pd Black (20 mg) and Pd(OH),/C (20%, 50 mg) were
added. Vacuum and H; were alternated and the mixture was
stirred at room temperature under H, overnight. The mixture
was filtered off through Celite and concentrated. The residue was
dissolved in water and filtered through a 0.45 um syringe filter
and concentrated. The residue 22 was dissolved in anhydrous pyr-
idine (4 mL) and DMAP (22 mg), acetic anhydride (0.7 mL) were
added under argon. The mixture was stirred for 2 days at room
temperature. Concentrated and the residue was extracted with
CH,Cl, and washed with water. The organic layer was dried over
MgSQy,, filtered and concentrated. The crude product 23 was dis-
solved in anhydrous DMF (6 mL) and were added under argon:
10 (0.256 g, 0.750 mmol, 5 equiv), DMAP (0.020g, 0.160 mmol,
1.1 equiv) and EDC (0.057 g, 0.300 mmol, 2 equiv). The solution
was stirred for 3 h at 70 °C. EDC (0.057 g, 0.300 mmol, 2 equiv)
was added to complete the reaction and after over night stirring,
concentrated. The residue was extracted with CH,Cl, and washed
with water. The organic layer was dried over MgSOy,, filtered and
concentrated. The residue was purified by column chromatography
on silica gel (CH,Cl,/methanol: 95:5) to give 70 mg of 24 (30% over
4 steps) as a syrup. 24 (0.067 mg, 0.042 mmol) was dissolved in
methanol (5 mL) and sodium (0.030 g, 1.304 mmol, 30 equiv) was
added. The mixture was degassed with stirring and was stirred
overnight. The mixture was neutralised (IR 120 H"), filtered and
concentrated. The residue was purified on a G15 column to give,
after lyophilisation, 28 mg of 2 (62%) as a white powder. [
+19 (¢ 1.5, MeOH/H,0 (1:1)). '"H NMR (400 MHz, D,0) &: 5.04
(s, 1H, 1Hy), 4.79 (s, 1H, 1H;), 4.66 (s, 1H, 1H;), 4.50 (dd, 1H,
Jh26-n27 = 5.0 Hz, Juzs-nas=7.8 Hz, Hyg), 4.39 (d, 1H, Juy_nz =
7.4 Hz, H]/), 4.32 (dd, 1Hv]H25—H24 =44Hz, H25), 4.08 (S, 1H, 1H2),
3.94-3.45 (m, 21H), 3.36 (m, 2H), 3.22 (m, 1H, Ha4), 3.14 (¢, 1H,
J=11.0Hz, 1Hg), 3.10-3.05 (m, 4H, H;3, Hig), 2.89 (dd, 1H,
Jgem = 13.0 Hz, Hy7), 2.68 (d, 1H, Jgem = 13.0 Hz, Hy7), 2.14 (m, 4H,
Hi1, Hao), 1.65-1.20 (m, 20H, Hg, Ho, Hio, Hia His, Hig Hiz, Hon,
Has, Has). 13C NMR (100 MHz, D,0) §: 177.0 (CO NH), 176.6 (CO
NH), 165.6 (CO urea), 105.6 (Cy/), 102.3 (1Cy), 100.4 (1Cq), 99.8
(1Cy), 80.2, 77.7 (2C), 75.8, 74.6, 73.9, 73.7, 73.0, 70.9, 70.6, 70.4,
70.3 (C5), 70.2, 69.6, 67.1, 67.0, 65.7 (1Cs), 65.3 (1Cg), 62.4 (Cas),
61.4 (Cs, 1C), 61.2 (Cs, Cg), 60.6 (Cyg), 55.8 (Caq), 40.0 (C57), 39.5
(C]g. C]g), 36.1 (C]] or Czo), 35.8 (C]] or Czo), 28.0-24.0 (Cg. Co,
C]o. C14. C15. C]e. C17. Cz]. C22. ng). MS FAB+-HRMS m/z [M+Na]+
calcd for C45H,30,3N4SNa 1097.4675, found 1097.4645.

4.2.4. 5-Carboxypentyl 4-0-(2-acetamido-2-deoxy-p-p-glucopyr-
anosyl)-3-0-(a-L-fucopyranosyl)-2-acetamido-2-deoxy-p-p-glu-
copyranoside oxidised biotin conjugate (3)

To a solution of 42 (0.100 mg, 0.067 mmol) in methanol (4 mL)
and water (HPLC grade, 1 mL) was added Pd/C (10%) (50 mg, 0.5 g
per g of substrate). Vacuum and H, were alternated and then the
mixture was stirred at room temperature under H, overnight.
The mixture was filtered off through Celite and concentrated. The
residue was dissolved in water (HPLC grade) and washed with

CH,Cl, (3 times). The aqueous layer was evaporated and the resi-
due was purified on a G15 column to give, after lyophilisation,
60 mg of 3 (87%) as a white powder. []3 26 (c 2, MeOH/H,0
(1:1)). '"H NMR (400 MHz, D,0) &: 5.00 (d, 1H, Ju1—u> = 4.0 Hz,
H]/), 4.74-4.65 (m, 3H, H25, H26' Hs/), 4.46 (d, 1Hv]H1—H2 =8.4 Hz,
1H;), 4.41 (d, 1H, Jyi_m2=8.0Hz, 1H;), 3.91-3.73 (m, 8H),
3.70-3.61 (m, 3H), 3.56-3.34 (m, 7H), 3.29 (d, 1H, Jgem = 14.9 Hz,
H27), 3.19-3.07 (m, SH), 2.21 (t, ZH, H]] or Hzo), 2.15 (t, ZH, H]]
or Hyp), 1.98 (s, 3H, CH3 NHAc), 1.94 (s, 3H, CH3; NHAc), 1.88-
1.81 (m, 1H), 1.75-1.57 (m, 3H), 1.57-1.41 (m, 10H), 1.30-1.21
(m, 6H), 1.19 (d, 3H, Jug-ns = 6.6 Hz, 1Hg). '>C NMR (100 MHz,
D,0) 6: 177.0 (CONH), 176.7 (CONH), 174.9 (CONH), 174.5 (CONH),
164.4 (CO urea), 101.3 (1C,), 100.7 (1C4), 98.8 (Cy/), 76.3, 75.7, 75.3,
74.0,73.9,72.4,71.1,70.7 (C7), 69.5,68.0,67.0 (Cs/), 61.9 (1Cg), 60.7
(C24), 60.3 (1C6)v 56.1 (1C2), 56.0 (1C2), 545 (C25 or Cze), 54.1 (C27),
50.1 (C25 or Cze), 39.6 (C13 or C]s), 39.5 (C13 or C]s), 36.1 (C]] or
Cao), 35.8 (Cq1 or Cyp), 28.6 (2C), 28.5, 26.0 (2C), 25.5 (2C), 254,
25.0, 22.6 (CH; NHAc), 22.4 (CH; NHAc), 21.2, 15.8 (Cg). MS
FAB+-HRMS m/z [M+Na]+ calcd for C44H76N020SNa 1063.4732,
found 1063.4768.

4.2.5. 5-Carboxypentyl 3,6-di-0-(a-L-fucopyranosyl)-4-0-(2-ace-
tamido-2-deoxy-p-p-glucopyranosyl)-2-acetamido-2-deoxy-p-p-
glucopyranoside oxidised biotin conjuguate (4)

To a solution of 45 (0.190 g, 0.104 mmol) in methanol (4 mL)
and water (HPLC grade, 1 mL) was added Pd/C (10%) (95 mg,
0.5 g per g of substrate). Vacuum and H, were alternated and the
mixture was stirred at room temperature under H, overnight.
The mixture was filtered off through Celite and concentrated. The
residue was dissolved in water (HPLC grade) and washed with
CH,Cl; (3 times). The aqueous layer was evaporated and the resi-
due was purified on a G15 column to give, after lyophilisation,
123 mg of 4 (100%) as a white powder. [¢)> —55 (c 2, MeOH/H,0
(1:1)). '"H NMR (400 MHz, D,0) &: 5.02 (d, 1H, Jui_u2 = 3.9 Hz,
1H; fucose), 4.84 (d, 1H, Jui-n2 = 3.8 Hz, 1H; fucose), 4.70-4.61
(m, 3H, H25, Hze, 1H5 fUCOSE), 455 (d, 1H, ]]-[1,]-[2:8.4 HZ, 1H1),
4.38 (d, 1H, ]Hl—H2 =8.0 HZ, 1H1), 4.05 (q, 1Hv]H5—H6= 6.6 Hz, 1H5
fucose), 3.92 (t, 1H, J=9.0 Hz, 1H), 3.87-3.80 (m, 4H), 3.78-3.58
(m, 9H), 3.52-3.23 (m, 8H), 3.15-3.04 (m, 5H, H;3, Hyg, 1H), 2.17
(t, 2H, ]= 7.2 Hz, H]] or Hzo), 2.12 (t, 2H,]= 7.3 Hz, H]] or Hzo),
1.94 (s, CH3 NHAc), 1.91 (s, CH; NHAc), 1.85-1.77 (m, 1H, 1H,3),
1.69-1.53 (m, 3H), 1.52-1.39 (m, 10H), 1.27-1.20 (m, 6H), 1.17
(d, 3H, Jue-ns =6.6 Hz, CH; fucose), 1.12 (d, 3H, Jue-ns =6.6 Hz,
CHj; fucose). '3C NMR (100 MHz, D,0) é: 176.9 (CO NH), 176.6
(CO NH), 174.9 (CO NH), 174.4 (CO NH), 164.4 (CO urea), 101.2
(1C4), 1004 (1C4), 99.3 (1C; fucose), 98.9 (1C; fucose), 76.2, 75.3,
74.3, 73.9, 73.6, 72.4, 72.2, 71.1, 70.4 (C5), 69.9, 69.5, 68.5, 68.0,
67.1, 67.0, 66.4 (1Cg), 62.0 (1Cg), 60.7 (Ca4), 56.2 (1C,), 56.0 (1Cy),
545 (C25 or Cze), 54.1 (C27), 50.0 (C25 or Cze), 39.5 (C]z. C]g), 36.0
(Cy1 or Cao), 35.7 (Cq1 or Cyp), 28.6, 28.5 (2C), 26.0, 25.5 (30),
25.0, 22.6 (CHs NHAC), 22.5 (CH5 NHAC), 21.3 (C,3), 15.8 (1Cg fu-
cose), 15.7 (1Cs fucose). MS FAB+-MS m/z [M]~ calcd for
CsoHgsNgO24Na 1185.5, found 1185.7.

4.2.6. 5-Carboxymethylpentyl 2-0-(2,3,4-tri-0-benzoyl--p-xylo-
pyranosyl)-4,6-0-benzylidene-p-p-mannopyranoside (12)
Compound 11 (0.560 g, 0.744 mmol) was dissolved in anhydrous
acetonitrile (5 mL). Dimethyl benzaldehyde acetal (0.224 mL,
1.489 mmol, 2 equiv), camphorsulfonic acid (0.051 g, 0.223 mmol,
0.3 equiv) were added under argon and the mixture was stirred at
room temperature overnight. A saturated NaHCOs5 solution was
added and the product was extracted with CH,Cl,. The organic layer
was dried over MgSQy,, filtered and concentrated. The residue was
purified by column chromatography on silica gel (cyclohexane/
EtOAc: 7:3-5:5) to give 0.558 g of 12 (89%) as a white solid. R:
0.19 (cyclohexane/EtOAc: 7:3). [0y —77 (c 2, CHCls). Mp:
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146-147 °C. TH NMR (400 MHz, CDCls) 5: 8.07-8.00 (m, 6H, H Ar),
7.60-7.35 (m, 14H, H Ar), 5.83 (t, ]H,]].[g/,].[z/ =]]_[3/,]_[4/ =7.4Hz, H3/),
5.38-5.34 (m, 2H, H benzylidene, Hy), 5.29 (d, 1H, Hy), 5.01 (dd,
1H, ]]_[2/,]_[1/ =5.6 Hz, Hz/), 4.64 (dd, 1H, ]]_[5/,]_[4/ =12.1 Hz, ]]_[5/,]_[6/ =
4.4Hz, 1Hs), 4.45 (s, 1H, Hy), 4.22 (d, TH, Js2_13 = 3.2 Hz, H), 4.13
(m, 1H, 1Hg), 3.84-3.67 (m, 6H, Hs, Hs 1Hs, CH; OMe),
3.59-3.52 (m, 2H, 1He, 1H7), 3.30 (td, 1H, Jgem = 9.4 Hz, Jyi7_115 =
6.8 Hz, 1H7), 3.23 (td, 1Hv]H5—H4 =9.7 HZ,]Hs,HG =48 Hz, Hs), 2.94
(d, 1H,]0]_[,]_[3 =8.0 HZ, OH), 2.28 (t, 2H7]H11—H10 =7.4Hz, H]]), 1.59
(m, 2H, Hyo), 146 (m, 2H, Hg), 127 (m, 2H, Ho). '*C NMR
(100 MHz, CDCl3) : 174.4 (CO COOMe), 165.9 (CO Bz), 165.7 (CO
Bz), 165.5 (CO Bz), 137.0-126.0 (C Ar), 102.3 (C benzylidene),
101.5 (C4), 100.7 (Cy.), 79.4 (C4), 77.3 (C3), 70.5 (Cy.), 70.5 (Cx), 70.4
(C), 70.0 (C), 69.6 (C4), 68.8 (C), 67.5 (Cs), 61.7 (Cs), 51.9 (CHs
OMe), 34.2 (Cy;), 29.4 (Cg), 25.9 (Co), 25.0 (Cyo). MS FAB+-HRMS
m/z [M+Na]" calcd for C46H45015Na 863.2891, found 863.2871.

4.2.7. 5-Carboxymethylpentyl 2-0-(2,3,4-tri-0-benzoyl-p-p-xyl-
opyranosyl)-3-0-(2,3,4,6-tetra-0-benzoyl-o-p-mannopyran-
osyl)-4,6-0-benzylidene-p-p-mannopyranoside (14)

To a mixture of12(0.320 g,0.318 mmol), 7(0.290 g, 0.382 mmol,
1.2 equiv) and 4 A molecular sieves (500 mg) in anhydrous CH,Cl,
(4 mL), were added under argon: NIS (0.143 g, 0.636 mmol, 2 equiv)
and TfOH (0.003 mL, 0.031 mmol, 0.1 equiv). After 20 min the mix-
ture was filtered, extracted with CH,Cl, and washed with saturated
NaHCO5 and Na,S,05 solutions. The organic layer was dried over
MgSQy,, filtered and concentrated. The residue was purified by col-
umn chromatography on silica gel (cyclohexane/EtOAc: 8:2) to give
430 mg of 14 (95%) as a white solid. Rs: 0.38 (cyclohexane/EtOAc:
7:3). [)% —72 (c 1, CHCl3). Mp: 102-103 °C. 'H NMR (400 MHz,
CDCl3) 6: 8.36 (d, 2H, J=7.1 Hz, H Ar), 8.15-8.10 (m, 6H, H Ar),
8.06 (d, 2H, J = 7.1 Hz, H Ar), 8.01 (d, 2H, J = 7.1 Hz, H Ar), 7.86 (d,
2H, J=7.2 Hz, H Ar), 7.70-7.25 (m, 26H, H Ar), 6.24-6.17 (m, 2H,
H3//, H4//), 6.01 (t, 1H, ]H2”—Hl” =2.0 HZ, Hz//), 5.71 (t, 1H,
]]-13/,]-[2/ =34 Hz, H3/), 5.66-5.63 (lTl, 3H, H]/. Hz/. H]//), 5.57 (d, 1H,
J=2.6Hz, Hy), 5.35 (dd, 1H, Jgem = 12.5 Hz, Jus_u4 = 1.8 Hz, 1Hs),
4.85 (m, 2H, 1Hg-, H benzylidene), 4.73 (m, 1H, 1Hs), 4.56 (dd, 1H,
Jeem = 12.1 Hz, Jug_us = 4.7 Hz, 1Hg), 4.38 (m, 2H, Hy, Hy), 4.32
(dd, 1H, ]gem =12.5 Hz, ]HS/—H4/ =1.5Hz, Hs/), 4.16 (dd, 1H, ]gem=
10.3 HZ, ]HG*HS =48 HZ, 1H6), 4.06 (dd, 1H, ]]_[3,]_[4 =10.0 HZ,
Jus-i = 3.1 Hz, Hz), 3.81 (m, 2H, Hy, 1H5), 3.65 (s, 3H, CH; OMe),
3.44 (t, 1H, Jue-us = Jgem = 10.3 Hz, 1Hs), 3.32 (td, 1H, Jgem = 9.1 Hz,
]H77H8 =6.4 Hz, 1H7), 3.19 (td, 1Hv]H5—H4 =9.6 Hz, Hs), 2.18 (t, 2H,
]].n],]_no =7.4Hz, H]]), 1.60-1.49 (m, 4H, Hg, H]O), 1.38 (m, ZH, Hg).
13C NMR (100 MHz, CDCl5) §: 174.4 (CO ester), 166.4-165.0 (Cq
Ar), 137.3-126.2 (C Ar), 102.0 (C;), 101.0 (C benzylidene), 99.4 (C;/
or Cyv), 98.6 (Cy- or Cy+), 78.3 (Ca), 75.7 (C3), 75.7 (C2), 70.6 (Cz),
70.1 (C;), 69.9 (Cs/), 69.8 (C3/), 68.9 (Cg), 68.5 (C4), 67.6 (Cs, Car),
67.5 (C4), 67.2 (C3), 63.3 (Cg), 59.7 (Cs), 51.8 (CHs OMe), 34.1
(Cll). 29.5 (Cs or C]o), 26.0 (Cg), 25.0 (Cs or C]o). MS FAB+-HRMS
m/z [M+Na]" calcd for CggH740124Na 1441.4468, found 1441.4496.

