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Experimental Procedures
Benzyl 2-acetamido-4,6-O-benzylidene-2-deoxy-a-D-glucopyranoside (1a)

The compound 1a was prepared from D-(+)-glucosamine by a variation of the known procedures.’
Sodium methoxide (32.6 g, 0.60 mol) was added to a suspension of D-(+)-glucosamine hydrochloride
(100 g, 0.46 mol) in MeOH (1 L), and the mixture was stirred for 30 min at 40 °C. After addition of
acetic anhydride (79 mL, 0.83 mol), the resulting suspension was stirred vigorously for 22 h at 40 °C,
and then cooled to 0 °C. After filtration of the reaction mixture, the filtered white solid was washed with
cold MeOH and dried to afford N-acetyl D-glucosamine (100 g, 97%) as a white powder.

Acetyl chloride (27.4 mL, 0.39 mol) was slowly added to a suspension of N-acetyl D-glucosamine
(85 g, 0.39 mol) in anhydrous benzyl alcohol (300 mL) under nitrogen atmosphere. The suspension was
stirred at room temperature for 2 h, heated to 50 °C for 4 h, and then cooled to room temperature. The
resulting yellow solution was slowly poured onto Et;O (3 L) in ice-water bath, and the mixture was
vigorously stirred for 2 h at 0 °C. The precipitate was recovered by filtration and dried under vacuum to
afford benzyl 2-acetamido-2-deoxy-c-D-glucopyranoside (113 g, 94%) as a white solid.

Benzaldehyde dimethylacetal (58 mL, 0.39 mol) and p-toluenesulfonic acid monohydrate (1.8 g, 9.6
mmol) were added to a solution of benzyl 2-acetamido-2-deoxy-o-D-glucopyranoside (60 g, 0.19 mol)
in anhydrous DMF (500 mL), and the mixture was stirred at 70 °C for 24 h. The resulting mixture was
cooled to 0 °C and then triethylamine (8.1 mL, 56 mmol) was added. After stirring for 30 min at room
temperature, the solvent and extra reagent were removed under reduced pressure to give a white solid.
MeOH was added to the solid and the resulting suspension was stirred vigorously for 5 min. After
filtration, filtered white solid was washed well with MeOH and dried under vacuum to afford la (67.7
g, 88%) as a white powder. 1a: "H NMR (500 HMz, DMSO-dg) & 1.85 (s, 3H, CH;CO), 3.51 (dd, J =
8.5, 8.5 Hz, 1H, H-4), 3.63-3.80 (m, 3H, H-3, H-5, H-6a), 3.85 (ddd, J = 3.6, 8.2, 8.4 Hz, 1H, H-
2),4.14 (dd, J=2.8, 8.6 Hz, 1H, H-6b), 4.48 and 4.70 (AB, J=12.7 Hz, 2H, OCH,Ph), 4.82 (d,J=2.4
Hz, 1H, H-1), 5.19 (d, J = 5.8 Hz, 1H, OH), 5.61 (s, 1H, CHPh), 7.26-7.49 (m, 10H), 8.00 (d, J = 8.0
Hz, 1H, NH); >C NMR (126 MHz, DMSO-ds) § 22.5, 54.2, 62.8, 67.2, 68.5, 82.1, 96.9, 100.9, 126.4,
127.6, 127.6, 128.0, 128.3, 137.7, 137.7, 169.4; IR 3399, 3302, 1651, 1552, 1452, 1374, 1129, 1087,
1059 cm_l; HRMS (FAB) calcd for C;,HzsNOg (M + H+), 400.1760, found 400.1763.

General proceduresfor the tosylation of 2-acetamidoethanol derivatives (Condition A or B)
Condition A: p-Toluenesulfonyl chloride (1.05 equiv) and pyridine (3.0 equiv) were added to a solution
of substrate in CH,Cl, at 0 °C, and the mixture was stirred at room temperature for 24 h. The solvent
was removed under reduced pressure, and the crude product was purified by silica gel column
chromatography. Condition B: p-Toluenesulfonyl chloride (2.0 equiv) was added to a solution of
substrate in pyridine, and the mixture was refluxed for 30 h. The mixture was cooled to room
temperature, and the solvent was removed under reduced pressure. The crude product was purified by
silica gel column chromatography.

Products of the tosylation of the compound la
Benzyl 2-acetamido-4,6-O-benzylidene-2-deoxy-3-O-p-toluenesulfonyl-a-D-glucopyranoside (2a)
Benzyl 3-O-acetyl-4,6-O-benzylidene-2-deoxy-2-p-toluenesulfoneamido-a-D-glucopyr anoside (3a)
The condition B was used for compound l1a (100 mg, 0.25 mmol), and the crude product was
purified by silica gel column chromatography (AcOEt/hexane, 1:3) to afford the product 2a (46 mg,
33%) as a white solid and the product 3a (74 mg, 53%) as a white solid. 2a: '"H NMR (500 HMz,
CDCls) 6 2.02 (s, 3H, CH;CO), 2.28 (s, 3H, CHsPh), 3.68 (dd, J= 9.6, 9.6 Hz, 1H, H-4), 3.72 (dd, J=
10.7, 10.7 Hz, 1H, H-6a), 3.88 (ddd, J= 4.8, 9.8, 9.8 Hz, 1H, H-5), 4.21 (dd, J= 5.0, 10.4 Hz, 1H, H-
6b), 4.46 (ddd, J=3.6,9.2, 10.4 Hz, 1H, H-2), 4.53 and 4.73 (AB, J=11.9 Hz, 2H, OCH,Ph), 4.92 (dd,

! (a) Berger, I.; Nazarov, A. A.; Hartinger, C. G.; Groessl, M.; Valiahdi, S-M.; Jakupec, M. A.; Keppler, B. K.
ChemMedChem 2007, 2, 505—514. (b) Babic, A.; Pecar, S. Tetrahedron: Asymmetry 2008, 19, 2265-2271.
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J=10.0, 10.0 Hz, 1H, H-3), 5.02 (d, J= 3.8 Hz, 1H, H-1), 5.37 (s, 1H, CHPh), 6.00 (d, J=9.0 Hz, 1H,
NH), 6.97 (d, J = 8.0 Hz, 2H, Ts), 7.19-7.44 (m, 10H), 7.67 (d, J = 8.4 Hz, 2H, Ts); °C NMR (126
MHz, CDCl;) 8 21.9 (CH3Ph), 23.4 (CH3CO), 52.5 (C-2), 63.6 (C-5), 68.9 (C-6), 70.6 (OCH,Ph), 78.4
(C-3), 79.2 (C-4), 98.0 (C-1), 101.8 (CHPh), 126.4, 128.1, 128.3, 128.4, 128.6, 128.9, 129.2, 129.5,
133.9, 136.7, 136.8, 144.6, 170.6 (C=0); IR 3324, 1656, 1547, 1362, 1182, 1123, 1097 cm '; HRMS
(FAB) calcd for Cy9H3,NOgS (M + H+), 554.1849, found 554.1848. 3a: 'H NMR (500 HMz, CDCl;) &
1.72 (s, 3H, CH3CO), 2.37 (s, 3H, CHsPh), 3.53 (ddd, J = 3.8, 10.2, 10.2 Hz, 1H, H-2), 3.56 (dd, J =
9.7,9.7 Hz, 1H, H-4), 3.67 (dd, J=10.3, 10.3 Hz, 1H, H-6a), 3.83 (ddd, J= 4.8, 9.8, 9.8 Hz, 1H, H-5),
4.15 (dd, J= 4.8, 10.4 Hz, 1H, H-6b), 4.37 and 4.62 (AB, J = 11.6 Hz, 2H, OCH,Ph), 4.71 (d, J= 3.8
Hz, 1H, H-1), 5.00 (d, J=10.2 Hz, 1H, NH), 5.24 (dd, J=10.1, 10.1 Hz, 1H, H-3), 5.42 (s, 1H, CHPh),
7.21 (d, J = 8.4 Hz, 2H, Ts), 7.26-7.39 (m, 10H), 7.62 (d, J = 8.4 Hz, 2H, Ts); °C NMR (126 MHz,
CDCls) § 20.8 (CH3CO), 21.7 (CH3Ph), 56.8 (C-2), 63.1 (C-5), 68.9 (C-6), 69.4 (C-3), 70.5 (OCH,Ph),
79.4 (C-4), 98.0 (C-1), 101.7 (CHPh), 126.3, 127.1, 128.4, 128.6, 128.6, 128.9, 129.3, 129.9, 136.4,
137.0, 138.4, 143.7, 170.8 (C=0); IR 3356, 1734, 1498, 1337, 1234, 1163, 1090 cm '; HRMS (ESI)
calcd for CooH3NNaOgS (M + Na"), 576.1659, found 576.1662.

N-(4-Acetamidobenzyl)acetamide (14)

Acetic anhydride (3.4 mL, 36 mmol) and pyridine (6.6 mL, 82 mmol) were added to a solution of 4-
aminobenzylamine (2.0 g, 16 mmol) in CH,Cl, (100 mL), and the mixture was stirred for 40 h. After
removal of the solvent and extra reagent under reduced pressure, the resulting yellow solid was washed
with Et,0 to afford the product 14 (3.3 g, 99%) as a light yellow solid. 14: '"H NMR (500 HMz,
CD;0D) 6 1.97 (s, 3H, CH3CO), 2.11 (s, 3H, CH5CO), 4.30 (s, 2H, CH,), 7.22 (d, J= 8.6 Hz, 2H), 7.49
(d, J= 8.6 Hz, 2H); °C NMR (126 MHz, CD;0D) § 22.7 (CH3CO), 23.9 (CH;CO), 43.9 (CH,), 121.4,
129.3, 135.8, 139.2, 171.8 (C=0), 173.2 (C=0); HRMS (ESI) calcd for C;;H;4N,NaO, (M + Na"),
229.0947, found 229.0966.

trans-2-(Acetamido)cyclohexanol (1b)

Sodium methoxide (356 mg, 6.6 mmol) was added to a solution of trans-2-aminocyclohexanol
hydrochloride (1.0 g, 6.6 mmol) in MeOH (30 mL), and the mixture was stirred for 15 min. After
addition of acetic anhydride (0.69 mL, 7.3 mmol), the resulting mixture was stirred at room temperature
for 40 h, and then the solvent and extra reagent were removed under reduced pressure. CHCI; was
added to the residue and filtrated. The combined filtrate was concentrated to dryness, and the resulting
colorless paste was added hexane. The resulting suspension was filtrated to afford the product 1b (1.03
g, quant.) as a white solid. 1b: 'H NMR (500 HMz, CDCl3) § 1.11-1.38 (m, 4H), 1.64—1.77 (m, 2H),
1.94 (m, 1H), 2.01 (s, 3H, CH;CO), 2.05 (m, 1H), 3.31 (ddd, J=4.4, 10.0, 10.0, 1H, H-2), 3.60 (m, 1H,
H-1), 5.64 (br's, 1H, OH), 6.16 (br s, 1H, NH); *C NMR (126 MHz, CDCls) § 23.5 (CH3CO), 24.3 and
24.8 (C-4, C-5), 31.7 (C-3), 34.6 (C-6), 55.9 (C-2), 75.0 (C-1), 172.3 (C=0); IR 3275, 1646, 1562, 1450,
1376, 1140, 1069 cm_l; HRMS (ESI) caled for CgHsNO, (M + H+), 158.1176, found 158.1197.

Products of the tosylation of the compound 1b
trans-2-Acetamido-1-O-tosyl-cyclohexanol (2b)
trans-1-O-Acetyl-2-(tosylamido)cyclohexanal (3b)
trans-2-(T osylamido)cyclohexanol (15b)
trans-2-Acetamido-1-O-acetyl-cyclohexanol (16b)

