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Figure S1: HPLC analysis with UV detection (A = 220 nm) of CD’ glucosylation reactions
catalyzed by GH13 glucansucrases (panel A) and GH70 glucansucrases (panel B). Panel C:
CD’ conversion degree in reactions catalyzed by GH70 glucansucrases (reaction conditions:
30 °C, 146 mM Sucrose, 146 mM CD’, 24 h, 1U/mL of enzyme). DSR-S: Leuconostoc
mesenteroides NRRL B-512F dextransucrase ; ASR : L. mesenteroides NRRL B-1355
alternansucrase ; DSR-E: L. mesenteroides NRRL B-1299 dextransucrase; GBD-CD2:
N(123)-glucan-binding domain-catalytic domain 2 (AN(123)-GBD-CD?2) is a truncated form
of the bifunctional glucansucrase DSR-E from L. mesenteroides NRRL B-1299
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Figure S2: HPLC-MS analysis (A = 220 nm) of the CD’ glucosylation reaction catalyzed by
GBD-CD2.
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Figure S3: Conversion rate of CD’ (2) into ECD’ (3) using GBD-CD2 at different
[Sucrose]/[CD’] ratios and initial total dry mass.
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Scheme S1 Preparation of disaccharide acceptor 2. Reagents and conditions: a) TMSOTT,
DCM, -15°C, 93%; b) MeONa, MeOH, 86%; c) TFA 50% ag., DCM, 95%



Experimental data
- Enzymatic glucosylation
o General methods

Enzymes. Glucansucrases from families 13 and 70 were tested in acceptor reactions with
sucrose as donor and CD’ (2) as acceptor. The selected enzymes from the Glycoside-
Hydrolase (GH) family 13 include the amylosucrases of Neisseria polysaccharea (NpAS)*
and Deinococcus geothermalis (DgAS)® and the sucrose hydrolase from Xanthomonas
campestris pv. campestris (XcSH).® In the GH family 70, the native dextransucrase from L.
mesenteroides NRRL B-512F (DSR-S),* one of its truncated recombinant form (DSR-S
vardel A4N),” the recombinant form of the alternansucrase from L. mesenteroides NRRL B-
1355 (ASR),® the native dextransucrase from L. mesenteroides NRRL B-1299 (DSR-E),
which possesses two catalytic domains (CD1 and CD2 showing «-1,6 linkage and a-1,2
specificity, respectively’ and the a-1,2-branching sucrase, a transglucosylase engineered from
DSR-E (GBD-CD2)? that catalyzes exclusively the a-1,2 transfer of the glucosyl moiety from
sucrose onto a-1,6 dextran chains were assayed.

Acceptor reaction assay. Acceptor reactions were performed in 1 mL of mixture containing
equimolar amounts of sucrose and CD’ (146 mM) in Tris-HCI 50 mM pH 7.5 for NpAS and
XcSH assays, Tris-HCI 50 mM pH 8 for DgAS, sodium acetate buffer (AcONa) (20 mM, pH
5.4) for ASR assays, in AcONa (50 mM, [CaCl;] = 0.5 g/L, pH 5.2) for DSR-S assays, in
AcONa (20 mM, [CaCl,] = 0.5 g/L, pH 5.4) for DSR-E and GBD-CD?2 assays using 1 U/mL
of enzyme at 30 °C for 24 h. One unit is defined as the amount of enzyme that catalyzes the
release of 1 pumol of fructose/min at 30 °C from 146 mM sucrose (for NpAS, DgAS and
XcSH) or 292 mM sucrose for DSR-S, GBD-CD2, DSR-E and ASR. All reactions were
stopped by heating at 95 °C for 5 min. The final mixture was centrifuged at 18000 g for 10
min, filtered on a 0.22 um membrane and diluted by 10 fold before HPLC analysis. To
optimize the glucosylation reaction catalyzed by GBD-CD2, different initial molar
sucrose/CD’ ratios varying from 1 to 15 and initial sugar dry mass values (DM) varying from
75 to 425 g/L were assayed (Figure S2).

HPLC analysis of the enzymatic reactions. The HPLC analysis device consisted of a Dionex
P680 series pump, a shodex RI 101 series refractometer, a Dionex UVD 340 UV/Vis detector,
and an autosampler HTC-PAL. An Aminex HPX-87K column (300 x 7.8 mm) was employed
at 65 °C eluting with CH3CN/ultra-pure water (10:90, v/v). Glucose and fructose production
and sucrose depletion were followed by RI detection. The conversion of CD’ (2) and the
formation of ECD’ (3) were determined from their UV responses measured at A = 220 nm.
Sensitivity was identical in the 205-220 nm wavelength range.

Semi-preparative HPLC. ECD’ (3) was isolated by semi-preparative octadecyl reverse-phase
chromatography column (250 x 10 mm, 4 pum) with MeOH:ultrapure water (30:70, v/v) at a
constant rate of 2 mL/min. Detection was carried out with UV. The purity of the isolated
compound was checked by analytical RP-HPLC.



LC-MS analyses. ESI-MS used a MSQ® Plus Mass Spectrometer (Dionex - Thermoscientific)
equipped with a source at 450 °C. Separation was achieved with a quadrupole and detection
was in the positive mode.

NMR analysis. Heteronuclear multiple bond correlation spectroscopy (HMBC) experiments
were recorded on a Bruker Avance 400 spectrometer (proton frequency of 400.13 MHz and
3¢ frequency of 100.62 MHz) using the Bruker standard pulses program. The delay time for
evolution of long-range *C-'H couplings was set to 120 ms. Typical used parameters were
1200 Hz spectral width for *H and 22,130 Hz for **C, 16 scans and 196 experiments were
accumulated. Samples were analyzed at 300.3 K in 5 mm o.d. tubes. Chemical shifts are given
using an external reference (d6-trimethylsilylpropionic acid, sodium salt).

o Synthesis and characterization of ECD’ (3)

Selecting a glucansucrase for CD’ glucosylation: Acceptor reactions were first carried out
with an equimolar ratio of sucrose and CD’ (146 mM). Among the substrates, only CD’
absorbs in UV. After 24 h, the UV-HPLC profiles of the reaction mixtures obtained with GH
family 13 enzymes (NpAS, DgAS and XcSH) showed only one single peak corresponding to
CD’, indicating that none of these enzymes could glucosylate CD’(Figure S1-A). In contrast,
an additional peak was observed on the profiles issued from the reactions catalyzed by the GH
70 family enzymes (Figure S1-B). LC-MS analysis of CD’ glucosylation product synthesized
by ASR, DSR-E and GBD-CD?2 revealed a molecular weight of either 695.8 or 709.3 Da,
corresponding to the ECD’ sodium and potassium adducts, respectively (Figure 3). Identical
MS and NMR spectra were observed for the glucosylation product isolated from the three
reactions indicating that the same compound was produced irrespective of the enzyme used.

Optimization of ECD’ (3) production with GBD-CD2: The best conversion was obtained with
GBD-CD2 (Figure S1-C), which was selected to further optimize ECD’ production by acting
on temperature (20, 25 and 30 °C), reaction time (24 h and 48 h), total dry mass values from
75 1o 425 g/L), and [Suc]/[CD’] molar ratios (from 1 to 15). Preliminary experiments served
to identify 30 °C as the best performing temperature and showed the absence of evolution
post 24 h (data not shown). Adopting these conditions, we showed that CD’ conversion
increased with the initial sucrose/CD’ ratio regardless of total dry mass values (Figure S2).
Furthermore, for a given [Suc]/[CD’] ratio, the increase of total dry mass value up to 350 g/L
always favoured CD’ conversion. Overall, the highest CD’ conversion (94%) was obtained at
initial [Suc]/[CD’] ratio of 12 and 350 g/L total dry mass. Preparative RP-HPLC of the crude
material provided pure glucosylated CD’ (ECD’, 3) and unreacted CD’ (2).

Gram synthesis and structural characterization of ECD’ (3)

Allyl a-D-glucopyranosyl-(1—4)-a-L-rhamnopyranosyl-(1—3)-2-deoxy-2-
trichloroacetamido-B-D-glucopyranoside (ECD’, 3). Sucrose (15.65 g, 45.7 mmol) was
added to a solution of acceptor CD’ (1.94 g, 3.8 mmol) in sodium acetate buffer (AcONa, 20
mM ; [CaCl;] = 0.5 g/L, pH 5.4, 50 mL) containing GBD-CD2 (1 U/mL). The mixture was
gently stirred at 30 °C for 24 h. At this time, HPLC analysis indicated that conversion had
reached 94%. Preparative HLPC of the crude mixture (H,O/MeOH, 100:0 — 70:30) furnished



a mixture of disaccharide CD’ and glucosylation product. The mixture was purified by
column chromatography (DCM/MeOH 100:0 — 70:30) to give first the unreacted acceptor
CD’ (140 mg, 0.27 mmol), then the enzymatic glucosylation product (2.22 g, 3.30 mmol,
87%, corrected yield 94%) both as white amorphous solids. The product of enzymatic

glucosylation, identified as being the ECD’ trisaccharide, was isolated as a white amorphous
solid. Compound 3 had R¢ = 0.51 (DCM/MeOH 70:30). [a]*p = + 8.7° (¢ 1.0, H,0). *H NMR
(D,0) 6 5.98-5.88 (m, 1H, CH=CH,), 5.37-5.31 (M, Jyans = 17.3 Hz, 1H, CH=CH,), 5.29-5.26
(M, Jeis = 10.4 Hz, 1H, CH=CH,), 5.05 (d, J1» = 3.9 Hz, 1H, H-1¢), 4.91 (br s, 1H, H-1¢), 4.78
(overlapped with D,0O, 1H, H-1p), 4.40-4.35 (m, 1H, -OCHaay), 4.24-4.18 (m, 1H, -OCHaay),
4.13 (dg, Js5 = 9.6 Hz, 1H, H-5¢), 4.03-3.95 (M, 2H, H-6ap, H-5¢), 3.90-3.77 (M, 7H, H-2p,
H-6bp, H-3p, H-6ag, H-6bg, H-2¢, H-3¢), 3.71 (pt, J = 9.3 Hz, 1H, H-3¢), 3.61-3.56 (m, 2H,
H-2¢, H-4p), 3.54-3.45 (M, 3H, H-4¢, H-4¢, H-5p), 1.33 (d, Js 5 = 6.3 Hz, 3H, H-6¢). *C NMR
(D;0) 6 167.4 (Cnrea), 135.6 (CH=CH,), 121.3 (CH=CH,), 103.7 (C-1¢, ‘Jch = 170.3 Hz),
102.3 (C-1g, Ncn = 170.6 Hz), 101.6 (C-1p, *Jcn = 163.5 Hz), 94.2 (CCls), 83.7 (2C, C-4c, C-
3p), 78.7 (C-5p), 75.3 (C-3¢), 74.4 (C-5¢), 74.1 (C-2¢), 73.5 (C-2¢), 73.4 (OCHyar), 71.9 (C-
4g), 71.6 (C-3¢), 71.3 (C-4p), 70.7 (C-5¢), 63.3 (C-6p), 62.7 (C-6¢), 59.9 (C-2p), 19.3 (C-6¢).
HRMS (ESI") m/z calcd for Cp3H3ClsNOisNa [M+Na]*: 694.1048. Found: 694.1044.

- Chemical synthesis
Abbreviations. Ac: acetyl; anhydr.: Anhydrous; All: Allyl; Ar: Argon; CSA: Camphorsulfonic
acid; DBU: 1,8-Diazabicyclo[5.4.0Jundec-7-ene; DCE: 1,2-Dichloroethane; DCM:
Dichloromethane; DMF: N,N-Dimethylformamide; DMP: 2,2-Dimethoxypropane; HR-ESI-
TOF-MS: High Resolution Electrospray lonisation/Time-Of-Flight Mass Spectra; HR-
MALDI-TOF-MS: High Resolution Matrix-Assisted Laser Desorption-lonisation/Time-Of-
Flight Mass Spectra; iPr: isopropylidene; [Ir]: 1,5-Cyclooctadiene-
bis(methyldiphenylphosphine)-iridium hexafluorophosphate; MS: Molecular sieves; NMR:
Nuclear Magnetic Resonance; NTCA: trichloroacetamide; RP-HPLC: Reverse Phase High
Performance Liquid Chromatography; pTSA: p-Toluenesulfonic acid; TFA: Trifluoroacetic
acid; THF: Tetrahydrofuran; TLC: Thin-Layer Chromatography; TMSOTf: Trimethylsilyl
trifluoromethanesulfonate.

General. Reagents were purchased from Sigma-Aldrich, Fluka, Alfa Aesar or TCI Europe and
were used as received. Solvents were obtained from VWR International and Carlo Erba and
were used as received. Air and water sensitive reactions were performed in dried glassware
under Ar. Anhydr. toluene, Et;O, DCE, THF, DMF, CH3CN, MeOH and pyridine were
delivered on MS and were used as received. Sodium hydride (60% dispersion in mineral oil)
was washed with anhydr. pentane under a stream of Ar before use. 4A MS were activated
before use by heating at 250°C under vacuum. Analytical TLC was performed with silica gel
60 F254, 0.25 mm pre-coated TLC plates (Merck). Compounds were visualized using UV254
and/or orcinol (1 mg-mL™) in 10% ag. H,SO. with charring. Flash column chromatography
was carried out using silica gel (Merck, particle size 40-63 um or 15-40 pum). NMR spectra
were recorded at 303 K on a Bruker Avance spectrometer at 400 MHz (*H) and 100 MHz
(**C) equipped with a BBO probe. Elucidations of chemical structures were based on H,
COSY, DEPT-135, HSQC, *C, *C gated decoupling and HMBC experiments. Signals are
reported as m (multiplet), s (singlet), d (doublet), t (triplet), pt (pseudo triplet), dd (doublet of
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doublet), dq (doublet of quadruplet), br s (broad singlet), and coupling constants are reported
in hertz (Hz). Spectra were recorded in CDCl3, CD30D and D,0. Chemical shifts are reported
in ppm () relative to residual solvent peak, CHCI; in the case of CDCl3;, MeOH in the case of
CD30D, HOD and 4,4-dimethyl-4-silapentane-1-sulfonic acid (DSS) in the case of D0, at
7.26/77.16, 3.31/49.0, and 4.79/0.0 ppm for the *H and *3C spectra, respectively. Of the two
magnetically non-equivalent geminal protons at C-6, the one resonating at lower field is
denoted H-6a, and the one at higher field is denoted H-6b. Sugar residues are serially lettered
according to the lettering of the repeating unit of the S. flexneri 2a O-specific polysaccharide
and identified by a subscript in the listing of signal assignments. HR-ESI-TOF-MS were
recorded on a WATERS QTOF Micromass instrument in the positive-ion electrospray
ionisation (ESI) mode. Solutions were prepared using 1:1 CH3CN/H,O containing 0.1%
formic acid or MeOH/water containing 10 mM ammonium acetate in the case of sensitive
compounds. HR-MALDI-TOF-MS were recorded on a 4800 MALDI TOF/TOF AB SCIEX
instrument in the positive-ion reflector mode using 2,5-dihydroxybenzoic acid (DHB) in
CH3CN/TFA (0.1%) as the matrix. Optical rotations were obtained using the sodium D line at
ambient temperature on a Bellingham + Stanley Ltd. ADP220 polarimeter. Analytical RP-
HPLC (A = 215 nm) of the final product was carried out using an Aeris Peptide 3.6 um
C15 100 A 2.1 x 100 mm analytical column, eluting with a 0-20% linear gradient of CHsCN in
0.08% ag. TFA over 20 min at a flow rate of 0.3 mL-min™.

Allyl  (2,3,4-tri-O-acetyl-a-L-rhamnopyranosyl)-(1—3)-2-deoxy-4,6-O-isopropylidene-2-
trichloroacetamido-B-D-glucopyranoside (S3). To a solution of the known acceptor® S1
(489 mg, 1.21 mmol) and the known donor®® S2 (665 mg, 1.53 mmol, 1.3 equiv.) in anhydr.
DCM (12 mL) containing 4A MS (530 mg), under Ar atmosphere and cooled to -15°C, was
added TMSOTT (13 pL, 72 umol, 0.06 equiv.). The reaction mixture was stirred 30 min then
EtsN (50 pL) was added and the mixture was filtered over a pad of Celite and concentrated to
dryness. Chromatography of the residue (cyclohexane-EtOAc, 90:10 — 80:20) afforded fully
protected disaccharide S3 (760 mg, 1.12 mmol, 93%) as a white amorphous solid. Rf = 0.27
(cyclohexane-EtOAc 70:30). [a]*s = - 30.9° (¢ 1.0; CHCIs). *H NMR (CDCls) 67.00 (d,
InH2 = 7.2 Hz, 1H, NH), 5.88-5.78 (m, 1H, CH=CH,), 5.28-5.16 (m, 4H, CH=CH,, H-2¢, H-
3¢), 5.02 (pt, J = 9.7 Hz, 1H, H-4¢), 5.01 (d, J1» = 8.3 Hz, 1H, H-1p), 4.79 (d, J1» = 1.5 Hz,
1H, H-1¢), 4.39 (pt, J = 9.4 Hz, 1H, H-3p), 4.33-4.28 (M, 1H, -OCH>ay), 4.18 (dq, 1H, H-5¢),
4.08-4.03 (m, 1H, -OCHaay), 3.96 (dd, Jeaep = 10.8 Hz, Js6, = 5.4 Hz, 1H, H-6ap), 3.80 (pt,
Jsep = 10.8 Hz, 1H, H-6bp), 3.64 (pt, J = 9.4 Hz, 1H, H-4p), 3.40-3.34 (m, 2H, H-2p, H-5p),
2.08 (s, 3H, Hac), 2.03 (s, 3H, Hac), 1.96 (s, 3H, Hac), 1.52 (s, 3H, Hipr), 1.41 (s, 3H, Hipy),
1.17 (d, Js = 6.3 Hz, 3H, H-6¢). **C NMR (CDCl3) §170.3, 170.0, 169.9 (3C, Ca.), 162.2
(Cnren), 133.3 (CH=CHy), 118.3 (CH=CHy,), 99.6 (Cipr), 98.3 (C-1¢, *Jcn = 173.1 Hz), 98.2
(C-1p, Nch = 165.2 Hz), 92.3 (CCls), 75.2 (C-3p), 73.1 (C-4p), 71.0 (C-4c), 70.8 (-OCHaan),
69.6 (C-3¢), 69.4 (C-2¢), 67.2 (C-5p), 66.6 (C-5¢), 62.2 (C-6p), 60.0 (C-2p), 29.2 (Cipr), 20.9,
20.8, 20.7 (3C, Cac), 19.3 (Cip), 17.4 (C-6¢). HRMS (ESI) m/z calcd for CygHzsCIsNO13Na
[M+Na]": 698.1150. Found: 698.1158.



Allyl (a-L-rhamnopyranosyl)-(1—3)-2-deoxy-4,6-O-isopropylidene-2-
trichloroacetamido-B-D-glucopyranoside (S4). To a solution of protected disaccharide S3
(128 mg, 189 pumol) in anhydr. MeOH (3 mL) and under Ar atmosphere, was added MeONa
(0.5 M, 115 pL, 58 pmol, 0.3 equiv.). The reaction mixture was stirred for 2 h, then quenched
by addition of Dowex 50Wx8-200 and filtered over a pad of Celite. The solvent was removed
under vacuum and the residue was purified by column chromatography (EtOAc) to give triol
S4 (90 mg, 163 pmol, 86%) as a white amorphous solid. Rt = 0.45 (EtOAC). [a]*’p = - 64.5°
(c 1.0; CHCIs). *H NMR (MeOD) §5.86-5.77 (m, 1H, CH=CH,), 5.25-5.19 (M, Jyans = 17.3
Hz, 1H, CH=CHy,), 5.11-5.07 (m, J.is = 10.5 Hz, 1H, CH=CH,), 4.79 (d, J1» = 1.5 Hz, 1H, H-
1c), 4.64-4.58 (m, 1H, H-1p), 4.26-4.21 (m, 1H, -OCHyan), 4.04-3.99 (m, 1H, -OCHaay), 3.93
(dg, Js5 = 9.6 Hz, 1H, H-5¢), 3.88-3.82 (m, 3H, H-2p, H-3p, H-6ap), 3.78 (pt, J = 10.3 Hz,
1H, H-6bp), 3.72 (dd, Jo3 = 3.3 Hz, 1H, H-2¢), 3.64-3.60 (M, J45 = 9.4 Hz, 1H, H-4p), 3.58-
3.54 (m, 1H, H-3¢), 3.29-3.24 (m, 2H, H-4¢, H-5p), 1.49 (s, 3H, Hip), 1.35 (s, 3H, Hipy), 1.17
(d, Js¢ = 6.2 Hz, 3H, H-6¢). *C NMR (MeOD) §164.3 (Cnrcn), 135.0 (CH=CH,), 117.5
(CH=CH,), 102.5 (C-1¢), 101.7 (C-1p), 100.8 (Cipr), 94.0 (CCl3), 78.2 (C-3p), 74.2 (C-4p),
73.8 (C-4¢), 72.3 (2C, C-2¢, C-3¢), 71.3 (-OCHaay), 69.7 (C-5¢), 68.6 (C-5p), 63.1 (C-6p),
59.4 (C-2p), 29.5 (Cipr), 193 (Cipy), 18.1 (C-6c). HRMS (ESI") m/z calcd for
CooH30CIsNOgNa [M+Na]+: 572.0833. Found: 572.0805.

Allyl (a-L-rhamnopyranosyl)-(1—3)-2-deoxy-2-trichloroacetamido-f-D-glucopyranoside
(2). To a solution of triol S4 (239 mg, 0.43 mmol) in DCM (10 mL) was added TFA (50%
aq., 5 mL). The biphasic mixture was vigorously stirred for 30 min then repeatedly
coevaporated with toluene. The residue was purified by column chromatography
(EtOACc/MeOH, 98:2) to give pentaol 2 (208 mg, 0.41 mmol, 95%) as a white amorphous
solid. Rf = 0.60 (DCM/MeOH 84:16). [¢]*p = - 55.2° (¢ 1.0; H,0). 'H NMR (D,0) §6.03-
5.94 (m, 1H, CH=CH,), 5.42-5.36 (M, Jirans = 17.3 Hz, 1H, CH=CH,), 5.35-5.31 (m, Jgjs =
10.4 Hz, 1H, CH=CH,), 4.96 (d, J1» = 1.6 Hz, 1H, H-1¢), 4.84 (d, J1» = 8.3 Hz, 1H, H-1p),
4.46-4.40 (M, 1H, -OCHaay), 4.29-4.24 (m, 1H, -OCHaan), 4.07 (dq, Jas = 9.8 Hz, 1H, H-5¢),
4.02 (dd, Jsaep = 12.4 Hz, Js6, = 2.0 Hz, 1H, H-6ap), 3.96-3.83 (m, 4H, H-2p, H-2¢, H-6bp,
H-3p), 3.80 (dd, J34 = 9.9 Hz, J,53 = 3.4Hz, 1H, H-3¢), 3.66-3.54 (m, 2H, H-4p H-5p), 3.51
(pt, 1H, H-4¢), 1.30 (d, Js¢ = 6.3 Hz, 3H, H-6¢). **C NMR (D,0) §167.4 (Cren), 135.7
(CH=CHy), 121.4 (CH=CH,), 103.9 (C-1¢), 101.7 (C-1p), 94.2 (CCl3), 83.4 (C-3p), 78.7 (C-
5p), 74.5 (C-4¢), 73.4 (-OCHaan), 73.3 (C-2¢), 73.0 (C-3¢), 71.6 (C-5¢), 71.3 (C-4p), 63.4 (C-
GD), 60.0 (C-ZD), 19.1 (C-6c) HRMS (ES|+) m/z calcd for C17H25C|3N010Na [M+Na]+:
532.0520. Found: 532.0511.

Allyl (2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-(1—4)-(2-O-acetyl-o.-L-
rhamnopyranosyl)-(-(1—3)-4,6-di-O-benzyl-2-deoxy-2-trichloroacetamido-f-D-

glucopyranoside (5). To a solution of diol 4° (826 mg, 0.68 mmol) in anhydr. CH;CN (680
ML) and under Ar, were added trimethyl orthoacetate (260 pL, 2.04 mmol, 3.0 equiv.) and p-
TSA (5 mg, 0.03 mmol, 0.04 equiv.). The reaction mixture was stirred for 35 min then 80%
ag. AcOH (0.7 mL) was added. The reaction mixture was stirred for another 25 min then it

“ To be described elsewhere



was diluted with DCM (60 mL) and rapidly washed with cold water (1 x 10 mL) and brine (1
x 10 mL). The aqueous phase was extracted with DCM (1 x 10 mL) and the combined
organics were dried (Na,SO,), filtered and co-evaporated with toluene to give crude alcohol 5
(802 mg, 0.64 mmol, 94%) as a white amorphous solid. R = 0.20 (cyclohexane/EtOAc
70:30). [a]*p = + 7.8° (¢ 1.0, CHCl5). *H NMR (CDCls) 6 7.40-7.23 (m, 29H, Ph, NH), 7.19-
7.16 (m, 2H, Ph), 5.97-5.88 (m, 1H, CH=CHy), 5.35-5.29 (M, Jirans = 17.2 Hz, 1H, CH=CH,),
5.26-5.20 (m, Jgjs = 10.3 Hz, 1H, CH=CHy,), 5.24 (bs, 1H, H-2¢), 5.11 (bs, 1H, H-1¢), 5.00 (d,
Ji2 = 3.6 Hz, 1H, H-1g), 4.93 (d, J = 11.0 Hz, 1H, Hg,), 4.86 (d, J = 10.9 Hz, 1H, Hg,), 4.84-
4.48 (m, 11H, 10Hg,, H-1p), 4.41-4.36 (m, 1H, -OCHaay), 4.22 (pt, J = 7.0 Hz, 1H, H-3p),
4.13-4.05 (m, 3H, H-5€, OH, -OCH2A||), 4.00-3.75 (m, 8H, H-4p, H-5p, H-6aD, H-6bD, H-ZD,
H-3g, H-3¢, H-5¢), 3.70-3.56 (m, 4H, H-4g, H-2¢, H-6ag, H-6bg), 3.40 (pt, J = 9.0 Hz, 1H, H-
4¢), 2.15 (s, 3H, Hac), 1.36 (d, Js6 = 6.2 Hz, H-6¢). *C NMR (CDCls3) 6 170.3 (Cpc), 161.8
(Cnrca), 138.7, 138.1, 138.0, 137.9, 137.6, 137.4 (6Cquar, Ph), 133.6 (CH=CH,), 128.6, 128.5,
128.4, 128.1, 128.0, 127.9, 127.8, 127.7 (30C, Ph), 117.7 (CH=CHy), 99.2 (C-1g), 98.1 (C-
1p), 97.0 (C-1¢), 92.4 (CCls), 85.4 (C-4¢), 81.7 (C-3g), 79.9 (C-2¢), 77.8 (C-4¢), 76.5 (C-4p),
75.6 (Cgn), 75.2 (C-3p), 75.1 (Cgy), 74.3 (C-bp), 74.0, 73.6 (4C, Cgp), 71.9 (C-2¢), 71.4 (C-
5g), 70.0 (OCHzay), 69.2 (C-6g), 68.6 (C-6p), 68.3 (C-3¢), 67.6 (C-5¢), 55.4 (C-2p), 21.1
(Cac), 17.8 (C-6¢). HRMS (ESI") m/z calcd for Cg7H74CIsNOggNa [M+Na]™: 1276.3971.
Found: 1276.4047.