4.2.8. 5-Carboxymethylpentyl 2-0-(2,3,4-tri-0-benzoyl-§-p-xylo-
pyranosyl)-3-0-(2,3,4,6-tetra-0-benzoyl-o-p-mannopyranosyl)-
4-0-benzyl-g-p-mannopyranoside (15) and 5-carboxymethyl-
pentyl 2-0-(2,3,4-tri-0-benzoyl--p-xylopyranosyl)-3-0-(2,3,4,6-
tetra-0-benzoyl-a-p-mannopyranosyl)-6-0-benzyl-p-p-manno-
pyranoside (16)

To a mixture of 14 (0.890 g, 0.627 mmol), 4 A molecular sieves
(1 g), triethylsilane (0.303 mL, 1.881 mmol, 3 equiv) in anhydrous
CH,Cl, (10mL) was added under argon at —78°C, dichloro-
phenylborane (0.277 mL, 2.131 mmol, 3.4 equiv). The mixture was
stirred for 15 min and triethylamine (4 mL) and methanol (4 mL)
were added dropwise. The mixture was allowed to warm up to room
temperature, filtered and concentrated. The crude product was ex-
tracted with CH,Cl, and washed with water. The organic layer was

dried over MgS0y, filtered and concentrated. The residue was puri-
fied by column chromatography on silica gel (cyclohexane/EtOAc:
7:3) to give 0.792 g (88%) of a syrup containing two regioisomers
(NMR determination: 8:2: 15/16). Rg: 0.54 (cyclohexane/EtOAc:
5:5). TH NMR (400 MHz, CDCls) o: 8.12-7.25 (m, 40H, H Ar), 6.20
(m, ZH, H3~, H4H), 5.96 (lTl, 1H, Hz//), 5.91 (t, 1H,]H3L]—|2/ =]].[3/,].[4/ =
7.7Hz, Hsy), 5.74 (dd, 1H, Juz-nr =5.8 Hz, Hy), 5.65 (ddd, 1H,
Jua-nsa=44Hz, Jugy_nsp=11.7Hz, Hy), 546 (d, 1H, Jyr_p2 =
1.4 Hz, Hy»), 535 (d, 1H, Hy), 5.01 (m, 1H, Hs»), 4.96 (d, 1H,
]gem =10.6 Hz, CHPh), 4.85 (dd, ]H,]gem =121 HZ‘]HG”—HS” =29 Hz,
1Hg), 4.77 (dd, 1H, Jgem = 12.1 Hz, Jus_ua = 4.4 Hz, 1Hs), 4.68 (d,
1H, CHPh), 4.55 (dd, ]H, ]HG”*HS” =4.5Hz, 1H6//), 431 (S, 1H, H]),
4.24 (d, 1Hv]H2—H1 =2.8 HZ, Hz), 4.08 (t, 1Hv]H4—H3 =]H4—H5 =9.5 HZ,
Hy), 3.90 (m, 1H, Hs), 3.84-3.81 (m, 2H, Hs, 1Hg), 3.70 (s, 3H,
OMe), 3.61 (m, 1H, 1Hg), 3.36 (m, 1H, 1H5), 3.21 (m, 1H, Hs), 3.10
(m, 1H, 1H7), 2.59 (s, 1H, OH (Cg)), 2.30 (t, 2H, J=7.8 Hz, H11),
1.61-1.19 (m, 6H, Hg, Hg, Hyo). 13C NMR (100 MHz, CDCl5) §: 174.5
(CO COOMe), 166.0-165.0 (Cq Ar), 136.0-128.0 (C Ar), 101.4 (Cy.),
100.9 (C4), 100.6 (Cy~), 81.4 (C3), 77.2 (C3), 76.2 (CH,Ph), 76.1 (Cs),
74.6 (C4), 71.5 (Cy), 71.2 (C3), 71.0 (Cy), 70.2 (C4, C3+), 70.0 (C5),
69.6 (Cs+), 67.9 (C4), 63.6 (Cs/), 62.2 (Cg, Cer), 51.9 (CH3 OMe), 34.2
(C11), 29.4 (Cg), 25.8 (Cg), 25.0 (C1p). MS FAB+-HRMS m/z [M+Na]*
calcd for CgoH76024Na 1443.4624, found 1443.4628.

4.2.9. 5-Carboxymethylpentyl 2-0-(2,3,4-tri-0-benzoyl--p-xylo-
pyranosyl)-3-0-(2,3,4,6-tetra-0-benzoyl-a-p-mannopyranosyl)-
6-0-(2,3,4,6-tetra-0-benzoyl-a-p-mannopyranosyl)-4-0-benzyl-
f-p-mannopyranoside (17)

To a mixture of 15(0.090 g, 0.063 mmol), 7 (0.057 g, 0.075 mmol,
1.2 equiv) and 4 A molecular sieves (100 mg) in anhydrous CH,Cl,
(2 mL), were added under argon: NIS (0.028 g, 0.126 mmol, 2 equiv)
and TfOH (1 pL, 0.010 mmol, 0.17 equiv). The mixture was allowed
too stir for 20 min and was then filtered, extracted with CH,Cl,
and washed with saturated NaHCO5 and Na,S,03 solutions. The or-
ganic layer was dried over MgSOy,, filtered and concentrated. The
residue was purified by column chromatography onsilica gel (cyclo-
hexane/EtOAc: 7:3) to give 58 mg of 17 (46%) as a white solid. R¢:
0.24 (cyclohexane/EtOAc: 7:3). (% —59 (c 2, CHCl5). 'H NMR
(400 MHz, CDCl5) 8: 8.16-7.80 (m, 22H, H Ar), 7.70-7.25 (m, 38H,
H Al'), 6.20 (t, 1H, ]]_[4//,]_[3// =]]_[4//,]_[5// =10.2 HZ, H4//), 6.18 (lTl, 1H,
H3//), 6.13 (t, 1H, ]H4/”—H3/” =]H4/”—H5”/ =10.1 Hz, H4///), 5.91 (m, 1H,
Hy), 5.86 (dd, 1H, Jus»—n2 = 3.2 Hz, Juz»_mar = 10.1 Hz, H3»), 5.79 (t,
1H, ]H3/—H2/ =]H3/—H4/ =6.3 Hz, H3/), 5.72 (dd, 1H, ]H2/—Hl/ =46 Hz,
Hy), 5.63 (dd, TH, Juze_p1~ = 1.8 HZ, Jizr_pz+ = 3.2 Hz, Hyv), 5.58 (dt,
1H, Jua-nsa= 3.9 Hz, Jua-nsb = Jua-ny = 6.3 Hz, Hy), 548 (d, 1H,
H]/), 5.42 (d, 1Hv]H1”—H2” =1.3 Hz, H]//), 4.99 (m, 1H, Hs//), 4.93-4.84
(m, 4H, Hys, 1Hg, 1Hs, CHPh), 4.69 (dd, 1H, Jeem=12.4 Hz,
Jue»—ns+ = 2.3 Hz, 1Hg»), 4.57-4.49 (2dd, 2H, 1Hg», 1Hg:), 4.45-4.40
(m, 2H, Hs», CHPh), 4.38 (s, 1H, H;), 4.29 (d, 1H, Juz_us = 2.8 Hz,
Ha), 4.03 (dd, 1H, Jgem = 12.2 Hz, Jus—na = 6.0 Hz, 1Hs), 3.82-3.76
(m, 2H, Hs, 1H;), 3.70 (d, 1H, Jgem = 9.5 Hz, 1Hg), 3.62 (s, 3H, OMe),
3.58 (t, 1H, Jya-n3 =Jua-ns = 9.5 Hz, Hy), 3.50-3.39 (m, 2H, Hs, 1Hg),
3.34(td, 1H, J = 6.9 Hz and 6.8 Hz, 1H-), 2.16 (t, 2H, J = 7.4 Hz, Hy4),
1.76-1.20 (m, 6H, Hg, Hg, Hyo). 3C NMR (100 MHz, CDCls) 5: 174.4
(CO COOMe), 166-165 (Cq Ar), 133-128 (C Ar), 100.8 (C;), 100.5
(Cy+), 100.3 (Cy.), 97.7 (Cy+), 81.6 (C3), 76.5 (Cy), 76.0 (CH,Ph), 75.8
(C4), 75.3 (Cs), 70.9 (Cz+), 70.7 (Ca+), 70.4 (C3+), 70.2 (C3,, C3+), 70.0
(Cy, Cy), 69.8 (Cs»), 69.5 (Cy), 69.3 (Cs»), 68.2 (Cg), 67.6 (Cy»), 67.1
(Car), 63.5 (Cg), 62.9 (Cgr), 61.4 (Cs), 51.7 (CH3 OMe), 34.1 (C11),
29.6 (Cg), 26.0 (Co), 25.1 (C o). MS FAB+-HRMS m/z [M+Na]* calcd
for Cy14H102033Na 2021.6201, found 2021.6230.

4.2.10. 5-Carboxypentyl 2-0-(p-p-xylopyranosyl)-6-0-(o-p-man-
nopyranosyl)-p-p-mannopyranoside (18)

Compound 5 (1.00 g, 0.650 mmol) was dissolved in anhydrous
methanol (20 mL) and sodium (0.100g, 4.347 mmol, 6.7 equiv)
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was added. The mixture was stirred overnight at rt. A NaOH solu-
tion (10 M, 3.00 mL, 30 mmol, 46 equiv) was added and the mix-
ture was heated at 70°C overnight. The cooled mixture was
neutralised (IR 120 H"), filtered and concentrated. The residue
was purified on a G15 column to give, after lyophilisation,
375 mg of 18 (98%) as a white powder. [0J3 —19 (c 1, D,0). 'H
NMR (400 MHz, D,0) 5: 4.75 (s, 1H, 1H;), 4.61 (s, 1H, 1H;), 4.37
(d, 1H, ]Hl/—H2/=7'5 Hz, H]/), 4.02 (d, 1H, ]H2—H3=2'5 Hz, 1H2),
3.85 (m, 1H, 1H>), 3.83-3.60 (m, 7H, 1Hs, 1H5, 5H), 3.53-3.46 (m,
6H, 1Hs, Hy, 1H,, 3H), 3.44-3.36 (m, 1H), 3.30 (t, 1H, Juz o =
]]-[3/,]-[4/ =8.9 Hz, H3/), 3.23 (dd, 1H, Hz/), 3.12 (t, 1Hv]gem =]H6—H5 =
10.9 Hz, 1H6), 2.27 (t, 2H, ]Hll—HlO=7'3 Hz, H]]), 1.53-1.46 (m,
4H, Hg, Hyp), 1.30-1.23 (m, 2H, Hg). '3C NMR (100 MHz, D,0) é:
179.4 (CO COOH), 104.6 (Cy/), 100.5 (1Cy), 99.8 (1Cy), 78.8 (1C2),
75.7 (Cs), 74.7, 73.6 (Cy), 72.9, 72.4, 70.8, 70.2 (1Cy), 70.1 (Cs),
69.5, 67.5, 66.9, 66.1 (C5), 65.4 (1Cg), 61.2 (1Cg), 34.0 (Cy1), 28.7
(Cg or Cyo), 25.1 (Co), 242 (Cg or Cyo). MS DCI+-HRMS m/z
[M+NH4]" calcd for C,3H44017N 606.2609, found 606.2584.

4.2.11. 5-Carboxyethylpentyl 4,6-0-para-methoxybenzylidene-
2-deoxy-2-phthalimido-g-p-glucopyranoside (26)

Compound 25 (1.452 g,3.215 mmol) was dissolved in anhydrous
acetonitrile (40 mL) under argon. To the solution were added suc-
cessively: dimethyl para-methoxybenzaldehyde acetal (1.11 mL,
6.430 mmol, 2equiv) and camphorsulfonic acid (0.223g,
0.964 mmol, 0.3 equiv). After 2 h, a saturated NaHCO5 solution
was added and the product was extracted with CH,Cl,. The organic
layer was dried over MgSOy, filtered and concentrated. The residue
was purified by column chromatography on silica gel (cyclohex-
ane/EtOAc: 7:3) to give 1.495 g of 26 (81%) as a white foam. Ry
0.15 (cyclohexane/EtOAc: 7:3). [% —35 (c 2, CHCl5). 'H NMR
(400 MHz, CDCl5) o: 7.86 (dd, 2H, ] = 3.1 Hz, J = 5.5 Hz, H Ar Phth),
7.72 (dd, 2H, J= 3.0 Hz, J = 5.2 Hz, H Ar Phth), 7.42 (m, 2H, H Ar),
6.90 (m, 2H, H Ar), 5.53 (s, 1H, H benzylidene), 5.23 (d, 1H,
Jui_nz = 8.4 Hz, Hy), 4.59 (m, 1H, Hs), 4.36 (dd, 1H, Jgem = 10.3 Hz,
]HG*HS =43 HZ, 1H6), 4.21 (dd, 1H, ]]_[2,]_[3 =104 HZ, Hz), 4.06 (q,
2H, J = 7.0 Hz, CH, OEt), 3.84-3.78 (m, 5H, OMe, 1Hg, 1H;), 3.63-
3.53 (m, 2H, Ha, Hs), 3.43 (td, 1H, Jgem = 9.8 Hz, J = 6.4 Hz, 1H7),
3.05 (d, 1H, J= 3.8 Hz, OH (Cs)), 1.99 (m, 2H, H;;), 1.50-1.33 (m,
4H, Hs, Hio), 1.22 (t, 3H, J = 7.0 Hz, CH; OEt), 1.17-1.06 (m, 2H, Ho).
13C NMR (100 MHz, CDCl5) &: 173.3 (CO ester), 160.1 (CO Phth),
134.0-113.0 (C Ar), 101.6 (C benzylidene), 98.7 (C1), 82.0 (C4), 69.5
(Cy), 68.5 (Cg), 68.4 (C3), 66.0 (Cs), 60.0 (CH, OEt), 56.6 (C,), 55.1
(OMe), 33.8 (C]]), 28.8 (Cg or C]o), 25.1 (Cg), 24.2 (Cg or C]o), 14.0
(CHs OEt). MS DCI+-HRMS m/z [M+1]" caled for C3gH3¢NOqo
570.2339, found 570.2346.

4.2.12. 5-Carboxyethylpentyl 6-0-tert-butyldimethylsilyl-2-
deoxy-2-phthalimido-p-p-glucopyranoside (27)

To a solution of 5-carboxyethylpentyl 2-deoxy-2-phthalimido-
B-p-glucopyranoside 25 (0.557 g, 1.235mmol) in anhydrous
pyridine (10 mL) were added under argon: DMAP (0.015g,
0.123 mmol, 0.1 equiv) and TBSCI (0.204 g, 1.358 mmol, 1.1 equiv).
The mixture was allowed to stir overnight. The solvent was evap-
orated and the product was extracted with CH,Cl,, washed with
HCl (1 M) and neutralised with a saturated NaHCO3 solution. The
organic layer was dried over MgS0y, filtered and the solvent was
evaporated. The residue was purified by column chromatography
on silica gel (cyclohexane/EtOAc: 95:5) to give 393 mg of 27
(56%) as syrup. Ri: 0.39 (cyclohexane/EtOAc: 95:5). [0J% 26 (c
20, CHCls). 'H NMR (250 MHz, CDCl3) §: 7.70-7.56 (m, 4H, H Phth),
5.03 (d, 1H, Jy1-n2 = 8.3 Hz), 3.92 (m, 1H), 3.95-3.80 (m, 5H, CH,
OEt, 3H), 3.64 (m, 1H, 1H,), 3.50-3.26 (m, 3H, 1H,), 1.85 (dt, 2H,
J=2.6Hz, J=7.5Hz, Hyy), 1.28 (m, 4H, Hs, Hio), 1.09 (t, 3H,
J=7.1Hz, CH; OEt), 1.00 (m, 2H, Hg), 0.79 (s, 9H, CH; tBu TBS),
0.00 (s, 3H, CH3 TBS), —1.77 (s, 3H, CH3 TBS).

4.2.13. 5-Carboxyethylpentyl 4-0-(3,4,6-0-acetyl-2-deoxy-2-ph-
thalimido-p-p-glucopyranosyl)-6-0-tert-butyldimethylsilyl-2-
deoxy-2-phthalimido-g-p-glucopyranoside (28) and 5-carboxy-
ethylpentyl 3-0-(3,4,6-0-acetyl-2-deoxy-2-phthalimido-g-p-
glucopyranosyl)-6-0-tert-butyldimethylsilyl-2-deoxy-2-phtha-
limido-p-p-glucopyranoside (29)

To a mixture of 27 (0.190g, 0.336 mmol), 30 (0.241g,
0.403 mmol, 1.2 equiv) and 4 A molecular sieves (0.2 g) in anhy-
drous CH,Cl, (4 mL), were added under argon: NBS (0.150 g,
0.840 mmol, 2.5 equiv)and TfOH (0.015 mL,0.168 mmol, 0.5 equiv).
After 20 min the mixture was filtered, extracted with CH,Cl, and
washed with saturated NaHCO5 and Na,S,03 solutions. The organic
layer was dried over MgSOQy, filtered and the solvent was evaporated.
The residue was purified by column chromatography on silica gel
(cyclohexane/EtOAc/acetone: 5:4:1) to give 42 mg of 28 (14%) as a
syrup R 0.44 (cyclohexane/EtOAc/acetone: 5:4:1), [oc]zDs —4 (c 2,
CHCl3) and 22 mg of 29 (7%) as a syrup Rg: 0.32 (cyclohexane/
EtOAc/acetone: 5:4:1), [)3 +13 (c 1, CHCl5). The regioselectivity
was demonstrated by addition of trichloroacetyl isocyanate and 'H
NMR analysis: 28: '"H NMR (400 MHz, CDCls) é: 7.89-7.73 (m, 8H,
H Al‘), 5.85 (dd, 1H, ]]-[3,]-[4:9.0 HZ,]]-B,H) =10.6 HZ, H3), 5.50 (d,
1Hv]H1—H2 = 8.5 Hz, H]), 5.14 (d, 1H,]]_n/,]_[2/ = 8.5 Hz, H]/), 5.09 (dd,
1H, ]H4—H5 =99 HZ, H4), 4.36 (m, ZH, Hz, H3/), 417 (m, ZH, ZHG),
4,09-4.04 (m, 3H, CH; OEt, Hy), 3.99 (m, 1H, Hs), 3.73-3.61 (m,
2H, H4/, 1H7), 3.47 (dd, 1H, ]gem= 11.5 HZ, ]HGLHS/ =14 HZ, 1H6/),
3.36 (m, ZH, HS/. 1H7), 3.28 (dd,]].[e/,]_[s/ =44 Hz, 1H6/), 2.04 (lTl, 5H,
CH;3 OAc, Hyq), 1.93 (s, 3H, CH3 OAc), 1.85 (s, 3H, CH3 OAc), 1.42
(m, 4H, Hg, Hyo), 1.22 (t, 3H, J = 7.2 Hz, CH3 OEt), 1.12 (m, 2H, Hg),
0.81 (s, 9H, tBu), —0.11 (s, 3H, CH; TBS), —0.15 (s, 3H, CH; TBS). 13C
NMR (100 MHz, CDCl3) 6: 173.4 (CO ester), 170.4 (CO OAc), 169.9
(CO OAc), 169.4 (CO OAc), 134.6-123.0 (C Ar), 98.6 (C;), 97.5 (Cy/),
81.7 (C4), 74.3 (Cs), 71.6 (Cs), 70.2 (C3), 69.9 (C3), 68.8 (Cy4), 68.7
(C7), 62.0 (Cg), 61.4 (Cg), 60.0 (CH OEt), 55.9 (Ca:), 54.5 (C3), 33.9
(C]]), 28.8 (Cg or C]o), 25.7 (tBU), 253 (Cg), 244 (Cg or C]o), 20.5
(CH3 OAC), 20.3 (CHs OAc), 20.2 (CH3 OAc), 14.1 (CH; OEt), —5.3
(CH; TBS), —5.4 (CH3 TBS). MS FAB+-HRMS m/z [M+Na]* calcd for
C4sHeaN2045SiNa 1005.3665, found 1005.3679. Compound 29: 'H
NMR (400 MHz, CDCl5) §: 7.70-7.00 (m, 8H, H Ar), 5.58 (dd, 1H,
]H3—H2 =10.7 HZ, ]H3—H4 =9.0 HZ, H3), 5.43 (d, 1H, ]Hl—H2 =8.4 Hz,
H]), 5.11 (dd, 1Hv]H4—H5 =9.0 HZ, H4), 4.87 (d, 1H,]].n/,].[2/ =85 HZ,
H]/), 4.58 (dd, 1H,]].[3/,].[4/ =8.0 HZ,]]_B/,]_Q/ =10.7 HZ, H3/), 4.32 (dd,
1H, Hy), 4.25 (m, 2H, 2Hg), 4.09-4.01 (m, 4H, CH, OEt, Hy, 1Hg),
3.97 (ddd, 1H, Jus_us = 10.3 Hz, Jus_us = 4.7 Hz, Hs), 3.84 (dd, 1H,
Jeem =113 Hz, Jug_ns = 5.8 Hz, 1Hg), 3.71 (dt, 1H, Jgem = 9.8 Hz,
J=6.1Hz, 1H5), 3.56 (dd, 1H, Jus_us = 8.0 Hz, Hy), 3.45 (m, 1H,
Hs), 3.25 (m, 1H, 1H-), 2.16 (s, 3H, CH; OAc), 2.02 (s, 3H, CH; OAc),
1.89 (m, 2H, Hy1), 1.75 (s, 3H, CHs OAc), 1.71 (s, 1H, OH (C4)), 1.36-
1.20 (m, 7H, CH; OEt, Hg, Hyo), 0.95-0.87 (m, 11H, tBu, Hy), 0.10 (s,
3H, CH; TBS), 0.09 (s, 3H, CH3 TBS). *C NMR (100 MHz, CDCls) &:
173.3 (CO ester), 170.5 (CO OAc), 169.8 (CO OAc), 169.3 (CO OAc),
134.0-123.1 (C Ar), 98.1 (C;), 97.7 (Cy.), 82.0 (C3), 76.4 (Cs), 71.8
(Cs), 70.2 (C3), 69.9 (C4), 68.8 (C5), 68.6 (C4), 63.0 (Cg), 61.8 (Cs),
60.0 (CH, OEt), 55.1 (Cy), 54.4 (C,), 33.9 (Cy;), 28.7 (Cg or Cyp), 25.8
(tBu), 25.1 (Cg), 24.2 (Cg or Cy0), 20.5-20.1 (CH3 OAc), —5.22 (CHs
TBS), —5.25 (CHs TBS). MS FAB+-HRMS m/z [M+Na]* calcd for
C4gHg2N,015SiNa 1005.3665, found 1005.3676.