The condition A was used for compound 1b (150 mg, 0.93 mmol), and the crude product was
purified by silica gel column chromatography (AcOEt/hexane, 1:3 to 1:0) to afford the product 2b (27
mg, 9%) as a white solid, the product 3b (107 mg, 36%) as a white solid, the product 15b (64 mg, 25%)
as a white solid and the product 16b (36 mg, 19%) as a white solid. The structures of the products 3b,
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15b and 16b were confirmed by comparison to the reported data.” 2b: "H NMR (500 HMz, CDCl;) §
1.10-1.37 (m, 3H), 1.54 (m, 1H), 1.64 (m, 1H), 1.73 (m, 1H), 1.88 (m, 1H), 1.94 (s, 3H, CH3CO), 2.19
(m, 1H), 2.46 (s, 3H, CHsPh), 3.85 (m, 1H, H-2), 4.34 (ddd, J= 4.6, 10.8, 10.8 Hz, 1H, H-1), 5.78 (d, J
= 7.2 Hz, 1H, NH), 7.35 (d, J = 8.6 Hz, 2H, Ts), 7.78 (d, J = 8.0 Hz, 2H, Ts); °C NMR (126 MHz,
CDCls) § 21.9 (CH3Ph), 23.7 (CH5CO), 24.0 (C-4), 24.4 (C-5), 32.1 (C-6), 32.2 (C-3), 52.5 (C-2), 82.5
(C-1), 127.8, 130.1, 134.2, 145.1, 170.2 (C=0); IR 3436, 1638, 1561, 1370, 1188, 1175 cm'; HRMS
(ESI) calcd for CsH;NNaO4S (M + Na+), 334.1083, found 334.1075. 3b: '"H NMR (500 HMz, CDCls)
5 1.14-1.38 (m, 4H), 1.64 (m, 1H), 1.69 (m, 1H), 1.76 (s, 3H, CH;CO), 1.92 (m, 1H), 2.02 (m, 1H),
2.42 (s, 3H, CHsPh), 3.19 (m, 1H, H-2), 4.55 (ddd, J=4.5, 10.2, 10.2 Hz, 1H, H-1), 4.95 (d, J=7.6 Hz,
1H, NH), 7.29 (d, J= 8.0 Hz, 2H, Ts), 7.74 (d, J= 8.2 Hz, 2H, Ts); °C NMR (126 MHz, CDCls) § 21.1
(CH3CO), 21.7 (CH5Ph), 23.9 and 24.4 (C-4, C-5), 31.3 (C-6), 33.7 (C-3), 57.1 (C-2), 74.3 (C-1), 127.1,
129.8, 138.8, 143.2, 171.6 (C=0); IR 3261, 1715, 1599, 1453, 1335, 1257, 1163, 1094, 1046 cm ';
HRMS (ESI) caled for C;sHxnNO4S (M + H'), 312.1264, found 312.1277. 15b: "H NMR (500 HMz,
CDCls) § 1.05-1.28 (m, 4H), 1.58 (m, 1H), 1.65 (m, 1H), 1.73 (m, 1H), 2.01 (m, 1H), 2.43 (s, 3H,
CHsPh), 2.76 (br s, 1H, OH), 2.86 (m, 1H, H-2), 3.31 (ddd, J = 4.3, 9.6, 9.6 Hz, 1H, H-1), 5.10 (d, J =
7.0 Hz, 1H, NH), 7.32 (d, J = 8.0 Hz, 2H, Ts), 7.80 (d, J = 8.4 Hz, 2H, Ts); °C NMR (126 MHz,
CDCl;3) § 21.8 (CH3Ph), 24.0, 24.8, 32.0, 33.5, 59.9 (C-2), 73.5 (C-1), 127.3, 130.0, 137.5, 143.8;
HRMS (ESI) caled for Ci3H;0NO3S (M + H"), 270.1158, found 270.1129. 16b: '"H NMR (500 HMz,
CDCl3) § 1.14 (m, 1H), 1.19-1.35 (m, 2H), 1.44 (m, 1H), 1.66 (m, 1H), 1.74 (m, 1H), 1.89 (s, 3H,
CH;3CO), 1.92 (m, 1H), 2.01 (s, 3H, CH3CO), 2.03 (m, 1H), 3.83 (dddd, J=4.2, 4.4, 10.2, 10.2 Hz, 1H,
H-2), 4.61 (ddd, J = 4.5, 10.7, 10.7 Hz, 1H, H-1), 5.81 (br s, IH, NH); °C NMR (126 MHz, CDCl;) §
21.3 (CH3CO), 23.5 (CH3CO), 24.2 and 24.3 (C-4, C-5), 31.2 (C-6), 32.2 (C-3), 52.9 (C-2), 74.8 (C-1),
169.9 (C=0), 172.1 (C=0); IR 3289, 1732, 1646, 1559, 1375, 1246, 1042 cm"'; HRMS (ESI) calcd for
C1oH;7NNaO; (M + Na"), 222.1101, found 222.1104.

Products of the tosylation of 2-acetamidoethanol (1cC)
1-O-Acetyl-2-(tosylamido)ethanol (3c)
2-(Tosylamido)ethanol (15c)
2-Acetamido-1-O-acetyl-ethanol (16c)

The condition A was used for 2-acetamidoethanol (1.12 g, 10.9 mmol), and the crude product was
purified by silica gel column chromatography (AcOEt/hexane, 1:3 to 1:0) to afford the product 3c (1.01
g, 36%) as a colorless oil, the product 15c (748 mg, 32%) as a white paste and the product 16¢ (457 mg,
29%) as a colorless oil. 3c: "H NMR (500 HMz, CDCls) § 2.00 (s, 3H, CH;CO), 2.43 (s, 3H, CH;Ph),
3.22 (dt, J=5.4,5.7 Hz, 1H, H-2), 4.09 (t, J= 5.3 Hz, 1H, H-1), 5.06 (t, J=5.6 Hz, 1H, NH), 7.32 (d, J
= 7.8 Hz, 2H, Ts), 7.76 (d, J = 8.2 Hz, 2H, Ts); °C NMR (126 MHz, CDCls) § 20.9 (CH;CO), 21.7
(CHsPh), 42.3 (C-2), 63.1 (C-1), 127.2, 130.0, 137.0, 143.9, 171.0 (C=0); IR 3237, 1736, 1719, 1596,
1441, 1331, 1252, 1160, 1091, 1051 cm™'; HRMS (ESI) calcd for C;;H;sNNaO4S (M + Na®), 280.0614,
found 280.0603. 15¢: "H NMR (500 HMz, CDCl3) & 2.42 (s, 3H, CHsPh), 3.08 (m, 1H, H-2), 3.61 (m,
1H, OH), 3.68 (m, 1H, H-1), 5.42 (br m, 1H, NH), 7.31 (d, J=7.8 Hz, 2H, Ts), 7.76 (d, J= 8.2 Hz, 2H,
Ts); °C NMR (126 MHz, CDCls) § 21.7 (CHsPh), 45.4 (C-2), 61.4 (C-1), 127.3, 130.0, 136.7, 143.8;
HRMS (ESI) calcd for CoH;35NNaO;S (M + Nab), 238.0508, found 238.0497. 16¢c: '"H NMR (500 HMz,
CDCls) 6 1.98 (s, 3H, CH;CO), 2.06 (s, 3H, CH;CO), 3.49 (m, 1H, H-2), 4.13 (m, 1H, H-1), 5.07 (br s,
1H, NH); *C NMR (126 MHz, CDCl3) § 21.0 (CH3CO), 23.3 (CH3CO), 38.9 (C-2), 63.4 (C-1), 171.3

2 For compound 3b: (a) Liu, Y-K.; Li, R.; Yue, L.; Li, B-J.; Chen, Y-C.; Wu, Y.; Ding, L-S. Org. Lett. 2006, 8,
1521-1524. For compound 15b: (b) Wang, Z.; Cui, Y-T.; Xu, Z-B.; Qu J. J. Org. Chem. 2008, 73, 2270—2274. (c) Fan,
R-H.; Hou, X-L. Org. Biomol. Chem. 2003, 1, 1565—1567. For compound 16b: (d) Miller, S. J.; Copeland, G. T.;
Papaioannou, N.; Horstmann, T. E.; Ruel, E. M. J. Am. Chem. Soc. 1998, 120, 1629-1630. (¢) Tabanella, S.; Valancogne,
I.; Jackson, R. F. W. Org. Biomol. Chem. 2003, 1, 4254—4261.
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(C=0); IR 3294, 1740, 1658, 1557, 1375, 1237, 1054 cm '; HRMS (ESI) calcd for C¢H;1NNaO; (M +
Na"), 168.0631, found 168.0625.

1-(Acetamidomethyl)cyclohexanal (1d)

Sodium methoxide (489 mg, 9.1 mmol) was added to a solution of 1-aminomethyl-1-cyclohexanol
hydrochloride (1.5 g, 9.1 mmol) in MeOH (30 mL), and the mixture was stirred for 15 min. After
addition of acetic anhydride (0.94 mL, 10 mmol), the resulting mixture was stirred at room temperature
for 25 h, and then the solvent and extra reagent were removed under reduced pressure. CH,Cl, was
added to the residue, and the resulting suspension was filtrated. The combined filtrate was concentrated
to afford the product 1d (1.55 g, quant.) as a white solid. 1d: "H NMR (500 HMz, CDCl;) § 1.25-1.63
(m, 10H), 2.01 (s, 3H, CH;CO), 2.80 (br s, 1H), 3.25 (d, J = 6.0 Hz, 2H, CH,NHACc), 6.32 (br s, 1H);
C NMR (126 MHz, CDCls) § 22.2, 23.4, 25.9, 35.7, 49.3 (CH,NHAc), 71.7 (C-1), 171.5 (C=0); IR
3391, 3290, 1652, 1552, 1421, 1292, 1274, 1166, 1127, 1044 cm™'; HRMS (ESI) calcd for CoH;7NNaO,
(M +Na"), 194.1151, found 194.1147.

Product of the tosylation of the compound 1d
1-O-Acetyl-1-[(tosylamido)methyl]cyclohexanol (3d)

The condition A was used for compound 1d (150 mg, 0.88 mmol), and the crude product was
purified by silica gel column chromatography (AcOEt) to afford the product 3d (148 mg, 52%) as a
white solid. The condition B gave the poduct 3d in 96% from the same amount of starting material. 3d:
'H NMR (500 HMz, CDCls) § 1.29 (m, 2H), 1.37-1.59 (m, 6H), 1.98 (s, 3H, CH;CO), 2.08 (m, 2H),
2.42 (s, 3H, CH;Ph), 3.25 (d, J= 6.6 Hz, 2H, CH,NHTSs), 5.53 (t, J = 6.6 Hz, 1H, NH), 7.29 (d, J= 7.8
Hz, 2H, Ts), 7.72 (d, J= 8.2 Hz, 2H, Ts); °C NMR (126 MHz, CDCl5) § 21.7 (CHsPh), 21.7 (C-3, C-5),
22.3 (CH3CO), 25.4 (C-4), 32.8 (C-2, C-6), 49.4 (CH,NHTs), 83.0 (C-1), 127.1, 129.9, 137.3, 143.4,
171.4 (C=0); IR 3284, 1734, 1599, 1450, 1328, 1236, 1163, 1094, 1064 cm '; HRMS (ESI) calcd for
C16H23NNaO,4S (M + Na"), 348.1240, found 348.1246.

2-Acetamido-1,5-anhydr 0-4,6-O-benzylidene-2-deoxy-D-glucitol (1€)

Sodium methoxide (110 mg, 2.1 mmol) was added to a solution of 2-acetamido-3-O-acetyl-1,5-
anhydro-4,6-O-benzylidene-2-deoxy-D-glucitol > (700 mg, 2.1 mmol) in MeOH (15 mL), and the
mixture was stirred for 3 h at room temperature. The reaction mixture was quenched by the addition of
the Amberlite IR-120 (H"), and the resulting mixture was stirred for 5 min. The resin was filtered, and
the filtrate was concentrated to dryness to afford the product 1e (610 mg, quant.) as a white solid. 1e: 'H
NMR (500 HMz, CDCl5/CD;0D = 95:5) 8 1.95 (s, 3H, CH;CO), 3.15 (dd, J=11.0, 11.0 Hz, 1H, H-
la), 3.32 (ddd, J=5.2, 9.6, 9.6 Hz, 1H, H-5), 3.50 (dd, J=9.2, 9.2 Hz, 1H, H-4), 3.62 (dd, J=9.5, 9.5
Hz, 1H, H-3), 3.68 (dd, J=10.4, 10.4 Hz, 1H, H-6a), 3.94 (ddd, J= 5.4, 10.4, 10.4 Hz, 1H, H-2), 4.05
(dd, J=5.5, 11.1 Hz, 1H, H-1b), 4.26 (dd, J = 5.0, 10.6 Hz, 1H, H-6b), 5.52 (s, 1H, CHPh), 7.30-7.50
(m, 5H); °C NMR (126 MHz, CDCl3/CD;0D = 95:5) § 22.9 (CH3CO), 52.2 (C-2), 68.7 (C-1), 68.8 (C-
6), 71.5 (C-5), 72.4 (C-3), 82.1 (C-4), 102.0 (CHPh), 126.4, 128.4, 129.4, 137.2, 172.3 (C=0); IR 3426,
3277, 1655, 1544, 1377, 1127, 1100 cm™'; HRMS (FAB) calcd for C;sHxNOs (M + HY), 294.1336,
found 294.1339.

Product of the tosylation of the compound le
3-O-Acetyl-1,5-anhydr 0-4,6-O-benzylidene-2-deoxy-2-tosylamido-D-glucitol (3e)

The condition B was used for compound 1e (50 mg, 0.17 mmol), and the crude product was purified
by silica gel column chromatography (AcOEt/hexane, 1:3) to afford the product 3e (93 mg, 94%) as a
white solid. 3e: "H NMR (500 HMz, CDCl3) 8 1.70 (s, 3H, CH;CO), 2.44 (s, 3H, CH3Ph), 3.34 (dd, J =
11.3, 11.3 Hz, 1H, H-1a), 3.38 (ddd, J=5.0, 9.6, 9.6 Hz, 1H, H-5), 3.49 (m, 1H, H-2), 3.56 (dd, J=9.4,

* Hesek, D.; Lee, M.; Yamaguchi, T.; Noll, B. C.; Mobashery, S. J. Org. Chem. 2008, 73, 7349—7352.
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9.4 Hz, 1H, H-4), 3.67 (dd, J = 10.3, 10.3 Hz, 1H, H-6a), 4.13 (dd, J= 5.4, 11.6 Hz, 1H, H-1b), 4.30
(dd, J=5.0, 10.6 Hz, 1H, H-6b), 4.96 (dd, J=9.7, 9.7 Hz, 1H, H-3), 5.32 (d, J= 6.8 Hz, 1H, NH), 5.45
(s, 1H, CHPh), 7.33 (d, J= 7.8 Hz, 2H, Ts), 7.30-7.42 (m, SH), 7.75 (d, J= 8.2 Hz, 2H, Ts); BC NMR
(126 MHz, CDCls) 8 20.8 (CH3CO), 21.7 (CH3Ph), 54.6 (C-2), 68.8 (C-6), 70.8 (C-1), 71.6 (C-5), 73.0
(C-3), 79.0 (C-4), 101.7 (CHPh), 126.3, 127.2, 128.4, 129.4, 130.0, 137.0, 137.7, 143.8, 172.3 (C=0);
IR 3287, 1745, 1455, 1227, 1167, 1088 cm '; HRMS (FAB) calcd for C5,HagNO;S (M + HY), 448.1424,
found 448.1421.