Allyl (3,4-di-O-benzyl-2-O-levulinoyl-a-L-rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-
benzyl-a-D-glucopyranosyl)-(1—4)]-(2-O-acetyl-a-L-rhamnopyranosyl)-(1—3)-4,6-di-O-
benzyl-2-deoxy-2-trichloroacetamido-B-D-glucopyranoside (7). To a solution of the crude
acceptor 5 (505 mg, 402 pmol, 1.0 equiv.) and of the known rhamnosyl donor'* 6 (280 mg,
477 pmol, 1.2 equiv.) in anhydr. Et,O (8 mL) containing 4A MS (500 mg), under Ar and
cooled to -15 °C, was added TMSOTT (4 uL, 22 umol, 0.05 equiv.). The reaction mixture was
stirred for 40 min. EtsN (10 pL) was added and the mixture was filtered over a pad of Celite
and concentrated to dryness. The residue was purified by column chromatography
(Toluene/EtOAc, 90:10 — 80:20) to give tetrasaccharide 7 (580 mg, 345 pumol, 86%) as a
white amorphous solid. R = 0.27 (Toluene/EtOAc 86:14). [a]**p = + 9.8° (¢ 1.0, CHCI3). 'H
NMR (CDCls) 6 7.39-7.16 (m, 41H, Ph, NH), 5.95-5.85 (m, 1H, CH=CH,), 5.68 (bs, 1H, H-
2g), 5.31-5.26 (M, Jyans = 17.3 Hz, 1H, CH=CH,), 5.21-5.17 (m, J.is = 10.3 Hz, 1H, CH=CHy),
5.14 (bs, 1H, H-2¢), 5.07 (d, J1, = 2.4 Hz, 1H, H-1¢), 4.97-4.40 (m, 19H, 16Hg,, H-1p, H-1g,
H-1g), 4.38-4.32 (m, 1H, -OCHaan), 4.26 (bt, 1H, H-3p), 4.10-4.05 (m, 1H, -OCHaa), 3.99-
3.69 (m, 14H, H-3Q H-3E, H-5E, H-5D, H-Sc, H-4E, H-5B, H-3B, H-6aE, H-GbE, H-6aD, H-GbD,
H-2p, H-4p), 3.48-3.43 (m, 2H, H-2¢, H-4¢), 3.38 (pt, J = 9.4 Hz, 1H, H-4g), 2.77-2.68 (m,
4H, 2xCHyLey), 2.18 (s, 3H, CHaiey), 2.10 (s, 3H, Hac), 1.24 (d, Js6 = 6.3 Hz, 3H, H-65), 1.16
(d, Js¢ = 6.2 Hz, 3H, H-6¢). *C NMR (partial, CDCl3) § 206.5 (Crev), 171.9 (Ciev), 170.0
(Cac), 161.8 (Cnrca), 138.8, 138.6, 138.5, 138.4, 138.3, 138.0, 137.5 (8Cqua, Ph), 133.7
(CH=CH,), 128.6, 128.5, 128.4, 128.3, 128.2, 128.1, 128.0, 127.9, 127.8, 127.7, 127.6, 127.5,
127.4 (40C, Ph), 117.8 (CH=CHy,), 98.6 (C-1g), 97.9 (C-1p), 96.5 (C-1¢), 92.4 (CCls), 81.7
(C-3g), 81.6 (C-2¢), 79.9 (C-4p), 77.7 (C-4g), 77.0 (C-3p), 76.4 (C-4p), 75.6 (2C, Cgp), 75.2
(C-3p), 75.0 (Cgp), 74.3 (C-5p), 73.9, 73.8, 73.5 (3C, Cagn), 72.9 (Can), 71.8 (C-5¢), 71.6 (C-



2¢), 70.1 (2C, Cgn, OCHaai), 69.2 (C-6p), 68.8 (C-5g), 68.6 (C-2g), 68.3 (C-6¢), 68.0 (C-5¢),
56.3 (C-20), 38.1 (CHatev), 30.0 (CHatey), 28.3 (CHatey), 21.2 (Cac), 18.5 (C-6c), 18.1 (C-6g).
HRMS (ESI") m/z calcd for CooH102ClsNO2,Na [M+Na]*: 1700.5857. Found: 1700.5919.

Allyl (3,4-di-O-benzyl-a-L-rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-
glucopyranosyl)-(1—4)]-(2-O-acetyl-a-L-rhamnopyranosyl)-(1—3)-4,6-di-O-benzy|-2-
deoxy-2-trichloroacetamido-B-D-glucopyranoside (8). To a solution of tetrasaccharide 7
(489 mg, 291 pumol) in anhydr. pyridine (3.6 mL), cooled to 0 °C and under Ar, were added
AcOH (2.4 mL) and hydrazine hydrate (71 pL, 1.46 mmol, 5.0 equiv.), then the reaction
mixture was allowed to warm to room temperature. After 70 min, cold water (15 mL) was
added to the reaction mixture, which was then extracted with DCM (4 x 20 mL). The
combined organics were dried (Na,SQO,), filtered, evaporated and co-evaporated twice with
toluene. The residue was purified by column chromatography (Toluene/EtOAc, 9555 —
85:15) to give alcohol 8 (423 mg, 267 pmol, 92%) as a white foam. Ry = 0.22
(Toluene/EtOAC 86:14). [0]*’b = - 6.1° (¢ 1.0, CHCI3). 'H NMR (CDCls) 6 7.39-7.13 (m,
41H, Ph, NH), 5.94-5.84 (m, 1H, CH=CHy), 5.30-5.24 (m, Jyans = 17.2 Hz, 1H, CH=CHy,),
5.19-5.16 (M, J¢is = 10.5 Hz, 1H, CH=CH,), 5.12 (bdd, J; 3 = 3.2 Hz, 1H, H-2¢), 5.07 (d, J12 =
2.0 Hz, 1H, H-1¢), 5.00 (d, J1» = 3.0 Hz, 1H, H-1g), 4.96 (d, J1, = 1.7 Hz, 1H, H-1g), 4.89 (d,
J=11.0 Hz, 1H, Hg,), 4.86-4.48 (m, 14H, Hgy), 4.81 (d, J12 = 8.0 Hz, 1H, H-1p), 4.41 (d, J =
12.1 Hz, 1H, Hgy), 4.35-4.30 (M, 1H, -OCHaau), 4.28-4.24 (m, 2H, H-3p, H-2g), 4.09-4.03
(m, 1H, -OCHaan), 3.97 (bdd, 1H, H-3¢), 3.92-3.73 (m, 8H, H-4p, H-6ap, H-6bp, H-5p, H-5¢,
H-2p, H-3g, H-5¢), 3.69-3.60 (m, 5H, H-4¢, H-6ag, H-6bg, H-5g, H-3g), 3.56 (pt, J = 9.1 Hz,
1H, H-4¢), 3.51-3.44 (m, 2H, H-4g, H-2¢), 2.73 (bs, 1H, OH), 2.07 (s, 3H, Hac), 1.26 (d, Js6 =
6.2 Hz, 3H, H-6g), 1.22 (d, Js¢ = 6.2 Hz, 3H, H-6¢). *C NMR (CDCls) 6 169.9 (Cac), 161.6
(Cnrca), 138.7, 138.6, 138.4, 138.2, 138.1, 137.9, 137.4 (8Cquar, Ph), 133.7 (CH=CH,), 128.6,
128.5, 128.4, 128.3, 128.0, 127.9, 127.8, 127.7, 127.6 (40C, Ph), 117.8 (CH=CH,), 102.6 (C-
1g), 98.7 (C-1g), 97.7 (C-1p), 95.6 (C-1¢), 92.4 (CCl3), 81.6 (C-3¢), 81.2 (C-2¢), 80.0 (C-4p),
79.6 (C-4¢), 79.2 (C-3g), 78.5 (C-3¢), 77.7 (C-4g), 75.9 (C-4p), 75.6, 75.1, 74.9 (3C, Cgy),
74.0 (C-5p), 73.8, 73.7, 73.5 (3C, Cgp), 73.2 (2C, C-3p, Cgp), 72.5 (C-2¢), 71.6 (Cgyp), 71.5 (C-
5g), 70.0 (OCHaan), 69.5 (C-6p), 68.6 (C-6¢), 68.4 (C-5g), 68.3 (C-5¢), 68.2 (C-2g), 54.9 (C-
2D), 21.0 (CAC), 18.6 (C-ﬁc), 18.1 (C-GB). HRMS (ES|+) m/z calcd for C87H96C|3N020Na
[M+Na]*: 1602.5490. Found: 1602.5555.

Allyl (3,4-di-O-benzyl-2-O-levulinoyl-a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-
L-rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-(1—4)]-(2-O-

acetyl-a-L-rhamnopyranosyl)-(1—3)-4,6-di-O-benzyl-2-deoxy-2-trichloroacetamido-B-D-
glucopyranoside (9). To a solution of the acceptor 8 (400 mg, 253 pumol, 1.0 equiv.) and the
known rhamnosyl donor'* 6 (191 mg, 325 pmol, 1.3 equiv.) in anhydr. Et,O (5 mL)
containing 4A MS (680 mg), under Ar and cooled to -15 °C, was added TMSOTf (3 pL, 17
umol, 0.07 equiv.). The reaction mixture was stirred for 1.5 h then allowed to warm to room
temperature for 30 min, then EtsN (10 puL) was added and the mixture was filtered over a pad
of Celite and concentrated to dryness. The residue was purified by column chromatography
(Toluene/EtOAc, 95:5 — 85:15) to give pentasaccharide 9 (437 mg, 218 umol, 86%) as a
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white amorphous solid. Rs = 0.50 (Toluene/EtOAc 80:20). [a]*’ = + 2.9° (¢ 1.0, CHCI3). *H
NMR (CDCl3) ¢ 7.36-7.13 (m, 51H, Ph, NH), 5.94-5.84 (m, 1H, CH=CH,), 5.56 (dd, J,3 =
3.0 Hz, J;2 = 1.9 Hz, 1H, H-24), 5.31-5.25 (M, Jyrans = 17.2 Hz, 1H, CH=CHy), 5.19-5.16 (m,
Jeis = 10.5 Hz, 1H, CH=CH,;), 5.14 (bs, 1H, H-2¢), 5.08 (d, J1» = 2.4 Hz, H-1¢), 5.06 (bs, 1H,
H-1,), 4.94-4.78 (m, 8H, 5Hg,, H-1g, H-1p, H-1g), 4.75-4.47 (m, 14H, Hg,), 4.40-4.30 (m,
4H, H-2g, H-3p, 1Hg,, -OCHzap), 4.10-4.04 (m, 1H, -OCHaayy), 3.97-3.37 (m, 20H, H-2p, H-
2e, H-3a, H-3g, H-3¢, H-3g, H-44, H-4g, H-4¢, H-4p, H-4g, H-54, H-5g, H-5¢, H-5p, H-5¢, H-
6ao, H-6bp, H-6ag, H-6bg), 2.68-2.47 (m, 4H, 2xCHaue), 2.09, 2.08 (s, 6H, CHaies, Hac),
1.30, 1.19, 1.15 (d, Js¢ = 6.2 Hz, 9H, H-64, H-6g, H-6¢). *C NMR (partial, CDCls) 6 206.1
(CLew), 171.8 (CLey), 170.1 (Cao), 161.8 (Cnrca), 138.9, 138.8, 138.7, 138.6, 138.3, 138.2,
138.1, 137.5 (10Cqua, Ph), 133.7 (CH=CH;), 128.6, 128.5, 128.4, 128.3, 128.2, 128.1, 128.0,
127.9, 127.8, 127.6, 127.5, 127.4 (50C, Ph), 117.9 (CH=CHS,), 9.4 (C-1,), 97.9 (C-1¢), 96.2
(C-1¢), 92.4 (CCls), 56.6 (C-25), 38.1 (CHatey), 29.8 (CHsiey), 28.2 (CHater), 21.2 (Cac), 18.7,
18.4, 18.1 (3C, C-6a, C-65 C-6). HRMS (ESI") m/z calcd for Ci1sH124ClsNOssNa [M+Na]*:
2026.7374. Found: 2026.7920.

(3,4-Di-O-benzyl-2-O-levulinoyl-a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L-
rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-(1—4)]-(2-O-
acetyl-a-L-rhamnopyranosyl)-(1—3)-4,6-di-O-benzyl-2-deoxy-2-trichloroacetamido-o/p-
D-glucopyranose (20). 1,5-Cyclooctadiene-bis(methyldiphenylphosphine)-iridium
hexafluorophosphate (3 mg, 3.5 umol, 0.03 equiv.) was dissolved in anhydr. THF (2 mL)
under Ar. Hydrogen was bubbled through the solution for 15 min, causing the color to change
from red to yellow. The solution was degassed by complete evaporation of the solvent under
vacuum. The activated iridium complex was dissolved under Ar in anhydr. THF (2 mL) then a
solution pentasaccharide 9 (248 mg, 124 pmol) in anhydr. THF (3 mL) was added. The
reaction mixture was stirred for 2.5 h at room temperature then a solution of iodine (98 mg,
386 pmol, 3.1 equiv.) in THF/water (4.5 mL, 2:1) was added. After 4h20, the excess iodine
was quenched by addition of a 10% sodium bisulphite aqueous solution (15 mL). The reaction
mixture was partially concentrated under reduced pressure to remove the THF then the
aqueous layer was extracted with DCM (3 x 20 mL). The combined organics were dried
(Na,SO,), filtered and concentrated. Column chromatography of the residue (Toluene/EtOAcC,
85:15 — 80:20) gave hemiacetal 10 (227 mg, 115 pmol, 93%) as a white foam. Ry = 0.43
(Toluene/EtOAC 75:25). B anomer: Ry = 0.26 (Toluene/EtOAc 75:25). 'H NMR (CDCls) 6
7.41-6.99 (m, 51H, Ph, NH), 5.60 (bs, 1H, H-24), 5.25-4.37 (m, 26H, 20Hg,, H-14, H-15, H-
1c, H-1p, H-1g, H-2¢), 4.29-3.40 (m, 22H, H-2g, H-2p, H-2¢, H-34, H-3g, H-3¢, H-3p, H-3E,
H-44, H-4g, H-4¢, H-4p, H-4g, H-55, H-5g, H-5¢, H-5p, H-5¢, H-6ap, H-6bp, H-6ag, H-6bg),
2.72-2.57 (m, 4H, 2xCHgiey), 2.13, 2.12 (bs, 6H, CH3pey, Hac), 1.36-1.19 (m, 9H, H-64, H-65,
H-6¢c). *C NMR (partial, CDCl3) 6 206.2 (Ciey), 171.8 (Ciev), 170.1, 170.0 (Cac), 162.6,
161.7 (Cnrca), 138.8-127.3 (Ph), 99.3 (C-14), 97.4 (C-1g), 96.5 (C-1¢), 94.6, 91.3 (C-1p),
925, 92.3 (CCls3), 58.2, 55.4 (C-2p), 38.1, 38.0 (CHzLey), 29.8, 29.7 (CHaLey), 28.2, 28.1
(CHaLev), 21.0 (Cac), 18.8, 18.7, 18.3, 18.2, 18.1, 18.0 (3C, C-64, C-6g C-6¢). HRMS (ESI®)
m/z calcd for C1goH120CIsNO2sNa [M+Na]+: 1986.7062. Found: 1986.7177.
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(3,4-Di-O-benzyl-2-O-levulinoyl—a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L-
rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-(1—4)]-(2-O-
acetyl-a-L-rhamnopyranosyl)-(1—3)-4,6-di-O-benzyl-2-deoxy-2-trichloroacetamido-o/p-
D-glucopyranosyl N-(phenyl)trifluoroacetimidate (11). To a solution of hemiacetal 10 (352
mg, 179 umol) in acetone (4.5 mL) and under Ar were added first cesium carbonate (68 mg,
209 umol, 1.2 equiv.), then 2,2,2-trifluoro-N-(phenyl)acetimidoyl chloride (74 mg, 357 umol,
2.0 equiv.). After 2 h, volatiles were evaporated and the residue was purified by flash
chromatography (Toluene/EtOAc, 98:2 — 85:15) to give imidate 11 (316 mg, 148 pmol,
83%) as a white foam. NMR data indicated that donor 11 was present as a 1:0.3 mix with the
corresponding oxazoline. Compound 11 had R; = 0.63 (Toluene/EtOAc 85:15). 'H NMR
(CDCls) 6 7.36-7.10 (m, 53H, Ph), 6.88 (d, Jxn.2 = 8.5 Hz, 1H, NH), 6.77 (d, J = 7.4 Hz, 2H,
Ph), 6.41 (br s, 1H, H-1p), 5.54 (dd, J;» = 1.8 Hz, J,5 = 3.0 Hz, 1H, H-2,), 5.17 (bs, 1H, H-
1¢), 5.12 (m, 1H, H-2¢), 5.05 (d, 1H, H-1p), 4.95-4.34 (m, 24H, 20Hg,, H-1g, H-1¢, H-25, H-
2p), 4.16 (pt, Jo3 = J34 = 9.3 Hz, 1H, H-3p), 4.00-3.27 (m, 19H, H-2¢, H-34, H-3g, H-3¢, H-
3g, H-4p, H-4g, H-4¢, H-4p, H-4¢, H-54, H-5g, H-5¢, H-5p, H-5¢, H-6ap, H-6bp, H-6ag, H-
6bg), 2.67-2.51 (M, 4H, 2XCHy_¢y), 2.10 (bs 3H, CH3(¢y), 2.08 (S, 3H, Hac), 1.30-1.18 (m, 9H,
H-64, H-6g, H-6¢). **C NMR (partial, CDCls) 6 206.2 (Ciev), 171.8 (Ciev), 170.1 (Cac), 163.0
(C=NPh), 161.9 (Cntca), 143.1, 138.9-127.5, 119.4 (Ph), 99.5 (C-14), 97.2 (C-1¢), 92.3
(CCly), 81.7 (C-3g), 76.0 (C-3p), 72.0 (C-2¢), 69.5 (C-24), 54.5 (C-2p), 38.2 (CHyLey), 29.9
(CHaLev), 28.3 (CHaLey), 21.1 (Cac), 18.4, 18.3, 18.1 (3C, C-64, C-65, C-6¢c). HRMS (ESI™)
m/z calcd for C117H128C|3F3N3025 [M+NH4]+: 2152.7803. Found: 2152.4663,
C109H122CI3N2055 [M-HOC(NPh)CF3+NH4]": 1963.7402. Found: 1963.6669,
C110H126CI3N>026 [M-OC(NPh)CF3+OMe+NH4]+: 1995.7665. Found: 1995.6724.

2-Azidoethyl  (3,4-di-O-benzyl-2-O-levulinoyl-a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-
benzyl-a-L-rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-
(1—4)]-(2-O-acetyl-a-L-rhamnopyranosyl)-(1—3)-4,6-di-O-benzyl-2-deoxy-2-
trichloroacetamido-B-D-glucopyranoside (12). A solution of donor 11 (53 mg, 27 pmol)
and azidoethanol (100 pL, 121 mg, 1.39 mmol) in anhydr. toluene (4 mL) containing 4A MS
(140 mg) was stirred under Ar for 30 min. After cooling to -10 °C, TMSOTT (0.3 uL, 0.05
equiv.) was added. The reaction mixture was stirred for 1h at this temperature, then EtzN (10
ML) was added and the mixture was filtered over a pad of Celite and concentrated to dryness.
The residue was purified by column chromatography (Toluene/EtOAc, 100:0 — 85:15) to
give azide 12 (41 mg, 20 pmol, 81%) as a white foam. R¢ = 0.41 (Toluene/EtOAc 80:20).
[a]*p = + 3.0° (c 1.0, CHCIl5). *H NMR (CDCls) 6 7.38-7.15 (m, 51H, Ph, NH), 5.58 (dd, J23
=2.8Hz, J12=1.9 Hz, 1H, H-2,), 5.17 (bs, 1H, H-2¢), 5.11 (d, J;» = 2.3 Hz, 1H, H-1¢), 5.09
(bs, 1H, H-14), 4.97-4.91 (m, 5H, 2Hg,, H-1g, H-1p, H-1g), 4.85-4.35 (m, 20H, 18Hg,, H-2g,
H-3p), 4.04-3.34 (m, 24H, H-2p, H-2¢, H-3a, H-3g, H-3¢, H-3g, H-44, H-4g, H-4¢, H-4p, H-
4g, H-54, H-5g, H-5¢, H-5p, H-5¢, H-6ap, H-6bp, H-6ag, H-6bg, -OCH,CH,N3), 2.70-2.52 (m,
4H, ZXCHZLEV), 2.11 (bS, 6H, CH3|_eV, H/_\C), 133, 122, 1.18 (d, .J5,6 =6.2 Hz, 9H, H-6A, H-GB,
H-6¢c). *C NMR (partial, CDCl3) 6 206.1 (CLev), 171.7 (Ciev), 170.0 (Cac), 161.9 (Cnrca),
138.8-127.3 (Ph), 99.3 (C-14), 98.8, 98.4 (2C, C-1p, C-1g), 96.1 (C-1¢), 92.3 (CCls), 56.7 (C-
2p), 50.7 (CH2N3), 38.1 (CHaev), 29.8 (CHspey), 28.1 (CHaLey), 21.1 (Cac), 18.6, 18.3, 18.1
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(3C, C-64, C-6B‘ C-6c). HRMS (ES|+) m/z calcd for C111H123CI3N4026Na [M+Na]+:
2055.7338. Found: 2055.7261.

2-Azidoethyl (3,4-di-O-benzyl-a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L-
rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-(1—4)]-(2-O-

acetyl-a-L-rhamnopyranosyl)-(1—3)-4,6-di-O-benzyl-2-deoxy-2-trichloroacetamido-f-D-
glucopyranoside (13). To a solution of pentasaccharide 12 (1.36 g, 0.67 mmol) in anhydr.
pyridine (8.0 mL), cooled to 0 °C and under Ar, were added acetic acid (5.3 mL) and
hydrazine hydrate (160 pL, 3.29 mmol, 4.9 equiv.), then the reaction mixture was allowed to
warm to room temperature. After 1h30, cold water (25 mL) was added to the reaction
mixture, which was then extracted with DCM (3 x 60 mL). The combined organics were
dried (Na;SO.), filtered, evaporated and co-evaporated twice with Toluene. The residue was
purified by column chromatography (Toluene/EtOAc, 92:8 — 85:15) to give alcohol 13 (1.16
g, 0.60 mmol, 90%) as a white foam. Rs = 0.35 (Toluene/EtOAc 80:20). [a]*p = - 0.9° (c 1.0,
CHCI5). *H NMR (CDCls) § 7.42-7.18 (m, 51H, Ph, NH), 5.19 (bs, 1H, H-2¢), 5.15-5.13 (m,
2H, H-14, H-1¢), 5.01 (bs, 1H, H-1g), 4.98-4.43 (m, 23H, 20Hg,, H-1p, H-1¢, H-2g), 4.37 (bt,
1H, H-3p), 4.17 (dd, J,3 = 3.0, J1, = 1.7 Hz, H-24), 4.05-3.35 (m, 24H, H-2p, H-2¢, H-34, H-
3g, H-3c, H-3g, H-4a, H-4g, H-4¢, H-4p, H-4g, H-54, H-5g, H-5¢, H-5p, H-5¢, H-6ap, H-6bp,
H-6ag, H-6bg, -OCH,CH,N3), 2.34 (bs, 1H, OH), 2.12 (s, 3H, Hac), 1.33, 1.26, 1.21 (d, Js¢6 =
6.2 Hz, 9H, H-64, H-65, H-6c). *C NMR (partial, CDCl3) 5 170.1 (Cac), 161.9 (Cnren),
138.9-127.4 (Ph), 101.1 (2C, C-14, C-1g), 98.9, 98.4 (2C, C-1p, C-1¢), 96.1 (C-1¢), 92.4
(CCl3), 56.5 (C-2p), 50.8 (CH2N3), 21.1 (Cac), 18.7, 18.3, 18.2 (3C, C-64, C-68, C-6¢).
HRMS (ESI") m/z calcd for C10sH117Cl1sN4O24Na [M+Na]*: 1957.7021. Found: 1957.7002.

2-Azidoethyl  (3,4-di-O-benzyl-2-O-levulinoyl—a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-
benzyl-a-L-rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-
(1—4)]-(2-O-acetyl-a-L-rhamnopyranosyl)-(1—3)-(4,6-di-O-benzyl-2-deoxy-2-
trichloroacetamido-B-D-glucopyranosyl)-(1—2)-(3,4-di-O-benzyl-a.-L-
rhamnopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L-rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-
O-benzyl-a-D-glucopyranosyl)-(1—4)]-(2-O-acetyl-a-L-rhamnopyranosyl)-(1—3)-(4,6-di-
O-benzyl-2-deoxy-2-trichloroacetamido-f-D-glucopyranoside (14). A solution of acceptor
13 (81 mg, 42 pmol, 1.2 equiv.) and donor 11 (74 mg, 35umol, 1.0 equiv.) in anhydr. toluene
(2 mL) containing 4A MS (100 mg), under Ar was stirred at room temperature for 15 min.
After cooling to -10 °C for 15 min, TMSOTT (1.3 uL, 0.2 equiv.) was added. The reaction
mixture was stirred at 0 °C for 1 h. EtsN (10 pL) was added and the mixture was filtered over
a pad of Celite and concentrated to dryness. The residue was purified by column
chromatography (Toluene/EtOAc, 100:0 — 85:15) to give the expected decasaccharide 14
(111 mg, 29 umol, 82%) as a white foam. R; = 0.27 (Toluene/EtOAc 86:14). [0]*' = + 4.9°
(c 1.0, CHCI5). *H NMR (CDCls) 6 7.35-6.95 (m, 102H, Ph, NH), 5.56 (bs, 1H, H-2,), 5.12-
5.07 (m, 5H, H-14:, H-1¢, H-1¢:, H-2¢, H-2¢*), 5.03 (br s, 1H, H-1,), 4.96-4.17 (m, 51H,
40Hg,, H-1g, H-1p-, H-1p, H-1p, H-1g, H-1g:, H-24:, H-2g, H-2p, H-3p, H-3p:), 4.00-3.31 (m,
44H, H-2p, H-2p:, H-2¢, H-2g:, H-34, H-34°, H-3g, H-3g:, H-3¢, H-3¢:, H-3g, H-3g:, H-44, H-
4., H-4g, H-4g:, H-4¢, H-4¢:, H-4p, H-4p-, H-4g, H-4g:, H-54, H-55-, H-5g, H-5g-, H-5¢, H-
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5¢:, H-5p, H-5p:, H-5¢, H-5g:, H-6ap, H-6ap-, H-6bp, H-6bp:, H-6ag, H-6ag:, H-6bg, H-6bg:, -
OCH,CH,N3), 2.66-2.50 (M, 4H, 2XCHayey), 2.09 (s 3H, CHatey), 2.07 (5, 6H, Hac), 1.32-1.11
(m, 18H, H-64, H-6g, H-6¢, H-64:, H-65:, H-6¢-). **C NMR (partial, CDCl3) § 206.1 (Cyev),
171.8 (Cey), 170.1 (2C, Cac), 161.9 (Cnca), 161.4 (Cnren), 139.1-127.2 (Ph), 100.2 (2C, C-
1g, C-1g), 99.5 (C-1,), 96.3 (2C, C-1c, C-1c-), 92.7 (CCla), 92.4 (CCls), 58.7 (C-2), 56.9 (C-
25), 50.8 (CH:2N3), 38.2 (CHatey), 29.8 (CHatey), 28.2 (CHarey), 21.1 (2C, Cac), 18.8-18.1
(6C, C-6a, C-6s, C-6c, C-6p, C-6z, C-6c). HRMS (MALDI') m/z caled for
C215H235CI6N5O49Na [M+Na]+: 3903.4080. Found: 3803.3596, C215H235C|5N5049K [M+K]+:
3919.5012. Found: 3919.4165.