4.2.14. 5-Carboxyethylpentyl 4,6-0-benzylidene-3-0-tert-butyl-
dimethylsilyl-2-deoxy-2-phthalimido-g-p-glucopyranoside (32)

To a mixture of 31 (1.000 g, 1.483 mmol), ethyl 6-hydroxy-hex-
anoate (0.362 mL, 2.225 mmol, 1.5 equiv) and 4 A molecular sieves
(4 g) in anhydrous CH,Cl, (15 mL) were added under argon: NIS
(0.667 g, 2.966 mmol, 2 equiv) and TfOH (0.026 mL, 0.296 mmol,
0.2 equiv). The mixture was stirred for 3 h and was filtered, ex-
tracted with CH,Cl, and washed with saturated Na,S,05; and NaH-
COs solutions. The organic layer was dried over MgSQy, filtered and
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concentrated. The residue was purified by column chromatography
on silica gel (cyclohexane/EtOAc: 8:2) to give 0.873 g of 32 (90%) as
a white solid. Rz 0.34 (cyclohexane/EtOAc: 8:2). [o]3 —22 (c 4,
CHCl3). Mp: 90 °C. '"H NMR (400 MHz, CDCls) &: 7.90-7.30 (m,
9H, H Ar), 5.56 (s, 1H, H benzylidene), 5.24 (d, 1H, Jy1-u2 = 8.5 Hz,
H]), 4.65 (dd, 1H, ]H37H4 =8.4 Hz, ]H3—H2 =10.2 Hz, H3), 4.40 (dd,
1H, Jgem = 10.3 Hz, Jus_ns = 4.6 Hz, 1He), 4.24 (dd, 1H, Hy), 4.09 (q,
2H, J=7.0 Hz, CH, OEt), 3.83 (m, 2H, 1Hs 1H,), 3.66 (td, 1H,
Jus-na = 9.4 Hz, Hs), 3.59 (dd, 1H, Ha), 3.44 (m, 1H, 1H,), 2.01 (m,
2H, Hq,), 1.50-1.38 (m, 4H, Hg, Hyo), 1.24 (t, 3H, CH; OEt), 1.18-
1.10 (m, 2H, He), 0.63 (s, 9H, tBu TBS), —0.08 (s, 3H, CH; TBS),
~0.24 (s, 3H, CHs TBS). 13C NMR (100 MHz, CDCl5) &: 173.3 (CO
ester), 137.0-126.0 (C Ar), 101.8 (C benzylidene), 98.7 (C,), 82.7
(Ca), 69.5 (C3), 69.5 (C;), 68.7 (Cg), 66.2 (Cs), 60.0 (CH, OEt), 57.7
(Cy), 33.9 (Cy4), 28.9 (Cg or Cyp), 25.3 (¢Bu TBS), 25.2 (Co), 24.3 (Cg
or Cyo), 17.6 (Cq tBu TBS), 14.1 (CH; OEt), —4.2 (CH5 TBS), —5.4
(CH;3 TBS). MS DCI+-HRMS m/z [M+NHy4]* calcd for C35HsiN,0gSi
671.3364, found 671.3356.

4.2.15. 5-Carboxyethylpentyl 3-0-tert-butyldimethylsilyl-2-de-
oxy-2-phthalimido-p-p-glucopyranoside (33)

To a solution of 32 (0.775 g, 1.185 mmol) in ethyl acetate (9 mL)
was added Pd/C (10%) (387 mg, 0.5 g per g of substrate). Vacuum
and H, were alternated and then the mixture was stirred at room
temperature under H; for 3 h. The mixture was filtered off through
Celite and concentrated to give 670 mg of pure 33 (100%) as a syr-
up. R¢: 0.39 (cyclohexane/EtOAc: 5:5). [«]5 —1 (¢ 6, CHCl3). 'H NMR
(400 MHz, CDCls) 5: 7.84-7.72 (m, 4H, H Ar), 5.16 (d, TH, Jiy1-12 =
8.5 Hz, H]), 4.40 (dd, 1H, ]H3—H4 =8.4 Hz, ]H3—H2 =10.4 Hz, H3),
4.09 (dd, 1H, H»), 4.05 (q, 2H, J = 7.1 Hz, CH, OEt), 3.95 (dd, 1H,
]gem =11.8 Hz, ]HG*HS =3.3 Hz, 1H6), 3.87 (dd, 1H, ]HG*HS =42 Hz,
1Hs), 3.77 (td, 1H, Jgem = 9.8 Hz, Ju7-us = 6.2 Hz, 1H7), 3.62 (m, 1H,
Hy), 3.50 (m, 1H, Hs), 3.40 (td, 1H, Ji7_us = 6.4 Hz, 1H;), 3.08 (d,
1H, ]0].[,].[4=3.7 Hz, OH), 1.97 (m, ZH, H]]), 1.39 (lTl, 4H, Hg, H]o),
1.20 (t, 3H, CH;3 OEt), 1.07 (m, 2H, Ho), 0.67 (s, 9H, tBu TBS), 0.05
(s, 3H, CH3 TBS), —0.27 (s, 3H, CH5 TBS). 13C NMR (100 MHz, CDCl3)
6: 173.4 (CO ester), 134-122 (C Ar), 98.1 (Cy), 75.2 (Cs), 72.6 (C3),
72.4 (Cy), 69.2 (C5), 62.2 (Cg), 60.0 (CH, OEt), 57.1 (Cy), 33.8 (C11),
28.8 (Cs or Cqo), 25.4 (tBu TBS), 25.1 (Co), 24.2 (Cs or Cyo), 17.6
(Cq tBu TBS), 14.0 (CH;3 OEt), —4.1 (CHs TBS), —5.2 (CH;3 TBS). MS
DCI+-HRMS m/z [M+NH,4]" calcd for C,gH47N504Si 583.3051, found
583.3043.

4.2.16. 5-Carboxyethylpentyl 3,6-di-0-tert-butyldimethylsilyl-2-
deoxy-2-phthalimido-p-p-glucopyranoside (34)

To a mixture of 33 (0.554 g, 0.980 mmol), DMAP (0.012 g,
0.098 mmol, 0.1 equiv) in anhydrous pyridine (3 mL) was added
under argon TBSCI (0.441 g, 2.941 mmol, 3 equiv). The mixture
turned cloudy and was stirred overnight. Concentrated and the
product was extracted with CH,Cl,, washed with HCI (1 M) and
neutralised with a saturated NaHCO3 solution. The organic layer
was dried over MgSO,, filtered and concentrated. The residue
was purified by column chromatography on silica gel (cyclohex-
ane/EtOAc: 8:2) to give 603 mg of 34 (90%) as syrup. Ry 0.60
(cyclohexane/EtOAc: 7:3). [0 —9 (c 3, CHCls). 'H NMR
(400 MHz, CDCl3) 6: 7.8-7.7 (m, 4H, H Ar), 5.08 (d, 1H, Jyi-m2 =
8.6 Hz, H]), 4.35 (dd, 1H, ]]_[3,]_[4 =7.9Hz, ]]_[3,]_[2 =10.5 HZ, H3),
4.04 (dd, 1H, H,), 4.00 (q, 2H, J = 7.2 Hz, CH, OEt), 3.91 (dd, 1H,
]gem =10.6 Hz, Jys_ns =4.9 Hz, 1H6), 3.85 (dd, 1H, Jus-ns = 5.3 Hz,
1Hg), 3.71 (td, 1H, Jgem = 9.8 Hz, Ju7_ns = 6.2 Hz, 1H5), 3.50 (td, 1H,
]H4—H5 =]H4—H3 =79 HZ‘]H4—OH =2.3 Hz, H4), 3.44 (m, 1H, Hs), 3.33
(m, 1H, 1H5), 3.15 (d, 1H, OH), 1.91 (m, 2H, Hy), 1.34 (m, 4H, Hs,
Hyo) 1.15 (t, 3H, CH; OEt), 1.04 (m, 2H, Hy), 0.86 (s, 9H, tBu TBS),
0.60 (s, 9H, tBu TBS), 0.06 (s, 3H, CH3; TBS), 0.06 (s, 3H, CH3 TBS),

0.01 (s, 3H, CH;3 TBS), —0.28 (s, 3H, CH3 TBS). '3C NMR (100 MHz,
CDCl3) 6: 173.0 (CO ester), 168.0 (CO NPhth), 167.0 (CO NPhth),
133.0-122.0 (C Ar), 97.8 (C4), 74.6 (C4), 74.2 (Cs), 72.5 (C3), 68.7
(C;), 64.6 (Cg), 59.8 (CH, OEt), 56.8 (Ca), 33.7 (C11), 28.7 (Cg or
C1o), 25.6 (tBu TBS), 25.3 (tBu TBS), 25.1 (Cg), 24.2 (Cg or Cig),
18.0 (Cq tBu TBS), 17.5 (Cq tBu TBS), 14.0 (CH5 OEt), —4.2 (CH;
TBS), —5.4 (CHs; TBS), —5.6 (2CHs TBS). MS DCI+-HRMS m/z
[M+NH,4]* calcd for C54Hg1N206Si> 697.3916, found 697.3922.

4.2.17. 5-Carboxyethylpentyl 4-0-(3-0-acetyl-4,6-0-benzylide-
ne-2-deoxy-2-phthalimido-g-p-glucopyranosyl)-3,6-di-O-tert-
butyldimethylsilyl-2-deoxy-2-phthalimido-g-p-glucopyrano-
side (35)

To a mixture of34(0.177 g,0.260 mmol), 8 (0.234 g,0.390 mmol,
1.5 equiv) and 4 A molecular sieves (200 mg) in anhydrous CH,Cl,
(3 mL), was added under argon NIS (0.667 g,2.966 mmol, 2.0 equiv).
The mixture was stirred, cooled down to —25 °Cand TfOH (0.002 mL,
0.026 mmol, 0.1 equiv) was added. The mixture was allowed to
warm up to 0°C over 1h and was then filtered, extracted with
CH,Cl, and washed with saturated NaHCO3 and Na,S,03 solutions.
The organic layer was dried over MgS0y,, filtered and concentrated.
The residue was purified by column chromatography on silica gel
(cyclohexane/EtOAc: 8:2) to give 0.178 gof 35 (61%) as a white solid.
Re: 0.29 (cyclohexane/EtOAc: 7:3). [¢)3 —30 (c 1.5, CHCl3). Mp:
87-88 °C. 'H NMR (400 MHz, CDCl5) §: 7.92-7.35 (m, 13H, H Ar),
5.97 (dd, 1H, ] =95 HZ, ]= 10.0 HZ, H3/), 5.67 (d, 1H, ]].n/,].[z/ =
8.4Hz, Hy), 5.55 (s, 1H, H benzylidene), 5.04 (d, 1H, Jyi_m2 =
8.5 Hz, Hy), 442 (m, 2H, Hy, 1Hg), 4.28 (dd, 1H, Jys_n4 = 8.8 Hz,
Jus-mz = 10.0 Hz, Hs), 4.06 (m, 4H, CH, OEt, H,, H,), 3.82 (t, 1H,
J=9.9 Hz, 1He), 3.73 (m, 3H, 1Hg, Hy, Hs:), 3.64 (td, 1H, Jgem = 9.8 Hz,
Ju7-ns = 6.3 Hz, 1H5), 3.57 (dd, 1H, Jgem = 12.1 Hz, Jug_ns = 2.5 Hz,
1He), 3.31 (td, 1H, Jy7_us = 6.3 Hz, 1H;), 3.11 (d, 1H, J = 9.4 Hz, Hs),
2.00 (td, ZH‘]gem =74 HZv]Hll—HlO =4.6 Hz, H]]), 1.89 (S, 3H, CH3
0Ac), 1.38 (m, 4H, Hs, Hyo), 1.22 (t, 3H, ] = 7.0 Hz, CH; OEt), 1.08
(m, 2H, Hg), 1.01 (s, 9H, tBu TBS), 0.79 (s, 9H, tBu TBS), 0.25 (s, 3H,
CH; TBS), 0.18 (s, 3H, CH3 TBS), 0.15 (s, 3H, CH3 TBS), —0.37 (s, 3H,
CHs TBS). '3C NMR (100 MHz, CDCl3) 6: 176.0 (CO), 173.0 (CO),
169.0 (CO), 167.0 (2C0O), 134.0-123.0 (C Ar), 101.4 (C benzylidene),
97.8 (C1), 96.6 (Cy), 79.3 (Ca), 74.9 (Cs), 74.1 (C4), 70.7 (C3), 69.7
(Cs), 68.5 (Cg), 68.1 (C5), 65.9 (Cs), 61.2 (Cg), 59.9 (CH, OEt), 57.5
(Cy), 55.1 (Cy), 33.8 (Cyq), 28.8 (Cg or Cyp), 25.7 (2tBu TBS, CHs
OEt), 25.2 (Cg), 24.2 (Cg or Cyo), 20.4 (CH3 OAc), 18.2 (Cq tBu TBS),
17.5 (Cq tBu TBS), —3.0 (CH; TBS), —5.0 (CH5 TBS), —5.2 (CH5 TBS),
—5.3 (CH3 TBS). MS FAB+-HRMS m/z [M+Na]" calcd for Cs7H76N2016-
Si;Na 1123.4631, found 1123.4657.

4.2.18. 5-Carboxyethylpentyl 4-0-(3-0-acetyl-4,6-0-benzylide-
ne-2-deoxy-2-phthalimido-g-p-glucopyranosyl)-2-deoxy-2-ph-
thalimido-pg-p-glucopyranoside (36)

To a solution of 35 (1.000 g, 0.908 mmol) in anhydrous DMF
(10 mL) was added under argon ammonium fluoride (0.672 g,
18.16 mmol, 20 equiv). The mixture was stirred and heated at
100 °C overnight. Concentrated and the residue was extracted with
CH,Cl, and washed with water. The organic layer was dried over
MgSQy,, filtered and concentrated. The residue was purified by col-
umn chromatography on silica gel (cyclohexane/EtOAc: 5:5) to
give a 0.666 g of 36 (80%) as white solid. R¢: 0.25 (cyclohexane/
EtOAc: 5:5). Mp: 225-226 °C. [ —26 (c 0.8, CHCl3). 'H NMR
(400 MHz, CDCls) 6: 7.93-7.73 (m, 8H, H Ar), 7.45-7.41 (m, 2H, H
Ar), 7.35 (lTl, 3H, H Ar), 591 (t, ]H,]Hg/,]_lz/ =]]_[3/,]_|4/ =9.1 Hz, H3/),
5.63 (d, 1H, Jy1—y> = 7.7 Hz, H]/), 5.52 (S, 1H, H benzylidene), 5.15
(d, 1H, Jy1-n2 = 7.5 Hz, Hy), 4.43-4.32 (m, 3H, Hy, 1Hg, Hs), 4.12-
4,02 (m, 3H, CH, OEt, H,), 3.96 (s, 1H, OH C3), 3.89-3.69 (m, 5H,
Hy, Ha, 1Hg, Hs, 1H), 3.46-3.34 (m, 3H, Hs, 1Hg, 1H-), 3.20 (m,
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1H, 1Hg), 1.98 (m, 2H, H1;), 1.90 (s, 3H, CH; OAc), 1.80 (br's, 1H, OH
Cg), 1.43-1.33 (m, 4H, Hg, H1o), 1.20 (t, 3H, CH5 OEt), 1.16-1.07 (m,
2H, Hg). 13C NMR (100 MHz, CDCl5) §: 173.9 (CO ester), 170.4 (CO
Phth), 136.0-126.0 (C Ar), 102.1 (C benzylidene), 100.0 (Cy.), 98.6
(Cy), 81.8 (C4 or Cy), 79.0 (C4 or Cu), 74.4 (Cs), 70.1 (C3), 69.9
(C3), 69.8 (C;), 68.5 (1Cg), 66.6 (Cs), 61.1 (1Cg), 60.5 (CH, OEt),
56.3 (C3), 55.6 (Cx), 34.3 (C11), 29.3 (Cg or Cqo), 25.6 (Cs), 24.7 (Cs
or Cq0), 20.9 (CH; OAc), 14.6 (CH; OEt). MS FAB+-HRMS m/z
[M+Na]* calcd for C45H4gN2016Na 895.2902, found 895.2883.

4.2.19. 5-Carboxyethylpentyl 3,6-di-0-(2,3,4-tri-O-benzyl-o-L-
fucopyranosyl)-4-0-(3-0-acetyl-4,6-0-benzylidene-2-deoxy-2-
phthalimido-g-p-glucopyranosyl)-2-deoxy-2-phthalimido-g-p-
glucopyranoside mixture (37,38)

To a mixture of35(0.100 g,0.114 mmol),9(0.163 g,0.273 mmol,
2.4 equiv) and 4 A molecular sieves (300 mg) in anhydrous CH,Cl,
(1.5mL) and anhydrous Et;0 (1.5 mL), were added under argon:
NIS (0.102 g, 0.456 mmol, 4 equiv) and TfOH (1 pL, 0.011 mmol,
0.1 equiv). The mixture was stirred for 5 min at room temperature
and was then filtered, extracted with CH,Cl, and washed with satu-
rated NaHCOs3 and Na;S,03 solutions. The organic layer was dried
over MgSQy, filtered and concentrated. The residue was purified by
column chromatography on silica gel (cyclohexane/EtOAc: 7:3) to
give 177 mg of a syrup containing 37 and 38 (91%) (a/B: 3.5:1 esti-
mated by 'H NMR). R¢: 0.67 (cyclohexane/EtOAc: 5:5).

