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Experimental Data for Compounds

General Procedures. All organic reagents were purchased from either Sigma-Aldrich Chemical
Company or Acros Organics, unless otherwise stated. All reactions were performed under an
atmosphere of nitrogen unless noted otherwise. Reactions were monitored by thin-layer chromatography
(TLC) carried out on Whatman reagents 0.25 mm silica gel 60-F plates that were visualized using UV
light and/or aqueous cerium sulfate staining, followed by heating. Flash chromatography was carried
out with silica gel 60, 230-400 mesh (0.040-0.063 mm particle size) purchased from EM Science. NMR
spectra, including lH, 13C, DEPT, H-H COSY, and H-C HETCOR experiments, were recorded on a
Varian UnityPlus 300, or a Varian INOVA-500, or Varian DirectDrive 600 spectrometer. Proton and
Carbon chemical shifts were referenced to residual solvent peaks. NMR signal assignments for
synthesized compounds were performed on the basis of H-H COSY, H-C HETCOR, and DEPT
experiments. High-resolution mass spectra were obtained at the Department of Chemistry and
Biochemistry, University of Notre Dame via FAB ionization, using a JEOL AXS505HA mass

spectrometer.

Analytical high performance liquid chromatography (HPLC) was performed on Waters 2414
instrument with SunFire C18 reversed-phased column (Waters) or delta-pak C18 reversed-phased
column (Waters) using a linear gradient of 2-15% acetonitrile in water supplemented with 0.1% TFA
over 40 min at 1 mL/min. Detection of the samples was by UV at 205 nm. Preparative HPLC
purifications were performed using delta-pak C18 reversed-phased column, 100 A pore size, 19 x 300

mm.

Crystals were examined under Infineum V8512 oil and placed on a MiTeGen mount, then transferred
to the 100 K N, stream (or 296 K) of either a Bruker SMART Apex CCD diffractometer or Bruker X8-
Apex II CCD diffractometer. Unit cell parameters were determined from reflections with I > 10o(I)
harvested from three orthogonal sets of 30 0.5° ® scans. Data collection strategy was calculated using
COSMO, included in the Apex2 suite of programs' to maximize coverage of reciprocal space in a
minimum amount of time. Average 4-fold redundancy of measurements was sought. Data were
corrected for Lorentz and polarization effects, as well as for absorption. Structure solution and
refinement utilized the programs of the SHELXTL software package.” Full details of the X-ray structure

determinations are in the CIF files included as Supporting Information.

! Apex2. Bruker-AXS: Madison, WI, 2008; Vol. 58.
2 Sheldrick, G. M., Acta Crystallogr. A. 2008, 64, 112-122.
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Kinetic studies. The assays were carried out in 20 mM sodium phosphate buffer, pH 7.0, at 25 °C
with substrate concentrations ranging from 50 uM to 3.0 mM and 1.5 uM of AmpD. The reaction
mixtures were incubated at 25 °C for 30 min. The reactions were stopped by the addition of 2 volume of
0.075% TFA in water. Reaction products were separated and quantified on a C18 reversed-phase HPLC
column (Symmetry Shield RP18, 5 um, 3.9 mm by 150 mm; Waters) on a PerkinElmer series 200
System. The column was equilibrated with 0.05% trifluoroacetic acid in water and eluted with a linear
acetonitrile gradient from 0 to 15% over 40 min with a flow rate of 1 mL/min. The column effluent was
monitored at 205 nm. The catalytic activity of the AmpD was quantified from the rate of substrate

disappearance and of pentapeptide appearance.

4-0-Benzyl-3,6-di-O-tert-butyldimethylsilyl-D-(=)-glucal (4b). The procedure was adapted from
that reported by Bartolozzi et al.> A solution of 3 (37 g, 0.10 mol) in anhydrous DMF (400 mL), was
treated with NaH (8.0 g, 0.20 mol, 60% in oil), in three portions under vigorous stirring. The resulting
mixture was stirred at 35-40 °C for 30 min, followed by dropwise addition of a solution of benzyl
bromide (17 mL, 0.14 mol) in DMF (10 mL), at the end of which the solution was stirred for 24 h. A
total of 200 mL of hexanes were added and the biphasic mixture was vigorously stirred for 15 min and
then the layers were allowed to separate. The upper layer was dried over MgSQ,, filtered, and
concentrated in vacuo, and the residue was purified by column chromatography on silica gel
(hexanes/Et,0, 5:1), to afford the main fraction of 4b (9.3 g) as a colorless oil in 20% yield. The lower
phase was evaporated to dryness. The residue was carefully diluted with water, neutralized with AcOH
(10%), and extracted with EtOAc (2 x 250 mL). The combined organic solution was washed with water,
dried over MgSQ,, filtered, and was evaporated to dyness under reduced pressure. The residue was
chromatographed on silica gel using a gradient elution of 20% — 95% Et,O in hexanes to provide the
main compound as 4a in 65% (23 g). When this reaction was performed in anhydrous THF instead of
DMF, compound 4b was obtained as the major product in 89%. Compound 4b: "H NMR (500 MHz,
CDCl), 6 0.07, 0.09, 0.10 and 0.11 (4xs, 12H, SiCH3), 0.91 and 0.93 (2xs, 18H, Si-C(CH3)3), 3.66 (dd,
J=28.1,6.1 Hz, 1H, H-4), 3.85 (dd, J = 11.5, 2.3 Hz, 1H, H-6a), 3.90 (m, 1H, H-5), 3.97 (dd, J = 11.4,
4.6 Hz, 1H, H-6b), 4.35 (m, 1H, H-3), 4.65 (dd, J = 6.2, 2.6 Hz, 1H, H-2), 4.74 and 4.83 (AB, J =11.2
Hz, 2H, OCH.,Ph), 6.32 (dd, J = 6.2, 1.2 Hz, 1H, H-1), 7.28 - 7.39 (m, 5H); °C NMR (126 MHz,
CDCl3), 0-5.2 (q, SiCH3), -5.0 (q, SiCH3), -4.5 (g, SiCHs3), -4.3 (g, SiCH3), 18.0 and 18.5 (2xs, Si-
C(CH3)3), 25.9 and 26.1 (2xq, Si-C(CHj3)3), 62.1 (t, C-6), 69.1 (d, C-3), 74.0 (t, OCH,Ph), 76.6 (d, C-4),
78.2 (d, C-5), 103.3 (d, C-2), 127.8, 127.9, 128.5, 138.5, 143.6 (d, C-1); HRMS (FAB), calcd for

3 Bartolozzi, A.; Pacciani, S.; Benvenuti, C.; Cacciarini, M.; Liguori, F.; Menichetti, S.; Nativi, C. J. Org. Chem.
2003, 68, 8529-8533.
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C,5H4304S81, (M—H"), 463.2700, found 463.2702. 4-O-benzyl-6-O-tert-butyldimethylsilyl-D-(-)-glucal
(4a): "H NMR (600 MHz, CDCl3), § 0.09 (s, 6H, SiCH3), 0.91 (s, 9H, Si-C(CH3)3), 2.41 (d, J = 5.6 Hz,
1H, C(3-OH), 3.67 (dd, J = 8.3, 6.3 Hz, 1H, H-4), 3.85 (dt, J = 8.3, 2.6 Hz, 1H, H-5), 3.95 (br. s, 2H, H-
6), 4.28 (br. s, 1H, H-3), 4.70 (dd, J = 6.1, 2.2 Hz, 1H, H-2), 4.78 and 4.80 (AB, J = 11.7 Hz, 2H,
OCH,Ph), 6.34 (d, J = 6.1 Hz, 1H, H-1), 7.26 - 7.42 (m, 5H). C NMR (151 MHz, CDCl;), § -5.5 (q,
SiCH3), -5.2 (q, SiCH3), 25.8 (q, SiCH3), 62.3 (t, C-6), 68.0 (d, C-3), 73.6 (t, OCH,Ph), 77.0 (d, C-4),
77.5 (d, C-5), 102.2 (d, C-2), 127.8, 127.9, 128.5, 138.4, 144.4 (d, C-1); HRMS (FAB), calcd for
C19H2904Si (M—H"), 349.1835, found 349.1847.

4-0-Benzyl-D-(-)-glucal (5). A solution of compound 4b (16 g, 34 mmol) in anhydrous THF (140
mL) was treated with dropwise addition of tetrabutylammonium fluoride (70 mL, 1.0 M in THF) in an
ice-water bath. The stirring was continued at room temperature until the starting material was consumed
(4 h). The mixture was cooled again in the ice-water bath and was treated with acetic acid (5 mL) and
the solvent was removed in vacuo and the residue was taken up in CH,Cl, (50 mL), washed with aq.
NaHCO;3, and the organic layer was dried over MgSQy, filtered, and concentrated. The crude product
was crystallized from hexanes/EtOAc (5/1). The crude mother liquids from crystallization were further
purified by column chromatography on silica gel using Et,O to give the desired product (7.2 g, 90%,
combined from recrystallization and column chromatography) as a white solid. "H NMR (500 MHz,
CDs;CN) & 3.68 (dd, J = 9.0, 6.4 Hz, 1H, H-4), 3.85-4.00 (m, 4H, H-5, H-6, OH), 4.36 (d, J = 6.6 Hz,
1H, H-3),4.71 (dd, J = 6.2, 2.2 Hz, 1H, H-2), 4.80 and 4.95 (AB, J = 11.5 Hz, 2H, OCH,Ph), 6.33 (d, J
= 5.8 Hz, 1H, H-1), 7.32 (m, 5H); >C NMR (126 MHz, acetone-ds), 8 61.7 (t, C-6), 69.5 (d, C-3), 74.0
(t, OCH,Ph), 77.7 (d, C-4), 78.9 (d, C-5), 104.9 (d, C-2), 128.0, 128.4, 128.9, 139.9, 144.1 (d, C-1).

1,6-Anhydro-4-O-benzyl-2-iodo-2-deoxy-B-D-glucopyranose (6). We used a variation of the
procedure of Tailler et al* for the transformation of compound 5 to 6. 4-Benzyl-D-glucal (5, 2.4 g, 10
mmol) in acetonitrile (30 mL) was mixed with 4 A molecular sieves (1 g) and (Bu;Sn),0O (4.8 g, 8.0
mmol) and the resulting mixture was refluxed for 2 h. After cooling to room temperature, iodine (3.0 g,
12 mmol) was added in several portions, followed by the addition of propylene oxide (0.6 mL), and the
mixture was stirred for 20 h at room temperature. Workup was carried out by filtration and evaporation
of the volatile compounds in vacuo. The residue was then taken up into EtOAc and the organic phase
was treated with aqueous sodium thiosulfate. The organic layer was separated, dried over MgSOs,
filtered, and the solvent was evaporated to dryness. The crude product was then purified by column

chromatography on silica gel using hexanes/Et,;0O, 3/1 to 1/1 to give compound 6 as a white solid (3.3 g,

* Tailler, D.; Jacquinet, J. C.; Noirot, A. M.; Beau, J. M. J. Chem. Soc., Perkin Trans. 1 1992, 3163-3164.
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91%). Crystals were grown from mixed solvents of hexanes and Et,O and used for determination of X-
ray crystal structure. 'H NMR (500 MHz, CDCl3) 6 2.77 (d, J = 6.6 Hz, 1H, OH), 3.43 (t, 1H, H-4),
3.69 (dd, J = 7.5, 5.5 Hz, 1H, H-6), 3.93 (m, 1H, H-2), 4.07 (d, J = 7.4 Hz, 1H, H-6), 4.26 (m, 1H, H-3),
4.63 and 4.75 (AB, J = 12.0 Hz, 2H, OCH,Ph), 4.63 (m, 1H, H-5), 5.75 (s, 1H, H-1), 7.40 (m, 5H); "*C
NMR (126 MHz, CDCl;) 6 26.4 (d, C-2), 66.3 (t, C-6), 71.5 (t, OCH,Ph), 72.6 (d, C-3), 75.1 (d, C-5),
78.6 (d, C-4), 103.5 (d, C-1), 127.8, 127.9, 128.5, 137.4; HRMS (FAB), calcd for C3H610, (M+H"),
363.0093, found 363.0074.

4-0-Benzyl-1,6:2,3-dianhydro-p-dD-mannopyranose (7). A mixture of compound 6* (3.6 g, 10
mmol) and K>COs3 (1.5 g, 11 mmol) in acetonitrile (150 mL) was stirred for 2 h at 60 °C. The mixture
was filtered through a layer of Celite and the residue was washed with acetonitrile. The combined
filtrates were evaporated to yield compound 7 (2.0 g, 85%), which was pure by NMR, thus used directly
in the next step. Use of Ag,COs gave reaction outcome to produce compound 7 in 84%. '"H NMR (500
MHz, CDCls) 6 3.19 (dt, J = 3.8, 0.8 Hz, 1H, H-3), 3.45 (t, J = 3.5 Hz, 1H, H-2), 3.65-3.72 (m, 3H, H-5,
H-6), 4.51 (dd, J = 5.8, 0.8 Hz, 1H, H-4), 4.73 (s, 2H, OCH:Ph), 5.71 (d, J = 3.2 Hz, 1H, H-1), 7.20-
7.39 (m, 5H); *C NMR (126 MHz, CDCls) & 47.7 (d, C-3), 54.3 (d, C-2), 65.7 (t, C-6), 71.5 (d, C-4),
72.1 (t, OCH,Ph), 73.6 (d, C-5), 97.5 (d, C-1), 127.8, 128.1, 128.6, 137.2; HRMS (FAB), calcd for
Ci3H1304 (M), 233.0814, found 233.0797.

1,6:2,3-Dianhydro-B-D-mannopyranose (10). A mixture of compound 9 (2.7 g, 10 mmol) and
Ag,CO; (2.4 g) in acetonitrile (150 mL) was stirred for 2 h at 60 °C. The mixture was filtered through a
layer of Celite and the residue was washed with acetonitrile. The combined filtrates were concentrated
and the residue was purified by column chromatography (hexanes/Et,O, 1/5, to Et,O) to yield
compound 10 (1.3 g, 92%). 'H NMR (500 MHz, CDCls) & 2.84 (m, 1H, Cw)-OH), 3.12 (m, 1H, H-3),
3.43 (t, J = 3.5 Hz, 1H, H-2), 3.73 (m, 2H, H-6), 3.90 (s, 1H, H-4), 4.41 (m, 1H, H-5), 5.68 (d, J = 3.0
Hz, 1H, H-1); >C NMR (126 MHz, CDCl3) & 49.2 (d, C-3), 54.1 (d, C-2), 65.5 (t, C-6), 66.9 (d, C-4),
74.1 (d, C-5), 97.6 (d, C-1); HRMS (FAB), calcd for C4HoO4 (M+H"), 145.0501, found 145.0481.

4-0-Benzyl-1,6:3,4-dianhydro-B-D-altropyranose (11). A solution of 10 (4.3 g, 30 mmol) in
anhydrous THF (50 mL) was treated with NaH (1.2 g, 30 mmol, 60% in oil), which was added in two
portions under vigorous stirring. The resulting mixture was stirred at room temperature for 30 min,
followed by dropwise addition of benzyl bromide (3.6 mL, 30 mmol). After stirring at room temperature
for 1 h, the volume of the reaction was reduced and a portion of hexanes was added to the solution. The
layers were separated and the bottom layer was concentrated in vacuo to dryness. The residue was

purified by column chromatography on silica gel (hexanes/Et,0, 1/1 to Et,0), to afford the desired
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product as a colorless oil, which crystallized on standing (6.0 g, 85%). 'H NMR (500 MHz, CDCl;) &
3.05 (dd, J = 4.0, 2.4 Hz, 1H, H-3), 3.10 (d, J = 4.0 Hz, 1H, H-4), 3.62 (d, J = 2.8 Hz, 1H, H-2), 3.85
(dd, J = 7.4, 4.4 Hz, 1H, H-6a), 4.10 (d, J = 7.6 Hz, 1H, H-6b), 4.65 and 4.73 (AB, d, J = 12.2 Hz, 2H,
OCH,Ph), 4.67 (m, 1H, H-5), 5.31 (t, J = 2.6 Hz, 1H, H-1), 7.29 - 7.38 (m, 5H); °C NMR (126 MHz,
CDCl3) 6 49.5 (d, C-3), 50.0 (d, C-4), 67.2 (t, C-6), 69.8 (d, C-5), 71.9 (t, OCH,Ph), 72.0 (d, C-2), 98.0
(d, C-1), 127.9, 128.0, 128.4, 137.0; HRMS (FAB), calcd for C;3H;304 (M), 233.0814, found 233.0818.

1,6-Anhydro-2-azido-4-O-benzyl-2-deoxy-B-D-glucopyranose (8). TMSN; (4.0 mL, 33 mmol) and
BF;-Et;,0 (5.7 mL, 45 mmol) were added to a stirred solution of epoxide 7 (2.3 g, 10 mmol) in
anhydrous CH,Cl, (80 mL). The resultant solution was stirred 20 h at room temperature, then was
heated under reflux for 1.5 h. The mixture was poured into saturated K,COs in ice-water bath. Layers
were separated and the aqueous phase was extracted with CH,Cl,. The combined organic layer was
dried over Na,SOs, filtered and the solvent was evaporated. Column chromatography on silica gel
eluting with Et,O afforded compound 8 (1.9 g, 70%) as a yellow oil, which solidified on standing. The
product was recrystallized from Et,0:hexanes. 'H NMR (500 MHz, CDCl;) & 2.47 (br. s, 1H, C)-OH),
3.24 (d, J = 3.2 Hz, 1H, H-2), 3.39 (m, 1H, H-4), 3.70 (dd, J = 7.1, 5.7 Hz, 1H, H-6a), 3.90 (t, J = 3.2
Hz, 1H, H-3), 3.95 (d, J = 7.6 Hz, 1H, H-6b), 4.62 (d, J = 5.4 Hz, 1H, H-5), 4.69 (s, 2H, OCH,Ph), 5.48
(s, 1H, H-1), 7.30 - 7.41 (m, 5H); *C NMR (126 MHz, CDCl5) § 62.6 (d, C-2), 66.2 (t, C-6), 70.3 (d, C-
3), 71.8 (t, OCH,Ph), 75.0 (d, C-5), 78.4 (d, C-4), 101.0 (d, C-1), 127.9, 128.1, 128.6, 137.3; HRMS
(FAB), calcd for C13H14N304 (M=H"), 276.0984, found 276.1000.

2-Acetamido-1,6-anhydro-4-O-benzyl-2-deoxy-B-D-glucopyranose (12). Compound 8 (1.0 g, 3.6
mmol) was dissolved in MeOH (10 mL) and 5% Pd/C (0.1 g) was added, and the reaction mixture was
stirred vigorously under a hydrogen atmosphere at room temperature for 1 h. The reaction mixture was
filtered through a layer of Celite and was washed with MeOH. The combined filtrate was evaporated to
dryness and the residues was dissolved in CH,Cl, (10 mL). Acetic anhydride (7 mL) and pyridine (5
mL) were added to the solution, which was allowed to stir for 20 h at room temperature. The solution
was evaporated to dryness and the residue was dissolved in CH,Cl, and was washed with water. The
organic layer was dried over MgSQ,, filtered, concentrated to dryness and the crude product was
subjected to column chromatography to afford the desired compound (1.0 g, 85% from compound 8). 'H
NMR (600 MHz, CDCls) & 1.90 (s, 3H), 2.06 (s, 3H), 3.30 (s, 1H, H-4), 3.73 (dd, J = 7.2, 6.1 Hz, 1H,
H-6a), 3.96 (d, J = 7.7 Hz, 1H, H-6b), 4.10 (d, J = 9.7 Hz, 1H, H-2), 4.52 (d, J = 5.5 Hz, 1H, H-5), 4.68
and 4.75 (AB, J = 12.1 Hz, 2H, OCH-Ph), 4.81 (s, 1H, H-3), 5.31 (s, 1H, H-1), 6.12 (d, J = 9.7 Hz, 1H,
NH), 7.29-7.36 (m, 5H); °C NMR (151 MHz, CDCls) & 21.2 (q), 23.3 (q), 48.9 (d, C-2), 65.3 (t, C-6),
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69.7 (d, C-3), 71.5 (t, OCH,Ph), 74.1 (d, C-4), 74.4 (d, C-5), 100.4 (d, C-1), 128.1, 128.3, 128.7, 137.4,
169.3 (C=0), 169.9 (C=0); HRMS (FAB), calcd for C;;H»NOg (M+H"), 336.1447, found 336.1453.

2-Acetamido-1,6-anhydro-2-deoxy-B-D-glucopyranose (13). Compound 12 (1.0 g, 3.0 mmol) in
MeOH (10 mL) was stirred in the presence of 10% Pd/C (0.15 g) at 55 °C in an atmosphere of hydrogen
for 4 h. The reaction mixture was filtered through a layer of Celite and the residue was washed with
MeOH. Concentration of the combined filtrate provided the desired product (0.66 g, 90%). 'H NMR
(500 MHz, CDCl3) & 1.94 (s, 3H), 2.01 (s, 3H), 3.54 (d, J = 1.2 Hz, 1H, H-4), 3.70 (dd, J = 7.5, 5.9 Hz,
1H, H-6a), 3.92 (d, J = 8.6 Hz, 1H, H-2), 4.00 (d, J = 7.2 Hz, 1H, H-6b), 4.48 (d, J = 5.6 Hz, 1H, H-5),
4.57 (m, 1H, H-3), 5.25 (s, 1H, H-1), 6.87 (d, J = 9.6 Hz, 1H, NH); >*C NMR (126 MHz, CDCls) & 21.1
(q), 22.9 (q), 49.1 (d, C-2), 65.1 (t, C-6), 68.3 (d, C-4), 72.3 (d, C-3), 75.8 (d, C-5), 100.4 (d, C-1),
170.0 (C=0), 170.5 (C=0); HRMS (FAB), calcd for C;oH;¢NOg (M+H"), 246.0978, found 246.0974.

2-Acetamido-1,6-anhydro-2-deoxy-3-O-[(1R)-1-carboxyethyl]-B-D-glucopyranose (14). To a
stirred solution of compound 8 (1.4 g, 5.0 mmol) in anhydrous dioxane (25 mL) was added NaH (1.3 g,
33 mmol, 60% in oil). The mixture was kept for 10 min at 45 °C, and then the temperature was
decreased to room temperature. (S)-2-Chloropropionic acid (1.3 g, 12 mmol) was added and the stirring
was continued for 2 h at 90 °C, at which point the organic solvent was evaporated to dryness. A 50 mL
portion of water was carefully added to the residue to decompose the excess of sodium hydride. The
solution was extracted once with hexanes/EtOAc (1:1) to remove the mineral oil and it was filtered over
a layer of charcoal. The solution was acidified in ice-water temperature with 2.5 M hydrochloric acid
until pH 3 was reached, and the resulting precipitate was immediately extracted with a few portions of
CH,Cl,. The CH,Cl, extracts were washed with water, rapidly dried over sodium sulfate, followed by
evaporation to dryness. The residue was chromatographed on silica column, using CHCls/acetone (3/1)
to provide 1,6-anhydro-2-azido-4-O-benzyl-2-deoxy-3-O-[(1R)-1-carboxyethyl]-B-D-glucopyranose.
(1.2 g, 69%). '"H NMR (500 MHz, CDCl3) & 1.39 (d, J = 6.8 Hz, 3H), 3.32 (s, 1H, H-4), 3.46 (s, 1H, H-
2),3.59 (s, 1H, H-3), 3.72 (t, J = 6.5 Hz, 1H, H-6a), 3.85 - 4.02 (m, 2H, H-6b, Lac-a-H), 4.65 and 4.72
(AB, J = 12.0 Hz, 2H, OCH.Ph), 4.65 (br. s., 1H, H-5), 5.49 (s, 1H, H-1), 7.26 - 7.41 (m, 5H); "°C
NMR (126 MHz, CDCl3) 6 18.4 (q), 60.3 (d, C-2), 65.3 (t, C-6), 71.6 (t, OCH,Ph), 74.1 (d, C-5), 74.3
(d, Lac-a-C), 75.4 (d, C-4), 77.1 (d, C-3), 100.4 (d, C-1), 127.9, 128.2, 128.6, 137.0, 177.1 (C=0);
HRMS (FAB), calcd for C16HyoN306 (M+H"), 350.1352, found 350.1353.

The sample obtained above (1.2 g, 3.4 mmol) was dissolved in MeOH (20 mL) and 5% Pd/C (0.12 g)
was added and the mixture was stirred vigorously under an atmosphere of hydrogen at room

temperature for 1 h. The mixture was filtered through a layer of Celite and the residue was washed with
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MeOH. The combined filtrate was concentrated to dryness and the residue was dissolved in CH,Cl, (10
mL). The mixture was treated with acetic anhydride (10 mL) and was allowed to stir for 20 h at room
temperature. Volatiles were removed in vacuo and the resultant crude compound was taken up into a
mixture of CH,Cl, and water. The solution was stirred for 1 h and layers were separated. The organic
layer was dried over MgSQOs, filtered, and concentrated to dryness and the residue was subjected to
column chromatography to afford 2-acetamido-1,6-anhydro-4-O-benzyl-2-deoxy-3-O-[(1R)-1-
carboxyethyl]-B-D-glucopyranose (1.1 g, 85%). 2-amido-1,6-anhydro-4-O-benzyl-2-deoxy-3-O-[(1R)-1-
carboxyethyl]-B-D-glucopyranose: 'H NMR (500 MHz, CD;0D) & 1.34 (d, J = 7.0 Hz, 3H, Lac-B-CH;),
3.16 (d, J = 6.8 Hz, 1H, H-2), 3.48 (t, J = 6.3 Hz, 1H, H-3), 3.55 (d, J = 5.6 Hz, 1H, H-4), 3.67 (dd, J =
7.4,5.4 Hz, 1H, H-6a), 3.90 (d, J = 7.4 Hz, 1H, H-6b), 4.24 (q, J = 6.8 Hz, 1H, Lac-a-H), 4.62 and 4.74
(2d, J = 11.8 Hz, 2H, OCH,Ph), 4.69 (d, J = 5.2 Hz, 1H, H-5), 5.17 (br. s, 2H, NH,), 5.54 (s, 1H, H-1),
7.30 - 7.46 (m, 5H); °C NMR (126 MHz, CD;0D) & 20.2 (q), 56.9 (d, C-2), 68.4 (t, C-6), 72.8 (t,
OCH,Ph), 77.2 (2d, C-3 and C-5), 79.0 (d, Lac-a-C), 82.3 (d, C-4), 100.7 (d, C-1), 129.2, 129.5, 129.8,
139.0, 181.5 (C=0); HRMS (FAB), calcd for C;sH,NOg (M+H"), 324.1447, found 324.1457. 2-
acetamido- 1,6-anhydro-4-O-benzyl-2-deoxy-3-O-[(1R)- 1-carboxyethyl]-B-D-glucopyranose: 'H NMR
(500 MHz, CDCls) 6 1.41 (d, J = 6.8 Hz, 3H, Lac-B-CH3), 1.96 (s, 3H), 3.47 and 3.56 (2s, 2H, H-3 and
H-4), 3.56 (s, 1H, H-3), 3.77 (dd, J = 7.2, 5.8 Hz, 1H, H-6a), 4.11 (d, J = 9.0 Hz, 1H, H-2),4.16 (d, J =
7.6 Hz, 1H, H-6b), 4.25 (q, J = 6.9 Hz, 1H, Lac-a-H), 4.61 and 4.69 (AB, J = 11.8 Hz, 2H, OCH,Ph),
4.65 (d, J = 5.4 Hz, 1H, H-5), 5.44 (s, 1H, H-1), 6.39 (d, J = 9.0 Hz, 1H, NH), 7.29 - 7.40 (m, 5H); °C
NMR (126 MHz, CDCl3) 8 17.6 (q), 22.8 (q), 48.2 (d, C-2), 65.3 (t, C-6), 71.5 (t, OCH,Ph), 74.1 (d, C-
5), 74.2 (d, Lac-a-C), 75.7 and 75.9 (2d, C-3 and C-4), 100.6 (d, C-1), 127.7, 128.2, 128.6, 136.9, 170.3
(C=0), 173.7 (C=0); HRMS (FAB), calcd for C;sH24sNO; (M+H"), 360.1553, found 360.1555.