2-Azidoethyl (3,4-di-O-benzyl-a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L-
rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-(1—4)]-(2-O-
acetyl-a-L-rhamnopyranosyl)-(1—3)-(4,6-di-O-benzyl-2-deoxy-2-trichloroacetamido--
D-glucopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-
benzyl-a-L-rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-
(1—4)]-(2-O-acetyl-a-L-rhamnopyranosyl)-(1—3)-(4,6-di-O-benzyl-2-deoxy-2-
trichloroacetamido-B-D-glucopyranoside (15). The fully protected 14 (94 mg, 24 umol, 1.0
equiv.) was dissolved under Ar in anhydr. pyridine (1.0 mL), cooled to 0 °C, and acetic acid
(260 pL) followed by hydrazine hydrate (9.2 mg, 7.0 equiv.) were added. The reaction
mixture was allowed to warm to room temperature and stirred for 1 h. Cold water (10 mL)
was added to the reaction mixture, which was then extracted with DCM (3 x 10 mL). The
combined organics were dried (Na,SQO,), filtered, evaporated and co-evaporated twice with
toluene. The residue was purified by column chromatography (Toluene/EtOAc, 100:0 —
85:15) to give alcohol 15 (81 mg, 22 pumol, 89%) as a white foam. R = 0.39 (Toluene/EtOAC
82:18). [a]*p = + 4.0° (c 1.0, CHCI3). *H NMR (CDCl3) 6 7.44-7.01 (m, 102H, Ph, NH),
5.21-5.16 (m, 6H, H-14, H-14-, H-1¢, H-1¢, H-2¢, H-2¢+), 5.07-4.21 (m, 52H, 40Hg,,, H-1g,
H-1g:, H-1p, H-1p, H-1g, H-1g:, H-24, H-24:, H-25, H-2p-, H-3p, H-3p), 4.07-3.38 (m, 44H,
H-2p, H-2p, H-2g, H-2g:, H-34, H-34:, H-3g, H-3p:, H-3¢, H-3¢:, H-3g, H-3g:, H-44, H-44-, H-
4g, H-4p:, H-4¢, H-4¢:, H-4p, H-4p:, H-4g, H-4g:, H-54, H-54:, H-5g, H-5g:, H-5¢, H-5¢+, H-
5p, H-5p,, H-5¢, H-5g:, H-6ap, H-6ap:, H-6bp, H-6bp, H-6ag, H-6ap:, H-6bg, H-6bg:, -
OCH,CH;Ns), 2.15 (s, 6H, Hac), 1.40-1.20 (m, 18H, H-64, H-6g, H-6¢, H-6,:, H-65-, H-6¢-).
3C NMR (partial, CDCl3) 6 170.0 (2C, Cac), 161.9 (Cnrca), 161.3 (Cnrea), 139.1-127.2 (Ph),
101.1 (2C, C-14, C-14), 96.3 (2C, C-1c, C-1¢+), 100.2 (2C, C-1g, C-1p:), 98.9, 98.5 (4C, C-
1p, C-1p, C-1g, C-1g), 92.7 (CCl3), 92.4 (CCl3), 58.7 (C-2p), 56.8 (C-2p), 50.7 (CH,Ns3),
21.1 (2C, Ca.), 18.8-18.1 (6C, C-64, C-6g, C-6¢, C-6,,, C-65:, C-6¢-). HRMS (MALDI") m/z
calcd for C210H229C|6N5047Na [M+Na]+: 3806.3745. Found: 3806.0535, C210H229C|6N5047K
[M+K]": 3822.3484. Found: 3822.0601.

2-Azidoethyl  (3,4-di-O-benzyl-2-O-levulinoyl-a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-
benzyl-a-L-rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-
(1—-4)]-(2-O-acetyl-a-L-rhamnopyranosyl)-(1—3)-(4,6-di-O-benzyl-2-deoxy-2-
trichloroacetamido-B-D-glucopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L-
rhamnopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L-rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-
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O-benzyl-a-D-glucopyranosyl)-(1—4)]-(2-O-acetyl-a-L-rhamnopyranosyl)-(1—3)-(4,6-di-
O-benzyl-2-deoxy-2-trichloroacetamido-f-D-glucopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-
L-rhamnopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L-rhamnopyranosyl)-(1—3)-[2,3,4,6-
tetra-O-benzyl-a-D-glucopyranosyl)-(1—4)]-(2-O-acetyl-a-L-rhamnopyranosyl)-(1—3)-
4,6-di-O-benzyl-2-deoxy-2-trichloroacetamido-B-D-glucopyranoside (16). To a solution of
acceptor 15 (103 mg, 27 pmol, 1.0 equiv.) and donor 11 (87 mg, 41 pmol, 1.5 equiv.) in
anhydr. toluene (1.5 mL) containing 4A MS (160 mg), under Ar at -30 °C, was added
TMSOTT (1.0 puL, 5.5 pmol, 0.2 equiv.). The reaction mixture was stirred at -30 °C for 1 h,
then at room temperature for 15 min. EtzN was added and the mixture was filtered over a pad
of Celite and concentrated to dryness. The residue was purified by flash chromatography
(Toluene/EtOAC, 100:0 — 85:15) to give pentadecasaccharide 16 (121 mg, 21 pumol, 78%) as
a white foam. Ry = 0.51 (Toluene/EtOAc 85:15). [a]**p = + 3.5° (¢ 1.0, CHCI3). *H NMR
(CDCl3) 6 7.40-7.04 (m, 153H, Ph, NH), 5.54 (bs, 1H, H-24), 5.14-5.00 (m, 9H, H-14, H-14;,
H-1,-, H-1¢, H-1¢:, H-1¢, H-2¢, H-2¢:, H-2¢»), 4.93-4.12 (m, 75H, 60Hg,, H-1g, H-1g:, H-
1g~, H-1p, H-1p-, H-1p», H-1g, H-1g:, H-1g», H-25, H-2g:, H-25~, H-3p, H-3p:, H-3p”), 4.00-
3.27 (m, 64H, H-2p, H-2p, H-2p~, H-2¢, H-2g:, H-2g», H-3a, H-34°, H-34~, H-3g, H-3p:, H-3p~,
H-3c, H-3¢,, H-3¢», H-3g, H-3g, H-3p+, H-4a, H-4y, H-4,+, H-4g, H-4p:, H-4p>, H-4c, H-4c,
H-4¢-, H-4p, H-4p:, H-4p-, H-4g, H-4g:, H-4g», H-54, H-54-, H-54», H-5g, H-5g:, H-5g~, H-5¢,
H-5¢, H-5¢», H-5p, H-5p:, H-5p~, H-5¢, H-5¢-, H-5g+, H-6ap, H-6ap:, H-6ap-, H-6bp, H-6bp-,
H-6bp-, H-6ag, H-6ag:, H-6ag+, H-6bg, H-6bg:, H-6bg», -OCH,CH,N3), 2.65-2.50 (m, 4H,
2xCHaLev), 2.06 (s, 6H, Hac), 2.04 (s, 3H, Hac), 1.33-1.16 (m, 27H, H-64, H-6s, H-6¢, H-64,
H-6g-, H-6¢-, H-64-, H-65-, H-6¢-). *C NMR (partial, CDCls) § 206.1 (CLey), 171.8 (CLev),
170.1 (3C, Cac), 161.9 (Cnrca), 161.4 (Cnrca), 161.3 (Cnrea), 139.1-127.3 (Ph), 92.7 (2C,
CCl3), 92.4 (CCl3), 69.5 (C-24), 58.7 (2C, C-2p, C-2p’), 56.8 (C-2p), 50.7 (CH,N3), 38.2
(CHaLev), 29.9 (CHapey), 28.2 (CHaLey), 21.1 (3C, Cac), 18.8-18.1 (9C, C-64, C-65, C-6¢, C-
64, C-6p°, C-6¢>, C-64», C-6p~, C-6¢~). HRMS (MALDI") m/z calcd for CaigH347ClsNsO72Na
[M+Na]*: 5752.0806. Found: 5752.4351, CaioHas7ClsNgO7,K [M+K]*: 5767.0508. Found:
5767.5322.

2-Azidoethyl (3,4-di-O-benzyl-a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L -
rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-(1—4)]-a-L-
rhamnopyranosyl-(1—3)-(4,6-di-O-benzyl-2-deoxy-2-trichloroacetamido-B-D-
glucopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-benzyl-
a-L-rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-(1—4)]-a-L-
rhamnopyranosyl-(1—3)-(4,6-di-O-benzyl-2-deoxy-2-trichloroacetamido-f-D-
glucopyranosyl)-(1—2)-(3,4-di-O-benzyl-a-L-rhamnopyranosyl)-(1—2)-(3,4-di-O-benzyl-
a-L-rhamnopyranosyl)-(1—3)-[2,3,4,6-tetra-O-benzyl-a-D-glucopyranosyl)-(1—4)]-a-L-
rhamnopyranosyl-(1—3)-4,6-di-O-benzyl-2-deoxy-2-trichloroacetamido-p-D-
glucopyranoside (17). To a solution of the fully protected pentadecasaccharide 16 (105 mg,
18 pmol, 1.0 equiv.) in MeOH/DCM (4:3, 7 mL) was added methanolic sodium methoxide
(25% wi/w, 200 pL) and the mixture was stirred at 60 °C for 3 h, and then at room temperature
overnight. Dowex 50Wx8-200 (H" form) was added. The suspension was filtered over a pad
of Celite, and the filtrate was concentrated to dryness. The residue was purified by flash

15



chromatography (Toluene/EtOAc 100:0 — 81:15) to give tetraol 17 (73 mg, 13.3 pumol, 74%)
as a white foam. Ry = 0.34 (Toluene/EtOAC 85:15). [0]*5 = - 7.2° (¢ 1.0, CHCIs). *H NMR
(CDClg) 6 7.43-6.92 (m, 153H, Ph, NH), 5.54 (bs, 1H, H-2,), 5.19-4.12 (m, 81H, 60Hg,, H-
1a, H-14-, H-14-, H-1g, H-1:, H-1p~, H-1¢, H-1¢+, H-1¢», H-1p, H-1p:, H-1p-, H-1g, H-1g-, H-
1g-, H-2¢, H-2¢, H-2¢», H-3p, H-3p:, H-3p”), 4.00-3.27 (m, 67H, H-2g, H-25-, H-25~, H-2p,
H-2p:, H-2p~, H-2¢, H-2g:, H-2g», H-34, H-34:, H-34~, H-3g, H-3p:, H-3p~, H-3¢, H-3¢, H-3¢~,
H-3g, H-3g:, H-3g+, H-44, H-44:, H-44~, H-4g, H-4g-, H-4g-, H-4¢, H-4¢:, H-4¢», H-4p, H-4p-,
H-4p», H-4g, H-4g, H-4g», H-54, H-54°, H-54~», H-5g, H-55-, H-5g~, H-5¢, H-5¢-, H-5¢», H-5p,
H-5p:, H-5p», H-5g, H-5g°, H-5g», H-6ap, H-6ap:, H-6ap-, H-GbD, H-GbD’, H-6bD”, H-6ag, H-
6ag>, H-6ag~, H-6bE, H-6bE’, H-6bE”, -OCHchzNg), 1.32-1.03 (m, 27H, H-6,4, H-6g, H-6¢, H-
64", H-65, H-6¢, H-65~, H-65-, H-6¢~). *C NMR (partial, CDCls) 6 162.0 (Cnrca), 161.9 (2C,
Cnrca), 139.0-127.3 (Ph), 92.6 (2C, CCl3), 92.5 (CCl3), 50.9 (CH2N3), 18.6-18.3 (9C, C-64,
C-6g, C-6¢c, C-64°, C-6p:, C-6¢», C-64», C-6p», C-6¢»). HRMS (MALDI") m/z calcd for
C308H335C|9N6067Na [M+Na]+: 5527.0088. Found: 5527.5210.

2-Aminoethyl a-L-rhamnopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-[o.-D-
glucopyranosyl-(1—4)]-a-L-rhamnopyranosyl-(1—3)-2-acetamido-2-deoxy-p-D-
glucopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-[o.-D-
glucopyranosyl-(1—4)]-a-L-rhamnopyranosyl-(1—3)-2-acetamido-2-deoxy-p-D-
glucopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—3)-[o.-D-
glucopyranosyl-(1—4)]-a-L-rhamnopyranosyl-(1—3)-2-acetamido-2-deoxy-p-D-
glucopyranoside (1). To a degassed solution of pentadecasaccharide 17 (53 mg, 9.6 umol) in
tBuOH/DCM/water (7/1/1, 5.0 mL), was added Pd/C (52 mg) and the suspension was stirred
for 4 days under a hydrogen atmosphere. After this time, RP-HPLC analysis of the reaction
mixture revealed a peak with a retention time corresponding to that of the target
pentadecasaccharide 1, albeit as a minor peak. The suspension was filtered and the crude
material was dissolved in tBuOH/water (1/1, 5.0 mL). Pd/C (23 mg) was added and the
suspension was stirred for a day under a hydrogen atmosphere. After this time, RP-HPLC
analysis of the reaction mixture revealed the absence of any major progress. Pd(OH),/C (25
mg) was added and the suspension was stirred for 3 more days, at which time RP-HPLC
analysis of the reaction mixture indicated that most of the intermediates had been converted
into the target pentadecasaccharide 1, an observation that was supported by MS analysis. The
suspension was filtered over a 0.2 um filter. Evaporation of the volatiles, freeze-drying and
purification of the residue by RP-HPLC (A = 215 nm) using a Kromasil 5 pm C18 100 A 10 x
250 mm semi-preparative column eluting with a 0-20% linear gradient of CH3CN in 0.08%
ag. TFA over 20 min at a flow rate of 5.5 mLemin™, gave the known pentadecasaccharide 1
(12.6 mg, 5.1 pmol, 52%) as a white powder following repeated freeze-drying. NMR data
obtained for the fully deprotected aminoethyl glycoside 1 were identical to those of a
reference compound prepared by chemical synthesis.*? In addition, compound 1 had [0]*'5 = -
10.0° (c 1.0, water). HRMS (MALDI") m/z calcd for CogH166N4Os7Na [M+Na]*: 2493.9602.
Found: 2493.8005, CggH166N4067K [M+K]": 2509.9343. Found: 2509.7732. RP-HPLC (A =
215 nm): tg = 6.40 min.
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| | | | | | | | | | g;H 4006 41% Hz
50.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 Pprm FIDRES 0.061133 Hz
AQ 3.1 168831 e
RG 57
DW 124.800 usec
DE 6.00 usec
TE SlS e B
Bl L. 00000000 seec
TDO e
======== CHANNEL ]l ========
NUC1 1H
Bl . o asee
Bl ~6.00 dB
SEO ] 400 .1313006 MH=zZ
FZ — Processing parameters
Sl 32768
SE 400 . L0002l MHz
WDW EM
S5B 0
) . B o UUULL_ ‘ LR 0.30 Hz
GB 0
BEC L.z 1IE

90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm

LD M NN ITNTOMVN| OO QI |O||N|D
= = ~|ole(e|e|ele(e|e|S|o S|®(s||S|®
 an \ o <FIN[™|™||[™|v|v|v||N NDINIMIIMIN



b ) 9 ppm

Compound S3
-3.2 L
o O 0
O
o’k,oxxn
0 NHCI;AC
AcO
ACO  OAc
FZ2 — Acquisiticon Parameters
Date_ 2121015
Time 12.46
INSTRUM spect
PROBHD 5 mm PABRO BR/
PULPROG cosvgpppdqt
TD 2048
SOLVENT ClE3
NS e
DS 8
SWH 3063.726 Hz
FIDRES 1lx 4858960 Hz
AQ 0.3342336 sec
RG 64
DW 163.200 usec
DE 6.20 usec
TE 3030 K
DO 0.00000300 sec
L 1.34557998 sec
D11 0.03000000 sec
D1Z 0.00002000 sec
L3 0.00000400 sec
D16 0.00020000 sec
INO 0.00032640 sec
======== CHANNEL f]1 ========
NUC1 1 H
PO 6.72 usec
L ©.75 usec
P17 2500.00 usec
EIil —iy, (0. B
PL10O 6.27 dB
SEO1 400.1316532 MHz
====== GRADIENT CHANNEL =====
GPNAMI[ 1 ] SINE.100
GEZ1 10.00 %
P16 1000.00 usec
B FF1 - Acquisiticn parameters
TD 1 .
—5 6 SFO1 400.1317 MHz
FIDRES T G000 HE
_ SW 7.657 ppm
FnMODE QF
: 5.8

58 56 54 52 50 48 46 44 42 40 38 36 34 Ppm



V NNV 4
"""" 140 130 120 110 100 9 80 70 60 50 40 30 20  ppm

Compound S3

/Jvo
0
OQI&A/OAII

0 NHCI;Ac

AcO
AcO OAC

F'2Z — Acguisition Parameters
Date 20121015
Time 13.26
INSTRUM Shecl
PRORBHD 5 mm PABRO RB/
PULPROG deptspl3s
T 60036
SOLVENT SBISIRC
NS 256
DS 4
SWH 23980.814 Hz
FFIDRES 0.365%918 Hz
AQ 1l.3664d4256 sec
RG le384
DW 20.850 usec
DE 6.00 usec
TE 303.0 K
CNSTZ 145.0000000
Bl 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO il
ey CHANNEL £l ssemeeee
NUC1 1.5
P1 0. 90 usec
P12 2000.00 usec
PLO 120.00 dBR
Pl —-6.00 dB
SEO1 100.6228298 MHz
SP2 6.74 dB
SPNAM | 2 ] Crp6tUcomp. 4
SPOALZ 0.500
SPOFES2
e CHANNEL 2 sseocmee
CPDPRG [ 2 waltzle
NUCZ 1H
P3 6. /5 usec
P4 13.50 usec
PCPEDZ2 80,00 usec
PL2 —-6.00 dB
PL12 20.00 dB
SEO2 400.1316005 MHz



ppm
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=
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Il 60
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3.6

34 3.2 ppm

Compound S3

/LO
O
T

0 NHCI5AC

AcO
Al oae

F2 — Acgquisiticon Parameters
Date 20121015
Time 13.29
INSTRUM Specn
PROBHD 5 mm PABBC BB/
PULFROG hsgcetgpnd
TD 2048
SOLVENT Gl 3
NS 4
DS 16
SWH 2019.324 Hz
FIDRES 1.4742772 Hz
AQ 0.3391488 sec
RG 51e0.6
DW 165.600 usec
DE 6,00 usec
TE 303.0 K
CNSTZ 145.0000000
DO 0.00000300 sec
D1 1.47251996 sec
D4 0.00172414 =sec
D11 0.03000000 sec
D13 0.00000400 sec
D1& 0.00020000 sec
INO 0.00002760 s=sec
ZGOPTNS
======== (CHANNEL f]l ========
NUC1 1H
P1 6.75 usec
B 13.50 usec
P28 1000,00 usec
PL 1 —6.00 dB
SEO1 400,1316387 MHz
======== (CHANNEL f2 ========
NUCZ 13C
E3 5.580 usec
P4 11.80 usec
BLi2 —6.00 dB
P2 23.00 dB
SEOZ 100.6208180 MHz
====== GRADIENT CHANNEL =====
GPNAMI[ 1] SINE.100
GENAMI[ Z ] SINE.100
GPZ1 80,00 %
GPZ2 20.10 %
Ple 1000.00 usec
F1l — Acgulsition parameters
TD 256
SEO1 100,.6208 MHz
FIDRES 70.749016 Hz
SW 180.000 ppm
FnMODE Echo—-Antiecho
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— ~ - O 0 W O O O A Compound S3

16991
— 162.20
S UG B G
— 118,49
— 259,21

2.0 .91

89,10

Y SN\ N/ o
0 OAll

0 NHCI;AC

AcO
AcO OAc

F2 — Acguilisiticn Parameters
Date 20121015
Time L&..20
INSTRUM ThE = iehe
PROBHD 5 mm PABBO BB/
PULPROG Zgprg30
TD 65336
SOLVENT CDC13
NS 1408
DS 4
SWH 261/7/8.010 Hz
FIDRES 0.399445 Hz
AQ 1:2317376 sec
RG 13004
DW 19.100 usec
DE &.o00 usec
TE 303.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL ]l ========
NUC1 1aC
Pl 2.90 usec
BT —b: 00 dB
SEO1L 100.6248425 MHz
======== CHANNEL 2 ========
CPDPRG[Z waltzl6
NUCZ 1H
PCEDZ 80.00 usec
PLiZ —-6.,00 dB
PL12 20.00 dB
Blil.5 20..00 dB
SEQ2 400.131600> MHz
F'Z — Processling parameters
ST 32768
SE 100.6127547 MHz
WDW EM
Sl 0
LB 1.00 Hz
GR 0
PC 1.40

200

180

160

140

120

100

80

60

40

20

ppm
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Compound S4

/LO
O
s

0 NHCI3Ac

HO
HO  oH

FZ2 - Acguisition Parameters
Date_ 2 L0L0L3
Time Lol &d
INSTRUM spect
PROBHD 5 mm PARBO BB/
PULPROG ZJ30
TD 655536
SOLVENT Me(OD
NS 16
DS 2
SWH 32718.146 Hz
F'IDRES 0.126314 Hz
AQ 3.9583745 sec
RG 45.3
DW 60.400 usec
DE 6.00 usec
TE 305.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUCL 1H
Bl 6l Used
Pl —-6.00 dB
SEOL 400.1324710 MHz
FZ = Processing parameters
el 32768
SE 400.1300227 MHz
WDW EM
Sisie 0
LB Jd.s50 Hz
GB 0
Fe 1.00
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Compound S4

/L\O
0
O&,OAII

0 NHCI;Ac
HO
O oH

F'2 — Acguisition Parameters
Date_ 20101013
Time 1159
INSTRUM Sooal
PROBHD 5 mm PABRBO BB/
PULPROG cosygpppgt
TD 2048
SOLVENT MeOD
NS 1
DS 8
SWH 2380 .952 Hz
FIDRES LolblZoid Hez
AQ 0.4300800 sec
RG 5043
DW 210,000 usec
DE 6.20 usec
TE 303.0 K
d0 0.00000300 sec
D1 1.24932396 sec
dll 0.03000000 sec
dlZ 0.00002000 sec
dl3 0.00000400 sec
D16 0.00020000 sec
INO 0.00042000 sec
======== CHANNEL 1 ========
NUC1 1H
PO 6.« 72 Lsed
Pl 6. /5 usec
Bl 2300 00 usec
Bl -6.00 dB
PL10O 6,07 dB
SEOL 400.1313327 MHz
====== GRADIENT CHANNEL =====
GPNAMI[ 1] SINE . 1.0.0
GPZ1 10.00 %
P16 1000.,00 usec
F'l — Acguilisiticon parameters
TD 128
SEO1L 400.1313 MHz
FIDRES 18601191 Hz
SW 0. 900 ppm
FnMODE QF
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0 OAIl
HO
A0 oH
F'2 — Acguilsiticn Parameters
Date_ 20101013
Time A
INSTRUM STEEn
PROBHD 5 mm PARBC BB/
PULPROG deptspls3o
TD 65536
SOLVENT Me(OD
NS 512
DS a
SWH 23980.814 Hz
FIDRES Ue360918 Hz
AQ 1.36064256 sec
RG 16364
MeOH DW 20.850 usec
DE 6.00 usec
TE 303.0 K
CNSTZ 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
dlZz 0.00002000 sec
DELTA 0.00000751 sec
TDO 1
======== CHANNEL 1 ========
NUC1 13C
EELL g 20 UsSed
L2 200 0. 00 uses
EPL0 1.2 0. 08 dB
PL1 —6.00 dB
SE'OL 100.62282588 MHz
SEZ 6. 74 dB
SPNAM[ 2] CrpolUcomp. 4
SPOALZ 0..500
SPOFESZ. 0 Hz
======== CHANNEL 2 ========
CPDPRG[Z waltzl6
NUCZ 1H
s G.. i Wesee
4 L&..al usee
PCRTZ s0.00 usec
PLZ —6.00 dB
PL1Z 20,00 dB
SEO2 400.131600> MHz
F'l — Acguisition parameters
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TD 128
| | | | | | | | | | | | | | SFO1 400.1316 MHz
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm  FIDREs 7.812500 Hz
SW 2.49% ppm
FrniMODE QF



——rr—r—r s

~ ppm

- 60

- 65

- 70
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- 75

- 80

85
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- 100

................................................................................................................................................ 105
49 48 4.7 46 45 44 43 42 41 40 39 38 3.7 36 35 34 3.3 ppm

Compound S4

/}vo
0
O(),&/OAII

0 NHCI3Ac
HO
HO  oH
F2 — Acguisition Parameters
Date_ 20101013
Time 2Ry -
INSTRUM spech
PROBHD 5 mm PABRO RB/

PULPROG hsgcetgpsp.2
TD 2048
SOLVENT MeOD
NS 2
DS 16
SWH 2380, 952
FIDRES 1.162574
AQ 0.4300800
RG 10321 w3
DW 210,000
DE 6. 00
TE 303.0
EHE T2 145.0000000
d 0 L QAT 00
Bl 1.26161501
d 4 0.00172414
dll 0.03000000
D16 0.00020000
DELTA 0.00121950
DELTAL 0.00046614
DELTAZ 0.00147414
INO 0.00002925
STLICNT 0
ZGOPTNS

======== CHANNEL f]l ========
NUC1 1H
El O 12
r 1500
P28 1000.00
PL1 —6..00
SEC1L 400.1313327
======== CHANNEL 2 ========
CPDPRG[Z garp
NUCZ 12C
ES o S0
Pl4 Fanpyola
P24 2000.00
BCRDZ 45,00
PLQO 1.2 000
PL2 =64 00
BEL1Z 23.00
SEOZ 100.6208180
SE3 6.74
SP/ 6.74

SPNAM[3] Crp60,0.5,20.1

SPNAM| /] CrpolUcomp. 4
SPOALS 0.500
SPOALY 0.500

SPOFESZE 0 Hz
sPoRlE) U HE



N = [ 00 O
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5 o 2 220 & ORI VA ~ o o Compound S4
N NN B o
0 OAIl
0 NHCI;Ac
HO
O oH
F'2Z — Acgulsilition Parameters
Date_ 20101014
Time 3wl
INSTRUM SpEEE
PROBHD 5 mm PARBO BB/
PULPROG zgpg30
T 65536
SOLVENT MeOD
NS 4096
DS =
SWH 26175.010 Hz
F'IDRES 0.399445 Hz
AQ 1225173786 s5e¢
RG 456.1
DW 19.100 usec
DE 6.00 usec
TE 305.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA L .89923998 ses
ALIBIN 1
======== CHANNEL f1 ========
NUC1L 15
Bl 5«90 usec
PIa]. —6.00 dBR
SEO1L 100.6248425 MHz
======== CHANNEL 2 ========
CPDPRG [ 2 waltzl6
NUCZ 1H
PEELZ 2l . UL e
PLZ —6 . 00 dB
PL12 20.00 dB
PL1l3 20,00 dB
SE'OZ 400.1316000 MHz
F'2Z — Processing parameters
Sl 32768
SE 100.6126340 MHz
WDW EM
S5B 0
LB 1.00 Hz
GB 0
B 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 bpm



Compound 2
OH
O

HO&LOAH

0O NHCI;AC
HO

HO (on
F2 — Acguilisition Parameters
Date 20101127
Time /.04
INSTRUM speck
PROBHD 5 mm PABRBO BB/
PULPROG 7Zg30
TD 6:5536
SCLVENT D20
NS 16
5 2
SWH 3278.146 Hz
FIDRES OwlZ6314d Hz
AQ 3. 9583745 seg
U y RG &

y ! § DW 60.400 usec
DE 6.00 usec
D1 1.00000000 sec

4.4 4.7 4.0 C . ppm TDO 1
======== CHANNEL 1 ========
NUC1 1H
El 6.7> usec
PL1 -6.00 dB
SEO1 400.1324710 MHz
FZ — Processing parameters
oL 32168
SE 400.1259642 MHz
WDW EM
SSHB 0
LB 0.30 Hz
GB 0
B 1.00