4.2.20. 5-Carboxyethylpentyl 4-0-(2-acetamido-3-0-acetyl-4,6-
0-benzylidene-2-deoxy-p-p-glucopyranosyl)-3-0-(2,3,4-tri-O-
benzyl-a-L-fucopyranosyl)-2-acetamido-6-0-benzyl-2-deoxy-p-
p-glucopyranoside (39)

Compound 6 (0.650 g, 0.471 mmol) was dissolved in ethanol
(10 mL) and hydrazine monohydrate (0.230 mL, 4.713 mmol,
10 equiv) was added. The mixture was stirred at 90 °C overnight.
The mixture was allowed to cool down to room temperature, filtered
and concentrated. The residue was dissolved in anhydrous pyridine
(5mL) and acetic anhydride (2 mL) was added under argon. The
mixture was stirred at room temperature overnight. Concentrated
and the crude product was extracted with CH,Cl,, washed with an
HCl solution (1 M) and neutralised with a saturated NaHCO; solu-
tion. The organic layer was dried over MgSQOy,, filtered and concen-
trated. The residue was purified by column chromatography on
silica gel (cyclohexane/EtOAc: 5:5) to give 0.507 g of 39 (89%) as a
syrup. R 0.62 (CH,Cly/methanol: 9:1). [¢]% —90 (c 6, CHCls). 'H
NMR (400 MHz, CDCl5) §: 7.46-7.25 (m, 25H, H Ar), 6.73 (d, 1H,
Jnn-m2 = 9.0 Hz, NHAC), 5.99 (d, 1H, Jyu-n2 = 9.1 Hz, NHAC), 5.48 (s,
1H, H bel‘lzylidene), 5.26 (d, 1H, ]].n/,].[z/ =3.4Hz, H]/), 5.14 (t, 1H,
Jusr—nzr = Juz—nar = 9.9 Hz, Hz,), 5.00 (d, 1H, Jgem = 11.6 Hz, CHPh),
4.88-4.83 (2d, 2H, Jgem = 12.1 HZ, Jgern = 11.5 Hz, 2CHPh), 4.77-4.68
(m, 3H, 3CHPh), 4.50-4.42 (m, 4H, H,, Hy«, 2CHPh), 4.22 (dd, 1H,
Jeem = 10.4 Hz, Jyis_ns = 4.8 Hz, 1Hg), 4.15-4.06 (m, 5H, Hy, Hy, Ha,
CH, OEt), 3.95-3.89 (m, 3H, Hs, 2H), 3.84-3.64 (m, 7H, 3Hg, 1Hs,
Hu, 2H), 3.58 (s, 1H), 3.40-3.34 (m, 2H, 1H5, 1H), 2.25 (t, 2H,
Ju11-H10= 7.6 Hz, Hq;), 2.07 (s, 3H, CH3; OAc), 2.02 (s, 3H, NHACc),
1.94 (s, 3H, NHAC), 1.61-1.48 (m, 4H, Hyo, Hg), 1.30 (m, 2H, Ho),
1.25 (t, 3H, J = 7.1 Hz, CH5 OEt), 1.10 (d, 3H, Jug_ns = 6.3 Hz, 1Hg).
13C NMR (100 MHz, CDCl3) §: 174.1 (CO), 172.0 (CO), 171.4 (CO),
170.5 (CO), 139.4 (Cq Ar), 139.1 (Cq Ar), 139.0 (Cq Ar), 138.3 (Cq
Ar), 137.2 (Cq Ar), 128.0-126.0 (C Ar), 101.8 (C benzylidene), 100.9
(1Cy), 100.4 (1Cy), 96.6 (Cy), 79.3, 78.5 (Ca+), 78.0, 76.8 (Cx), 75.1
(CH,Ph), 74.8, 74.6, 73.8 (CH,Ph), 73.4 (CH,Ph), 73.2, 72.8 (CH,Ph),
71.7 (Cs+), 70.1 (1Cs), 69.2 (C7), 68.8 (1Cs), 67.2, 66.7, 60.6 (CH>
OEt), 55.0 (1C3), 51.5 (1C3), 34.6 (C11), 29.5 (Cs or Cyo), 25.8 (Co),
25.0 (Cg or Cyo), 23.8 (CH; NHAc), 23.5 (CH; NHAc), 21.3 (CHs
0Ac), 17.1 (Cg), 14.6 (CH; OEt). MS FAB+-HRMS m/z [M+Na]* calcd
for C67H32018N2Na 1225.5460, found 1225.5458.

4.2.21. 5-Carboxypentyl 4-0-(2-acetamido-4,6-0-benzylidene-2-
deoxy-g-p-glucopyranosyl)-3-0-(2,3,4-tri-0-benzyl-a-L-fucopyr-
anosyl)-2-acetamido-6-0-benzyl-2-deoxy-f-p-glucopyranoside
(40)

Compound 39 (0.500g, 0.415 mmol) was dissolved in THF
(5 mL) and NaOH (10 M, 500 pL, 4.150 mmol, 10 equiv) was added.
The mixture was stirred at 75 °C overnight. The mixture was al-
lowed to cool down to room temperature, neutralised (IR 120
H™), filtered and concentrated to give 0.470 g of 40 (100%) as a syr-
up. R 0.47 (CH,Cly/methanol: 9:1). [o)% —88 (c 2.5, MeOH). 'H
NMR (400 MHz, CD50D) 4: 8.24 (m, 1H, NHAc), 7.95 (m, 1H, NHAc),
7.50-7.25 (m, 27H, H Ar), 5.43 (s, 1H, H benzylidene), 5.35 (d, 1H,
Jui-n2 = 3.6 Hz, Hy/), 5.00-4.77 (m, 3H), 4.69-4.56 (m, 5H, 1H;,
4CHPh), 4.43 (d, 1H, J=7.2 Hz, 1H,), 4.35 (m, 1H, Hs), 4.15 (m,
1H, 1Hg), 4.10-3.99 (m, 3H, Hy, 1H,, 1H), 3.94-3.90 (m, 2H, 1H,,
1H), 3.84-3.74 (m, 5H, 1H>, 2He, 2H), 3.66 (m, 1H), 3.56 (t, 1H,
J=10.0 Hz, 1Hg), 3.45-3.36 (m, 3H, 1Hs3, 1H4 1H), 3.32 (m, 1H),
3.20 (dd, 1H, J=5.0Hz, J=12.0Hz, 1Hs), 2.27 (t, 2H, J=7.4Hz,
Hi1), 2.01 (s, 3H, CHs NHACc), 2.00 (s, 3H, CH3 NHAc), 1.58 (m, 4H,
Hg, H]O), 1.37 (m, ZH, Hg, 1H), 1.21 (d, 3H, ]HGLHS/ =6.5 HZ, 1H6/).
13C NMR (100 MHz, CDs0D) §: 172.8 (CO), 139.4-126.0 (C Ar),
101.8 (C benzylidene), 101.4 (1C,), 100.8 (1C;), 96.1 (Cy.), 81.9,
78.8, 78.7, 76.2, 75.7, 75.2 (CH,Ph), 74.9, 73.6, 73.1 (CH,Ph), 72.7
(CH,Ph), 72.2 (CH,Ph), 71.1, 69.3 (1Cs and C5), 68.6 (1Cg), 66.9
(Cs), 66.5 (1Cs), 57.1 (1Cy), 54.8 (1Cy), 34.0 (Cy1), 29.3 (Cg or Cyo)s
25.6 (Co), 24.8 (Cg or Ciq), 22.2 (CHs NHAC), 22.1 (CHs NHAC),
16.1 (CG/)' MS FAB+-HRMS m/z [M+Na]+ calcd for C63H76N2017Na
1155.5042, found 1155.5156.

4.2.22. 5-Carboxypentyl 4-0-(2-acetamido-4,6-0-benzylidene-2-
deoxy-p-p-glucopyranosyl)-3-0-(2,3,4-tri-0-benzyl-o-L-fucopyr-
anosyl)-2-acetamido-6-0-benzyl-2-deoxy-f-p-glucopyranoside
biotin conjugate (41)

Compound 40 (0.400¢g, 0.353 mmol) was dissolved in anhy-
drous DMF (5 mL) under argon with 10 (0.241 g, 0.706 mmol,
2 equiv), DMAP (0.051g, 0.423 mmol, 1.2equiv) and EDC
(0.134 g, 0.706 mmol, 2 equiv). The solution was stirred for 3 h at
70 °C. EDC (0.067 g, 0.353 mmol, 1 equiv) was added to complete
the reaction and after 2 h, concentrated. The residue was extracted
with CH,Cl, and washed with water. The organic layer was dried
over MgSQ,, filtered and concentrated. The residue was purified
by column chromatography on silica gel (CH,Cl,/methanol: 9:1)
to give 0.282 g of 41 (54%) as a syrup. Rg: 0.33 (CH,Cl,/methanol:
9:1). [Z —49 (c 1, CHCl3). '"H NMR (400 MHz, CDCls) 6: 7.51-
7.20 (m, 26H, H Ar, NHAc), 7.03 (d, 1H, J = 8.5 Hz, NHAc), 6.46 (t,
1H,J = 5.5 Hz, NH), 6.41 (t, 1H, J = 5.2 Hz, NH), 6.29 (s, 1H, NH urea),
5.54 (s, 1H, NH urea), 5.47 (s, 1H, H benzylidene), 5.28 (d, 1H,
Juv-nz =3.2 Hz, Hy), 498 (d, 1H, Jgem = 11.4 Hz, CHPh), 4.82 (m,
2H, 2CHPh), 4.71-4.64 (m, 3H, 3CHPh), 4.53-4.48 (m, 3H, 2H;,
CHPh), 4.40 (d, 1H, Jgem = 11.6 Hz, CHPh), 4.29 (m, 1H), 4.22 (m,
2H), 4.05 (m, 2H), 3.95 (m, 3H), 3.80-3.75 (m, 6H), 3.61 (t, 1H,
J=9.0 Hz), 3.55 (s, 1H), 3.50 (t, 1H, J = 8.1 Hz), 3.39-3.30 (m, 3H),
3.24-3.15 (m, 4H), 3.06 (m, 1H), 2.77 (dd, 1H, Jgem=12.7 Hz,
]H277H26=4'2 Hz, H27), 2.61 (d, 1H,]gem =12.7 Hz, 1H27), 2.15 (m,
4H, Hi1, Hao), 1.95 (s, 3H, CH; NHAc), 1.94 (s, 3H, CH; NHAc),
1.65-1.27 (m, 20H, Hg, Hg, Hyo, H14, Hys, His, Hi7, Ha1, Hao, Hys),
1.08 (d, 3H, Jue_ns = 6.1 Hz, CH3 He). *C NMR (100 MHz, CHCls)
6: 173.9 (CO), 173.7 (CO), 172.8 (CO), 170.7 (CO), 164.2 (CO),
139.3-137.5 (Cq Ar), 128.0-126.0 (C Ar), 102.2 (C benzylidene),
101.0 (1C;), 98.8 (1C;), 96.5 (Cy), 82.0, 79.2 (2C), 78.2, 76.5, 75.4,
75.2 (CH,Ph), 75.0, 73.8 (CHyPh), 73.4 (CH,Ph), 72.8 (CH,Ph),
71.5, 70.9 (1Cg), 69.3 (1Cs), 68.8 (C5), 67.1, 66.6 (2C), 62.1 (Ca5 or
Cze), 60.4 (C25 or Cze), 57.4, 55.9 (C24), 40.9 (C27), 393 (C12 or
C]s), 39.3 (C12 or C]s), 37.0 (C]] or Czo), 359 (C]] or Czo), 28.0-
25.0 (Cg, Cg, Cio, Cia, Cys, Cis, Ci7, Can, Ca, Ca3), 23.8 (CH3 NHAC),
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23.0 (CH5 NHAC), 17.1 (Cg). MS FAB+-HRMS m/z [M+Na]* calcd for
C79H104N60135Na 14797026, found 1479.7040.

4.2.23. 5-Carboxypentyl 4-0-(2-acetamido-4,6-0-benzylidene-2-
deoxy-p-p-glucopyranosyl)-3-0-(2,3,4-tri-0-benzyl-a-L-fucopyr-
anosyl)-2-acetamido-6-0-benzyl-2-deoxy-$-p-glucopyranoside
oxidised biotin conjugate (42)

To a solution of 41 (0.019 g, 0.013 mmol) in anhydrous CH,Cl,
(0.5 mL), was added mCPBA (0.007 g, 0.039 mmol, 3 equiv) under
argon. The mixture was stirred at room temperature overnight.
The mixture was washed with a saturated NaHCOs solution. The
organic layer was dried over MgSO,, filtered and concentrated.
The residue was purified by column chromatography on silica gel
(CH,Cly/methanol: 9:1) to give 16 mg of 42 (84%) as a syrup. Ry
0.26 (CH,Cl,/MeOH: 9:1). [¢J¥ 50 (c 1, CHCl3). 'H NMR
(400 MHz, CD50D) §: 7.47-7.29 (m, 25H, H Ar), 5.43 (s, 1H, H ben-
Zylidene), 5.38 (d, 1H, Juv-n2 =3.5Hz, H]/), 4.96 (d, 1H,
Jgem = 11.2 Hz, CHPh), 4.88-4.81 (m, 3H, 3CHPh), 4.69-4.48 (m,
7H, 1Hy, 4CHPh, Hjs, Hyg), 4.43-4.38 (m, 2H, 1H, Hs), 4.13 (dd,
1H, Jgem = 10.3 Hz, Jue_ns = 4.9 Hz, 1Hg), 4.08-3.99 (m, 3H, 1H,,
2H), 3.95-3.91 (m, 2H), 3.84-3.74 (m, 6H, 1H,, 2Hg, 1H7; 2H),
3.66 (m, 1H), 3.54 (t, 1H, Jgem = 10.2 Hz, 1Hg), 3.43 (m, 2H, 1H,,
1H), 3.36-3.28 (m, 2H, 1H,7, 1H), 3.21-3.09 (m, 7H, Hi3, Hs,
1Ha7, Haa, 1H), 2.23-2.15 (m, 4H, Hy1, Hao), 2.02 (s, 3H, CH3 NHAC),
2.01 (s, 3H, CH3; NHAc), 1.87 (m, 1H, 1Hy3), 1.77-1.48 (m, 13H),
1.40 (m, 6H), 1.24 (d, 3H, Juye-ns =6.4Hz, 1Hg). 3C NMR
(100 MHz, CD50D) &: 175.0 (CO), 174.7 (CO), 172.7 (CO), 172.0
(C0O), 163.6 (CO urea), 139.5 (Cq Ar), 139.2 (Cq Ar), 138.8 (Cq Ar),
138.7 (Cq Ar), 137.9 (Cq Ar), 128-126 (C Ar), 101.8 (C benzylidene),
101.5 (1C4), 100.8 (1C4), 96.1 (Cy/), 81.9, 78.8 (2C), 76.1, 75.6, 75.3
(CH,Ph), 74.8, 73.6, 73.0 (CH,Ph), 72.7 (CH,Ph), 72.2 (CH,Ph), 71.1,
69.4 (C;), 69.1 (1Cg), 68.7 (1Cg), 66.9, 66.5, 60.8 (Cz4), 57.1 (1Cs),
55.0 (1C5), 54.6 (C25 or Cze), 54.2 (C27). 50.0 (C25 or Cze), 39.2 (C13
and C]g), 36.1 (C]] or Czo), 35.6 (C]] or Czo), 29.3-25.7 (Cg. Co,
Cio0, Ci4, Cy5, Ci6, Cq7, Ca1, sz), 224 (CH3 NHAC), 223 (CH3 NHAC),
21.6 (Cz3), 16.2 (Cg). MS FAB+-HRMS m/z [M+Na]" calcd for
C79H104Ng020SNa 1511.6924, found 1511.6882.

4.2.24. 5-Carboxyethylpentyl 3,6-di-0-(2,3,4-tri-O-benzyl-o-L-
fucopyranosyl)-4-0-(2-acetamido-3-0-acetyl-4,6-0-benzylide-
ne-2-deoxy-p-p-glucopyranosyl)-2-acetamido-2-deoxy-p-p-
glucopyranoside (43)

Compounds 37 and 38 (1.030 g, 0.604 mmol) were dissolved in
ethanol (15mL), THF (5mL) and hydrazine monohydrate
(0.293 mL, 6.040 mmol, 10 equiv) was added. The solution was
stirred at 90 °C overnight. The mixture was allowed to cool down
to room temperature, filtered and concentrated. The residue was
dissolved in anhydrous pyridine (10 mL) and acetic anhydride
(1.2 mL) was added under argon. The mixture was stirred at room
temperature overnight. Concentrated and the crude product was
extracted with CH,Cl,, washed with an HCl solution (1 M) and neu-
tralised with a saturated NaHCO5 solution. The organic layer was
dried over MgS0y, filtered and concentrated. The residue was puri-
fied by column chromatography on silica gel (EtOAc) and the dia-
stereoisomers were separated by column chromatography on
silica gel (CH,Cl,/EtOAc: 5:5) to give 540 mg of 43 (58%) as a syrup.
Rf: 0.40 (EtOAC). [02 —65 (c 1, CHCl3). 'H NMR (400 MHz, CDCls) 6
7.44-7.33 (m, 35H, H Ar), 6.47 (br s, 1H, NHAc), 6.22 (br s, 1H,
NHACc), 5.48 (s, 1H, H benzylidene), 5.35 (d, 1H, Jyi1-n2 = 2.4 Hz,
1H,4 fucose), 5.20 (t, 1H, Ju3-n2 =Juz-na = 8.7 Hz, H3/), 5.03 (m, 2H,
2CHPh), 4.95-4.65 (m, 12H, 10CHPh, 2H;), 4.43 (d, 1H, Jy1-m2 =
5.6 Hz, 1H; fucose), 4.35 (dd, 1H, J=4.5Hz, J=10.3 Hz), 4.29 (m,
1H), 4.19-4.12 (m, 5H, CH, OEt, 1H, fucose, 2H), 4.03-3.98 (m,
7H, 1Hs fucose, 6H), 3.88 (m, 1H), 3.78-3.53 (m, 7H, 1H,, 6H),
3.36 (m, 1H, 1H5), 2.28 (t, 2H, Ju11-n10 = 7.5 Hz, Hq1), 2.08 (s, 3H,
CH; OAc), 1.98 (CH3 NHAC), 1.94 (CH; NHAc), 1.65-1.48 (m, 4H,

Hg, Hyo), 1.36-1.26 (m, 8H, Ho, 1Hg fucose, CH (OEt), 1.13 (d, 3H,
Jue-ns = 6.3 Hz, 1Hg fucose). 3C NMR (100 MHz, CDCls3) 5: 174.1
(CO COOEt), 171.6 (CO), 170.9 (CO), 170.5 (CO), 139.0-137.0 (Cq
Ar), 129.0-126.0 (C Ar), 101.9 (C benzylidene), 101.3 (1C; fucose),
100.6 (1C;), 98.7 (1C;), 97.4 (1C, fucose), 80.2, 79.9, 79.1, 78.2,
77.8,77.2,76.0, 75.8, 75.4 (CH,Ph), 75.3 (CH,Ph), 74.7, 74.4, 74.1
(CH,Ph), 73.7 (CH,Ph), 73.4 (CH,Ph), 73.2 (CH,Ph), 72.0, 69.2
(C,), 69.1 (1Cg), 67.4 (1Cg), 67.3, 67.0, 66.6, 60.6 (CH, OEt), 55.7
(1Cy), 54.2 (1C3), 34.6 (C11), 29.4 (Cs or Cqo), 25.9 (Co), 25.0 (Cg or
C10), 23.8 (CH3 NHAc), 23.7 (CH; NHAc), 21.3 (CH; OAc), 17.4
(1Cg fucose), 17.6 (1Cg fucose), 14.7 (CH3 OEt). MS FAB+-HRMS
m/z [M+Na]* caled for CgyH;p4N2,0,,Na 1551.6978, found
1551.6990.