Product of the tosylation of 2-acetamidophenol (1f)
1-O-Tosyl-2-(acetamido)phenal (2f)

The condition A was used for 2-acetamidophenol (1.0 g, 6.6 mmol), and the crude product was
purified by silica gel column chromatography (AcOEt/hexane, 1:1) to afford the product 2f (1.98 g,
98%) as colorless crystals. The condition B gave the poduct 2f in 98% from the same amount of starting
material. 2f: '"H NMR (500 HMz, CDCls) 8 2.07 (s, 3H, CH;CO), 2.47 (s, 3H, CH;Ph), 6.91 (d, J= 8.0
Hz, 1H, C-3), 6.99 (dd, J="7.8, 7.8 Hz, 1H, C-4), 7.24 (dd, J=7.8, 7.8 Hz, 1H, C-5), 7.35 (d, J= 8.0 Hz,
2H, Ts), 7.56 (br s, 1H, NH), 7.73 (d, J= 8.4 Hz, 2H, Ts), 8.19 (d, J= 8.2 Hz, 1H, C-6); °C NMR (126
MHz, CDCls) § 22.0 (CH;Ph), 24.8 (CH5CO), 123.0, 123.0, 124.5, 128.0, 128.7, 130.3, 131.3, 131.9,
139.1, 146.5, 168.3 (C=0); IR 3400, 3302, 1695, 1675, 1600, 1525, 1442, 1372, 1307, 1194, 1170,
1088 cm_l; HRMS (ESI) caled for C;sH;sNNaO4S (M + Na+), 328.0614, found 328.0599.

Crystal was examined under Infineum V8512 oil. A suitable sample was glued to a glass capillary
and then transferred to the 100 K N, stream for compound 2f of a Bruker SMART Apex CCD
diffractometer. Preliminary unit cell parameters and crystal system analysis were determined from the
centroids of reflections with I > 20c(I) from three sets of 30 0.5° w-scan frames (¢ = 0, 120, 240°); final
unit cell parameters were determined from the centroids of reflections with I > 10c(I) from all data. An
arbitrary, redundant, sphere of data was calculated using COSMO, included in the Apex2 suite of
programs.* Data are uncorrected for absorption and Lorentz polarization effects. Structure solution and
refinement utilized the programs of the SHELXTL software package.’ Full detail of the X-ray structure
determination is in the CIF file and ORTEP diagram is given in Figure S1.

trans-4-(Acetamido)cyclohexanol (1g)

Sodium methoxide (1.07 g, 19.8 mmol) was added to a solution of trans-4-aminocyclohexanol
hydrochloride (3.0 g, 19.8 mmol) in MeOH (100 mL), and the mixture was stirred for 15 min. After
addition of acetic anhydride (2.06 mL, 21.8 mmol), the mixture was stirred at room temperature for 26 h,
and then the solvent and extra reagent were removed under reduced pressure. CHCl; was added to the
residue, and the resulting suspension was filtrated. The combined filtrate was concentrated to dryness,
and the resulting colorless paste was added hexane. The resulting suspension was filtrated to afford the
product 1g (3.11 g, quant.) as a white solid. 1g: 'H NMR (500 HMz, CD;OD) § 1.20-1.40 (m, 4H),
1.84-1.98 (m, 4H), 1.90 (s, 3H, CH3CO), 3.51 (m, 1H), 3.59 (m, 1H), 7.92 (br d, J= 7.0 Hz, 1H, NH);
*C NMR (126 MHz, CD;0D) § 22.8 (CH3CO), 31.6 and 34.9 (C-2, C-3, C-5 and C-6), 49.3 (C-4), 70.5
(C-1), 172.6 (C=0); IR 3277, 1636, 1562, 1456, 1371, 1328, 1148, 1112, 1065 cm™'; HRMS (ESI) calcd
for CsH;sNO, (M + H"), 158.1176, found 158.1171.

Products of the tosylation of the compound 1g
trans-4-Acetamido-1-O-tosyl-cyclohexanol (29)
trans-4-(T osylamido)cyclohexanol (15g)
trans-4-Acetamido-1-O-acetyl-cyclohexanol (16g)
The condition A was used for compound 1g (450 mg, 2.9 mmol), and the crude product was purified
by silica gel column chromatography (AcOEt) to afford the product 2g (389 mg, 41%) as colorless

4 Apex2. Bruker-AXS: Madison, W1, 2008; Vol. 58.
> Sheldrick, G. M., Acta Crystallogr. A. 2008, 64, 112—122.
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crystals, the product 159 (69 mg, 9%) as a white solid and the product 16g (46 mg, 8%) as colorless
crystals. 20: 'H NMR (500 HMz, CDCls) § 1.06-1.27 (m, 2H), 1.48-1.66 (m, 2H), 1.84-2.03 (m, 4H),
1.89 (s, 3H, CH;CO), 2.43 (s, 3H, CHsPh), 3.68 (m, 1H, H-4), 4.40 (ddd, J = 3.9, 10.6, 10.6 Hz, 1H, H-
1), 5.69 (d, J= 7.4 Hz, 1H, NH), 7.32 (d, J = 8.1 Hz, 2H, Ts), 7.75 (d, J = 8.1 Hz, 2H, Ts); °C NMR
(126 MHz, CDCl3) § 21.8 (CH3Ph), 23.5 (CH5CO), 30.2 and 30.9 (C-2, C-3, C-5, C-6), 46.8 (C-4), 80.4
(C-1), 127.6, 130.0, 134.4, 144.9, 169.7 (C=0); IR 3408, 3312, 1674, 1652, 1552, 1519, 1343, 1189,
1177, 1096 cm™'; HRMS (ESI) calcd for C1sH, NNaO4S (M + Na¥), 334.1083, found 334.1072. 15g: 'H
NMR (500 HMz, CDCls) § 1.10-1.24 (m, 4H), 1.69-1.86 (m, 4H), 2.39 (s, 3H, CHsPh), 3.01 (m, 1H,
H-4), 3.46 (m, 1H, H-1), 5.39 (d, J= 7.6 Hz, 1H, NH), 7.26 (d, J= 8.2 Hz, 2H, Ts), 7.72 (d, J= 8.2 Hz,
2H, Ts); °C NMR (126 MHz, CDCl;) § 21.6 (CHsPh), 31.3 and 33.5 (C-2, C-3, C-5, C-6), 51.9 (C-4),
69.1 (C-1), 126.9, 129.8, 138.2, 143.4; HRMS (ESI) calcd for Ci3H 9NNaO;S (M + Na'), 292.0978,
found 292.0955. 16g: 'H NMR (500 HMz, CDCl3) & 1.13-1.31 (m, 2H), 1.35-1.53 (m, 2H), 1.86-2.03
(m, 4H), 1.91 (s, 3H, CH;CO), 1.99 (s, 3H, CH;CO), 3.72 (dtt, J = 4.0, 7.7, 11.3 Hz, 1H, H-4), 4.61 (tt,
J=4.0, 10.8 Hz, 1H, H-1), 5.81 (br d, J = 7.2 Hz, 1H, NH); *C NMR (126 MHz, CDCl3) & 21.5
(CH;CO), 23.5 (CH3CO), 30.1 and 30.6 (C-2, C-3, C-4, C-5), 47.3 (C-4), 72.1 (C-1), 169.7 (C=0),
170.9 (C=0); IR 3440, 3251, 1726, 1638, 1562, 1365, 1250, 1035 cm '; HRMS (ESI) calcd for
C1oH;7NNaO; (M + Na"), 222.1101, found 222.1087.

Product of the mesylation of the compound 1d
1-O-Acetyl-1-[(mesylamido)methyl]cyclohexanol (19)

Methanesulfonyl chloride (90 uL, 1.2 mmol) was added to a solution of 1d (100 mg, 0.58 mmol) in
pyridine (1.0 mL) at 0 °C. The mixture was stirred at room temperature for 20 h, and then at 40 °C for 1
h. The solvent was removed under reduced pressure, and the crude product was purified by silica gel
column chromatography (AcOEt/hexane, 2:3) to afford the product 19 (137 mg, 94%) as a white solid.
19: '"H NMR (500 HMz, CDCls) § 1.33 (m, 2H), 1.43-1.63 (m, 6H), 2.07 (s, 3H, CH;CO), 2.13 (m, 2H),
2.95 (s, 3H, CH3S0,), 3.48 (d, J= 6.6 Hz, 2H, CH,NHMs), 5.15 (t, J= 6.2 Hz, 1H, NH); *C NMR (126
MHz, CDCl;) & 21.7 (C-3, C-5), 22.3 (CH;CO), 25.4 (C-4), 32.9 (C-2, C-6), 40.6 (Ms), 49.8
(CH,NHMs), 83.1 (C-1), 171.5 (C=0); IR 3249, 1733, 1453, 1302, 1232, 1150 cm '; HRMS (ESI)
calcd for C1o0H;oNNaO4S (M + Na+), 272.0927, found 272.0908.
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FigureS1. The ORTEP diagram of compound 2f, shown at 30% probability level.
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TY2-297

axpl  sFpul

SAHPLE DEC. & T
date Mar 22 ZD09% dfrg 439 866
solvent DME0  dn H1
file exp  dpwr 30
ACOUISITION dof a
sfrg 4599 . 866 dm nnn
tn H1  dmm =
at 5.016 dmf 200
np 65336 dseg
W 6533.3 dres 1.0
i 4000 homo n
bs q DECE
tpwr 61 dfrg2 [1}
P 13.5% dnZ
dl 0.100 dpwr2 1
tof Z69.3 dofz a
nt 16 dm2 n
ot 16  dmm2 [=4
alock dmfz ! 200
gain not used dseq?
FLAGS dres2 1.0
il n homod n
in n DEC3
dp y dfrg3 1]
hs nn dn3
DISPLAY dpwr3 1
sp -95.5 dof3 L]
wp 5095.3 dm3 n
Vs 29 dmm3 c
5C 0 dmf3 200
wC 250 dseg3
hzmm 20.40 dres3 1.0
is 31.80 homo3 n
rfl 1782.7 PROCESSING
rfp 1249.7 wifile
th proc ft
ins 1.000 fn 5536
ai ph math f
werr
wexp process plH
whs
wnt wft
H’
S
T T T 'I T - 'I"' T T L LI T T T I
9 & 7 B
"r' —_
i1.00
9.862

Ph—X0O
O

AcHN

1a

OBn

ppm



TY2-287

exp2 sZpul
SAMPLE DEC. & VT
date Jun 20 2008 dfrg 4989  &G6
salvent DMS0  dn H1
file exp  dpwr a0
ACQUISITION dof i}
5frqg 125.703  dm Yy
tn Cl3  dmm W
at 1.215 dmf B787 .35
np 65536 dseg
5w 26863.3 dres 1.0
fb 15000  homo n
bs 9 DECZ2
Ltpwr 52 dfrg2 i
pw 10.2 dn2
di 1.600 dpwrd 1
tof 144.5 dof2 a
nt 1000 dm2 n
ct 48  dmm2 c
alock dmt 2 d 10000
gain not used dseg?
FLAGS dres? 1.0
il n  homo? n
in n DEC3
dp ¥y dfrgd L]
hs nn  dn3
DISPLAY dpwr3 %
5p ~1480.6 dof3 L]
Wy E6962.9 dm3 n
w5 98  dmm3 c
5C 0 dmf3 100¢00
WE 250 dseqd
hzmm 107 .85 dres3 1.0
is 500.00 homo3d n
rfl GAa47 .1 PROCESSING
rfp A966.0 1 1.0
th 5 wifile gmhmg
ins 100.000 proc ft HEw S
al cdc ph fn 131072 o 0
math f i e |
P R
WErT 1 J
wexp v B
whs LeX
wnt W
@ Y,
o T
N
" = - ™
M o | ahg = :
EE: it haw = b
i P P | v - L el o o1 =
2 55 = 5 ., 7 SR NP 5
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w - - £ L= ("]
by @
|
ik L il . A J
T T T T 7 T T T ¥ Y PR o e R ey e T 1 LA I B T | LR i s B o i | T T T 7T LN L B L B | L e e e e )
180 160 140 100 80 60 a0 20 0 ppm



TY2-25%7

Pulse Sequence: relayh

Bolvent: OHMSD
Ambient temperature
INOVA=500 “nmria.chem.nd.edu®

Relax. delay 1.300 sec
COsY 40-40 |
Acg. time 0.157 sec
Width B533.3 Hz
20 Width 6533.3 Hz

32 repetitions
256 increments _JU I L
OBSERYE H1, 4%9.8635920 MHz *
0ATA PROCESSING
Sine bell 0.078 sec
F1 DATA PROCESSING
Sine bell 0.039 sec
FT size 2048 % 2048
Total time 2 hr, 23 min, 10 sec
<]
L 3
'8 B8
g @
am -
=
-]
6.0
6.5
7.0+
—— o ﬁl!i
= 7.5+ .
==l 6.0 ®
L e e e e LB B s e e ey e s e e | — L e T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5



TY2-297

Pulse Sequence: relayh

Soivent: DMSQ
Ambient temperature

IKOVA-500 “rmr2a.chem.nd_adu"

Relax. delay 1.300 sec
Casy 90-50

acg. time 0.157 sec
width 6533.3 Hz

20 Width 6533.3 Hz

32 repetitions

256 increments
OBSERVE H1, 499 _BR3I5420 KHz
DATA PROCESSING

Sine bell 0.078 sec
F1 DATA PROCESSING
Sine bell 0.039 sec
FT size 2048 % 2048

Total time 3 hr, 23 min, 10 sec

=

) “_UJLL%J{_JUADLL

F2 o
I[E‘.”&'
*ﬁ%{ g fﬁﬁ
J 3.6
= . @
™ 3.8 2 g L 0
% 3 ° pis
4.0
= 3 &
4.2 a
WE
= 3 8
1, 4.6
= QD @
= ], § B o o
5.0
= 5 2-3 @
5. 4=
___;‘===j 5 B‘E &i
:'""'I"l (LA RAREI RARE LA LA AR LN LU IR SRS IR RS IEEE LA BA ALY R LLREY LALRL LA
5.6 5.4 5.2 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4
F1 (ppm])
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TY2-2397