1.00
2.10



u M M M UL opm Compound 2

OH
O
_ o | HO&&,OAM
| = 7 7= O N HCISAC
HO
— % HO OH
F'2 — Acguilsilition Parameters
Date_ 20101127
Time + o 98
— INSTRUM spect
PRCBHD 5 mm PABRBRO BB/
& PULPROG cosygpppgt
TD 2048
SOLVENT D20
NS 1
DS 3
SWH 2314.815 Hz
FIDRES 1.130281 Hz
AQ 0.4423680 sec
RG 64
DW 216,000 usec
—4.2 DE 6.50 usec
= TE 3030 K
g o d0 0.00000300 sec
D1 1.237055829 sec
dll 0.03000000 sec
dl2 0.00002000 sec
CER 4.4 d13 0.00000400 sec
. D16 0.00020000 sec
INO 0.00043200 sec
======== CHANNEL fl ========
NUCL 1H
—4_6 B O b0 S EE
Bl 0. /5 usec
P17 2200,00 usec
PL1 —-6.00 dB
PL10 6.57 dB
SEOL 400.1313888 MHz
====== GRADIENT CHANNEL =====
GPNAM[1] SINE.100
GPZ1 10.00 %
P16 1000.00 usec
F'l — Acgulsition parameters
TD 125
SEOL 400.1314 MHz
FIDRES 18.084450 Hz
SW o. 185 ppm
2.1 5.0 49 48 4.7 46 45 44 43 42 41 40 39 38 3.7 36 3.5 ppm ' . o



| N\
"""" 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm

Compound 2

OH
0
HO&&&,OAII

O NHCI;AC
HO
HO (oH

F2Z — Acquisiticn Parameters
Date 20101127
Time S
INSTRUM specl
PROBHD 5 mm PABRBO BB/
PULPROG deptsplso
TD 65536
SOLVENT D20
NS 2048
DS 4
SWH 235680.814 Hz
FIDRES Je3B 5818 Hez
AQ l.3664256 sec
RG 16384
DW 20.800 usec
DE 6.00 usec
TE 303.0 K
CNSTZ 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
dlz 0.00002000 sec
DELTA 0.00000751 sec
TDQO 1
======== CHANNEL ]l ========
NUC1 13C
Bl 0. 90 usec
P12 2000.00 usec
PL0O 120.00 dB
BLil =600 dB
SECL 100.6228298 MHz
S 6.74 dB
SPNAM | 2 ] CrpolUcomp. 4
SPOALZ 0: 500
SPOFESZ (O Hez
======== (CHANNEL {2 ========
CPDPRG[Z waltzl6
NUCZ 1H
B3 6. /25 usec
r4 15.50 usec
PCERZ 80.00 usec
PLZ -6.,00 dB
Pl,12 20.00 dB
SEO2 400.131600> MHz
FF1l — Acguisition parameters
LD 128
SEOL 400.1316¢ MHz
BFTORES T+012500 Hz
SW Z.499 ppm
FnMODE QF



Compound 2

OH
0
HO&&L,OAII

wmwmkwMmWW%MWWMMwwwﬂMWWWMwwWMNMMJuwwwm

O NHCI;Ac
HO
HO  oH
m P2 — Acguilisition Parameters
pp Date 2 G111 27
Time 9599
INSTRUM spect
> PROBHD 5 mm PABRBO BB/
— 58 PULPROG hsgcetgpsp.?2
LB 2048
SOLVENT D20
NS S
B — 60 DS 16
/ (::3 SWH 2314.81l5 Hz
\' i FFIDRES 1.130281 Hz
AQ 0.4423680 sec
— 62 RG 18390. 4
DW 216.000 usec
DE 6.00 usec
TE 303.0 K
_64 CNSTZ L24E 10 QD 60 QU0
d0 0.00000300 sec
D1 1.24932504 sec
_66 d4 0.00172414 sec
o i 0.03000000 sec
D16 0.00020000 sec
DL TR 0.00121950 sec
_68 DL TR ] 0.00046614 sec
DELTAZ 0.00147414 sec
&
_ TNO 0.00002925 sec
STICNT 0
@ _70 ZAGOPTNS
D Sseseaeas CHANNEL £1 sssse=as
- NUC1 1H
—72 P1 6.75 usec
P2 13,50 usec
P23 1000.00 usec
PL1 —~6 . 00 dR
— 74 SFO1 400.1313888 MHz
Siesesess OHANNER T a=s=sasas
CEDERG [ Z garp
— 76 NUC2 13C
P3 5.90 usec
P14 20 . O uses
P24 2000.00 usec
_78 PCPDZ 75.00 usec
PLO 120.00 dB
PL2 -6 .00 dB
PL12 23 . 00 dB
_80 SEO2 100 . 6208120 MHz
SP.3 6.74 dB
SP/ 6. 74 dB
SPNAM[3] Crp60,0.5,20.1
""""""""""""""""""""""""""""""""""""""""""""""" > 82 SPNAM | /] Crpéelcomp. 4
SPOALSZ 0.500
4.5 4.4 4.3 4.2 4.0 3.9 3.8 3.7 3.6 3.5 ppm e 0 500



167 +:39

— 135: 74

— 121.36

- 103 B3
- o Ll 838

— 94.21

19.10

200

180

160
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Compound 2

HO

HO  oH
FZ2 — Acguilisition Parameters
Date_ 20101127
Time 14.46
INSTRUM speat
PROBHD 5 mm PABRBRO BB/
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 4096
DS 4
SWH 26178.010 Hz
F'IDRES 0.398445 Hz
AQ 1251 %8786 8eC
RG 362
DW 19.100 usec
DE 6.00 usec
TE sU30 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1. 889899598 sed
TDO 1
======== (CHANNEL ]l ========
NUC1 13C
Bl 2o« 90 usec
PL1 —E: 00 4B
SEOL 100.6248425 MHz
======== (CHANNEL f2 ========
CPDPRG [ 2 waltzl6
NUCZ 1H
PCPEZ 30.00 usec
BLiZ —6..00 dR
PL12Z 20,00 dB
PlLid3 20.00 dB
SEC2Z 400.1316005 MHz
F'Z — Processing parameters
ST 321768
SE 100.6125063 MHz
WDW EM
SSKE 0
LB 1.00 Hz
GR 0
PC 1.40



Compound 2

OH
0
| HO&&&,OAII

NHCI;Ac
N L FK):Z;;quj
! | HO  oH
L__J“U u o U ppm FZ — Acguilisition Parameters

Derzes 2l Ll L2
Time 14.46
INSTRUM SBeL
PROBHD 5 mm PARRO RBR/

60

PULPROG
B
SOLVENT
NS
DS

Imbegplpndgl
2048

320

83

16

SWH 2314.815 Hz
70 FIDRES 1.130281 Hz
AQ 0.4423680 sec

3 3 RG 16384

of) ’ DW 216.000 usec
- DE 6,00 usec

0@ ey ! TE 303.0 K
CNSTZ 145.0000000
CNST13 110, 10 (00 (0
a0 .00000300 sec
D1 .87712002 sec
d2 .00344828 sec
.05000000 sec
90 D16 L00020000 sec
L00002240 sec

6.
P2 13.50 usec
PL1 =15 , 00 @B

100

SPO1L 400.13135688 MHz

: e e oo SR, £ e
—110 NUC2 13C

P =g, 00 dB
SPOZ L0 B 6288138 MEzZ

====== GRADIENT CHANNEL =====

GPNAM[ 1] SINE. 100
GPNAM[2 ] SINE. 100
GPNAM[ 3] STINE. 100

eIz 50.00 %

l EpED 30.00 %

— 130 GPZ3 40.10 %

= P16 1000.00 usec

- 120

F'1l — Acguisition parameters
TD 2056

HMM%WmwMWwmMW%*MW*W%MMMWWWWWMMWMmmHMMwwmwwmmmewmm#MﬂwMMWWMWWMWJMMmmmWWWMWMWWMmmwmwwm
I I
= - O,
=R =il = o)

(3] -
=3

|
|
|
|
(a
T
il
=
= OO o OO
=]
'__|
Hh
|_'l.

-]

Sl nn

-

)

(D

0

L_ SEQOL 100.0228 MHz
I | | | | | | | | | | 140 F'IDRES 81193007 Hz
54 52 50 48 46 44 42 40 38 36 34 ppm oo i B
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Compound 3

0
Hﬂa}é&é% }“%;igszfOAH
HO

NHCI;Ac
OZZ;EQ# ’
HO  oH

F'2 — Acgulsition Parameters
Date_ 20110629
Time 2o B
INSTRUM Fpeet
PROBHD 5 mm PABBO BB/
PULPROG rAogeld
LD 6090 6
SOLVENT D20
NS 16
DS 2
SWH 8270 wd46 Hgz
FIDRES 0.126314 Hz
AQ 3.9583745 sec
RG 128
DW 60.400 usec
DE 6.00 usec
TE G99+ K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]l ========
NUCL 1B
Pl 6.7>5 usec
Pl -84 QU -dB
SEDL 400.1324708 MHz
F'2 — Processing parameters
Sl 327768
SE 400 . 1299637 MHz
WDW EM
Sl 0
LB 0.30 Hz
GB 0
P 1.00



A

Compound 3

|

*3

‘i: D l'ﬁ f
1S
a F Fz — Acquisiticon Parameters
— Date 20110829
’ 20 Time 272.30
_ INSTRUM spect
PROBHD 5 mm PARBRO BR/
" i PULPROG cosygpppgt
i TE 2048
A 2 5 SOLVENT D20
: - NS 1
5 D& 3
SWH 2281.022 Hz
I FIDRES 14193780 Hz
B AD 0.4489216 sec
:3 () RG 64
] g DW 219.200 usec
i DE b.5h0 usec
TE 999,9 K
k d0 0.00000300 sec
B B, 1.23089194 sec
— 3 5 dl1 0.03000000 sec
] " d12 0.00002000 sec
I d13 0.00000400 sec
D16 0.00020000 sec
i TNO 0.00043840 sec
= 4 0 seeeee e IENANNEE. 4 Eemmeee—
i - NUC1 1H
cj 8 PO 6.75 usec
Pl 6.75 usec
] E17 2500, 00 “wses
8 B -6.00 dB
— 4 5 PL10 6.57 dB
i g SEO1 400.1313857 MHz
i ====== GRADIENT CHANNEIL =====
i GENAMI[ 1] SINE.100
- i 10.00 %
- 5.0 P16 1000.00 usec
F1l - Acquisition parameters
i T 128
i SEFO1 400.1314 MHz
X FIDRES 17.820484 Hz
- 5 5 SW 5.701 ppm
. - FnMODE OF
L ! |
) — 6.0




— 133.03

— LL8. 73

16,02

31.08
F 2w T3

NN #

71.74
Fl. 53
1086
a7 o

6:9,.30

6.9 02
68 .64
68.086
ol+00

SO0
Jisal

v/

— L& B
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Compound 3
OH og
o M9 OAll
O
HO OH
F2 - Acguisition Parameters
Date A 0 el B 00
Time 23.33
INS TRUM sSpeak
PROEHD 5 mm PABBC BE/
PULPROG deptspl3s
SRR CUEEE RR TS,
SOLVENT D20
NS 1024
DS 4
SWH 23980.814 H=z
FIDRES . S65918 HE
AD 1.3664256 sec
RG 16384
DWW 20.850 usec
DE 500 usecg
TE S5, B R
CNETE 145.0000000
D1l Z2.00000000 sec
dZ 0.00344828 sec
dl2 0.00002000 sec
DELTA 0.00000751 sec
TDO I
======== CHANNEL fl ========
MEICH. L3E
Bl S0 e
Bl 2000.00 usec
PLO 120,00 dB
PL1 -6.00 dB
SEOL 100.6228298 MH=z
SPZ 6.74 dB
SPNAMI[Z ] Crp6lcomp. 4
SPOATZ 0.500
SPOFFS2 0 Hz
======== (CHANNEL 2 ========
CPDPRG[Z waltzlé
NUCZ 1H
fEgor .75 usec
o4 13.50 usec
PCPDZ g0.00 usec
PLZ —-6.00 dB
PL12 20.00 dB
SEOZ 400.1316005% MHz
Fl - Acguisition parameters
TD 128
SEFOL 400.1316 MHz
FIDRES 7.812500 Hz
SW 2.49%9 ppm
FnMODE QF



8

80

—100

—120

—140

ppm

Compound 3

O
O HOS OAll

FZ — Acguisition Parameters
Date 20110825
Time Z23.35
IHNSTERUNM spect
PROBHD 5 mm PABBC BB/
FULFPROG heqeocetgpsp .2
TD 2048
SOLVENT D20
NS 4
DS Al
SWH Zaal IZ2F Hz
FIDRES Lwd LaF8 0 HE
Y 0.448%216 =ec
R 18390.4
D 219,200 usec
DE 6.00 usec
TE 9939 K
CHSTZ 145.0000000
40 0.00000300 sec
D1 1.2431805%% sec
a4 0.00172414 sec
d11 0.03000000 =ec
Dl 0.00020000 sec
DELTA 0.00121%50 sec
DELTA] 0.00046614 sec
DELTAZ 0.00147414 sec
THNO 0.00002760 sec
STI1CNT 0
SEOFPTNS
======== (CHANNEL fl ========
NUC1 1H
F1l 6.7D usec
i 14 15.50 usec
FZ 8 1000.00 usec
BT =5 0LE OB
SEOL 400.1313857 MH=z
======== (CHANNEL fZ ========
CPDPRG[2 garp
NUCZ 13C
F3 2.90 usec
F1l4 200.00 usec
P24 2000.00 usec
PCFPDZ 72,00 usec
PLO 120.00 dB
|2l =g ik B
Bl ZRL T il
SEOZ 100.6208180 MH=z
SE3R 5.74 dB
SP7 5.74 dB
SPHAM[3] Crpel,0.5,20.1
SPHAM[ V] Crp6lcomp. 4
SPOATS 0.>500
SPOATY 0.500
SPOFEFE3 0 Hz
SFOFESY 0 Hz
====== GRADIENT CHANNEL =====
GPNAMI[1] SINE.100
GPNAM[2 ] SINE.100
Pzl 50.00 %
GP 22 20.10 %
Fle 1000.00 usec
F1l - Zcguisiticon parameters
TD Lk
SEOL 100.6208 MH=z
FIDRES 141 .5307%92 Hez
ST 180.042 ppm
FnMODE Echo—-Antiecho



169 3 38

—135.65

—— 121.34

10U « 58

1.9...2.9

200
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100

80

60

40
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Compound 3
OH og
HO-N0 HOJ&A/OAII
HO, 307 NHCI5AC
F'2 — Acgulsition Parameters
Date 2G0T 0830
Time 2 .42
INSTRUM spect
PROEHD 5 mm PARBO BER/
PULPROG raajslelhil
D 65536
SOLVENT D20
NS 3072
DS 4
SWH 26178.010 Hz
FIDRES 0.:399445 Hz
AQ 1.2517376 sec
RG 13004
DW 19.100 usec
DE ©.20 usec
TE 98988 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89988998 sec
TDO 1
======== CHANNEL fl1 ========
UL 136
Pl 5.90 usec
PI.1 ~6..00 dB
SEO1 100.6248425 MHz
======== CHANNEL f2 ========
CPDPRG[Z waltzleé
NUC?Z 1H
bl L 80.00 usec
Pl =0l BB
PL12Z 2000 OB
P13 2000 OB
SEQ2 400.1310005 MHz
F'2Z — Processing parameters
S 32768
SE 100.6125063 MHEZ
WDW EM
SRS 0
LB Lol O Ellz
GBE 0
BE L.40



7.385
1368
7.341

71.290

J/
|

™M O O O WO H O O LW

OO ™ WO W W WL st ™M

N v~ v — A A Y Oy O

[ % % [ U ) s &=t s
L L_

4.908
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de 4d.b ded daz QU0 258 S9:5 pprm
) _ M_,/ \\_ ) _ JM\_»J\MM-\
""""" I B e e e e D e
9 8 7 6 5 4 3 2 1 ppm
I A P X
~|& B E RS E SRR &
831— ™ r=|r=|r=|r= ||| r':: T~ O|O €

Compound 4
OBn Og”

B%ogé% B”Oo/ég,mu

n

HO  oH

F'Z2 — Acguisition Parameters

Date 20120222

Time 22« B

INSTRUM Speat

PROBHD 5 mm PABBO BB/

PULPROG Zg30

TD 65536

SOLVENT CRE L3

NS 16

BES 2

SWH 8278.146 Hz

FIDRES 0.126314 Hz

AQ 3.9080745 sec

RG 3549

DW 60.400 usec

DE 6.00 usec

TE 999 .9 K

D1 1.00000000 sec

TDO 1,

======== CHANNEL fl ========

NUC1 1H

Bl 6. 75 usec

PL1 —-6.,00 dB

SECL 400.1324708 MHz

FZ — Processing parameters

5.1 321768

SE 400.1300000 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

BE 1.00



BnO

ppm

-3.4

— 4.6

- 4.8

- 3.0

— 9.2

4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4

ppm

Compound 4

BnE;SEE:i;ﬁ

h“*C“qu

HO  oH

FZ2 - Acquilisition Parameters
Date_ 201202272

Time 22«08
INSTRUM speact
PROBHD 5 mm PABBO BB/
PULPROG cosvygppprgt

HEI 2048
SOLVENT CIEls

NS 1

DS 8

SWH SB3TB..3T8 Hz
FTIDRES 1.649599 Hz
AQ 0.30231040 sec
R 16

DW 148.000 usec
DE 6.50 usec
TE 8.5 E

Do 0.00000500 sec
D1 1376228288 e
D11 0.03000000 sec
D12 0.00002000 sec
0l3 0.00000400 sec
Dl& 0.00020000 sec
THNO 0.00029600 sec
======== (CHANNEL fl ========
NUC1 1H

PO Byl nsed
B 6273 usec
P17 2500,00 usec
sl -6.00 dB
PL10O 6.07 dB
SEO1L 400.1317932 MH=z
====== (GRADIENT CHANNEL =====
GPNAMI[1] SINE.100

GPZ1 10.00 %
Plé& 1000.00 usec
Fl — Acguisition parameters
T 128

SEO1 400.1318 MH=z
FIDRES 265382581 He
SW 8.443 ppm
FnMODE CF
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Compound 4

OBn Og“

BrO= O BnOg OAll
n
HO  OH

F2 - Acquilisition Parameters

Date_ 20120222

Time 2B

INS TRUM SRl

PROEHD 5 mm PABBO BB/

PULPROG deptspl3s

TE SRR

SOLVENT G 3

NS 500

DS 4

SWH 23980.814 Hz

FIDRES 0.365918 Hez

AQ 1.3664256 sec

RG 16384

D 20.850 usec

DE 6.00 usec

TE e, B° E

CaT 145.0000000

D1l 2.00000000 sec

D2 0.00344828 sec

D12 0.00002000 sec

TDO 1

======== CHANNEL ]l ========

NUC1 130G

Bl 5.90 usec

P12 2000.,00 usec

PLO 120,00 dB

P Ll -6.00 dB

SEFOL 100.62258298 MH=z

SP2 .74 dB

SPNAMI[Z ] Crpclcomp. 4

SPOALZ Db 00

SPOFFESZ 0 Hz

======== (CHANNEL 2 ========

CPDPRG [ 2 waltzle

NUCZ2 1H

B3 Gt LSS

P4 13.50 usec

PCPDZ g0.00 usec

PLZ —6.00 dB

P12 20.00 dB

AT, 400.1316005 MHz

F2z — Processing parameters

S 22768

SE 1006127655 MHZ

WDW EM

Bah 0

LB 1.00 Hez

)= (0

P 1.40

140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



Compound 4

5.0

OBn Og”
BnO- O BnOg OAIl
n
O
PPpm
- F2 — Acquisition Parameters
i Date 20120222
Time 22.59
== 55 INSTRUM Speat
- PROBHD 5 mm PABBO BB/
i PULPROG hsgeoetgpsp. 2
TD 3000
F SCLVENT CDCL13
s NS 4
i E;() DS 16
SWH 3378.378 Hz
i FIDRES 1.126126 Hz
- Yo 0.4440000 sec
" RG 6502
D 148,000 usec
i DE £.00 usec
— 65 1= 599.,9 K
i CNST2 145.0000000
DO 0.00000300 sec
[ B 1.33679998 zec
; D4 0.00172414 sec
8 D11 0.03000000 sec
70 D16 0.00020000 sec
INQ 0.00002760 sec
g ZGOPTNS
I —=—=—cee CHANNEL [l =s=—e=—o
NUC1 1H
B F1l 6.75h usec
- 75 P2 13,50 usec
I P26 1000.,00 usec
PL1 ~6.00 dB
F SFO1 400.,1317932 MHz
- L ====—=c= (HANNEL {2 =—=—=—===
CPDPRG[Z garp
= f;() NUC2 13C
- E3 5,90 usec
i P14 500500 usec
P24 2000.,00 usec
i PCPD?2 75,00 nssc
- PLO 120.00 dB
los 5355 PL2 —6.00 dB
PL12 23,00 dB
P SFO2 100.6208180 MHz
- SP3 6.74 dB
L SP7 6.74 dB
SPNAM[3] Crpé0,0.5,20.1
E SPNAM [ 7] Crp6lcomp. 4
— 90 spoars 0.500
. SPOALT 0.500
SPOFFS3 0 Hz
A SPOFFS7? 0 Hz
2 ====== GRADIENT CHANNEL =====
- 95 GPNAMI[1] SINE.100
GPNAM[2] SINE.100
g GPZ1 80.00 %
L GPZ2 20,10 %
g Pla 1000.00 usec
@ i Fl - Acgulsition parameters
s 100 TD 128
2 SFO1 100.6208 MHz
FIDRES 141.498032 Hz
i SW 180.000 ppm
' | ; | ; | ' | ' | ; | ' | ; | FnMCODE Echo-Antiecho

4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 ppm



l6l1.74
158 .85
138 .95
138.16
138.04
137 « 23
133.68
LZ6 . 66
128.56
126.54
126.51
128.48
LB o 39
126.34
128.16
128,09
12.8 <02
128 « 0l
129 « 98
127.88
127.84
127.78
127.66
117.46
109.14

Grease

*

— L7 .58

BnO
BnQO

200

| | | | |
180 160 140 120 100 80 60 40

20

ppm

Compound 4
OBn Og”
O BnOO OAll
HO OH

FZ2 — Acguisition Parameters
Date_ 201120
Time 7.04
ITNSTRUM spect
FROBHD 5 mm PARRO RR/
FULPROG zgpg30
TD B30
SOLVENT L3
NS 2048
DS 4
SWH 2617978 010 Heg
FIDRES 0.39%445 Hz
AQ L.25173%8 sec
RG 280170 <5
DW 15,100 usec
DE &.00 usec
TE 9998 &
D1 Z2.00000000 sec
| il 0.03000000 sec
L] 1
======== (CHANNEL f]1 ========
NUC1 i 3
F1l 3.90 usec
Bl —6.00 dB
SEFO1 100.6248425 MHz
======== CHANNEL {7 ========
CEDERG[ Z waltzle
NUCZ L
BECETIZ 80.00 usec
Bl -6.00 dB
PL1%Z 20,00 dBR
PL13 20.00 dB
SO 400.1316005 MH=z
F'2 — Processing parameters
ST 32768
SE 100 +61 27592 MHz
WDW EM
SSB 0
LB L0 He
GB 0
2L 1.40
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H20
“cHe

30.40

10.29

Compound 5
OBn Ogn
Bréo(;é% B”Oo/é@,oml
n
HO  0OAc

F'2 — Acguisition Parameters
Date_ 20111208

Time 1%8sl 5
INSTRUM spect
PROBHD 5 mm PARBC BB/
PULPROG Zg30

TD 65036
SOLVENT CDC13

NS B2

DS 2

SWH 3278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9583745 sec
RG 114

DW 60,400 usec
DE 6.00 usec
TE 982.9 K

D1 1.00000000 sec
TDO 1
======== (CHANNEL fl1 ========
NUC1 1H

Bl O 10 WSS
PL1 —6.00 dB
SEOL 400.1324708 MHz
F'2 — Processing parameters
oL 32168

SE 400.1300086 MHz
WDW EM

SSB 0

LB 0.50 Hz
GB 0

B 1.00



Compound 5

OBn ogn
BrO- 0 BnOg OAll
n
HO  0Ac
ppm
- 3.4
F'2 — Acqulisition Parameters
Date 20111208
i Time 16515
INSTRUM spect
PROBHD 5 mm PABBC BR/
e 3_6 PULPROG cosSvVOpppgt
T 2048
SOLVENT el
B NS i
DS 8
SWH 31 &8s T He
- 3_8 FIDRES 1557015 Hz
AQ 0.3211264 =ec
RG 64
Dy 156.800 usec
DE 6,50 usec
TE 999,99 K
Do 0.00000300 sec
D1 1.35786796 =ec
i o 0.03000000 s=ec
B D12 0.00002000 sec
[H]=2 0.00000400 sec
Dle 0.00020000 sec
— 4 9 TNO 0.00031360 sec
| ]
======== (CHAMNNEL f]1 ========
- NOC1 1H
PG 6,75 usec
il 6. 75 usec
— 4_4 P17 2500.00 usec
Elid —-6.00 dB
PL10O 6.57 dB
- SEOL 400,1317330 MHz
====== GRADIENT CHANMNEL =====
— 4_6 GPNAM [ 1] SINE.100
GPZ1 10 :00 &
PlE 1000.00 usec
F'l — Acquisition parametbers
T 128
— 4_8 SFO1 400.1317 MHz
FIDRES 24,912308 Hz
S 7.909 ppm
= FnMODE OF
— 5.0
— 0.2

Dl 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 pPpm



133061
126 .53
128.44

12841

128 10

L2803
127497
127,94

127,92

12 87

127.84
L& a8

L2 ¥ F

127.67

11778

=\ "

— 98.08

__—99.15
T~ 97.04

s ePRCE
81.72

iy 196l

77,78

5,492
Fos 01

7520

714,25
F8.99

7E.09
71.84

Vi

15 3
69, 98

69420
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68 .30
67 4 03
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Compound 5
OBn Ogn
O BnOg OAll
HO  oAc
F2 - Acgulsition Parameters
Date FERE I A ah
Time AT
INSTRUM Sipeal
PROBHD 5 mm PABBO BB/
PULPROG deptspl3b
TD 55536
SOLVENT CREL3
NS o212
DS 4
SWH 23960.814 Hz
FIDRES D oEel] 8
A l.3664256 sec
Rz 16384
DWW 205 650 wse
DE 6.00 usec
TE 999:9 K
CNSTZ 145.0000000
D1 2.,00000000 =sec
D2 0.00344828 sec
G 0.00002000 sec
TDO 2
======== (CHANNEL fl1 ========
NUC1 13C
=2 5820 usee
P12 2000.00 usec
PLO 120.00 dB
PL1 =6 ok B
S 100.6228298 MH=z
SPZ .74 dB
SPNAMI[Z] Crpélcomp. 4
SPOATZ 0.500
SPOFFS2 0 Hz
======== CHANNEL 2 ========
CPDPRGE[Z waltzlg
NUCZ 1H
B2 &+ 7D usec
P4 1L3.50 usec
BCPDZ 80«00 usec
PLZ ~ G B
PL1Z2 20.00 dB
SEFOZ 400.,1316005 MH=z
F2 - Processing parameters
2. 32768
SE 100,.6127690 MHz
WL EM
=SB 0]
LE LeF0: Hez
=B 0]
PC 1.40



ﬁ Compound 5

OBnN OBn
0
BnO’é% Bnogé@,oml
BnO Bh0), 750 NHCl;Ac
u
. HO  oAc

F'2 — Acquilisition Parameters
B Date 2011120%
___5555 Time 7.10
INSTRUM spect
i PROBHD 5 mm PABBC BB/
. PULPROG hsgqeoetgpse. 2
TD 2048
i SOLVENT CDC13
- NS 2
__(5() DS 16
SWH 3378,378 Hz
i FIDRES 1+64959% He
= AQ 0,3031040 =sec
RG Slaub
f DW 148.000 usec
- DE 6,00 usec
ks 65 TE 999,99 K
CHNSTZ 145,0000000
i Do 0.00000300 =sec
| [ 1.38858902 =ec
04 0.00172414 =sec
i D11 0.03000000 s=sec
E D16 0.00020000 sec
IMO 0.00002760 =zsec
I 70 7GOPTNS
i ======== (CHANNEL f]1 ========
NUOC1 1.H
i il .75 usec
L P2z 13.50 usec
A 1000.00 usec
[ 75 ATl —6.00 dB
- SEOL 400.,.1318230 MH=z
i ======== (CHANNEL 2 ========
E CPDPRG[ 2 garp
i NUC2 13C
B3 5.920 usec
_'23() P14 500,00 usec
L P24 2000,00 usec
P 75.00 usec
f PLO 120.00 dB
- PLZ —6.00 dB
| PL12 23.00 dB
SEOZ 100,6208180 MH=z
_85 S G4 dB
L S 6,74 dB
SPNAM 3] Drphl, 0.5, 2001
I SPNAMI[ 7] Crp60comp.4
. SPCALSZ 0.500
i SPOATLT 0.500
SPOFES3 0O Hz
— 90 SPOFFST 0 Hz
====== GRADIENT CHANMNEL =====
[ GPMNAMI[ 1] SINE.100
L GPMNAM[ 2] S LNE .. 180
GPZ1 s0.00 %
I GP7Z2 2010 5
— 95 P16 1000.00 usec
F'l — Acgulsition parameters
B Tl 128
L SHO 100.6208 MH=z
FLERES 147 JASsTRE He
- S 180.000 ppm
FnMODE Fcho-Antiecho