4.2.25. 5-Carboxypentyl 3,6-di-0-(2,3,4-tri-0-benzyl-a-L-fuco-
pyranosyl)-4-0-(2-acetamido-4,6-0-benzylidene-2-deoxy-p-p-
glucopyranosyl)-2-acetamido-2-deoxy-p-p-glucopyranoside
biotin conjuguate (44)

Compound 43 (0.466 g, 0.304 mmol) was dissolved in THF
(3 mL) and NaOH (10 M, 300 pL, 3.040 mmol, 10 equiv) was added.
The solution was stirred at 75 °C overnight. The mixture was al-
lowed to cool down to room temperature, neutralised (IR 120
H™), filtered and concentrated. The crude product was dissolved
in anhydrous DMF (6 mL) under argon with 10 (0.205g,
0.608 mmol, 2 equiv), DMAP (0.043 g, 0.360 mmol, 1.2 equiv) and
EDC (0.086 g, 0.450 mmol, 1.5 equiv). The mixture was stirred for
1h at 70 °C. EDC (0.028 g, 0.150 mmol, 0.5 equiv) was added to
complete the reaction and after 3 h, concentrated. The residue
was extracted with CH,Cl, and washed with water. The organic
layer was dried over MgSOy,, filtered and concentrated. The residue
was purified by column chromatography on silica gel (CH,Cl,/
methanol: 9:1) to give 0.273 g of 44 (51%) as a syrup. Rg: 0.24
(CHyCly/methanol: 9:1). [%’ —53 (c 7, CHCls). 'H NMR (400 MHz,
CDCl3) d: 7.43-7.23 (m, 35H, H Ar), 6.64 (s, 1H, NHCO), 6.52 (s,
1H, NHCO), 6.32 (s, 1H, NH urea), 5.80 (s, 1H, NH urea), 5.44 (s,
1H, H benzylidene), 5.36 (s, 1H, 1H; fucose), 5.01-4.57 (m, 14H,
1H;, 1H; fucose, 12H CHPh), 4.43 (d, 1H, Ji1_12 = 5.4 Hz, 1H,),
4.30-3.35 (m, 24H), 3.17 (m, 4H, H]g, H]g), 3.00 (lTl, 1H, H24),
2.68 (m, 1H, 1Hy7), 2.56 (d, 1H, Jgem = 12.4 Hz, 1Hs7), 2.15 (m, 4H,
Hq1, Hao), 1.98 (s, 3H, CH3 NHACc), 1.94 (s, 3H, CH3s NHACc), 1.75-
1.09 (m, 26H, ]HG—HS =5.8 Hz, ]HG—HS =6.1 Hz, 2H6 fUCOSC, Hg, Hg,
Hio, Hia, His, His, Hiz Hai, Haz, Hzs). MS FAB+-HRMS m/z
[M+Na]* calcd for CooH;26Ns02,SNa 1805.8544, found 1805.8570.

4.2.26. 5-Carboxypentyl 3,6-di-0-(2,3,4-tri-0-benzyl-a-L-fuco-
pyranosyl)-4-0-(2-acetamido-4,6-0-benzylidene-2-deoxy-p-p-
glucopyranosyl)-2-acetamido-2-deoxy-p-p-glucopyranoside
oxidised biotin conjuguate (45)

To a solution of 44 (0.230 g, 0.128 mmol) in anhydrous CH,Cl,
(5 mL), was added mCPBA (0.066 g, 0.386 mmol, 3 equiv) under ar-
gon. The mixture was stirred at room temperature overnight. The
mixture was washed with a saturated NaHCO3 solution. The organ-
ic layer was dried over MgSQy, filtered and concentrated. The res-
idue was purified by column chromatography on silica gel (CH,Cl,/
methanol: 8:2) to give 195 mg of 45 (84%) as a white foam. R¢: 0.07
(CH,Cly/methanol: 9:1). [% —54 (c 1, CHCl;). "H NMR (400 MHz,
CDs0D) §: 7.42-7.18 (m, 35H, HAr), 5.45 (d, 1H, Ju1_m2 = 2.9 Hz,
1H; fucose), 5.39 (s, 1H, H benzylidene), 5.01 (m, 2H, 1H;, 1CHPh),
496 (d, 1H, Jy1-12 = 3.0 Hz, 1H; fucose), 4.93-4.65 (m, 10H, 1Hs fu-
cose, 9CHPh), 4.63-4.59 (m, 2H, 2CHPh), 4.48 (m, 2H, Has, Hag),
436 (d, 1H, J=7.5 Hz), 4.19-3.86 (m, 12H, 3Hs, 1Hs fucose, 8H),
3.82-3.72 (m, 6H, 1Hs, 1H, 4H), 3.50-3.38 (m, 3H, 1H-, 2H), 3.28
(dd, 1H, Juz7-126 = 5.8 HZ, Jgem = 14.2 Hz, 1H,7), 3.18-3.13 (m, 5H,
Haa, His, Hig), 3.09 (d, 1H, 1Ha7), 2.23-2.15 (m, 4H, Hi1, Hao),
2.02 (s, CH; NHAc), 2.00 (s, CH; NHAc), 1.86 (m, 1H, 1Ha3),
1.76-1.49 (m, 13H), 1.35-1.22 (m, 10H, 1Hg fucose, 7H), 1.11 (d,
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3H, Jus-us = 6.3 Hz, 1Hg fucose). '3C NMR (100 MHz, CD50D) &:
174.9 (CO), 174.6 (CO), 172.6 (CO), 172.1 (CO), 163.6 (CO urea),
139.6-138.0 (Cq Ar), 129.0-126.5 (C Ar), 101.9 (C benzylidene),
101.6 (1Cy), 100.7 (1Cy), 97.4 (1C; fucose), 96.3 (1C; fucose),
82.4, 79.4, 79.0, 78.8 (2C), 76.6, 75.8, 75.4 (CH,Ph), 75.2 (CH,Ph),
74.6, 74.2, 73.5, 73.0 (2CH,Ph), 72.8 (CH,Ph), 72.3 (CH,Ph), 714,
69.1 (C;), 69.0 (1Cg), 67.0, 66.8, 66.4, 65.3 (1Cg), 60.8 (Ca4), 57.0,
56.1, 54.6 (C25 or C26), 54.2 (C27), 50.0 (C25 or C26), 39.2 (C]g. C]g),
36.1 (C]] or Czo), 35.6 (C]] or Czo), 29.0-25.0 (Cs. Cg. C](). C14. C15.
C]G. Ci7, Coq, C22), 22.6 (CH3 NHAC), 221 (CH3 NHAC), 21.6 (ng),
16.4 (1Cg fucose), 16.0 (1Cs fucose). MS FAB+-HRMS m/z [M+Na]*
calcd for CogH126Ng024SNa 1837.8441, found 1837.8444.
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Dl 0.10000000 sec
Pl 9.50 uvsec
DE 4.50 usec
SFOL 400.1319206 MHz
Nocl 18

PLL -3.00 d&8
F2 - Processing parameters
5L 16384

S5F 400.1300000 MHz
WoW EM

358 0

L8 0.00 5z
GB 0

BC 0.10

1D MR plot parameters

cx 22.00 cm
ElP 5.578 ppm
Fl 2231.87 Hz
F2p 0.506 ppm
F2 202.51 Hz
PEMCM 0.23053 ppa/cn
H2CN 92,24351 Hz/cm
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Current Data Parameters

NAME mayeulc

EXPNO 2

BROCHO 1

F2 - Acquisition Parameters

Date 500000

Time 12.10

INSTRIOM spect

PROBHD 5 mm 1H/13C

PULPROG {mod2. php

™ 65536

SOLVENT £ocls

ks 8192

os 4

SWH 24154.590 Hz

FIDRES 0.368570 Hz

AQ 1.3566452 sec

RG 91985.2

DW 20.700 usec

DE 4.50 usec

1E 300.0 K

Bl 17.00 usec

pé 34.0 usec

DELTA 0.0000108 sec

D20 0.00714000 sec

BL12 17.50 dB

D1 1.29999995 sec

CEDPRGZ valtzl6

BCPD2 100.00 usec

SFO2 400.1317000 MEz

Nuc2 18

PL2 120.00 dB

D13 0.00000300 sec

SEOL 100.6237964 MHz
1 13C

PL1 0.00 dB

DE 4.50 usec

F2 - Processing parameters

81 65536

SF 100.6127290 MEz

WOR EM

SSB 0

18 0.30 Hz

GB 0

BC 0.30

1D MMR plot parameters

cxX 22.00 e

Flp 195.855 ppm

Fl 19705.46 Hz

F2B 0.827 ppm

E. 83.19 Hz

PPMCM 8.86490 ppm/cm

HICM 891.92145 Hz/cm



[ Mass Spectrum

Data : COLLOT-MCS5@S-FABNEG-MBB@AI1 Date : @B-Jun-20@7 16:24
Sample: -
Note = = N+
Inlet : Direct Ion Mode : FAB- —_
Spectrum Type : Normal lon [MF-Linear]
RT : B.957 min Scan# : (2,4)
BP : msz 153.828@ Int, & 21878
Qutput msz range : 373.7833 to 18395.3264 Cut Level : 8.68 %
9@PPE2 1185.7
e I
1.2
I W
1.8+
8.9 4
2.8 4
2.7 4
8.6 1
1413.1 1626.5 1799.3
e e
688 4% 5150 =155 151505 1180 1288 1368 1488 1588 1688 1788 1802

m’z
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Current Data Parameters

NAME mayeulc
ZXENO X
PROCHO 1

F2 - Acquisition Parameters
Date_ 500000
Time 11.26
INSTROM spect
PROBHD 5 m 1H/13C
PULPROG 2930

pit] 16384
SOLVENT cocil

¥s 16

bs 2

SHE 4006.410 Hz
FIDRES 0.244532 Hz
M 2.0447731 sec
RG 1.8

oW 124.800 usec
DE 4.50 usec
TE 300.0 K
Dl 0.10000000 sec
Bl 9.50 usec
DE 4.50 usec
SFol £00.1315206 MHz
Hucl 1H

PLl -3.00 dB
F2 - Processing parameters
51 16384

SF 400.1300000 MHz
WOH EN

588 0

B 0.00 Hz
GB 0

BC 0.10

1D MR plot parameters

cx 22,00 cu
1P 8.502 pom
i 3441.82 Hz
e 0.015 ppm
F2 5.86 Hz
PPMCH 0.39032 ppm/cm
HICM 156.18005 Ez/em



Current Data Parameters

NAME mayeulc
- EXPKO 2
e PROCNO 1

F2 - Acquisition Parameters

Date_ 500000
Time 11.35
INSTRUM spect
BROBHD 5 mm 1H/13C
; PULPROG imed2. php
™ 65536
\‘N SOLVENT £oclld
NS 819
——— s 4
& SWE 24154,590 Hz
d h ﬂm_c N@cw FIDRES 0.368570 Hz
4] 1.3566452 sec
\ RG 7298.2
oW 20.700 usec
, : DE 4.50 usec
: 20 4 TE 300.0 K
: Pl 17.00 usec
' i 02 34.0 usec
N DELTA 0.0000108 sec
D20 0,00714000 sec
BL12 17.50 dB
Dl 1.299999395 sec
CPDPRG2 waltzlf
1 BCPD2 100.00 usec
T e SE02 400,1317000 MHz
¥uc2 18
PL2 120.00 d8
s D13 0.00000300 sec
% SFD1 100.6237964 MHZ
_) Nucl 13¢
o Pl 0.00 dB
DE 4,50 usec
F2 - Processing parameters
s1 65536
sF 100.6127290 MHz
WoH M
558 0
B 0.30 Hz
GB 0
BC 0.30
1D MR plot parameters
cX 2.0 cm
Fip 185.262 ppm
Fl 18639.68 Hz
E2P 12.174 ppn
F2 1285.21 Hz
PEMCM 7.84035 ppm/cm
HICM 788.83923 Hz/cm
I T T T l T T T T T T T T T T T 5 T T T T T T T T T T T T T T T T n_ m _\v. : Y
opm 160 140 120 100 80 60 40 20 EV. 2007



L Mass Spectrum ]
Data : COLLOT-MC4G8B
Samp le: -

Note : -
Inlet : Direct lon Mode : FAB+ \QMWI

Spectrum Type : Normal lon [EF-Linear] —
RT : B.70 min Scan# : (1,12)
BP : msz B63.2871 Int. : 187.55

Output m7z range : E00.0082 1o 1022.2000 1 : B8.88 %
13532328

188 —

Oate : 2B-Feb-20@7 11:11

9@

88

78 -

68

58—

Wmm.u& 932.38 869,33 8989.18

T T T T T T ¥ T T

|
1028
msz



! : Current Data Parameters
NAME nayeulc
k EXPNO 1
A mﬁ PROCIO 1
1
-— F2 - hequisition Parameters
Date_ 500000
Tine 19.21
INSTROM spect
! PROBHD 5 m 1H/13C
2ULPROG 2930
m 16384
SOLVENT £oc13
NS 16
L i} 2
. 3HE 4006.410 Hz
FIDRES 0.244532 Hz
) ) 2.0447731 sec
k1] 7.8
e 124.800 usec
DE 4.50 usec
TE 3000 K
1) 0.10000000 sec
o Bl 9,50 usec
DE 4.50 usec
SFol 400.1319206 MHz
: ¥ucl bi:|
PL1 -3.00 d8
F2 - Processing parameters
§I 16334
8F 400.1300000 MHz
WOR ™
55B 0
LB 0.00 Hz
6B 0
BC 0.10
1D MR plot parameters
cx 22.00 em
_ F1P 9.184 ppn
Fl 3674.75 Hz
713 0.505 ppm
E2 201.98 Hz
PEMCH 0.39451 ppm/ca
3 ] ] fd 2 b v HICH 157.85332 Hz/em
g o st v g i
] Ll [F=1 (o] [l B p—y e oY
_ T T T _ T T T ﬂ T T T — T T T T T _ T T T ﬁ o T T _ T T T _ T
ppm 8 1 6 5 : 3 2 1



Current Data Parameters

S=ES ; N - o : SEEEREE SN HAME mayeulc
) b 0 6 D Ot Oh g ; EXPNO 2
'] ¢ .../_,,;“...‘.....u...u......l......uj.ur.rn WO LD WD D WD WO U v o3 O O TN PROCNO 1
- i
F2 - Acquisition Parameters
f ; / \ Date_ 500000
) Time 19.39
INSTROM spect
L PROBHD 5 m 1H/13C
PULBROG jmod2., php
™ 65536
\‘ P SOLVENT cocll
Hs 745
= Ls 4
SWH 24154.590 Hz
FIDRES 0.368570 Hz
M 1.3566452 sec
RG 4096
oW 20.700 usec
1 DE 4.50 usec
TE 300.0K
Pl 17,00 usec
pl 34.0 usec
DELTA 0.0000108 sec
D20 0.00714000 sec
PL1Z2 17.50 dB
Dl 1.29993995 sec
CPDERE2 waltzlf
PCPD2 100.00 usec
5r02 400.1317000 MHz
wuc2 1H
PL2 120.00 d8
D13 0.00000300 sec
SFO1 100.6237964 MHz
Nucl 13
PL1 0.00 B
DE 4.50 usec
F2 - Processing parameters
SI 65536
ST 100.6127290 MHz
WOW EM
55B 0
LB 0.30 Hz
GB 0
BC 0.30
1D MR plot parameters
cx 22.00 cm
F1p 183,135 ppm
Fl 18425.75 Hz
F2p 15.666 ppm
F2 1576.19 Hz
DPMCH 7.61225 ppn/cm
HICM 765.88904 Hz/cm
T ¥ T T T T T T T T T T _ T T T _ T T T _ T T T T T T — \ |_u
160 140 120 100 80 60 20 2 0 FEV. 2007




[ Mass Spectrum I
Data : COLLOT-MC47@2
Sample: -

Note : -

Inlet : Direct

Spectrum Type : Normal

RT : 6.92 min
BP : msz 1441.4496

Output m/z range : 1300.0088

13958187
188

Sf

6@

58—

49

Hwﬂm.hﬂ

Ion [EF-Linearl

to

_.:..__:.4 M|

27-Feb-2087 18:38 .\4~+

Cut Level : B.88 %

Lam_.wm

1389.98

L .—._. L 1 oA ) | FET
I

1457.43
__

1483.88

_.q s s

| CHNN R T R NN S S O
1588
mfz
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Current Data Parameters
HAME rayeulc
EXENO 1
PROCNO 1
F2 - hecquisition Parameters
Date 500000
| | 35 3 _ _ ru Time 21.00
P — INSTROM spect
=1 PROBHD 5 mm 1H/13C
i PULPROG 2930
10 16384
SOLVENT cocl
| NS 16
DS 2
! SWE 4006.410 Bz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG n.8
. ! oW 124.800 usec
! : D2 4,50 usec
e 300.0 X
Dl 0.10000000 sec
P1 9.50 usec
DE 4.50 usec
» ) SFOl 400.1319206 MHz
Nucl 18
PL1 -3.00 dB
I
v Fl - Processing parameters
81 16384
. SF 400.1300000 MHz
WOW EN
SSB 0
j#:] 0.00 Hz
x 3 0
x Be 0.10
iD MR plot parameters
cxX 2.00 cm
F1p 8.613 ppm
— Fl J446.24 Hz
» F2p 0.722 ppm
F2 288,87 Hz
_ PEMCN 0.35868 ppm/cm
T = = ) | 24 M ] g 1] Al d el | f e ) HICM 143,51680 Ez/cm
o - ol | el | ] ] al Gt (et | |=lahn] el =
o i ] I - cu.nu.g,«nw_..?” EEd b ez R e 1 e Y
= = | e w || l— ==l =) o]0 I o]
r T T T T T T T T | T T T T T T T T T T T T T | T T T T T
8 7 6 3 4 3 2 1
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Current Data PArameters

NRNE mayeulc
EXPNO 2
BROCNC 1

F2 - Acquisition Parameters
Date_ 500000
Time 21,16
INSTRUM spect
PROBHD 5 mm 1E/13C
PULPROG imod2 . php

™ 65536
SOLVENT €oell

NS 4096

Ds 4

SHH 24154.5%0 Hz
FIDRES 0.368570 Hz
) 1.3566452 sec
Eld 4096

| 20.700 usec
oE 4.50 usec
T 300.0 K

Pl 17.00 usec
p2 34.0 usec
DELTA 0.0000108 sec
020 0.00714000 sec
PL12 17.50 dB
Dl 1.29999985 sec
CPDPRG2 waltzlé
2CPD2 100.00 usec
5702 400.1317000 MHz
Nuc2 18

212 120,00 dB
D13 £.00000300 sec
SFO1 100,6237964 MHz
wucl 13c

PL1 0.00 dB
DE 4.50 usec
T2 - Processing parameters
sI 65536

L3 100.6127230 MHz
WOW o |

858 0

18 0.30 Bz
-] 0

BC 0.30

1D NMR plot parameters
o 22,00 cm
rie 182.907 ppm

18402.79 Hz
F2e 8.787 ppm
£2 884.07 Hz
EPMCM 7.91456 ppn/cm
HaCN 796.30579 Hz/cm

2 6 MARS 72nn7



[ Mass Spectrum ]
Data : COLLOTH
Sample: -

Note : -

Inlet : Direct Ion Mode : FAB+
Spectrum Type : Normal lon [EF-Linear]

RT : 1.86 min Scan# : (3,12)

BP : mrsz 1443.4628 Int. : 415.B2
Output m/z range @ 1392.80BP@ to 1490.00200

43581264
188 —

Cut Level :