Pulse Sequence: hetcor

Soivent: DHSD

Aamblent temperature

User: 1-14-87

INOVA=-500 ‘“nmrZa.chem.nd.edu”

Relax, delay 1.300 sec

Acg. time 0,111 sec

Width 18403.5 Hz

2D Width 6533.3 Hz

32 repetitions

256 increments
OBSERVE C13, 125.650B8422 MHz
DECOUPLE HL, 4985 .8663056 MHz
Power 40 dB

on during acquisition

off during delay

WALTZ=16 modulated
OATA PROCESSING

Line broadening 1.0 Hz
F1 DATA PROCESSING

Line broadening 0.3 Hz
FT size 4086 x 1024
Total time 3 hr, 46 min, § sec

30
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CH3 carbons

CHZ carbons

CH carbons

all protonated carbons

S14



T

4000

79.44-

AT

-20.97

cm? 500

1500 1000

3000 2500 2000

3500

S15



TyY2-318-8

expl sZpul

SAMPLE
date Mar 21 2008
salvent CoC1a
file exp

ACQUISITION
fryg 439 864
tn Hi
at 5.016
np 65536
Shef 6533.3
i 4000
bs 4
tpwr Bl
i 13.5
di 0.100
tof 269.8
nt 16
ct 16
alock n
gain not used
]

il n
in n
dp ¥
h& i

DISPLAY
5 -102 .8
wp 5099.3
vs ar
gC 1}
WC 250
hzmm 20.40
is 308.57
rfl 4140.3
rfp 3634.0
th 50
ins 3.000
ai nh

DEC. & WT
dfrg 499 864
dn H1
dpwr ap
dof ]
dm LT
dmm [
dmf 200
dseg
dres 1.0
homo n

DECZ
dfrg?
dnz2
dpwr2
dof2
dm2
dmm
dmf2 20
dseqg2
gresz
homoz
DECS

afrgd
dn3
dpwr3
dofi
dm3
dmm3
dmf3
dseqd
dresid
homo3

PROCESSING
wtfile
proc ft
fn 65536
math L

2T S o=

=
==

L
=
d= 203 o (=]

-

werr

e process plH
whs

wnt Wit
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TYZ-318-B

exp? sZpul
SAMFLE DEC. & V1
date Har 21 2009 dfrg 459 .864
solvent CDC1E  dm H1
T axp  dpwr an
ACQUISITION dof a
sfrg 125.702 dm Yy
tn 13 dmm W
at 1.215  dmf B787.35 o
fip 65536 dseq = 4~
5w 268963.3 dres 1.8 kgt
fb 15000 homo n P= = =
bs 4 DECZ LR
tpwF 52 dfrg2 0 |
pw 10.2 dn2 -~
di 1.800 dpwr? 1
tof 144.5 dof2 L]
nt 3000 dm2 n
ot 730 dmmZ [
alock n  dmf2 10000
gain not used dseg?
FLAGS dres? 1.0
il n  homo? n
in n DEC3
dp y dfrg3 L1}
hs nn  dn3
DISPLAY dpwr3 1
sp =1400.2 dof3 ]
Wp 26962.9 dm3 n
vE 771 dmm3 L+
5C 0 dmf3 10000
W 250 dseq3
hzmm 107.85 dres3 1.0
is 500.00 homo3
rfl 111067.7 PROCESSTING
rfp aye7.1 b 1
th 4 wtfile
ins 100,000 proc ft
ai ecdc ph fn 131072
math T
ar
WEFF
wesp "':g}g‘-‘ m;:
o o =R D I
whs we By . |
wnt .-.ml'-Dm . T
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TyZ-318-B

Pulse Sequence: relayh

Solvent: CDCYS
ambient temperature
INOVA-500 “nmrza.chem.nd.edu®

Relax. delay 1.300 sec
COsY 90-90

Acg. time D.157 sec

Width E533.3 Hz

20 Width 6533.3 Hz

32 repetitions

236 increments

OBSERVE Hi, 499.8611709 MHz
DATA PROCESSING

Sine bell 0.078 sec
F1 DATA PROCESSING

Sine bell 0.039 sec
FT size 2048 = 2048
Total time 3 hr, 23 min, 10 sec
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8 18]
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TY2-318-B

Pulse Seguence: hetcor

Solvent: CDCI3

Ambient temperature

User: 1-14-87

File: TY2=-318-B-CH

INOWA-500 “pmrZa.chem.nd.edu”

Relax. delay 1.500 sec

Acg. time 0.111 sec

Width 18403.5 Hz

20 Width 6533.3 Hz

64 repetitions

256 increments
OBSERVE C13, 125.6901581 MHz
DECOUPLE H1, 499, 8639312 MHz
Power 40 dB

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 40588 x 1024
Total time 7 hr, 32 min, 4 sec
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CH2 carbons

CHZ carbons

CH carbons

all protonated carbons
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T¥2-318-A

S22

Ph—X0 o
expl s¥pul (0]
SAMPLE DEC. & NT AcO
date Mar 21 2009 dfrg 498 .864 TSHNOB
solvent COCIE  dn H1 n
ile exp  dpwWr 30 3a
ACOQUISITION dof ]
sTrg 499 .864 dm nnn
tn H1 dmm c
at 5.016  dmf 200
np B5536 dseq
W 6533.3 dres 1.0
fb 4000 homo n
bs 4 DECEZ
tpwr 6L dfrg2 1
W 13.5 dn2
i1 0.100 dpwr2 1
tof 269.9 dofz 1
nt 16 dm2 n
ct 16 dmm2 C
alock n dmf2 % 200
gain not used dseqz
AGS dresz 1.0
il n  hono2 n
in [ DECE
dp y dfrg3 1}
hs nn dn3
DISPLAY dpwra 1
ip - dof3 L]
wp 5099.3 dm3 n
vE 37 dmm3
s5C 0 dmf3 200
we 250 dseqd
hzmm 20.40 dres3 1.0
is 120.00 homo3 n |
rfl 4165.0 PROCESSING |
rfp 3634.0 wifile |
th 50 proc Tt i
ins 3,000 fn 65536 1
ai ph math f |
werr
wexp procass plH
whis
wit wft
. U Y Y
_'l_l—l_-":' T '_I_ T - T | T T T T I T T ] T T T | T T I -T T B | T T T | T T T |
9 8 7 6 S 4 3 2 1 pPpm
B Wb i ks pelhen abe b brf
1.84 2.27 h.99 .93 1.00 1.04 2.07 2.77
9.49 1.00 1.00 1.03 1.08 1.08 3.00



TY2-31B-A

gxpZ sZpul
SAMPLE DEC. & VT
fdate Har 21 20089 dfrg 153 .864
solvent COCY3  dn H1
file exp  dpwr 40
ACQUISITION dof a
5frg 125.702 dm ¥y
tin C13 dmm ]
at 1.21% dmf a7a? .35
np 65536 dseqg
5w 26963.3 dres 1.0
fia 15000  homo n
bs 4q DECZ
tpwr 52 dfrgz 1]
pw 10.2 dn2
di 1.800 dpwre 1
tof 144.5% dofi o
nt 3000 dmZ n
ct 196 dmm2 ; c
alock n o dmfz 10000
gain not used dsegl
FLAGS dres? 1.0
il n home? n
in n DECS
dp vy dfrg3 1]
hs nn dn3
DISFLAY dpwr3 1
Ep -1403.5 dof3 0
Wy 26962.9 dm3 n
V5 105  dmm3 '
SC 0 dmf3 10000 ek =
WE 250 dsegl3 mN:m;w
hzmm 107.85 dres3 1.0 g™
is 500,00 homod n IR |
1 11111.0 PROCESSING FemNmEegd
rfp 3707.1 b not used m |H'j-|"'.‘
th & witfile - ‘L\l J
ins 100.000 proc . a;; B e
al  cdc h fn 131
£ math f LL_
WErr »\’\T |
uzxp I
whbs |
wnt e s 5
25202 £
) | i Annghe ==
o b ‘ | = - | J =2 m ~ |
= @S m . - - u i
=g o . | Ll= &8 £ =
w0 P s o | = e m = e I
o - — i = 11 ™ "
s ad | |--,_J' Il r‘: | = u
= L oA amﬁ It o -~
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TYZ-318=-A

Pulse Beguence: relayh

Solvent: COCTE
ambient temperature
INOVA-500 “rmrZa.chem.nd.edu"

Relax. delay 1.300 sec

COSY 90-30

Acg. time 0,157 sec

Width 6533.3 Hz

20 Width 6533.3 Hz

32 repetitions

256 increments

OBSERVE H1, 4339.8611956 HMHZ
DATA PROCESSING

Sine bell 0.078 sec

F1 DATA PROCESSING

Sine bell 0.039% sec

FT size 2048 x 2048
Total time 3 hr, 23 min, 10 sec
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T¥Y2=-318-A

Pulse Sequence: hetcor

Soivent: CDCI3

fAmbient temperature

User: 1=-14-=87

INOVA-500  "nar2a.chem.nd.edu”

Relax. delay 1.500 sec

Acg. time 0,111 sec

Width 18403.5 Hz

20 Width B533.3 Hz

64 repetitions

256 increments
OBSERVE ©C13, 125.6901681 MHz
DECOUPLE H1, 4989 _86389312 MHz
Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line breoadening 1.0 Hz

Fl DATA PROCESSING

Line broadening 0.3 Hz

ET size 4096 % 1024

Total time 7 hr, 32 min, 4 sec

_______J__ﬂ___l___j_u__JL__A____A_jLﬂ&

i
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CH3 carbons

CHZ carbons

CH carbons

£ -
!
—
1
1
1

all protonated carbons
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TYi=-380

NHAc
expl sZpul
SAMPLE DEC. & VT AcHN
date Jun 25 2008 dfrg 499866 14
solvent CO30D  dn Hi
file exp  dpwr 3n
ACQUISITION deaf o
sfrgq 489,866 dm nnan
tn H1  dmm [
at G5.016 dmf 200
np 65536 dsegq
W 6533.3 dras 1.0
fiy 4800  homo n
bs 4 DEC2
tpwr 61 dfrg2 0
(v 12.5 dn2
dl 0.100 dpwr2 1
tof 269.9 dof2 L]
nt 32 dm2 n
ct 32  dmmZ c
alock n  dmf2 200
gatn not used dsegZ
FLAGS dres2 1.0
il n homo2 n
in n DECE
dp ¥ dfrg3 0
hs nn dn3
DISPLAY dpwr3 1
sp -97.0 dof3 0
Wp 5099.3 dm3 1]
vE 15 dmm3 &
SC 0 dmf3 200
WE 250 dseq3
hzmm 20.40 dresd 1.0
is 148 .04 homo3 n
Tl 508.1 PROCESSING
rfp 0 wtfile
th 7 proc L
ins 3.000 Fn B5536
ai ph math f
werr
WeXp process piH
whs
wnt wit
r r
| B X _
- T -r T T T T T T 1 T T T T T T T T T T T T T T T T T T T T
9 & 7 6 5 3 2 ppm
i il iyl LA
1.84 18 .00
1.94 3.11
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T¥Z=380
axp? sSEpul

SAMPLE
date Junm 25 20049

solvent cd3od

ile exp

ACQUISTTION
sfrq 12%.703
tn C13
at 1.215
np 65536
EW 26963.3
fir 15000
bz 4
tpwr 52
pw i0.2
di 1.800
tof 144.%
nt 100
ct 76
alock n
gain not used
AGS

il

in n
dp ¥
hs

DISPLAY

5p -1230.9
wp Z6962.9
W5 159
5C 0
We 250
hzmm 107 .83
is 500.00
rfl 7408.0
rfp 6177.7
th 3
ins 100.000

ai «cdc ph

1.0
hame n
DECZ
dafrg2 0

dn2
dpwr2
dofi
dm?2
dmm2
dmf2 1000
dseqgl
dresl 1.
homo2
DECA

=03 o

=

dfrg3
dn3
dpwrs 1
dof3 ]
dm3 n
=
o

=

dmm3

dmf3 1000

dsegd

dress 1.0

homo3 n
PRECESSIN61

wtfile

proc fi
fn 131072
math f

werr
waxp
whs
wiit

173.209
—171.753

—

~138.150

135.805

129.252

121.378

—49.661

15.320

49.430
/__

-43.150

48.980

\_43.519

2

LY
X

% 48.636

Y 43.932

—23.909
Z22.675

140

120

100
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S30

TY#=-334 NHAC
expl s5Zpul
SAMPLE DEC. & VT vy,
date Apr 11 2008 dfrg 499,864 OH
solvent COC13 dnm H1
ile exp  dpwr 20 1b
ACQUISTITION dof ]
sfrq 499,864 dm N
tn HL dmm c
at 5.016 dmf 200
np 65536 dseq
W 6533.3 dres 1.0
fb 4000 homo n
bs 4 pECZ
tpur 61 dfrg2 13
[ 12.5 dn2
dl 0.100 dpwr2 1
tof 269.3 dofz 0
nt 16  dm2 n
Cct 16 dmm?Z c
alock n dmf2 200
gain not used dseq?
dres? 1.0
i1 n  homog2 n
in n DEC3
dp y  dfrg3 0
hs nn  dn3
DISPLAY dpwr3 1
5p -94.4 dof3 0
Wp 3090.8 dm3 n
WE 52 dmm3 C
£C 0 dmf3 Z00
W 250 dsend
hzmm 20,36 dres3 1.0
15 125.68 homo3
rfl 4140.5 PROCESSING
rfp 3634.0 wifile
th 50 proc ft
ing 2.000 fn 65536
ai ph math f
WErT
wWexp process plH
whs
Wit wft
T T T T I T T L T = T ] T ] T T _‘l— T T T E R | T
9 8 6 3 3 2 ppm
e bl it bas g b
i.84 B35 A4.832 2.00
1.41 .86 0.89 3.82