The above compound (1.0 g, 2.7 mmol) was dissolved in MeOH (10 mL) and the solution was stirred
in the presence of 10% Pd/C (0.15 g) at 55 °C under an atmosphere of hydrogen for 4 h. The mixture
was filtered through a layer of Celite and the residue was washed with MeOH. Concentration of the
combined filtrate provided compound 14 (0.69 g, 92%). '"H NMR (500 MHz, CD;CN) & 1.37 (d, J = 6.8
Hz, 3H, Lac-B-CHj3), 1.93 (s, 3H), 3.37 (s, 1H, H-3), 3.67 (m, 2H, H-4 and H-6a), 3.90 (d, J = 8.4 Hz,
1H, H-2), 4.11 (d, J= 7.4 Hz, 1H, H-6b), 4.24 (q, J = 6.8 Hz, 1H, Lac-a-H), 4.50 (d, /= 5.2 Hz, 1H, H-
5), 5.31 (s, 1H, H-1), 6.79 (d, J = 8.6 Hz, 1H, NH); *C NMR (126 MHz, CD;CN) & 18.8 (q), 23.1 (q),
50.6 (d, C-2), 66.2 (t, C-6), 69.8 (d, C-4), 74.9 (d, Lac-a-C), 77.2 (d, C-5), 79.9 (d, C-3), 101.6 (d, C-1),
171.4 (C=0), 175.1 (C=0); HRMS (FAB), calcd for CgH,sNO; (M+H"), 366.1553, found 366.1547.
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3,4,6-tri-O-Acetyl-2-deoxy-2-(2,2,2-trichloroethoxycarbonylamino)-p-D-glucopyranosyl-(1—4)-

2-acetamido-1,6-anhydro-2-deoxy-3-O-[(1R)-1-carboxyethyl]-B-D-glucopyranose (20). Compounds
16> (1.5 g, 2.4 mmol) and 14 (0.55 g, 2.0 mmol) were dissolved in anhydrous CH,Cl, (15 mL) and
acetonitrile (5 mL), 4-A activated molecular sieves (1 g) were added, and the suspension was stirred
under argon for 2 h. The catalyst TfOH (0.3 mL) was added in two portions, and the solution was stirred
at room temperature for 1 h. The reaction was quenched by the addition of triethylamine (0.3 mL) and it
was filtered through a layer of Celite. The combined filtrate was concentrated to dryness and the residue
was purified by flash chromatography (CH3;Cl/acetone/MeOH, 6:2:0.05) to give 20 (0.77 g) in 52% and
23 (0.38 g) in 26%. Compound 20: '"H NMR (500 MHz, CDsCN) & 1.33 (d, J = 6.8 Hz, 3H), 1.91 (s,
3H), 1.94 (s, 3H), 1.98 (s, 3H), 2.01 (s, 3H), 3.08 - 3.18 (m, 2H), 3.23 (s, 1H), 3.55 (d, J = 5.0 Hz, 1H),
3.60 (d, J = 3.8 Hz, 1H), 3.63 (t, J = 6.5 Hz, 1H), 3.78 (dd, J = 19.3, 9.0 Hz, 1H), 3.90 (d, J = 9.8 Hz,
1H), 3.94 - 4.00 (m, 1H), 4.01 - 4.12 (m, 2H), 4.18 - 4.32 (m, 2H), 4.45 (d,J = 5.4 Hz, 1H), 4.59 (d, J =
12.2 Hz, 1H), 4.87 (d, J = 12.2 Hz, 1H), 5.05 (t, J = 9.8 Hz, 1H), 5.21 (s, 1H), 5.37 (t,J = 10.1 Hz, 1H),
5.92 (d, J = 8.8 Hz, 1H), 6.55 (d, J = 9.0 Hz, 1H), 6.71 (d, J = 9.0 Hz, 1H); *C NMR (75 MHz, CDCl;)
d 8.5, 18.2, 20.4, 20.5, 22.9, 46.7, 50.2, 54.8, 61.5, 68.1, 68.4, 71.8, 72.3, 74.1, 75.8, 78.5, 92.0, 95.4,
100.5, 154.3, 169.4, 170.2, 170.7, 171.3. Compound 23: 'H NMR (500 MHz, CD;OD) & 1.37 (d, J =
7.0 Hz, 3H), 1.98 (s, 3H), 1.99 (s, 3H), 2.01 (s, 3H), 2.04 (s, 3H), 3.35 (s, 1H), 3.63 (s, 1H), 3.68 (m, J =
12.6 Hz, 1H), 3.83 (dd, J = 10.5, 8.9 Hz, 1H), 3.92 - 4.00 (m, 2H), 4.08 - 4.15 (m, 2H), 4.28 - 4.33 (m,
1H), 436 (q, J = 6.9 Hz, 1H), 4.49 (d, J = 5.6 Hz, 1H), 4.64 and 4.88 (AB, J = 12.2 Hz, 2H), 5.05 (t, J
= 9.7 Hz, 1H), 5.27 (s, 1H), 5.34 (m, J = 19.7 Hz, 1H), 5.85 (d, J = 8.8 Hz, 1H); °*C NMR (126 MHz,
CD;0D) ¢ 18.8, 20.7, 20.8, 22.9, 26.4, 52.2, 56.3, 63.0, 66.5, 69.8, 70.4, 73.7, 74.0, 74.9, 75.6, 77.8,
80.3, 93.7, 102.2, 156.5, 171.4, 171.7, 172.4, 172.5, 172.7; HRMS (FAB), calcd for CycH36Cl3N2O5
(M+H"), 737.1130, found 737.1118.

tert-Butyldimethylsilyl  3,4,6-tri-O-benzyl-2-dimethylmaleimido-2-deoxy-B-D-glycopyranoside

(25). Two methods were used.

Method A. A solution of compound 24° (4.5 g, 10 mmol) in anhydrous CH3CN (120 mL), was treated
with NaH (1.6 g, 40 mmol, 60% in oil), in three portions under vigorous stirring in an ice-water bath.
The resulting mixture was stirred at room temperature for 30 min, followed by dropwise addition of a
solution of benzyl bromide (5.0 mL, 41 mmol) in CH3CN (10 mL), and the resulted mixture was stirred

for an additional 1 h at room temperature. After stirring at 35 °C for 24 h, the solution was cooled and

5 Dullenkopf, W.; Castro-Palomino, J. C.; Manzoni, L.; Schmidt, R. R., Carbohydr. Res. 1996, 296, 135-147.
6 Aly, M. R. E.; Castro-Palomino, J. C.; Ibrahim, E. S. I.; El-Ashry, E. S. H.; Schmidt, R. R., Eur. J. Org. Chem. 1998,
2305-2316.

- S9 -



the reaction was quenched with Amberlite 120 (H"). After filtration, the solvent was removed under
reduced pressure and the residue was carefully diluted with water, neutralized with AcOH (10%), and
extracted with EtOAc. The combined organic solution was washed with water, dried over MgSQOy,
filtered, and was evaporated to dryness under reduced pressure. The residue was chromatographed on
silica gel using a gradient elution of 20% - 95% Et,0 in hexanes to provide the desired compound in
25% (1.6 g). '"H NMR (600 MHz, CDCl5) & -0.04 and 0.07 (2xs, 6H, SiCH3), 0.76 (s, 9H, Si-C(CHs)s),
1.34 (s, 6H), 3.60 (m, 1H), 3.73 (m, 3H), 3.91 (dd, /= 10.8, 8.2 Hz, 1H), 4.25 (dd, /= 10.8, 8.8 Hz, 1H),
4.46 (d, J=12.3 Hz, 1H), 4.59 (m, 1H), 4.66 (m, 2H), 4.84 (t, /= 11.9 Hz, 2H), 5.18 (d, J = 8.2 Hz, 1H),
7.14-7.31 (m, Ar-H, 15H); °C NMR (151 MHz, CDCl3) & -5.6, -4.1, 8.6, 22.7, 25.4, 57.8, 68.9, 73.4,
74.6, 74.9, 75.0, 79.6, 79.6, 93.4, 127.3, 127.5, 127.6, 127.8, 127.9 , 128.0 , 128.2 , 128.3 , 1284 ,
138.1,138.6, 172.1.

Method B. This procedure was carried out under scrupulously dry condition. To a solution of 24 (4.5
g, 10 mmol) in anhydrous CH,Cl, (120 mL) and anhydrous n-Hexane (120 mL) were added benzyl
2,2,2-trichloroacetimidate (11 mL, 60 mmol) and activated 4-A molecular sieves (10 g), and the mixture
was stirred at room temperature for 0.5 h. Then, the mixture was cooled in an ice-water bath, and a
catalytic amount of trifluoromethanesulfonic acid was added dropwise (2 x 0.8 mL). The reaction was
monitored by TLC. When the starting material was consumed completely (approximately 3 h), the
reaction was quenched by addition of Et;N (2 mL) and additional cyclohexane (20 mL) was added.
After the mixture was stirred for 0.5 h at room temperature, 2,2,2-trichloroacetamide was filtered and
washed with hexanes/EtOAc (4/1). The filtrate was concentrated to dryness, and the residue was

chromatographed (hexane to hexanes/Et,0, 8/1) to give 25 as a viscous colorless oil (3.7 g, 56%).

3,4,6-tri-O-Benzyl-2-dimethylmaleimido-2-deoxy-B-D-glycopyranosyl-(1—4)-1,6:2,3-dianhydro-
B-D-mannopyranose (21). Compound 25 (3.4 g, 5.0 mmol) in dry THF (40 mL) was treated by the
dropwise addition of tetrabutylammonium fluoride (6.3 mL, 1.0 M in THF) at room temperature. The
mixture was stirred until starting material was consumed (4 h). Subsequently, acetic acid (0.4 mL) was
added, and the solvent was removed in vacuo, the residue was taken up in CH,Cl, (50 mL) and washed
with satd NaHCO3, and the organic layer was dried over anhydrous MgSQOy, filtered, and concentrated.
The crude product was chromatographed (hexane/Et,O, 4/1) to give 3,4,6-tri-O-benzyl-2-
dimethylmaleimido-2-deoxy-p-D-glycopyranose in 77% yield (2.1 g). "H NMR (500 MHz, CDCl;) &
1.79 (br. s., 6H), 3.70 (m, 3H), 3.90 (dd, J = 10.8, 8.6 Hz, 1H), 4.29 (dd, J = 10.8, 8.2 Hz, 1H), 4.40-
4.60 (m, 6H), 4.83 (dd, J=11.6, 8.6 Hz, 1H), 5.21 (d, J = 8.6 Hz, 1H), 7.12-7.27 (m, 15H). °C NMR
(126 MHz, CDCl3) 8 15.2,57.3,65.2,65.8,68.5,73.4,74.7,74.8,76.7,79.3,92.9, 1273, 127.7,
127.8,127.9,128.2,128.4,128.9,137.7,137.8,173.2.
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Sample obtained above (1.1 g, 2.0 mmol) in anhydrous CH,Cl, (20 mL) was treated with 2,2,2-
trichloroacetonitrile (0.5 mL, 25 mmol) and a catalytic amount of DBU. When the starting material was
consumed completely (2 h), the reaction mixture was filtered through a small layer of silica gel, which
was washed with CH,Cl,. The filtrate was concentrated under scrupulously dry conditions, and the
residue (compound 17) was kept under high vacuum for 0.5 h over P,Os. Derivative 17 was introduced
into the next reaction step without further purification. Glycosylation of compounds 10 and 17 was
carried out under the same condition for preparation of compound 20 to give compound 21 in 85%. 'H
NMR (500 MHz, CDCl3) 6 1.79 (br. s., 6H), 3.27 (d, J = 3.1 Hz, 1H), 3.35 (m, 1H), 3.57 - 3.66 (m, 3H),
3.71 - 3.81 (m, 3H), 3.86 (s, 1H), 4.01 (dd, J = 10.7, 8.5 Hz, 1H), 4.11 - 4.19 (m, 2H), 4.44 (d, J = 12.1
Hz, 1H), 4.54 - 4.68 (m, 3H), 4.80 - 4.87 (m, 2H), 5.26 (d, J = 8.4 Hz, 1H), 5.59 (d, J = 2.9 Hz, 1H),
7.08 - 7.39 (m, 15H); °C NMR (151 MHz, CDCls) & 8.6 (q), 48.2 (d), 54.2 (d), 55.4 (d), 65.4 (t), 68.3
(t), 71.4 (d), 73.3 (d and t), 74.8 (t), 74.9 (1), 75.0 (d), 79.1 (d), 79.6 (d), 97.3 (d), 97.5 (d), 127.3, 127.6,
127.9, 128.0, 128.2, 128.3, 137.7, 138.1, 171.6; MS (FAB) [M-H"] 682.

Introduction of Azide. TMSNj3 (0.8 mL, 6.6 mmol) and BF;-Et,0O (1.1 mL, 9.0 mmol) were added to
a stirred solution of epoxide 21 (1.37 g, 2.0 mmol) in anhydrous CH,Cl, (15 mL). The resultant solution
was stirred 20 h at room temperature, then was heated under reflux for 1.5 h. The mixture was poured
into saturated K,COs in ice-water bath. Layers were separated and the aqueous phase was extracted with
CH,Cl,. The combined organic layer was dried over Na,SO,, filtered and the solvent was evaporated.
Column chromatography on silica gel afforded compound 27 (0.82 g, 70%) as a major product along
with compounds 28a and 28b (positions of N3 group in compounds 28a and 28b were not assigned). 'H
NMR (500 MHz, CDCl3) 6 1.83 (br. s., 6H), 3.66 - 3.86 (m, 3H), 3.88 - 4.06 (m, 2H), 4.29 (dd, J = 10.5,
8.7 Hz, 1H), 4.41 - 4.92 (m, 6H), 5.26 (d, J = 9.4 Hz, 1H), 7.12 - 7.50 (m, 15H); *C NMR (126 MHz,
CDCls) 6 9.0 (q), 55.4 (d), 68.4 (t), 73.8 (t), 75.2 (t), 75.3 (t), 77.4 (d), 79.2 (d), 79.8 (d), 86.0 (d), 127.7,
128.0, 128.1, 128.2, 128.6, 128.7, 138.0, 138.1, 138.5, 171.5; HRMS (FAB), calcd for Cs3H33N4O¢
(M—H"), 581.2400, found 581.2407. Compound 28a: 'H NMR (300 MHz, CDCl;) & 1.74 (br. s., 6H),
3.17(d,J = 6.6 Hz, 1H), 3.32 (d, J/ = 5.5 Hz, 1H), 3.37 - 3.75 (m, 6H), 3.93 (dd, J = 10.9, 8.1 Hz, 1H),
4.01 - 4.21 (m, 3H), 4.31 - 4.82 (m, 6H), 5.11 (d, J = 8.6 Hz, 1H), 5.18 (s, 1H), 6.96 - 7.37 (m, 15H);
3C NMR (75 MHz, CDCl3) & 8.9, 55.7, 65.3, 67.3, 68.9, 72.7, 73.7, 74.8, 75.2, 76.3, 79.8, 80.1, 85.1,
98.6, 102.0, 127.7, 128.1, 128.3, 128.5, 128.7, 137.5, 137.6, 138.3 ; MS (FAB) [M-H'] 725.
Compound 28b: "H NMR (500 MHz, CDCls) & 1.80 (br. s., 6H), 3.23 (d, J = 6.6 Hz, 1H), 3.38 (d, J =
5.4 Hz, 1H), 3.48 (dd, J = 10.1, 7.5 Hz, 1H), 3.53 (t, J = 9.4 Hz, 1H), 3.60 (dd, J = 7.6, 5.6 Hz, 1H),
3.64 - 3.78 (m, 4H), 3.99 (dd, J = 10.6, 8.6 Hz, 1H), 4.12 (dd, J = 10.7, 8.7 Hz, 1H), 4.16 - 4.26 (m, 1H),
4.38 - 4.59 (m, 4H), 4.82 (dd, J = 11.6, 6.2 Hz, 2H), 5.17 (d, J = 8.4 Hz, 1H), 5.24 (s, 1H), 7.05 - 7.41
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(m, 15H); >C NMR (126 MHz, CDCl3) & >C NMR (126 MHz, CDCl3) & 8.9 (q), 55.7, 65.2 (d), 67.3 (t),
68.8 (1), 72.7 (d), 73.7 (t), 74.8 (d), 75.2 (t), 75.2 (d), 76.3 (d), 79.8 (d), 80.1 (d), 85.1 (d), 98.6 (d),
102.0, 127.7, 128.1, 128.3, 128.4, 128.6, 128.7, 137.5, 137.6, 138.3, 171.9; MS (FAB) [M—H"] 725.

Azido 3,4,6-tri-O-acetyl-2-dimethylmaleimido-2-deoxy-B-D-glycopyranoside (30). Compound 29
was subjected to the same condition described for compound 27 to give compound 30 in 80%. 'H NMR
(500 MHz, CDCls) 6 1.83 (s, 3H), 1.89 (s, 9H), 1.94 (s, 3H), 2.02 (s, 3H), 3.85 (ddd, J = 10.2, 4.6, 2.3
Hz, 1H, H-5), 3.91 (dd, J = 10.6, 9.6 Hz, 1H, H-2), 4.09 (dd, J = 12.4, 2.2 Hz, 1H, H-6), 4.24 (dd, J =
12.5, 4.7 Hz, 1H, H-6), 5.05 (t, J = 9.8 Hz, 1H, H-4), 5.41 (d, J = 9.4 Hz, 1H, H-1), 5.54 (dd, J = 10.6,
9.2 Hz, 1H, H-3); >C NMR (126 MHz, , CDCl5) & 8.8 (q), 20.4 (q), 20.6 (q), 20.7 (q), 53.8 (d, C-2),
61.7 (t, C-6), 68.4 (d, C-4), 70.5 (d, C-3), 73.9 (d, C-5), 85.6 (d, C-1), 169.4, 170.0, 170.6; HRMS
(FAB), calcd for C1gH2,NOg (M—=N3"), 396.1295, found 396.1312.
°—a0
5] OAC
6 4 L9
P~ N0 N\sg | 7

O '

B0 >0 NHCOCH,
3 /20

N

3-O-Benzyl-4,6-O-benzylidene-2-deoxy-2-dimethylmaleimido-B-D-glucopyranosyl-(1—4)-2-
acetamido-1,6-anhydro-2-deoxy-B-D-glucopyranose (22). Compounds 13 (1.2 g, 5.0 mmol) and 18’
(3.4 g, 5.5 mmol) were dissolved in anhydrous CH,Cl, (50 mL), 4-A molecular sieves (5 g) was added,
and the suspension was stirred under argon for 2 h. The catalyst TfOH (0.5 mL) was added in two
portions, and the solution was stirred at room temperature for 1 h. The reaction was quenched by adding
triethylamine (0.1 mL) and it was filtered through a layer of Celite. The combined filtrate was
concentrated to dryness and the residue was purified by flash chromatography (CH,Cl,/MeCN/MeOH,
10:3:0.5) to give 22 (2.6 g) in 75%. 'H NMR (500 MHz, CDCl3) & 1.84 (br. s, 6H), 2.05 (s, 3H), 2.11 (s,
3H), 3.57 (td, J = 9.8, 5.0 Hz, 1H, H-5"), 3.63 (br. s, 1H, H-4), 3.65 (dd, J = 7.6, 5.8 Hz, 1H, H-6a), 3.78
(t,J =9.2 Hz, 1H, H-4"), 3.83 (t, J = 10.4 Hz, 1H, H-6"a), 3.99 (d, J = 7.4 Hz, 1H, H-6b), 4.03 (d, J =
10.2 Hz, 1H, H-2), 4.07 (dd, J = 10.6, 8.6 Hz, 1H, H-2"), 4.12 (d, J = 5.4 Hz, 1H, H-5), 4.35 (dd, J =
10.6, 5.0 Hz, 1H, H-6'D), 4.49 (dd, J = 10.4, 9.0 Hz, 1H, H-3"), 4.52 and 4.85 (AB, J = 12.5 Hz, 2H,
OCH,Ph), 4.73 (s, 1H, H-3), 5.03 (d, J = 8.4 Hz, 1H, H-1"), 5.13 (s, 1H, H-1), 5.60 (s, 1H, CHPh), 5.99

7 Hesek, D.; Lee, M.; Morio, K.-1.; Mobashery, S. J. Org. Chem. 2004, 69, 2137-2146.
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(d, J = 10.0 Hz, 1H, NH), 7.11 - 7.55 (m, 10H); °C NMR (126 MHz, CDCls) § 8.7, 21.0, 22.9 (3 x q),
48.4 (d, C-2), 55.8 (d, C-2"), 64.4 (t, C-6), 66.2 (d, C-5"), 68.5 (t, C-6'), 70.7 (d, C-3), 72.3 (d, C-5), 73.1
(d, C-4), 74.2 (t, OCH,Ph), 74.4 (d, C-3"), 82.6 (d, C-4"), 96.8 (d, C-1'), 100.9 (d, C-1), 101.3 (d, CHPh),
126.1, 127.5, 128.2, 128.3, 129.1, 137.2, 1383, 169.1, 169.8, 172.3; HRMS (FAB), caled for
C3HaN2O1, (MH+H'), 693.2660, found 693.2658.

2-Acetamido-3-0-benzyl-4,6-O-benzylidene-2-deoxy-B-D-glucopyranosyl-(1—4)-2-acetamido-

1,6-anhydro-2-deoxy-B-D-glucopyranose (31). NaOH (3.0 g of solid pellets, 75 mmol) was added to a
stirred solution of 22 (2.1 g, 3.0 mmol) in a mixture of 1,4-dioxane/water (4:1, 150 mL) at 10 °C under a
nitrogen atmosphere. The mixture was sonicated for 15 min and then the mixture was allowed to warm
to room temperature and was let stir for an additional 3 h. The pH was adjusted to 3 by the addition of
0.5 N HCI and the resulting reaction mixture was stirred for 10 h at room temperature. Evaporation of
the mixture to dryness gave a yellow oily residue, which was treated with MeOH (100 mL). The
precipitated inorganic material was filtered off and washed well with cold MeOH. The filtrate was
evaporated to dryness. The residue was taken up into pyridine (15 mL) and the solution was treated with
an excess of acetic anhydride (20 mL), followed by stirring at room temperature for 20 h. The solution
was evaporated to dryness. The crude product was purified with column chromatography using
EtOAc/MeCN (3/2) to give 31 (1.0 g, 55%) as a white powder. 'H NMR (500 MHz, CDCls) & 1.94 (s,
3H), 2.01 (s, 3H), 2.03 (s, 3H), 2.09 (s, 3H), 3.41 (dt, J = 9.5, 4.7 Hz, 1H, H-5"), 3.64 - 3.83 (m, 5H, H-4,
H-3', H-4', H-6a, H-6'a), 4.03 (d, J = 7.4 Hz, 1H, H-6b), 4.06 (d, /=9.2 Hz, 1H, H-2), 4.09 (m, 1H, H-
2"),4.30 (dd, J = 10.5, 5.1 Hz, 1H, H-6'b), 4.55 (d, J = 5.4 Hz, 1H, H-5), 4.60 (d, J = 8.2 Hz, 1H, H-1"),
4.67 and 4.88 (AB, J = 12.1 Hz, 2H, OCH,Ph), 4.73 (s, 1H, H-3), 5.24 (s, 1H, H-1), 5.53 (s, 1H, CHPh),
6.65 (d, J = 9.0 Hz, 1H, NH), 7.00 (d, J = 10.0 Hz, 1H, NH"), 7.18 - 7.53 (m, 14H), 8.57 (d, J = 4.0 Hz,
1H); >C NMR (126 MHz, CDCls) & 21.0, 22.8, 23.6 (3 x q), 48.5 (d, C-2), 54.9 (d, C-2'), 64.6 (t, C-6),
66.2 (d, C-5"), 68.6 (t, C-6"), 71.2 (d, C-3), 72.1 (d, C-5), 72.8 (d, C-4), 74.0 (t, OCH,Ph), 77.26 and
81.9 (2d, C-3' and C-4'), 100.0 (d, C-1"), 100.8 (d, C-1), 101.2 (d, CHPh), 124.3, 126.0, 127.9, 128.2,
128.3, 128.4, 129.1, 137.2, 137.3, 148.5, 169.4, 171.1, 172.2; HRMS (FAB), calcd for Cs,H3oN,Oy;
(M+H"), 627.2554, found 627.2572.

2-Acetamido-3-O-benzyl-4,6-0O-benzylidene-2-deoxy-B-D-glucopyranosyl-(1—4)-2-acetamido-
1,6-anhydro-2-deoxy-3-O-[(1R)-1-carboxyethyl]-B-D-glucopyranose (33). A solution of NaOMe (86
mg, 1.6 mmol) in 1 mL anhydrous MeOH was added dropwise to a suspension of 31 (1.0 g, 1.6 mmol)
in anhydrous MeOH (20 mL). The mixture was stirred at room temperature for 1 h under an atmosphere

of nitrogen and then after neutralization with acetic acid (0.5 mL), the solution was evaporated to

dryness. The residue (compound 32) was dissolved in anhydrous 1,4-dioxane/DMF (1/1, 10 mL), 4-A
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molecular sieves (1 g) were added, and the suspension was stirred under nitrogen for 1 h. After addition
of NaH (0.19 g, 4.8 mmol, 60% dispersion in oil), the mixture was kept for 30 min at 45 °C, and then
the temperature was brought to room temperature. (S)-2-Chloropropionic acid (0.87 g, 8.0 mmol) was
added and the stirring was continued for 2 h at 90 °C. The organic solvent was evaporated to dryness. A
50 mL portion of water was carefully added to the residue to decompose the excess of sodium hydride.
The solution was extracted once with hexanes/EtOAc (1/1) to remove the mineral oil and the solution
was filtered over a layer of charcoal. The solution was brought to pH 3.0 by the addition of 2.5 M
hydrochloric acid at the ice-water temperature. The resulting precipitate was immediately extracted with
CH,Cl,. The combined organic layer was washed with water, rapidly dried over Na;SO4, and
concentrated to dryness. The residue was purified by column chromatography on silica column, using
CHCls/acetone (3/1) to afford compound 33 (0.50 g, 48%). 32: 'H NMR (500 MHz, DMF-d6) & 2.01 (s,
3H), 2.07 (s, 3H), 3.55 (td, J = 9.6, 5.0 Hz, 1H, H-5"), 3.62 (s, 1H, H-3), 3.67 (t, J = 6.4 Hz, 2H, H-6a),
3.79 (m, 1H, H-4), 3.84 (t,J = 9.3 Hz, 1H, H-4'), 3.91 (td, J = 9.9, 3.6 Hz, 2H, H-3" and , H-6'a), 3.98
(d, J =9.8 Hz, 1H, H-2),4.09 (q, J = 9.2 Hz, 1H, H-2"), 4.28 (d, J = 7.0 Hz, 1H, H-6b), 4.29 - 4.33 (dd,
J=10.2,4.9 Hz, 1H, H-6'b), 4.77 and 4.89 (AB, J = 11.7 Hz, 2H, OCH,Ph), 4.79 (s, 1H, H-5), 4.86 (d,
J=28.4Hz, 1H, H-1"), 5.20 (s, 1H, H-1), 5.79 (s, 1H, CHPh), 7.07 (d, J = 10.0 Hz, 1H, NH), 7.25 - 7.56
(m, 10H), 8.43 (d, J = 9.3 Hz, 1H, NH'); °C NMR (126 MHz, DMF-d6) & 22.2,23.2 (2 x q), 51.3 (d,
C-2), 55.1 (d, C-2"), 64.5 (t, C-6), 66.2 (d, C-5"), 68.4 (t, C-6"), 71.2 (d, C-3), 72.3 (d, C-5), 74.0 (4,
OCH,Ph), 75.3 (d, C-4), 78.9 (d, C-3"), 81.9 (d, C-4"), 99.9 (d, C-1"), 100.9 (d, CHPh), 101.4 (d, C-1),
126.3, 127.6, 127.7, 128.3, 129.0, 138.3, 139.4, 169.8, 172.0; HRMS (FAB), calcd for C;0H37N,01»
(M+H"), 585.2448, found 585.2444. 33: "H NMR (500 MHz, CDsCN) & 1.34 (d, J = 6.8 Hz, 3H), 1.92
(s, 3H), 2.01 (s, 3H), 3.36 (m, 1H, H-3), 3.43 (td, J = 9.6, 5.1 Hz, 1H, H-5'), 3.64 - 3.84 (m, 5SH, H-6a,
H-3', H-4', H-4, H-6'a), 3.93 (dd, J = 10.0, 8.4 Hz, 1H, H-2'), 4.01 (s, 1H, H-2),4.11 (q, J/ = 6.8 Hz, 1H,
Lac-a-H), 4.12 (t, J = 6.9 Hz, 1H, H-6b), 4.27 (dd, J = 10.4, 5.0 Hz, 1H, H-6'b), 4.56 (d, J = 5.6 Hz,
1H, H-5), 4.59 (d, J = 8.4 Hz, 1H, H-1"), 4.66 and 4.82 (AB, J = 11.7 Hz, 2H, OCH,Ph), 5.22 (s, 1H, H-
1), 5.63 (s, 1H, CHPh), 7.25 - 7.51 (m, 10H); °C NMR (126 MHz, CD;CN) & 18.9, 23.0, 23.7 (3 x q),
49.9 (d, C-2), 55.8 (d, C-2'), 65.7 (t, C-6), 67.1 (d, C-5"), 69.3 (t, C-6"), 73.8 (d, C-5), 74.3 (d, C-4), 75.0
(t, OCH,Ph), 75.3 (d, Lac-a-C), 78.7 (d, C-3), 79.2 (d, C-3"), 82.8 (d, C-4'), 101.3 (d, C-1"), 101.9 (d, C-
1), 102.0 (d, CHPh), 127.2, 128.7, 129.0, 129.3, 130.0, 138.9, 139.9, 171.5, 173.0, 175.4; HRMS (FAB),
caled for C33Hg N,Op2 (M+H), 658.2660, found 658.2660.

Compound 36. EDCI (0.18 g, 0.94 mmol) was added to a mixture of N-hydroxysuccinimde (0.11 g,
0.96 mmol) and 33 (0.5 g, 0.76 mmol) in CH,Cl, (5 mL) in an ice-water bath. The mixture was stirred at
room temperature 20 h. Meanwhile, the Boc-protected pentapeptide (0.85 g, 0.91 mmol) in CH,Cl, (5

mL) was treated with trifluoroacetic acid (2 mL) in an ice-water bath. Temperature was gradually
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increased to room temperature over 1 h. The reaction mixture was evaporated to dryness under reduced
pressure and the residue was dissolved in toluene. This was followed by evaporation to dryness. The
residue (34) was dissolved in iPr,NEt (0.4 mL, 2.3 mmol) and DMF (5 mL), and the solution was then
added to the NHS-ester of the anhydrosugar, prepared above. The resulting mixture was stirred at room
temperature 20 h. The mixture was diluted with CH,Cl, and water was added. Layers were separated.
The organic layer was dried over MgSQy, filtered, concentrated and the sample was subjected to column
chromatography on silica gel (CH,Cl,/MeCN/MeOH, 10:3:0.5) to give the title compound (0.84 g,
75%). '"H NMR (500 MHz, CD3CN) & 1.32 (d, J = 7.2 Hz, 3H), 1.36 (2d, 6H), 1.40 (d, J = 7.4 Hz, 3H),
1.41 - 1.97 (m, 8H), 1.99 (s, 3H), 2.05 (s, 3H), 2.15 - 2.29 (m, 2H), 3.42 (s, 1H, H-3), 3.50 (td, J = 9.7,
5.0 Hz, 1H, H-5'), 3.71 - 3.91 (m, 5H, H-5, H-6a H-3', H-4', H-6'a), 3.96 - 4.04 (m, 2H, H-2, H-2'), 4.04
-4.14 (m, 3H), 4.24 (d, J = 7.6 Hz, 1H, H-6b), 4.28 - 4.45 (m, 6H), 4.31 (m, 1H, H-6'b), 4.65 (d, J = 8.4
Hz, 1H, H-1"), 4.63 - 4.68 (m, 1H, H-4), 4.73 and 4.88 (2d, J = 11.8 Hz, 1H), 5.09 - 5.19 (m, 4H), 5.24
(s, 2H), 5.34 (s, 1H, H-1), 5.69 (s, 1H, CHPh), 6.77 (d, J = 9.4 Hz, 1H), 6.92 (d, J = 10.0 Hz, 1H), 7.30
-7.58 (m, 15H), 7.95 (d, J = 6.4 Hz, 1H); °C NMR (126 MHz, CDsCN) & 17.6, 17.9, 18.0, 18.7, 22.9,
23.8, (6 x q), 22.9,27.7,31.7,31.7, 32.0 (5 x t), 48.4 (d, C-2), 49.3, 49.9, 50.6, 52.1, 55.5 (5 x d), 55.8
(d, C-2"), 62.7 (d), 65.4 (t, C-6), 67.0 (d, C-5"), 67.3 (t), 67.6 (t), 68.2 (t), 69.2 (t, C-6"), 73.5 (d, C-5),
74.6 (d, C-4), 75.0 (t, OCH,Ph), 76.9 (d, Lac-a-C), 79.2 (d, C-3"), 79.4 (d, C-3), 82.7 (d, C-4"), 100.8 (d,
C-1), 101.9 (d, C-1 and CHPh), 127.2, 128.6, 128.9, 129.1, 129.2, 129.3, 129.4, 129.5, 129.7, 130.0,
136.8, 137.1, 137.2, 138.9, 139.8, 171.1, 171.4, 172.3, 172.9, 173.2, 173.5, 173.9, 174.0, 174.3; FAB
MS m/z 1441.96 [M+H]".