98
88 -

70
58—

38

28 -

1429.48
139144 1411.44

H0ate : 17-Apr-20@7 14:25

8.28 %

1441,45

1458.46
1473.46

E.l_.. : , . .. PP - . ..—ﬁ—_.._...
1358 1468 1418 14282 1430

Al

1448

__; J__F_?__». dtetal b d Ay

1458

u T T T

T 1
146@ 147@ 1488 1488

msz
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Current Data Parameters
NAME mayeulc
| EXFNO 1
iv EROCHO 1
F2 - Acquisition Parameters
| \ﬂ.W Date_ 500000
Time 20.30
| p— INSTRUM spect
PROBED 5 mm 1H/13C
BULPROG 1930
1 16384
SOLVENT cbC13
g NS 16
DS 2
SWHE 4006.410 Hz
FIDRES 0.244532 Hz
| 4] 2.0447731 sec
RE 114
I i) 124 800 usec
14 4.50 usec
TE 300.0 K
Dl 0.10000000 sec
Pl 9.50 usec
DE 4.50 usec
f:130)1 400.1313206 MHz
: il 1H
1 n PL1 -3.00 d8
EZ - Processing parameters
| | SI 16384
| 1 1 SF 400,1300000 MEz
_ _ : 1 WoH b
_ : ul b \ ' 558 0
| + + | 1| ji:) 0.00 Hz
I ] 0
! t L + _ BC 0.10
EL | % o | +
. | b | x Y 1D WMR plot parameters
_ cX 2.00
Fip 3.917 pom
Fl 3567.85 Hz
2P 0.451 ppm
£2 180.53 Hz
PPMCM 0.38480 ppm/ca
3 Rl 2 L2 IEBE] ElIEERIEE = =4l e = BZCY 153. 96901 Ez/cm
= =] o= =4 IS Y e ) = B | PR R O =1 =] = | =] |=
2 =||< o~ b S i ) (0] M) PR | N S B 15 12 o~ o o] |~
— o - —
® ) 23
— =77 — T 777 T ¢ T [ T T T [ ‘v % v T '
ppm 3 1 ] 3 4 3 2 1
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Current Data Parameters

NAME mayeulc
EXPNO 2
EROCHNO 1

F2 - Acquisition Parameters

Date_ 500000

Time 23.40
IRSTROM spect

PROBHD 5 mm 1H/13C

PULPROG jmod2. php

T 65536

SOLVENT cncll

NS 4098

Ds 4

SWE 24154.590 Hz

FIDRES 0.368570 Hz

).e} 1.3566452 sec

RG 5792.6

b | 20.700 usec

DE 4.50 usec

1E 300.0 K

Pl 17.00 usec

p2 34.0 usec

DELTA 0.0000108 sec

D20 0.00714000 sec

PL12 17.50 dB

bl 1.29999995 sec

CEDPRGE2 waltzlé

ECPD2 100.00 usec

SFO2 400.1317000 MHz

yuc2 11

PL2 120.00 dB

D13 0.00000300 sec
SFO 100.6237964 MHz

NUC 13¢

PL1 0.00 a8

DE 4.50 usec

F2 - Processing parameters

31 63536

SF 100.6127290 MHz

WOW EM

SSB 0

LB 0.30 Hz
GB 0

BC 0.30

1D ¥MR plot parameters

cx 22.00 em

F1P 185.785 ppm
i\ 18692.36 Hz

F2P 12.486 ppn

E2 1256.26 Hz

PEMCM 7.87723 ppm/cn

792.54980 Hz/cm

0 3 AVR. 2007



L Mass Spectrum ]
Data : COLLOT+
Sample: -

Note : -
Inlet : Direct
Spectrum Type : Normal Ion LEF-Linear]
RT : B.4]1 min Scan# : (28,32)
BP : msz 2822.6267 Int. : 282.58
Output msz range : |8708.08082 toc 2670.2008

14818315
188 —

Ion Mode : FAB+

mgj. \AW

80

78

58

58

42

28 -

1388.62

1931.6e

181763

Date : 2B-Rpr-28@7 16:15

Cut Level : B.08 x%

_ \m&mu.mu

28P8 .65
a_muﬂ.mm
I

Ll PPTTeTY Al L

_mmu.mm, E_:

e e B s

il i

1908 1958

Abdis
T

ol ___. FRTT1T | 1V P PPITon
1 ¥ T . ) 1
2000 2858

i e I * 1

msz
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W w L g Current Data Parameters
0 VT.,\ NRME mayeulc
EXPRO 1
Lo] BROCNO 1
h.._4. 0 h./\/\irz F2 - Acquisition Parameters
A D &\5 Date_ 500000
me Tine 21.40
INSTRUM spect
PROBHD 5 m 1H/13C
.\_@.v PULPROG 2930
—-— m 16384
SOLVENT cocll
] 16
DS 2
1 SWH 4006.410 Hz
FIDRES 0.244532 5z
M 2.0447731 sec
RG 161.3
W 124.800 usec
DE 4.50 usec
bis 300.0 K
n 0.10000000 sec
£l 9.50 usec
DE 4.50 usec
SFO1 400.1319206 MHz
Nucl bl |
y PL1 -3.00 dB
i
F2 - Processing parameters
SI 16384
SP 400.1300000 MEz
WOR M
S5B 0
LB 0.00 Hz
B 0
EC 0.10
1D NMR plot parameters
cX 22,00 cm
3] 5,120 ppm
- b Fl 2048.86 H2
E2p 0.921 ppm
F2 368.47 Hz
2BNCH 0.19089 por/ca
E =l s S 2| BEIB[ BlEEE 2 R S 2 HICH 76.38148 Hz/cm
m— m = = = (=] -} al O] [ ] | 4 el o

W\J.

...._.__..__._.:.:__..__.__::...:__...._..__....:.___.____....._.......__.........._.._2..__.......1.._:.....:...::._._...._......:..._.._.....:.__..__......_:_.

ppm 4.5 4.0 35 3.0 &5 2.0 1.9




1]

Current Data Parameters

HAME mayeulc
EXPNO 2
PROCID 1

F2 - Acquisition Parameters
Date 500000
Tima 22.00
INSTRUM spect
PROBED 5 nm 1H/13C
PULPRCG imod2.php

m 55536
SCLVENT cocl3

NS 8192

Ds 4

SWE 24154.590 Hz
FIDRES 0.368570 Hz
] 1.3566452 sec
36 7298.2

o 20.700 vsec
DB 4,50 usec
IE 00K

3] 26.50 usec
DELTA 0.0000169 sec
D20 0.00714000 sec
BL12 17.50 d8
5l 1.29999985 sec
CPDPRG2 walczlb
BCFDZ 100.00 usec
5P02 400.1317000 MHz
NUCZ il §

PL2 120.00 dB
D13 0.00000300 sec
SFOl 100, 6237964 MHz
. 11 o3 13C

PL1 0.00 dB
P2 53.00 usec
OE 4.50 usec

F2 - Processing parameters

81 55536

SF 100.6127290 ME2
WOW BN

S5B 0

1B 0.30 Bz
GB 0

EC 0.30

1D MR plot parameters

cx 22.00 em
FiP 186.38% ppm
Fl 18753.09 Hz
F2F 13,771 pom
F2 1385.51 Hz
PPN 7.84628 ppo/cm
HECM 7189.43585 Hz/cm



[ Mass trum J

Data OT-MC4: NH3 Date eb-2087
Sample

Note :

Iniet Jirect +
Spectrum Type : Norm:

RT ¢+ 1.47 min
BP : mrz B42.8554
Output m/z range

230632
108 —

¥.8¢08 to 558.0d8a Cut Level : 4.88 %

1

51%]

88 -

584 .96

ul
L
(vs]
ra
m

A 506,26

532.96

-
[

gs1.9g [FI0.96

642.96

EB@ 685 6108




Hz

Integral

{.? L h & N
— D D D N
..Un-l.. U f;.l:,.l.u.-.
- 3. O &
= o =

b e e e ]

rmrvﬁfiz\ f%ﬁéw&&\w\%

.UBE\.?T

1.76

2978.52

291
2762,57

2969.15

.56

2153.78
2212.08
JLQS.QT

i

2755.81
20

2760

52
.03

190.5
l?J?.38
1695.49
1687
1685.02
1676.46

1638.21
163

1.18

1623.97

6&.86

W3 oyt U O e D =
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91.07
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12.01
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J
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10
491.94
484 .87

556.64
499.

449.25

10.956

18.942

 HE
EEE#

34.525
9.5417

26.030
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- & MAI 2006

Current Data Parameters

HAME raysul
EXPHO 2
PROCHC 1

F2 - Acquisition Parameters
Date 500000
Time 13.02
INSTAIN spect
PROBHD 5 m 1H/13C
BULBRCG 2330
et} 16384
SOLVENT cocl3
NS 64

0
SWH 4006.410 Ez
FIDRES 0.244332 Hz
a0 2.0447731 sec
RG 57
oW 124.800 usec
IE 4.50 usec
TE 0.0
n 0.10000000 sec
Pl 9,50 usec
LE 4.50 usec
SFO1 400.1319206 MHz
18

FLl -3.00 &3

F2 - Processing parameters
S1 2192

SF 400.1299930 Muz
WEH M

558 0

18 -0.30 B2
o] 0.3

BC 0.10

1D ¥MR plot parameters

cx 22.00 cm
Elp 10,500 ppm
Fl 4201.37 Ez
Flp -0.500 ppm
F2 -200.07 Hz
PEMCM 0.50000 pom/cn
HICM 200.06500 Hz/ca
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Current Data Parameters
NAME mayeulc

oot MAI 2008

F2 - Acquisition Parameters

Date_ 500000

Time 13.08
INSTAUM spect
PROBHD 5 mm 1H/13C
PULEROG jnod

m 63336
SOLVENT cocll

us 320

D5 0

SHE 24154.590 Rz
FIDRES 0.368570 Hz
e} 1.3566452 sec
RE 9195.2

oW 20.700 usec
DE 4.50 usec
® 300.0 %

Pl 16.00 usec
DELTA 0.0000204 sec
D20 0.00714000 sec
PL12 17.50 d8
0l 1.29999995 sec
CEDPRG2 waltzlé
PCPD2 100.00 usec
5F02 400.1317000 MEz
Nuc? 1B

PL2 120.00 dB
D13 0.00000300 sec
B2 32.00 usec
5F01 100,6237964 MHz
Nucl 330

PL1 0.00 d8
DE 4.50 usec

F2 - Processing parameters

s1 32768

SF 100.6127822 MHz
WOW M

§58 0

1B 1.00 5z
GB 0

BC 0.50

1D MMR plot parameters

¢ 22.00 cm
Fip 210.000 ppm
Fl 21128.69 Hz
TP -10.000 ppm
F2 -1006.13 Hz
PEMCM 10.00000 ppm/ca
HICM 1006.12787 Hz/cm



[ Mass Spectrum J

Data : COLLOT-MC325-CI+-NH3-HR Date : BPS-May-20@6 16:49
Sample: -
Note : -
Inlet : Direct Ion Mode : DCI+ \N\D
Spectrum Type : Normal Ion [EF-Linear]
RT : 1.77 min Scan# : (17,19)
BP : msz 538.3665 Int. : 1.86
Qutput msz range : 562.13B5 to 587.8623 Cut Level : 8.88 «
55638 _.mvm.mwm
98
88 ‘\_
79 -
68
58
4
38 -
29 -
18 4 562.963
2 A l’ .C.L LA L ? T | ﬁ A ?p :- PL.
i I N T N I s ) P ) ¥ ) ) > { ] % I b I . L 2 I L]
064 566 568 578 57¢ 574 576 578 588 582 584 3Bb

m/z
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-9 FEV. 2006

Current Data Parameters
HRME mayeul
EXPNO 2
PROCEC 1

F2 - Aequisition Parameters
Date_ 500000
Time 10.25
INSTROM spect

5 mm 18/13C
POLPROG 2930

™ 16384
SOLVENT €Dcl3

NS B4

Ds ]
SWH 4006.410 52
0.244532 8z
A 2.0447731 sec
RG 16

oW 124.800 usec
DE 4.50 usec
TE 300.0
D1 0.10000000 sec
Pl 9.50 usec
DE 4,50 usec
SFOL 400.1319206 MEz
Nucl 1=

PL1 =3.00 dB

F2 - Processing parameters
81 182

3 400.1299925 Mz
WOW &M

558 0

IB -0.30 Hz

G 0.3

BPC 0.10

1D RMR plot parameters

cx 22.00 cn
F1F 10.500 ppm
Fl 4201.37 Bz
i3 -0.500 ppm
E2 -200.07 =2
PEMOM 0.50000 ppm/cm
HICM 200.06500 Hz/cm
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Current Data Parameters

HAME mayeulc
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 500000
Time 10.31
INSTROM spect
PROBHD 5 m 1R/13C
PULPROG jrod

™ 65536
SOLVENT 13

NS 168

DS 0

SWH 24154590 Hz
FIDRES 0.368570 Hz
.o} 1.3566452 sec
1o 9195.2

W 20,700 usec
DE 4.50 usec
TE 00,0 K

Pl 16.00 usec
DELTA 0.0000204 sec
020 0.00714000 sec
PL12 17,50 dB
Dl 1.29999995 sec
CEDERGZ waltzlé
BCPD2 100.00 usec
SFO2 400.131700C MHz
Nuc 18

PLZ 120.00 dB
D13 0.00000300 sec
P2 32.00 usec
SFO1 100,6237964 MHz
NUCl 1%

PL1 0.00 dB
DE 4.50 usec
F2 - Processing parameters
51 32768

5F 100.6127866 MAz
WOW N

SSB 0

18 1.00 Hz
GB ]

BC 0.50

1D NMR plot parameters

cx 22.00 em
F1p

Fl

EP

F2

PEMCM 10.00000 ppm/cm
HICH 1006.12787 Ezfcm



[ Mass Spectrum 1]
Data : MAYEUL-MC256R-CI-NH3-HRBRZ Date : @S-Feo-20@E 18:51

Sample: -
Note : -
Inlet : Direct lon Mode : DCI+
Spectrum Type : Normal Ion [EF-Linear]
RT : B8.@3 min Scan# : (68,88)
BP : msz 5B3.3858 Int. : B6.P8B
Output m/z range : 578.368@ to 593.7982 Cut Level : 8.20 % Nﬂ,
1383537 Mmm.w&m
188 — -
98 -
80 —
8 -
68
58—
42
38 -
28
18 -
RN U § W § WS E_L%.t PR U 5




Integral

18.700

14.039

9.309

15.02

T~ 743.73

817.84

813.74

L

811.47
489.00
481.92
326.87
324,06

50.316
1.635
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1 7 FEV, 2006

Current Data Parameters
NAME mayeul
EXPNO 2
BROCNO 1

F2 - hequisition Parameters
Date_ 500000

Time 1.0
INSTROM Spect
PROBHED 5 ma 1B/13C
PULPROG 2030

byl 16384
SOLVERT €ocl3

NS B0

Ds 0

SWH 4006.410 EHz
FIDRES 0.244332 Hz
o] 2.0447731 sec
RG 90.5

oW 124,800 usec
DE 4.50 usec
E W.0K

n 0.10000000 sec
Pl 9.50 usec
DE 4.50 usec
SFO1 400.1319206 MHz
Hucl 1H

PL1 -3.00 dB

F2 - Processing parameters
51 8192
400.1299935 MHz
oM
0
-0.30 Hz
0.3
0.10

HBEEEY

1D NMR plot parameters
o 22.00 cm
F1P 10.500 ppa
Fl 4201.37 Ez

E2P -0.500 poa
E2 -200.07 Ez
PEMCY 0.50000 ppm/ecm
HICH 200.06500 Hzfcm



e : £ Current Data Parameters
; ; N o Pl o ittt o g NAME mayeulc
S = e N Sy Rl S o e D s . EXPRO 2

, i RO 7 FEV, 2006

Time 11.07
INSTROM Spect
PROBHD 5 mm 18/13C
ﬂm|.Mv ¢ PULPROG jmod
b} 65536
e SOLVERT €ocl3
NS 448
D5 0
SWH 24154590
FIDRES 0.368570
.10} 1.3566452 sec
RG 9195.2
oW 20.700 usec
DE 4,50 usec
TE 300.0
1 16.00 usec
DELTA 0.0000204 sec
D20 0.00714000 sec
PL12 17.50 dB
] D1 1.29999995 sec
CPDPRG2 waltzlb
PCED2 100.00 usec
) SFO2 400.1317000 MEz
_ [ % Nuc2 18
4 #" PL2 120.00 d8
D13 0.00000300 sec
22 32.00 usec
1 SFol 100.6237964 MHz
Nucl 13
PL1 0.00 d&
DE 4.50 usec
F2 - Processing parameters
32768
SF 100.6127749 MHz
WOW EM
558 0
8 1.00 Hz
GE 0
BC 0.50

1D NMR plot parameters
cx
F1p
Fl
F2p
F2
PEMCH 10.00000 ppm/ca
HICM 1006.127681 Hz/cm
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[ Mass Spectrum ]

Data : MAYEUL-MC26@R-FAB+-NBA+Nal-H Date : 83-Mar-2@@6 15:20

m&&m.wmm

Sample: -
Note : —
Inlet : Direct Ion Mode : FRB+
Spectrum Type : Normal Ion [EF-Linear]
RT : 13.28 min Scan# : (156,171)
BP : msz 18@5.36789 Int. : B.EB
Output m/z range : 995.4086 to 1815.2813 Cut Level : B.B8 %
113973
128+
98
8@
78 5
B2
58—+
42
38
28 -
12
&l.. A A A )
T S (NS BRSO e s e T
108@ 1205



Integral
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WV WINY Y 18 FEV. 2006
Current Data Parameters
HAME mayeul
EXPNO 3
FROCNO 1
N.m ! F2 - hcquisition Parameters
— Date £00000
Time 12.33
INSTROM spect
FROBHD 5 mm 1E/13C
BULPROG 2930
™ 16384
SOLVENT £ocl3
NS 64
s 0
SWH 4006.410 22
FIDRES 0.244532 Ez
1] 2.0447731 sec
RG 161.3
oW 124.800 usec
DE 4.50 usec
TE 300.0 X
il 0.10000000 sec
Pl 9.50 usec
DE 4.50 usec
SFol 400.1315206 MHz
NUC1 14
PL1 -3.00 d8
F2 - Processing parameters
i 51 8192
SF 400.1299935 MHz
I | WO &M
: 558 0
LB -0.30 Hz
GB 0.3
BC 0.01
! 1D HMR plot parameters
cX 22.00 em
_ F1p 10.500 ppm
Fi 4201.37 Hz
Fp -0.500 ppm
F2 -200.07 4z
o FEMCH 0.50000 ppn/cm
< m m m HICM 200.06500 Hz/em
o g & 2
v T X T i T b T T T T T T T T T T T » T
ppm 3 8 1 ] 5 4 3 2 1 0



— = AD O ~ Current Data Parameters

AT B85 w 0 u £ S \ .M = p. ;J : ;w D S~ 2B oo NAME nayeul
: s e i e i e P i o IV - R
Rotie g ~ NS WwWe oo S E2RTRRY NN v v erocip 8 FEV. 2008

NS Wy g

BULEROG
29 ™
-~ -
— .m.o..cuv.