T¥2-334

exp?  sipul
EAMPLE DEC. & VT
date fpr 11 2009 dfrg 489 .864
solvent COCI3  dn H1
file exp  dpwWr 4a
ACQUISITION dof a
sfrg 125.702 dm VY'Y
tn C13  dmm W
at 1.215 dmf 8787 .35
np 65536 dsaq
s 26863.3 dres 1.0
fb 15000 homo n
hs 1 DEC2
tpwr 52 dfrg? i]
B 10.2  dn2
dl 1.800 dpwr2 1
tof 144.5 dofi a
nt 2000 dm2 n
ot &4  dmmz C
alock n  dmf2 10000
gain not used dseql
” FLAGS dres? 1.0
il n homo2 n
in n DECE
dp ¥ dfrg3 i]
hs nn  dn3
DISPLAY dpwr3 1
sp -1401.4 dof3 1]
wp 26962.9 dm3 ]
W5 89 dmm3 4
5C o dmf3 10000
Wi 250 dseqg3
hzmm 107.85 dres3 1.0
is 500.00 homod n
rfi 11111.8 PROCESSING
rfp 9707.1 b not used
th 6 wtfile
ins 100.800 proc ft >
ai  cdc ph fn 131072 -
math T -
R
od
WErT l
wexp
whs
wnt
C
i 1
vl @
BE ® w2 E=
(i o m; w
hhmq h_; h? o
e ™ m ws - a
- L= i ]
L ™ -
o |~
|
= l,.J
L (.
|
|
1
B BN E ) LEE. I B L T 7, RELRNE S0 O L0 IS IO B R N (R S o2 G 00 DO Vo % e L) W 2 PR IS R OO R B O T T T [T FriT LS e T T T T LA L e e A I I o L e L B e O
200 180 160 140 120 100 80 60 a0 20 0 ppm
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TY2-334 : |

Pulse Sequence: relayh

Soivent: CRC13
Ambient temperature
INOVA=-5300 “mmria.chem.nd.edu”

Relax. delay 1.300 sec
COsSY 90-90

Acg. time 0.157 sec
Width 6533.3 Hz

20 Width 6533.3 Hz

32 repetitions

256 increments

OBSERWE  H1, 499.8611711 MHz e
DATA PROCESSING
P a8 82 e frz |
Sine bell 0.03% sec (ppm}
FT size 2048 x 2048 R
Total time 2 kr, 23 min, 10 sec 15 5f
'l’} ]
- SR _ﬂ_:
2+5i
3.0
ﬁ ] D 8 @ =
3.5
i 8 e 3 (=]

4.0
4.5
5.0—
5.5

" e

_'_'_'_r'I_TI-_""lllllll |||||||.|||||||r-|||||-|rr|||’|-r'r|'
6.0 9.5 5.0 4.5 4.0 3.5 3.0 2.9 2.0 1.8
F1 (ppm)
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Ty2=-324

Fulse Seguence: hetcor

Bolvent: CDCY3

ambient temperature

User: 1-14-&7

INOVA-500 “nmrZa.chem.nd.edu'

Relax. delay 1.500 sec

Acqg. time 0.111 sec

Width 1B403.5 Hz

20 Width 6533.3 Hz

32 repetitions

256 1ncrements

OBSERVE C13, 125.6501685 MHz
DECOUPLE H1, 499.8639312 MHz
Power 40 dB

on during acguisition

off during delay

WALTZ=16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

Fi1 DATA PROCESSING

Line broadening 0.3 Hz

FT size 4096 % 1024
Total time 2 hr, 46 min, § Sec

S33




CH3 carbons

| Tl 1
1 1 ! 1 "
CHZ carbons
N IF} .
CH carbons
| b ]
all protopated carbons
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L A 1 PR | i,
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S36

TY2-360-C-crystal NHAc
expl  sZpul
SAMPLE DEC. & VT "
date Jun 3 Z009  dfrg 439 864 OTs
soivent COC13  dn H1
file exp dpwr 30 2b
ACQUISITION dof 0
sfry 499 864 dm Ane
tn HL dmm <
at 5.016 dmf 200
np 65536 dseq
W (533.3 dres 1.0
b A0003  homo n
os 1 DECE2
tpwr 61 dfrg? 1}
i 13.5 dn2
dl 0.100 dpwri 1
tof Z69.9 dof? a
nt 32 dmg n
e § 2z dmmz C
alock dmf 2 200
aim not wsed dsegl?
FLAGS dres? 1.0
11 n  homoz "
in n DEC3
dp vy dfrg3 0
hs nn dni3
DISPLAY dpwrd 1
sp -102.0 dof3 1]
wp 5099.3 dm3 n
vE 28 dmm3 c
sc 0 dmf3 200
wWE 250 dsegd
b zmm 20.40 dres3 1.0
is 113.77 homo3 n
rfl 4140.5 PROCESSING
rfp 3634.0 wtfile
th 50 proc ft
ins 3.000 fn B5538
al ph math f
werr
Wwexp process plH
whs
Wil Wit
I S | £ I Y e
T T T T | T T T T T T T T
9 8 5 ppm
o o " o) J G bl ot
1.74 13 0z 05 3.249 3.50
1.83 -1 3.00 33 1.2



IYeg=3sd-C-crystal

exp? sZpul

SAMPLE DEC. & VT
date Jun 3 2009 dfrg 189,864
solvent COC13  dn H1
file exp  dpwr a0
ACOUISITION dof L]
sfryg 125.702  dm ¥yy
Lt C13  dmen W
at 1,215  dmft B7EBY .35
np 65536 dseq
W 26963.3 dres 1.0
flr 15000 homo n
b 4 DECZ
tpwr 52 dfrg2 i}
pw 10.2  dn2
d1 1.800  dpwr2 1
tof 144.5 dof2 o
nt 3000 dmZ n
ct 278 dmm2 C
alock n  dmfZ o000
gain not used dsegd
FLAGS dres2 1.0
iV n  momo? n
in n DEC3
ip ¥y dfrg3 i}
hs nn dn3
DISPLAY dpwrd 1
5p =1401.9 dof3 i}
wp 26962.5 dm3 n
e 653  dmm3 c L =
5C 0 dmf3 1a000 T o
we 250 dseqd e
hZmm 107.85 dress3 1.0 Py P
is 500.00 homo3 n I“f_J
Ffl 11108.3 PROCESSING B
rfp arey.1 1b 1.0
th 4 witfive
ins 100,000 proc ft
ai ©de ph fn 131072
math f 3
r-}
WErr -
wWeRp ™
whs e
Wil | =
e
|
[ —
i I o 2 — =
=
| wn 5233
: s Vg =TGR
= o o O | i
) o 3 ] n I [
2 o = ] - T
T " = & = f
S = -4 |
| |
| |
| |
|
1
|
| |
| | |

T L T = T T | =oan i T | = YR O B o e T T T | L I e ™ T T T T 0 L B SR T L T T T T
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TY2-360-C-crystal

Pulse Sequence: relayh

Solvent: COC13
Ambient temperaturs
INOVA=-500 "“rmrZa.chem.nd.edu"

Relax. delay 1.300 sec

COSY 90-850

Acg. time 0.157 sec

Width 6533.3 Hz

20 Width 65323.3 Hz

32 repetitions

256 increments
DBSERVE H1, 499 . 8611711 MHz
DATA PROCESSING

Sine bell 0.078 sec
Fl1 DATA PROCESSING

S5ine bell 0.039% sec
FT size 2048 x 2048
Total time 3 hr, 23 min, 10 sec
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TY2-360-C-crystal

Pulse Sequence: hetcor

Solvent: CDC13

Ambient temperature

User: 1-14-87

IHOVA=-500  "“npmr2a.chem.nd,edu"”

Relax. delay 1.500 sec

Hcg. time 0.111 sec

Width 18402.5 Hz

20 Width 6533.3 Hz

32 repetitions

256 increments

OBSERVE ©13, 125.6901665% MHz
DECOQUPLE H1, 499.8539312 MHz
Fower 40 db

on during acquisition

off during delay

WALTE=16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

Fi DATA PROCESSING

Line broadening 0.3 HzZ

FT size 4096 = 1024
Total time 3 hr, 46 min, 5 sec

gFl .
%[pme
{ 1.5
__3 1
_ = ! |
1 2.0+
——— g5 |

3.u%
3.5

| 1 {

ﬁ | | {
4.0

o "{= { | ey 5
4.5+
5 N Co el | e 2 e e E R | T - THPR L B T AT T T T T T T LA B T & i i
a0 75 70 65 60 55 50 a5 40 35
F2 (ppm)
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CH2 carbons

CH2 carbons

CH carbons

all protonated carbons
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TYZ-337-A

expl  s2pul

SAMPLE
date Apr 13 004
s0lvent coc13
file exp
ACOUISITION

sfryg 439 864
tn Hi
at 5.0186
np B5536
5W 6533.3
i 4000
bs L]
tpwr 61
pw 13.%
di 0.100
tof 2659.9
nt 16
ct 16
alock n
gain nat used

1 n
in n
dp ¥
hs nn

DISPLAY

sp -102 .8
wp 5099.3
Vs 28
sC ]
wo 250
hzmm 20.40
is 37.50
rfl 4140.3
rfp 3634.0
th 7
ins 3.000
al ph

DEC. & WT
dfrg 4499 864
n H1
dpwr an
dof o
dm nnn
dimm [
dinf 200
deag
dres 1.0
omo n

DEC2
dafrg2 il
dnz
dpwrg
dof2
dmz
dmmz
dmfZ
dseg?
dresz
homo2

r
=

=
I ansoE o 30 Ofn3doe

DEC3

dfrg3

dni

dpwri

dof3

dm3

dmm3

dmf3

dsegd

dres3

homo3
PROCESSING

wtfile

proc ft

fn 65536

math f

L
-

WETT

WENP process plH
whi

wnt wit

NHTs

“OAc

3b




TYZ-337-A

exp?2  s5Zpul
SAMPLE DEC. & WT
date Apr 13 200% dirg 499 864
salvent CDC13  dn HL
file exp  dpWr 40
ACQUISITION dof i}
sfryg 125.7062 dm Y¥Yy
tn €13 dmm W
at 1.215 dmf B7BY .35
np 65538 dseqg
B 26963.3 dres 1.0
b 15000 homeo n
bs 4 DECZ2
tpwr 52 dfrg2 i
pW 10.2 dn2
di 1.800 dpwrz 1
tof 144.5 dofz2 1}
nt 3000 dm2 n
ct 39 dmm2 C
alock n o dmf2 lgoo0
gain not used dseqg?
FLAGS dires? 1.0
il n  homo? n
in n DECE
dp y dfrg3 1}
hs nn dn3
DISPLAY dpwr3 1
sp -1404.8 dof3 a
Wp 26962.5 dm3 n
vE 168 dmm3 i
5G 0 dmf3 10000
We 250 dseq3
hzmm 137 .85 dres3 1.0 =
is 500.00 homod n e
rfl 11112,2 PROCESSING g
rfp 3707.1 1b 1.00 Y
th 7 wifile N
ins i00.000 proc ft ol
ai cdc  ph fn 121072
math f
WETT
WEKD | |
whs | P
wnt B om ey
T oo oo @
| e oo
| P opew e
I T 2eng
| Lx ,J | PR
-~ oy |
f
&2 o o Lﬁ
= 5 - = g S |
= r t .
. 2 = = o 5
- - o L 1) o« |
5 2 | ‘.
| |
| | L
| |
|
| [ }
L — |
- : b - e -~ Ve p . ] v "
51 Y UL (o e L s R e TR X o ot 2 N B B 0 ) o T LS R Y IS B S S e L O P R L S P P A B ey O R o T i P o R Y P A D N R R S N L W L e
2010 180 160 1an 120 100 a0 60 40 Z0 0 ppm



TY2-337-A

Pulse Seguence: relayh

Solvent: CDCI3
Amblent temperature
INDVA-500 "“nmr2a.chem.nd.edu"™

Relax. delay 1.300 sec

CO3Y 30-30

Acg. time 0.157 sec

Width 6G533.3 Hz

20 Width §533.3 Hz

16 repetitions

256 increments
OBRSERVE H1, 493 .B6L1709 HHz
DATA PROCESSING

Sine bell 0.078 sec
F1 DATA PROCESSING

Zine bell 0.03% sec
FT size 2048 x 2048
Total time 1 hr, 41 min, 40 sec

I T—
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| S . J. "

|
&
‘ -
5

g 8

S44

F1 (ppm)

I
4



T¥2-337-A

Pulse Seguence: hetcor

Solvent: CDC13

Ambient temperature
User: 1-14-87

INOYA=5020 “nmria.chem.nd.edu®

Relax. delay 1.500 sec

fcg. time 0.111 sec

Width 18403.5 Hz

20 Wwidth 6533.3 Hz

32 repetitions

256 increments
OBSERVE C13, 125.6901591 MHz
DECOUPLE H1, 499,8639312 MHz
Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated
OATA FPROCESEING

Line broadening 1.0 Hz
F1 DATA PROCESSING

Line broadening 0.3 Hz
FT size 40896 = 1024
Total time 3 hr, 46 min, 5 sec

T I T ¥
&0 75 70 65 60 55 50
Fz2 (ppm)
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CH3 carbons

[ e Rty eus " e . # mintrin i wombd ety cinculoebded e ity
CHZ carbons
I )