N-Acetyl-pB-D-glucosamine-(1—4)-1,6-anhydro-f-D-N-acetylmuramyl-L-Ala-y-D-Glu-meso-DAP-
D-Ala-D-Ala (1). Compound 36 (0.50 g, 0.34 mmol) in AcOH (5 mL) and stirred at 60 °C for 2 h. After
removal of AcOH, the residue was dissolved in MeOH (5 mL) and stirred in the presence of 10% Pd/C
(0.1 g) under an atmosphere of hydrogen at 50 °C for 3 h. The reaction mixture was filtered through a
layer of Celite and the residue was washed with MeOH. The combined filtrate was concentrated to
dryness under reduced pressure. The crude product was subjected to HPLC purification to afford
compound 1 (0.22 g, 66%). Preparative HPLC purifications were performed on delta-pak C18 reversed-
phased column, 100 A pore size, 19 x 300 mm using a linear gradient of 5-15% acetonitrile in water
supplemented with 0.1% TFA over 0.5 h. '"H NMR (600 MHz, D,0) & 1.32 - 1.46 (4d, 12H), 1.46 - 1.56
(m, 2H), 1.73 - 2.03 (m, 5H), 2.04, 2.06 (2s, 6H), 2.22 — 2.45 (m, 3H), 3.45 (m, 2H, H-5', H-4"), 3.53 -
3.62 (m, 2H, H-3', H-3), 3.68 - 3.84 (m, 3H, H-6'a, H-2', H-6a), 3.90 (d, J = 12.0 Hz, 1H, H-6'b), 3.99
(d, J =12.0 Hz, 2H, H-2, H-4), 4.06 (t, J = 6.2 Hz, 1H), 4.15 - 4.44 (m, 6H), 4.66 (d, J = 8.5 Hz, 1H, H-
1), 4.70 (d, J = 5.0 Hz, 1H, H-5), 5.44 (s, 1H, H-1); °C NMR (151 MHz, D,0) & 15.9, 16.3 16.7, 17.9,
20.7,22.2 (6 x q), 21.8, 26.4, 29.2, 30.1, 31.1 (5 x t), 48.8 (d, C-2), 48.5, 49.4, 51.7, 52.5, 53.8 (6 x d),
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55.4 (d, C-2'), 60.5 (t, C-6'), 64.7 (t, C-6), 69.7 (t, C-4'), 73.2 (t, C-3'), 73.4 (C-5), 74.1 (C-4), 75.9 (d,
C-5'), 76.0 (d, Lac-0-C), 77.2 (d, C-3), 99.8 (d, C-1), 100.4 (d, C-1), 171.8, 173.5, 173.8, 174.4, 174.6,
175.0, 175.3, 175.4, 176.0 (10 x C=0); HRMS (FAB), calcd for C4HssNsOa; (M+H"), 993.4264, found
993.4230.

N-Acetyl-B-D-glucosamine-(1—4)-1,6-anhydro-B-D-N-acetylmuramyl-L-Ala-y-D-Glu-L-Lys-D-
Ala-D-Ala (2). This material was prepared in the same manner as described for 1, with the exception
that pentapeptide 35° was used in place of 34. '"H NMR (500 MHz, CD;0D) & 1.34 - 1.48 (4d, 16H),
1.51 (br. s, 1H), 1.63 - 1.74 (m, 1H), 1.78 - 1.93 (m, 2H), 2.04 (s, 3H), 2.07 (s, 3H), 2.20 - 2.35 (m, 3H),
2.95 (m, 2H), 3.28 - 3.39 (m, 2H, H-5', H-4"), 3.49 (dd, J = 10.3, 8.3 Hz, 1H, H-3'), 3.55 (s, 1H, H-3),
3.71 (dd, J = 11.9, 5.3 Hz, 1H, H-6'a), 3.74 - 3.80 (m, 2H, H-2', H-6a), 3.84 - 3.94 (m, 2H, H-4, H-6'b),
3.99 (s, 1H, H-2), 4.14 (q, J = 6.8 Hz, 1H, Lac-a-H), 4.23 - 4.43 (m, 7H), 4.53 (d, J = 8.4 Hz, 1H, H-1"),
4.65 (d, J = 5.0 Hz, 1H, H-5), 5.33 (s, 1H, H-1); °C NMR (126 MHz, CD;OD) & 18.1, 18.3, 18.7, 18.9,
21.2, 22.9, 23.7 (6 x q), 28.3, 29.6 32.4, 32.9, 40.6 (5 x t), 49.4 (d, C-2), 50.7 (d), 51.0 (d), 51.2 (d),
54.1 (d), 55.6 (d), 57.2 (d, C-2'), 62.7 (t, C-6), 66.1 (t, C-6"), 72.1 (d, C-4"), 74.8 (d, C-5), 75.4 (d, C-3"),
75.6 (d, C-4), 77.5 (d, Lac-a-C), 78.3 (d, C-5"), 79.8 (d, C-3), 101.9 (d, C-1"), 102.1 (d, C-1), 173.5,
174.4, 174.6, 175.1, 175.6, 175.7, 175.8, 176.6, 177.7; HRMS (FAB), calcd for C30HgsNgO19 (M+H"),
949.4366, found 949.4387.
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Table S1. Crystallographic Details

4a 5 6 8 11 30
. . Ci3H1604,
chemical formula C19H3()O4SI C13H15104 C13H15N3O4 C13H1404 C18H22N409
0.28(C-Hs)
formula weight 350.52 262.29 362.15 277.28 234.24 438.40
Space group P212121 P212121 P1 P212121 P21 P21212
a (A) 6.6344(2) 4.5700(1) 6.1718(4) 6.7203(3) 10.9272(12) 17.5877(2)
b(A) 10.9383(2) 13.9439(3) 7.5275(5) 10.1187(4) 19.943(2) 21.7941(2)
c(A) 27.1190(6) 21.6237(5) 13.9663(6) 18.5765(8) 11.0323(11) 5.7479(1)
a(®) 90.00 90.00 91.5770(10) 90.00 90.00 90.00
B (°) 90.00 90.00 92.433(5) 90.00 110.217(6) 90.00
v () 90.00 90.00 91.599(5) 90.00 90.00 90.00
VA3 1968.00(8) 1377.94(5) 647.74(7) 1263.22(9) 2256.1(4) 2203.22(5)
VA 4 4 2 4 8 4
T(°C) 296(2) 296(2) 100(2) 100(2) 100(2) 291(2)
A (A) 1.54178 1.54178 0.71073 1.54178 0.71073 1.54178
Dipbsa (g cm™) 1.183 1.264 1.857 1.458 1.379 1.322
w(em™) 1.202 0.748 2.476 0.923 0.102 0.919
RI(F, >20(1)) 0.0265 0.0504 0.0160 0.0259 0.0820 0.0324
WR2(F?) 0.0686 0.1500 0.0584 0.0660 0.2494 0.0899
S 1.055 0.935 1.303 1.106 1.098 1.045

WR2 = Z:[W(F"—_zF;)] ;Rlzm : GooF =S = M
D IWE)] DIF, (n—=p)

n=number of reflections, p= number of parameters refined
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Figure S1. The molecular structure of compound 4a, showing the atom-numbering scheme. The
ORTEP diagram is shown at 50% probability level. Hydrogen atoms are shown as small
spheres of arbitrary radii.

Figure S2. The molecular structure of compound 5, showing the atom-numbering scheme. The
ORTEP diagram is shown at 50% probability level. Hydrogen atoms are shown as small
spheres of arbitrary radii. Disorder is present in the position of O6. Two sites were
modeled, with site occupancy for the first at 0.79(3). One hydrogen is shared between
these atomic positions. The disordered, partially present molecule of toluene has been
omitted.
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Figure S3. The molecular structure of compound 6, showing the atom-numbering scheme. The
ORTEP diagram is shown at 50% probability level. Hydrogen atoms are shown as small
spheres of arbitrary radii. Two independent molecules are present in the unit cell.

BnO N3

Figure S4. The molecular structure of compound 8, showing the atom-numbering scheme. The
ORTEP diagram is shown at 50% probability level. Hydrogen atoms are shown as small
spheres of arbitrary radii.
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Figure S5. The molecular structure of compound 11, showing the atom-numbering scheme. The
ORTEP diagram is shown at 50% probability level. Hydrogen atoms are shown as small
spheres of arbitrary radii. Four independent molecules are present in the unit cell.

Figure S6. The molecular structure of compound 30, showing the atom-numbering scheme. The
ORTEP diagram is shown at 50% probability level. Hydrogen atoms are shown as small
spheres of arbitrary radii.
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DHL-3-3

expl s2pul
SAMPLE DEC. & VT
date Nov 4 2007 dfrg 599.887
solvent cdc13 dn H1
file exp dpwr 20
ACQUISITION dof 0
sfrq 599.887 dm nnn
tn H1  dmm c
at 4.096 dmf 200
np 65536 dseq
sW 8000.0 dres 1.0
fb 4400 homo n
bs 8 btce2
tpwr 56 dfrq2 0
pw 10.7  dn2
d1 0.100 dpwr2 1
tof 0 dof?2 0
nt 16 dmn2 n
ct 16 dmm2 c
alock no dmf2 200
gamn not used dseq2
FLAGS dres?2 1.0
n  homo? n
in n PROCESSING
dp y wtfile
hs nn proc ft
NISPLAY tn 1310/2
sp -1000.4 math f
wp 8000.0
Vs 779 werr
sC 0 wexp proc_H plH
wC 250 wbs
hzmm 32.00 wnt wft
Vs 156.23
rfl 1000.4
rfp 0
th 7
ins 6.000
om cdc  ph
T '7#’71—77 B I S [ T T T l T
11 10 9

0.87
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DHE~-3-3

Pulsec Sequence: relayh OTBS
Solvent: cdci3
Ambient temperature O
UNITYplus-600 ‘“tesla" BnO
s
HO

Relax. delay 1.000 sec
COSY 90-90 [!

Acy. time 0.214 sec 4a |

Width 4793.9 Hz )

20 Width 1793.9 Hz A [

8 repetitions 1K

256 Fi)ncrements [ | U _ e ] A By N . o J
0BSERVE H1, 599.8839319 MHz — -

DATA PROCESSING F? B

Sine bhell 0.107 sec
F1 DATA PROCESSING == (ppm) © b
Sine hell 0.053 sec
FT s1ze 2048 x 2048 B
Total time 42 min, 47 sec X

Joh
. o
[« I - |

4 a o o e
4.5-
— ] -] né‘! .
—
= 7 3
5.0
4
5.5
4
6.0
J : ™Y o
e
[ i S S A s S v v ) s S s el S S S S S ENNE e M SN S SN S S AL R (RN S St AN BN S S AL B B B B
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

F1 (ppm)
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DHL-3_3 OTBS
exp2 s2pul
SAMPLE DEC. & VT BnO 0]
date Nov 1 2007 dfrg 599.887 s
solvent CDC13  dn H1 HO
file exp dpwr 36
ACQUISTITION dof 0
sfrq 150.856 tm %% 4a
tn C13 dmm W
at 0.963 dmf 9708
np 65536 dseq
SwW 31013.6 dres 1.0
fh 18800 homo n
bs a DEC2
tpwr 51 dfrq2 0
pw 8.0 dn2
dl 2.000 dpwr2 1
tof 1576.93 dof2 0
nt 640 dm2 n
ct 92  dmm?2 '
alock n  dmf2 15202
gain not used dseq2
FLAGS dres2 1.0
il n  homo?2 n -
in n PROCESSING el
dp y b 1.00 o
hs o wtfile w
nDISPI AY proc ft ~
Sp -1530.3 fn 131072
wp 2869%4.7 math f
Vs 82
sc 0 werr
wC 250 wexp process plC
hzmm 1114.78 wbs wft
is 500.00 wnt
rfl 13581.9 ~
rfp 11614.8 Sa
th S Y %
ins 100.000 0 -
nm cdc  ph N~
— o
N 2
0 reRar
» TSN
- ~ o
g S = Rl SR 2
. - - s w ™
3 J S ) ) & o
— - ’\ e
w
2w
~ - =
5 . v
. =21
2 ~ L
- | ©
| -
. - L
r'—V_W'_Y‘Y’;"V_I T [ T T T T r T I LA T T T | s 17711 T I T LI B B ! TTT T T T T | T—1 T 1 T T 1T 77 T [ T L TT V*[ LA
160 140 120 100 80 60 40 20 8 ppm
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DHL-3_3 OTBS

Pulse Sequence: dept O

BnO
HO

4a

CH3 carbons

CH2 carvons

CH carbons

' ;‘ |

)

all protonated carbon

LN A B B S RS L N A L L N S NN A D N S S L L N e L N R A B AL L S N N N A A B S N B B B N RS B S B A RS B SN B S N S S R Y IR AN B B S

140 130 120 110 100 30 81 70 60 S0 40 30 20 10 1] ppm



DHL-3_3

OoTBS

Pulse Sequence: hetcor

Solvent: CDC13
Ambient temperature
User: 1-14-87
UNITYplus-600

BnO O
HO

"tesla"

Relax. delay 1.400 sec
Acqg. time 0.088 sec
Width 23188 .4 H2z

2D Width 4730.4 Hz

16 repetitions

256 increments
OBSLRVE C13, 150.8408447 MHz
DCCOUPLE H1, 599.8862008 MHz
Power 36 dB

on during acgquisition
off during delay
WALTZ-16 modulated

DATA PROCESSING

t ine broadening 1.0 Hz
F1 DATA PROCESSING

Line broadening 0.3 Hz
FT size 4086 x 1024
Total time 1 hr, 45 min,

4a

20 sec

1 .
5.0

5.5

6.0 |

— ]
6.5 -

e - — -

=

100
F2 (ppm)
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OTBS

DHL-3
expl s2pu)l BnO O
SAMPLE DEC. & VT TBSO =
date Jul 21 2006 dfrq 499.864
solvent CDCY3  dn H1
file ex dpwr 30 4b
ACQUISITION dof 0
sfrq 499.864 dm nnn
tn H1 dmm [+
at $.016 dmf 200
np 65536 dseq
sw 6533.3 dres 1.0
fb 4000 homo n
bs 4 DEC2
tpwr 61 dfrq2 0
pw 13.5 dn2
dl 0.100 dpwr2 1
tof 269.9%9 dof? 0
nt 16  dm?2 n
ct 16 dmm2 c
alock n  dmf2 200
gain not used dseq2
FLAGS dres2 1.0
i1 n  homo? n
in n DEC3
dp y dfrq3 0
hs nn dn3
DISPLAY dpwr3 1
sp -29.9 dof3 0
wp 5279.8 dm3 n
vs 148 dmm3 c
sC 0 dmf3 200
wC 250 dseq3
hzmm 21.12 dres3 1.0
is 200.00 homo3 n
rfl 510.6 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 6.000 fn 65536
ai ph math f
werr
wexp process plH
whs
wnt wft
i
v
| g
- |
l |
J | ] ﬂ ) | 1
| l ' |
. L; S _MAC (. [t I L i L o
—_-—
T I T T T T ‘h T T L T l T T T L) j T T LI j T T T T ‘]‘l T T T ‘ T T T T l T T T T ' T T '
10 9 8 6 S 4 3 2 1 ppm
_ — L v L — —
5.89 3.70 3.25 17 .66
1.08 1.00 1.05 10.8
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DHL-3

Pulse Sequence: relayh

Solvent: CDC13
Ambient temperature
INOVA-500 "inpova5sS*"

Relax. delay 1.300 sec
COSY 90-90

Acq. time 0.130 sec
Width 3923.5 Hz

2D Width 3923.5 Hz

4 repetitions

256 increments
OBSERVE H1, 499.8611751 MHz
DATA PROCESSING

Sine bell 0.065 sec

F1 DATA PROCESSING

Sine bell 0.033 sec

FT size 1024 x 1029
Total time 25 min, 20 sec

OTBS
BnO 3
TBSO

4b

L.

o
)
F2 1
%(ppm)
—=
=;W 4.0
] 4.5
5.0
Ll 5.5
6.0
—— 1 a
6.5

e

A 16AM ™ LA R LA LA AL LR AR LRARS ARLAS LRLLY |

6.4
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DHL-3 ' OTBS

exp2 s2pul

SAMPLE DEC. & VT BnO 0]
date Jul 21 2006 dfrg 499.864 n P
solvent CDC13 dn HL TBSO
file exp dpwr 40
ACQUISITION dof 0
sfrg 125.702 dm YYy
tn C13 dmm w 4b
at 1.215 dmf 8787 .35
np 65536 dseq
sw 26963.3 dres 1.0
fb 15000 homo n
bs 4 DEC2
tpwr $2 dfrg2 0
pw 10.2 dn2
di 1.800 dpwr2 1
tof 144.5 dof?2 0
nt 1200 dm2 n
ct 116 dmm2 [
&lock n dmf2 10000
gain not used dseq2
FLAGS dres2 1.0
i n  homo2 n
in n DEC3
dp y dfrg3 0
hs nn  dn3
DISPLAY dpwr3 1
sp -1415.3 dof3 0
wp 26362.% dm3 n
Vs 72 dmm3 c
SC 0 dmf3 10000
wC 250 dseq3
hzmm 107.85 dres3 1.0 o
is 500.00 homo3 n ~ o
rfl 11110.2 PROCESSING e .
rfp 9694.5 b 1.00 e G
th 1 wtfile ™
ins 100.006 proc ft
al cdc ph fn 131072
math f " N
o ®
werr ”?32
wexp © -7
whs Nan~
wnt -5
N e
~ ~ —
~ oWV o2
N NEeR 80w
o~ o~ w e R 4
. © - N LA N : Ve
2 | e & "J/l | @ @ s <
o - : . s - :;3°
< Q ) -0 e o N
~ = o w < . v
w S @ ) R
b - !
. >
(] B
~
J
|
WﬂVT”T'yT—!‘Vllv|l||li1|‘ll‘l—|F|||v}T_v—r—v_[—r—!ﬁT’T‘Tﬁ—‘_r_r’]_ﬁT’l‘rlllv]llvv|vl|!|117_ﬁ[1ﬁ‘t—f(v1—rr]lvlv[T—rl|‘Vlll‘1ﬁ—Wﬁ
200 180 160 140 120 100 80 60 40 20 0 ppm
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DHL-3

Pulse Sequence: dept OTBS
BnO 3
TBSO
4b
CH3 carbons
CH2 carbons
CH carbons { .
all protonated carbons
| 1
]‘V T T al "—l T T T ' T T T ‘ T 1 ’ | ]ﬁ* T T T | T T ‘ ] | I LI | T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 ppm



DHL-3

Pulse Sequence: hetcor oTBS
Solvent: CDC13

Ambient temperature

User: 1-14-87

INOVA-500 ‘'"nmr2a.chem.nd.edu"

BnO o
TBSO

Relax. delay 1.500 sec

Acg. time 0.111 sec 4b
Width 18403.5 Hz

2D width 4026.4 Hz

4 repetitions

256 increments
OBSERVE C13, 125.6901958 MHz
DECOUPLE H1, 499.8630813 MHz

Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

F1 DATA PROCESSING

Line broadening 0.3 Hz

FT size 4096 x 1024
Total time 28 min, 33 sec ™ Y -

Ay

i o

Mduded s e atii g

F1
(ppm

ETEEY NI TR RE R

3.8% )
— 3
»—:)i\ 4.0_5
4.2
Joa
Ty 4.4
4.8; é
4.8

=
o -
[45)
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OHL -7

expl s2pul OH
SAMPLE DEC. & VT
date Oct 3 2006 dfrq 499.866 Bno O
solvent CD3CN dn H1 —
file exp dpwr 30 HO
ACQUISITION dof 0
sfryg 499 .867 dm nnn
tn H1 dmm c 5
at $.016 dmf 200
np 65536 dseq
sW 6533.3 dres 1.0
fb 4000 homo n
bs 4 DEC2
tpwr 61 dfrq2 0
pw 13.5 dn2
d1 0.100 dpwr2 1
tof 269.9 dof2 0
nt 16  dm2 n
ct 16 dmm2 (4
alock n  dmf2 200
gain not used dseq2
FLAGS dres? 1.0
il n homo2 n
in n DEC3
dp y dfrg3 0
hs nn  dn3
DISPLAY dpwr3 1
sp 809.7 dof3 0
wp 3966.5 dm3 n
vs 158 dmm3 (4
sC dmf3 200
wC 250 dseq3
hzmm 15.87 dres3 1.0
is 200.00 homo3 n
rfl 463.5 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 1.000 fn 65536
ai ph math f
werr
wexp process plH
wbs
wnt wft
{ M
i
! g
jgt i . ‘d.« LA A
T L T T ¥ T T T | ™ T T T T T T T T T T T ¥ T L S— T T T L T T
9 8 6 5 q 3 ppm
S [E—] S Y] [ [ )
5.44 2.55 2.39 1.24
1.00 1.16 4.98
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DHL-?7

Pulse Sequence: relayh OH

Solvent: CD3CN
Ambient temperature
INOVA-500 “inovas" BnO O

Relax. delay 1.300 sec
COSY 90-90

Acqg. time 0.236 sec 5
Width 2168.3 Hz

2D Width 2168.3 Hz

4 repetitions

128 increments
O0BSERVE H1, 499.8637722 MHz
DATA PROCESSING

Sine betll 0.118 sec
F1 DATA PROCESSING

Sine bell 0.059 sec
FT size 1024 x 1024
Tota) time 13 min, 39 sec

BN U | S G,

T oD &

Mt

o [3,] 3} [3,]
o (s -] =] =3

o
~n

3
3
5.2

T T T T T T T [ Y T T T Y T Y T T T T T T I C T T Y O T T O T O T O T N T T T OO T T Y T T T T T T TN O YT T T
6.4 6.2 6.0 5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8
F1 (ppm)
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DHL-?

exp2 s2pul

SAMPLE DEC. a VT
date Oct 3 2006 dfrg 499.866
solvent Acetone dn H1
file exp dpwr 40 BnO (@)
ACQUISITION dof 0 -
sfrg 125.703 dm yyy HO
tn C13 dmm w
at 1.215 dmf 8787 .35
np 65536 dseq
sw 26963.3 dres 1.0
fo 15000 homo n
bs 4 DEC2
tpwr 52 dfrg2 ]
pw 10.2 dn2
dil 1.800 dpwr2 1
tof 144.5 dof2 0
nt 1200 dm2 n
ct 44 dmm2 c
alock n dmf2 10000
gain not used dseg?
LAGS dres2 1.0
il n  homo?2 n
in n DEC3
dp y dfrg3 0
hs nn  dn3
DISPLAY dpwr3 1 © <
sp 3378.4 dof3 0 mfg
wp 21683.8 dm3 n © -
vs 27  dmm3 c ~ 2
sc 0 dmf3 10000 A
wC 250 dseq3
hzmm 86.24 dres3 1.0
is 500.00 homo3 n
rfl 5091.8 PROCESSING
rfp 3758.2 b 1.00
th 8 wtfile ™ "
ins 100.000 proc ft 3 o
ai cdc ph fn 131072 : < -
math f P 2 [N
< —t L 43
- . o
werr . © = S
wexp pid n ~ ~ ~
whbs - o S o 2
wnt . . o
< <
o ~
Lol
S
v
3 S7R
- ST e
@ m(\:N
™
-
I . .
LN S S S B s A By B S S B O S S B B SR B T T T LI S S R B S N B B S B B AL L D L T LA
180 160 140 120 100 80 60 a0 ppm



DHL -7

OH

Pulse Sequence: dept

BnO o
HO

CH3 carbons

CH2 carbons

(H

CH carbons .

I M K .

all protonated carbons

T T L A e A LA S B T T r T T T T v T r T T T T T T T T
130 120 110 100 90 80 70 60 ppm
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DHL-7

Pulse Sequence: hetcor

Solvent: Acetone
Ambient temperature
User: 1-14-87

File: DHL-7-HC
INOVA-500 *“inovaS"

Relax. delay 1.500 sec
Acq. time 0.111 sec
Width 18403.5 Hz

2D width 2131.7 Hz

4 repetitions

128 increments
OBSERVE C13, 125.6907522
DECQUPLE H1, 499.8661744
Power 40 dB8

on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
F1 DATA PROCESSING

t ine broadening 0.3 Hz
FT size 1096 x 512
Total time 14 min, 19 sec

JL

OH
BnO 2
HO
5
MHZz
MHZz
F1
(ppm
e
I A
e

Fy
.
[—]
ISR TEES ORI RSN SESNERNENE RENCY =N ]

N Y

l

L

J

et bl o b

[3,]
~N

- —

————— -

T
85
FZ (ppm)

T T




DHL-6

expl s2pul

SAMPLE DEC. & VT
date Oct 6 2006 dfrg 499.864
solvent CDC13 dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrq 499 .864 dm nnn
tn H1 dmm c
at 5.016 dmf 200
np 65536 dseq
sw 6533.3 dres 1.0
fb 4000 homo n
bs q DEC?
tpwr 61 dfrq2 0
pw 13.5 dn2
dl 0.100 dpwr2 1
tof 269.9 dof2 0
nt 16 dm2 n
ct 16 dmm2 c
alock n  dmf2 200
gain not used dseq2
FLAGS dres? 1.0
i n  homo?2 n
in n DEC3
dp y dfrq3 0
hs nn dn3
DISPLAY dpwr3 1
sp 1292.2 dof3 [
wp 3648 .7 dm3 n
vs 59 dmm3 c
sC 0 dmf3 200
wC 250 dseq3
hzmm 14.59 dres3 1.0
is 100.00 homo3 n
rfl 510.6 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 1.000 fn 65536
ai ph math f
werr
wexp process plH
wbs
wnt wft
T T T ‘] T T T T

- S36 -
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0O
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O
BnO |
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i S ¥ I I
}U o Ju o J
T T T T I | BaE— T 1 “[ T T
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1.02 1.00 1.04



DHL -6

Pulse Sequence: relayh O

Solvent: CDC13 OH
Ambient temperature 'C)

INOVA-500

"inova5"

Relax.

delay 1.300 sec BnO |

COSY 30-30

Acqg.
Width

time 0.203 sec
2526.4 Wz 6

20 Width 2526.4 Hz

8 repetitions

256 increments
OBSERVE H1, 499.8611751 MHz
DATA PROCESSING

Sine bell 0.101 sec

F1 DATA PROCESSING

Sine bell 0.051 sec
FT size 1024 x 1024
Total time 53 min, 34 sec

JF2
1 (ppm
3.0
7 3.5
‘j 4.0
. 4.5

“

.

L T S R . R

3.0



DHL-6 0

exp3 s2pul Og
SAMPLE DEC. & VT
date Oct 6 2006 dfrg 499 .864
solvent CbC13  dn H1
file exp dpwr a0 Bno '
ACQUISITIDN dof 0 6
sfrq 125.702 dm YYy
tn C13 dmm w
at 1.215 dmf 8787 .35
np 65536 dseq
swW 26963.3 dres 1.0
fb 15000 homo n
bs q DEC2
tpwr 52 dfrg2 0
pw 10.2 dn2
d1 1.800 dpwr2 1
tof 144.5  dof2 0
nt 1200 dm2 n
ct 88 dmm2 4
alock n dmf2 10000
gain not used dseqg?
FLAGS dres2 1.0
i n  homo2 n
in n DEC3
dp y dfrg3
hs nn  dn3
DISPLAY dpwr3 1
sp 3023.7 dof3 0
wp 17963.3 dm3 n
Vs 61 dmm3 [
sC 0 dmf3 10000
wC 250 dseg3
hzmm 71.85 dres3 1.0
ts 500.00 homo3 n
rfl 11118.4 PROCESSING N
Ffp 9678.1 1b 1.00s3®
th 5 wtfile o ™~
ins 166.000 proc M
ai cdc ph fn 131072 7] =
math f [J
werr
wexp
whs Muoglex
vt el3n~eR?
fow v
S RRRNRER o R
w o
o w
= @ :
~
~
Ly}
~
a L
| BB
T T T T T T T | T l—lil T T T T ' T LA r | T T T 1 l T T 1 I"T—l_'\ T T ‘ T T 1 T i T T "V—Vf‘f T T T I T T ¥ T ‘ T T T T l T T T T l LA
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DHL-6 @]

Pulse Sequence: dept

CH3 carbons

CH2 carbons

Y

CH carbons

all protonated carbons

T T v T T T T T T T 7 ¥ T

T
130 120 110

T

¥

L

100

T— T



DHL -6

Pulse Sequence: hetcor 0 0
Solvent: CDC13 .
Ambient temperature

User: 1-14-87

File: DHL-6-HC

INOVA-500 "inovaS" Bno |

(@)as

Relax. delay 1.500 sec 6
Acq. time 0.111 sec

Width 18403.5 Hz

2D width 2651.4 Hz

8 repetitions

128 increments
OBSERVE C13, 125.6902043 MHz
DECOUPLE H1, 499.8637978 MHz

Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
F1 DATA PROCESSING

Line broadening 0.3 Hz
FT size 1096 x 512 —

Total time 28 min, 25 sec . i Al — R

)

TorTT T T

‘ ; |
100 930 80 70 60
Fz (ppm)




DHL-12

expl s2pul
SAMPLE DEC. & VT
date Sep 21 2006 dfrg 499 .864 O
solvent CDC13  dn H1
file ex dpwr 30 O
ACQUISITION dof 0
sfrq 499 .864 dm nnn
tn H1  dmm c
at 5.016 dmf 200
np 65536 dseq BnO
sw 6533.3 dres 1.0
fb 4000 homo n 7
bs q DEC2
tpwr 61 dfrq2 0
pw 13.5 dn2
dl 0.100 dpwr2 1
tof 269.9 dof2 0
nt 16  dm2 n
ct 16 dmm2 [
alock n dmf2 200
gain not used dseq?2
AGS dres? 1.0
n homo2 n
in n DEC3
dp y dfrq3 0
hs dn3
DISPLAY dpwr3 1
sp 1498.2 dof3 0
wp 3184.9 dm3 n
vs 71 dmm3 [#
sc 0 dmf3 200
wC 250 dseq3
hzmm 12.74 dres3 1.0
is 150.00 homo3 n
rfl 510.6 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 1.000 fn 65536
ail ph math f
werr
wexp process piH
whbs
wnt wft
-
- 1 -
— _,_,»._,/M _._)L_ L.AJ [ —
—7T T 1—‘r—f—'|_[ r r T ¥ T T ' — T l T T T 1 T T T T | T T I_Y—‘ T T T T 'rﬁ“—'—V_r""V T T [ T T T r I T T T T ‘r""T T T L l
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm
I_'_l I—'_ J I_'il \_'_1 L_,ﬁJ L ] 1 I_'_l
5.25 2.64 3.89 1.15
1.00 1.20 1.21
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DHL=-12

Pulse Sequence: relayh

Solvent: CDC13
Ambient temperature
INOVA-500 "inova5"

Co

Relax. delay 1.300 sec BnO
COSY 30-90
Acg. time 0.221 sec 7
Width 2317.8 Hz
2D Width 2317.8 Hz
8 repetitions
256 increments
OBSERVE H1, 499.8611751 MHZz
DATA PROCESSING
Sine bel) 0.110 sec
F1 DATA PROCESSING
Sine bel) 0.055 sec
FT size 1024 x 1024
Total time 54 min, 20 sec

e

~ m
w TN
k=]

o3
= ] )

=]
[—]

Illll[llll
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n
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1

T T TTT Ot 11t T
7.5 7.0 6.5
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DHL-12

Pulse Sequence: relayh

Solvent: CDC13
Ambient temperature
INOVA-500 "ijinovabs"

Co

Relax. delay 1.300 sec
COSY 90-90 Bno
Acqg. time 0.221 sec 7
width 2317 .8 Hz
2D Width 2317.8 Hz
8 repetitions
256 increments
OBSERVE H1, 499.8611751 MHz
DATA PROCESSING
Sine bell 0.110 sec
F1 DATA PROCESSING
Sine bell 0.055 sec
FT size 106214 x 1024
Tota) time 54 min, 20 sec

o e M L“JLL-- J‘ L

=9
~N
ol

ool i

”6" o P .