DS

| £
! | I 1 78
I -U-
i p DEL
' PL1
Dl
| CEDPRGZ
PCPD2
SFO2
Nuc2
PL2 :
D13 (.00000300 sec
B2 32.00 usec
5F01 100. 6237964 MHz
Nucl 13¢
L1 0.00 dB
. DE 4.50 usec
F2 - Processing parameters
51 32768
sF 100.6127734 MHz

WOW EM

B
P
BEa8e

t parameters
22,00

10 000
210.000

21128.68
.uo.muu

-1006.13
18 AO0LA
AU, UUUUY

1006,12769

r TITTEIT T
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[ Mass Spectrum ]

Data : MAYEUL-MC2E@B-FAB+-NBA+Nal-H Date : B3-Mar-2806 16:13
Sample: -
MNote : - \N\I.w
Inlet : Direct Ion Mode : FAB+
Spectrum Type : Normal Ion [EF-Linear]
RT : 1.24 min Scan# : (7,1B)
BP : msz 18@5.3672 In6, & 218
Output msz range : 989.4653 to 1822.2552 Cut Level : .28 %
229597 18@85.37
188 1
53R 4
80 -
/8 -
B2
58—
42
38
22
18
] 991.35 10@3.35 #
g A p ] g R .—r r e A A A A h
I * I i 1 ? I = 1 ! _ L] 1 % 1 L4 1 - T ] ] ;- ] L 1 T 1 L 1
3918 992 994 9396 998 1822 1882 | PB4 1285 1988 1818 1812 1814 1816 1818 1828 1822
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Integral

o w / \ 20 JuiL. 2006

'S R

Corrent Data Parameters

HAME mayeul
ﬁ\ EXENO 3
W N PROCNO 1
|
— F2 - Acquisition Parameters
Date_ 500000
Time 11.43
_ INSTRIY spect
PROBHD S mn 1H/13C
- j PULPROG 2930
[ o 16384
SOLVENT €ncl3
NS a0
_ DS

n
SHE 4006.410 Ez
FIDRES 0.244532 Ez
| 5] 2.0447731 sec
_ RE 57
oW 124.800 usec
| DE 4.50 usec
_ E 300.0 X

Dl 0.10000000 sec
Pl 9.50 usec
DE 4.50 usec
4 SFO1 400,1318006 MHz
| ) Uc1 1
PL1 -3.00 d8
‘ F2 - Processing parameters
! 51 8192
SF 400,1299932 Maz
WOW oM
55B 0
1B -0.30 Bz
GB 0.3
BC 0.01
)
| ! 1D NMR plot parameters
_ w %. ] x 22.00 cm
" Fip 10.500 ppm
A : = . £l 4201.37 Bz
F2p ~0.500 ppm

18.340
5.662
8.264

10.562

24.889

32.284

2 -200.07 Bz
paMCN 0.50000 ppa/en
HICM 200.06500 Hz/cm

-

o—
=
-
oy

wn
s
Lar—

LS

+

=

ppm



Current Data Parameters

173.322

e - o= o @ove oo y o o oy
SRS =7 A Bl gl g o) 3 = o D NAME mayeulc
— o= oad o

| N7 SN2 S\ | g

Time 11.48
INSTRUM spect
: PROBED 5 mm 18/1%C
w N PULPROG jmod
™ 65536
-— SOLVENT €ocl3
I s 704
Ds 0
SWE 24154,390 Hz
FIDRES 0.368570 Hz
[ M 1.3566452 sec
RG 9195.2
W 20.700 usec
DE 4.50 usec
TE 300.0
Pl 16.00 usec
DELTA 0.0000204 sec
; | g D20 0.00714000 sec
| I [ PL12 17.50 da
: nl 1.29999995 sec
CPDPRGZ waltzl6
: PCED2 100.00 usec
5702 400.1317000 MHz
Nuc2 bi |
PL2 120.00 d8
D13 0.00000300 sec
: B2 32.00 usec
SFO1 100.6237964 MEz
i wct 13¢
PL1 0.00 dB
_— e 4.50 usec
\
A " F2 - Processing parameters
\ B _w 51 32768
SE 100,6127763 MHz
WoW M
5sB 0
18 1.00 Bz
GB 0
PC 0.30
1D MR plot parameters
X 22.00 em
Flp 210.000 ppm
Fl 2112868 Hz
Fip -10.000 ppm
F2 -1006.13 Hz
PEMCM 10.00000 ppn/cm
HICH 1006.12781 Hz/cm

=]

160 140 120 100 80 60 40 20 0
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L Mass Spectrum J
Data : MAYEUL-MC384-CI+-NH3-HREB! Date : 2@-Jul-2@086 11:29

Sample: -
Note : -
Inlet : Direct Ion Mode : DCI+
Spectrum Type : Normal Ion [EF-Linear] W N
RT : 5.372 min Scan# : (57,68) -
BP : msz 671.3356 Int. 5 38.93
OQutput msz range : 665.5498 to 683.64399 Cut Level : B.08 %
1283235 671.336
188 — {
9@ -
88
70 -
E8 -
S8—
48
38 -
20 - 556.568
18 4
B~ gy J P A #L — e e e A A ¢ = T ¥
678 675 680
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21 JUIL. 2006
Current Data Parameters
NAME mayeul
EXPNO 1
g PROCHO 1
.Ww F2 - Acquisition Parameters
Date_ 500000
m_— Time 15.25
INSTROM spect
PROBHD 5 mm 1H/13C
PULPROG 2530
™ 16384
SOLVENT CDC13
NS 64
s 0
SWE 4006.410 Hz
FIDRES 0.244532 Hz
A 2.0447731 sec
R’ 3.9
oW 124,800 usec
DE 4.50 usec
1 300.0 K
nl 0.10000000 sec
Pl 9.50 usec
DE 4.50 usec
SFO1 400.1318006 MHZ
' Kucl 18
i PLl -3.00 d8
F2 - Processing parameters
sI 8192
SF 400.1299932 MHz
' WOH .|
55B 0
B -0.30 Bz
GB 0.3
] BC 0.01
I
1D NMR plot parameters
. " { S P Ck 22,00 ca
i Fip 10.500 ppm
] 3 4201.37 Ee
£2 -0,500 ppm
£ -200.07 Hz
PEMCM 0.50000 ppm/cn
e =2 ey 2 = HICM 200,06500 Hz/em
(N - el L= {aged
bt = =~ b &
T T T T T T T T v T T T v T T T T T T T
ppm 9 8 1 ] 3 4 3 2 1 0
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Current Data Parameters
nayeule

NRME
2exd | JUIL. 2006

T2 - hequisition Parameters
Date_ 500000
Time 15.32
TNSTRUM spect
PROBHD 5 mm 1H/13C
PULPROG imod

o) 65536
SOLVENT €pcl3

s 104
Ds 0
SWE 24154.590 Hz
FIDRES 0.368570 Hz
M 1.3566452 sec
RG 9195.2

oW 20.700 usec
IE 4.50 usec
e 300.0 K

Pl 16.00 usec
DELTA 0.0000204 sec
D20 0.00714000 sec
BL12 17.50 dB
Dl 1.29999995 sec
valtzlé
PCPD2 100.00 usec
SFO2 400.1317000 MBz
Nuc2 1H

PL2 120.00 dB
D13 0.00000300 sec
P2 32.00 usec
SPol 100.6237964 MEz
nocl 13C

PL1 0.00 d8
DE 4.50 usec

F2 - Processing parameters
sI 32768
SF 100.6127785 MEz
WOW EN
55B 0
B 1.00 Bz
GB 0
2 0.30

1D MR plot parameters

o 4 22.00 em

Fip 210.000 ppm

Fl 21128.68 Hz

F2p -10.000 ppm

F2 -1006.13 Hz
PRMCH 10.0000C ppm/cm
HZCM 1006.12769 Ez/cm



[ Mass Spectrum 1
Data : MAYEUL-MC385-CI+-NH3-HREA! Date : 26-Jul-26086 BS:086

Sample: -
Note : -
Inlet :

Spectrum Type : Narmal

RT ¢ 3:.32

rect

BP : msz E@4.9633

18915483

1%}

B8 -

28 -

Ion Mode : DCI+
Ion [EF-Linear]

min Scan# : (26,48)

Int. : 71.84 WW

Output ms/z range : 579.4@63 to 596.32@5 Cut Level : 8.08 % —
xwmw.wm.a

L ; : >L
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385

390
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Integral

24 JuIl. 2006
Current Data Parameters
NRME mayeul
gE— EXPNO 2
PROCNO 1
W F2 - Acquisition Parameters
185 & r\ Date_ 500000
v —_ . Time 16.17
© cE INSTRIOM spect
i 0 \m\b\ /\(/\f f PROBHD 5 mm 1B/13C
5 Tn A u PULPROG 2030
g fo N A ™ ;w@_
L SOLVENT cld
XS 64
DS 0
SWE 4006.410 Hz
FIDRES 0.244532 Hz
] 2.0447731 sec
RG 16
oW 124.800 usec
DE 4.50 usec
1 300.0 &
Dl 0.10000000 sec
3 9.50 usec
e DE 4.50 usec
SFOL 400.1318006 MHz
¥ucl 1
PL1 -3.00 d8
L]
! F2 - Processing parameters
51 8192
SE 400.1299927 Mz
WO o
i SSB 0
18 -0.30 Hz
8 0.3
BC 0.10
1D IMR plot parameters
|ﬁ| a9 w F 4 [ 22,00 e
i Fip 10.500 ppa
A A - Fl 4201.37 B2
F2P -0.500 ppm
£2 -200.07 Hz
2PMEN 0.50000 ppm/ca
=] = = = = HICH 200.06500 Ez/cn
S = & 2 c
— (=] nxm 3 g
T — L] — T “ T _ T — T ﬂ T _I T .— T _ T _
ppm 9 8 1 6 3 B 3 2 1 0



Current Data Parameters

o o g - = ™ = =) o = D AD CSWD C3 00 M D W) D A=
=] ™M D WD — =) re] — @ ¢ e LY = S Y = e R Y el — i W=
. eer} D e~ ! D D N D r~ o oh D P g = D U U ) e LD O SD WD D O W N NAME Bbqo.E.n
=5 o™ — N — [ Y = w O\ ED 00 S Ch ON AD = I N S0 WD WD U WD WD s o S0 T o D LU EXEN h— _
(=H — . e B B o e =W N N MmN N NN .

—133.876

: Time 16.21
INSTRUM spect
PROBHD 5 mm 1R/13C
PULPROG jmod
™ 65536
SOLVENT €Decl3
2 m\ §S 80
s 0
SWE 24154.590 Hz
FIDRES 0.368570 Hz
4] 1.3566452 sec
RG 9195.2
N 20.700 usec
IE 4.50 usec
€ 300.0 X
Pl 16.00 usec
: DELTA 0.0000204 sec
I ' ) 020 0.00714000 sec
| PL12 17.50 dB
D1 1.29999995 sec
; CPDPRG2 waltzib
PCPD2 100.00 usec
s} SFO2 400.1317000 MHz
Nuc2 18
4 PL2 120,00 dB
— D13 0.00000300 sec
e L . - B2 32.00 usec
gl | | B ‘ sFol 1006237964 Mtz
NUC1 13¢
PL1 0.00 d8
DE 4.50 usec
F2 - Processing parameters
sI 32768
SF 100,6127830 MHz
WOW EM
s58 0
1B 1.00 Hz
6B 0
BC 0.50
1D MMR plot parameters
cx 22.00 em
Flp 210.000 ppm
Fl 21128.69 Hz
Flp -10.000 ppm
F2 -1006.13 Hz
PEMCH 10.00000 ppm/cm
HICM 1006.12787 Hz/em

LLRAAA Ll RARAARALL LA

ppm 180 160 140
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10 g0 60 40 20 0




[ Mass Spectrum ]

Data : MAYEUL-MC386-CI+-NH3-HRBE@Z Date : 26-Jul!-2686 @3:189

Sample:
Note : -
Inlet : Direct Ien Mode : DCI+
Spectrum Type : Normal Jon [EF-Linear]
RT : 6.36 min Scank : (64,78)
BP : msz E37.3922 int, = B.79
Output msz range : 589.4659 to 7@7.5668

1867377
188 —

Cut Level

98

86

78 4

68

58—
48
38 -
20 -

18 + mmm.wmm

: B.@8 %
me.wmm
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Current Data Parameters

= s 3 ) (3] Y MmO~ tNr-r OO M < S
& R &= S REEFEECESIIFIEIEIEESCEISFERSSESIE e nayeulc
=3 B i e WD v S B D S O o~ w3 o BAPNO 3
....n... ,-.,.,.u..“...... Y ™~ F r e - W0 WA W MM oN OO e 1 1 MEO H
|
/é \ \_\\ / /fl \\\ //f\ o2 - et 2006,
Date_ 500000
Time 10.50
INSTROM spect
PROBHD 5 mm 1H/13C
PULPROG jmod
- ™ #5536
SCLVENT £ocl3
NS 256
e DS 0
-_— SWH 24154.590 8z
FIDRES 0.368570 Hz
A 1.3566452 sec
RG 9185.2
oW 20.700 usec
DE 4.50 usec
TE 300.0 X
Pl 16.00 usec
DELTA 0.0000204 sec
D20 0.00714000 sec
PL12 17.50 dB
n1 1.29999995 sec
1 CEDERG2 waltzlé
BCED2 100.00 usec
SFo2 400.1317000 MHz
. Nuc2 18
PL2 120,00 dB
D13 0.00000300 sec
P2 32,00 usec
" SFO1 100,6237964 MHz
_.‘ I 5 A T ty ; NOC1 13¢
1 ! _ PL1 0.00 da
— _ : DE 4.50 usec
. < : : —b F2 - Processing parameters
& | _ _ L S 3 ; : sI 32768
53 100.6127830 MHz
WoW EM
558 0
LB 1.00 Hz
GB 0
BC 0.30
1D MR plot parameters
cx 22.00 em
Fip 210,000 ppm
F1 21128.69 Hz
Fap -10.000 ppm
F2 -1006.13 Hz
PEMCM 10.00000 ppm/cm
HECH 1006.12787 Hz/em




[ Mass Spectrum ]
Data : COLLOT-MC3BB-FAB+-NBA-NA-HRB Date : B2 -Feb-2887 17:58

Sample: -
Note : W W
Inlet : Direct Ion Mode : FARB+ S
Spectrum Type : Narmal Ion [EF-Linear]
RT : 1.52 min Scan# : (2,43)
BP : mrsz 1123.4664 Int. o 238.2¢
Output msz range : 1870.0002 to 1178.02020 Cut Level : 2.88 %
185155448 1123.47
188 — [
38 +
BB -
7’0
68
58—
48 +
38 +
268
1@ 1 1114.98 1139.46 1164.30
i 1876.92 \_Smw.wm 2 r _
“l.. L ..._—._ _...L_ Ahadga -# __ _._L. —J .._.. —.—L___..— .—_....._»—_ (LN _-»_ R .n—__-_ —ﬂ——k&-.:-— ___-_ .r. ' .—_ —.. ._. 1
1878 1888 129@ 1188 111@ 1128 1138 1148 1158 1168 1178

msz



e

3.9339
4.1259
2.0254
2.9813
0.2505
0.9715
1.0072
1.0214
1.0000
3.0876
3.0887
1.0525
5.3391
3.2078
032
3.0033
1.4204
4.4362
3.1489
2.2098

2

wn—

o

Currant Data Parameters

NRME mayeulmulti
EXEMD 1
FROCIO 1

F2 - Acquisition Parameters
Date 500000

Time 22.10
INSTIM spect
PRCBAD 5 m 1H/13C
PULE30G 2930

pi'] 16384
SOLV:ENT cDCl3

¥ 16

DS 2

SWE 4006.410 Hz
FIDRIS 0.244532 Hz
AQ 2.04477131 sec
BG 128

oW 124,800 usec
DE 4.50 usec
TE 300.0 &
bl 0.10000000 sec
Pl 9.50 usec
DE 4.50 usec
SFCL 400.1319206 MHz
§uct 1H

PL1 -3.00 dB
F2 - Processing parameters
51 16384

5F 400.1300000 MEz
WOW EM

SSB 0

LB 0.00 Hz
GB 0

BC 0.10

1D MR plot parameters

o 4 22.00 em
Flp 8.373 ppm
Fl 3350.30 Hz
F2p 0.452 ppm
F2 180.93 Hz
PEMOM 0.36004 ppm/cm
HECH 144.06258 Hz/cm



= Curreat Data Parameters

Na® 3 = NAME mayeulmulti

S o e o . < o o o : A = o = < EXPY0 2

28 SERERR-ATRSEBEEB AL : . PROCKO 1
FZ - Acquisition Parameters

Time 22.29

| INSTRIM spect

! EROBED 5 mm 1H/13C

PLLEROG jmod2 . php

€ £3536

— £ocll

4096

¢

24154590 Hz
0.368570 Hz
1.3566452 sec
8192

20.700 usec
4.50 usec
¥

usec
0.0000169 sec
0.00714000 sec
17.50 dB
1.29999995 sec

waltzlé

100.00 usec

£00.1317000 ME2

wp " : . - 18
120.00 d8
0.00000300 sec
100.6237964 MEz
NOC: 13
PL1 0.00 48
B2 53.00 usec
DE 4.50 usec
F2 - Zrocessing parameters
SI 65536
SF 100.6127290 VEz
WoW EM
SsB 0
LB 0.30 32
GB 0
EC 0.30
1D NMR plot paramaters
cx 22,00 e
Elp 193.953 ppar
Fl 19514.16 H2
E2p 1.668 ppn
F2 167.80 82
EEMCH 8.74025 ppa/cn
HICM B79.38013 Hz/em
T T T T v | v T 1 T T T T T T T v T T
D 180 160 140 120 100 80 60 &0 20



[ Mass Spectrum ]

Data COLLOT-MC448B “HRIDate : 23-Feo-20@7 16:28 —_
Sample: -
Note : -
Inlet : Direct Ion Mode : FAB+
Spectrum Type : Normal Ion [EF-Linear]
RT : 4.29 min Scan# : (12,55)
BP : mrsz B95.3184 Int. : 28.43
Output m/z range : B00.0A0P8 to 106@.0008 Cut Level : 2.08 %
94270204 895.31 ¥
188 — {
9@ —
88
8 4
66 -
58—
4@
38 H
5@ m_u.wm
| B?9.54
10 4 7 * 979.96
&.I_I—_wrvr_._.“ N __.__.m._:‘___._m_ _r.—_“._:.m_:_ J_.r..—:_—p_._._..._._ h.r___:.__.- Ll :.__._._....__ﬂ.__.w_. __. L __—F b _.,rh____.q: _“:_.ﬂ_. :
51%[%] 858 j151%] 958 1088

msz
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Current Data Parameters

B ey

324 Frccio 1

— F2 - Acquisition Parameters
Date_ 500000
Time 21.19
INSTRUM spect
PROBHD 5 mm 1H/13C
PULPROG 2g30
™ 16384
SOLVENT €Dcl3
NS 16
DS 2
! SWH 4006.410 Hz
! FIDRES 0.244532 Hz
A 2.0447131 sec
RG 32
I oW 124.800 usec
| DE 4.50 usec
b1 0.0k
! Dl 0.10000000 sec
Pl 9.50 usec
: | DE 4.50 usec
SFO1 400.1319206 Mz
KUC1 18
PLl -3.00 dB
F2 - Processing parameters
' § s1 16384
. SF £00.1300000 MHz
WOW M
358 0
L8 0.00 Hz
% - GB 0
+ p BC 0.10
. .. 1D BMR plot parameters
E cx 22.00 cm
\ Fl1p 8.212 ppm
Fl 3285.88 Hz
Flp 0.422 ppm
F2 168,86 Hz
BPMOM 0.35409 pom/ca
g & = P ol ellziklzl gl 2l s |12 =kzlslel 13 1Bl HACH 141, 68248 Hz/cm
W, rﬂw (=< nU< nw 00233 = Uﬂ”rﬂw M - 2 r_J-l.w U-_u o 33
T T T v T T T T T T r T T T T T T T T T T T T T T T T T T T T
ppm 1 6 3 4 3 2 1



Al R T Al el iy gl o bd o bl ol S b b B o e
- D T (S Oh = i 60 Oh = Oh (D EN 63 O WD M) o & g =i AR A AR £ SR S HRME mayeulmulti
B e Euw_HW.HV?._L.h...-...U_nuﬁ__u,. g ,!!1b.441;_ e P g T .,.s.J.J C .« EXENO 2
o nz:;_”../.“../““.fn(.ufﬁa.dﬂu fffff o ol i e = DD WD WD D ) O ON N N O — PROCHO 1
/\\ \ ZX\& _\_\\__ ////T \ \ F2 - Acquisition Parameters
Date_ 500000
Time 21.31
INSTRUM spect
PROBHD 5 mu 1H/13C
PULPROG imod2 . php
w ™ 65536
SOLVENT o K}
= - Ks 4096
s 4
SHH 24154.590 Hz
FIDRES 0.368570 Hz
A 1.3566452 sec
RG 4095
DH 20.700 usec
IE 4.50 usec
= 000K
Pl 17.00 usec
p2 34.0 usec
e DELTA 0.0000108 sec
| 1 D20 0.00714000 sec
g 2 i ! PL12 17.50 dB
y D1 1.29999995 sec
CPDPRGZ valtzlé
BCED2 160.00 usec
4 sF02 400.1317000 Mz
¥oc2 1E
PL2 120.00 d&
k] 0.00000300 sec
SFO1 100.6237964 MHz
Nucl 13c
PL1 0.00 d8
DE 4.50 usec
F2 - Processing parameters
51 63536
SF 100.6127290 MHz
WON 1.
558 0
13 0.30 Hz
GB 0
EC 0.30
1D HMR plot parameters
X 22,00 em
1P 182.870 ppn
F1 18399.09 Bz
F2p 9.836 ppm
F2 989.65 Hz
PEMCM 7.86519 ppm/cm
HICM 791.33801 Hz/cm
arns
S A RS S~ M == S S SRR S 10 MAI?