CH carbons
all protonated carbons
- o ol —— (SRS “
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TY2-337-B

expl £Zpul
SAHPLE DEC. & VT
date Apr 13 Z00% dfrg 459 . 864
solvent COCT13  dn H1
file exp dpwr 30
ACOUISITION dof 0
sfrg 499 .864 dm nnn
tn H1 dmm €
at 5.016 dmf 200
np 65536 dseq
5w 6533.3 dres 1.0
i qA000  homo n
bs 4 DECZ
tpwr 61 dfrg2 1]
pw 13.5 dnZ
di 0.100 dpwr2 i
tof 269.9 dof2 a
nt 16 dmZ n
ct 16 dmm2 C
alock dm#2 200
gain not used dseq2
FLA dres? 1.0
i1 n homo? n
in n DECS
dp y  dfrg3 i
hs nn  dn3
DIZPLAY dpwr3 1
sp -102.8 dof3 1]
W 5093.3 dm3 n
Ve 43 dmm3 G
sC 0 dmf3 200
WL 50 dseqd
hzmm 20.40 dres3 1.0
ts 140.00 homo3 n
rfl 4140.3 PROCESSING
rfp 3644.0 wtfile
th proc ft
1ng 3.000 fm B5536
ai ph math T
wWerr
wexp process plH
whs
wnt wft
 ——— e e _tann ~ P ’__L
T T T T 7 — T T
9 8
-
1.78 0.98

S48
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TY2=337-8
exp?2  s2pul

SAMPLE OEC. & VT
date Apr 13 2008 dfrg 489 .864
solvent CDOC13  dn H1
file exp dpwr ah
ACOUISITION dof 1}
sfrg 125.702 dm ¥yy
tn C13  dmm W
at 1.2i5 dmf B787.35
np ES536 dséq
5W 26963.3 dres 1.0
fb 15000 homo
bs L] DEC2
tpwr 52 dfrg2 [i]
pw 10.2  dn2
di 1.800 dpwr? 1
tof 144.5 dofZ o
nt 3000  dmz n
ct 78  dmmZ C
alock n dmfg 10000
gain not used dseqg?
GS dres? 1.0
11 n  homoZ n
in n DECE
dp y dfrgd ]
hs o dn3
DISFLAY dpwrd 1
sp -1403.9 dof3 o
wWp 26962.9 dm3 n
VE 7 dmm3 ©
E4 dmf3 io0oxn
Wo 250 dseqd
hzZmm 107.85 dresd 1.0
is 200.00 homod n =)
ril 11111.4 PROCESSING i g
rfp 9707.1 1b not used ;oL
th 5 wifile g
ins 100,000 proc i oy
ai cde ph fn 131072 =
math T
werr
wWexp
wns
wnt
e om osn
D me = m e~
S = s
(] L] ' o
el "o 3'.-N|J
2 Lfa! o o -
= ¢! 5 g
e J
— 1

137.525

—_58.868

LS I ) ot i LIS R B o [ ) B B L LESE. ES I O L A LT L R R R Y L (550 I R K 53 2T TR PR L e p L e A e e B T T

200 180 160 140 120 100 80 60 a0 20 0 ppm
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TY2-337-B

Pulse Sequence: relayh

Solvent: CDCI3
Ambient temperature
INOVA=500 “nmria.chem.nd. edu"

Relax. delay 1.300 sec

Casy 80=-90

Acg. time 0.157 sec

Width B533.3 Hz

20 Width 6533.3 Hz

32 repetitions

256 increments
OBSERVE H1, 499.8611505 MHz
DATA PROCESSING

Sine bell 0.078 sec
Fl DATA PROCESSING

Sine bell 0.039 sec
FT size 2048 = 2048
Total time 2 hr, 23 min, 10 sec

i E—

|

F2
[|:-pm)_la w . & Q’ B
| i S
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z_j a _.r a -1
b ° a8 o Y a
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TY2-337-8

Pulse Seguence: hetcor

Solvent: CDC13
Ambient temperature
User: 1=14-87
INOVA-500 “nmrZa.chem.nd.edu™

Relax. delay 1.500 sec

fAcg. time ¢.111 sec

Width 18403.5 Hz

20 Width 6533.3 Hz

32 repetitions

256 increments
DBSERVE C13, 125.690168% MHz
DECOUPLE M1, 495.863%312 MH=z
Fower 40 dB

an 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 4096 % 1024
Total time 2 hr, 46 min, 5 sec

— :
70 65 60 55 50 45
FZ (ppm]
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TY2-378

A

expl sZpul
SAHPLE DEC. & VT
date Jurt 29 2009 dfrqg 489,864
solvent cCDC13 dn H1
file exp dpwr 30
ACQULSITION dof L]
sfrg 4599.864 dm nnn
tm H1 dmm c
at 5.016 dmf 200
np 65536 dseqg
W 6533.3 dres 1.0
fh 4000 homo n
bs 4 DECZ
tpwr 61 dfrg2 o
13.5 dn2
di 0.100 dpwri 1
tof 269.3 dof2 i}
nt 32 dm2 n
ct 32 dmm2 c
alock n dmf2 200
gain not used dseg?
dresi 1.0
i1 n homoZ n
in n DEC3
dp y dfrg3 1}
hs nn d@n3
DISPLAY dpwr3 1
Ep -102.4 dof3 1}
wWp 5088.3 dm3 n
VS dmm3 c
E-14 0 dmf3 200
WE 250 dseq3
Zmm 20.40 dres3 1.0
is 92.92 homo3 n
rfl 4139.9 PROCESSING
rfp 3634.0 wtfile
th proc i
ins 4.000 fn 65536
a ph math f
wWerr
wexp procass plH
whs
wnt wit
A
T T T T T T T I T T T
9 8
l_'_l
0.92

NHAc

“OAc
16b

oy b gt
4.001.06 3.32
4.111.10 1.04



TYz=378

exp? sZpul
SANPLE DEC. & VT
date Jun 28 2009 dfrg 4899 864
solvent COC13  dn H1
file exp  dpwr 40
ACQUISITION dof L]
sfryq 125.702 dm YYY
tn C13  dmm -
at 1.215 dmf BYBT.35
np 65536 dseq
s 26963.3 dres 1.0
fb 15000 homo n
bs q DECZ
tpwr 52 dfrg2 o
P 10.2 dn2
dl 1.800 dpwrz 1
tof 144.5 dof2 o
nt 3000 dm2? n
ct 139  dmm2 c
alock n o dmf2 ig000
gain not used dseg2
FLAGS dresg 1.0
1 N homo? n
in n DEC3
dp y dfrg3 o
hs nn  dn3
DISPLAY dpwr3 1
sp -1408.5 dof3 1}
wp 26962.9 dm3 n
vs 124 dmm3 =
SC 0 dmf3 10000
we 250 dseq3
hZzmm 107 .85 dres3 1.0 =
is S00.00 homo3 n o
rfl 11115.9 PROCESSING o e
rfp 707.1 b 1.00 - o o= gu
th B wifile 3 = :
ins 100.000 proc ft -y T |\L'i.
ai cdc ph fn 131072 J g
math f - ‘
s
m
WErF
wexp -3
whs & nm
wnt o i
. o o
& 2
o =
iy
& il
" = "r:r'-
[ el
=& L I
2 |
5]
11
1
|
| L T I O L O L L O L L L L L B |||||_|II||IIIIII||||||||||_||I||||||I|||4||||||||_|"'|'"f'lr'["l"l
200 180 160 140 120 100 80 60 40 20 0 ppm
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TY2=378

Pulse Seguence: relayh

Solvent: COCI3
Ambient temperature
INOVA=500 “nmria.chem.nd,edu™

Relax. delay 1.300 sac

cosY 90-30

Acg. time 0.157 sec

Width 6532.3 Hz

2D Width £533.3 Hz

32 repetitians

256 increments
OBSERVE H1, 499.5611705 MHz
DATA PROCESSING

Sine bell 0.078 sec
F1 DATA PROCESSING

Sine bell 0.039 sec
FT size 2048 % 2048
Total time 2 hr, 23 min, 10 sec

a - 4 AN A M
F2 ok a8
i[npmi s :lpg &
{45 g :8 [ B
) -:; = EE"
- E ’ 0
2. ﬂ—: = 2 11dig!i !E ~ @
i 8 -
Z-St
3.0
3.5
{ ] & . 0
4.0
4.5-
4 ] - ] it} @ 2]
5.0
5.5
| ] b
. LI, ) L I 73] T LA IO T FE e e o P | R ™
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm]}
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TY2-378

Fulse 3Seguance: 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

20 Width 6533.3 Hz

32 repetitions

256 increments
OBSERVE C13, 125.5901730 MHz
DECOUPLE H1, 435.B839312 MHz
Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

F1 DATA PROCESSING

Line broademing 0.3 HZ

FT size 4096 x 1024
Total time 3 hr, 46 min, 5 sec

FZ (ppm)
S56
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CH3 carbons

CHE carbons
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T¥2-344

expl s#pul

SAMPLE DEC. & WT
date Apr 23 2005 dfryg 459 .864
solvent COCT3  dn H1
le exp  dpwr 30
ACQUISITION dof o
E ] A998 864 dm nnn
tn H1  dmm C
at $.016 dmf 200
np 65536 dseq
E 6533.3 dres t.o0
fb 4000  homo n
bs DECZ
tpwr 61 dfrg2 0
pw 12.5 dn2
di 0,100 dpwrz 1
tof 269.9 dofz a
nt 4  dm2 n
ct qd  dmm? C
alock n o dmfz 200
gain not wsed dseq?
FLAGS dres? 1.0
il n o homo? n
in n DEC3
dp y dfrg3 1}
h& nn  dn3
DISPLAY dpwr3 1
sp =102.2 dof3 0
=P 5083.3 dm3 n
V5 15 dmm3 ©
2= 0 dmf3 200
W 250 dseq3
hzmm 20.40 dres3 1.0
isg 117 .48 omod n
rfl 1139.7 PROCESSING
rfp 3634.0 wifile
th 7 proc ft
ins 1.000 Fn 62536
ai ph math f
WEIT
WEXp process plH
whe
wnt wit
I &
T T T T T L
9 8
By o
1.79
1.8%9

S59
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TY2-344

exp2 sZpul

SAMPLE

date apr 23 2008
solvent cociz
file exp
ACQUISITION
=frg 125.702
tn c13
at 1.215
np 65536
5W 26963 .3
fir 15000
bs q
tpwr 52
pw inp.2
dl 1.8900
tof 144.5
nt 2000
ct 60
alock

n
gain not used
FLAGS

in n
dp ¥
hs nn
DISPLAY
s5p ~1404.3
wWp 26562.9
WS 63
5C (1}
W 250
hZmim 107 .85
is 500.00
rfl 1404 .8
rfp 0
th 1]
ins 100.000

ai  cdc  ph

DEC. & WT
dfryg 499,864
dan H1
dpwr 40
dof 1]
dm ¥YYY
dmm o'
mf a787.33
dseq
dres
homo

DECZ

p
o e

dfrg2
dni

dpr2
dof2
dmZ

dmm?
dmf2 1oan
dseqgl
dres?
homo?

-
2 22 22NJo=

DEC3
dfrga
dn3
dpuwr3
dof3
dm3
dmm3
dmf3 ro00
dsen3
dr&ss

[
a2 =039

omo3
PROCESSTNG
1l notl used
wtfile
proc ft
fn 131072
math f

werr
WE N
wWis
Wit

171.008

143.875

137.004

130.006
187.237

—77.485
230

T'Jf

140

76,978

63.079

T T T T T T T

60

42.297

21.727

20.906

a0



TY¥2-344

Pulse Seguence: relayh

Solvent: COC3
Ambient temperature
INOVA-500 "“pmr2a.chem.nd. edu™

Relax. delay 1.300 sec

cosyY 90-%0

Acg. time D.157 sec

Width 6533.23 Hz

20 Width 6533.3 Hz

32 repetitions

250 increments
OBESERVE HL, 499.B611703 MHz
DATA PROCESSING

Sine bell 0.078 sec

F1 DATA PROCESSING

Sinme bell 0.03% sec

FT size 2048 » 2048

Total time 3 hr, 23 min, 10 sec

—

A

A1

| Fz j__ -
(ppm}

J\

3.5+

S61
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TY2-344

Pulse Sequence: hetcor
Solvent: COCT3

Ambient temperature
1-14~-87

Usar:
INOYA-500

"nmrza.chem.nd.edu®

Relax. delay 1.500 sec
Acg. time 0.111 sec

Width

18493.5 Hz

20 wWidth B5533.3 Hz
32 repetitions
256 incréments
OBSERVE C13, 125.8901689 MHz
DECOUPLE HL, 499.8639312 MHz
Power 40 dB
on during acguisition
of f during delay
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
F1 DATA PRDCESSING
Line breoadening 0.3 Hz
FT slze 4096 % 1024
Total time 3 hr, 46 min, & sec

Lk

LI S PR S ) TN P Ty e o o T | | P i s e D e i P

120 110 100 90 &0 70 60
FZ (ppm)
62
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CH2 carbons

CH? carbons

CH carbons

all protonated carbons ‘
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TYe-36¢-B-cla-22
expl sZpul

HO NHTs

15¢

SAMPLE DEC. & NT
date Jun & 2009 dfrg 499 864
solvent COC13 dn H1
file dpwr 30
AGQUISITION dof ]
sfrg 489 .864 dm nnn
tn HL dmm L=t
at 5.016 dmf 200
np 65536 dsag
W BE533.3 dres 1.0
b 4000 homo n
bs 4 DEC2
tpwr 61 dfrg2 a
i 13.5 dn2
dl 0.100 dpwr2 1
taf 269.9 dof2 1]
nt 16 dm2 n
ct 16 dmm2 [
alock n dmf2 204
gain not used dseg2
FLAGS dres2 1.0
1 n homod n
in n DEC3
dp ¥y dfrg3 0
hs dn3
DISPLAY dpwr3 1
sp =103.0 dof3 ]
wp 5095.3 dm3 n
Vs 29  dmm3 c
sC 0 dmf3 200
WE 250 dseq2
hzmm 20.40 dress3 1.0
is 136.39 homo3 n
rfl 4140.5 PROCESSING
rfp 3634.0 wtfile
th 50 proc ft
ins .00 fn 63536
ai ph math T
wWarr
wesp process plH
whs
wnt wit
| —
- 1 T 1 1 7 T T T T T T
9 & 7
Fped o o
1.71