AR AR AR R R R AR A S R R R A A R R SR RS AR A AR AR SRR RSSO AR RAR SN R RARAS RARARRRA}

5.8 5.6 5.4 5.2 50 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2
F1 (ppm)
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DHL-12 (@)

exp2 s2pul O
SAMPLE DEC. & VT
date Sep 21 2006 dfrgq 499.864
solvent CDC13 dn H1
file exp dpwr a0 BnO
ACQUISITION dof 0 7
sfrg 125.702 dm yyy
tn C13 dmm w
at 1.215 dmf 8787.35
np 65536 dsegq
Sw 26963.3 dres 1.0
fb 15000 homo n
bs 4 DEC2
tpwr 52 dfrg2 0
pw 10.2 dn2
dl 1.800 dpwr2 1
tof 144.5 dof2 0
nt 1200 dm2 n
ct 115 dmm2 c
alock n  dmf2 10000
gain not used dseq2
FLAGS dres2 1.0
i n homo2
in n DEC3
dp y dfrg3 0
hs nn  dn3
DISPLAY dpwr3 1
sp 5682.4 dof3 0
wp 14845.5 dm3 n
vs 72  dmm3 c
sC 0 dmf3 10000
wC 250 dseq3
hzmm 59.38 dres3 1.0 o
is 500.00 homo3 n w ™
rfl 11117.2 PROCESSING v
rfp 9678.1 b . Ve~
th 4 wtfile w0 N
ins 100.000 proc ft N~ J
ai cdc ph fn 131072 -
math f
werr 0 o
wex o~ <
wbsp ©e = - by
wnt n o~V -
~r~ W () o
w (=1 (]
~ '\‘ t m ~
o % < ~
. w -
~
n
e
~o N
@
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DHL-12 0]

Pulse Sequence: dept

BnO

CH3 carbons

CH2 carbons

CH carbons

al) protonated carbons ’

I
140 130



DHL=-12

Pulse Sequence: hetcor

Solvent: CDC13
Ambient temperature
User: 1-14-87
- " "
INOVA-500 inova$s Bno

Relax. delay 1.500 sec

Acqg. time 0.111 sec

Width 18403.5 Hz

2D Width 2352.2 Hz

4 repetitions

256 increments
OBSERVE C13, 125.6902031 MHz
DECOUPLE H1, 499.8638237 MHz
Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 HZ

F1 DATA PROCESSING

Line broadening 0.3 H2z

FT size 4096 x 512

Total time 28 min, 56 sec

o]e)

B

Illll)lllllll‘l

L

5.0
5.5
6.0
4
J
6.5 .
7.0
7.5- '#
JT‘ﬁT T T I T T T T y“‘f T T | T [ T T T rl‘f‘r I r‘"
130 120 110 100 90 80 70 60
F2 (ppm)
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DHL-12

Pulse Sequence: hetcor

Solvent: CDC13
Ambient temperature
User: 1-14-87
INOVA-500 "inovas"

Co

BnO

Relax. delay 1.500 sec

Acq. time 0.111 sec 7
Width 18403.5 Hz

2D Width 2352.2 Hz

4 repetitions

256 increments
OBSERVE C13, 125.6902031 MHZz
DECOUPLE M1, 199.8638237 MMz

Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
F1 DATA PROCESSING

Line broadening 0.3 Hz
FT size 4096 x 512
Total time 28 min, 56 sec

F1 7
- ([me;E <’>
3.4-]
e 3
3.6- i
—2C
= -
3.8
4.9
4.2
.
4.4=
ST
4.6@
I
- -
4.8

YTTTWWWTT{T rhTTT'WTWTTTWT1T "7'7
74 72 70 68 66 64 62 60 58 56 54 52 50 438

F2 (ppm)
- S47 -




DHL-10

expl s2pul
SAMPLE DEC. & VT
date Sep 2 2006 dfrg 199.864
solvent CDC13 dn H1
fite exp dpwr 30
ACQUISITION dof 0
sfrg 499.8614 dm nnn
tn HY  dmm C
at 5.016 dmf 200
np 65536 dseqg
sw 6533.3 dres 1.0
fb 4000 homo n
bs 1 DEC2
tpwr 61 dfrg2 0
pw 13.5 dn2
dl 0.100 dpwr2 1
tof 269.9 dof2 0
nt 16 dm2 n
ct 16 dmm2 [
atock n  dmf2 200
gain not used dseqg2
FLAGS dres2 1.0
i n  homo2 n
m n DEC3
dp y dfrg3 0
hs nn dn3
DISPLAY dpwr3 1
sp 828.7 dof3 0
wp 36140.1  dm3 n
vs 56 dmm3 [
scC 0 dmf3 200
we 250 dseq3
hzmm 11.56 dres3 1.0
is 112.50 homo3 n
rfl 510.6 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 1.000 fn 65536
ai ph math f
werr
wexp process plH
whbs
wnt wft
- T 1 [ 1 - =
8
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DHL-10

Pulse Segquence: relayh

Solvent: CDC13
Ambient temperature
INOVA-500 "inova5"

Retax. delay 1.300 sec
COSY 90-90

Acg. time 0.153 sec
width 1669.2 Hz

2D Width 1669.2 Hz

1 repetitions

256 increments

OBSERVE H1, 199.8611751 MHz
DATA PROCESSING

Sine bell 0.077 sec

F1 DATA PROCESSING

Sine hell 0.038 sec

FT size 512 x 512
Total time 26 min, 28 sec

0]
O
OH
10
- ./‘\- ——
F2
{ (ppm);
[
—a--—tj 1 a
1 3.5
T
Vg
|
J
o i
S \
‘4.5 -
5.0
i 5.5
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\1 | o

T Ty T T e

5.5
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DHL-10

exXp2 s2pul O
SAMPLE DEC. & VT @]
date Sep 2 2006 dfrqg 499 .864
solvent CDC13  dn H1
file exp dpwr 4q0
ACQUISITION dof 0
sfrq 125.702 dm YYY OH
in C13  dmm w 10
at 1.215 dmf 8787.35
np 65536 dseq
sw 26963.3 dres 1.0
fb 15000 homo n
bs a DEC2
tpwr 52 dfrq2 0
pw 10.2 dn2
dl 1.800 dpwr2 1
tof 144.5 dof2 0
nt 1200 dm2 n
ct 106 dmm2 c
alock n  dmf2 10000
gain not used dseq2
FLAGS dres? 1.0
il n  homo? n
in n DEC3
dp y dfrgq3 0
hs nn  dn3
DISPLAY dpwr3 1
sp 1593.2 dof3 0
wp 16808.8 dm3 n
vs 61 dmm3 C
sc 0 dmf3 10000
wC 250 dseq3
hzmm 67.24 dres3 1.0
is 500.00 homo3 n
rfl 11116.8 PROCESSING
rfp 9678.1 1b 1.00
th 8 wtfile
ins 100.000 proc ft
ai  cdc ph fn 131072
math f
werr < w
wex w o
wbsp SN @<
wnt < © < w ¥ @
© ~ o~ T w @ Y] o
2 ~ 7~ - 3
m. ) \ < 2
~ t n @
S ! i’ <
. I
o H ‘
b .
~ .
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i
i
i i
i
{
i
i
H |
e
T’"'fv’T' T M N - r i T T T T T r T T I R i M L - - k T e I T T ToT T T ! T T T TS T "T‘AT""'I""W*""" AN S N
140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



DHL-10

Pulse Sequence: dept

CH3 carbons

CH2 carbons

CH carhons

all protonated carbons

I

A

T '

I
100

1

O
O
OH
10
e p——

90

e e

80
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DHL-10

Pulse Sequence: hetcor C)
Sotvent: CDC13 )
Ambient temperature
User: 1-14-87
INOVA-500 "inovas5"
OH
Relax. delay 1.500 sec 10
Acq. time 0.111 sec
Width 18403.5 Hz
2D Width 1631.1 Hz
4 repetitions
256 increments
OBSERVE €13, 125.6902027 MHz
DECOUPLE H1, 499.8633086 MHz
Power 40 dB
on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
F1 DATA PROCESSING
Line broadening 0.3 Hz
FT size 4096 x 256
Total time 29 min, 21 sec
Pl
———— (ppmﬂ
} 3.2
i E
e /3.4
3
¢
] 3.6
B 3
————
3 3.8
4.0
j 4.2
—_—= T 4.4 ‘
4.6
E
© 4.8
5.0+
I 5.23
‘ |
5.4 |
B 5.6
] ] |
;5.8 B
A S A I R A SR el teis A AL SR S e S AR S e Attt S SR
100 95 30 85 80 75
F2 (ppm}
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DHL-11

expl s2pul

=

1

OBn

SAMPLE DEC. & VT
date Sep 21 2006 dfrq 499 .864
solvent CcDC13  dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrq 499.864 dm nnn
tn H1 dmm [
at 5.016 dmf 200
np 65536 dseq
W 6533.3 dres 1.0
fb 4000 homo n
bs 4 DEC2
tpwr 61 dfrg2 0
pw 13.5 dn2
a1 0.100 dpwr2 1
tof 269.93 dof2 0
nt 16 dm2 n
ct 16 dmm2 c
alock n dmf2 200
gain not used dseq2
FLAGS dres2 1.0
11 n  homo2 n
in n DEC3
dp y dfrq3 0
hs n dn3
DISPLAY dpwr3 1
sp 1403.3 dof3 0
wp 3562.7 dm3 n
vs 58 dmm3 c
scC 0 dmf3 200
weC 250 dseqg3
hzmm 14.25 dres3 1.0
is 100.00 homo3 n
rfl 510.6 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 1.000 fn 65536
ai ph math f
werr
wexp process plH
wbs
wnt wft
- r 1 1 RN B T T T T
* 9
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DHL-11

Pulse Seguence: relayh

Solvent: CDCI3
Ambient temperature
INOVA-500 *“inovasS"

Relax. delay 1.300 sec
COosY 90-90

Acgqg. time 0.218 sec
width 2352.1 Hz

20 Width 2352.1 Hz

4 repetitions

256 increments

DBSERVE H1, 499.8611751 MHzZ
DATA PROCESSING

Sine bell 0.109 sec
F1 DATA PROCESSING

Sine bell 0.054 sec
FT size 1024 x 1024
Total time 27 min, 12 sec

11

OBn

_—

(X4

Ju

p—

—
5.0

F1 (ppm)



DHL-11

Pulse Sequence:

Solvent: CDC13
Ambient temperature
INOVA-500 "inova5"

relayh 0

Relax. delay 1.300 sec

COSY 90-30 11
Acq. time 0.218 sec

Width 2352.1 Hz

2D Width 2352 .1 Hz

4 repetitions

256 increments
OBSERVE H1, 439.8611751 MHz
DATA PROCESSING

Sine bell 0.109% sec

F1 DATA PROCESSING

Sine bell 0.0549 sec

FT size 1024 x 1024

Total time 27 min, 12 sec

Q7 oBn i

« e o

O T T T T T T T T T T T T T T U T T O T T T T T T T T T T O T YT [T AT T Y O T Y T T T T T LT T T O O LI PRI AN E T P T I TRT Ty VT T
5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0

F1 (ppm)
- S55 -




DHL-11

exp2 s2pul

SAMPLE DEC. a VT @]
date Sep 21 2006 dfrg 499,864
solvent CDC13  dn H1 (@]
file exp dpwr a0 OBn
ACQUISITION dof 0
sfrg 125.702 dm yyy o !
tn Cl13 dmm w
at 1.215  dmf 8787.35 "
np 65536 dseq
sw 26963.3 dres 1.0
fb 15000 homo
bs 4 DEC2
tpwr 52 dfrq2 0
pw 10.2 dn2
dl 1.800 dpwr2 1
tof 144.5 dof?2 0
nt 1200 dm2 n
ct 100 dmm2 c
alock n  dmf2 10000
gain not used dseq?
FLAGS dres2 1.0
i n  homo2 n
in n DEC3
dp y dfrg3 0
hs nn  dn3
DISPLAY dpwr3 1
5p 5886.8 dof3 0
wp 15164.4 dm3 n
vs 30 dmm3 c
sC 0 dmf3 10000
we 250 dseq3
hzmm 60.66 dres3 1.0
is 500.00 homo3
rfl 11125.4 PROCESSING o
rfp 9678.1 b 1 « 0D
th 2 wtfile w O
ins 100.000 proc ft RN
ai cdc ph fn 131072 T
math f L
werr
wexp
wbs ;
wnt ? o -3
- o o,
~% o~ c T
N - o
3 JIE
P o ©
©
. o
w
g 8 %
™ o
f .
T T [ T T T T 1 T T T T ' T ’ T | T 1 ‘!j T ' T I — r T | T T LA l T T I T T T T | T
160 150 140 130 120 110 100 30 80 70 60 ppm



DHL-11

Pulse Seguence: dept

CH3 carbons

o)
&io Bn

11

CH2 carbons

CH carbons

T

all protonated carbons




DHL-11

Pulse Sequence: hetcor

Solvent: CDC13
Aambient temperature
User: 1-14-87
INOVA-500 *"inovasS"

Retlax. delay 1.500 sec
Acg. time 0.111 sec
width 18403.5 Hz

2D Width 2345.5 Hz

q repetitions

256 increments
OBSERVE C13, 125.6902113
DECOUPLE H1, 499.8637982
Power 40 dB

on during acguisition
of f during delay
WALTZ-16 modutated
DATA PROCESSING

Line broadening 1.0 H2
F1 DATA PROCESSING

Line broadening 0.3 Hz
FT size 4096 x 512
TJotal time 28 min, 57 sec

MHZz
MH2

1

- - - -

lLlJl‘illlll

T T g ;
120 110 100 90 80 70 60 50
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DHL-20
expl S2pul
SAMPLE DEC. & VT OHO
date Dec 18 2006 dfrg 499 .864
solvent cpcC3 dn H1 O
file exp dpwr 30
ACQUISITION dof 0
sfrq 499 .864 dm nnn
tn H1  dmm c BnO N3
at S.016 dmf 200
np 65536 dseq 8
sw 6533.3 dres 1.0
fb 4000 homo n
bs ] DEC2
tpwr 61 dafrg2 0
pw 13.5 dn2
d1 0.100 dpwr2 1
tof 269.9 dof2 0 t
nt 16 dm2 n .
ct 16  dmm2 c !
alock n o dmf2 200
gain not used dseq?
AGS dres?2 1.0
il " homo2 n
in n DEC3
dp y dfrq3 0
hs e dnd
DISPLAY dpwr3 1
Sp 914.4 dof3 0
wp 4511.5 dm3 n
Vs 103 dmm3 c
sC 0 dmf3 200
wC 250 dseqg3
hzmm 18.17 dres3 1.0
is 200.00 homo3 L]
rfl 510.6 PROCESSING
rfp 0 wtfite
th 7 proc ft
ins 1.000 fn 65536
ai ph math f
werr
wexp process plIH
wbs
wnt wft
/ i
) i N SO 1
T T T r L T T T I 7T T T T I T T T T l T L T ' -1 T T T ' T T I T T T H | T T T I
10 3 8 7 6 5 4 3 ppm
L e By e ! s
5.45 2.46 2.45 1.13 1.00
0.87 1.18 1.25 1.03
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OHL-20 l
Pulse Sequence: relayh O ”
Solvent: CDC13 OH i
Ambient temperature O ‘\

INOVA-500 “inovaS"

Relax delay 1.300 sec

CUSY 80-90 BnO N3 L

Acg. time 0.190 sec 8 , 4 ‘ i
Wirdth 7697 1 HZ 1 ¢ ' i
20 Wwidth 2697 .1 H2 ; . I
8 repetitions \ y
256 1ncirements I )”«

OBSLRVE H1, 199.8611751 MHZ - B [
DATA PROCESSING }

Stne bell 0,095 sec F2 ;
f1 DATA PROCESSING i .
Sine hetl 0.017 cec (ppm}) ) . !

FIT sigze 1021 » 10741 .
Total trme SR min, 1 sad i =

AN RN R R A e n SRR RS R e AR e e A AR AR AR ERARRARRRS nannanatas nhhas RARESSARENARRRY RaRas Ron s e nanils

3.6
|
s 0
3.8
o ! g O
TV a0
‘4.2
4.4
_-.ﬂ:; 4.64 KQ-Q @ 0
- 3 E ol
4.8 ]
5.0’5
— e . :
' ,YW'TYTYT
5.

5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2
F1 (ppm)
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DHL-20

exp2 s2pul

1590 140

SAMPLE DEC. & VT
date Dec 18 2006 dfrg 199 .864 ‘O
solvent Cpel e dn H1
file exp dpwi an
ACQUISITION dof 0
sfig 125,200 dm Y. BnO N3
tn 13 dmm W 8
at 1.215  dmf 8787 .3°%
np G936 d.ooy
W 26963, <« dye- 1.0
fi 15000  homo n
hs 3 DeEcz
tpwr S dtrgls 0
pw | AR dn?
dl 1,800 dpwr / 1
tof 114,59 dofs 0
nt 1.0 damz n
ct -0 aeme [
alock aooamt 10000
gain not used (LTI
FLAGS Gre 7 1.0
1] 0 homo! n
m n pLes
dp A Ut s 0
hs nnoodn
DISPLAY dpwr 3 1
sp Kivle o4 ot < 0
wp 15092 dm« "
Vs 127 dmms [
SC 0o dmt < 1o0no
W 250 el
hzmm 60.37 e 1.0
is H500.00  homo3 n
rfl 11y PROIE SSING
rip 9678.1 1b 1.00
th 5 o wtfale
ins 100.000 proc ft
ai cdc  ph in 121072 -
math f o5
-
werl N
wexp -
whs P
wnt | -
1
e
RS
TNoe .7
> O~ 2T o, ~ -
Ll [ N ~ Ao —
. ) ( ™ o il
o B ‘ 4 ™ At
= - - . w
- | ~Room s
\ N
N I
2 |
| | R |
N
? I N
) I 1
‘ AL
_ k. | (. .
L R AR I i |l I LEN ] I S B - I - T T v I’ "" 1 ' 1 o —



DHL-20

Pulse Sequence: dept

CHR3 carbons

BnO

e e b A R A bt P, i A o & e “pear i)

120

In Ay oy — O LT
CHe carbons
| |
o - . s Vo - “ A
!
CH carbons \ i ' i
O N - e wau e
! |
all protonated carbon l # |
i i ‘ ; | ‘
PP ROy W Lll oo il \ o ™ At b L Aoy L o WMMJWMJ‘WWM
A 4 WY lai g o Lt g v Y et s b alddalutcaiad Ao o ln ot d Y Lo 4 v Wi VR iy bl "
| o T T - t tr T I N 1 or r B

110 100 90 80 70 60 ppm



DHL-Z0

Pulse Sequence: hetcor

Solvent: COCI3
Ambient temperature
user: 1-14-8/7
INOVA-500 "inovas”

Relax. delay 1.500 sec
Acq. time 0.111 sec
Width 18103 .5 Itz
7D Width 1651.1 Hz
8 repetition
1728 increments

OBSERVE G132, 175.69019/77 Mz
DECOUPLE  1t1, 198.8631709 mHz

Power 40 B

Oon during acgursirtion
off during delay

WAL TZ-16 modulated

DATA PROCLSSING

Line broadening 1.0 H/
f1 DATA PROCLISTHG

Line broadening 0.3 Hz
t1 size 109G x 256

Total time 28 min, 10 zec

BnO

F1

{ppm)

I
100

et T

95

-S63 -

30

{ T T

85

' —

80
F2 (ppm)

75

e



NMHL-67

expl s2pul
SAMPLE DEC. & VT
date May 22 2008 dfrqg $99.876 O
solvent cdcl13 dn H1
file exp dpwr 30 OAc
ACQUISITION dof 0 O
sfrq 599.876 dm nnn
tn H1 dmm c
at 3.621 dmf 200
np 43516 dseq BnO NHAc
Sw 6009.6 dres 1.0
b 2600 homo n 12
bs 4 temp 22.0
tpwr 59 DEC2
pw 14.0 dfrge 0
dl 0.380 dn2
tof -299.9 dpwr? 1
nt 16 dof2 0
ct 16 dmz2 n
alock dmm2 C
gain not used dmf2 200
FLAGS dseq?
il n dres2 1.0
in n  homo? n
dp y PROCESSING
hs nn wtfile
DISPLAY proc ft
sp 752.6 fn 65536
wp 4%15.8 math f
vs 227
scC 0 werr
wC 250 wexp process plH
hzmm 13.66 whs
is 187.20 wnt
rfl 305.4
rfp 0
th 50
ins 1.000
ai cde ph
i
- s 7 _ e S
I|
{ .
i
l' }1
b |
Y o o Y, W Jllu'v'_
T 1 r T T e - r 1 ‘l—liT -1 - 1 T T ] T L — T 3 ”’T*’ - T T
3 8 7 6 5
e C PR o
5.45 1.00 2.59
1.14 1.18 1.34




DHL-B7)

File: afs/nd.edu/user26/dhesek/Private/DHL/DHL-71_HH.

Pulse Sequence: COSY

solvent: cdcl13

Temp. 22.0 € / 28%5.1 K 0
Operator: dhesek

File: DHL-71_HH OAcC
VNMRS-600 “nmr600" 0

Relax. delay 1.000 sec

Acg. time 0.128 sec

wWidth 4807 .7 Hz Bno NHAC
20 width 4807.7 Hz 1 2
4 repetitions

256 increments
OBSERVE H1, 599.8728575 MHz

DATA PROCESSING

Sine bell 0.064 sec
f1 DATA PROCESSING

Sine bell 0.043 sec

FT size 2048 x 2048
Total time 20 min, 1S sec

fid

- 4 o

'mﬁﬁmmwmm‘v‘wrrrrrvrrrrv—rr]—rrwvrrqnnrnu‘ [AaRARRR R o nad RERRRRan AR RRARRERARERE SRR ARL RS RRRARRARRD
6.2 6.0 5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4

F1 (ppm)
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DHL-71

exp3 Carbon O
OAc
SAMPLE SPECIAL o
date May 22 2008 temp 22.0
solvent cd3od gain not used
file exp spin not used
ACQUISITION hst 0.008 BnO NHAc
Sw 36764.7 pwio 7.500
at 1.783 alfa 10.000 12
np 131072 FLAGS
fb 17000 i1l n
bs 4 in )
dl 1.220 dp Y
nt 512 hs nn
ct 40 PROCESSING
TRANSMITTER b 0.5
tn Cl3 fn 262144
sfrg 150.855 DISPLAY
tof 1542.7 sp 1544.1
tpwr S8 wp 25669.8
7.500 «rf) 13586.1
DECOUPLER rfp 11649.3
dn H1l +p -117.2
dof 0 1p 30.3
dm yyy PLOT
dmm W wC 250
dpwr 44 sc 0
dmf 13908 vs 90
th 3 S o
ai cdc ph ~ 3
25w
— N w
— O
. B
[
<+~
— o
° o
N
=
| Q " w0
2 ~RE o
= o &
o - {31 .
o ( w o
- ’ @ —
- o
53 N E
o m D, \
- jgry !
o o ~ LN
=4 > N © o
| J ~ | ~ o~
g N o3
| | f .
! i ‘
[
I
|
‘ l vk ;
| . L |
J J
—T 1 r . ' [ — T TR T T T T o T o TT T s T T L T T | i ' T
160 140 120 100 80 60 40 20 ppm
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DHL-71

Pulse Sequence: dept o

CH3 carbons

CH2 carbons

CH carbons

all protonated carbons
mwmﬁw«m«wrwwwmmmwmmmmwmwwdw ‘ APt MM AT o s WW
[ T T ! T T 7 T T r— =1 T e e e e LA E A A A S
100 30 80 70 GU 50 40 30 ppm
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DHL-71

Pulse Sequence:

Solvent: CDC13
Ambient temperature
UNITYplus-300 “nmr3a.chem.nd.edu"

hetcor

Relax. delay 1.500 sec
Acgqg. time 0.179 sec
Width 11471.2 Hz

2D width 1790.8 Hz

4 repetitions

128 increments

OBSERVE C13,
DECOUPLE H1,
Power 40 dB
on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
F1 DATA PROCESSING

Line broadening 0.3 Hz
FT size 4096 x 512
Total time 14 min,

75.4216934 MHZ
299.9482565 MHz

57 sec

vl

1l

E =Y
F~Y

[4,]
A
=)

BTTTPITIE STV TINT] R TIESVOTITT] IR TOUNNTS R o

F~Y
[=2]

&
(o]

(%]
.
~N

T

T

™
30

- S68 -

Wy,

T

75
F2 (ppm)

T

T
70

TTTOITTTY

65

r

L B S B

60 55

1

50
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DHL-?72
expl s2pul
SAMPLE DEC. & VT
date  May 27 2008 dfrg 499.864 O
solvent CDC13 dn H1 OAC
file exp dpwr 30
ACQUISITTON dof 0 O
sfrq 199.864 dm nnn
tn H1 dmm C
at 5.016 dmf 200
np 65536 dseq HO NHAc
SW 6533.3 dres 1.0 13
fb 4000 homo n
bs 4 DEC2
tpwr 61 dfrg?2 0
pw 13.5 dn2
dl 0.100 dpwr2 1
tof 269.9 dof? 0
nt 16 dm2 n
ct 16 dmm2 [«
alock n  dmf2 200
gatn not used dseq2
FLAGS dres2 1.0
il n  homo2 n '
in n DEC3
dp y dfrq3 0
hs nn o dn3
DISPtAY dpwr3 1
sp 502.5 dof3 0
wp 5004.8 dm3 n
Vs 68 dmm3 C
sC 0 dinf3 200
wC 250 dseq3
hzmm 20.02 dres3 1.0
is 100.00 homo3 n
rfl 510.6 PROCESSING
rfp 0 wtfile
th ? proc ft
ins 1.000 fn 65536
at ph math f
werr
wexp process plH
whs
wnt wft
1
-
i 3
- [ VY, BV L J
t ) - I'"'T T T r i l i 1 LI B F"1 ﬁ*ﬁiﬁ"[—f—l T T‘[ﬁ T ¥ T T ! T T T T ] 1 1 T T ' T T T ! T r T T
10 9 8 7 6 5 4 3 2 ppm
Lﬁgl \_'_1 — -} —— IL’:LVA ;_v_J L r '}
1.00 2.17 1.17 0.28
1.46 2.14 1.24 6.21
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DHL-72

Pulse Sequence: relayh

Solvent: CDC13
Ambient temperature
INOVA-500 "nmr2a.chem.nd.edu”

Relax. delay 1.300 sec
COSY 90-90

Acqg. time 0.172 sec
Width 2970.3 Hz

2D Width 2970.3 Hz

1 repetitions

256 increments

UBSERVE H1, 199.8611751 MHz
DATA PROCESSING

Sine bell 0.086 sec

f1 DATA PROCESSING

Sine bell 0.013 sec

FT size 1021 x 1024

Total time 26 min, 14 sec

‘.JEAJ%!T~¢-«m__NA;JLJL;ﬁxﬂw,_#J'{km,ﬁ LJJLNMM,J

0
l |
i ’ |

{

o
, -
gre)
own - é"
2] (n] 8
’ 3] 8 .0 .
4.0 QO @
4.5 L ] o =
i . o
5.0~
: [} . -
5.5
6.0
6.5
1 o o
7.0 = — e L e L A T K mama
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
F1 (ppm)




DAL - FL

STANDARD PROTON PARAMETERS

exp2 s2pul
SAMPLE DEC. & VT
date May 27 2008 dfrq 499.864 O
solvent CDC13  dn H1
file exp dpwr a0 OAc
ACQUISITION dof 0 ‘O
sfrg 125.702 dm Yyy
tn C13 dmm W
at 1.215 dmf 8787.35
np 65536 dseq HO NHAc
sw 26963.3 dres 1.0
fb 15000 homo n 13
bs 1 DEC2
tpwr 52 dfrq? 0
pw 10.2  dn2
dl 1.800 dpwr2 1
tof 1a4.5 dof2 0
nt 640 dm2 -on
ct 161 dmm2 c
alock n dmnf2 10000
gain not used dseqg2
FLAGS dres2 1.0
il n  homo?2 n !
in n DEC3
dp y dfrq3 0
hs nn  dn3
DISPLAY dpwr3 1
sp 1833.2 dof3 0
wp 20768.4 dm3 n
Vs 61 dmm3 C
sC 0 dmf3 10000
wC 250 dscq3
hzmm 83.07 dres3 1.0
is . $00.00 homo3 n
rfl 11130.7 PROCESSING
rfp 3710.8 1D 1
th 7 wtfile
ins 100.000 proc ft
ai  cdc ph fn 131072
math f
werr
wexp
whs
wint
23S m
0~ 0o
© o N . ™M
e SN Qo
ee ETJN ) -
- ~ ("] ‘/ o~ ((: ._;
L : o - o © o~
’ N w o wn : |
= ~ = - ’
- | 2 o
\
|
" L. I . J e L_ o
T 1 [T 711 L ] T T T T "7*"]’"‘1——T_ TTYVTOOTOTYF 1O '7"‘[" t L T T ‘ T I T T T T T T ] T T ] T T 17717 'I—"'r'r"r_l'
160 140 120 100 80 60 40 ppm