5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 pPpm
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12,7 . 98

1277 « 91
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12786
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L27 .68
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38 L7
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iii:97.07
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Sae s

/

79,94

7

12:81
16.52

31.74

T Bt
15412
74,26
74,01
Ton gl
71.87

71.40

70.00

69 .23
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g ¢ 3.3

6« OB
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%
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Compound 5

OBN OBn
O
O B“OSjSEQALfOAu

O 0OAc
F2 — Acquisiticon Parameters
Date_ 201112089
Time 8 <20
INSTRUM spect
FROBHD 5 mm PABBO RBR/
FPULPROG zgpg30
T 65536
SOLVENT EEEL3
NS 1246
DS !
SWH 26178 Q1 Hz
FIDRES 0.39%445 Hz
AQ 1.2017376 sec
RG 20642.5
DW 1%.100 usec
DE .20 usec
TE 992,58 K
D1 2.00000000 sec
3L 0.03000000 sec
AEDLE E
======== CHANNEL {1 ========
NUC1 13C
E.L 52.%20 usec
FL1 =Gl B
SEFOL 100.6248425 MHz
======== (CHANNEL {72 ========
CEDERG [ 2 waltzlg
NUC?Z 1H
BB 80.00 usec
PLZ —6.00 dB
FL12Z 20.00 dB
BEL13 20.00 dB
SEO2 400.1316005 MHz
F'2Z — Processing parameters
ST 32768
SE 100.6127663 MHz
WDW EM
SEB 0
LB 1 .00 Hz
GB 0
BC 1.40
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Compound 7
OBn OBn

BnO /éﬁ/oml

BnO NHCI;AC

0 OAC
Bno;wo
BnO  QLev

P2 — Acqguilisition Parameters
Date_ 20120821
Time 10.04
INSTRUM Spect
PROBHD 5 mm PABBO BB/
PULPROG Zg 30
TD 65536
SOLVENT GRELS
NS L&
B 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9583745 sec
RG 1 B %3
DW 60.400 usec
DE 6.00 usec
Tk AU S0
D1 1.00000000 sec
TDO in
======== CHANNEL fl1 ========
NUCL 1H
Bl O. fo UuUsec
PL1 —-6.00 dB
SEOL 400.1324708 MHz
F'Z — Processing parameters
SNl 32768
SE 400.1300000 MHz
WDW EM
58K 0
LB O30 HZ
GB 0
BC 1.00



Compound 7

OBn O(BJ”
BnO= O BnOg OAll
n
B o NHCl;Ac
O
PpPmM O OAc
BnO Ll
- 3.4 BnO  oLev

F2 — Acqulisition Parameters
Date_ 20111210
Time 20,02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG cosvagpppdt
TD 2048
SOLVENT BB
NS a
DS &
SWH 3289.474 Hz
FIDRES 1.606188 H=z
A Ue3112260 sec
R 14.3
DWW 152,000 usec
DE 2,50 usec
TE 559.,9 K
Do 0.00000300 sec
D1 1.36810803 sec
B 0.03000000 sec
Faz 0.00002000 sec
D13 0.00000400 sec
D1le 0.00020000 sec
INO 0.00030400 sec
===——r== CHANNEL ] =—=——====
NUC1 1H
IEE8) 6. 75 usec
P B, e R
gt s 200,00 usec
BT —6,00 dB
|SHEHE Be:l3 T @B
SEOL 400,1317424 MH=z
====== (GRADIENT CHANNEL =====
GPNAM[ 1 ] SINE. 100
GPZ1 10,00 %
Plg LD Q0 agspee
F1 — Acqulisition parameters
TD 125
SEOL 400.,1317 MHz
FIDRES A5 BERRE 3%
ST 5.221 pprm
FnMODE OF

49 48 4.7 46 45 44 43 42 41 40 39 3.8 3.7 3.6 3.5 34 ppm



133.67

17.8:53

1.2:8 « 4.5

128.42

128,39

L2:8 . 3l

128.28

128« 21

12811

128.02

L2 . 92

127.88

127.64

1277.78

12773

127 « B2

127 « &5

127 « &0

127 37

117« 83

79.89
1782
16 « 3.3

154 60

130l
FR=ma 0l

74,27
T B B4

134 6

TL1e 7
T Lonsiid
70.09
5911
68 .77
03 07
68 .28
68.01
38453
5353

T 8.0
12.89

i

BnO
BnO

140

130

120

110

100

90

80

70 60

50

40

30

20

10 ppm

Compound 7
OBn Og”
o  BnOg OAll
s o NHCIAC
O
O OAc
O
BnO  oLev
F2 - Acguisition Parameters
Date_ 20111210
Time 21.07
INSTRUM SoeEE
PROEHD 5 mm PABBCO BB/
PULPROG deptsplis
ELD Go5a6
SOLVENT ChEL3
NS 1024
DS 4
SWH 23280.814 H=z
FIDRES 0.365918 Hz
AD 1.3664256 sec
RG 16384
DWW 20.850 usec
DE 5.00 usec
TR Sa9, & K
CHNSTZ2 145.0000000
D1 200000000 s
D2 0.00344828 sec
D12 0.00002000 sec
TDO i
======== (CHANNEL fl ========
NUC1 138
Pl 5.90 use.
Pl 2000.00 usec
PL0O 120.00 dB
PLl -6.00 dB
SFO1 100.6228298 MH=Z
SP2 .74 dB
SPNAMI[Z ] Crpolcomp. 4
SPOALZ Wl
SPOFFESZ 0 :HzZ
======== CHANNEL {2 ========
CPDPRG[Z waltzls
NUCZ 1H
Iigir) Bty g
P4 1L3:50 usec
PCPD2Z g0.00 usec
PL2 —Gwl dB
PL12 20.00 dB
SFOZ 400.1316005 MHz
FZ2 — Processing parameters
ST 32768
SE 100.6127690 MHz
WDW EM
SSB 0
LB 1300 He
=B 0
PC 1.40



v Compound 7

ﬁ OBn Og”
# BrO- O BnOg OAll
7; 7 NHCI;Ac
P ﬂ l |3ﬂ(%3 O
l!

== F2 — Acquilis.icaion Parameters
<:> L Date 20111210
Time 21.09
i INSTRUM apect
- PROBHD 5 mm PABBC BB/
i PULPROG hsgeoetgpsp. 2
TE 2048
— 60 SOLVENT CDC13
L NS 2
g 16
i SWH 3269.474 Hz
- FIDRES 1.606188 Hgz
A0 0,3112%960 =ec
I RG 2298,8
— 65 DW 152,000 usec
i DE 6.00 usec
TE 999,99 K
& CHNSTZ2 145.0000000
L Do 0,00000300 sec
D1 1.2380396%96 sec
F D4 0.00172414 sec
i 70 D11 0.03000000 sec
I D16 0,00020000 =sec
IMNO 0,.00002760 sec
B LE0OPTHNS
======== (CHANNEL fl1 ========
§ NOC1 1H
- 75 Pl 6.75 usec
P 13.50 usec
I P28 1000.,00 usec
- PTi1 —5.00 dB
i SEO1 400.,1317424 MH=z
i ======== (CHANNEL {2 ========
- i;() CPDPRG[2 garp
NOC2 13C
. P3 5.90 usec
- P14 500,00 usec
" P24 2000,00 usec
1A S 5 75.00 usec
& PLO 120.00 dB
= 85 PLZ2 —-6.,00 dB
PL12 23.00 dB
i SEO2 100.6208180 MH=z
2 SB3 6.74 dB
SP7 5.74 dB
i SENAMT 3] $Crpall: Uabadids]
- SPMNAM[ 7] Crpelcomp. 4
= s;() SPOALS 0,500
SPOALT 0,500
" SPOFFS3 0 Hz
L SPOFEFST 0 Hz
i ====== GRADIENT CHANNEL =====
- GPMNAMI[ 1] SINE.100
S;ES GPMNAMI[ 2] SINE.100
GPZ1 60,00 %
B GPZ2 20,10 %
. P1lé 1000,00 usec
i F1 - Acgulsition parameters
L TD 128
SEO1 100.6208 MHz
= 100 FIDRES 141.498032 Hz
- S 130,000 ppm
IIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIII FDM{:}DE EChD_ADtiEChD

52 5.1 5.0 49 48 4.7 46 45 44 43 42 41 40 39 38 3.7 3.6 35 34 ppm



20645

171.89
170.00
lel.84
138.84
1.38 . 65
1.38 . o4
138.39
138,31
138 ¢ 03
137« 51
133 « 40
128455
128.47
1268.44
128.41
126 « 34
128 « 30
128.24
L258 o ol
128.04
12T « 195
129 « 50
127.87
127 .80
127,70
127.65
12757
12782
127.40
117.8092
6o« 32

68.04

56,34

2300

38l

2.9 .98

28.20

PP

184395

18.09

OB

®Bro
n
BN0Y, 750 NHCI,Ac
O OAc
BnO Ll
BnO OlLev
FZz — Acquisiticon Parameters
Date £ 2 I s B
Time 0.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULEROG zgpg30
TD candh
SOLVENT CDC13
b NS 2072
DS 4
SWH Z2al s, 010 Hz
WW w W ! W LJ W«w FIDRES 0.399445 Hz
L AQ 1.2517376 sec
RG 65072
DW 19.100 usec
| | | | | | | | DE 6.0 usec
TE 89¢2,8 K
82 80 78 76 74 72 70 ppm D1 2.00000000 sec
B1 0.03000000 sec
e il
======== (CHANNEL fl1 =—=======
NUC1 120
E1l 5.90 usec
PL1 =gy O o
SEO 100.0248425 MHz
======== (CHANNEL {72 ========
CEDERG|[ Z waltzloe
NUC?Z 1H
ECEDZ 80,00 uses
PL2Z — 8 O G5
PL12 268, B dB
PL13 205 B o8
SEOZ 400.1316005 MH=z
CH2Cl>
* F'2 — Processing parameters
Sl 32768
SE 100.61276064 MHz
WDW EM
SSRB 8§
LB Lkl Hez
GB §
PC 1.40

| | | | |
200 180 160 140 120 100 80 60 40 20

ppm

Compound 7

OBn
" 0
O Bnogég/oml



M P Compound 7

OBn OBn

0
I BnO’é% B”%/éﬁ/oml
EnO 30, ; 07 NHCI;AC

v !
= ppm O DAc
Bnow
64 BnO  OLev
—-(5(5 F'2 — Acquilisition Parameters
Date_ 20111211
Time O 12
INSTRUM spect
A FROEBHD 5 mm PABBC BB/
il L. 68 PULPROG hmbogplpndgf
! TD 2048
| SOLVENT CDC13
¥ & NS 16
7 D5 16
SWH 3289.474 Hz
70 FIDRES 1.606188 H=z
210 0.3112%960 sec
RG 16384
D 152,000 usec
DE .00 usec
| — TE 0592 K
72 CNST2 145,0000000
CNST13 100000000
Do 0,00000300 sec
D1 1.008121%4 sec
ﬂ B 74 D2 0.00344828 sec
D& 0.05000000 sec
D1le 0,00020000 sec
INO 0,00002240 sec
o
A k smmme—emmees CHANNEL: £, im=e=====
| =" 76 WL 1H
¥ B 6.75 usec
S 13.50 usec
D @ PL1 e A B
SEO1 400,1317424 MHz
78 mem=—cm—ee CHANNE: £2 =mm=—c—=—=
NUC2 150
B3 5.90 usec
PLZ2 ~6... 00 Ab
U __isc) SEO2 100.6228138 MH=z
====== GRADIENT CHANNEL =====
s GPNAMI[ 1] SINE.100
GPNAM[ 2] SINE.100
GPNAM[ 3] SINE.100
i;:! GPZ1 50,00 %
P42 30,00 %
GPZ3 40.10 %
Fil-B 1000.,00 usec
__iszl F'l — Acgulsition parameters
T TR

2.4

5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 pPpm



N O~ NMNOMH O AT NODUOANNODODMHmOHODIO O ANOOOANMTMHM OO O A~ O MmO M- O
— O OYOY O ™WWWIOHLW T N A O NLWLW OOMCrOOOM NI d O O dd NN d< 1NN O O
T T MMM NN T YOO OO0 OO OO M M N
(~-r~-mM-rrc-"mMr-mr-rr-rrt-r-r-rre-rrc-rre-rrc-rrerrrrrrhrhhrn T v v <)M N 0NN A Compound 8
./m% oBn oo
BnO OAll
BnO NHCI;AC
0 OAc
Bno\@Qi
” BnO OH
FZ — Acqgquilisition Parameters
Date_ 20120806
Time 223
INSTRUM SEEEE
PROBHD 5 mm PABBO BB/
PULPROG Zg30
TD 100000
SOLVENT e
NS 16
DS 2
SWH 52768.146 Hz
FIDRES 0.082781 Hz
| ' | | | | AQ 6.0400000 sec
RG Sy
DE 6©.00 usec
5 3.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL ]l ========
INEIE L 1.H
Pl 6. /o usec
BLl —6.,00 dB
SEOL 400.1324708 MHz
F'2Z — Processing parameters
ST 321768
SE 400.1300000 MHz
WDW EM
SSB 0
LB b 30 Hz
GR 0
B Hssene LD
wa ‘l _N - W
""""" [/ e 1 e e e e
9 8 7 = 5 4 3 2 1 ppm
\ / o D\ =\ | /{ N
- - T~ T™I~O|ID|W|C0|N|<T| N QO O N
o QIRIQCIQCICQCIQIV(C(™ | ™|QCIM M| O] 2 - O
s; ™™ r||QO|™|™|™| ™= |T| ™ |NO o Mo
F




U
W MM ppm

—4.4

—4.6

- 4.8

- 9.0

— 0L

- 3.4

3.6

ppm

Compound 8
OBn
0
BnO’éﬁ OAll
BnO NHCI;AC
OAC
”0 OH

F'?2 — Acqulisition Parameters
Date_ 20120806
Time 22.14
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG cosvgpppdt
SR 2048
SOLVENT GEELS
NS 2
DS s
SWH 3205: 128 ‘He
FIDRES 1.565004 Hez
A0 0.3124880 sec
RG L1 3
D LEes 000 mses
DE gahl vises
TE 303.0 K
Do 0.00000300 =ec
D1 1., 35281557 seg
B 0.03000000 sec
B e 0.,0000Z2000 sec
D13 0.00000400 sec
Dle 0.00020000 sec
IO 0.00031200 sec
======== CHANNEL: £l ========
NUC1 1H
PO 6,75 usec
Feedl. Glo e
Blf AoEOE nseEs
B3 Lo AB
FL10O B dB
SEO1 400.,1317466 MHz
====== GRADIENT CHANNEL =====
GPMNAM[ 1] SINE.100
GPZ1 10.00 %
FPle 1000,00 usec
F1l — Acqulsition parameters
TD i e
SE'O1 400.,1317 MH=z
FIDRES Ba2 601G Hz
S 5.010 ppm
FnMCDE QF



oy 00 M Wy = Oy NO o) Oy =0 Oy = o— Oy Oy [ Ly 0N
~ L) = s =sf ™M 0 OO OY Y WwoowIr-WOM~OMmd0M du00Y 07O w00 Y s 0o s OOy O e e Ml
e v v e e e s s e e e e e e e e e AN OO HHOWNLMMM WO OO OO O s 0o Oy O
0D 0D 00 00 DD 00 =[] * * « & s + s s o s+ s+ 4 s+ s s s e 4 . s+ e v e e e e e e e e e e e
e SR N NN AN N I eV B oV I e B e BeN I e B o I e\ BN e BFeN BN e I aN BN e N I iR an B ¢ o 2 R BN T O B e B G SR o A BR oL IS 6 B B R NS B ES R TS B~ L L e DR A S T O N Lo B S A BN G I I R S A ER S RN S R C O I 6 SN & S =1 08 0
oA A A A A A A A A A A A A A A A A A DN O @S T S I=I= S T  000 W00 OO LD N o Compounda
/ '\\W\ \ \ / OBn Og”
B%ogé% 2% OAll
I
i) o NHCI;Ac
O
O OAc
Bno\@Qz
BnO OH
F2 - Acguilisition Parameters
Date_ 20120907
Time 0.42
INSTRUM Shedb
PROEHD 5 mm PAEBO BB/
PULPROG deptspl3s
£l a5 36
SOLVENT EhE13
NS 2000
DS 4
SWH 23980.814 H=z
FIDRES 0+3659218 Hz
AD 1.3664256 =zec
R 16384
DW 20,850 usec
DE 6.00 usec
TE 303.0 K
CNSTZ2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
======== (CHANNEL fl ========
NUC1 G
Pl 5. 20 Usen
P12 2000.00 usec
PL0O 120.00 dB
P11 =g 00 R
SEFC1 100.6228298 MH=Z
SP2 .74 dB
SPNAM[ 2] Crpelcomp. 4
SPOALZ Gl
SPOFFSZ 0 Hz
======== CHANNEL f2 ==——====
CPDPRG[Z waltzls
NUCZ 1H
P3 6.75 usec
P4 1 &850, s
PCPDZ 50.00 usec
P12 ~6el df
PL12 D000 dB
SFO2 400.1316005 MH=z
FZ2 — Processing parameters
ST 32768
SE 100.61276%90 MH=z
WDW EM
SSB 0
LE 1500 Hz
GEB 0
BC 1.40

140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



Compound 8

AT

OBn Og”
% | 4 BrO= O BnOq OAIl
n
iy o NHCI3AC
-y °
O OAc
/|, BnO L
\ ppm BnO oQ
§ F'2 — Acqulsition Parameters
— K5 pate_ 20120907
L Time 0.44
I INSTRUM spect
PROEBHD 5 mm PABBC BB/
i PULPROG hesgecetgpsp. 2
s TD 2048
= (5() SOLVENT CBEL3
NS 4
) DS 16
- SWH 3205.128 Hz
" FIDRES 1.565004 Hz
AQ 0.315%4880 sec
[ RG 2298.8
i 65 Dy 156.000 usec
- DE .00 usec
L TE 3030 K
CNSTZ2 145,0000000
& i Do 0.00000300 sec
- D1 1.37220502 sec
b 70 D4 0.00172414 sec
s 0.03000000 sec
D16 0.00020000 sec
S — - INO 0.00002760 sec
. LGOPTHS
I ======== L HANNE] £l ===——===
e 75 NUC1 1H
L - Pl 6.75 usec
f Pz 13.50 usec
P28 1L000.00 usec
i PL1 —6,00 dB
- SEOL 400,131 7460 MHz
ES() ======== HANNEL {2 ===—————=
i CPDPRG[2 garp
] NUC?Z | 2
. B3 5.20 usec
I P14 500.00 usec
P24 2000.00 u=sec
= 85 PCPD2 75.00 usec
- PLO 120,00 dB
" PLZ —6,00 dB
ELl2 2300 dB
g SEO2 100,6208180 MH=z
- SE3 6.74 dB
b E;() SBT 5.74 dB
L SENEMR] Crpsl, 045, 20 4
SPMNAM [ 7] Crpelcomp. 4
i SPOALS D500
- SPOALT 0.500
I SPOFFES3 0 He
SPOEFPSY [ Hz
O - 99
- ====== GRADIENT CHANNEL =====
. GPNAMI[1] SENE::1.80
> L GPNAMI[ 2] SINE.100
GPZ1 60.00 %
© i GPZ2 20,10 %
_100 P16 1000.00 usec
F'l — Acgulsition parameters
i TD 512
- SEOL 100.,6208 MH=z
. FIDRES 5304508 THZ
IIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIII L L L] Sw 180'000 ppm
FnMODE Echo-Antiecho

52 5.1 50 49 48 4.7 46 45 44 43 42 41 40 39 38 3.7 3.6 3.5 ppm



169. 94
161.63
138.73
138.66
138.39
138.24
138.14
137.89
137.40
133.70
128.57
128.47
128.45
128.44
128.39
128.36
128.03
T o 99
127.94

e

| | | | —— | |
32 80 78 Jo 74 72 70 ppm

127889

127.84

L27 . 82

129,78

127 .62

127.67
117.75

N\

98 . 63
9iF ¢ k1
35. 62
92,42
831.61
G ool B
80.0Z
12.25
Tk o 5
77.47
17« 36
T7:16
76.84
7854 85
19462
T S, 10
74.87
74,03
13+ 77
T o T2

65 .99

69.47
63 ¢ o7

68,47
683 « 32

\

68 .27
544 85
2102

o
L O
oo 00
—
Compound 8
OBn Og”
BrO= 0  BnO4 OAll
n
Bn0) 720 NHCI;AC
O OAc
BnO L
BnO OH
F'z — Acquisiticon Parameters
Date_ 20120907
Time B 22
INSTRUM Spect
FROBHD 5 mm PABRBO BB/
PULPROG Zogbg3dl
TD 65536
SOLVENT EEE3
NS 2000
DS !
SWH 26178010 Hsz
FIDRES 0.3858445 Hz
AQ 1.2517376 sec
RG 9155, 2
DW 19,100 usec
DE 6.50 usec
TE 303.0 K
D1 Z2.00000000 sec
D11 0.03000000 sec
TR il
======== (CHANNEL fl1 ========
NUC1 126
Bl 5.90 usec
Bl =il B
SEO1 100.6248425 MHz
======== (CHANNEL fZ2 ========
CEDERG|[ 2 waltzlb
NUCZ i3
FCEDZ 80.00 usec
PLZ -6.00 dB
PL1Z 20,00 dB
PL13 20.00 dB
SEOZ 400.1316005 MH=z
F'2 — Processing parameters
S 32768
SE 100.6127650 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 9]
BL 1.40

| | |
200 180 160 140

|
120

I
100 80 50

40

20

ppm



& A Compound 8
OBn Og”
& “ BnO- o  BnOg OAll
N
| Br0 0 NHCI;AC
A O
ppm O OAc
- BnO Q
E:i:! o !5!5 BnO OH
- F'2 — Acqulisition Parameters
? Date 20120907
" Tlime bh.24
INSTRUM spect
i PROBHD 5 mm PABBO BB/
— 65 PULPROG hrbegp lpndgf
8 TD 2048
L SOLVENT CDC13
NS 16
i DS 16
z SWH 3205.128 Hz
- 70 FIDRES 1.565004 Hz
X BO 0.3194880 sec
RG 16384
i DW 156,000 usec
i DE b,00 u=zec
- TE 303.0 K
- 75 CNST?Z 145,0000000
L CNST13 10 00 0000
D0 0.00000300 sec
3 D1 1.00000000 sec
- D2 0.00344828 sec
L D& 0.05000000 sec
- i;() D16 0.00020000 sec
TNO 0.00002240 sec
. e CHANNET: £ i==s=====
2 NUC1 1H
! Fodl Gledo e
PZ 13.50 usec
B 85 PL1 -6,00 dB
B SFO1 A00,1317466 MHz
L === CHANNEL: £ =======x
NUC2 130
i P3 5,90 usec
S;() PL2 ~6.00 dB
- SFO2 100,6228138 MHz
b ====== GRADIENT CHANNEI, =====
GPNAMI[1] SINE.100
i GPNAM[2 ] SINE.100
— GPNAM[ 3] SINE.100
o Qo O f' 2 95 CP71 50,00 %
L GP72 30,00 %
E. - %) " ¢ o GPZ3 40,10 %
o8 ¢ 0 S & - 800 F P16 1000.00 usec
— 100 F'l — Acgulsition parameters
i T [ R

2.4 5.2 2.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 Ppm



—A O O N W HAUOOONMANMTCETANOWOOANMCEOST O AMIMSE O WWN T 0000 O LW L wn O WO
O <FHFT MO N OO OOM~-WOUWOOW TN A AT N A0 O ST OO ANNO O 0y OY WO <
M O O OO OO NN ANANNANANANAN NN NN ATy O oo OO N WO~ WO0 OO WMm AN N Compound 9
(~r~~r-rr-mMr-rr-mr-r-r-rr-rre-ers-re-re-re-re-re-reererrrhrhhhr <t M0 00NN N A OBI‘I OBn
aabe Lo Lo L -
= W% / / ‘ /% BnO '&/OAH
BnO NHClsAc
O OAc
Bno@j
BnO 0O
W BnO;wo
T BnO OLev
F'2 — Acguisition Parameters
Date_ 20111214
Time 1edl
INSTRUM SECT
PROBHD 5 mm PARRC RB/
PULPROG Zg30
TD 65036
SOLVENT CDC13
S | | NS 32
DS 2
4.9 4.0 B SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3..2583745 sec
RG SHOTE S
DW 60,400 usec
DE 6.00 usec
TE 9899.%2 K
D1 1.00000000 sec
TDO 1
======== (CHANNEL fl ========
: NUC1 1.H
Bl b. 15 usec
PL1 —-6.00 dB
SPO1 400.1324708 MHz
F'Z2 — Processing parameters
S 32768
SE 400,1300000 MHz
WDW EM
SSB 0
LB .30 Hz
‘ GBE 0
W W \ab " PC 1.00
""""" A i Tl B T i ) B T
9 8 7 @ 5 4 3 2 1 ppm
\ / ===\ e /I /L |
N QIO | |M=|r= ™ O IWO|™|INOITIMNWDM| o] T WO
(o2 QIOIQCICICICIDID NV NRVN™=MDDNNO|ID o) T O
:g ™ OMIIVIFIO|M=WO™OMM| O L0 M|
F




Compound 9

OBn OBn
O
BnO- O B”%és,oxxn

O OAc
Bno\m
BnO @
Bnow
BnO  OLev
FZ — Acqulslition Parameters
Date 20111214
Time 1.3 w02
INSTRUM Sphecl
PRORHD 5 mm PABBO RB/
PULPROG cosygpppdqr
TD 2048
SOLVENT CDC 13
NS 1
55 S
SWH S8 6w 1 40 HYE
BEIDEES 1« 25 78l HE
AQ 0.3211264 sec
RG 64
DW 156.800 usec
DE 5.050 usec
TE wES. 2 K
DO 0.00000300 sec
D1 1.35786796 sec
D11 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00031360 sec
======== CHANNEL ]l ========
NUC1 1H
Bl 6. /5 usec
Bl 6. /5 usec
Blg 2500.00 usec
Bl -6.00 dB
PL10O 65.57 dB
SEFO1 400.1316912 MHz
====== GRADIENT CHANNE]l: =====
GPNAMI[ 1] SINE.100
GPZ1 108 -5
P16 1000.00 usec
Fl — Acgqulsltion parameters
TD 1286
SFO1 400.1317 MHz
BEIDEES 24 .3812308 Hz
SW PO o
FnMODE OF