S65




TY¥2-362-B-Cc13-22

expd s2pul

SAMPLE
date Jun & Z00%
solvent coc1z
file ex

ACQUISITION

sfrog 125.702
tn cl3
at 1.215
np 65536
W 26963 .3
fh 15000
bs q
tpwr 52
o 10.2
dl 1.800
tof 144.5
nt 2000
ct &84
alock n
gain not used

FLAGS
11 n
fn n
dp ¥
hs nn

DLSPLAY
sp -1403.5
wp 26862.9
W5 207
sc ]
WE 250
hzmm 107 .85
is 500.00
rfl 11111.0
rfp 9707.1
th 4
ins 100.000
ai cdc ph

T
0 180

T YT T

DEC. & VT
dfrg 489 .864
dn H1
dpwr A0
dof 1]
tm ¥y
dmm W
dmf B7EY .35
dseq
dres 1.0
homo n
DECZ
dfrg2 [t}
un2
dpwrz 1
dof2 1}
dm2 n
dmm2 '
cimf 2 10000
dseg2
dres? 1.0
homo2 n
DECZE

dfrga
dn3
dpwri 1
dof3 ]
dm3 n
dmm3 C
dmf3 o000
dseq3
dres3 1.0
hemo3
PROCESSING
14} 1.400
wtfile
proc ft
fn 1310672
math f

werr
wexp
whs
wnt

143.784

136.7483

1£9.986

127.302

p—r |11

74 .230

W _76.975

61.444

160

120

100
S66

&0

60

45.4439

21.734
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TY2~-362-B-cl15-22

Pulss Sequence: relayh

Solvent: CDCIZ
Ambilent temperature
INOVA-500 "nmr2a.chem.nd.edu™

Helax. delay 1.300 sec

COSY 890=90

Acg. time 0.157 sec

Width 6533.3 Hz

2D Width 6533.3 Hz

32 repetitions

256 |ncrements
OBSERVE M1, 499.8611711 MKz
DATA PROCESSING

Sine bell 0.078 sec
Fl DATA PROCESSING

Sine bell 0.039 sec
FT size 2048 % 2048
Total time 3 hr, 23 min, 10 sec

7.5 7.0 6.5 6.0 5.5 5.0 4.5
F1 (ppm)
S67
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TY2-362-C-c24-28

NHAc
expl  s2pul ACO/\/
SAMPLE DEC. & VT 160
date Jun 6 2008 dfrg 493 864
salvent CRC1E  dn H1
e exp  dpwr 30
ACQUISITION dof [t}
sfrg 499 . 864 dm nnn
tn H1 dmm c
at 5.016 dmf Zno
np 65538 dseq
W §533.3 dres 1.0
fio 4000 hamo n
bs 4 DECZ
tpwr Bl dfrgz [
W 13.5 dn2
di 0.100 dpwr2 1
tof 269.8 dof2 o
nt q  dmz n
ct q  dmmZ [
alock n dmf2 200
gain net used dseq?
=) dres2 1.0
il n  homo2 n
in n DEC3
dp y dfrgs o
hs nn o dnd
DISPLAY dpwr3 1
5p = -2 dof3 o
Wi 5099.3 dm3 n
VS 16  dmm3 c
56 0 dmf3 200
W 250 dseqg3
hzmm 20,40 dres3 1.0
is 31.00 homo3d n
rfi 4139.7 PROCESSING
rfp 3634.0 wtfile
th 50 proc ft
ins 100.000 *n 65536
al ph math f
werr
wWaxp process plH
whs
wnt wft
T L S 2 ] s | e __M'L_____
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
— —— - Ll
.60 19.24 26.93
18,76 26 .47
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TY2=362-C-c24-28

exp2 SZpul
SAMPLE DEC., & VT
date Jun & 2008 dfrg 495.864
S0Ivent COC13 dn M1
file exp  dpwr a0
ACQUISITION dof i
sfry 125.702 dm ¥y
tn Cl3 dmm W
at 1.21% dmf G787 .33
np 65536 dseqg
SW 26963.3 dres 1.0
fb 15000 homo n
s 4 DECZ2
tpwr 52 dfrg2 i}
P 10.2 dn2
tl 1.800 dpwr2 1
tof 144.5 dof2 o
nt 300 dm2 n
ct 257  dmm2 [
alock n o dmf2 10000
gain not used dseg2
] dresz 1.0
il n homo2 n
in n DEG3
dp y dfrg3
hs nn  dn3
DISPLAY dpwr3 1
5p =-1407.2 dof3 ]
wp 26962.9 dm3 n
WE 123 dmm3 c
5C 0 dmf3 19000
we 250 dseq3
by Zimim 107.85 dres3 1.1
1% 500.00 homo3 n
rfl 11114.7 PROCESSING
rfp 97a7.1 1.00
th B witfile
ins 108.000 proc ft
ai edec ph fn 131072
math f
wWere
wexp
whs
Wit
w w =2
2an s =
R R * [*:] (]
e = 2] =] @ o,
(el " o e
=1 = H—
2 L 4%
-
o
|
1
|
53 I PR I P M e (AR e TRy ot T T JeL L (e ol £V TR LI E B I s T T LIS NN ESS i e B e o e e e L e T N R B o B e e |
200 180 160 140 120 100 a0 60 40 20 0 ppm



TY2-362-C~-c24-28

Pulse Sequence: relayh

Solvent: CDC13
Amblent temperature
INOVA=S00 “nmrZa.chem.nd.edu®

Relax. delay 1.300 sec

COSY 90-9%0

fcg. time 0.157 sec

Width 6533.3 He

20 Width £532.3 Hz

32 repetitions

256 increments
OBSERVE H1, 499.8611703 MHz
DATA PROCESSING

Bine bell 0.078 sec
F1 DATA PROCESSING

Sine bell 0.039 sec
FT size 2048 x 2048
Total time 2 hr, 23 min, 10 sec

L

A

M
s Tl = R
=
= 3

w ] M2 ™~ ~3
= [==] o = ~3

(4]
ra

4]
F=Y

)
[~

w
=}

=
=

&

i
(]

st et bisea i liveabin e buwiabesnebowrstoivebiensboresdinnetonn beatnni koo e linsbosnsdinii el oo

4.4 4.2 4.0
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T¥2-362-C-c24-23

Pulse Sequence: hetcor

Bolvent: CDC13

Ambient temperature

User: 1-14-87

INOVA-200 “nmr2a.chem.nd.edu”

Relax. delay 1.500 sec
Acg. time 0.111 sec
Width 15403.5 Hz
20 width B533.3 Hz
32 repetitions
256 increments
DBSERVE C13, 125.6901718 MHz
DECOUPLE H1, 499.85639312 HHz
Power 40 dB
on during acguisition
of f during delay
WALTZ=16 modulated
DATA PROGCESSING
Lina broadening 1.0 Hz
F1 DATA PROCESSING
Line broadening 0.3 Hz
FT size 4096 » 1024
Total time 3 hr, 46 min, 5 sec

Pl = L]
™I = @

=1
.
=
Sl tedunbiy

65

S71
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CH3 carbons
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TY2-393

S74

OH
exp? &2pul NHAC
SAMPLE DEC. & VT
date Jul 2 2008 dfrg 439, 864
solvent CDC13  dn H1
file e dpwr 20 1d
ACQUISITION dof L]
zfrg 439 864 dm nnn
tn H1  dmm c
at 5.016 dmf 200
i 65536 dseqg
W 6533.3 dres 1.0
fb 4000 o] n
bs 4 DEC2
tpwr 61 dfrg2 a
p 13.5 dn2
di 0.100 dpwr2 1
tof 269.% dof2 0
nt 32 dmi n
ct 32 dmm2 c
alock n dmf2 200
gain not used dseqi
S dresz 1.0
i1 n  homoZ n
in n DEC3
dp y dfrg3 0
hs nn  dn3
DLSPLAY dpwr3 1
sp =34.0 dof3 1]
wp 5080.8 dm3 n
vE 21 dmm3 c
sC 0 dmf3 200
WG 250 dseqg3
hzmm 20.36 dres3 1.0
is 46.51 homo3 n
rfl 4140.1 PROCESEING
rfp 3634.0 wtfile
th proc ft
ins 2.000 fn 5536
ai ph math f
WErT
wexp process plH
whs
wnt wft
— —_— W
M i) FOWA s
T T T T T v T T T T T T T T T ! ) T I
9 8 5 2 ppm
L Lyt - e g s e
.89 8a 10.47
.00 .75



TY2-383

S75

expd sZpul
SAMPLE DEC. & ¥T
date Jul 2 Zo09 dfrg 499 864
salvent CDC13 dn H1
ile gxp  dpwr 40
ACQUISITION dof L]
sfryg 125.702 dm ¥yy
tn C13 dmm W
at 1.215 dmf BYBT.35
np 65536 dseq
W 26963.3 dres i.0
fb 15000 homo n
bs 4 DEC2
tpwr $2 dfrg2 ]
pw 10.2 dn2
dl 1.800 dpwr2 1
tof 144.5 dof2 0
nt 1000 dm2 n
ct 5 dmmz c
alock dmf2 10000
gain not used dseq2
FL dres2 1.0
1 n  homo2 n
in n DEC3
dp ¥y dfrq3 o
hs nn dn3
DISPLAY dpwr3 1
5p =1405.2 dof3 o
wp 26962.9 dm3 n
Ve 112 dmm3 c
5C ¢ dmf3 10000
WG 250 dsegld
hzmm 107 .85 dres3 1.0
is 500.00 omo3 n —
rf1 11112.6 PROCESSING -
rfp 3707.1 1b 1.00 b s
th 4 wtfile = =
1::3 108,000 grnc 1310;'; o
al cdc h n
g math f el
o M
werr v o
Wexp | Y
whs | |
wnt
i uy
2 5
Do
=
h:J -
o Ladop
= T
- y e
5 s
Ll
-
i o, e o - ——n o "'—*J“' ettt g iy bk e b B
e e, S o . 5 O L o ) YL O ) I -||||-||||||'r'rf'1|1|||||l|l|||||||||||||||‘l'|"l[r|l|ll|||l»l"ll'|l"|l'l'r||fll
2oo 180 160 140 120 100 80 60 40 20 0 ppm
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TY2-398-c2

OAc
exp? s2pul
SAMFLE DEC. & VT NHTS
date Jul 7 2009 dfryg 495.864
solvent COC13  dn H1
file exp  dpwWr 30
ACQUISITION daf 0 3d
sfrg 499 .864 dm nnn
tn H1 dmm [+
at 5.016 dmf 200
Ap 65536 dseq
W 6533.3 dres 1.0
fl 4000 homo n
bs q DECZ
Lpwr 61 dfrg2 ]
i 13.5 dn2
dil 0.100 dpwrz 1
tof 268.9 dofz [/
nt 32 dm2 n
ct 32 dmm2 C
alock n dmf2 200
gain not used dseq2
FLAGS dres2 1.0
il n  homo2 n
in n DEC3
dp y dfrg3 []
hs nn  dn3
DISPLAY dpwr3 1
5p -102.4 dof3 L
wWp 5089.3 dm3 n
Vs 20 dmm3 [
sC 0 dmf3 2om
WG 250 dseg3
hzmm 20.40 dres3 1.0
is 60 homa3 n
rfil 4139.13 PROCESSING
rfp 3634.0 wtfile
th 7 proc ft
ins 2.000 fn 65536
al ph math f
werr
wexp  process plH
whs
wnit wft |
i
‘ '
| B S |
T T T T T T T T T T T T T T T T T T T T T T T T T L T
9 8 3 2 ppm
e s o - e s S
1.80 0.97 3.07 2.83
an 2.00 2.02 .54
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T¥2-398-c2

S78

expi sZpul
SAMPLE DEC. & VT
date Jul 7 2009 dfrg 499.864
solvent CDC13  dn H1
file exp  dpwr 40
ACQUISITION dof 0
sfrg 125.702 dm WYY
tm C13 dmm W
at 1.215 dmf 8787 .35
np 65536 dseq
W 26963.3 dres 1.0
fb 15000 homo n
bs 4 DEC2
tpwr 52 dfrgz ]
pw 10.2 dnZ
di 1.800 dpwr2 1
tof 144.5 dof2 0
nt 1000  dmZ n
ct G0 dmm2 [4
alock n dmf2 10000
gain not used dseg2
FLAGS dresz 1.0
il n homoZ n
in n DEC3
dp y dfrgld 1]
hs nn  dn3
DISPLAY dpwr3 1
5p -1406.4 dof3 1]
wp 26962.9 dm3 n
Vs 70 dmm3 [
s5C 0 dmf3 10000
WC 250 dseqd
hzmm 107.85 dres3 1.0
is 500.00 mo3
rfl 11113.9 PROCESSING
rfp a707.1 b 1
th 5 wtfile
ins 100.000 proc ft
at cdc ph fn 1321072 o
math f = - ~
= w = ™~
WETT ™ B @ =
WEX P a2 o b
whs ~ m [
wnt = 1
= 0
w
-
na |2
u
] ] ‘_;
e = L
C e - |
b = = | r
a = & w .“EJJ =
] ,_-,.; ™ . e o
. - r‘: o~ n 4
- - ™ -
- -
1
L LI B S B B B |||||||||||||||.|"T"I'|rI'Il'[rTT"r'TT'ITT'[Y'1I'I'['1"'-‘E_lIII|III:IIII|IIII[IIII|II T LA |
200 180 160 140 120 100 80 60 a0 20 ppm