DHL -FL

STANDARD PROTON PARAMETERS 0

Pulse Sequence: dept OAc

CH3 carbons

CH2 carbons

Adud . b o ot - A " . b b WO RV A reborburatamon il | PSRRI Y RO OO TN
Lt ! Y ABtaae s ek WY ” g sl hid g A ot v N f " i

CH carbons

all protonated carbons I

" {Smpro patviy L J_ l, Ao rteminienindh “AAL A St shiroettainiy I ) st .J "
» Widnp Narans

| AL A S S R B S [ A s St A S A L T T T T T L S T T T T T T T T T v T T T
110 100 30 80 70 60 50 40 30 20
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VL L

STANDARD PROTON PARAMETERS C)
Pulse Sequence: hetcor OAc
Solvent: CDC13 ‘C)
Ambient temperature
User: 1-14-87
INOVA-500 "nmr2a.chem.nd.edu"
HO NHAc
Relax. delay 1.500 sec 13
Acg. time 0.111 sec
width 18403.5 Hz
2D Width 6533.3 Hz
q repetitions
256 increments
OBSERVE C13, 125.6901841 MH2
DECOUPLE H1, 4%9.8639312 MHz
Power 10 dB
on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
F1 DATA PROCESSING
Line broadening 0.3 Hz
FT size 4086 x 1024
Total time 28 min, 21 sec P, AL Lk
F1
(ppm} i
3.6
3 1 ﬂ
3.8 |
4.0 D l
4.24
1 3
4.4 |
i 3 ' |
3 4.6 ! ’
4.8
5.0
E »
3 b
5.2 0
~‘K E '
ll T_‘ |lj L ' } LI | T ] T T T ITI T T l]‘l lﬁ‘F_]' [ﬁ*‘ ’—l
100 95 30 85 80 75 7 65 60 55 50
FZ (ppm)




DHL-21

expl s2pul

-S74 -

SAMPLE DtC. & VT —
date Jdan 27 2007 dfrg 499 .864
sotvent CpCt3 dn H1 H02C O
file exp dpwr 30 O
ACQUISITION dof 0
sfrg 199 .864 dm nnn
tn H1 dmm [
at 5.016 dmf 200 BnO N3
np 65536 dseq
sw 6533.3 dres 1.0
fb 4000 homo n
bs 4 DEC2
tpwr 61 dfrg2 [}
pw 13.5 dn2
dl 0.100 dpwr2 1
tof 269.9 dof2 [}
nt 16  dm2 n
ct 16 dmm2 [of
alock n dmf2 200
gain not used dseq2
FLAGS dres? 1.0
" homo2 n
in n OtC3
dp y dfrg3 [}
hs nn  dn3
DISPLAY dpwr3 1
sp 485.3 dof3 0
wp 5185.1 dm3 n
vs 55 d¢mm3 [of
sC 0 dmf3 200
wC 250 dseq3
hzmm 20.74 dres3 1.0
is 100.00 homo3 n
rfi 510.6 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 5.000 fn 65536
ai ph math f
werr
wexp process plH
whs
wnt wft
- -
T 4 i . 1
!
. J U., SO N1 M J\J(‘
| T T L T I T T L ’ ¥ L T ‘} T T T —' T T L T T T I T T T T ‘ T T T LI I ¥ T T T I
11 10 9 7 6 4 3 2 ppm
—_— — L — ey !
1.03 0.86 1.96 1.150.98
5.00 3.41 1.48 1.06 3.086



DHL-21

Pulse Sequence: relayh
Solvent: CDC13 —O
Ambient temperature HOZC (@)
User: 1-14-87
INOVA-500 “inovasS*"
Relax. detay 1.300 sec
COSY 90-90 BnO Ns
Acqg. time 0.157 sec
Width 3262.2 Hz
20 Width 3262.2 Hz
8 repetitions
256 increments
OBSI[RVE H1, 199.86117251 MH!
UDATA PROCESSING
Sine bell 0.078 sec
F1 DATA PROCESSING
Sine bell 0.039 sec
Pl si1ze 1024 x 1024
Total time 51 min, 36 sec
!
| a J\
B VO ol g IL A N el _ e _
’ _ N e - R I - L S R
S F2 - e
(ppm) < S
d
. 2.0+ b
2.5—
4
]
3.0+
— mﬁ
— B - a . 2
R T . .
] 3.5 © ® 5
] - - - »
] o -] &
) 4.0 & o &
i -
4.5— -
% ] " - . °
5.0+
| -
% = <
T o
N 5_5j > o .
T"—l‘r T L I T T T T | T T T T | T T T T l T T T | T T T ’ T T T T I T T T T I LA T
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)



pHL-21

Pulse Sequence: relayh /L O
Solvent: CDC13 HO,C o)
Ambient temperature 2

User: 1-14-87 )
INOVA-500 “inovasS"

Relax. delay 1.300 sec
COSY 90-90 BnO N3
Acg. time 0.157 sec
Width 3762.2 Hz
2D Width 3262.2 Hz
8 repetitions
256 increments
OBSERVE H1, 199.8611751 MHZ
DATA PROCESSING
Sine bell 0.0/8 sec
t1 DATA PROCESSING
Sine pell 0.039 sec
FT size 1024 x 1024 !
Jotal time 51 min, 36 sec [
iy L
. e e e N VN A

-n
~N

|

i

(N
w
H

U

|

WA

|
L_/ |

|

S
=]

vl essadso o boo g bagdseben bt ol o e
’\E

Mot
=
[=2]

|

o
.
[—)

ge ]

S ° °©

—J
w
o

R R R A R A R R N R s N R L e AN A R AR AR SRR R R RRRRE LN RAR]

5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.8 3.8 3.6 3.4
F1 (ppm)
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DHL-21

exp3 s2pul

SAMPLE DEC. & VT /L
date Jan 27 2007 dfrg 499 .864 O]
solvent cOC13  dn H1 HO,C
file exp dpwr a0
ACQUISITION dof 0
sfrq 125.702 dm YYY
tn C13  «dmm W
at 1.215 dmf 8787.35 BnO N3
np 65536 dsegq
Sw 26963.3 dres 1.0
fb 15000 homo n
bs 4 DEC2
tpwr 52 dfrg? 0
pw 10.2 dn2
dl 1.800 dpwr2 1
tof 144.5 dof?2 0
nt 640 dm2 n
ct 78 dmm2 [
alock n dmf2 10000
gain not used dseg?2
FLAGS dies?2 1.0
il n  homo?2 n
in n DEC3
dp y dfrqg3 1]
hs m dnd
DISPLAY dpwr3 1
sp 1922.3 dof3 0
wp 20656.1 dm3 n o
vs 68 dmm3 [ o~
sc 0 dmf3 10000 T
wC 250 dseq3 m:(’:
hzmm 82.62 dres3 1.0 o -
is 500.00 homo3 n ~ 2
rfl 11121.3 PROCESSING "‘-«H
rfp 9678.1 b 1 L
th wtfite N
ins 100.000 proc ft
ai  cdc ph fn 131072
math f
werr
wexp D~
wbs honegne
wnt SRR R RN
- ~ o lwmenr?
3 "RERTT
= NP S
3 W 2 <
& 2, 2
-
N ~ o ™ l
< o
v © k ©
2 o
~ i
~ i
—
i
J k e L d
L L AL S R B A B N S T 17T LI L LI LI I T 1 1 v r vy 1 1 171 T LI S A A Bt LU S A B R B A SR RN
160 140 120 100 80 60 40 ppm



DHL-21

Pulse Sequence: dept

o

HO,C™ 10
O
BnO N3
CH3 carbons
CH2 carbons
CH carbons
N
all protonated carbons
T T T T I T T T T ‘ T L} T H ' T T
140 130 120



DHL=~-21

Pulse Sequence: hetcor

Solvent: CDCI13
Ambient temperature
User: 1-14-87
INDVA-S00 *“inovaS"™

Relax. delay 1.500 sec
Acq. time 0.111 sec
Width 181403.5 Hz

2D Width 3331.8 HZz

4 repetitions

256 increments
OBSERVE C13,
DECOUPLE H1,
Power 40 dB
on during acquisition
off during delay
WALTZ2-16 modulated
DATA PROCESSING

tine Lroadening 1.0 Hz
F1 DATA PROCESSING

Line broadening 0.3 Hz
FT size 1086 x 512

Total time 28 min, 40 sec

HO,C

BnO

125.6902072 HMHz
498.8634009 MHz

—0
0]
0]

LI T

— —
80 75

F2 (ppm)

L L L e L L




DHL-24

expl s2pul (0]
SAMPLE DEC. & VT HO,C O
date  Jan 28 2007 dfrg 433.866 Q
solvent CD30D dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrq 499.866 dm nnn BnO NH,
tn H1 dmm [
at 5S.016 dmf 200
np 65536 dseq
sw 6533.3 dres 1.0
fb 4000 homo n
bs 1 DEC2
tpwr 61 dfrg2 0
pw 13.5 dn2
dl 0.100 dpwr2 1
tof 269.9 dof2 0
nt 16 dm2 n
ct 16 dmm2 c
alock n dmf2 200
gain not used dseq?2
FLAGS dres?2 1.0
il 1 homo?2 n
in " DEC3
dp y dfrg3 0
hs nn dn3
DISPLAY dpwr3 1
sp 567.1 dof3 0
wp 4232.4 um3 n
vs B0 dmm3 [
sC 0 dmf3 200
wC 250 dseq3
hzmm 16 .93 dres3 1.0
is 100.00 homo3 n
rfl 497 .4 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 1.000 fn 65536
ail ph math f
werf
wexp process plH
wbs
wnt wft
i
|
- Il S Uﬂ“ K
i
T T ' T — T T T I ¥ 1 T l T T T T I T T T T l T T T L ] T T LA A 1 T T T l T T AR e
9 8 7 6 5 4 3 2 ppm
— e b ey e e -
.79 0.55 1.02 3.35 3.19
0.86 3.20 1.02 0.99



DHL-24

Pulse Sequence: relayh

Solvent: CD30D
Ambient temperature
INOVA~S00 "inovas"®

Relax. delay 1.300 sec
COSY 90~90

Acqg. time 0.159 sec
width 3219.4 Hz

2D width 3219.4 Hz

94 repetitions

256 increments
0BSERVE H1, 499.8631311 MHZz
DATA PROCFSSING

Sine bell 0.080 sec
F1 DATA PROCESSING

Sine bell 0.040 sec
FT size 1024 »x 1024
Total time 25 min, 56 sec

0
HO,C” O
0

BnO  NH,

A

1J_L‘L

w
n
| c vy

LJUA_LI J
(%] & &
(] (%] o
A

- S81 -




DOHL-24

Pulse Sequence: relayh

Solvent: CD30D —Q0
Ambient temperature

INOVA-500 *"inovasS" H()ZC: C?

Relax. delay 1.300 sec

COSY 90-90 H
Acqg. time 0.159 sec

width  3218.4 Hz BnO NH
2D Width 3218.4 Hz

4 repetrtions

256 increments
0BSERVE HI, 199.8631314 MHZz

DATA PROCLSSING

Sine bell 0.080 sec

Fl1 DATA PROCESSING

Sine bell 0.040 sec
FT sice 1024 x 1024

jotal time 25 min, 56 sec

T IR A R A L R AR AR RS A R AR AR SRR R R AR AR RN RARR EE
5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0

F1 (ppm)
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DHL-24

exp2 s2pul
SAMPLE DEC. & VT
date Jan 28 2007 dfrg 499.866 —0
solvent cd3ed dn H1 HO,C 0
file exp dpwr a0 2
ACQUISITION dof 0 )
sfrg 125.703 dm Yyy
tn C13 dmm w
at 1.215 dmf 8787.35
np 65536 dseq BnO NH,
Sw 26963.3 dres 1.0
fb 15000 homo n
bs a DEC2
tpwr 52 dfiq? 0
pw 10.2 dn2
dl 1.800 dpwr2 1
tof 1114.5 dof2 0
nt 1200  dm? n
ct 56  dmm? [
alock n  dmf2 10000
gain not used dseq?
t LAGS tres2 1.0
11 n homo?2 n
in n NEC3
dp y dfrg3 0
hs nn dn3
DISPLAY dpwr3 1
sp 1240.2 dof3 0
wp 22640.1 dm3 n ©
vs 61 dmm3 c 0
sc 0 dmf3 10000 ‘o
wC 250 dseq3 RS
hzmm 90.56 dres3 1.0 o
is 500.00 homo3 n o~
rf 2417 .6 PROCESSING o
rfp 6177.7 1.00
th 6 wtfile
ins 100.000 proc ft
ai  cdc ph fn 131072
math f
werr ; ~ o
wexp n o o
whs ~ aan
wnt b el
- QB’J
J g2 ¥
N m ° - s
o ‘. m il - -
w E Sar~ R - : © o
g ' el g 2% | ¢ g
> = ~ 3 .
. o S ™ © |\ )
o - : L . w
~ ™ - ©
- -~ "]
" I
-~
®©
-
J 1 —
Ill‘llll‘l IIIYV_YV‘1111—[ﬁ7rV|]lr|TWVll l|ll‘|'ﬁ T 1 1]'#[" T Tl ']_l—lll I LR 'l]"r','
130 160 140 1260 100 8¢ 60 40 20 ppm
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DHL-24
Pulse Sequence: dept //l{___()

HO,C” O
0

BnO h“*z
CH3 carbons
CH2 caibons
CH carbons
”, e —
!
all protonated carbons ]
l T T T T I T T T T ; T T T | T T T l“ T T T T ¥ L T T l T T T T ¥ T T I T T ¥ T |ﬁ T T T I T T T ¥ ' T T T T I T T T
130 120 110 100 90 80 70 60 50 40 30 20 ppm



DHL-24

Pulse Sequence: hetcor

Solvent: cd3od
Ambient temperature
User: 1-14-87
INGVA-500 "inovas"

Relax. detlay 1.500 sec
Acq. time 0.111 sec
Width 18403.5 Hz

20 Width 3236.6 Hz

1 repetitions

256 increments

OBSERVE C13, 125.6904993 MHZz
DECOUPLE 11, 499.8653167 MHZ

Power 40 dB

on during acquisition
off during delay

WAL TZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
F1 DATA PROCESSING

Line broadening 0.3 Hz
FT size 4096 x 512

Total time 28 min, 41 sec

HO,C

BnO

F1 3

1‘(ppm}

3.0

) ;

W 3.2°

] 3.4+

2 3

3 3.6-3

} 3.87

1

- 4.2

4.4

P —— Y 4.6
==

4.8

5.0

5.2

5.4

5.6

" - —

- S85 -




DHL=-26-2

exp2 s2pul
SAMPLE DEC. & VT //l\
date  Jan 31 2007 dfrg 299.948 0
solvent €bC13  dn H1 HO,C™ |O
file exp dpwr 30 (@)
ACQUISITION dof 0
sfrq 299.949 dm non
tn H1 dmm [
at 3.620 dmf 200 BnO NHAC
np 32768 dsegqg
sw 4525.4 dres 1.0
fb 2600 homo n
bs q PROCESSING
tpwr 59 wtfile
pw 14.0 proc ft
dl 0.380 fn 65536
tof 481.6 math f
nt 16
ct 16 werr
atock n  wexp process plH
gain not used wbs
wnt
it n
in n
dp \4
hs nn
DISPLAY
sp 319.2
wp 3324.1
vs 151
scC 0
wC 250
hzmm 13.30
is 125.39
rfl 281.3
rfp 0
th 62
ins 1.000
nm cdc  ph
|
| —
— | _/
{
(VN J
T — 7T T T ' [ T '—V—[ T T TrviT’ 1 ‘.ﬁ”z""lﬁ—r“ l"—r_l_ﬁ T T I T T T T ] T T 1 T ‘ — v T T T ' T T T I“‘l’ T T T
12 11 10 9 8 7 6 5 4 3 2 ppm
L : [ — 1 . ! . 1 - 5 [Q—— [,
1.15 1.03 3.35 1.47 3.33
4.69 1.00 3.36 2.25 3.21
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DHL-26-2

Pulse Sequence: relayh

Solvent: COC13 —O
Ambient temperature HOZC O
UNITYplus-300¢ '"nmr3a.chem.nd.edu” 0

Relax. delay 1.400 sec

COSY 90-90

Acg. time 0.125 sec BnO NHACc
Width 2045.6 Hz

2D Width 2045.6 Hz

4 repetitions

128 increments

OBSERVE H1, 299.9468517 MH2
DATA PROCESSING

Sine bell 0.063 sec

F1 OATA PROCESSING

Sine bell 0.063 sec

FT size 2048 x 1024

Total time 13 min, 29 sec

LML N )

}"\ P S
3}
. JF2 ] =Y
(ppm]}
2.0 c°-m> = -
2.5
3.0
=5 3.5 -
] = ki) =
4.0
] L= s§ -
4.5 ]
= =
5.0
_— 5 '5 j L - 4
6.0
j 5.55 = <>
V|I|v! l \’vl |I [Y|IY I'l!!l! ’|‘
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
F1 (ppm)

U i B

1.5



DHL-26-2

Pulse Sequence: relayh

Solvent: CDCI13 —O
Ambient temperature HO,C O
UNITYplus-300 "nmr3a.chem.nd.edu" 0

Relax. delay 1.400 sec

COSY 80-8%0

Acg. time 0.125 sec BnO NHAc
Width 2045.6 Hz

2D Width 2045.6 Hz

4 repetitions

128 increments
OBSERVE H1, 29%.9468517 MHz
DATA PROCESSING

Sine bell 0.063 sec
F1 DATA PROCESSING

Sine bell 0.063 sec
FT size 2048 x 1024 »

Total time 13 min, 29 sec n Mﬁ * ! W I |
J‘w o iUL_.,_J”‘\’UWK ,_JMLJ L i

{
0
U

==
4.5
e — ;1 i - 5T o fomor
5.0

== . = a3
“) 6.5
L T ! T T T T L G L B T T T T T T T T T T T T T T T T T
6.5 6.0 5.5 5.0 4.5 4.0 3.5
F1 (ppm)




DHL-26-2

exp2 s2Zpul
— O
SAMPLE DEC. & VT
date Jan 30 2007 dfrg 299.949 |1()2(: O
solvent cDC13  dn H1 0
file ex dpwr 40
ACQUISITION dof 272.7
sfrg 75.429 dm YYyY
tn Cl3 dmm w BnO NHAc
at 0.957 dmf B033
np 32768 dseq
Sw 17116.0 dres 1.0
fb 8400 homo n
bs 4 PROCESSING
tpwr 59 ib 1
pw 8.3 wtfile
di 2.000 proc ft
tof 0 fn 65536
nt 1200 math f
ct a7
alock n werr
gain not used wexp process plC
FLAGS whs wft
i1 n wnt
in n
dp 1
hs n
DISPLAY
sp 748.0
wp 12797.1
vs 52
scC 0
wC 250
hzmm 51.19
is 500.00
rfi 6836.0
rfp 5807.5
th 7
ins 100.000
o cdc  ph 523 ~2399%
[LRSN Y M~ o~
® o~ O
SE SR
g
4V e o H/// . : 3
! 2 <5z N S o =
g , - l\'\m ~ < o~ -
s @ 2 i "["lf 2 g
~ N © g N
o = : : g
~o o \
- 2 I |
. |
. |
’; '
ol
- " . " PO oy L, \a [OPUTIN s N
A T amaman e L Worini
LRI S (R R R AU N B L A M M S N S I [ L I S A B T S R B R A | S e e SN Bt B B B B T T rvrr T T
160 140 120 100 80 60 40 20
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DHL-26-2

Pulse Sequence: dept
—

0
HO,C” O
0

BnO NHAc

CH3 carbons

CH2 carbons

CH carbons

all protonated carbons

T T v [T v r 1T T T T

7
130 120 110 100

- S90 -



DHL-26-~2

Pulse Sequence: hetcor /’\
Solvent: CDC13 —
Ambient temperature HO,C o) 0
User: 1-14-87 2
INOVA-500 MinovaS" (@]
Relax. delay 1.500 sec
Acg. time 0.111 sec
Width 18403.5 Hz Bno NHAC
2D width 3382.4 Hz
8 repetitions
256 Increments
OBSERVE C13, 125.6902068 MHz
DECOUPLE H1, 199.8633942 MHZ
Power 40 dB
on during acguisition
of f during delay
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
F1 DATA PROCESSING
Line broadening 0.3 Hz
FT size 4096 x 512
Total time 5/ min, 13 sec L
_ R
(ppmy}
fi 2.0
2.5
3.0+
4
? 3.5
f3 4.0
4.5 "
= ]
5.0
l 5.5 '

T

IR R R B T T T T LI T | T T T

60 S50 40
F2 (ppm)



DHL-26-2

Pulse Seguence: hetcor

—
Solvent: CDC1I3
Ambient temperature H02C O
User: 1-14-87 O
INOVA-500 “inovaS"
Relax. delay 1.500 sec
Acq. time 0.111 sec BnO NHAc
width 18403.5 HZ
2D Width 3382.4 Hz
8 repetitions
256 increments
O0BSERVE C13, 125.6902068 MHz
DECOUPLE H1, 488.8633%42 MHz
Power 40 dB
on during acguisition
off during delay
WALTZ-16 modulated
DATA PROCESSING
L ine broadening 1.0 Hz
f1 DATA PROCESSING
1 ine broadening 0.3 Hz
FT size 4096 x 512
Total time 57 min, 13 sec
T
I'F1 ]
1
{ (ppmy
=
13,54 é}
. - - 1 8k
3.6-]
3.7
— 1 )
3.8
3. 91 '
P
4.0 A
Ty q. 13
; 4.2
— E
4.3
4.4+
.
4
4.5-
— 3
— —— 4.6+
—— h
— ]
) 4.7

T T T T T T T T T T [ T T T T T T T T T [T e T T T T T O U T T TR I T T T T O T TR T TR T T T T T T T

76 74

72

70

-S92 -

68

66

64

62

60

F2 (ppm)

58

56

54

52

50

Mot L\*\«)N'J- Wwwvj"“wwwwwwvww‘\wﬁ Torheremanr

48




DHL27
expl s2pul

SAMPLE DEC. & VT
date Febb 23 2007 dfrg 499 .866
solvent CD3CN  «dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrg 199.867 dm non
tn H1  dmm =
at 5.016 dmf 200
np 65536 dseg
sw 6533.3 dres 1.0
fb 4000 bhomo n
bs 4 DEC2
tpwr 61 dfvg2 0
pw 13.5 dn?
dl 0.100 dpwr2 1
tof 269.9 dof2 0
nt 16 dm? n
ct 16  dmm?2 c
alock n  dmi2 200
gain not used dseqg2
FLAGS dres2 1.0
il n homo?2 n
in n DEC3
dp y dirg3 0
hs nm dn3
DISPLAY dpwr3 1
sp 562.0 dof3 0
wp 3863.2 dm3 n
Vs 94  dmm3 c
sC 0 dmf3 200
wC 250 dseq3
h zmm 15.15 dres3 1.0
is 145.68 homo3 n
rfl 519.6 PROCESSING
rfp 0 wtfile
th 7?7 proc 1
ins 1.000 fn 65536
ai ph math f
werr
wexp process plH
wbs
wnt wft
5 U
T T T ‘I T 1 I :
8 7

HO,C

—
)
O

OH NHAC
14

-S93 -



DHL2?

Pulse Sequence: relayh

Solvent: CD3CN
Ambient temperature
INOVA-500 "inovas" —O
HO,C” 10
Relax. delay 1.300 sec
cogSy 90-9¢0 “
Acg. time 0.174 sec
Width 2939.1 Hz
20 Witth 2939.4 Hz OH NHAc
1 repetitions
256 increments 14 J A lu {
OBSERVE 1, 199.8638284 Mhz _r—— RN ‘LL A ,‘_J__A_, - A S
DATA PROCESSING 1 7 - - I — T |
Sine bell 0.087 sec —7 F? i - &
F1 DATA PROCESSING
Sine bell 0.044 sec (ppm}
FT size 1024 x 1024 i
lotal time 26 min, 16 sec
|
=
2.0~ &
.
-
2.5~
3.0
.
.g : . )
3.5
-~ 4 @ o o .
h - .
% ] ' a
4.0+
= 1 ' 4 -}
j j ’ ’
4.5_‘ d .. T
5.0
L]
- " 4 - .
5.5+
] ®
6.0
] .
6.5
[¢ : o L ]
7.0
ﬁflIVIIYI!‘llll'TﬁYV|TVTY[('T‘TT"I"I’II|IVF|'l'lII_V'#‘T_l_f_T_‘i
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
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DHL27

Pulse Sequence: relayh

Solvent: CD3CN
Ambient temperatuw e
INOVA-S500 "inovaS"

J—q

HO,C” O
0

Relax. delay 1.3060 sec
COSY 380-90

Acg. time 0.174 sec

Width 2939.4 Hz OH NHAC
2D Width 2939.4 Hz 14

1 repetitions

256 increments
0BSERVE H1, 199.8638281 MHz
DATA PROCESSING

Sine bell 0.087 sec
FI DATA PROCESSING

Sine bell 0.0191 sec

FT size 1024 x 1021

jotal time 26 min, 16 sec

| | — |
0 PO ,,'VJUN@,/‘ALW/JMMJ

F2 ]
—_— ) as oa
(ppm}
1 3.6
= ] @@
3.8 2
= 4 3 o 8
J 4.0
] 7Y
= E &y G
J 8.2 :
== ] (&
4.4
5 3 D
= 3 o s
4.6 o
3 &
4.8 ]
5.0
; 5.2 ]
—= | & % o
5.43
4‘r‘rYYnlnx”lnrvv;xuu‘uvu|xvr|[v AN R R R R R R N R e R RS A R AR AR S RS RRRRD
5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4
F1 (ppm)
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DHL27

exp2 s2pul J\
SAMPLE DEC. & VT O
date Feb 23 2007 dfrgq 199 .866 HO,C 0]
solvent cd3cn dn H1 O
file exp dpwr a0
ACQUISITION dof 0
sfrq 125.703 dm Yyy
tn C13  dmm w OH NHAc
at 1.215 dmf 8787 .35
np 65536 dseq 14
sw 26963.3 dres 1.0
fu 15000 homo n
bs 4 DEC2 .
tpwr S2 dfrq2 0
pw 10.2 dn2
dl 1.800 dpwr2 1
tof 144 .5 dof2 0
nt 1200 dm2 n
ct 81 dmm2 [«
alock n  dmf2 10000
gain not used dseq2
FLAGS dres2 1.0
i n homo2 n
1 n DEC3
dp y dfry3 0
hs nn  dn3
DISPLAY dpwr3 1
sp 1804.6 dof3 0
wp 20868.4 dm3 n
vs 63 dmm3 c
sC 0 dmf3 10000
wC 250 dseq3
hzmm 83.47 dres3 1.0
is 500.00 homo3 n
rfl 1477 .0 PROCESSING
rfp 163.4 b 1
th S wtfile
fns 100.0006 proc ft
ai cdc ph fn 131072
math f
werr
wexp "
wbs o~ © ™
wnt Rl e w B 9
© . «© M ~ 0
- - ~ o~ . 0
- o s~ L 7] g
- i o [7-3 Q - .
~ © o ™ [o¢] ©
. . v V-] -
< © : -
~ -1 o N
v o~
™
o o
@ (]
@ .
. -
< ~
~ -4
-
i
JJ JL i A A L ” "
LA S BN L I S B N SR B B BN S AL I L B B T Ty T ™ [ i | YT T T T L B T
160 140 120 100 80 60 40 ppm
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DHL-27 :
—O
Pulse Seguence: dept

HO,C” [0

OH NHAc
14

CH3 carbons

CH2 carbons

CH carbons

all protonated carbons

| T T ¥ ] T '" | . T T T T T T T T ¥ T T LA LA T T T T T

80 70 60 50 40 30 20 ppm
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DHL -27

Pulse Sequence: hetcor

Solvent: cd3cn
Ambient temperature
User: 1-14-87
INOVA-500 "inovasS"

Relax. delay 1.500 sec

Acq. time 0.111 sec

Width 18403.5 Hz

20 Width 2900.3 Hz

8 repetitions

256 increments
OBSERVE Cl13, 125.6907127 MH:
DECOUPLE HL1, 499.8658787 MHz
Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
fF1 DATA PROCESSING

Line broadening 0.3 Hz
FT s12e 4096 x S4i2
Total time 57 min, 26 sec

o

HO,C” O
O
OH NHAc
14
el
“(ppmy
B 2.0
2.5
3.0 ]
3.5{
4" ]
4.0
- 1
4.5
5. 0-
5.5

+

T

. .
)
+
T T T T T T T L T L L L B T v L L T T T 7 T
100 90 80 70 60 50 40 30 20
FZ (ppm)
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DHL-27

Pulse Sequence: hetcor

Solvent: cd3cn
Ambient temperature
User: 1-14-87
INOVA-500 "inovaS"

g

HO,C” |0
0

Relax. delay 1.500 sec

Acg. time 0.111 sec OH NHAC
Width 18403%.5 H2z 14
2D Width 2900.3 Hz

8 repetitions

256 increments

OBSERVE (13, 125.6807427 MHz
OECOUPLE H1, 199.8658787 Mhz

Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
f1 DATA PROCLSSING

Line broadening 0.3 Hz
fT size 1096 x 512
Total time 57 min, 26 sec

- S99 -




DHI -a7
exp3 s2pul
SAMPLE DEC. & VT
date Feb 1 2008 dfrg 199 .866
solvent CD3CN dn H1
file safs/nd.edusu~ dpwr 30
ser26/dhesek/Priva~ dof 0
te/DHL /DHL-47-H.fi~ dm nnn J\
d dmm [
ACQUISITION dmf 200 HO,C 0
sfrg 493.867 dsegq 2 O
tn H1 dres 1.0 (@]
at 5.016 homo n
np 65536 DEC2 AcO
i "Pa000 ane ’ AcO O 0 NHAc
bs 4 dpwr2 1 AcO
tpwr 61 dof2 0
pw 13.5 dm2 n NHTroc
d1 0.100 dmm2 c
tof 269.9 dmf2 200
nt 16 dseq2
ct 16 dres? 1.0
alock n  homo2 n
gain not used DEC3
FLAGS tfrq3 0 '
i1 n  dn3
in n dpwr3 1
dp y dof3 0
hs nn  dm3 n
NISPLAY dmm3 c
sp 635.2 dmf3 200
wp 3854.4 dseq3
Vs 254 dres3 1.0
SC . 0 homo3 n
we 250 PROCESSING
hzmm 15.42 wtfile
is 400.00 proc ft
rfl 523.8 fn 65536
rfp 0 math f
th 7
ins 1.000 werr
ai ph wexp process plH
wbs |
wnt wft ‘
I
t v
f
i