5.6 2.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 ppm



\O 0y 00 00 OY OO I~ OO OY Ny O oA N
M N OO0 oMWW WwWOwmWwmNMPOO A0 OO0 OO 4000 st s O OW -0 OO P O O [~ — Oy =
e e e e e e e e e e e e e e e e e e L NOOWENODYOOWOWDANLMNDY DWW NN DWW O™ A0 NSO = 3 O OO Compaundg
00 00 00 00 00 00 [~ [ [ [~ [~ [ [~ [~ [~ [ * % % o + & s s 2 s+ & s o+ « o s % s s o o o 2 o 2+ o + s 2 s & + & o o v e + v e e
O O O O OO O OO AW A YY) W)W s s s s 0N N O OYOY 00D 0D 00 ND O Y GO B YRR e C”Bﬂ
e A I e B i e B i e R B B e B R e B O (R B T G 0 T o 5 T 5 s R i s RO e O e s PO i S e O e o B T i S M o S B R S e B T B T i S 516 O OF X0 5 S L5/ S . O O ol O O O s T e T C”Bﬂ
O
- \\\hw \ ’ \ B%oolxi;o: BnOg oAl
n
O
O OAc
n0- 7]
BnO 0O
BnO Ll
BnO  QLey
F2 - Acquisition Parameters
Date_ 20111215
Time 13.46
INS TRUM Spedk
PROEHD 5 mm PABBC BB/
PULPROG deptsplss
E] B
SOLVENT Che]3
NS 1200
DS 4
SWH 23980.814 Hz
FIDRES 0.3659218 Hez
A 1.3664256 sec
RG 16384
D 20.850 usec
DE 65.00 usec
TE 988, B K
EaT 145.0000000
Dl 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL ]l ========
NUC1 T80
Pl 5.80 usec
P12 Z2000.00 usec
PLO 120,00 dB
Pl -6.00 dB
SEFOL 100.6228298 MH=z
SP2 .74 dB
SPNAMI[Z ] Crpclcomp. 4
SPOALZ U 020
SPOFFSZ 0 Hz
—======= CHANNEL 2 ========
CPDPRG [ 2 waltzle
NUCZ 1H
B3 B UEEE
P4 13.50 usec
PCPLZ g0.00 usec
PLZ —6.00 dB
P12 20,00 dB
CAnEL, 400.1316005 MHz
F2z — Processing parameters
=i 32768
SE 100.61276%0 MH=z
WDW EM
S 0
LB 1.00 Hez
=B (0
P 1.40

140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Compound 9

OBn OCB)”
BnO- O  BnOg OAll
n
O oac
BnO Q
ppm BnO e
BnO-_Zarl
! BnO  OLev
Current Data Parameters
i MNAME el
EXPNC 14
_ 70 PROCHNO 1
r F'2 — Acquisition Parameters
I Date 2031 129.8
Time 13.4%
_ INSTRUM spect
PROEBHD 5 mm PABBC BB/
E PULPROG hsgeoetgpse. 2
el 2048
= 75 SOLVENT CDCL3
NS 4
- DS 16
SWH F1d 0704 He
§ FIDRES 1 +533bh4F He
AQ 0.3260416 =ec
i RG 4096
D 15%.200 usec
i DE £.00 usec
- 80 TE D99 K
CHNSTZ 145,0000000
I Do 0.00000300 =ec
Fd: 1.366060%97 =sec
L D4 0.00172414 sec
D11 0.03000000 =sec
g Dle& 0.00020000 =sec
INO 0.00002760 =zsec
- AGOPTHS

5.6

2.4

85 -———- cHENNEL £f1 ===

NUOC1 1H
i oA 6.75 usec
B2 13.50 usec
i P23 1000,00 usec
B —6,00 dB
I SEOL 400.,1317104 MH=z
I ======== (CHANNEL 2 ========
- s;() CPDPRG[Z garp
NUCZ sl

L B3 5,90 usec
P14 500,00 usec

5 PZ24 2000,00 usec
BPCRPLZ2 75,00 us=sec

- PLO 120.00 4B
PL2 -6.00 dB

- PL1? 23,00 dB
SFO2 100.6208180 MHzZ

— 95 s 654 @8
SP7 6.74 dBR

r SPNAM[3] Crp60,0.5,20.1
SPNAM [ 7] Crpolcomp. 4

r SPOAL3 0.500

| SPOALT 0.500
SPOFFS3 0O Hz

L SPOFFS7? 0O Hz

- 100 ====== GRADIENT CHANNEL =====
GPNAMI[1] SINE.100

L GPNAM[2] SINE.100

| aRE 30.00 %

GPEZ2 20,10 %

3.4 ppm P16

1000.,00 us=sec



L Tellanizztll)
170,05
161.81
12888
138.76
L35 12
138463
1238 .35
LB w85
138.21
L3808
137453
133471
128,60
128453
128.50

128.47

126.45
L28.4.L

128437

128.27

126.18
128.12
L2 8. 05

127499

127.85

L2 4 9L

127 :81

L2 # T8

12375

127,32

L2 4+ 68

127.63

127.60

127.46

12 F..35

65 3
63 5. LD

38,15

] ] ]
32 80 /8 Jo 74 ]2

|
70

ppi

25385

28.20

O ™
— O
— o Compound 9
I e I
OBn Og“
0~ O BnOg OAl
L NHCI-.A
BnO 0 ClsAc
O
O 0OAc
BnO Q
BnO e
BnO Q
BnO OlLev
Fz2 — Acgquisition Parameters
Date 20111216
Time 0,34
ITNSTRUM spect
PROBHD 5 mm PARBO BR/
FULPROG zgpg30
TD 65536
SOLVENT CDC13
NS co00
DS 4
SWH 26178.,.010 Hz
FIDRES 0.3598445 Hz
A0 1.2517376 sec
RG G195 2
DW 12.100 usec
DE .50 usec
TE 9Ga,9 K
D1 2.00000000 sec
D11 0.023000000 sec
TDO 1
NUC1 1.3
El 5.90 usec
FL1 —6,00 4dB
SFO1 100.6248425 MHz
CEDERG[ Z waltzlg
NUCZ 1H
ECEDZ 80,00 usec
FLZ —6,00 dB
FL1Z 20,00 4B
EL13 20,00 dB
SEPOZ 400,1316005 MHz

|
200 180

|
160

|
140

|
120

|
100

80

60

40

20

ppm



Compound 9

OBN OBn
0
BnO O BnOg OAll
" el o o) 70 NHCIzAC
O 0OAc
BnO Q
F>r>'11 BnO @)

" BnO -l
BnO  oLey
F'2 — Acqulisitlion Parameters
Date £l e I A S
Time B
_.E;£; THNSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG hmbogplpepndgt
A 2048
o SOLVENT EDE13
NS 16
DS ST
0 SWH 2140704 He
— 70 FIDRES 1.533547 Hz
AQ 0.3260416 =ec
RG 16384
D 152,200 usec
B DE 6,00 usec
TE B89 K
CHST2 1450000000
CHMSTT3 108000000
= 72 Do 0.00000300 sec
D1 0.929385601 =sec
D2 0.00344828 =ec
D& 0.05000000 sec
i Dle 0.00020000 sec
d INO 0.00002240 =zec
======== (HANNEL f]1 ========
o 74 NUC1 1H
P1 .75 usec
P2 13.50 usec
b PLiA — b D B
; SEOL 400.1318%99% MH=z
======== (CHANNEL f2 ========
= 76 NUC2 13C
P3 5.90 usec
PLZ2 = 00 1B
ﬂ SEOZ 100.6228138 MH=z
':} =
====== GRADIENT CHANNEL =====
" GPNAM[1] STNE.100
GPNAMI[ 2] STHNE - 1.66
- 78 GPMNAMI[ 3] SINE.100
GPZ1 50.00 %
0 GP#2 30,00 %
GPZ3 40,10 %
- Plé& 1000,00 usec
Fl — Acgulislition parameters
TD 128
- 80 SFO1 100.6228 MHz
FIDRES 174,386154 Hz
S 2] eBEE Trm
ﬂ FnMODE OF

2.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 ppm



O AOLONNNOMNONMSEFTOAMNLHSONDOAONDONNMMNMANNDNM OO O S N
OO O FTONANA AN~ OWOWOTNOSONODWONONOWOIWWLHWMAN LS N M N
LN O NN NN NN NN ANNNNNNNNDIATANOSOOOWWOWMESMSWAANOMOM NN N
(~r~mr-rr-"r-mr-mr-rt-r-re--rre-erere-rrs-reemree-resrre-rremreerrhrhrhrrT <) NANN A A A
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5.0 4.5 4.0 pprm
""""" I e e e e D e D
9 B 7 & 5 4 3 2 1 ppm
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Compound 10

OBn OBn
@)
B%?Sé&’ Bnoofxi;@»OH
B OO:Z Iﬁ?

n NHC[BAC
O OAc
Bnow
BnO 0O
BnO- &0
BnO  OLev

F'Z2Z — Acqguilisition Parameters
Date_ 201204189
Time 3.39
INSTRUM Spect
PROBHD 5 mm PABBO BB/
PULPROG Zg30
TD 65536
SOLVENT CREL3
NS 16
D& 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9583745 sec
RG 28 & O
DW 60.400 usec
DE 6.00 usec
Tk 300.0 K
D1 1.00000000 sec
TDO in
======== (CHANNEL fl ========
NUC1 1H
Bl O. fo UuUsec
PL1 —6,00 dB
SEOL 400.1324708 MHz
F'Z — Processing parameters
5T 32 1066
SE 400.1300000 MHz
WDW EM
SSE 0
LB 0.30 Hz
GR 0
PC i i



) ppm

-3.4
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Compound 10

OBN OBn
O
B0\ o050, o

O OAc
BnO Q
BnO @
BnO -
BnO  QLey
Fz — Acqguisiticn Parameters
Date_ 20120418
Time 3.41
INSTRUM spect
PROBHD 5 mm PABBROC BR/
PEUEEBROG cosygpppdqt
TD 2048
SOLVENT GAIRARE
NS i
DS g8
SWH 3324.468 Hz
FIDRES 1.623275 Hz
AQ 0.308019%Z sec
RG L. ¥
DW 120.400 usec
DE ©.50 usec
TE 30050 K
DO 0.00000300 sec
Dl 1.372203%5 sec
Bl L 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
ITNO 0.00030080 sec

NUC1 1H

EQ 6.75 usec
Pl &.75 usec
P17 2500.00 usec
PL1 =85 B o8
PL10O 6.57 dB
SEO1 400,121801%2 MH=z

====== GRADIENT CHANNEL =====

GPNAMI[ 1 ] SINE.100

GPZ1 10.00 =
P16 1000.00 usec
F'l — Acquisition parameters
TD 1728

SEO1 400.1318 MHz
FIDRES 25.572406 Hz
SW 8.308 ppm
FnMODE QF



Compound 10

140

130

120

110

100
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10 ppm

N OY W) A OS] 0O N W) O sOY OO
L) s < = st O oy 0 NN O OO O oM~y o OO s~ OO sSSP0 s O W0 Ny sy 0 sy Uy o OO W00 O OY =00 0N EDE;
v e e e e e e e s e e s e e e e e e e e e e PN N N0 M MM~ O MO SO~ NSO OO NGO O OBnN n
SOOI SRS SIS GRS O TS S NS S & S 0 S 5 T e e e e e e e e e o o S S . T e e T e O
N NN NN NN NN NN NN NS A A A A OO TFT N A O D00 OO O N 000 W o 9 BnO
o o o e o o ] o e o e H e o YOOy Y OY 0D 00 0D 0D D DD DD D DD DD DD D W00 AN AD WO D WO WO D ) b s o o o o o e e BnO @) OH
BnO NHCI;AC
/ // BnOY, 70 3
O 0OAc
BnO
BnO ®
BnO Ll
BnO  oLev
F2 - Acguilisition Parameters
Date 20120419
Time 4.35%
INSTERUM spect
PROBHD 5 mm PABEC EBE/
PULPROG deptspl3s
TD 65536
SOLVENT CDEL13
NS S00
DS 4
SWH SEe0.gld HE
FIDRES D 365398 He
A 1.3664256 sec
R 16364
DWW 20.850 usec
DE 5.00 usec
TE 200.0 K
CHNSTZ 14-.0000000
D1 2,00000000 sec
D2 0.00344828 sec
B2 0.00002000 sec
TDO £5
======== CHANNEL fl1 ========
NUC1T 13C
Pl 2490 usec
P12 2000.00 usec
PLO 120.00 dB
PL1 =hee B
SEL 100.62282%98 MHz
SB2 6.74 dB
SPNAMI[Z] Crp6lcomp. 4
SPOATZ 0.500
SPOFFSZ2 0 Hz
======== (CHANNEL {2 ========
CPDPRG[Z waltzls
NUCZ IH
P3 Gilo uger
P4 13.50 usec
BCEDZ 80.00 usec
PLZ2 =500 B
PL1Z2 20.00 dB
SEFOZ 400.1316005 MHz
F2 — Processing parameters
ST 327648
SE 100.6127620 MHz
WDW EM
s5EB 0|
LB P O E A
=B 0]
P 1.40



Compound 10

85

—100

5.6

3.6

I
3.4 ppm

OBn Og”
BnO O BnOO OH
O
O oAc
BnO Q
BnO O
BnO-_ Ll
BnO  oley
F2 — Acquisition Parameters
Date 20120419
Time 4,41
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG hegoetgpsp. 2
T 2048
SOLVENT GRS
NS 2
B 16
SWH 3324 .,468 H=z
FIDRES 1.623275 Hz
AQ 0.30801%92 =sec
RG 5160.6
D 150,400 usec
DE 6,00 usec
TE 000 K
a2 145,0000000
DO 0.,00000300 sec
D1 1.38449299 sec
D4 0.00172414 =ec
314, 0.03000000 =sec
D16 0.00020000 =sec
INO 0.00002760 sec
AGOPTNS
======== (CHANNEL fl ========
NUC1 1H
Pl 6,75 usec
imeite 13.50 usec
P23 1000.,.00 usec
PL1 —6.,00 dB
SEO1 400.,1318012 MH=z
======== (HANNEL f2 ========
CPDPRG [ 2 garp
NUC?Z e 1t
P 5,90 usec
P4 500,00 usec
P24 2000,00 usec
PERS 75.00 usec
Al TGl JdB
AN =dall 0 8
PLlZ2 2200 4B
SE'G2 10065206l 60 MHz
BT 6.74 dB
SR 6,74 db
SPNAM[3] Crp6e0,0.5,20.1
SPNAM [ 7] Crpelcomp. 4
SPOALS g
SPOALT (g 5010
SPOERESs A HZ
SEPOREST 4 HE
====== GRADIENT CHANNEL =====
GPMNAM[ 1] SINE.100
GPMNAMI[ 2] SINE.100
GPZ1 s0.,00 %
GP 42 Z05 10 3
Pl 1000,00 usec
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womn e % e om wn o g W wn me s e w wn iwm % g % wn o am % s wo om am o me omom w o x o e 200N EH DI SE M 00 0D o Oyint by iy O Lo O e O 00— i B &Y O
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S~ OO MMM OmOMOO AN NNNNNNNNNNANNNNNNNNNDOANSSS0WWNLW S SO M 000w w OBn
whm' i brksivimiztskzsivim izt iximinixlaizimEiztisl 2zt esiasl 2intiskziwl=ixnlnEk i ol el v ol e it i talllie ol e il il e i o e Ul s B il e g < S a2 e o T o I I e B i B B BnO O
////%' 8o\ =0 0 OH
n
O OAc
BnO Q
BnO e
BnO Ll
BnO  OLey
F'2 — Acquisiticon Parameters
Date 20120419
Time 8.44
INSTRUM spect
PROBHD 5 mm PABRRO BB/
BULEPROG zgpg30
TD 635356
i SOLVENT Che13
NS 4200
D5 4
SWH 26178.010 Hz
FIDRES 0.39%445 Hz
AQ 1.2517376 sec
RG 14596.5
| | DW 12,100 usec
| | | | | | | | DE 6.500 usec
) 30 /8 16 /4 14 10 m = Joooo &
EDED D1 Z.,00000000 sec
Bl 0.03000000 sec
TDO 1
======== (CHANNEL {1 ========
NUC1 13C
Bl 5.90 usec
B LT -6 .00 dB
SEO1 100.6248425 MHz
======== (CHANNEL {2 ========
CEDPRG|[ Z waltzlg
NUCZ 1H
PCEDZ 80.00 usec
BT 2 -6,00 dB
Bl 20.00 dB
EL T3 20,00 dB
SEOZ 400.,1316005 MHz
F'2 — Processing parameters
Sl 32768
SE 100.6127680 MHz
WDW EM
S2B 0
LB 1.00 Hz
GBE 0
B 1.40

| | | | |
200 180 160 140 120 100 80 60 40 20 pPpm
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OBn
e w/%'/ \V/// OBn 3
B0~ O BnOg OC(NPh)CF,
N |
O OAc
Bnoﬁﬁz
BnO ®)
Bnow
BnO OLev
FZ — Acgulslition Parameters
Date 20140729
Time 12.5¢6
INSTRUM speck
PROBHD 5 mm PARRO RB/
Lj PULPRQOG il
TD 65536
SO LVENT el
[25 z
s U 4.3 4.0 pprm SWH 8278.146 Hz
FIDRES 0.126314 Hz
AD 3.9583745 sec
RG 114
DW 60.400 usec
DE 65.00 usec
TE 303.0 K
Bl 1.00000000 sec
TDO 1
s VTR T ] oo
NUC1 1H
P1 7.10 usec
PL1 —6.00 dR
SFO1 400.132470%8 MHz
FZ — Processling parameters
ST 32768
SFE 400.1300000 MHz
WDW EM
Sa B §
LR 0.30 Hz
B §
||I \ L PC 1.00
""""" | B BISTESIAG iipd [0S e SR RIS ey BT CRepet [l Ehan TEOgse MRe Shan (PSS MRS Fesn BeYeG | ShaN DORNET TG INN| Wepset iy Ghan DORRERAd Saan Depre g [N Depa e iy sl
9 8 7 6 5 £ 2 bpm
AL AN D)L L)) |
Wi~ |N|N = O N = | O T (O[O |- P~ o (ap
~N[Q|®R|Ww| (@ NN QD [ (/DN R Q o P
ﬂz‘T |- - OI0 0| M= M| | ™[O |W|N| T L N




OBn &M’
BnO
n1 BnO

-3.4

- 3.6

- 3.8

—4.0

— 4.2

—4.4

4.6

—4.8

—9.0

— 9.2

- 9.4

— 9.6

5.6

5.4

5.2

5.0
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3.4 ppm

Compound 11

(NPh)CF4
NHCIgAC
O OAc
BnO;wo
BnO ®)
BNJLZ;£Q7
BnO  oLev
P2 — Acguisitlon Parameters
Date_ 20140729
Time 233 39
INSTRUM Soect
PRORHD 5 mm PABRRO BB/
PULPROG cosygprprrgt
dLIE 2048
SOLVENT CDC13
NS 1
DS 8
SWH 3140.704 Hz
FIDRES 1. 283047 HzZ
AQ 0.3260416 sec
RG 64
DW 152.200 usec
DE 6.50 Usec
LE 303 .0 K
DO 0.00000300 sec
B 1...2537 7204 sec
Ll 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00031840 sec
======== CHANNEL fl1 ========
NUC1 1H
PO 7.10 usec
Pl 1wkl Hgee
P17 2200.00 usec
PL1 -6.00 dB
PL1O 5513 dB
SEQL 400.1316452 MHzZ
====== GRADIENT CHANNEL =====
GPNAMI[ 1] SINE...L.00
GPZ1 10.00 %
Plg 1000.00 usec
F1 - Acgulsition parameters
LD S
SEOL 400.1316 MHz
FIDRES 6.1l3dle] Hz
SW 7.849 ppm

FnMODE @1
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e B e [ = B RS I B — — — — ‘_IBHBEO O Bnog_ép\vﬂOC(NPh)CFa

O OAc
Bnowo
BnO O
BnO Ll
BnO  QOLev

Fz — Acgulsitlion Parameters

Date_ 20140730

Time b 15

INSTRUM Boent

PROBHD 5 mm PARRO RR/

PULPROG deptspl3s

TD 60530

SOLVENT GRS

NS 1500

DS L

SWH 23980.814 Hz

FIDRES 0.365918 Hz

AQ 1.3664256 sec

RG 16384

DW 20.850 usec

o 6.00 usec

S5 3.0 K

CNSTZ 145.0000000

D1 2.,00000000 sec

DZ 0.00344828 sec

B 12 0.00002000 =sec

TDO 1

======== CHANNEL fl1 ========

NUCT L35

Bl 628 Uusec

S 2000.00 usec

PLO 120,00 dB

PTil —6::00 B

SFO1 100.6228298 MHz

SR 1200 B

SPNAM[Z ] Crpelcomp.4

SPOALZ 0.500

SEQFESE B HZ

======== (CHANNEL 2 ========

CPDPRG[Z waltzlo

NUCZ 1H

P23 T.10 nges

P4 14:.20 usec

BEER 80.00 usec

PLZ —6.00 dB

FL1Z 15.04 dB

SRR 400.1316005 MHz

F2 — Processing parameters

ol 3268

S E 100 .6l27690 MHz

WDW EM

SOR 0
T e ol e e e s~ o LB 100 Hz

140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm e ) .40



- 55
- 60

- 65
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- 75
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- 100

5.6

2.4

5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 ppm

OBn
BnO @) BnOOL O
BnO
BnOD : E ’_017

Compound 11
OBn

~ OC(NPh)CF,
NHCIAC

O OAc
BnO;wO
BnO 0O
BnOHJ;;E%%
BnO  Qlev
FZ2Z — Acqgquilisition Parameters
Date 20140730
Time 1.22
INSTRUM speat
PRORHD 5 mm PABRO RB/
PULPROG hsgcetgpsp.”2
™D 2048
SOLVENT CDC13
NS 4
DS 16
SWH 3140.704 Hz
FIDRES 1.533547 Hz
AQ 0.3260416 sec
RG 18390.4
DW 159.200 usec
DE 6&.00 usec
TH 303.0 K
CNSTZ 145.,0000000
DO 0.00000300 sec
. 1.36606097 sec
D4 0.00172414 sec
el L 0.03000000 sec
D16 0.00020000 sec
INO 0.00002760 sec
LZGOPTNS
e DHANNEDL $l sesemsas
NUC1 1H
=4l /.10 usec
P2 14,20 usec
P25 1000.00 usec
PL1 —-6.00 dB
SEFOL 400.1316452 MHz
======== (CHANNEL 2 ========
CPDPRG [ 2 garp
NUC?Z i
P3 6.25 usec
P14 500.00 usec
P24 Z000..00 usee
PCRD2 75,00 usec
PLO 120,00 dB



Compound 11
OBn

OBn O
Bn(’.?v’&ﬁ ,,-u- QC(NPh)CF,
BnO NHCI,AC
OI OAc
BFIO 9]
r'|O OlLev
— Acguilsition Parameters
Date_ 20140730
Time oa 0 Y
INSTRUM gpect
PROBHD 5 mm PABRO BB/
PULPROG zgpg30
LD 65536
SOLVENT CLE1 3
NS 3000
DS 4
SWH 261/7/8.010 Hz
FIDRES 0.399445 Hz
AQ 1.22517376 sec
RG 13004
DW 19.100 usec
DE 6.00 usec
TE 303.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 13C
N Giwtia EEE
Bl —6.00 dB
SEOL 100.,6248425 MHz
======== CHANNEL 2 ========
CPDPRG[Z waltzl6
NUCZ 1.H
PCEDZ s0.00 usec
PLZ —6.00 dB
Ell2 15.04 dB
PL13 2000 dB
SEOZ 400.1316000 MHz
F'2 — Processing parameters
Nl a4 D6
SE 100.0127544 MHz
WDW EM
SoB 0
LB L0 Hz
GB 0
Bl 1.40

200 180 160 140 120 100 80 60 40 20 ppm



Compound 11
OBn

|

.

@ty
Ty

—

=

OBn
®) BnO O
BnO~ 0 OC(NPh)CF,
N
ppm ’
O OAc
Bno;wo
—68 BnO g
0257
BnO  QLev
L, 70 FZ2 - Acquisition Parameters
Date_ 20140730
Time 5
INSTRUM Ehel=ten
PROBHD 5 mm PARBO BB/
I PULPROG hmbocgplpndgft
TD 2048
SOLVENT CDCL13
NS 16
"17:2 D3 16
SWH 3140.,704 Hz
FIDRES 12353547 Hz
AQ 0.3260416 sec
1 [ RG 16384
DW 159.200 usec
DE .00 usec
TE 28 0 B
_74 ENsTE 145.,0000000
ENST13 10.,0000000
Do 0.00000500 =sec
D1 0.99385601 =sec
B2 0.00344828 sec
D& 0.05000000 sec
D16 0.00020000 sec
TNO 0.00002240 sec

NUC1 TH

=3 T.10 usec
i P2 14.20 usec

Plil —6.00 dB

SEO1 A00.12316452 MH=z

======== CHANNEL f2 ========

-6.00 dB
1006228138 MHE=

=====r= GRADTERNT CHANNEDL =====

GPNAMI[ 1] SINE.100

— 80 GPNAM[ 2] SINE.100
GPNAMI[ =] SINE.100
GPZ1 50.00 %
GPZ2 30.00 %

2 GPZ3 40.10 %
P16 1000,00 usec
Fl - Acguisition parameters

— 82 D 512
SEOL 100.6228 MHz=z
FIDRES 432.5096039 Hz
SW 221 .833 ppm

. FnMODE OF

5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8

3.6 3.4 ppm
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| | | o |
5.0 4.5 4.0 pprm
l
H20
CH2Cl> .
*
w
9 5 7 & 5 4 3 2 1 ppm
NP JLILUEL A ) )
P QNN 0 | @ @ 10 (v
N o|lr|a|w|r~|a|=|o|a|]| |© o7 Ty )
e

Compound 12

0 OBn

n

Bn
BnO O
B%O O’S;% L aépxro(c”z)z“a
£ NHCI-Ac

O 0OAc
BnO Ll
BnO O
BNO Ll
BnO  oLev
F'2 — Acguilisition Parameters
Date ZHT 20857 9
Time 17.49
INSTRUM STEIEEL
EROEHD 5 mm PARRC BB/
PULPROG Zg30
TD 65536
SOLVENT CDC13
NS 32
B @
SWH 8278.146 Hz
FPIDRES 0.126314 Hz
AQ 3.9583745 sec
RG St B
DW 60.400 usec
DE .00 usec
T 289 ,3 K
D1 1.00000000 sec
L) 1

NUC1L 1H

Pl 6. 75 usec
PL1 -6.00 dB
SEOL 400.1324708 MHz
FZ2 — Processing parameters
2. 32 71638

SE 400.1300000 MHz
WDW EM
SSB 0

LB Bl HZ
GB 0

PC 1.00



|
1 uU J[M Mw

ppm

66

56 54 352 350 48 46 44

4.2

4.0

38 36 34 ppm

Compound 12

B OBn

OBn 0
B%ooxg;% "% O(CH,)oN;
4 NHCI.Ac
BnOO O 3

O 0OAc
BnO-_ L
BnO @)
BnO- Ll
BnO OlLev
F'2 — Acduisition Parameters
Date 20120619
Time i
INSTRUM spect
BIREREE 5 mm PABBC BB/
PULPROG cosvVIgpppgt
TD 2048
SOLVENT L AE 1
NS il
[35 o)
SWH 32869.474 Hz
FIDRES 1l.606188 H=z
AD 0.3112%60 sec
RG 18
D 152.000 usec
DE 6.50 u=ec
T e IR
Do 0.00000300 sec
D1 1.36810803 sec
| 0.,03000000 sec
D12 0.00002000 sec
[ 0.,00000400 =sec
D1é& 0,00020000 sec
INO 0,00030400 =ec
======== CHANNEL fl1 ========
NUC1 1H
Pl 6.,75 usec
il Bupdn IHen
217 2500.,00 usec
Bll = L R
A AN &yt R
ot el 400,13175s7 MH=z