[ Mass Spectrum |

Data : COLLOTSH Date : 31-May-2887 15:83
Sample: -
Note : - W u,
Inlet : Direct Ion Mode : FAB+
Spectrum Type : Normal Ion [EF-Linear]
RT : 7.82 min Scan¥ : (42,45)
BP : msz 1225.5458 Int. : E6B1.@8
Qutput m/z range : !|1BB.BBEE to 1280.08008 Cut Level : B.60@
28566564
180 —
98
80
78
68
n_
58—
48
38
28
41.54
18 4 1223.53 e
.94 1248.52
183.5 1211.53 _ __ _ it . 1270.52
mlﬁ_____r. - . s ._.____.. apradl, __- ...___ _._ -____-....__._.._ e »_.s. ; ,
118@ 1198 12082 1218 1228 1238 1248 1258 126@ 1278 128@

msz



2 7 NOV. 2006

Current Data Parameters
A.* G NRME mayeulmulti
EXPNO 1
. FROCHO 1
F2 - Aequisition Parameters
Date_ 500000
Time 21.10
INSTROM spect
PROBHD 5 mm 1H/13C
PULPROG 2930
gt} 16384
SOLVENT cocll
§s 16
DS 2
SWe 4006.410 Hz
FIDRES 0.244532 Hz
] 2.0447731 sec
RE 114
oW 124.800 usec
DE 4.50 usec
8 IE 300.0 X
D1 0.10000000 sec
Bl 9.50 usec
1] 4.50 usec
5701 400,1319206 MHz
Nucl 18
PL1 -3.00 d8
: Fi - Processing parameters
f: 51 16384
kB SF 400.1300000 MHz
WDW 2§
¥ 558 0
4 18 0.00 Hz
+ +4 @ ﬂ
bt BC 6.10
I \ 1D MMR plot parameters
cx 2.00 am
Flp 8.402 ppm
Fl 3361.88 Hz
E2P 0.026 ppm
F2 10.40 Hz
PEMCM 0.38073 ppm/ca
HICM 152.33987 Hz/em

4.121
_.,.,_/_
7.073
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[ Mass Spectrum ] .
Data : COLLOT-MC4373Fl

Nate : 23-Feb-28@7 17:85 DQ

Sample: -
Note : - e
Inlet : Direct Ion Mode : FAB+
Spectrum Type : Normal Ion [EF-Linear]
RT : 1.14 min Scan# : 12
BF : msz 1155.5856 Int. : B51.82
Output m7z range : 1100.2008 to 1300.0080 Cut Level : @.88 %
6834836 Sl

188 —

98

88 -

78 -

6B

2B —

48

38

2@ - 1177.48

k0 1113.48 1153.49

_ | 1195.48 1246.53  1261.52  1283.49
Nl_ 0 [T _ﬁ_ P __. ITTm L .:_n _—.—- [T ITh sida 1L _\.. .
] i T 4 1 o 1 o I x I . ! _ I " 1 Y I Y I " 1 L | 1 ] 1 I i ) T 1 g 1 L I . |
118@ 1158 1228 1258 1328
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Curreat ata Parameters
NAME mayeulmulti
EXENO 1
EROCHD

F2 - Ao: isition Paramete
Date 500000
Time 17.06
INSTRIM spect
PROBED 5 mm 1E/13C
PULPROZ 2930
™ 16384
SOLVERT (DCi3
ns 32
os 2

SWNE

1D MR 3

Flp

F2p
£2
PPHCH
HECM

4006.610 Hz
0.244532 Hz
2.0447731 sec

Y Lugec
usec
-1
usec
usec
400,131920¢ MEz

n essing parameters
16384
400.1300000 MHz

-
SaSal
«

v

ot parameters
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J
/ e g
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Garrent

Data Parameters

NRME mayeulmult
EXPNO 2
PROCHO 1

PULPROG

v
SOLVENT
HS

Ds

DDt oh £3 D2

=4

300.0 K
26.50 usec
0.0000169 sec
0.00714000 sec
17.50 dB
1.29999995 sec
waltz16
100.00 usec
400.1317000 MEz
H
120.00 dB
0,00000300 sec
100.6237964 MHz
13C
0
0

usec
usec

w
el

F2 - Processing parameters
51 65536

SF 100.6127290
WOW

8sB

GB

BC

1D HMR plot parameters

X 22.00 cm

F 197.100

F 19830.80

F 4.601

F 4562.95

Pl 8.74996 ppm/c




L Mass Spectrum J

Data : COLLOT-MC443 Date 27-Feo-28@7 17:51 —l_h
Sample: - —_—
Note : -
Inlet : Direct Ion Mode : FRB+
Spectrum Type : Normal lon [EF-Linear]
RT : 3.6l min Scan# : (13,13)
BP : mrsz 1479.7048 Int:. =« 123.45
Output msz range : 1482.00880 to 1620.080888 Cut Level : B.88 %
3946391

188 —

98 -

88

78

B8

58—

48

38

28 _Luu.mﬁ

mAmm.mm
2 1457.71
1 1483.64 | i I __ __ 1524.67 1569.73 1585.74
[ .:_\__.. ki aaraaty Lt il aabiiaasaall m:.::.. .= 4 :: im __—.—::..: tie 2K E 1 e
s ) B B [ A ey ey e e P ) e i o e e R e T L TR B S
1468 145@ 1528 1558 1688
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0471
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1.798
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1.026
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2.021
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07 AVR. 2007

Current Data Parameters

NAME mayeulc
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 500000

Time 20.44
INSTRUM spect
EROBHD 5 mm 1H/13C
PULPROG 2930

m 16384
SOLVENT cocl3

XS 16

Ds 2

SWE 4006.410 Hz
FIDRES 0.244532 Hz
am 2.0447731 sec
J:le] 45.3

oW 124.800 usec
DE 4.50 usec
TE 300.0
n 0.10000000 sec
Bl 9.50 usec
DE £.50 usec
SFOl 400.,1319206 MHz
Nucl 1

BL1 -3.00 dB
F2 - Processing parameters
81 16384

SF 400.1300000 MHz
WOW EM

558 0

18 0.00 Hz
e8 0

BC 0.10

1D FMR plot parameters

cx 22.00 en
F1P 8.217 pom
Fl 3287.76 Hz
Fip 0.856 pom
F2 342.65 Hz
PEMOH 0.33456 pom/cn
HZCM 133,86890 Hz/cm



Current Data Parameters

é NAME mayeulc
5] EXPRO 2
= PROCKO 1
F2 - Acquisition Parameters
Date_ 500000
Time 2.3
INSTROM spect
BROBHD 5 nm 1H/13C
PULPROG {m0d2.php
: N b 65536
SOLVENT cocll
— NS 4096
DS 4
SWH 24154.590 Hz
FIDRES 0.368570 Hz
A 1.3566452 sec
RG 4096
I DH 20.700 usec
DE 4.50 usec
' - TE 300.0 K
i ! 21 17.00 usec
p2 34.0 usec
. i DELTA 0.0000108 sec
_ ) | D20 0.00714000 sec
[ PL12 17.50 dB
- Dl 1.29999995 sec
CPDPRG2 waltzl6
BCPD2 100.00 usec
- . v y = SF02 400.1317000 MHz
FuC2 1B
PL2 120.00 d8
D13 0.00000300 sec
SFO1 100.6237954 MEz
NUCl 13c
PL1 0.00 dB
DE 4.50 usec
| [ F2 - Processing paramsters
s1 65536
£ 100.6127290 MHz
EM
0
L 0.30 Hz
0
0,30

1D MMR plot parameters

cx 22.00 em
F1P 184.410 ppm
Fl 18553.96 Hz
7)) 3.252 pom
F2 930.83 Hz
PRMCH 7.96173 ppn/ca
HZICM 801.05139 Hz/cm

=1 v T 2 T g T ¥ T y T ¥ T T T : T 0 7 AVR. 2(°
pm 160 140 120 100 80 60 40 m_o 7N



[ Mass Spectrum ]

Data COLLOT-MC4438FRE Date : 27-Feb-20087
Sample: - .
Note : -
Inlet : Direct Ion Mode : FAB+
Spectrum Type : Normal Ion [EF-Linear]
RT 7 B.953 min Scan# (9,48)
BP : msz 1511.68B08 Int. ¢ :32.12
Output msz range : 14808.0020 to 1600.2082 Cut Level
18778542
188
98 -
80 -
70 -
88
SR —
4@
3@ -
_amu.mm
s 1421.97
! 1428.95 |
18
[T LT TY PV VPPN 1Y | || TP P TE LY TP TUPPRNT 1Y | FAROW I TTTreeTy ||
1482 1458

17:26

1 8.88 %

1489.95

1588

521,86

»

Hmmm.mm 1589.95

I Lax I
T

waklbe
y ¥ T ¥

_.
168

msz

1558
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Integral

38.804

-

0.840

0.793

13.259

0.935
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ey
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Current Data Parameters

NRME mayeulmulti
EXPNO 1
EROCO 1

F2 - Rcquisition Parameters
Date_ 500000

Time 20.33
INSTRUM spect
PROBHD 5 mm 18/13C
BULEROG 2930

1 16384
SOLVENT €DCl3

us 16

Ds 2

SWE 4006.410 =z
FIDAES 0.244532 82
2 2.0447731 sec
RE 32

D 124,300 usec
DE 4.50 usec
T 300.0
Dl 0.10000000 sec
Pl 9,50 usec
B 4.50 usec
5701 400.1319206 MAz
§ucL 1H

PL1 -3.00 dB
F2 - Processing parameters
SI 16384

8F 400.1300000 MHz
oW EM

338 0

1B 0.00 Hz
GB 2

BC .10

1D MMR plot parameters

cx 22.00 cm
£1p 8.034 ppm
F1 3214.61 Hz
£28 0.399 ppm
F2 159.63 Hz
PRMCM 0.34704 ppm/cm
HECM 138.86276 Hz/em



Current Data Parameters

~ oW e > 2 o o NRME nayeulmulti
X Y O i v S o |r. = (o 3 Nﬁg M
o~ o e o € 5 ¥ [~ = = = = = - PROCNO 1

F2 - Acquisition Parameters

= gz

Date_ 500000
Time 20.58
IKSTRUM ct
PROBHD 5 mm 18/13C
bw PULPROG mod2.php
™ 65536
— SOLVENT MeOH
. N5 409¢
) 0§ 4
SWE 24154.590 Hz
FIDRES 0.368570 Hz
| M 1.3566452 sec
RG 2298.8
o 20.700 usec
DE 4.50 usec
bi 300.0 K
Bl 17.00 usec
p2 34.0 usec
DELTA 0.0000108 sec
D20 0.00714000 sec
PL12 17.50 dB
Dl 1,29999995 sec
CEDERGZ valtzlé
L 2CeD2 100.00 usec
e e e 400.1317000 MHz
Nuc2 18
PL2 120.00 dB
D13 0.00000300 sec
5801 100,5237964 MHz
Hocl 13c
PL1 dB
LE usec
F2 - Processing parameters
51 65536
SF 100.6127290 Mz
WDW EM
5SB 0
B 0.30 Hz
GB ¢
BC 0.30
1D MR plot parameters
C 22.00 e
Fl 184,602 ppm
1 18573.32 Hz
F2? §.312 ppm
F2 433.01 Hz
PENCH 8.19501 ppm/cm
HZCM £24.52263 Hz/cm

o
o=

o
=



[ Mass Spectrum ]

Data COLLOT-MC454-FAB+-NBA-Na-HR® Date : 26-Fek-20@87 18:47 CW
Sample: -
Note : - S
Inlet : Direct Ion Mode : FAB+
Spectrum Type : Normal Ieon [EF-Linear]
RT 1 1.67 min Scan# : 7
BP : msz 1551.6998 Int. : 45.B63
Output m7z range : |4B@.P2@2 to 160@.2008 Cut Level : B.9P8 %
478488

188 —

98

80 -

78 -

BB

28—

48

38

20 - 1461.65

| 1567 .69
1453, 64 {
18 + 1 1558.69
1443.64 1491.69 N
1 1489.61 3 ’
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1934
1924.

1621

Integral
40.303
1:3121
0.937
0.783
.B34
2.024
16.564
1.075
25.928
4,753
2.844
1.017
1.000
4,682
6.062
31.054
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Current Data Parameters

NRME mayeulmulti
EXPNO 1
EROCNC 1

F2 - Acquisition Parameters
Date_ 500000
Tire 20.57
INSTRUM spect
FROBHD 5 mn 18/13C
BULPROG 2930

m 16384
SOLVENT €Dcl3

NS 16

Ds 2

SWE 4006.410 Ez
FIDRES 0.244532 Ez
hQ 2.0447731 sec
RE 40.3

DW 124.800 usec
DE 4.50 usec
e 300.0 K
i 0.10000000 sec
P1 9.50 usec
DE 4.50 usec
SFOL 400.1319206 MEz
NUCL 1H

BL1 -3.00 d8
F2 - Processing parameters
51 16384

SF 400.1300000 MHz
HOW EM

8SB 0

B 0.00 E2
6B 0

EC 0.10

1D MR plot parameters

o 22.00 em
F1P 8.254 ppe
Fl 3302.53 Ez
F2p 0.296 ppm
F2 118.62 Hez
PRMCH 0.36169 ppr/cn
HZCM 144,72282 Hz/em
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Current Data Parameters

NAME nayeulmulti
EXPNC 2
FROCHO 1

F2 - Acquisition Parameters
Date_ 500000

Time 1.4
INSTRM spect
EROBHD 5 mm 1H/13C
PULPROG jmod2 . php

™ 65536
SOLVENT €pcl3

s 4096

DS 4

SWH 24154.590 He
FIDRES 0.368570 Hz
RQ 1.3566452 sec
RE 1625.5

oW 20.700 usec
DE 4.50 usec
1E 300.0 K

Pl 17.00 usec
pl 34.0 usec
DELTA 0.0000108 sec
D20 0.00714000 sec
PL12 17.50 dB
p1 1.29999995 sec
CEDPRG2 waltzlb
pCED2 100.00 usec
SFO2 400.1317000 MHz
Nuc2 1R

PL2 120.00 dB
D13 0.00000300 sec
SFOl 100.6237964 MHz
Nucl 13¢

PLl 0.00 d8
IE 4.50 usec
F2 - Processing parameters
51 65536

5F 100.6127290 MHz
WOW it

558 0

B 0.30 Hz
GB 0

EC 0.30

1D ¥MR plot parameters

(w4 22.00 em
Fip 193,301 ppm
Fl 19448.59 Hz
F2? 4.512 ppm
F2 453.97 Hz
BEMCM 8.58134 ppn/cm
HICM 863.39166 Hz/cm



[ Mass Spectrum

Data : COLLOTSMCSISFABIENERANE-hrdl Date : @4-May-2007 14:05 ff
Sample: - -t
Note : -
Inlet Direct Ion Moge : FAB+
Spectrum Type : Narmal Ion [EF-Linearl
RT : 7.51 min Scan# (38,33)
BP : msz 1886.8635 Int. 3.8
Output msz range : 1700.8082 to 13€0.0020 Cut Level : B.28 %
246885 1886. 86
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Current [lata Parameters
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NRME mayeulmulti
EXPRO 1
PROCKO 1

F2 - Aequisition Parameters
Date_ 500000

Time 14,12
INSTRIOM spect
PROBED 5 ma 1H/13C
PULPROG 2930

b} 16384
SOLVENT €DC13

§s 16

D5 2z

SWH 4006.410 Ez
FIDRES 0.244332 Fz
4] 2.0447731 sec
RG 32

oW 124.800 usec
IE 4.50 usec
e 300.0 K

Dl 0.10000000 sec
El 9.50 usec
DE 4.50 usec
SE0lL 400.1319206 Mz
Nucl 18

PL1 -3.00 d8
F2 - Processing parameters
51 16384

SE 400.1300000 Mz
WoR EM

558 0

18 0.00 Ez
@B 0

BEC 0.10

1D NMR plot parameters

cx 2200 e
Flp 8.443 ppm
F1 3378.38 Kz
E2p 0.647 ppm
F2 259,02 Hz
PEMCM 0.35436 p
HICM 141,78893 Haz/cm
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Current Data Parameters

NAME mayeulmulti
EXPNG 2
PROCHO 1

F2 - Acquisition Parameters
Date_ 500000

Time 17.48
INSTRUM spect
EROBHD 5 mm 18/13C
PULPROG jmod2. php

bt} 65536
SOLVENT cocll

NS 16384

Ds ]

SWE 24154.590 Hz
FIDRES 0.368570 Hz
J.] 1.3566452 sec
RG 2580.3

R 20.700 usec
DE 4.50 usec
e 300.0 K

Bl 17.00 usec
2 34.0 usec
DELTA 0.0000108 sec
p20 0.00714000 sec
PL12 17.50 dB
D1 1.29999995 sec
CPDPRG2 waltzlb
PCEDZ 100.00 usec
5F02 400.1317000 MHz
Nuc2 1H

PL2 120.00 dB
D13 0.00000300 sec
8F01 100.6237964 MHz
wocl 13C

PL1 0.00 dB
DE 4.50 usec

Fl - Processing parameters

1 65536

8F 100.6127290 MHz
WOW EM
§58 ¢

1B 0.30 Hz
GB 0
BC 0.30

1D MMR plot parameters
cx 22.00 en
Fip 193,205 ppm
Fl 19438.86 Hz
F2P 3.212 ppm
F2 323.14 Hz
PEMOH 8.63605 ppm/cm

HZCM 868.89630 Hz/cm



[ Mass Spectrum ]
Data : COLLOTIMES@E-FABF-NBa "Na“ Date : B4 May-2027 14:50
Sample: ﬁ*@ﬂ\
Note :

Inlet : Direct lon Mode : FAB4

Spectrum Type : Normal Ion [EF-Linear]

RT : 9.89 min Scan# : (39,46)

BP : msz 1838.B48B6 Int. = 25.892

Output msz range : 1700.0888 to 1980.0208 Cut Level : B.80 %
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