YT T ;;[ L r 1 T ] T T T T | T L T T ] T T T T i T T T T ] T T T T '7 T T T
) 7 b 5 4 3 2 ppm
o [EE— 1 . s . £t — — ) L
2.15 1.13 1.36 2.64 10.45 13.00 3.7
1.05 1.37 1.33 2.71 3.38 20.73



DHL=-47

- S101 -

exp3 s2pul
SAMPLE DEC. & VT
date Jan 31 2008 dfrqg 299.949
solvent CDC13 dn H1
file safs/nd.edusu~ dpwr 40 —O0
ser26/dhesek/Priva~ dof 272.7 HO,C 0
te/DHL /DHL-47-C.fi~ dm yyy
d dmm w
ACQUISITION dmf 8033
sfrq 75.429 dseq AcO 0
tn C13 dres 1.0 AcO 0] NHAc
at 0.957 homo n AcO
np 32768 DEC2
Sw 17116.0 dfrg2 undef ined NHTroc
fb 9400 dn2 undefined
bs 4 dpwr2 unde fined
tpwr 59 dof?2 undef ined
pw 8.3 dm2 undefined
dl 2.000 dmm2 undefined
tof 0 dmf2 undef ined
nt 640 dseg2 undefined
ct 172 dres2 undefined
alock n  homo2 undefined
gain not used DEC3
GS dfrg3 undef ined
1 n dn3 undef ined
in n o dpwr3 undef ined
dp y dof3 undefined
hs nn  dm3 undefined
DISPLAY dmm3 undefined
sp 770.4 dmf3 undef ined
wp 12819.2 dseq3 undefined
vs S8 dres3 undefined
sc . homo3 undefined
wC 250 PROCESSING
hzmm 51.28 1b 1.00
is 500.00 wtfile
rfl 6836.6 proc ft
rfp 5807.5 fn 65536 ~ <
th 6 math f N o wn o
ins 100.000 sern < N
al  cdc ph werr ~~ . <
n wexp  process plC ~R =4 Qo
@ whs Q n N
. o . o0
o w N wnt © © —“e |~
~o 3 < THgd M N
-x S - PR ] - .
u; '} " .g,\mﬁ : Py
L.?“’ o~ o wa "’eo -
W (?, ur\’ < ~ '\r\g:wm J
. < © @« =y n 0
< o R w ) b
it =1 n ) A < .
— o o
@ -m w
P e il A W ;MWWMWWw W-LMW
LI S ) R B S R S A S A S B S B A B LA | | S L N L ) B L B e B N B B ML B LA I T T T 1 ¥ T LA B D B B B
160 140 129 100 80 60 40 20 ppm



DHL-47

Pulse Sequence: dept /J\\
—O
0]
9]

HO,C ;
AcO 0
AcO (¢ NHACc
AcO
NHTroc

CH3 carbons

CH2 carhons

WWMWMW

reinatvir A

CH carbons

OO A I AN,

all protonated carbons
I T T T T ‘ T T T T T T 1 T ’ T T T T T T T T ,—| T T [ T L T ‘ T T ! T T T T T T T T ‘ T

100 30 80 70 60 50 40 30 20 10 0 ppm

-S102 -



DHL-48_3

expl Proton

SAMPLE SPECIAL
date feb 17 2008 temp 22.0
solvent cd3od gain not used
file exp spin not used
ACQUISITION hst 0.008
sSw 9615.4 pwlo0 11.100
at 3.408 alfa 10.000
np 65536 FLAGS
fb 4000 il n
bs 4 in n
SsS 2 dp y
dl 1.000 hs nn
nt 16 PROCESSING
ct 16 fn 131072
TRANSMITTER DISPLAY
tn H1 sp 777.2
sfrg 599.879 wp 4561.9
tof 599.8 rf} 1208.5
tpwr 61 rfp 0
pw 11.100 rp -56.3
DECOUPLER 1p 5.8
dn Cc13 PLOT
dof 0 wc 250
dm nnn  sc 0
dmm cC vs 184
dpwr 38 th 50
dmf 35088 at cdc ph
A
Il
- - JEE— [V e
L T L ’ T T T ’ — L
8 7
. 4
0.92
00

- S103 -

AcO o
AcO 0 —0
AcO O
NHTroc o O
OH NHAc

23

S

AN AN |
i S u,JJJJ!_M/\\.A__)UL\JAL ‘\_,J“L Ju o Aol _4@)}" e

- 1 T 1—V—77‘\ 1 T T T T T ‘ L — 1 . | [

5 4 3 2

O Yy " sy
1.1z 1.17 0.62 1.11 1.96 1.000.95 1.44 2508
0.81 3.77 0.951.08 1.97 1.11  0.86 1.53 32188

__JJ

ppm



DHL-48_3

exp2 Carbon
SAMPLE SPECTIAL
date Feb 17 2008 temp 22.0 Aé\g)o (0] o
solvent cd3od gamn not used
file exp spin not used AcO
ACQUISITION hst 0.008
Sw 36764.7 pwie 7.500 NHTI’OCO
at 1.783 alfa 10.000
np 131072 FLAGS
fb 17000 i1 n
bs 8 in n
d1 1.220 dp y 23
nt 2400 hs an
ct 224 PROCESSING
TRANSMITTER b 0.50
tn Ci13 fn 262144
sfrg 150.855 NISPLAY
tof 1542.6 sp 2278.9
tpwr 58 wp 23%47.0
7.500 rf1 97?25.0
DECOUPLER rfp 7413.7
dn H1 rp 19.9
dof [ 56 .1
dm Vyy PLOT
dmm w o wC 250
dpwr 44 sc 0
dmf 13908 wvs 390
th 7
ai cdc ph
< o : o
NEER" 22 0w
~ Loz el ae
e 0N v ~e~ T
g o - ~ I~ oo
- ’ ‘J - © « [ ~ "
Lo 2 S g 2
- v - - © ,
. - ]
. - -
n |
- |
| | !
|
1
‘ \
L e ) I L
I i T T ‘ - T . 1 . 1 I
170 160 150 140 130 120 110 100 90 80

—O
@]
O

OH NHAc
< o w
w2t o <t
fiss
R R ©

J I

e o

[ o

w

52.192

49.576

49.435

49.291
49.150

- &48.047

_—48.865

—48.724

22.908

26.424

- 20.779

20.751
-—-20.729

—-18.763




AcO 0
AcO O —O
DHL-48_3 AcO 0
NHTroc O O
Fite: xp

Pulse Sequence: DEPT OH NHAC

23

' |
CH3 carbons

CH2 carbons

CH carbons

. " , L

1 . i . T i . 4 i . i ' i V . ' . i 1 . ' . v

211 protondt28 carbons 110 100 a0 80 70 60




DHL-57

expl Proton

SAMPLE SPECIAL
date Mar 26 2008 temp 22.0
solvent cdcl3 gain not used
fite exp spin not used
ACQUISITION hst 0.008
Sw 7225.4 pwiod 11.160
at 3.408 alfa 10.000
np 49246 FLAGS
fb 4000 il n
bs 3 in n
ss 2 dp y
dl 1.000 hs nn
nt 8 PROCESSING
ct fn 131072
TRANSMITTER DISPLAY
tn H1 sp ~613.3
sfrg 599.876 wp 7225.3
tof 0 rfl 613.4
tpwr 61 rfp 0
11.1060 rp 143.2
DECOUPLER Ip 7.7
dn C13 PLOT
dof 0 wc 250
am nnn  ScC 0
dmm c Vs 873
dpwr 38 th 45
dmf 35088 ai cdc ph
. \ }
10 9 8

5

1.
0.82

- S106 -

BnO
BnO

e '

851.210.%8
2.132.11

0 O-? )
NDMM
25

o~ /kﬁ,JJL\Jw\__“_/ i

v J

3.44
0.851.23




DHL-57

exp2 Carbon
SAMPLE SPECIAL
date Mar 26 2008 temp 22.0
solvent cdcl3 gain not used
file exp spin not used
ACQUISITION hst 0.008
Sw 30487.8 pwlo 7.500
at 1.783 alfa 10.000
np 108694 FLAGS
fh 17000 i1l n
bs 4 in n
dl 1.220 dp y
nt 256 hs nn B
ct 68 PROCESSING Bng)o o] !.
TRANSMITTER b 0.50 0-Si .
tn C13 fn 267144 BnO .
sfrg 150.852 DISPLAY
tof -720.0 sp 1.6 NDMM
tpwr 58 wp 27215.3 25
pw 7.500 rfl 1668.5
DECOUPLER rfp 0
dn Hi rp -128.4
dof 0 1p -4.3
dm yvy PLOT
dmm W wC 250
dpwr 44 sc 0
dmf 13908 vs 151
th )
ai cdc ph
—
g
™M
»
o
< O
~ M
"_"?szm_, |
2R s s ‘
NANwwo -~ ‘
| RN
! d:w:
N —
@ v <,;“:
o o ™ NS O
n N QWL S magn o, -
< .o w W N DO g ™
w ™ ~ BT N i N w
w M Y ~ N R ~ o —
L mwn — ~ oS TN J «© w ~ P
© o ] - ~~R e - - s 5
mew - < o © n o ~ -
- = - NV ] o ~ < o«
™ i ‘ ~ I a
.1 o o W w
s ~ .
w ~
. -4
&T ‘ <t !
ﬂ | ‘ ) .
! 1
| | ‘ |
‘ |
| \
‘ | |
| ! N
| ' o { T 1 T ' 1 i | 0 R | - 1 i o
160 140 120 100 80 60 40 20 ppm



Heteronuclear polarization transfer experiment

File: xp

Pulse Sequence: DEPT

BnO o |
BnO O—Si~<
BnO | "
NDMM
25

CH3 carbons

CHZ carbons

CH carbons

all protonated carbddd

R

120

100

40



DHL-58

expl sZpul

SAMPLE DEC. & VT
date Apr 2 2008 dfrg 499 .864
solvent CDC13 dn H1
file exp dpwr 30
ACQUISITION dof 1]
sfrg 499 .864 dm nnn
tn H1 dmm c
at 5.016 dmf 200
np 65536 dseg
sw 6533.3 dres 1.0
fb 4000 homo n
bs 4 DEC2
tpwr 61 dfrq2 0
pw 13.5 dn2
dl 0.100 dpwr2 1
tof 26%.9 dof2 0 BnO 0O
nt 16 dm2 n BnO OH
ct 16 dmm2 c BnO
alock n dmf2 200
gain not used dseq2 NDMM
fFLAGS dres2 1.0
i n  homo2 n
in n DEC3
dp y dfrq3 0
hs nn  dn3
DISPLAY dpwr3 1
sp 682.9 dof3 0
wp 4472.7 dm3 n
Vs 194 dmm3 C
scC 0 dmf3 200
wC 250 dseq3
hzmm 17.89 dres3 1.0
is ) 100.00 homo3 n
rfl S10.6 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 15.000 fn 65536
ai ph math f
werr
wexp process plH
wbs
wnt wft
e '
—r T T T LA T T T T T ] T T T T T T T T T T 7 T T I T
10 9 7 6 5 4 2 ppm
- L o L e s
15.00 1.52 0.81 1.56 5.18

- S109 -



DHL-58

exp2 s2pul

SAMPLE DEC. & VT
date Apr 2 2008 dfrg 499.864
solvent CDC13 dn H1
file dpwr a0
ACQUISITION dof 0
sfrq 125.702 dm YYY
tn C13 dmm W
at 1.215 dmf 8787.35
np 65536 dseq BnO O
sw 26363.3 dres 1.0 BnO OH
fb 15000 homo n BnO
bs 4 DEC2
tpwr 52 dfrq2 0 NDMM
pw 10.2 dn2
dl 1.800 <dpwr2 1
tof 144.5 dof2 0
nt 1200 dm2 n
ct 104 dmm2 c
alock n  dmf2 10000
gain not used dseq?
FLAGS dres?2 1.0
i1 n homo2 n
in n DEC3 v
dp y dfrq3 ol
hs nn dn3 NN TN
DISPLAY dpwr3 Pl - @
sp -58.9 dof3 0y R
wp 22817 .3 dm3 N oo~
vs 122  dmm3 S
sC 0 dmf3 10000
wC 250 dseq3
hzmm 81.27 dres3 1.0
is . 500.00 homo3 n
rfl 1441.5 PROCESSING »
rfp 0 1.00 ©
th 6 wtfile =
ins 100.000 proc ft I
ai cdc ph fn 131072 -
math f J
werr
wexp
wbs -
wnt <
LTS gw © - o
ﬁggm?&ﬁﬁ © tamol3a
VLW - ] PR R I
0, L.O o hid WV Mmo®P0 e ®™
gm'\";—aww © w® L e
- i ~ N~ @ T~ | ™
-9 - © @ g~ 'j%"’_ ™
~ ~ k © ~
© > -t
o~ ) ~
o {723
™ o
v
(']
L-]
T rrrrr T LANLEN B N S B B B S S B T LA L T LA L R B B | LA LA AL A B B T 7 T T 1 r ] 7 T LN
160 140 120 100 80 60 40 20 ppm



OHL-67
expl s2pul

SAMPLE
tate Apr 27 2008

solvent CDC13
file exp
ACQUISITION
sfrq 199 .861
tn H1
at 5.016
np 65536
Sw 6533.3
fi 1000
bs 1
tpwi 61
pw 13.5
dl 0.100
tof 269.%
nt 16
ct 16
alock "
gaimn not used
FLAGS
11 n
1 n
dap y
hs nn
DISPLAY
sp -510.1
wp 6533.1
Vs 210
sc 0
wce 250
hzmm 26.13
is ‘ 225.00
rfl 510.6
rfp 0
th 7
ms 6.000
ai ph
~ .77_|_r__‘ i ™
11

DEC & VT

dfiq 499 .861
an H1
dpwr 30
dof 0
um nnn
dmm C
dmf 200
tseq

dres 1.0
homo n

Dt C2

dfrg? 1]
udn2

dpwr2 1
dof?2 0
(m2 Son
dmm2 [&
(mf2 200
dseq?

dres? 1.0
homo? n

DEC3

dfrq3 0
dn3

dpwr3 1
dof3 0
dm3 n
dmm3 [
amt3 200
dseq3

dres3 1.0
homo3 n

PROCESSING

wtfrle

proc ft
fn 65536
math f
werr

wexp process plH
wbs

wnt wft
SN S m S e
10 9

8

7

[
16.88

N

T F YT T oTTrT T o7 T T T v T T T T T

|

[

0.60

-S111 -

0.

I
‘,_’\_,‘J‘\J

L
75

BnO
BnO O

BnO
o N

S

b

’ T T
a4

[S S T —'

2.50 1.49 2.92

1.55 0.97

2.8922.88

—_
1.38




DHL &7

evp2  s2pul

SAMPLE DEC. & V7
date Apr 27 2008 dfig 199 .86
solvent CDCI3  dn Hl
file exp dpwr a0
ACOUISITION dof 0
sfig 125.702  dm Yy
tn C13  dmm w
at 1.215 dmf 8787 .35
np 65536 dseq
sw 26963.3 dres 1.0
fi 15000 homo n
s a DEC2 BnO
tpwr 52 dfrg? 0 BnO
pw 10.2  dn?
dl 1.800 dpwr? 1 BnO
tof 144.5 dof?2 0 e)
nt 18000 m2 N
ct 108 dmmn2 T c
atock n dmf2 10000
gain not used dseg?
FLAGS dres? 1.0
il n homoz n
o n pEcs3
dp y dfrq3 0
hs nno dn3
DISPLAY dpwi 3 1
sp 589.3 dof3 0
wp 21718.8 dm3 v n
vs 210  dmm3 D aw €
sc 0 dmf3 - 16094,
we 250 dseq3 Ve lewom
hzmm 86.88 dres3 R -o~ol 50
is R $00.00 homo3 ~ AN [N
rfl 1395.0 PROCESSING | 7 N &%
rfp 0 b o~ ) -
th 5 wtfile 77
s 100.000 proc l 1 <@
ai  cdc  ph n 7 w o~
math ~._f o <
N N~ - wn
- N o~ ~
PO N O o
jo v . ST o
N Jw o L om o~
H | N ~ -"jv
#///l e ~ENY %o
f e~ PN o ey WD
s . AR gaRE
N - o NN S P oo I
~ B I N ~ =) <> e~ ™
7 ~ ™M . o ™ w o~ ~
w M T~ o N~ ‘ ~ )/l
> ~ o > i
IND - o - . =
o ~ DTZ }‘ =
' 1
B L

\

\_71.819
—_68.787
65.864
54.666

— 48 .705

9.013

— _~—55.789




DHL-67

Pulse Sequence: dept

CH3 car bons

M*»H'Mw&~W¢M'fv%vw'ww'mww’wa.NMWMWMM«W :

CH2 carbons

! ) j
|
Mwm‘wymw\mmmmWMM\WMhMMMMMwwWMM‘W{WMMJW WM Iy MWWNWWWWMMMWMWW

CH carbons

W‘Wm"WWMM%WLWMWMWWWMW'VWWKN'LWWWWWWWWMFLW PR

|

‘ all protonated carbons *J

el b A A S A s A A O el
A T A L [ L L e L e e e e A B B D B

95 360 85 80 75 70 65 60 55 50 ppm

-S113 -



DHL-68_1

expl s2pul

-S114 -

SAMPL F DEC. & VT
date May 18 2008 «dfrg 499 .864
solvent CDC13  dn H1
tile exp dpwr X0
ACQUISITION dof 0
sfr 199 .864 dm nnn
tn 4 H1  dmm [d BnO 0
at 5.016 dmf 200 BnO N
np 65536 dsegq BnO— 3
Sw 6533.3 dres 1.0
fu 40060 homo " NDMM
bs 4 DEC2
tpwr 61 dfrq2 0
pw 13.5 un2 27
di 0.100 dpwr2 1
tof 269.9 dof2 0
nt 32 dm2 n
ct 32 dmm2 [+
alock N dmf2 200
gain not used dseq?
FLAGS dres?2 1.0
il n  homo?2 n
in n DEC3
dp y dfrg3 0
hs nn o dn3
DISPLAY dpwr3 1
Sp 502.5 dof3 0
wp 1996.3 dm3 n
vs 203  dmm3 c
sc 0 dmf3 200
wC 250 dseq3
hzmm 19.99 dres3 1.0
is : 160.00 homo3 n
rfl $10.6 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 6.000 fn 65536
ai ph math f
werr
wexp process plH
whbs
wnt wft
il
lﬁ \
I . M
T R B | ' l T T T I T T T T ‘ - T T T ] T T T T T
10 9 8 7 6
[
16.82

AN

2 ppm

5.89



DHL-68_1

exp? s2pul

SAMPLE
date May 18 2008
solvent CcoC13
file exp

ACQUISITION
sfrg 125.702
tn 13
at 1.215
np 65536
“wW 26963.3
fb 15000
bs 1
tpwr 52
pw 10.2
d1 1.800
tof 1144.5
nt 10000
ot 61
alock n
gain not used
NGS

il n
in n
dp Yy
hs nn

DISPLAY
sp 756.1
wp 22675.4
Vs 145
sC 0
wC 250
tzmm 90.70
is . 500.00
v f 1405 .6
rtp 0
th ]
ins 100.000

al cdc  ph

DEC. & VT

dfrg 499.864
dn H1
dpwr 490
dof 0
dm YYy
dmm w
dmf 8787 .35
dseq

dres 1.0
homo n

DEC2

dafrq? 0
dn2

dpwr2 1
dof2 0
dm2 n
dmm?2 c
dmf 2 10000
dseq?

dres? 1.0
homo? n

DEC3

dfrg3 1]
dn3

tpwr3 1
dof3 0
am3 n
dmm3 [
dmf 3 10000
dseq3

dres3 1.0
homo3 n

PROCESSING

b 1.00
wtfile

proc ft
fn 131072
math f
werr ©

wexg S
Wit o o
wrtm e O o

© o

26an

—- =

128.785

128.733

— 128 .684

s

128.582
28.546

28.464

T

T

LA L B S B BN B

180

LA B B B B S
160

BnO-
BnO %N
BnO 3
NDMM
27
o~
Lv S
© & o g o 2 E
g 0 o g -
coa N
o J N © N
~ S JJ:"
.//
”
~
o «©
. WD
~ N~
~ O -
- T~
NN
N
P
- fid e d
<
TonyER
,\'uo.-u\!-'
:QN,\""\'WE(’:’F‘
N © - o |~~~ "
5 e j Iy ]2
« o T~ J’/) N g
s Sy 3
i PN P o
P o i - ’
i s <
i w o
H . o
| e ~
A 0
|
1 [
I mt RN, J J L
l|l![l/1—r_|_rﬁ_r_Tll|hl rf|[]r7_|fﬁ]l[|‘fT“7l lll’l |' T
120 100 80 60 40 20 ppm

- S115 -



DHL-68_1

Pulse Sequence: dept

NDMM
27
CH3 carbons
AR Ao AP Dy S A g, A i Ao AN A v S A M AN Yy sy e A
CHZ carbons
CH carbons
! kﬂ\ L _ , Lwﬂnw~+amm

all protonated carbons Q l \
LVONNN 2 AR b waquwknuvaMﬂ*umkmﬂ‘Nvmnqﬁ#ﬁﬂﬁmN*w%ﬂﬂu 'VNWMJhuhth “MﬂMw»nwmhM#mMM#wwﬂwwhhhﬁwmeMWa#mq»mekﬂwmeMwﬂkAwﬁknm
']“"1““’!" T T ! T T T T | T T -‘j lifﬁ'ﬁ—[

95 S0 85 80 75 70 65 80 55 ppm

- S116 -



DHL-68_3

exp3 s2pul

SAMPLE DEC. & VT

date May 14 2008 dfrg 299.948
solvent cdecl13 dn H1
file exp dpwr 30

ACQUISITION dof 0
sfrq 299.949 dm nnn
tn H1 dmm c
at 3.620 dmf 200
np 32768 dseq
sw 4525.4 dres 1.0
fb 2600 homo
bs q PROCESSING
tpwr 59 wtfile BnO
pw 14.0 proc ft
d1 0.380 fn 65536 Bgoo
tof 481.6 math f n
nt 16
ct 16 werr
alock n  wexp process plH
gain not used wbs

S wnt
il n
in n
dp y
hs nn
DISPLAY
sp -6.4
wp 3597.6
vs 76
sC 0
weC 250
hzmm 14.39
is N 81.27
rfl 309.5
rfp 0
th 62
ins 6.000
nm cdc ph
A
T T T I T T T I‘lﬁ ¥ T I"ﬁ T T T ] T T Y_V-‘Tini T
11 10 9 7 6
— - =
17.25

-S117 -

S R
5.64 2.20
7.85

N




DHL-68_3

expd s2pul
SAMPLE DEC. & VT
date May 14 2008 dfrq 299.949
solvent CDC13 dn H1
file exp dpwr a0
ACQUISITION dof 272.7
sfrq 75.429 dm YYY
tn Ci3 dmm w
at 0.957 dmf 8033
np 32768 dseq
sw 17116.0 dres 1.0
fb 9400 homo n
bs L] PROCESSING
tpwr 59 1b 1
pw 8.3 wtfile
dl 2.000 proc ft
tof 0 fn 65536
nt 640 math f
ct 196
alock n werr
gain not used wexp process pl1C
fFLAGS whbs wft
il n wnt
in n
dp y
hs nn
DISPLAY
sp 5.8
wp 13561.8
vs 44
sC 0
wcC 250
hzmm 54.25
is 500.00
rfl 6830.8
rfp 5824.8
th 5
ins 100.000
nm cdc  ph Qo
~ O Ww
0 0w
SSN N
~
ol S
®© =4 SIS
wr\ o o
Vo2 e B
o o~
mr\ v e
|
T T T L T T r T T T T T T 1 1 7T I T T 1 T T T ‘ T
160 140 120

0 0
OH N
0 0
BnO BnO
BnO O o N; % BnO O o oOH
BnO BnO
NDMM NDMM
28a
NS w
i
g N T AT .
S o 2 = 3y 5
i I ©
i
| ’I
ww A WSS A A A oA AN A Y A
T [ T T T 1 T Y TTTT Tl T T—T1 T T T T [ T T T ]"'T’—T'Tﬁj H T 1 r [ T r*’*rﬁ——r'w”r"r*r—ﬁ
100 80 60 40 20 ppm
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DHL-68_4

expl s2pul
SAMPLE DEC. & VT
date May 17 2008 dfrq 499 .864
solvent CDCI3  dn H1
file exp dpwr 30
ACQUISITION dof 0
sfryg 499.864 dm nnn
tn H1  dmm [
at 5.016  dmf 200
np 65536 dseg
SwW 6533.3 dres 1.0
£ 4000 homo n O 0
bs 4 DEC2 OH N3
tpwr 61 dfrq2 0
pw 13.5  dn?2 & O
[¢D 0.100 dpwr2 1 B
b nO BnO
tof 269.9 dof?2 0 (@) or (o)
nt 32 dm? n BnO O N3 BnO (@] OH
et 32 dmm2 c BnO BnO—
alock n  dmf2 200
gain not used dseq? NOMM NOMM
FLAGS dres? 1.0
il n  homo2 n 28b
in n NEC3
dp y dtrg3 0
hs nn o dn3
DISPLAY dpwr3 1
Sp 502.5 dot3 0
wp 4996.3 dm3 n
Vs 143 dmm3 c
sc 0 dmf3 200
we 250 dseqg3
hzmm 19.99 dres3 1.0
is 100.00 homo3 n
rfl 510.6 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 6.100 fn 65536
ai ph math f
werr
wexp process pliH
whs
wnt wft
i
|
|
] | i ﬁ
J— - _ — o w—J\JLx_L_‘/\J - —— I T . el
'*! T T T T T T T [ T LA I R T T T L — h T T T_’"Y_[’ﬁ T T T ‘Y" T T T L [i ¥ T v T T "[“T"" | a— ”"T'*‘T” "
10 9 8 7 6 5 4 3 2 ppm
S | NN VIS | S O S [ ———
16.00 2.04 3.01 7.60 6.40
1.74 4.42 1.50 1.56
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DHL -68_4
exp2 s2pul
SAMPLE DEC. & VT
date May 17 2008 «dfrqg 199 .864
solvent CDC13  dn H1
file exp  dpwr 40
ACQUISITION dof 0
sfry 125.702 dm YYy
tn C13  dmm W
at 1.215  dmf 8787 .35
np 65536 dseq
SW 26963.3 dres 1.0
fb 15000 homo n
bs 4 DEC2
tpwr 52 dfrq2 0 0
pw 10.2  dn2
a1 1.800 dpwr? 1 OH
tof 144.5  dof2 0 (o)
nt 10000 dm2 "
ct 5381 dmm2 c n
alock N dmf2 10000 BI'B]OO 0 0O N or BEBO
gain not used dseq2 3
FLAGS dres? 1.0 8nO BnO
il n  homo?2 n
in " Drc3 NDMM
dp y dfrq3 1] 28b
hs nn dn3
DISPLAY dpwr3 1
sp 826.8 dof3 0
wp 22604.6 dm3 n Iy
vs 381 dmm3 c S, <o
sc 0 dmf3 10000 ;\oww“’fuc;
we 750 dseq3 o hoeN
hzmm 90.12 dres3 1.0 TQo 0N
is 500.00 homo3 n o S8
rf1 1105 .6 PROCESSING Sl
rfp 0 b 1.00 s J\[\L
th 1 wtfile ~ 2
ins 100.000 proc ft Sxno D
ai  cdc  ph fn 131072 ]
math f ™~ ~Rowe g
~ ~
S
werr ~ o %
wexp :.-.;
whbs o ™~ K
ot - SR o ~288
~ I~ N O
© mﬁ ‘/J — w o "\*’mr\ e O
~0o°o » N NN
ﬁfmkgma; / gom (D"n'\'\'\q;r\m
99,\ zN m.tnr\ Q_I\J 2o>
165 g, sl IBLL-TTT .
L — \ o 3 \ '{‘,/’ @
. o ~ o
= : 22 -
N ~
\‘ {
i
!
e A " " e L,.._.JL.) S \Lx_._._- -
T } T T T T LA G | [ T T 7 T 7T T T T [ T T T T T T T I T T T 1 ’{'ﬁﬁ'ﬁY‘r_Y_‘ﬁ*ﬁﬁf( T rr_v_f7"1_[_f—7—ﬁT”T—1'T’T'Tj
180 160 140 120 100 80 60
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DHL-68_4

Pulse Seguence: dept

CH3 carbons

CH2 carbons

CH carbons

1L

all protonated carbons




DHL =77

expl s2pul

SAMPLE DEC. & VT
date Jun S 2008 dfrg 499 .864
solvent CDC13 dn H1
file exp  dpwr 30
ACQUISITION dof 0
sfrg 499 864 dm nnn
tn H1 dmm [+
at 5.016 dmf 200
np 65536 dseq
sw 6533.3 «dres 1.0
fb 4000 homo n
bs 4 DEC2 AcO
tpwr 61 dfrq2 0 AcO O N
pPw 13.5 dn2 .
a1 0.100 dpwr2 1 AcO 3
tof 269.9 dof2 0 NDMM
nt 16 dm2 n
ct 16 dmm2 [« 30
alock n  dmf2 200
gain not used dseq2
F1 AGS dres? 1.0
il n  homo2 n
in n DEC3
dp y dfrqg3 0
hs nn dn3
DISPLAY dpwr3 1
sp 791.0 dof3 0
wp 2940.1 dm3 n
vs a6  dmm3 c
scC 0 dmf3 200
wC 250 dseq3
hzmm 11.76 dres3 1.0
18 + 200.00 homo3 n
rfl 510.6 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 1.000 fn 65536
ai ph math f
werr
wexp process plH
whs
wnt wit
J
— - - |
J{ " ixis
- . SR (O UUNNS i C . B UL
B B | L. [‘ﬁ"-" !"‘r" [ I A H T ‘ T T T i j*f"'” — T ﬁvﬁiﬁ’r """ T T T T o V‘“T‘*’j""”"’"j T T T T 1 f " I T"“'[“<V_'V M
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 ppm
[E— [ U R W gt
0.97 0.99 0.99 3.096.11
1.00 2.08 0.99 3.152.97
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DHL-77

Pulse Sequence: relayh

Solvent: CDC13
Ambient temperature
INOVA-500 "nmr2a.chem.nd.edu" ‘

Relax. delay 1.300 sec

COSY 90-90

Acy. time 0.219 sec ‘
Width 2334.9 Hz “

20 Width 2334.9 Hz
1 repetitions

| i
. |

I

256 1ncremen | i i i
m?ssER\I/E”eHi,tzss.BGIUSJ MH7 ' SEUSNUUUU N VS R\ S e e
DATA PROCESSING - - - — e e
Sine bell Oélé?Néec ‘ F2 1
F1 DATA PROCES
Sine bell 0.055 sec I (ppm}
FT size 1024 x 1024 j
Total time 27 min, 14 sec :
1~J 3.8 €3 40
] ) 1
== < W g B
AcO 4.0
ABIT0 _
AcO 3 -2 3y
NDMM ?j -
30 = i ] w
q. 4;
4.6 |
4.8
5.0 .
| 5.2
j e
————::::::% 5.4+ [R]
—— 1 &3
5.6
u
ﬁrﬂﬁ—} trrng rr‘vrrYY—rrv—r‘rr\ rr TTT'TYT'T_I'IW T TTTOT lrl""“l"rrrﬁ CTTTITTTYITIR T I'—[TT'TTT"TVT'
5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8