====== GRADIENT CHANNEL =====

GPNAMI[ 1] S TNE-.1.08

GPZ41 10500 %
Bl& 1000.,.00 usec
F'l — Acgulsition parameters
TD 125

SEOL 400,1318 DMH=z
FIDRES sab2alls Hz
SW 6.221 ppm
FnMODE QF



~ O o O
oy ) ) (N
oo 00 00 QO
NN
—

126.42
126.40

128+ 1.5

128.08

128.00
127 « 95
1277 « i

12786

127.78

Lz . o
127 4771

127.64

1z} .99
127 s 5.5
Lz .28
127429

————2.9 ¢ }9
- 28.15

Compound 12
OBn

('Y":]
L
OBn 0
BnO
B%OO’% L(e O(CH3)oN3
\ L BnO | o NHCI;Ac

140

130

120

110

100

90

80

70

60

50

40

30

20 ppm

O 0OAc
02727
BnO O
BnO Ll
BnO  OLev
F2 - Acgquisition Parameters
Date . 201 20620
Time 1.23
INSTRUM SleEE
PROBHD 5 mm PABBO BB/
PULPROG deptspl3s
TD 6hE36
SOLVENT CRELE
NS goa
DS ul
SWH wiagal., gld He
FIDRES 0.365918 H=z
A 1.3664256 sec
RG 16384
DW 20.850 usec
DE 5.00 usec
TE 299.7 K
CNSTZ 145,0000000
[ Z2.00000000 sec
D2 0.00344828 sec
0.2 0.00002000 sec
TDO ik
======== CHANNEL 1 ========
NUC1 L5E
= ¢Bl nsec
P12 2000.00 usec
PLO 120.00 4B
PL1 il B
SFO1 LI 6228858 Mz
SPZ 6&.74 dB
SPNAMI[Z ] Crpélcomp. 4
SPOALZ Bkl
SPOFFSZ2 0 Hz
======== CHANNEL 2 ========
CPDPRGE[Z waltzlg
NUCZ tH
F3 B. 7D usec
P4 L3.50 usec
PCPDZ 60.00 usec
PLZ -6.00 dB
PL1Z2 20.00 dB
SFOZ 400.1316005 MHz
F2 - Processing parameters
ol 32768
SE TOQee1 27690 MHZ
WA BEM
SSB 0]
LE 1000 HE
=B 0
2d & 1.40



5.6

4.0

3.8

3.6

65

- 70

— 1o

- 80

- 85

- 90

— 95

- 100

Compound 12

OBn

O
O(CH3)2N4

NHCIAC

OBn
BnO O I3ﬂ(%3
BnO
BnOO O
O oAc
BnO-_ L
BnO @)
BnO -l
BnO OlLev

F2 — Acqulisition Parameters
Date AT 2R
Time 1 s&6
INSTRUM spect
PRCEBHD 5 mm PABBC BR/
PULPROG hegecetgpsp. 2
g 2048
SOLVENT i e e T
NS 4
[ 16
SWH Sl ] B He
FIDRES 1.640730 H=z
AQ 0.3047424 sec
RG 649,11
D 148.800 usec
DE 5,00 usec
THE 2, T
I 145,0000000
[%C) 0.,00000300 sec
e 1.38654101 sec
D4 0.00172414 zec
B A 0.03000000 =sec
D16 0.00020000 =ec
INO 0.00002760 sec
AGOPTNS
======== (CHANNLEL f]l ========
NUC1 1H
B 5.75 usec
P2 13.50 usec
P28 1000.00 usec
PL:k —6.,00 dB
Siaa) 400.1317920 MH=Z
======== (CHANNLEL 2 ========
CPDPRG[2 garp
NUCZ LG
B3 5,20 usec
P14 500,00 usec
BZ24 2000.,00 usec
PERERP 7H,00 usec
PLO 120 00 R
B2 —5 00 B
Bl 23.00 dB
SEO2 100.6208180 MH=
SRS 6,74 dbB
ST 6,74 db
SENAM[ 5] Crepel; Bb; 20 o1
SPMNAM [ 7] Crpelcomp. 4
SPOALZ ENFEsTas
SPOALT [.a500
S 1 [He
SPOEFET U HE
====== GRADIENT CHANNEL =====
GPMNAM[ 1] STNE+1.006
GPMAM [ 2] SINE.100
GPZ1l g0.00 =
P42 2 0m:].0 %
Pl 1000.00 usec



O O HN Y OO N 0N O AN 0O LW AN 00U SO
~ O O OO NN OISO N OO0 M NSO NWEWNO TN OO NGNS oW MO
e v e e e e e e e e e e e s e e e e s e s e e e e e e e e e e e e e NMW OO HONWDN DN OO OO OO ™ Y
— O 000000 00D~ 00 00 0000000000000 DD [~~~ ¢ s s s o s s+ o s s s s s o+ s e s s e o+ s e s s s e e e s e e s Compound 12
[~ oo Mmoo AN NN NN DYN A OO OO0 0w st =000 0 Sy Oy 00 00 00 O O 0 — 0
gt el oA aodad sdi e s ot oA eF A e A A A A Aol A A et A oAl A A o e oA A S @O T TSN T T R e T B T B T T N A0 D R 0 By 0 i &0 Y o 4 OBn OBn
0
\\'\ e O ey |/|/H//l BnO O Bnoo O(CH2)2N3
BNk NHClAC
BnOq O 3
O OAc
BnO L
BnO O
BnO L
BnO  oLev
F'Z2 — Acquisition Parameters
Date_ 20120620
Time S nk
INSTRUM spect
PROBHD 5 mm PABBO BR/
PULPROG zgpg30
TD 53535
SOLVENT CRe 3
NE 4500
DS 4
SWH 26178.010 Hz
FIDRES 0.3%9%445 Hz
AQ 1.2517376 sec
J RG 16384
DW 15.100 usec
DE 6£.50 usec
TE 300.0 K
D1 2.00000000 see
| | | | | | | | | Bl 0.03000000 sec
TDO 1
32 80 /8 Jo 74 72 70 ppm
======== (CHANNEL f]1 ========
NUC1 HOE 3¢
B 2.%0 usec
PL1 ~0.00 dB
SEFOL 100.6248425 MHz
======== (CHANNEL {2 ========
CPDPRG[ Z waltzlg
NUCZ 1H
PCEPDZ g80.00 usec
PLZ —&a 00 dB
PL1Z 20.00 dB
BL13 20,00 dB
SEOZ 400.,1316005 MHz
F'2 — Processing parameters
BT 32768
SE 100.6127650 MHz
WDW EM
DB 0
LB 1.00 Hz
GE 0
BE 1.40

200 180 160 140 120 100 80 60 40 20 ppm
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ppm

35

60

65

70

75

80

85

90

95

100
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2.4

3.6

3.4

ppm

Compound 12

OBn
é&
O(CH3)2N3

OBn
B%O(;é% BnO
n
BnOO 2;07 NHCI;AC
O OAc
Bnow
BnO O
BnO- %O
BnO  oLev
FZ2 = Acguisition Para
Date__ 21206
Time T
INSTRUM spe
PROBHD 5 mm PARBC B
PULPROG hmbecgplpend
TD 20
SOLVENT CDC
NS
Lk
SWH 336042
FIDRES 1.6407
AQ 0.30474
RG 153
DW 148.8
DE 6.
TE 299
CNSTZ 145.00000
CNST13 10.00000
DO 3« 300003
[l L~ 814335
D2 0.003446
D6 0.050000
D16 0.000200
INO 0.000022
======== CHANNEL 1 =
NUC1
il 6.
B2 1.8
ETL =T
SEOL 40013179
======== (CHANNEL 2 =
NUC?Z 1
B3 8.3
ELZ =
SEOZ 10062281
====== GRADIENT CHANN
GPNAMI[ 1] STNE 1
GPNAM[ 2 ] SINE .1
GPNAM[ 3] SINE. 1!
GPZ1 20
GPZ2 3%
GPZ 3 40,
Bl 1000.
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IO T N N N OO0 XM~ O FTF N ANNA A0 OO0 ODWOWOWNANOOOTNOM~WIOONMDEOYN O WL P
NN NNNNNAATAAAAAAAA A A OO0 WMLWOWOMWLL PP TWOWWOWONAAAAODO OBn
r-r-—-mr~-r-r—-—--~rMr-~Mr-Mr-reErr-r-rrc-rrcrrcerrcerrcenmfrmrMmrrmmrhmraaEagaa a7 <<=ty 00N ) A BnO /,éy\\,O(CHZ)zNS
_— J ] BnO
OOAG
BnO;wo
BﬂOO
Bnow
BnO OH
P2 — Acguilsition Parameters
Date 21208272
Time 1.8 . 51
) l INSTRUM spect
PRORBRHD 5 mm PARBO BR/
PULPROG Zg30
U1\ TD 65536
. J ! SOLVENT GRS
NS 16
DS 2
FIDRES 0.126314 Hz
5 . L) 4.8 4.6 4.4 4 .7 4.0 3.8 3.6 3.4 ppm AQ 3.9583745 sec
RS 359
DW 60.400 usec
DE 6.00 usec
TE 20300 K
[l 1« G000 see
TDO 1
—evmevmen—es [PHAMNFT: £l s—s==a=
B 1H
Pl 6. {5 usec
PTL1 —6.00 dB
SEO1 400.,1324708 MHz
F'Z — Processing parameters
ST 22768
SE 400.1320058¢ MHz
WDW EM
SSE 0
LR 0 30 H¥
! GR 0
PC 1.00
L _ IV )
""""" B R TR A AR AR A Ll A T B S i
9 8 7 @ 5 4 3 2 1 ppm
pems ™ NDIN|O|™|™|N| |0 | T IO LD || O O
o QORI (N |92 SIS -
o ||| M| N oM o))
L0 ™ -




Compound 13
OBn
OBn o
BnO
BréOO O O O(CH,)5N3
N . NHCI-Ac
BnO O g
O
O 0Ac
m O
pp BnO
BnO @)
-3.2 O
BnO
BnO OH
F'2 — Acquisition Parameters
Date 20120822
Time 18.53
INSTRUM spect
PROBHD 5 mm PABBO RBR/
PULPROG cosvgpppgt
TD 2048
SOLVENT CDC13
M5 1
D5 e
D SWH 3360.215 Hz
FTDRES 1.640730 Hz
AQ 0,3047424 zec
R 16
DWW 148,800 u=sec
DE .50 usec
TE 303,0 K
Do 0,.00000300 =ec
N 1.3742574%9%6 =ec
D11 0.03000000 =ec
D12 0,.00002000 =ec
2 013 0,.00000400 =sec
Dle 0,.00020000 =sec
INO 0.00029760 =zec

42 —======= CHBNNEL ff =—======

QD
S
=
==
2
|_'.
|_'.
m

PO &, 75 usec
- Pl 6.7h usec
Bl 2500,00 usec
PL1 —6,00 dB
__‘l Z‘ Pl B.eoid OB
r SR, 400.,1317973 MH=z
i ====== GRADIENT CHANNEL =====
GPNAM[1 ] SINE.100
GPZ1 TladTlE %
[l E; Plg 1000,00 usec
F'l - Acgulsition parameters
T 128
- SEOL 400,1318 MH=z
FIDRES 26,251680 Hz
S 6.398 ppm
FnMODE I
4 —4.8 :

4.0 3.8 3.6 3.4 3.2 ppm



0 O NN O OYD 00 W) NSO
MOS0 OWWWOL ST ONM AN MO -0 ND MmO OO oN A0 HO AL DLW WO LD ™M O
v e e e e e e e e e e e e e e e e a0 ONTODODANIDMN OO g O OO 0NN O SO OO N O Compound 13
0 00 00 M~ I [~ ] * * + « +« = =+ & & + & 2 & = & = = = s '+ & = s = & = = s s s s 2 s & &+ ST S T
O\ O O O N OO NN N O N NN D 00N H A OOy Wy s s s s N O OY OO0 00 o 0D 00O O — 00 02 CO OBn OBn
4 4 4 4 4 4 4 4 4 4 4 4 A A A 4 A A DODOOo-Mr~-M~M~MMMMMSSMMSEErrrerr e e N DD D WY WD R e e ()
\ V Bro- =0 P O(CHa),N3
N
Do 0 NHCI,AC
O
O 0OAc
BnO Q
BnO O
BnO Ll
BnO OH
F2 - Acguilisition Parameters
Date_ ZAS L0l S e
Time 6.21
INSTRUM Speek
PROBHD 5 mm PABBC BB/
PULPROG deptspl3s
TD ebhs6
SOLVENT CDC13
NS g00
B 4
SWH 23280.814 Hz
FIDRES . 365218 Hz
A l.3664256 sec
RG 16384
DWW 20.850 usec
DE 5.00 usec
TE 203.0 K
CHNSTZ2 14=.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 3
======== CHANNEL 1 ========
NUCT 13C
=l 5.90 usec
P12 2000,00 usec
PLO 120,00 dB
PL1 -6.00 dB
TR 1008288958 WHz
SPZ2 6.74 dB
SPNAMI[Z ] Crp6lcomp. 4
SPOATLZ 0.500
SPOFFSZ2 0 Hz
======== (CHANNEL 2 ========
CPDPRG[Z waltzle
NUCZ 1H
B3 6. 7D usec
P4 13.50 usec
PCPDZ 80.00 usec
PLZ -6.00 dB
PL12Z2 20,00 dB
SEOZ 400.1316005 MHz
F'2 - Processling parameters
2 32768
SF 1008127690 MH=Z
WD EM
S5SB 0]
LB Lo 00T Hew
GB 0
PG 1.40

140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Compound 13
OBn

OBn 0
BnO
B’gog&g;% Mo O(CH,),N3
" BnO | o NHCI;Ac

O oAc
BnO wo
BnO @)
BnO-_Larl
BnO OH
F'2 — Acqulisition Parameters
Date A0 ZeE2 3
Time Bgiin
INSTRUM spect
PRCEBHD 5 mm PABBC BR/
PULPROG hegeocetgpsp. 2
TE 2048
SOLVENT ks
NS 2
35 16
SWH 2adoehl B He
FIDRES 1.412851 H=z
AQ 0.3538%944 =sec
RG 6h02
D 172.800 u=ec
DE 5,00 usec
THE SEpl (K
CNSTZ 145.0000000
DO 0.00000300 sec
IE1], 1.337388%92 sec
D4 0.00172414 =sec
DAl 0,03000000 =ec
D16 0.00020000 =ec
IHNO 0.00002760 sec
AGOPTNS
======== (CHANNEL f]l ========
NUC1 1H
5, 6,75 usec
P2 1350 lisec
P28 1000.,00 usec
PL1 —6,00 dB
Sl 400.1317677 MH=z
======== (CHANNEL 2 ========
CPDPRG[2 garp
NUC?Z2 1. 36
P3 5.%0 usec
P14 500,00 usec
P24 2000.00 u=sec
PP 7H,00 usec
BT 120 #08 B
= Al =i Q00 @B
P2 253,00 dB
Sl 100.6208180 MH=
R 6,74 dbB
SPT 6,74 db
SENAMT 3] Crpels Baebep2051
SPMAM [ 7] Crpolcomp. 4
SPOALZ B s o
SPOALT 0 500

SPORESS O He
SPOEEST 0O He

====== GRADIENT CHANNEL =====

GPMNAMI[ 1] SINE.100
GPMNAMI[ 2] SINE.100

GPZ1 s80.00 %
GPYZ 20,10
P1lé& 1000,00 usec
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NN ~~ WO 4O FOCNDSHTFTNOOONWOOMEOCOODNFOOFTONIT-0VOOTFTONN AN ODONOCOWONANMMEDNNOMW N O WL
S T T T T L e . T S T S S T S . T T TR T S O T e N I RN I LA ST TR SR G N NG T B 6 0 TS R i R R @ T I R B o B G SN T 1 T 0 R G T G O T I R i R (B T N B
— O 0D O D O e ;o e s rr-r-r-r-r-r-r-rrreTre ooy . L S D R S L I I O N O T T T L T T T T T L S T L |
o Mmoo NN NN NN NN N NN NN NN NO N A OO 00D WS 0] O 0000 00N O 00D
e e e e i T e T e T e B B B R B B B o o [ = (R IR B B o M 6 ¢ o T 0 e i i i e e e B e e i i e S T R R e N = SEN @ BN BN R\ S\ Te BT o N QU I B Compound 13
(1F;;E;£éﬂi#J OBN Eﬁiﬂ
BnO O BNOS O(CHy)oN3
2l NHCI;AC
BnOO @, 3
O 0Ac
BnO Ll
BnO @)
BnO Ll
BnO OH
F2 — Acquisition Parameters
Date 20120823
Time Q.23
INSTRUM spect
PROBHD 5 mm PABBO BR/
PULPROG zgpg30
TH EhaRE
oOLVENT COC1.3
NS 30772
Do 4
SWH 26178.010 Hz
FIDRES 0.39%445 Hz
| | | | | | | | | AQ 1.2517376 sec
RG L5852
82 80 /8 Jo6 14 72 70 eprm DW 19.100 usec
DE 6.50 usec
TE 303.0 K
D1 2,00000000 sec
B 003000000 sad
TDO 1

NUC1 130

B 2.90 usec
R =G D0 B
SEOL 100.62484%25 MHz
======== (CHANNEL {72 ========
CEDEPRG [ Z waltzlg

NUCZ 1H
BCREZ 80.00 usec
PLZ =600 B
BLI2 2000 dB
BT 13 20.00 dBR
SEOZ 400.1316005 MHz
FZ — Processling parameters
Bl 32768

SE 100.6127617 MH=z
WDW EM

SSB 0

LB 1:00 Hz
GB 9]

PO 1.40

200 180 160 140 120 100 80 60 40 20

ppm
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Compound 13

BnO
Bno’%

OBn
/&A,O(CHg)gNg

NHCI;Ac
0 OAc
BnO WO
BnO O
Bnow
BnO OH
F'2 — Acguilisition FPara
Date_ 201208
Time @,
INSTRUM spe
PROBHD o mm FPABBO B
PULPROG hmbcgplpend
TD 2.0
SOLVENT CDC
NS
5
SWH A8 9340
FIDRES 1.4128
AQ 0.35389
RG 163
DW 172.8
DE 6
TE 303
CNSTZ2 145.00000
CNST13 10.00000
DO 0.000003
D1 0265163
D2 0.003448
Do 0.050000
D16 0.000Z200
INO 0.000022
======== (CHANNEL f1 =
NUC1L
El 6.
B2 13
BTl —
SEO1 400.13176
======== CHANNEL f2 =
NUCZ 1
B3 D
PLZ =B
SEQOZ 100.62281
====== GRADIENT CHANN
GPNAMI[ 1] SINE. 1!
GPNAM[ 2 ] S LNF. 1
GPNAM|[ 3] SINE ., 1!
GPZ1 20,
GPZ2 30 .
GPZ3 40,
P16 1000.



Compound 14

OBn OCB)n
BnO O Sl -O(CH3)oN3
BnO AcCl3HN
BnOo O
O OAc
Bno@z
BT'IOO
Bmaézgﬁi?
BHOO
Lev
F'2 — Acguisition Parameters
Date 20141021
Time 20.54
l INSTRUM spect
PROBHD 5 mm PARRC RBR/
J PULPROG 230
" * TD 65536
u SCLVENT COE13
V NS 16
J DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
| | AQ 3. 9583745 see
| | | | RG 35.9
5.0 4 K 4 0 ppm DW 60.400 usec
DE 6.00 usec
TE 303.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ========
NUC1 1H
Pl 1.10 usec
PL1 -6.00 dB
SEO1 400.1324708 MHz
F'2 — Processing parameters
ST 32768
SE 400,1300093 MHz
WDW EM
S5B 0
LB 0,30 Hz
s Jr) AL o B 0
PC 1.00
"""""""""""""" [ R U N Y JEErRSTRTESTEER B EX O BN R ] SN R W W ] W N MErREn i e TR R R B B P
7 4 2 ppm

107.76

60.10

31.08
14.26

4.07

19.98




ppm
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5.0
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2.4

5.2

5.0

4.8

4.6

4.4

4.2

4.0
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ppm

Compound 14

OBn OBn
BnO O LS é& -O(CH3)oN3
BnQ @ 7;\00! HN
BnOg @] 3
O OAc
Bnow
BnO 9)
BnOEZ;;Eq2
BnO @
- | — 2
Lev
P2 — Acguisition Parameters
Date 20141021
Time 21 5 9%
INSTRUM Spect
PROBHD 5 mm PARRCO BB/
PULPROG cosygpppgt
TD 2048
SOLVENT CRE1S
NS 1
B 3
SWH 3324.466 Hz
FIDRES l.823215 H=z
AQ 0.3080192 sec
RG 248 « 2
DW 150.400 usec
DE 6.00 Usec
TE 203.0 K
DO 0.00000300 sec
D1 L. 3T220385 sec
D11 0.03000000 sec
D12 0.00002000 sec
D13z 0.00000400 sec
D16 0.00020000 sec
INO 0.00030080 sec
======== CHANNEL f1 ========
NUC1 1H
PO /.10 usec
E.L /.10 usec
Bl 20500.00 usec
PL1 —6.00 dB
PL10 6.13 dB
SEFO1 400.1317800 MHz
====== GRADIENT CHANNEL =====
GPNAM[ 1 ] SINE.100
GPZ1 10.00 %
P16 1000.00 usec
F'l — Acguilisition parameters
TD 212
SEO1L 400.13168 MHz
F'IDRES 6.493102 Hz
SW $.308 ppm
FnMODE OF



Compound 14

130

120

110

100

OBn Ogn
BnO O BnOO &\—*O(CHQ)QNS
BnO g ZiAcCi HN
BnOpq, O 3
O OAc
BnO - Ll
BnO 9)
Bnomj;;gq%
BnO O
L | —12
Lev

F'Z2 — Acguisition Parameters
Date 20141021

Time RNl
INSTRUM specl
PRORHD 5 mm PARRO BB/
PULPROG geptesplsh

SHE 65536
SOLVENT CDC 1.3

NS 2048

DS 4

SWH 23980.814 Hgz
FIDRES 0.365918 Hz
AQD 1l.3664d256 sec
RG 16384

DW 20.850 usec
DE 6.00 usec
TE 303.0 K
NS T2 145.,0000000

Bl 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
—=—m—e—e LHANNEL £l =seareeae
NUC1 L3E

B 6.25 usec
P12 2000.00 usec
PLO 120.00 dBR
PL1 —-6.,.00 dB
SEO1 100.6228298 MHzZ
SP2 12.00 dR
SPNAM | 2 ] Crpoelcomp. 4
SPOALZ 0.500
SPOFEFS2 0 Hz

=== LHANNEL £2 s=se—e=s
CPDPRG[2 waltzl6

NUCZ2 1H

P3 /.10 usec
P4 14,20 usec
B2 50.00 usec
PL2 —6.00 dB
BL.1.2 15.04 dR
SEOZ 400.1316005 MHzZ
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5.4

4.0

3.8
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ppm

35

60

65

70

75

80

85

90

95

100
PpPmM

OBn Ogn
BnO O BnOO &LHO(CHE)QNS
BnO g chc;i HN
BnOq O 3
O OAc
BnO
BnO 9)
Bnow
BnO O
L | —12
Lev
FZ — Acguilsition Parameters
Date 20141021
Time 23.13
INSTRUM SHRIS s B
PRORHD 5 mm PARRO BR/
PULPROG hsgcetgpsp.Z
™D 2048
SOLVENT CDC13
NS 4
DS NS
SWH 3324.468 Hz
FIDRES 1.623275 Hz
AQ 0.3080192 sec
RG 6002
DW 150.400 usec
DE 6.00 usec
T, 303+0 K
CNSTZ 145.0000000
DO 0.00000300 sec
D1 1.38449299 sec
D4 0.00172414 sec
D11 0.03000000 sec
D16 0.00020000 sec
ITNO 0.00002760 sec
ZAGOPTNS
=m—ev—eees DHBANNET; £l =s—==—==m===
NUC1 1H
P1 /.10 usec
P2 14.20 usec
P25 1000.00 usec
PL1 —-6.00 dB
SEO1 400,.1317800 MHz
St CHANNE], £2 ===
CPDPRG [ 2 garp
NUCZ2 13C
P3 .20 Uusec
P14 200,00 usec
P24 Z2000.00 usec
PEPDZ 75.00 usec
PLO 120.00 dR
PL2 —-6.00 dB
PL12 22 .50 dR
SEOZ 100.6208180 MHz
SP 3 12.00 dR
SP 12 .00 dB

Compound 14

SPNAM[3] Crp60,0.5,20.1

SPNAM| /] Crpolcomp. 4
SPOALS 0.500
SPOALY 0.2500

SPOFESS 0 Hz
SPOFESY7 0O Hz



200

|
180

|
160

|
140

|
120

|
100

80

60

40

20
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Compound 14

OBn OBn
BnO O LS &&O -O(CH2)oN3
BnO Z} Z‘ACCI HN
BnOg O 3
O OAc
BnO Ll
BnO ®)
Bnth;;EQf
BnO O
L | —2
Lev
F'2 — Acguisition Parameters
Date_ 20141022
Time 4,01
INSTRUM sEr
PROBHD 5 mm PARRBC BB/
PULPROG 7 gpgal
JEIE 65236
SOLVENT CDELS
NS 4096
DS 4
SWH 261768.010 Hz
FIDRES 0.399445 Hz
AQ w281l 376 ser
RG 13004
DW 19.100 usec
DE 6s 0l USed
TE 303.0 K
D1 2.00000000 sec
ENE 0.03000000 sec
TDO 1
======== CHANNEL fl1 ========
NUC1L 13C
Pl 6.20 usec
Plel =6 . 0l <dB
SES1 100.6248425 MHz
======== CHANNEL f2 ========
CPDPRG [ 2 waltzle
NUCZ 1H
PEPRZ 50.00 usec
PLZ —6.00 dB
Pl 2 15.04 dR
PL13 20,00 dB
SEOZ 400.1316005 MHz
F'2Z — Processing parameters
S 1 32768
SE 100.6127600 MHz
WDW EM
SSH 0
LB 1.00 Hz
GB 0
P 1.40



Compound 14

W, *”L \l&

|

b OBn OBn
“ h BnO O Bno&&ifo(CHgbm
ﬂ BnO ; zAcCl HN
BnOO O 3
W | O OAc
| ono 7507
ppm BnO
Bnow
AR BnO
T -68 | 7 -
= / Lev
[l @ _ F2 — Acguisition Parameters
M @@ Date_ 20141022
‘ Time 4,04
- 70 INSTRUM I
PROBHD 5 mm PABRO RB/
PULPROG hmbcgplpndgt
_ TD 2048
SOLVENT CDC 15
@Q@ NS 3
DS 16
72 SWH 3324.468 Hz
FIDRES 1.623275 Hz
AQ 0.3080192 sec
[ RG 16384
DW 150.400 usec
DE 6.00 usec
; TE. 303.0 K
Q CNSTZ 145.0000000
@ A | % CNST13 10.0000000
@ DO 0.00000300 sec
@ D1 1.01228797 sec
D2 0.00344828 sec
@ D& 0.05000000 sec
D16 0.00020000 sec
INO 0.00002240 sec
esemeemees EHANNET: bl =—=—==—===
@ N L 1H
Bl /7.10 usec
L 14.20 usec
PL.1 —6.00 dB
7 . SEO1L 400.1317800 MHz
@ e SoHBNEEDL 52 sesmsees
@ Q ! ) — 80 NUC?2 13C
s 6.25 usec
PLZ —6.00 dB
- SEO2 100.6228138 MHzZ
@ U ====== GRADIFENT CHANNE], =====
—82 GPNAMI[ 1] STNE.100
GPNAM|[Z ] STNE.100
GPNAM|[ 3] STNE.100
GPZ1 20,00 %
| | | | | | | | | GP7.2 30.00 %
5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 ppm GPZ3 40.10 %

Plg 1000.00 usec



7.439
].428
].424
J.417

7.414

-/
T | | ! |
5.0 4.5 4.0 ppm
- J . § AN
""""" I T e E L T G G G
9 5 4 3 2 bpm
- Ao A KA 1\
< o (@ [N [Sf |® N -
2 s 18| 9] |]] |2 ¢ .