F1 (ppm)
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DHL-77

exp2 s2pul
SAMPLE DEC. & VT
date Jun 5 2008 dfrgq 499 .8641
solvent cbC12  dn H1
file dpwr a0
ACQUISITION dof 0
sfrq 125.702 dm YYY
tn C13 dmm w
at 1.215 dmf 8787 .35
ap 65536 dseq
SW 26963.3 dres 1.0
fb 15000 homo n AcO 0
bs a DEC? AcO N
tpwi 52 dfi1q2 0 AcO 3
pw 10.2 dn2
a1 1.800 dpwr2 1 NDMM
tof 144.5 dof?2 1]
nt 64 dm2 -n 30
ct 60  dmm2 [«
alock n  dmf2 10000
gain not used dseq2
fl AGS dres2 1.0
11 n  homo2 n
it n DEC3
dp y dfrg3 0
hs nn  dn3
0ISPLAY dpwr 3 1
sp -0.6 dofa 0
wp 22601.6 dm3 n
Vs 64 dmm3 [+
sC 0 dmf3 10000
wC 250 dseg3d3
hzmm 90.42 dres3 1.0
Vs 500.00 homo3 n
1 f1 11125.0 PROCESSING
rfp 9707.1 b 1
th 6 wtfile
ns 100.000 proc ft
ai cdc  ph fn 131072
math f - ©
o ! p=t o~
~ o o v
werr Ceo s : .
o o~ o
wexp o o m g o~
whs v SN R o @ l SJ
W Lo .
nt o i J PG - s g
v — [ o © : «
58 Y - 2
[ — v
oo . ]
nge o
- 2 S
\‘ '\ .
~ oo
.
|
|
|
A A " A A -, o
| il ’F’T‘T7741 r“r"r"rﬁ—ﬁ| ¥ r “r"'Y_‘-V 'T"'r"h_l_r"'V ’Y_T’ T T I T T T T T YT T T T T/T‘ ’*"_T' 1T T’—l 1 1 T r"l ) ‘ T T T
160 140 120 100 80 60 49 20 ppm
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DHL-77

Pulse Sequence: dept

NDMM
30
CH3 carbons
i\
CHZ carbons
CH carbons
. g .
I
i
all protonated carbons \
e
- r — T T T _“r T T T 7 '“'—[ l—rﬁﬁﬁ-? T T T T T T T i T T T T T T T T T | T T T { LA | TTyTTTYITTTTT T v T
100 90 80 70 60 50 40 30 20 10 ppm



DHL -77

Pulse Sequence: hetco

Solvent: CDCI13

Ambirent temperature

User: 1-14-87

INOVA-500 "nmr2a.chem.nd.edu"

Relax. delay 1.500 sec

Acgy. time 0.111 sec

Width 18103.5 Hz

20 Width 2030.3 Hz

4 repetitions

128 increments
UBSERVE C13, 125.6901825 MHz
DECOUPLE  H1, 499.863035% MHz
Power 40 dB

on during acquisition

off during delay

WAL TZ-16 modulated

DATA PROCESSING

tine broadening 1.0 Hz

F1 DATA PROCESSING

{ ine broadening 0.3 Hz

FT size 4096 x S12

Total time 14 min, 20 sec

AcO
AcO 0 N
AcO 3
NDMM
30

[N

1

v

~ T

w - -

' O

‘ © 3
IUIEITSEUS T . - SO |

(SRR TEE RS N U RSN STU SR

w
n
Lostadit o

(€]
Py
g,

(1

-

|
85

——

L A A | T T

80 75 70
F2 (ppm)
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DHL-73

expl s2pul
SAMPLE DEC. & VT O
ate May 30 2008 dfrq 199 .86
solvent coC13  dn H1 OAc
file exp dpwr 30 O
ACQUISITION dof 0
sfryg 199 .864 dm nnn
tn H1 dmm 4 Ph/vo O
at 5.016 omf 200 O 0 NHAc
np 65536 «iseq BnO
sw 6533.3 dres 1.0 n
fL 1000 homo n
bs a DEC2 0N 0 22
tpwr 61 dfrq2 0
pw 13.5 dn2 —
dl 0.100 dpwr2 1
tof 269.9 dofz 4]
nt 16 dm?2 n
ct 156 dmm2 [4
alock n dmf2 200
gain not used dseq?
FLAGS dres2 1.0
il h  homo? n
Ty n DEC3
tp y ufiqg3 0
hs nn dn3
DISPLAY dpwr3 1
sp 502.5 dof3 0
wp 4987.7 dm3 "
Vs 185 dmm3 c
sC 0 dmf3 200
we 250 dseq3 |
nzmm 19.95 dres3 1.0 I
s 73.59 homo3 n ‘
1 f1 510.6 PROCESSING ,
rfp 0 wtfile
th 7 proc ft l !
ins 10.400 fn 65536 :
ai ph math f
werr
wexp process plH
wbs
wit wit ,
|
[¢
Y —
|
1
- . ;;;‘ -
[
il
?( Nk
LI
[ L R - \\~
- Lo | “|4T I A | ‘:" - 1 T r' —’ﬁ’r’—7—r—“r — 1 YT T 'ﬁﬁ ST r‘"_Y_"'
10 9 7 4 3
e - e i
10.10 2.131.13
3.95 1.89

- S127 -
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DHL-73

Pulse Sequence: relayh -O
Solvent: CDC13

Ambient temperature Ph O
INOVA-500 "“nmr2a.chem.nd.edu /% O 0 NHAC \
Relax. delay 1.300 sec BnO '

COSY 90-90 N ‘ i\

Acy. time 0.161 sec O O 22 ‘ |f‘

Width 3172.1 Hz ‘l

2D Width 31/2.1 Hz - A ‘ i ‘

8 repetitions j’l ! jl ‘4} l l“

2?56 increments /" | I n'l\ Jyu !
OBSERVFE H1, 499.8611751 MHz N \*>~*4~*4*'Uk*—4 e S N Y k } W { - -

DATA PROCESSING T -
Sine bell 0.081 sec
F1 DATA PROCESSING
Sine bell 0.040 sec 50'3}
FT size 1024 x 1024

Jotal time 51 min, 48 sec

—. fiJ 3.6 ) G L5 (sﬁ
;W ) | |

—= 3.8- = . v
kf;\ : ] g {;u” ’
3 ] ®

4.2
a/ - «_«.,. q
1 a.a] & ® )
—— ] o &P ™ o0
] 4.6 7 °

T TEEeeo

g o
———— O Y
1 5.2
5.4
=4 5.6 ]
5.8 ]
— 5_05 & o
DB 2 L prmrprrreprerer o s o ) TR 5 P e e
626058565452504846 44424038 3.6
F1 (ppm)
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DHL -73

exp2 s2pul
SAMPLE DEC. & VT 0]
date May 30 2008 dfrg 199.864
solvent CDC13 dn H1 OAC
file exp dpwr 40 O
ACOUISITION dof 0
sfrg 125.7207 dm YVY
tn C13  dmm w Ph/%o O NHA
at 1.215  dmf 8787.35 O ¢
np 65536 dseq Bno
sw 26963.3 dies 1.0
fb 15000 homo n N O 22
bs 4 DEC?2
tpwr 52 dfrq2 0 -
pw 10.2 dn2
d3 1.800 «dpwr2 1
tof 144.9 dof2 0
nt 640  dm2 n
ct 146 dmm2 [«
alock n dmf2 10000
gain not used dseq?2
FLAGS dres2 1.0 .
il n  homo2 "
in n DFC3
tp y dfrq3 0
hs nn dn3
01ISPLAY dpwt 3 1
sp 837.5 dof3 0
wp 23415.1 dm3 n
Vs 111 dmm3 [ -
sc 0 dmf3 10000 ~ o
wC 250 dseq3 R
hzmm 93.66 dres3 1.0 © g
is © 500.00 homo3 n NRLmw
rft 11133.6 PROCESSING |7 -~
rfp 9707.1 b 1 oS
th 5 wtfile N
ns 100.000 proc ft o
ai  cdc  ph fn 131072 P
math f '
werr
wexp
whs
wnt
I ' S o o oo n ~
o~ o
B2 e 9 SENZ 248 ED 3o
~e ST 2 N eT  haS© e ®g
o g EN SNRERgoNREsy 88
— @ %2-—4 - QLL\['\\ i i N .
o - - o> N ~ ))) . ' @
“ lalP ™) [' ' = r(:‘; o~ ©
o~ W g w ( ‘ @ © =4 i :
= | - oo i
il / ) e ! | : © 2
@ i
| 1 !
| ,| |
‘ \ |
L)
[
I ‘ |
! r .
|
‘ | |
[ l e L LL __;L uLJJr " i P v vow
L S G S T s S SRR B B l’_ﬂ_r[l“'*'“[ f—'"YT‘_’T"‘rI T r T 'W T T rl T l_|_.'*17T7'7T‘I T 1T T T rﬁ—r*| L S A I A A A A S S e ! LN L
180 160 144 12 100 80 60 40 20 ppm



DHL -73

Pulse Segquence: hetcor

Solvent: CDCI13

Ambient temperature

User: 1-14-87

INOVA-500 “nmr2a.chem.nd.edu"

Relax. delay 1.500 sec

Acg. time 0.111 sec

wWidth 18403.5 Hz

2D Width X108.0 Hz

4 repetrtions

256 increments
OBSERVE (€13, 125.69501907 MHz
DECOUPLE  H1, 499.8635019 MHZz
Power 40 dB

on during acquisition

oft during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadenming 1.0 Hz
F1 DATA PROCESSING

Lyne broadening 0.3 Hz
FT size 1096 x 512

Total time 28 min, 39 sec

Ph—X O
0]
BnO

.

0]

ISENRINELN

0]
OAc

-0
& NHAC
N_o 22
e ~ WA ~ - wl‘““““w‘ - Bl
I
. <
|
' .
i l
. |
h
|
o
|
i
T L S A S e Y L e st L S T kN S Sl S S B S A o T T
100 95 90 85 80 75 70 65 60 55 50

F2 (ppm)




DHL-75
expl s2pul

SAMPLE
date Jun 1 2008
solvent cbc13
file exp

ACQUISITION

sfrq 498 .864
tn H1
at 5.016
np 65536
swW 6533.3
b . 1000
bs 4
tpwr 61
pw 13.5
d1 0.100
tof 268%.9
nt 16
ct 16
alock n
gain not used

FLAGS
il n
in n
dp y
hs nn

DISPLAY
sp 760.1
wp 3871.8
vs 120
scC 0
wC 250
hzmm 15.49
is ) 400.00
rfl 510.6
rfp 0
th 7
ins 3.000
ai ph

DEC. & VT
dfrg 199 .864
dn H1
dpwr 30
dof 0
dm nnn
dmm c
dmf 200
dseq
dres 1.0
homo n
DEC2
dfrq2 0
dn2
tpwr2 1
dof2 0
um2 TN
dmm2 C
dmf2 200
dseq2
dres?2 1.0
homo2 n
DEC3
dfrg3 0
dn3
tpwr3 1
dof3 0
tm3 n
dmm3 C
amf3 200
dseqg3
dres3 1.0
homo3 n
PROCESSING
wtfile
proc ft
fn 65536
math f
werr
wexp process pliH
wbs
witt wft

Ph—X-0
O

BnO

AcHN

0

0]
OAc

NHAc

31

-
i
VI L
T T T T Y - T T T
4
C S R
0.89 2.80 2.75 0.90
16 3.11 5.36

L

YA
| 7r7’ T
2 ppm
5.77
3.012.498



DHL-75

Pulse Sequence:

Solvent: CDC13
Ambient temperature
INOVA-500 "mmr2a.chem.nd.edu"

relayh

Relax. delay 1.300 sec
COoSY 90-90

Acqg. time 0.147 sec
Width 3494.5 Hz

2D Width 3494.5 Hz

8 repetitions

256 increments
OBSFRVE H1, 499.8611751 MHz
DATA PROCESSING

Sine bell 0.073 sec
F1 DATA PROCESSING

Sine bell 0.037 sec
FT size 1024 x 1024

Total time 51 min, 10 sec

e, 4
(gpp} ~
3.6 | O
3 o) 0g D ‘,\{"‘1
3 E{F“‘ o A
3.8 0 g - ISt
4. Ué okF rf -
B B 2 ""H'.-f; Ej
@ Lot <
4.2 1 2
4.4
é g & 2
E O
4.6 7 o @
; B
4.8
5.0
5.2
] w0
5. 4
5.6
5.8 .
—VTV||||v!vlrlv!yver‘lVYYlﬂHIHH]HH}HILHll‘vrr[rrﬂv]r[v”vlll|||)F]FWFWTFWWTrrTWTTTTTT1TT71TmTTTTﬂ7TFFrTmTTYTT
5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4
F1 (ppm)
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DHL-75 O
OAc
exp2  s2pul 0
SAMPLE DEC. & vT
date Jun 1 2008 dfrg 499.861 Ph™x 0 O
solvent coC13  dn H1 0 o) NHAc
file dpwr a0 BnO
ACQUISITION dof 0 31
sfrg 125.702 dm YYY
tn c13 dmm w ACHN
at 1.215 dmf 8787.3S
nip 65536 dsenq
Sw 26963.3 dres o L.0
i 15000 homo n
bs q DEC2
tpwr 52 dfrq2 0
pw 10.2 dn2
d1 1.800 «dpwr?2 1
tof 1aa.5 dof2 0
nt 1200 dm2 “n
ct 284 dmm2 : c
alock n  dmf2 10000
gain not used dsey?
fLAGS dres? 1.0
il n  homo?2 n *
m n DEC3 2
ap y dfrg3 0 ]
hs nn Un3 ©
DISPLAY dpwr3 1 Yoy
sp 2250.8 dof3 0 o L%
wp 19651.8 dm3 n o ~w
vs 243 dmm3 c LR N
sc 0 dmf3 10000 ST
we 250 dseq3 I P
hzmm 78.61 dres3 1.0 [
is 500.00 homo3 n -
rfl 11131.2 PROCESSING
rfp 9707.1 b 1.00
th 6 wtfile "
ins 100.000 proc ft ® o™
ai cdc  ph fn 131072 ER R
math f ~ Yo
l\l\'\
werr |~ |
wexp i
wbs
wnt =)
<
2 ~ a5 °
o)
~ — < gz; © < ° 5 b e " © 3
R 2 5. S @ 873 SeSnEe 8y
__‘ - O oy~ - < - N R T PN
N~ ! o ~ ~ o2 S s [l
o ' - o o/ o~ ~ D Euwn
N~ L ( — - Ao ~ | ~™~ o p . "
| AT 5 8% 5
vl A _ ) C B R N = b
Lo ! ~.. . - N - J . .
Mo © Ol b4 ©
Pl ! o -
“ \ ' |
L ‘ | ' |
1 : I
k. | | | | m
‘ ' i |
L ‘ i ‘ :
[ |
L s ‘ 1 N 5
i ‘ j ! 1
. i
n e L. J | '
e A RN, A W V) e v OO o L B 1 . N PSR N
T - o Y‘*'; s ‘vir_'“l_r"' _.fiT'—.—_" T A o T"'—lﬁ'ﬂﬂ'ﬂ"“ - T ’;' T T | T 1 "7'7"1 T T T 1 T T L ’_’71__'__Y_'__ T T T ’ T T T _',"’T"'ﬁ"l_l_|_v_f‘ i
170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 ppm

P



DHL-~75

Pulse Sequence: dept O

AcHN 31

CH3 carbons

P ik i, 'y (TR Ty PV T FPREAg W o b Freey provewy ye AL A v i ol i e o i - " Lo b e g L it d ol £ 0 ” Asheadion el
v ¥ i Lid et e w Lid WITTVIMT Y hadtiatidt St Ak it i bl ade 4 b o o Laad . ¥ ol RPN Ypaviad ’
CHZ2 carbons
I L
A SPUORTRORRIP s en el Pomade g Mg oy Ao - " s
[, Wit AR M ey “ vl v A et e ot Wb ot A Wy SN i

1

|
. !
CH carbons
|
S | SRUSUIN N WO W |§ Y W0 ] I N

all protonated carbons

—

RN T TU P TRITOTOII 7. O Y
s e skt




BHL-75

Pulse Sequence: hetcor

Solvent: CDC13

Ambient temperature
User: 1-14-87

INOVA-500 "nmr2a.chem.nd.edu"

Relax. delay 1.500 sec

Acg. time 0.111 sec

Width 18403.5 Hz

2D Width 3461.4 Hz

8 repetitions

512 increments
OBSFRVE C13, 125.6901883 MHz
DECOUPLE H1, 489.8637637 MHz
Power 40 dB8

on during acquisition

of f during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

F1 DATA PROCESSING

Line broadening 0.3 Hz

FT size 4086 x 1024

Total time 1 hr, 56 min, 48 se

C

N
n

[9;]
Py

[9;]
[=2]

0]
OAc
O
Ph/Y)O o
BnO 0] NHAc
AcHN 31

N T

] ! *

Cot

3 3 ' o i '

é ! ! '

; } ¢

3 , }

1 ’

ER ﬁ

3 | ’ t

o

EI.

E‘Tﬁ_'_f’ T'ﬁﬁ'l—‘l—T T‘l_vﬁ_lﬁ_ﬁl/T"ﬁ_ﬁ—"j’ﬁ—l_ﬁﬁ_ I_Tﬁ_I_ﬁ_T"r—[—T_T_V_T' ]_Y—V_Vﬁ_!—l_l_I_!_ﬁT"W_V» I

100 95 90 85 80 75 70 65 60 55 50

F2 (ppm)
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DHL-76

expl s2pu)

SAMPLE
date Jun 13 2008
solvent DMF
file exp

ACQUISITION

sfrqg 499 .866
tn H1
at 5.016
np 90288
sw 8999.9
fb 5000
bs 4
tpwr 61
pw 13.5
dl 0.100
tof 269 .9
nt 16
ct 16
alock n
gain not used

FLAGS
il n
in b
dp y
hs nn

DISPLAY
sp 860.8
wp 4919.6
Vs 158
sC 0
wC 250
hzmm 19.68
is . 200.00
rfl -825.1
rfp 0
th 7
ins 1.000
ai ph

DEC. & VT

dfrg 499 .866
dn H1
dpwr 30
dof 0
dm nnn
dmm c
dmf 200
dseq

dres 1.0
homo n

BDEC2

dfrq2 0
dn2

dpwr2 1
dof?2 0
dm2 ‘n
dmm?2 c
dmf?2 200
dseq?

dres2 1.0
homo?2 n

BEC3

dfrq3 0
an3

dpwr3 1
dof3 0
dm3 n
tmm3 C
dmf3 200
dseq3

dres3 1.0
homo3 n

PROCESSING

wtfile

proc ft
fn 65536
math f
werr

wexp process plH
wbs
wnt wft

OH
O
Ph—X-0
o) O 5
BnO
AcHN 32

- S136 -
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DHL-76

Pulse Sequence: relayh

Solvent: DMF
Ambient temperature
INOVA-500 “"omr2a.chem.nd.edu"

Relax. delay 1.300 sec

COSY 90-90

Acq. time 0.142 sec

Width 3606.9 Hz .

2D Width 3606.9 Hz ‘ |

16 repetitions Jl ' LL

512 increments , . ‘,_L .,wt“ hv\_/ o

OBSERVE H1, 499.8607706 MHZz L= -
DATA PROCESSING
Sine bell 0.071 sec

~
T N
T
3
=1

F1 DATA PROCESSING J
Sine bell 0.035 sec -
FT size 1024 x 1024 b 4
Total time 3 hr, 28 min, 9 sec . ——— T -
4.0 ° o
% 19
< |
OH . o
Q 7§ 7 ) .:-Ii . o} s @
@] 'e) NHAc T 2
BnO - T ﬁ (=) [
: AcHN 32 ‘ ]
5.5
] &
6.0
6.5
S 7.0
= °
) |
- 7 5—_
8. 0— )
= 8.5+ o @
‘17'[ r T [ I 1 ’"T*\‘V T T l T T T T ‘ T T T T L ‘ T T T " T T T " T T 7T T‘ T1T"'_T~r'777

8.5 8.0 7.5 7.0 6.5 6;0 5.5 5.0 4.5 4.0
F1 (ppm)
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DHL-76

Pulse Seguence: relayh

Solvent: DMF
Ambtrent temperature
INOVA~500 “nmr2a.chem.nd.edu"

Relax. delay 1.300 sec

Cosy 90-9¢0
Acg. time 0.142 sec
Width 3606.9 Hz

20 width 3606.9 Hz

16 repetitions

512 increments

0BSERVE H1, 499.8607706 MHz
DATA PROCESSING

Sine bell 0.071 sec

F1 DATA PROCESSING

Sine bell 0.035 sec

FT size 1029 x 1024

Total time 3 hr, 28 min, 9 sec

O
OH
O
R
0] o) NHAc
BnO
AcHN 32

F2o 1
(ppm}
3 - ety
3.6 ; {Zﬁ Qﬁ;i}j ”W
) : @ \c\ < @ J’ASM
] j 4 N ,QL'»‘—”AD
3.8’3 (@ 7 F‘_"' A \r:l '?;"r) [w] [(j%%
1 I S e
4.0 ] U ;
] i@ §¥§ !
4.2
o o B
4.4
q. 6*; @
E LA
4.8 £ 2 O3
1 =N L
: el
5.0 7
5.2 €y - a
v
5. 4

5.

T T ST T T T T T T T T T T T T T T T T AT T T T T T T T T O T T R LT T T U T T T T T T T T T

4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6
) F1 (ppm)
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DHL-76
exp2 s2pul
SAMPLE DEC. & VT O
date Jun 13 2008 dfrg 499 .866
solvent DMF  dn H1 OH
file exp dpwr 40 O
ACQUISITION dof 0
sfrq 125.703 dm yvy
tn Cl13 dmm w Ph/VO O
at 1.215  dmf 8787.35 O O NHAC
np 65536 dseq . Bno
Sw 26963.3 dres 1.0
b 15000 homo n © AcHN 32
s q DEC2 3
tpwr 52 dfrq2 0 o
pw 10.2 dn2 =
d1 1.800 dpwr2 1 DL
tof 144.5 dof2 0 ©
nt 6000 dm2 n & - ®
ct 6000 cmm2 c \ o5 o
alock n  dmf2 10000 ‘\ mmw-:r"?w‘
gain not used dseq2 oS e
AGS dies2 1.0 N A ,
i N homo2 n ~o J
in n DEC3 No=T ] L
dp y dfrg3 0 ol =
hs nn dn3 /
DISPLAY dpwr3 1
sp 2274.7 dof3 0
wp 22852.7 dm3 n
vs 191 dmm3 [
SC 0 dmf3 10000
wC 250 dseqg3
hzmm . 81.41 dies3 1.0
is 500.00 homo3 n
rfi 772.7 PROCESSING
rfp 0 b 1.00
th 2 wtfile
ins 100.000 proc ft
ai cdc  ph fn 131072
math f
werr -
wexp ~V o w
wbs PR ©
wn . .
nt g g g - o £ .
. . ~ [42] :
| = 5a Qe
o~ 0 — < <. L
w - ‘ « o ,T 2 S
o ™ o @ © g g VC; ~ oo °
~ o o g © 0 Ly LV 0 Q w
o o o~ o - T o~ w @
- - (RN w NS | & S
= /' s 5 ~~3sgn . Y -
— I~ [-;] .
- | [ ; b ~ ~
N : BPENE N
< ,/ s )
5 - | }
o [ ‘ ‘ {
| '
: |
] " Ll N LA A L J\ _L 4l UJ@ Mo
I R S B A 7_|—|_1_Y7T LA I B I S S B T T T T T 7T I T | S S D G | T T T } T T T T "’ T—T1 ]_!_Yﬁ_l_"_Y_rﬁ A S B B Y_'_| l_r—T*T—T—Y - [ T ‘lﬁ_ﬁ_l_l_f_fT'
180 160 140 120 100 80 60 40 ppm



BHL-76

Pulse Sequence: dept

CH3 carbons

Ph—X"0O o
0] e} NHAc
BnO

AcHN 32

CH2 carbons

CH carbons

all protonated carbons

T L TTT o T 0
110

1

ToT T T T T

100

90

I} -
|
A it J
T
. LR&U&I L~ . "
T | L i B | T T ! . T ' } ‘ T T T T ] T T T T {
80 70 60 50 40 30 ppm



DHL-76

Pulse Sequence: hetcor ()+4

Solvent: DMF .
Ambient temperature C)
User: 1-14-87

INOVA-500 “nmr2a.chem.nd.edu” Ph—X"0O
O O  NHAc
Relax. delay 1.500 sec BnO

Acg. time 0.111 sec
Width 18403.5 Hz AcHN 32
2D Width 3534.8 Hz
16 repetitions
512 increments

OBSERVE C13, 125.6300811 MHz

DECOUPLE H1, 499.85631194 MHz
Power 40 dB
on during acquisition
off during delay
WALTZ-16 modulated

DATA PROCESSING
Line broadening 1.0 Hz

|
F1 DATA PROCESSING ‘
Line broadening 0.3 Hz 1
FT size 4096 x 1024 |
Total time 3 hr, 53 min, 17 sec ¥ ) A J A —

[SNTSETN

“b“.
My
~
w hall ol
=
=] 3
st 1]
———
—

;\
f
sv'\
Aﬂ
w
&
-

ol

YRS ISTR I TH TN T TSI

P
j

= R
- 58~ +

L I R . L2 L L L B B B R S A e At N B R S A A B A S S L L
95 90 85 80 795 70 65 60 55 50

: F2 (ppm)




DHL -82

expl sZpul

SAMPLE DEC. & VT
date Jun 16 2008 dfry 4199 .866
sotvent CD3CN  dn H1
fite exp dpwr 30
ACQUISITION dof 0 .
sfrq 499.867 dm nnn
tn H1 dmm [ Ph/%O
at $.016 dmf 200
np 65536 dseq
sw 6533.3 dres 1.0
fb 4009 homo n
bs q DEC?2
tpwr 61 dfrg2 0
pw 13.5 dn2
d1 0.100 dpwr2 1
tof 269.9 dof2 0
nt 16 dm2 .on
ct 16 dmm2 c
atock n  dmf2 200
gain not used dseq2
FLAGS dres?2 1.0
il N homo2 n
in . n DEC3
dp y dfrg3 0
hs m o dn3
DISPLAY dpwr3 1

sp 506.4 dof3 0
wp 4764.6 @m3 n
vs 114 dmm3 c
scC 0 dmf3 200
we 250 dseqg3
hzmm 19.06 dres3 1.9
is 113.64 homo3
rfl 1493.6 PROCESSING
rfp 969.7 wtfile
th 7 proc ft
ins 3.000 fn 65536
at ph math f

werr

wexp process ptH

whs

wit wft

4
u V | 1
IUAR A
i e A - R A e i - ——r‘——r-——r‘—l‘“ -
18 9 7 6

-S142 -




OHL~B82

Pulse Sequence: relavh

Solvent: CD3CN
Ambrent temperature
INOVA-S00 "“nmr2a.chem.nd.edu"

Relax. delay 1.300 sec

COSY 90-90 .

Acq. time 0.138 sec

width 3708.5 Hz

2D Width 3708.5 Hz

16 repetitions

512 increments
OBSERVE H1, 499.8638327 MH,
DATA PROCESSING

Sine bell 0.069 sec
F1 DATA PROCESSING

Sine bell 0.035 sec
FT size 1024 x 1024
Total time 3 hr, 27 min, 21 sec

HO,C

J—ao
0

O

0
Ph/vo&g/o NHAC
BnO 33

AcHN

N ﬂJUM}lLLALJ\\L R | . O

(F2
— (ppm)
1.5

[ R R

!

* 473

Q
.O@ﬂ
8
T ! T T T hTffrﬁ_ r ﬁ—¥ R B S
2.5 2.0 1.5




DHL -82

Pulse Sequence:

Solvent: CD3CN
Ambient temperature
INOVA-500 ‘“nmr2a.chem.nd.edu”

relayh

Relax. delay 1.300 sec
COSY 90-90

Acgqg. time 0.138 sec
Width 3708.5 Hz

2D Width 3708.5 Hz

16 repetitions

512 increments
OBSERVE H1, 499.8638327 MHz
DATA PROCESSING

Sine bell 0.069 sec
F1 DATA PROCESSING

Sine bell 0.035 sec
FT size 1024 x 1024

Total time 3 hr, 27 min, 21 sec

Lo
HO,C™ [O
O

Ph— 0O o
O o) NHAC
BnO 33

AcHN

SN

.

|

N

h‘kﬂ_}m‘

L
"V\V.JL‘

L (k.l
e/ %

|
{ i

i

,..h

NI

E

\
VAR

L

~ N
woT N
BT
&~ 3

&

Vo bl

S|

NS DEEE N N

til

I

Ll

i
[N SN

Loll

U TN RIS IS T S u|

~S144 -

LN TTX‘T‘TW“V‘T!]W“’T" rryrrTryTY ooy FT‘]'T'V_T‘!_I'I_T_\'TT"W LI 0 O r!'\"l’TTTIT]VIV ' [ crrnTTTI
5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4
' F1 (ppm)




DHL-82

exp? s2pul
SAMPLE DEC. & VT
date Jun 16 2008 dfrq 499 .866
solvent cd3cn  dn H1 ) —0
file exp dpwr 40 b4
ACQUISITION dof 0 ° HO,C™ |O
sfrg 125.703  dm YYY © O
tn C13  dmm W -
at 1.215 dmf 8787.35 '
np 65536 dseq Ph/vo O
Sw 26963.3 dres 1.0 O] o) NHAc
fb . 15000 homo n BnO
bs 4 DEC2 33
tpwr 52 dfrg2 0 AcHN
pw 10.2 dn2
dl 1.800 dpwr2 1
tof 144.5 dof2 0
nt 6000 dm2 N
ct 5145 dmm2 c
alock N dmf2 10000
gain not used dseq2
FLAGS dres? 1.0
i1 n  homo?2 n
in n DEC3
dp y dfrg3 0
hs nn dn3
DISPLAY dpwr 3 1
sp 1686.3 dof3 0
wp 21577 .3 dm3 n
Vs 319  dmm3 c
sC 0 dmf3 10000
wC 250 dseq3
hzmm 86.31 dres3 1.0
is * 500.00 homo3 n
rfl 1290.0 PROCESSING
rfp D 1D 1.00
th 4 wtfile oo
ins 100.000 proc ft qmmggm
ai cdc  ph fn 131072 @ TR -
math f T e 8
DD D
werr SSST
wexp | 1 ! fﬁ/
whs ~
wnt
«©
~ e w
02 S 4 Hgmguo:"zwm
- - .= L R R
23 gy MERELNRNEEEE-
o o S NZmNm'\E'\m,\w
23 52 L 22 T e
g% SR | = 3 Y ]
: — ! . ©
ool a4 ‘ J \ o
g = | H &
w | :
~
—
| |
\
\‘ \
| | | |
‘ A |
] i 1
| . ﬂ |
|}
J LL . dn N ‘1' LA Jk Sl uL___J«.Luu ol L
T ! T T 71 T T LA R L S A e T T [ T T T T T o ‘ T T T T ] 1 T f'ﬁﬁ_v_ﬁ'ﬁfTﬁ—T—‘—!‘m_V LN S A R R B S
1810 160 140 120 100 30 60

- S145 -
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7

49.223

m————— 49.053

\.-.48.883
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. 22.851
18.918
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DHL-82 //!\
Pulse Sequence: dept HOQC ?O
O
Ph—X-0
O&@/o NHAc
BnO 33

AcHN

CH3 carbons

e L L L

CH2 carbons

PNy S S AAN N SNPA SHR p AUng

CH carbons
W WMWW TOTTOTNRT VPR | WY TP RRPUIT ARV (I, o At i v o
Viariod eghutrnminania L e L 5 VAP A Ottty By WWMW&MW

l all protonated carbons

PN T A MAA I A Ko e
—'—li"T"‘i‘Yﬁ' - T A B i H — T ‘ - T T T T [ T T T T 4 T j oo T T T 1 T T LA B Y T T T [ T T T
100 90 80 70 60 Y 40 30 20 ppm
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DHL-82

Pulse Sequence: hetcor

Solvent: cd3cn

Ambient temperature

User: 1-14-87

INOVA-500 "nmr2a.chem.nd.edu"”

Relax. delay 1.500 sec

Acg. time 0.111 sec

Width 18403.5 Hz

20 width 3511.2 Hz

24 repetitions

512 increments
OBSERVE C13, 125.6907190 MHz
DECOUPLE H1, 499.8660601 MHz
Power 40 dB

on during acquisition

off during delay

WAL TZ-16 modutated

DATA PROCESSING

Line broadening 1.0 Hz

F1 DATA PROCESSING

Line broadening 0.3 Hz

FT size 4096 x 1024
Total time S hrr, 49 min, 59 sec

HO,C” YO
0
Ph—X-0 o
O O  NHAc
BnO 33
AcHN
o Mo R N » e b L A e
]
+ :
3 ¥
, ! {
~§ Q, § @, \
E $ ‘
3 ’ . . : ;
'
| |
5 '
q ¢ '
7: A 7_T7‘ﬁ‘\ T T T (fT'Y - 'T"‘j r-r T "“ 1 toT 1 ' T"f'f7_:_r 'Y"'T”’W_‘_ T . T 1 —i‘r T T T I TOT TTUTTT T‘Y— |
100 95 90 85 80 75 70 65 60 55 50
) F2 (ppm)
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H
BnO,C N_ _CO,Bn
DHL -88 H i
N3 N0 © |
expl s2pul |
i
SAMPLE OEC. & VT :
date Jul 17 2008 dfrgq 439.866 ;
solvent CD3CN dn H1 O |
file exp dpwr 30 H .
ACQUILSITION dof 0 —
sfrq 493 .867 dm nnn N 0
tn H1  dmm c 36 BnO,C N O
at $.016 dmf 200 H O
np 65536 dseq O
sw 6533.3 dres 1.0
b 4000 homo n Ph—XO o
bs 4 DEC2
tpwr 61 dfrq2 0 O o NHAC
pw 13.5 dn2 Bno
dl 0.100 dpwr2 1 [
tof 269.9 dof2 0 ACHN
nt 16  dm2 “n
ct 16 dmm2 [
alock n  dmf2 200
gain not used dseg2
FLAGS dres2 1.0
n  homo?2
in n DEC3
dp y dfrg3 0
hs nn  dn3
DISPLAY dpwr3 1
sp 481.4 dof3 0
wp 4627.2 dm3 n
vs 263 dmm3 [
sc 0 dmf3 200
wC 250 dseg3
hzmm 18.51 dres3 1.0
is : 200.00 homo3 n
rfl 4%7 .3 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 1.000 fn 65536
ai ph math f
werr
wexp process plH
whs
wnt wft
v
:
1
i
|
1
I T T T T ‘ T T T T l T T L ] T T T L r’* T T T T T YT T T r* A S S S SR l"“ T T T T _T— T T T "'ﬁv'r
10 9 3 7 6 S 4 3 2 ppm
[ SS— - — - [— LS VY N Y HE S ST ——tty 2 [ U S ——]
0.9?7 1.77 0.9? 2.12 6.43 5.56 0.98 2.63 6
25.76 1.00 6.44 2.14 5.63 1.15 17.45 12.91



DHL-88

Pulse Sequence:

Solvent: CD3CN
Ambient temperature
INOVA-500 "nmr2a.chem.nd.edu"

relayh

Relax. delay 1.300 sec

COosY 90-90

Acq. time 0.141 sec

Width 3640.0 Hz

2D Width 3640.0 Hz

8 repetitions

512 increments

OBSERVE H1, 499.8638062 MHz

N

%(l

. u__f

,L;_JULU{H ,

DATA PROCESSING
Sine bell 0.070 sec

&“, B

F1 DATA PROCESSING -J Fe 7 a
Sine bell 0.035 sec i (ppm
FT size 1024 x 1024
Total time 1 hr, 44 min, 2 sec ﬁ
7:7.7_—-; 2 ., -
W, 1
—
@] ' H
Bl1()2(: N,/”\\Tr,PJ (:C)28f1 3-
Y TT ; .
N3 HN._o © .
i ' o °
4 s . ]
36 BnO.C J\‘/ \ﬂ/‘\ % L ./
nu, -
);l ? v ¥
j . | ‘e
Ph/VO N
NHAc - 1 R4
Bn 7 .
AcHN ] ¢
Gﬁ
] .
J 7 °
= | =
4
8— ® -
| LA S T LA A A S R S S R R S S B
8 7 6 S
F1 (ppm)




DHL-88

Pulse Sequence: relayh

Solvent: CD3CN
Ambient temperature
INOVA-500 ‘“nmr2a.chem.nd.edu"

COSY 90-390

Acg. time 0.141 sec
width 3610.0 Hz
2D Width 3640.0 Hz

(I ﬂlﬂ:l I\ l[ﬂ {

8 repetitions A ) | l H AN l “ by .

512 increments B ~ l ,J\;,J\)\JA\L L I»\ ,vl\./ e ML }J AR ,_J'“‘\_/\_‘»_

OBSERVE  H1, 199.8638062 MHz B . ST . 7

DATA PROCFSSING F2

Sine bell 0.070 sec

F1 DATA PROCESSING (ppm}
3

Relax. delay 1.300 sec l

Sine bell 0.035 sec
FT size 1024 x 1024 .
Total time 1 hr, 414 min, 2 sec

ne A
w
(=]
ksl
(S0
:

o =

H 8- 2 )
Bn02C - N COzBﬂ = 4,
”/A\ﬂ/ \I/ 4.0- g () ;Q§? e
N3 o) O T Q NV

s
w
®
‘%
@
0O
il
W .
k4

HN

r——O
36 BnO,C
Ph/WTO
0 NHAc
BnO

AcHN

o

P~
.

: 3
i

anddi

I»__M N T e
QQ
€l)2%2)
0
8

hE
_JA\_JL_/*

(92}

n

JyRTT N
@
P

l
P VO
[%,]
[=2]
L@
€

PP T e
5.8 5.6 5.4 5.2 5.0 4.3 4.6 4.4 4.2 4.0 3.8 3.6 3.4

f1 (ppm)
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DHL -88

exp? s2pul

SAMPLE DEC. & V7T
date Jul 17 2008 dfrgq 439.866
solvent cd3cn  dn Hi
file exp dpwr a0
ACQUISITION dof 0
sfrg 125.703 dm YYY
tn Ci3 dmm w
at 1.215 dmf 8787 .35
np 65536 dseq
Sw 26963.3 dres 1.0
fb 15000 homo n
bs 64 DEC2
tpwr 52 dfrq2 0
pw 10.2 dn2
dl 1.800 dpwr2 1
tof 1144.5 dof2 0
nt 6000 dm2 n
ct 4636 dmm2 [4
alock n dmf2 10000
gain not used dseq2
FLAGS dres2 1.0
i n  homo2 n
in n DEC3
dp y dfrq3 0
hs nn  dn3
DISPLAY dpwr3 1
sp 1534.9 dof3 0
wp 21081.1 dm3 n
Vs 359 dmm3 [
sc 0 dmf3 10000
wC 250 dseq3
hzmm 84.32 dres3 1.0
is 500.00 homo3 n
rfl - 1299.8 PROCESSING
rfp 0 b 1.00
th 4 wtfile
ins 100.000 proc ft
ai  cdc ph fn 131072
math f
wer T
wexp
whbs
wnt
|
$MJ
LA S S S S S St st e e S T
160 140

o -
BnO,C ~_N_ _CO,Bn
T T
3 HN__o ©
T
N —Q
36 BnO,C m O
o 0
Ph—X-0 o
(6] (o) NHAc
8n0O
AcHN
| |
' ﬂ ld ﬁ, lﬂd L
rT T LIRS Al S B R ] T T T T T T T Li T [ T T T T T T T T T rUrvrYYr—717- 1 Tﬂjf LA B
100 80 60 40 ppm




0] -
: H
BnOZC - N COan
DHL-88 ”//\\TT/ \]//
N3 N0 ©

Pulse Sequence: dept
0]
H
N —0
36 BnOZC N (@) |
H ‘0
0]
Ph/\BO o :
. 0 NHAc
CH3 carbons BnO

AcHN

..:_...A A_'_“VM druny P 5 e e ™ A A & _y 4 " & 1o 0y Py
Winig . oy y v Ay R pheyfapyige L aan Mothi Yy i AP AAAN Laadad s LA

CH2 carbons

CH carbons

&all protonated carbons }

P Y Abdinandsd % oy o LA




DHL-88

Pulse Seguence: hetcor

Solvent: cd3cn

Ambient temperature

User: 1-14-87

INOVA-S00 “nmr2a.chem.nd.edu

Retax. delay 1.500 sec

Acg. time 0.111 sec

Width 18403.5 Hz

2D width 3811.5 Hz

32 repetitions

512 1ncrements
OBSERVE C13, 125.6907289 MHz
DFCOUPLE M1, 499 . B661163 MHZ
Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

tine broadening 1.0 Mz

F1 DATA PROCESSING

tine broadening 0.3 Hz

tT size 4096 x 1024

Total time 7 hr, 45 min, 3 sec

L

Br\()ZC

HN

o H
N —0
36 BnO,C N O
H o ‘0

;
L
-
~

RS
o) O  NHAc
BnO
AcHN
[ 1 )
| ‘
_ ] U A L
e TU N 7 N
}[ppmﬁ
:‘.i 2.03
2.5+
1
’ 3.oj
< 3.5 ’ 4
—=, 1 b ' + ! !
gw -0 ¢ } 3 ¢
3 ] ! v 'e
] 4.5
] + o

L S S e e A S A e Sl i e S S — T T T

100 90 80 70 60 50 40
FZ (ppm)
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OHL-88

Pulse Sequence: hetcor

Solvent: cd3cn

Ambient temperature

User: 1-14-87

INOVA-500 "nmr2a.chem.nd.edu”

Relax. delay 1.500 sec

Acy. time 0.111 sec

Width 18403.5 Hz

2D wWidth 3811.5 Hz

32 repetitions

512 increments
OBSERVE C13, 125.6907289 MH2
DECOUPLE H1, 199.8661163 MHZ
Power 10 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz
F1 DATA PROCESSING

Line broadening 0.3 Hz

FT size 1096 x 1024

Total time 7 hr, 45 min, 3 sec

o
BnO,C . _N_ _CO.,Bn
N T
N3 N0 ©
0
H
N —
o 0
Ph—X O o
O 0 NHACc
BnO
AcHN
1
. ‘ l’ l
._,,JQJ UuJ*—q_-.J l—q{__.ub 4 L‘J
[F1 7
_ . (ppm}y |
§a
_=5 3.8 4 ! ’

5]

7 4.0 + 4
£ ¢ ) '
- 4.2 |

: }
§: 4.4-; '&b
| ae
= +
;:ﬁ \ +
4.8 :
e § - '
| 5.0
e r

j 5.21
] ER ‘

V5,47

j 5.6 | }

1 5.8

37—7r»vvvxﬁvx‘vvv A (S S B S B S S S T T T L LU B R S
100 95 90 85 80 75 70 65 60 55 50
£2 (ppm)
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DHL-89
exp3 Proton

SAMPLE
date Oct 17 2008
solvent d2o
file safs/nd.edu/u~
ser26/dhesek/Priva~

te/DHL/DHL-89H . fid
ACQUISITION
sw 4807 .7
at 3.108
np 32768
fb 1000
bs 4
dl 0.600
nt 32
ct
TRANSMITTER
tn H1
sfrg 599.877
tof -299%.9
tpwr 61
10.400
DECOUPLER
dn C13
dof 0
dm nnn
dmm [
dpwr 38
dmf 35088
I ! T
7.0 6.5

SPECIAL
temp 22.0
gain not used
spin not used
hst 0.008
pw9o 10.100
alfa 10.000
FLAGS
il n
in n
dp y
hs nn
PROCESSING
fn 65536
DISPLAY
sp 649.8
wp 3635.8
rtl 2495.0
rtp 2885 .4
rp 19.9
Tp 3.7
PLOT
we 250
sc 0
vs 1592
th 9

ai cdc ph

H
HO,C ~ _N_ _CO.H
N

NH HN_. o ©

(0]
HO 0
HO 0 NHAc
HO
1 AcHN
|
il
I M
,/(,,//“ i j:
] i P
PV AV
JUU / ,;b N
H e} " ‘\77—(—!_—!7 | T 1 I r-TrTr" Tif hl A A .
3.0 2.5 2.0 1.5 ppm
R e Cyo — = e e s ol
.53 1.06 q.05 1.95 1.18 5.29 11.33
3.05 1.81 1.96 2.00 5.16 2.14



Std proton

File: xp
Pulse Sequence: gCOSY
Sotlvent: d2o
Temp. 22.0 C s 295.1 K
Operator: dhesek
VNMRS-600 *“nmr600"
Relax. delay 1.300 sec
Acgqg. time 0.213 sec
Width 4807 .7 Hz

2D Width 4807.7 Hz

12 repetitions

512 increments
OBSERVE H1, 599.8743040 MHz
DATA PROCESSING

Sine bell 0.106 sec
F1 DATA PROCESSING

Sine bell 0.191 sec
FT size 8192 x 8192

Total time 2 hr, 42 min, 32 sec

o
HO,C ~_N_ _CO,H
\]//A\\///\\I/JL\H//\\H/ \I/
NH. HN. o ©
0
HO,C J\r ;
HO NHAC
1 HO
AcHN

VA

N S

I D A

2 ;
ppm) = ®
1.5
2.0 8 2
| B
|
2.5
3.0
. C o nw
3.5 | . Ve
' 4 0 oL s
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Std proton

File: xp
Pulse Sequence: gCOSY
Solvent: d2o
Temp. 22.0 C 7 295.1 K
Operator: dhesek
VNMRS-600 “nmr600"
Relax. delay 1.300 sec
Acgqg. time 0.213 sec
Width 1807 .7 Hz

2D Width 4807.7 Hz

12 repetitions —_— =
512 increments
O0BSERVE H1, 599.8743040 MH»
DATA PROCESSING

Sine bell 0.106 sec ,
F1 DATA PROCESSING

Sine bell 0.19%1 sec /
FT size 8192 x 8192 i
Total time 2 hr, 42 min, 32 sec

0] z H
HO,C ' N._ CO,H -
MHW T '
NH, HN__O ©

.‘V\\,"vk\ ~

MO A

e S

\‘\w

! ) ¢ i
i 1j I i
il ‘M‘ I o R | A -
Mo i, ﬁ«uw’mwﬁuf‘u‘dl; J&UML J Y j gk\'/\\~ ) v RN N j'\/
F2 | @&
(ppm), & R,
i
1; § Zg;.: 2]
, ; Tk I
2.0 % ¢ $ = #ﬁ
| B g 7
| & LY =@
2.5
1 o
3.0
I
|
-
|
i
3.5 LI
| @ a [ -] ‘l E
P e og o
\ g e %
4.0 = 8 ;
! vt
|
’. P 28 d
i I & = - 5’
4.5 |
i
pj? s &
B e e [ B A | 1 L I B S | e B — 1
4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
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HO,C

Std proton

File: xp
Pulse Sequence: gCOSY
Solvent: d20
Temp. 22.0 C s 295.1 K
Operator: dhesek
VNMRS-600 "nmr600"
Relax. delay 1.300 sec
Acq. time 0.213 sec
width 4807 .7 Hz

20 Width 4807.7 Hz

12 repetitions

512 increments
OBSERVE H1, 599.8743040 MHZz
DATA PROCESSING

Sine bell 0.106 sec
F1 DATA PROCESSING

Sine bell 0.191 sec
FT size 8192 x 8192

Total time 2 hr, 42 min, 32 sec

NH,  HN.__O

i F2
) (ppm
= w\
| 3.5
J

w w w
[ <] ~ o

w
W

& H H H o &
[3,] £~ w ~N - o X
clbevrs e vetsr el o e o ce s bee s dn o s Lo s da g

&
.
(-]

o
.
~N

\
[EE
N i

Vet

l
M '

S
I\

| .
i tit
i b

n

a & 0

) LR AL B SR S B A HLAL AR S SR B AL B
4.7 4 5 4.5 4.4 4.3 4.2 4.1 4.0 3. 9 3.8 3.7 3.6 3.5 3.4

F1 (ppm)
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—-176.054

-
-162.955
162.718

DHL-89

exp4 Carbon

SAMPLE
date Oct 17 2008
solvent d2o0
file ex
ACQUISITION
SwW 30487.8
at 1.783
np 108694
fb 17000
bs 4
dl 1.220
nt 20000
ct 20000
TRANSMITTER
tn C13
sfrq 150.852
tof -719.9
tpwr 58
7.500
DECOUPLER
dn H1
dof 0
dm yyy
dmm w
dpwr a4
dmf 15094
[\ w
—c; z g $ =
Hf\mv .~ (3]
Ln g M

o glon -

N e AN
2085
o~ a7 J J i

C -
w
~
-t

\

SPECIAL
22.0
not used
not used
0.008
7.500
10.000

FLAGS
n
n
Yy

nn
PROCESSING
0.50

262144

DISPLAY
1678.3
25524.3
1668.4
0
135.4
-0

PLOT

250

0
4182
S

cdc ph

75.901
-74.101
49.393
8.802
48.474
—22.226
21.802
—20.658

N\

73.435

!

100.409

- 99.787
.-73.191

77.162
—-69.683
—26.408

e 75,972
—-31.088

~-30.075
T 29175

—_— . 64.682
- 60.499

e

16.315
——-15.934

—17.945
16.684

7
/
p—

| LA A AL AL AL L A (N A S B B

N v\

L S B S S

20 ppm



DHL-89
File: xp

Pulse Sequence: DEPT

CH3 carbons

CH2 carbons

CH carbons

all protonated carbons

!
1
i
i
I
I
1




HO,C
DHL -89
File: xp
NH,
Pulse Sequence: HETCOR
Solvent: d2o
Temp. 22.0 C s 295.1 K
Operator: dhesek
VNMRS-600 "nmr600"
Relax. delay 1.313 sec
Acg. time 0.187 sec
Width 21929.8 Hz
2D Width 4799.0 Hz
36 repetitions
2 x 512 increments
OBSERVE C13, 150.8385376 MHz
DECOUPLE H1, 599.8770986 MHZz
Power 44 dB
on during acguisition
of f during delay
WALTZ-16 modulated
DATA PROCESSING
Gauss apodization 0.086 sec R
F1 DATA PROCESSING AR
Gauss apodization 0.098 sec
FT size 81392 x 4096 o 2
Total time 16 hr, 11 min, 3’ se¢ = — 3 F2
J(ppm)
)
— 5 30
40 ¢
i
- - 3 50
= ;
4
s i
1
I 60
1 :
- 3 70
—— -
3
80
|
1
90!
f
1
|
!
== 100 ' -

H
N CO,H
NTT
HN._Oo ©
0O
N Lo
HO,C ” O
o) (@)
HO
HO O 0
HO
AcHN
? A A ﬂ
R /;l M«N"ﬁ'\/]’l\ /f‘\ le\ _/"JI)"\‘ /J\‘vu\)\\x ,,JJ\\‘
I— B A | B T - | pui E— —T__l
4.5 4.0 3.
-S161 -
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'HO,C

DHL -89

File: xp

Pulse Sequence: HEICOR

Solvent: d2o

Temp. 22.0 C / 295.1 K
Operator: dhesek
VNMRS-600 "nmr600"

Relax. delay 1.313 sec
Acq. time 0.187 sec
Width 21929.8 Hz

2D Width 4793.0 Hz

36 repetitions

2 x 512 increments

OBSERVE C13, 150.8385376 MHz
DECOUPLE H1, 599.8770986 MHz
Power 44 dB

on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING

Gauss apodization 0.086 sec
F1 DATA PROCESSING

Gauss apodization 0.098 sec
FT size 8192 x 4096

Total time 16 hr, 11 min,

H H
. N CO.H
T
NH, HN._ __O
Y
N —0
HO,C ” 9
o) O
HO O NHAc
HO
AcHN
i ,) ; n
Mo Vi, bas ¥ !
N Pl il I\ ,r‘. ,\/‘
LA Y I L IR
- LV RN
3 sec ; F2 E .
=== (ppn) - - -
50 1
: -
1 e
|
] -
55 |
] i
J
1
11 GDHI; =
]
65'*] -
|
—3 70
|
1
75 |
4‘ —l
i
1
80'1
[ e e S e s e Sk s e e s e A s L L e el SO S B S B
4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9
F1 (ppm)
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0] = H
DHL-84 HoN N/\[(N COH
expl s2pul H o \r
SAMPLE DEC. & VT HN 0]
date Jun 29 2008 «dfrg 499 .866
solvent CD300 dn H1
file exp dpwr 30
ACQUISITION dof 0 O
sfrq 499 .866 dm nnn
tn H1  dmm c H
at 5.016 dmf 200 H N —O0
np 65536 dseq N
sw 6533.3 dres 1.0 0,C H O
b 4000 homo n O O
bs 4 DEC2
tpwr 61 dfrg2 0 HO 0
pw 13.5 dn2
a1 0.100 dpwr2 1 HO O NHAc
tof 269.9 dof2 0 2 HO
nt 16 dm2 - n
ct 16 dmm2 c AcHN
alock n dmf2 200
gain not used dseq2
FLAGS dres?2 1.0
n  homo2 n
in n DEC3
dp y dfrq3 0
hs nn  dn3
DISPLAY dpwr3 1
sp -537.8 dof3 0
wp 6533.1 dm3 n
vs 252 dmm3 c
sc 0 dmf3 200
wC 250 dseq3
hzmm 26.13 dres3 1.0
is . 200.00 homo3 n
rfl 2972.4 PROCESSING
rfp 2434.3 wtfile
th 7 proc ft
ins 6.000 fn 65536
ai ph math f
werr
wexp process piH [
wbs
wnt wft
/
l-
I i A A
’ | | .
i
U\ | '
i
J U
I A A R B EL L A AL A AL AL A A M S S AR SR A L S S R S SR S N SR A T T~ 7 v T 7T 7 L . | | AL R B T AN A S A B B T
11 10 9 8 7 6 5 4 3 2 1 -0 ppm
[ S T G e '
0.97 7.43 ?7.15 4.51 3.75 9.41
2.23 1.36 2.42 2.27 6.21 15.51
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DHL-84

Pulse Sequence: relayh

Solvent: CD30D
Ambient temperature
INOVA~-500 “nmr2a.chem.nd.edu"

COSY 90-90
Acq. time 0.220 sec
Width 2326.5 Hz

Relax. delay 1.300 sec {
! |

2D Width 2326.5 Hz l |

16 repetitions ‘ A ‘ ! H ¢

512 increments . J o . A
OBSERVE  H1, 199.8631721 MHZ _JL_ ﬂj&_fd\ LA VO A _,_/\A,._)WvJ\/\/\J ——
DATA PROCESSING e R —

Sine bell 0.110 sec
F1 DATA PROCESSING

F2 E
Sine bell 0.055 sec (ppm}
SR AT : Foo ’5/
1.5 L
) g n
J .! : o

nN
[—]
-

L

R
¢

1

(@] z H
H,N : N CO,H
HN._ O ©

2.5 |
j .
H ] : o
N —0 3 g.] )
HO,C” N 0 ]
o) Q i
HO o ]
HO O  NHAc . . -
HO )
2 AcHN i . s @

oS
[—/

o
wn
U R N S R S SN

______NA,*____JA\‘,/;JK )*~*\J\_JAJA¥Jh«vVA»gJJK 4 /A\A_JLJ_—/\_/\/\}f\‘V

5.0 *
] ra .. .
5.5
jLT“VVrY'TW"fTY“VF‘r_f‘Y||||V|YT! LA B B S S i e S sy e e S S el
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
) F1 (ppm)
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OHL-84

Pulse Sequence: relayh

Solvent: CD30D
Ambient temperature
INOVA-500 "pmr2a.chem.nd.edu”

Relax. delay 1.300 sec "
COSY 90-90 ‘

Acgqg. time 0.220 sec
Width 2326.5 Hz !
2D Width 2326.5 Hz
16 repetitions #

512 increments . e

OBSERVE H1, 499.8631721 MHz - " 2
DATA PROCESSING J 9 -

\ . f"v [l [ i\
\M — .j\~ - ,A, ,/Wl.lw‘ ,\’/ \_ﬂu'\»_Jk J/ LJﬂ \‘jv\‘ A—J’n\’L\L_—ﬁ’

Sine bell 0.110 sec
f1 DATA PROCESSING

Sine bell 0.055 sec Y (ppmj
FT size 1024 x 1024 s
Total time 3 hr, 44 min, 9 sec _ 1

3.4
i o “
O = 3
: H B
H,N N/\”/N COH 3-55
NTT 8 g
HN._o © 3.87 o
e} ]
Nt
HO,C7 N 0
3 0
HO o
HO O  NHAc
HO
2 AcHN

A
» & F =3 o E-]
oo o F ~n o
[TITESTI R UVE FUUTSATEUE FNUNUUUTOUNUURI NN FERUTTWOCRUNIvE TNt
(-]
[ J
o

5.0
5.2
[ ) e )
5.4 :
:mwwr'rrrl—rf—rrwvrrm—rrnﬂanwrjuu]uv|lv|HUrvrrrrrvlvrryTrrrrV_vrrrIYrvTTYrYTPHI[Ilv'|'|'||||=| e
5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4
F1 (ppm)

- S165 -



H
DHL -84 HoN N /\[(N CO,H
exp2 s2pul H O \r
SAMPLE DEC. & VT HN O
date Jun 29 2008 dfrg 199 .866
solvent cd3od dn H1
file exp dpwr 10
ACQUISITION dof 0 o)
sfrg 125.703 dm yYYy H
tn C13 dmm w
at 1.215 dmf 8787.35 N 0
np 65536 dseg HO,C N (@]
sw 26963.3 dres 1.0 H ‘0O
fb 15000 homo n O
bs 1 DEC2
tpwr 52 dfrg2 ) HO o
pw 10.2 dn2
d1 1.800 dpwr2 1 HO o NHAC
tof 144.5 dof2 0 2 HO
nt 7000 dm2 n
ct 0 dmm2 [+ ACHN
alock n  dmf?2 10000 )
gain not used dseq?
GS dres?2 1.0 s
il n  homo2 n
in n DEC3
dp y dfrq3 0
hs nn dn3
DISPLAY dpwr3 1
sp 1565.2 dof3 0
wp 21187.2 dm3 n
Vs 526 dmm3 [
sc 0 dmf3 10000
wC 250 dseq3
hzmm 84.75 dres3 1.0
is . 500.00 homo3 n
rfl 1234.2 PROCESSING
rfp 0 b 1
th 68 wtfile
ins 100.000 proc ft
ai  cdc ph fn 131072
math f
werr ‘
wexp
wbs
wnt
T T T T T T T ] { L T T T T T T T T 7T T T T T T 1 T T T T ]ﬁ_Y_T_W_r'T‘T"ﬁ"T_V"l T T ] T T ¥ T T T T Lo I T T T T T T T T Y ! T T T T T T T '['"r’T_Yi
160 140 120 100 80 60 41 ppm



(0] = H
DHL-84 H T
HN. O ©

Pulse Sequence: dept

CH3 carbons HO

CH2 carbons

|

CH carbons

all protonated carbons




DHL-84

Pulse Seguence: hetcor

Solvent: cd3od

Ambient temperature

User: 1-14-87

INOVA-500 "nmr2a.chem.nd.edu”

Relax. detay 1.500 sec

Acg. time 0.111 sec

width 18403.5 Hz

20 Width 2360.6 Hz

40 repetitions

512 increments
OBSERVE C13, 125.6904935 MHz
DECOUPLF H1, A499.8647846 MHz
Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

F1 DATA PROCESSING

L. ine broadening 0.3 Hz

FT1 size 1096 x 512

Total time 9 hr, 55 min, 21 sec

L

A_AJLJ“\*AA_)[ AL J
o w w ~N
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HN. 0o ©
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N J—o
HO,CT "N o)
S 0
HO o
HO O  NHAc
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2 AcHN
F1 ]
m
_— (pp ¥
1.5 1

J— .
T T T v Tt 1 7T T T T
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OHL-84

Pulse Sequence:

Solvent: cd3od
Ambient temperat
User: 1-14-87
INOVA-500

Relax. delay 1.S
Acg. time 0.111
Width 18403.5
20 Width 2360.6
40 repetitions
512 increments
OBSERVE C13,
DECOUPLE H1,
Power 40 dB
on during acquis
off during delay
WALTZ-16 modulat
DATA PROCESSING
L ine broadening
F1 DATA PROCESSIN
L ine broadening
FT si1ze 4096 x S1
Total time 3 hr,

hetcor

ure

00 sec
sec
Hz
Hz

ition
ed

1.0 Hz
G
0.3 Hz
2
55 min,

H,N

“nmr2a.chem.nd.edu”

125.6901935 MHZ
499 .8647846 MHz

21 sec
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