F'2
Date
Time
INSTRUM
PROBHD
PULPROG
TD

OBn
B”O’éﬁ
BnO gOzﬁmclng\J

B

SOLVENT

N>

DS

SWH
FLIDRES
AQ

RG

DW

DE

B2
Al
SF
WDW
S5SB
LB
GB
P

Compound 15
OBn
”ﬁ&

O 0Ac

o 257

nO ®)

o 7507

- O(CH5)oN4

BnO O

H

20120907
Za, 30
spealt

5 mm PABBO BB/
zg30
100000
GLEG Lo

206

2
8276.146
0.082781
6.0400000
20 s 2
60.400
6.00

— Acguisiticn Parameters

Hz
Hz
Sec

MSenE
.5

305.0 K

I 00100200500

0w 7D
= %4500
400.1324708

S

jeisd

dB
MHz

— Processing parameters

321686
400.1300000 MHz
EM
0
Jezld HE
0
)



5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4

ppm

Compound 15
ﬂ OBn OBn
O
BnO O B0 -O(CH3)2N3
By AcCl3HN
BnO O 3
ppm °
- O OAc
BnO Ll
3.4 BnO 0
0 ) 2.0 i BnO- Ll
P BnG
Ay S n O
H
F'2 — Acqulisition Parameters
Date_ 20120207
_ 3_8 Time 23,40
INSTRUM Epeal
PROBHD 5 mm PABBC BB/
- PULPROG cosvapppgt
TD 20438
SOLVENT CRDCL3
— 4 0 NS 8
. BS) &
SWH 3396.739 Hz
L FIDRES 1.6h8564 Hz
A 0.3014656 sec
RG 10.1
| Zl :Z DW 147,200 usec
o i 2.50 usec
T FO3..0 K
Do 0.,00000300 =ec
B D1 1.378347929 sec
Eri-d 0.03000000 sec
D12 0.00002000 sec
""I_‘i B 0.,00000400 sec
D1¢ 0.00020000 sec
INO 0.00029440 sec
======== (CHANNEL ]l ========
NUC1 L H
- 4 6 PO 6.75 usec
’ Pl 6.75 usec
Bl 2500,00 usec
_ Bial: =g B
PL10O Bobl dB
SEO1 400,1317802 MH=
zl-is ====== GRADIENT CHANNEL =====
GPNAM[ 1] SINE.100
GPZ1 10.00 %
] Plé 1000.,00 usec
Fl — Acquisition parameters
— 50 TD 512
i SEFO1 400.,1318 MH=z
FIDRES 65.634256 Hz
- S 6.489 ppm
FnMODE QF
~5.2



1284385
128.63
126.58
128.:586
L2 8. 49

128.45

128.41

L2 8wl
126.34

1.2 8.4

128403

1L2F. 85
1.2 e 94
12787

L2 i &4

12 Fous 72

127.74
L2 e B8
12%:865

127.61

127586
127,51
L2 4 44

12 %27

L2 #.1.8

12 fs U6
181413

16432

J0 8 3
T o]

12.08
Fils B
71505
68 ..92
68473

68.20
68 .0/
67,98
58.72

S50 1
21.12

21,08

18.81
18 .65

168.24
18 4 B
16.09

18.19

140

130

120

110

100

90

80

70

60

50

40

30

20

10 ppm

Compound 15

OBn Og”
BnO olé% ANl
N
- o—7ACCI3HN
O
O 0OAc
BnO s
BnO ®)
BnO s
BnO ®)
| | —2
H
F2 - Acguilisition Parameters
Date 20120208
Time T 2T
INSTRUM Shedb
PREOEHD 5 mm PABBC BB/
PULPROG deptspl3s
TD 55536
SOLVENT ChHELS
NS 6000
B 4
SWH Zagglhagl 4 He
FIDRES Qadeb9l8 HZ
AQ 1l.3664256 sec
RG 16384
DW 20.850 usec
DE 65.00 usec
TE 303.0 K
ENGTZ 145.0000000
D1 2.00000000 sec
B2 0.00344828 sec
D12 0.00002000 sec
TLO 1
—======— BEHANNEL: £1. ===
NUC1 58
Pl 5. 20 EEE
Pl2 2000.00 usec
PLO 120.00 dB
PL1 =6, 5000 &h
SEO] L6228 208 Mg
SP2 .74 dB
SPNAM[ 2] Crpelcomp. 4
SPOALZ 0.500
SPOFFSZ 0 Hz
===——=2— CHANNEIL. £2 =————————
CPDPRE[ 2 waltzls
NUC?Z 1H
E3 6. /5 Uusec
P4 13.50 nusec
EPCPDZ 20.00 usec
PL2 -6.00 dB
PL12 20.00 dB
SFOZ2 400.1316005 MHz
FZ2 — Processing parameters
S 32768
oF L0 el 760 M
WDW EM
SSB 0
LE 1.00 Hz
=B 4]
PC 1.40

-O(CH>5)oN3



e

= >

S

4.0

3.8

3.6

3.4

- 60

- 63

- 70

75

- 80

- 85

- 90

- 95

- 100

ppm

Compound 15

OBn
BnO O Bn(%j
BnO AcCl
BnO O
O
O OAc
BnO Ll
BnO ®)
BnO Q
BnO O
H
F'2 — Acquisition Parameters
Date 20120%08
Time 7 izl
INSTRUM spect
PROEBHD 5 mm PABBC BB/
PULPROG hegeoetgpsp. 2
TD 2048
SOLVENT Gl 1
NS 16
DS 16
SWH 3396,739 Hz
FIDRES 1.658564 Hz
AQ 0,3014de56 sec
R 45,3
DWW 147.200 usec
DR 6,00 usec
THE 3 35l [
8 e 145.0000000
Do 0.00000300 =ec
D1 1.392063704 sec
D4 0.00172414 sec
T 0.,03000000 sec
D1& 0.00020000 sec
IO 0.00002760 sec
HAGOPTNS
======== (CHANNEL ]l ========
NUC1 1H
Pl .75 usec
B2 13+508: usec
P2& 1000.,00 usec
B2l —6,00 dB
01 400,1317802 MH=z
======== (CHANNEL 2 ========
CEDPREG[Z garp
NUC?Z 1340
B 5.90 usec
Pl4 500,00 usec
P24 2000,00 usec
PERPTZ 75.00 usec
PLO 120,00 dB
PLZ SRR R
PEaz 23080 B
SEC2 100.6208180 MH=
SP3 6,74 dB
SEB 6,74 dB
SPHNAM[3] Crpel,0.5,20.1
SPMAM [ 7] Crpelcomp. 4
SPOALSZ 0,500
SPOALT b i

SPCEFSE3 0O Hz
SPEFEEST 0 .Hz

====== GRADIENT CHANNEL =====

GPNAMI[ 1] SINE.100
GPNAMI[ 2] SlMEL 100

GPZ1 s0.00 %
GPZZ 2L LR S
P1lé& 1000,00 usec

OBn|
0
sHN

- O(CH»5)oN4




Compound 15

-0O(CH>5)oN4

AT WO OO~ OOWOFTNNDONLS AN NAWN DO N~ T 0O O = OBn OBn
NN AT ON TSN NN DOMOCOOONDFNAATNDEATTDAANOOLAINOFANAMOLOCDHTT NN OO O /é% BnO O
G % RO % OB OE B %% % OE § W & m & B W & W E B W E W T B M & # Te & W A& W ot 80 %o <F oy ol 00 o WS v og o 0 8O a0 ey ) en el O% a0 B pe o 0 i) ) 6 ey BnO 0
0O 0O O GC 00O OWOEIM~M~M~00010 000 WOOOIMMIM ] = s s ¢ s s o s s ¢ = ¢ ¢ 3 o o o * & =+ & s s s s s o o + s » BnO
MO®OMMHMHMOMMOMMOHMMOMOOHMOANATNNNNNNNNANNNANNANNNNANNOONTT>=OOWINOHOOHTNNHMMNONAONW®®O®OEO 0o AcCl;HN
r*""ﬂﬂ#ﬂ#ﬂﬁ#ﬂ#ﬂﬂ#ﬁﬂJ/z;zégégiﬁiﬂJ O 0Ac
BnO Ll
BnO O
BnD\;Qz
Ll BnO ﬁ)
H
FZ2 — Acguisiticon Parameters
Date_ 201208509
Time Ty T
INSTRUM spect
PROBHD 5 mm PABROC BR/
PULPROG zgpg30
J TD 65536
SOLVENT e 3
NS 20000
DS 4
SWH 2ipl el HZ
FIDRES 0.39%445 Hz
. AQ 1.2517376 gec
| | | | | | | | RG 9195, 2
32 80 /8 Jo 74 72 0 m . POl meee
EDE) DE ©6.20 usec
TE 303.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== (CHANNEL ]l ========
NUCL 1308
EAlL 2.90 usec
PL.1 -6.00 dB
SEOL 100.6248425 MHz
—======= (CHANNEL 2 ========
CEDPRG|[ Z waltzlb
NUCZ 1H
PLRZ 80.00 usec
PLZ -6.00 dB
PL1Z 20.00 dB
Bz 20.00 dB
SEOZ 400.1316005 MHz
F'2 — Processing parameters
ST 32768
SF 100.6127650 MHz
WDW EM
o B 0
LB L«G0 Hz
GB 0
PC 1.40

| | | | |
200 180 160 140 120 100 80 60 40 20

ppm



ppm

Compound 15

OBn
0
O BHO&JO(CHQ)QNB

BnO O
| | — 12
H
%\ F'2 — Acquilisition Parameters
| @ QU Date 20120909
Time R ey
INSTRUM spect
PROBHD 5 mm PARBC BB/
— 70 PULPROG hmbegp lpndgt
TR 2048
SOLVENT CDCL13
NS 32
0S 16
SWH 3396.739 Hz
FIDRES 1.658564 Hz
@@ Yo 0.3014656 sec
[ RG 16384
O 72 D 147,200 usec
DE 6,00 us=sec
TE 303.0 K
CHNST2 145.0000000
CNST13 10.0000000
é 4 @ @ | DO 0.00000300 sec
N D1 .01843202 sec

1

0.00344828 sec
Do 0.05000000 sec

0.00020000 sec

0

; INO ,00002240 sec
m— ———————— CHANNEL f1l =———=——o
o) NUC1 19
P 6,75 usec
B2 13.50 u=ec
PL1 —6.00 dB
SFO1 400,1317802 MHz
———————— CHANNEL f2 =—==—=——===
— b NUC2 13C
P 5,90 usec
PL2 —6.00 dB
g SFO2 100.6228138 MHz
— 78
—=———= GRADIENT CHANNEI, =====
GPNAM [ 1] SINE.100
N GPNAM[2 ] SINE.100
@ . CPNAM[ 3] SINE.100
v CPZ1 50.00 %
CPZ2 30.00 %
GPZ3 40,10 %

1000,00 usec

_.iS() P16

— 82

53 5.2 5.1 5.0 49 48 4.7 46 45 44 43 42 41 4.0 39 38 3.7 3.6 3.5 3.4 ppm



Compound 16

- _ _
) OBn Dgn
" BnO O BHOO/&A;O(CHz)st
L =ne Cl,AcHN
BnO,, @Qz JAG
O OAc
BNO - Ll
BnO O
Bnow
Lev
F2 — Acguilisition Parameters
Date 20140802
“ Time 16.13
INSTRUM Cleiclen
PROBHD 5 mm PABRO RB/
PULPROG Zg30
h ﬁ ™D 60036
SOLVENT 2 1.2
' NS 128
ke o
I SWH 8278.146 Hz
FIDRES 0, 126314 Hz
AQ 3.9583745 sec
l | | | L | RG 57
DW 60.400 usec
Jad Dald 4.3 4 .0 ppm oF e Wasiies
TE 303.0 K
D1 1.00000000 sec
TDO 1
Grease
4 ===c==—== {HANNE]L: 1] ========
NUC1 1H
Pl /.10 usec
PL1 =g, 00 dB
SEOL 400.1324708 MHz
Grease
* H:0 F'2 — Processing parameters
. ST 32768
% l SE 400.1300096 MHzZ
WDW EM
SE5ER 0
LB Fendl) HEZ

. i JJUW s e

hw |5 i w0 S INEER GEE W wie dof el cwcalll g2 naw |l e e cgen GGl o e Low vees wellllne a%e wq|f mewt W [[5 weedlke a0 e Sl maee ced [Peese Goe [ e w] tend sese il ¢
90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm

N/ R R W P W

1.00 —

9.07
75.83
62.01

4.12
11.82
99.91

152.17



Ppm

9.2

5.6
ppm

Compound 16

SEin OBn |
O
B%?}Sﬂ Bno&ﬂO(CHz)zhh
BF'IOO @07 C!SACHN

O OAc
Bnow
BnO O
Bnog\oj
B BnO ﬁ) __3
Lev
FZ2 — Acqulsition Parameters
Date 20140802
Time 1% 15
INSTRUM Specil
PROBHD 5 mm PABBO RR/
PULPROG cosygpprrpdgt
L) 2048
SOLVENT SLiNdR.
NS 4
B 3
SWH 3767 .8979 Hz=
FIDRES 1.849550 Hz
AQ 0.2703360 sec
RG 224
DW 132.000 usec
DE 5.50 usec
T 303.0 K
DO 0.00000300 sec
BAN 1.40906799 sec
D11 0.03000000 sec
. 2 0.00002000 sec
Bl 3 0.00000400 sec
D16 0.00020000 sec
INO 0.00026400 sec
======== CHANNEL ] ========
NUC1 1H
PO /.10 usec
Bl /.10 usec
Bl7 2500.00 usec
PL1 =iy UHE OR
PL10O 6.13 dB
SFO1 400.1315756 MHz
====== (GRADIENT CHANNEL =====
GENAMI[ 1] SINE.100
GPZ1 10.00 %
P16 1000.00 usec
Fl — Acqulsltion parameters
TD 51 2
SFO1 4010 .36 MHZ
FIDRES ¥ w30a0l. He
SW 9.467 ppm
FnMODE OF



Compound 16

OBn ,,,,ogn
BHOI% ﬁ?}/ O(OH2)2N3
BnO
BnO "7\07 ClsAcHN
O O N O OO S M S0 O 0 WL W \D o O
NO N TN AN OO N AN O A0 OO TANMNODONO ANOEO OO O™ N O WD —
s e s e e s e e e e s s e e s e s e e e e e e N O IO ONOFTFNONAS AT AOADNOITITN AN O~-O0ONMEONM ASNC OSSN A O A O OAc
00 0 00 00 0D 00 0D 00 00 D e [ o+ s s = I S T T I L I T I A I S T Y SR + e s e+ . I T S S S
O] O 0N O O N O] O NN NN NN NS e NNy Oy O Oy oy MMy W) s o0 O OY 000 00D O OO 20NN AHOY D00 0D 0 0 =
e o o v o vt e o e i et e e i vt s e o e O Y 00 0D O e[S DD s D DS PP D [ [ Do = [ = D= 0 W0 W00 W@ inmmol oo & 6o & s o Qj:;u?)
= |\ N =
BnD O 3
LEV
FZ2 - Acguilisiticn Parameters
Date 20140802
Time 22610
INSTRUM SIS
PRORHD 5 mm PABRO RB/
PULPROG deptspl3s
TD 65536
SOLVENT S L3
NS g 120
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664256 sec
RG 16384
DW 20.820 usec
DE 6,00 usec
TE 303.0 K
CNSTZ2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL [l ========
NUC1 1.3
2l O+ 20 usee
P12 2000.00 usec
PLO 120.00 dB
PL1 —-6.,.00 dB
SEFO1 100.6228298 MHzZ
SP2 12.00 dB
SPNAM[ 2 ] CrpolUcomp. 4
SPOALZ2 e D00
SPOFESZ 0 Hz
======== CHANNEL {72 ========
CPDPRG[Z waltzlo
NUCZ2 1H
P3 /.10 usec
P4 14,20 usec
PCPDZ 20.00 usec
P12 —-6.00 dBR
PL12 15.04 dR
SEO2 400.1316005 MHzZ
F'2Z — Processing parameters
ST 32768
SE 100.6127690 MHz
WDW B M
""""" B R e P S e Al gt [ vt NSl 1 170 [ i | e 1 o )W 5 = S i vt e g 9 3 i |25 P o et || e i 2 ]| o6 e Grnean g o S e e P SER 0
LR 1,00 Hz
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm o :
B 1.40



Ppm

95

ppm

Compound 16

OBn |
-OBn o
BnO O BnOg L O(CHs),N5
s ClsAcHN
BnO O 3
O '—7\
O OAc
QO
BnO
/
BnO O
O
BnO
BnO
J 3
Lev
F2 - Acguisition Parameters
Date_ 20140802
Time A
INSTRUM spect
PROBHD S mm PABBC BB/
PULPROG hesgqeoetgpsp. 2
TD 2048
SOLVENT GOG L2
NS &
D3 16
SWH A8 el He
FIDRES 1.84%550 Hz
AOQ 0.2703360 zec
RG 8152
DW 132,000 usec
DE 6.00 usec
TE 303.0 K
CNSTZ 145.,0000000
DO 0.00000300 sec
D1 1.42135704 sec
D4 0.00172414 sec
D11 0.032000000 zec
D1é 0.00020000 sec
THO 0.00002760 sec
ZGOPTNS

NUZ1 1H

Pl 7.10 usec
EZ 14.20 usec
EZ8 1000.00 usec
FL1 -6.00 dB
SROL 400.13157b6 MHZ

CFDPRG[Z Jarp

NUC2 138

P33 .20 usec
Fl4 200,00 usec
P24 2000.00 usec
FCPDZ T 00 myeo
FLO 12000 dB
FLZ -6.00 dB
BLLZ 22 .50 dB
SFO2 100.6208180 MH=
SP3 1.2 000 3B
SR 12.00 dB
SPNAM[Z] ©rpel; 092051
SPHAMI[ 7] Crp6lcomp. 4
SPOALS 0.500
SPOALY 0.500

SPOFFS3 O He
SPOFFST7 0 Hsz

====== GRADIENT CHAMNNEL =====

GPMNAMI[ 1] SINE. 100
GPMAMI[ Z ] SINE.100
GPZ1 80.00 %
GPZZ2 2010 %
Bilg 1000.00 usec
F1 - Acguisition parameters
T a2
SEOL 100.6208 MH=z
FIDRES 25.374508 Hg
S 180.000 ppm
FnMODE Echo-Antiecho
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Grease
*
Grease
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*

Compound 16
OBn OBn
0O BnO O
BnO &IEO(CHQ)st
BnO
BnO @27 ClsAcHN
O
O OAc
Bnom
BnO O
BnO@Qj
BnO (i) u 3
Lev
FZ — Acguilisition Parameters
Date_ 20140807
Time 6.48
INSTRUM Spaat
PROBHD 5 mm PARBO BR/
PULPROG zgprg30
TD 65536
SOLVENT LGS
NS 12288
DS 4
SWH 26178.010 Hz
ETDRES 0.399445 Hz
AQ 1.2517376 sec
RG 4597.6
DW 12.100 usec
DE 6.200 usec
TE 303.0 K
T 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 6.25 usec
PL1 —6.00 dB
SEO1 100.6248425 MHz
======== CHANNEL {2 ========
CPDPRG |2 waltzlo
NUC?2 1H
PCEDZ £0.00 usec
PliZ —6.00 dB
PL12 15.04 dB
P13 2440 B
SEO2 400.,1316005 MHz
F'2 — Processing parameters
Sl 32768
SE 100.6127630 MHz
WDW EM
258 0
LB 1.00 Hz
GB 0
12 1.40
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5.6 5.4 D.2 5.0

4.8 4.6 4.4 4.2 4.0 3.8 3.6

Compound 16

-OBn ""’Ogn
BHOIXE;% Bnom-’O(CHg)zNg
BnO
BHOO -—7\07 Cl;AcHN
O OAc
BnO Q
BnO O
Bnow
BnO ('i) B 3
Lev
F2 — Acgulisition Parameters
Date_ 20140803
Time 15.24
INSTRUM gpest
PROBHD 5 mm FABBO BB/
PULPROG hmbcgplpndgt
TR 2048
SOLVENT CERC13
NS 32
DS 16
SWH T8 879 Hz
FIDRES 1.849550 Hz
A 0.2703360 sec
RG le384
DWW 132.000 usec
DE 6.00 usec
L 303.0 K
CNSTZ 145.,0000000
G2 5.0000000
DO 0.00000300 sec
D1 2.04915190 sec
D2 0.00344828 =sec
D& 0.10000000 sec
D16 [L.0Q0020000 seo
ITNO 0.00002240 sec
======== CHANNEL fl ========
NUC1 1H
Bl 7.10 usec
EZ 14.20 usec
Bl -6.00 dB
SEO1L 400.1315756 MHz
======== CHANNEL {2 ========
NUCZ 13¢
B3 .25 Usew
ET.2 —6.00 dB
SEOZ L0, 2838, MHz
====== GRADIENT CHANNEL =====
GPNAMI[1 ] SINE.100
GPNAMI[Z2 ] SINE.100
GPNAMI[ 3] SINE.100
GPZ1 20.00 %
GPZZ 30.00 %
GPZ3 40.10 %
M) 1000.00 usec
F1l - Acguisition parameters
TD k2
SEO1L 100.6228 MHz
FIDRES 13596539 HE
SW 221.833 ppm
FnMODE OF



Compound 17

OBn |
B
O n o
BnO
?07‘ ClzAcHN

W

[~ WO O < OO QN O OO O W WO <HF O O N O Oy
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[ ([P [P [ [P [ [P [T [ B[S [P [P ([P B [P [P [ [ [F [B= [F= [
l |
¥
| | | |
5.0 4.5 4.0 3.5  ppm
|
""""" B R et oL S s R B i PRl i LA I R el SR D S L e S L S S B e e
9 8 7 6 5 4 2 1 ppm
Ty ™ (L] | OO M M=~ WD » ML - DO
S ale|la |e=|=| [ SELS ©|&|o
P N|(=| | O D|vr=||M= N ™ v=| 0N || N
Ty Lo’ < N N
s

BnO @)
B nO o _-3
H

F'Z2 — Acguilisition Parameters
Date 20140819
Time 1317
INSTRUM Spedl
PROBHD 5 mm PARRO BR/
PULPROG 7Zg30
TD 65536
SOLVENT CDE13
NS 16
B 7
SWH 32 718.146 Hz
FIDRES 0.126314 Hz
AQ 5.9583T45 sec
RG 90.05
DW 60.400 usec
DE 6,00 usec
TE 203.0 K
BN 1.00000000 sec
TDO 1
======== CHANNEL fl1 ========
NUC1L 1H
EL /.10 usec
Elil —6.00 dB
SEOL 400.1324708 MHz
FZ — Processirnig parameters
S 22 768
SE 400.1300437 MHz
WDW EM
558 0
LB O30 H&
GB 0
PC 1.00
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Compound 17

BnO

OBn Ogn
Bn(;xi;% "% -O(CH),N3
Bnoo 0-7 Cl3AcHN
O OH
Bno;wc’
BnO 9)
BnO L lf
BnO

© 3

H
FZ2 — Acquisition Parameters
Date_ 20140819
Time I e T
INSTRUM spect
PROBHD 5 mm PABRO BR/
PULPROG cosygpprpgt
EEi 2048
SOLVENT Chel 3
NS .
DS 8
SWH 3140.704 Hz
FIDRES Twhdadad? He
AQ 0.3260416 sec
RG 64
DW 158.200 usec
DE 6.20 usec
TE 3034 B K
DO 0.00000300 sec
D1 1.35377204 sec
D11 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
TNO 0.00031840 sec
======== (CHANNEL {1 ========
NUC1 1H
B 1.10 usec
B 7.10 usec
P17 2500.00 usec
B Ta7, =5, 00 ¢l
PL10O 6.13 dB
SEO1 400.1316688 MHz
====== GRADIENT CHANNEL =====
GEPNAMI[ 1 ] SINE.100
GPZ1l 10,00 %
IS L0 00 sreess
Fl — Acgquisition parameters
TD 128
SEOL 400,1317 MHz
FIDRES 24,.536747 Hz
SW 7.849 ppm
FnMODE QF
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Compound 17

BnO

OBn |
é&
BnO @07 Cl,AcHN
BHC) O
BnO |
O |3
H
F'2 — Acgquisition Parameters
Date_ 201408189
Time 22.18
ITNSTRUM Soeak
PROBHD 5 mm PARRO BB/
PULFROG deptspl3s
TD 60030
SOLVENT Gl 3
NS 4096
DS 4
SWH 23980.814 Hz
FIDRES D4+365918 HZ
AQ 1.36064256 sec
RG 16384
DW 20,850 usec
DE 6.00 usec
T 303.0 K
CNSTZ 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D17 0.00002000 sec
06 1
======== CHANNEL f]1 ========
NUCT 13C
Bl .28 lged
Bl 2000.00 usec
BLO 120.00 dBR
PL1 —6.00 dB
S G 1O 6280 98 MHEE
S 1.2, O «B
SENAMI[Z ] CrpolUcomp .4
SPOALZ b 508
SPOFFsZ2 0 He
======== (CHANNEL 2 ========
CEPDPRG[Z waltzlé
NUCZ TH
P3 710 uses
P4 14.20 usec
BERE2 g0.00 usec
PLZ —6. 00 dB
PTL.1Z 15.04 dBR
SR 400.1316005 MHz
F'2 — Processing parameters
Sl 32768
ek 100.6127620 MHzZ
WDW EM
Shen 0
LB 1.00 Hz
GB §
P .40

O(CHz)2N3
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Compound 17

OBn OBn
Bnoﬁi;% 8O N=0
BnO 3
BnO 0-7 Cl3AcHN
O
O OH
g
BnO 9

Bno@gj
BnO ®)

-O(CH3)aN3

H
F2 — Acquisition Parameters
Date 2014081¢%
Time Lot e |
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG hegeetgpsp. 2
TD 2048
SOLVENT EEELA
NS 16
R 16
SWH 2140.704 Hez
FTDRES L#w533547 He
AQ 0,3260416 sec
R 18320.4
Dy 152:.200 usec
DE 5.00 usec
BT 30300 K
CNSTE 145,0000000
[T 0.00000300 sec
D1 L. 30606058 F Hag
D4 0,00172414 =ec
Pl 0.03000000 sec
ELlG 0.00020000 sec
IMNO 0,.00002760 =zsec
LGOPTNS
======== (CHANNEL ]l ========
NUC1 1H
Bl 7.10 usec
B 14.20 usec
P28 1000.00 usec
FL1 =000 B
SEHO1 400,1316688 MH=z
======== CHANNEL 2 ========
CPDPRG[2 Jgarp
NUC2 il i
4 b.25 usec
El4 500,00 usec
P24 2000,00 usec
A =l e 75.00 usec
FLO 12008 dB
EliZ =500 8B
B2 P50 dB
SHE S 100,6208180 MH=z
SP3 12.00 dB
SET 12.00 dB
SPMNAM[3] Crpe0,0,.5,20,1
SPMNAM[ 7] Crpelcomp. 4
oPOALZ D200
o POALT D200

SPOQEESS O HZ
SPQEEST O HZ

====== GRADIENT CHANNEL =====

GPNAMI[ 1] SINE.100
GPNAMI[ 2] SINE.100
GPZ1 60,00 %
GPZ2 20,10 %
Bl 1000.00 usec
Fl — Acgulsition parameters
T B
SEO1 100.6208 MHz
FIDRES 55,374508 Hz
S 180.000 ppm
FnMODE Echo-Antlecho
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Compound 17

O OH
Bnow
BnO ®)
07507
BnO 9 | 3
H
F'Z — Acquilisitlion Parameters
Date 20140820
Time e G
INSTRUM spech
PROBHD 5 mm PARRBO BB/
PULPROG sigpagasll
TD 6036
SOLVENT CDC13
NS 2120
DS =
SWH 251165, 010 Hz
FIDRES 0.399445 Hz
AQ 1221 F376 seg
RG 13004
DW 194100 lUses
DE 0.00 usec
LE 30353.0 B
D1 2.,00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 150
71l b.25 usec
Flal —6.,00 dB
SEO1L 100.0248425 MHz
======== (CHANNEL f2 ========
CPDPRG [ 2 waltzl6
NUCZ 1.H
PCPDZ 80.00 usec
BLiZ —6.00 dB
FL12Z 10.04 dB
PTil3 20,00 dB
SEO2 400.1316005 MHz
F'2Z — Processing parameters
el 32768
SE 100.0127541 MHz
WDW EM
SSH 0
LB 1.00 Hz
GB 0
Pe 1.40
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