T¥2=-388-c2

Pulse Sequence: hetcor

Solvent: CDC13

Ambient temperature

User: 1-14-8B7

INOWA=-500 “nomr2a.chem.nd.edu"

Relax. delay 1.500 sec

Acg. time 0.111 sec

Width 18403.5 Hz

2D width 6533.3 Hz

32 repetitions

256 intrements

OBSERVE C13, 125.6901710 MHz
DECOUPLE H1, 459 8639312 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 stze 4096 = 1024

Total time 3 hr, 46 min, 5 sec i

4

2.6

2.8-

3.0
T

AR R L R RN R L R L N R E RN RN RE AR LR RRERAERAEY B R R LA R L R L Rl LR R R RN LR AR AR
48 46 a4 42 40 38 36 34 32 30 28 26 24 22

F2 (ppm}
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TYZ=500

Ph—X-0 o
0]
HO
AcHN
1e

exp? sZpul
SAHPLE DEC. & VT
date Jan 4 2010 dfrag 495.864
solvent COC13  dn H1
file exp dpwWr 30
ACQUISITION dof 1]
sfrg 489 _.864 dm nnn
in H1 dmm .
at 5.016 dmf 200
np 65536 dseq
W 6533.3 dres 1.0
fb 4000 n
bs 4 DECZ
tpwr 61 dfrg? o
13.5 dn2
di 0.100 dpwri 1
tof 269.9 dof2 0
nt 16 dm2 n
¢t 16 dmm2 <
alock n dmf2 200
gain not used dseg
dres2 1.0
i1 n  homo2 n
in n DEC3
dp y dfrg3 1}
hs nn  dn3
DISPLAY dpwr3 1
sp -103.2 dof3 ]
wp 5059.3 dm3 n R
wE 36 dmm3 c
5C 0 dmf3 200
We 230 dseqd
hzmm 20.40 dres3 1.0
is 177 .14 homo3 n
rfl 4140.7 PROCESSING
rfp 3634.0 witfile
th 50 proc ft
ins 3.000 fn 65536
ai ph math T
Werr
WM process plH
whs
wint wit
T T T T T T T LI _|_"1‘_ E o T T T
9 8 5
et B
6.12
1.25

S81

e
1.08 1.04
1.08

i o e e
1.101.286
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TY2=500

gxp3 sZpul
SAMPLE DEC. & VT
date Jan 4 2010 dfrg 498 . 864
solvent COC13 dn H1
file exp dpwr Aan
ACQUISITION dof o
sfrg 125.702 dm ¥y
tn C13  dmm W
at 1.215 dmf 8787.35
np 65536 dseqg
W 26963.3 dres 1.0
L] 15000 homo n
bs 1 DECZ
tpwr 52 dfrg2 0
[ 10.2 dn2
dl 1.800 dpwr2 1
taf 144.5 dof2 [}
nt 2000 dm2 n
ct 182 dmm2 [
alock n dmf2 10000
gain not used dseql
FLAGS dresi 1.0
il n  homo2 n
in n DEC3
dp y dfrq3 1}
hs nn dn3
DISPLAY dpwr3 1
sp =1407.2 dof3 0
wp 26962.9 dm3 n
wE 313 dmm3 [
5C 0 dmf3 10000
we 250 dseq3
hzmm 107.85 dres3 1.0
is 300.00 homo3 n
rfl 11114.7 PROCESSING
rfp 3707.1 b . 1.00
th 3 wtfile L
ins 100.000 proc 1 R Pen
ai cdc ph fn 131072 'r_r;qt;"!“'.
math T r @ TR
F= o !
werr e Q‘ i
wexp T o m
whs e
wnt @ o S
1]
= L~
-
% z 4
2 f @ = = 22,
- || s o = NeEn
n | b= L‘ En; -
o = o 2
4 by o
o =
= -
Lal
|

(L B [ S s B N (N e AL B B e L S LU LI L Y O L ENL I BN R B N S L L R S |

200 180 1610 140 120 100 an 60 40 20 0 ppm
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TYZ2=500

Pulse Sequence: relayh

Solvent: CDC1Z
aAmbient temperature
INOVA-500 “nmria.chem.nd.edu”

Relax . delay 1.300 sec

COosY 90-90

Acg. time 0,157 sec |
Width 6533.3 Hz

2D Width 6533.3 Hz I

32 repetitions

256 increments m-—wa

OBSERVE H1, 499.B611713 MHz

DATA PROCESSING FZ .
Sing bell 0.078 sec ]
Fi DATA PROCESSING (ppm}
Sine bell 0.039 sec 3.1
FT size 2048 » 2048 ) -] o
Total time 3 hr, 23 min, 10 sec _-..._—--—__H: a %3«
= ] & i
3.2
]
J 3.3- =
=
% 3.4+
‘% 3.5 7
3.6
(v

(4]
]

I
.

L£]
‘
i

FaN
=

. a@ =

)

M
a»

LI LA T L LA ST B o LR

ﬂ3 42 dl 4.I] 39 38 3? 36 3.5 3.4 3.3 32 31

F1 (ppm)
S83



TY¥2-500

Pulse Sequence: hetcor

Solvent: CDC13

Ambignt temperature

User: 1-14-87

INOWA=500 “rmmr2a.chem.nd.edu”

Rejax. delay 1.500 sec

Acg. time 0.111 sec

Width 18403.5 Hz

2D Width 6533.3 Hz

32 repetitions

256 increments
OBSERVE (€12, 125.6301718 MHz
DECOUPLE H1, 439.8639312 MHz
Power 40 dB

on during acguisition

off during delay

WALTZ=-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
F1 DATA PROCESSING

Line broadening 0.3 Hz

FT size 4096 % 1024
Total time 3 hr, 46 min, 5 sec

|

L | AL LA A | T ] T LT

T rriel
100 95 90 85 an 75 70
Fz (ppm)

S84




CH3 carbons

CHZ carbons

CH carbons

all protonated carbons

[} i I
T T T T T T [ TP T [ FE T E [ T TP rord T LI LI L B LI O I O | L. IS S I Y I B B EECLIR i R L | W . T e ) s e i e 0 R
200 180 160 140 120 100 a0 60 40 20 ppm
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% Transmittance
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Tyz-501 ph/vo o)
exp? sZpul O
SANPLE DEC. & VT AcO
date Oec 23 2009 dfrg 499 .B64 TsHN
solvent CDC13  dn H1 3e
file dpwr 30
ACQUISITION daf [}
sfryg 489 864 dm nnn
tn H1 dmm C
at 5.016 dmf 2o0
np 65536 dseq
W 6533.3 dres 1.0
i 4000  homo n
bs q DECZ
tpwr 61 dfrg2 ]
pw 13.5 dn2
dl 0.100 dpwr2 1
tof 269.9 dof2 i}
nt 16 dm2 n
ct 16 dmm2 <
alock n o dmf2 200
gain not used dseg?
FLAGS dres2 1.0
il n  homo2 n
in n DEC3
dp ¥y dfrg3d 1}
hs nn dn3
DISPLAY dpwr3 1
sp =102 dof3 0
wWp 5099.3 dm3 n
vE 22 dmm3 c
sC 0 dmf3 200
wWe 250 dseg3
hZmm 20.40 dres3 1.0
is 127 .57 homo3 n
rfl 4140.3 PROCESSING
rfp 3634.0 wtfile
th 7 proc Tt
ins 1.000 fn 65536
ai ph math f
werr
wWexp process plH
whs
wnt wft
B A T TR 'r' ™ T T T T T T | T T T | T T T T | 1
9 8 2 1 ppm
I L e L
1.5%0 3.07
7.05 .20




TYz=501

exp3d  sZpul
SAMPLE
date Dec 23 2009
solvent cociz
ile exp
ACQUISITION
sfrg 1E5.702
tn c13
at 1.215
np 65536
S 26963.3
fb 15000
s q
tpwr 52
pw 10.2
dl 1.800
tof 144 .5
nt 2000
ct 1614
alock n
gain not used
FLAGS
il n
in n
dp ¥
hs nn
DISPLAY
sp =1403.5
wp 26962.9
wE B85
5C o
we 250
hzmm 107 .85
is F00.00
rfl 11111.0
rfp 3707 .1
th &
ins 100.000

ai cdc ph

DEC. & VT

dfrg a49% . 864
di H1
dpwr 40
dof a
dm ¥YY
dmm W
dmf B787.35
dsag
dras 1.0
homo n

DECZ
dfrg2 0
dn2
dpwr2 1
dofz 0
dm2 mn
dmmz c
dmf2
dseq2
dres 1.0
homo?2 n

DEC3
dfrg3 0
dn3
dpwr3 1
dof3 0
dm3 n
dmm3 c
dmf3 2}
dseq3
dress 1.9
homo3 n

PROCESSING

b not used
wtfile
proc ft
fn 131072
math i

WErr
Wexp
whs
wnt

172.271

143.842

137.728

137

018

130.008

1259.368

—

— 128.445%5

127.211
" 126.278

101.662

78.955

77.485
7T.230
76.975

—_— .72 .968

—

71.587

NS

70.831
BB.772

54.647

21.721

——— 50,758

T T T T

200 180

160

R L

140

120

100

S88
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TYZ2-501

Pulse Seguence: relayh

Solvent: COCI13
Ambient temperature
INOVA-500 "“nmrZa.chem.nd.edu™

Relax. delay 1.300 sec
COSY 90-90
Acg. time 0.157 sec

Width 6533.3 Hz
20 width 6533.3 Hz
32 repetitions
256 increments

OBSERVE Hi, 439.8611709 MHz =
DATA PROCESSING

Sine bell 0.078 sec

F1 DATA PROCESSING

Sina bell 0.039 sac

FT size 20498 x 2048

Total time 3 hr, 23 min, 10 sec

L

=T

B2

w
G

F=
=

el
e
a0
4%
(=]
- 0

3 " W0

=1 =1
=1 ™~
Levwatvnva oo bwnieloverteapelenaforpedoiiiliens

=
[=;]

i
=]

Liviatoninbonantunnalornatieny

en
.
=

[ ] al

[BYNUSEUR USRI NI Rd ATTRURETN]

a1
e

IR an R R LS |||-|||||||.|||||||||||||.|||||||||||||1

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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TYZ2-501

Pulse Saguence: hatcor

Solvent: CDCI3

ambient temperature

User: 1-14-87

THOVA=500 "nmr2a.chem.nd.edu”

Relax, delay 1.500 sec
Acqg. time 0.111 sec
Width 18403.5 Hz
20 Width 6533.3 Hz
32 repetitions
256 increments
OBSERVE C13, 125.6501681 HHz
DECOUPLE H1, 493 .8B639312 HWHz
Fower 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 1024
Total time 3 hr, 46 min, 5 sec

L .

590

——
60
Fz (ppm)




CH2 carbons

ST S—

CHZ carbons

CH carbons

ey ekt T e invin

all protonated carbons
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T¥Z~-363

expl s¥pul
SAMPLE DEC. & VT
date Jun 8 2008 dfrg 499.864
Folvent COCI1E  dn H1
file exp dpwr 30
ACOUISITION dof o
sfryg 499 864 dm nnn
tn H1 dmm c
at 5.016 dmf 200
np E5536  dseq
5w §533.3 dres 1.0
o 4000 homo n
bs 4 DECZ
Lpwr 6l dfrgz ]
pw 12,5 dn2
dl 0.100 dpwr2 1
tof 269.9 dof2 a
nt 32 dm2 n
ct 32 dmmZ L H
alock n  dmf2 200
gain not used dseg?
FLAGS dres? 1.0
i1 i homo n
in n DEC3
tip y dfrg3 L}
he nn dn3
DISPLAY dpwr3 1
sp =102_.6 dof3d o
wWp 5099.3 dm3 n
Vs 34 dmm3 c
s 0 dmf3 Zon
W 250 dseg3d
hzmm 20,40 dresd 1.0
is 123.23 homo3 n
rfl 4140.1 PROCESSING
rfp 340 wifile
th 50 proc fi
ins 1.000 fn 65536
ai ph math f
werr
WeKp process plH
whs
wnt Wit
T | T | T T T T T T 1] 7 =T =T "'I"
9 8 s 6 5
- bt i
0.81 0.96 0.97 0.84

1.7 1.93 1.02

S93
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TY2-363

exp? sZpul
SAMPLE DEC. & VT
date Jum 8 2009 dfrg 499 864
solvent cpc13  dn H1
file exp dpwr a0
ACQUISITION dof ]
sfrg 125.702 dm yyy
tn C13  dmm W
at 1.215 dmf BYB7 .35
np 65536 dseq
5w 26863.3 dres 1.0
fir 15000 homo i
be i DECZ
tpwr 52 dfrg2 ]
P 10.2  dn2
di 1.800 dpwrz 1
tof 144.5 dof2 ]
nt 2000 dm2 n
ct 290 dmm2 [ -
alock n  dmf2 10000 -
gain not used dseqgf .
FLAGS dres? 1.0 =4
il n  homoz n —
in n DEC3
dp y dfrg3d 0 -
hs nn dn3 =
DISPLAY dpwr3 1 .
sp -1402.7 dof3 0 =
wp 26962.5 dm3 n -
vE 372  dmm3 [+
5C 0 dmf3 o000
WG 250 dseqd
hzmm 107 .85 dres3 1.0
is 500.00 homod n
rfil iiii0.2 PROCESSTING
rfp 4707.1 b 1.00 a o
th 3 wtfile = T m
ins 100.000 proc ft - ~ o
ai cdc ph n 131072 @ P ooy
math f = L:\""‘J
WErF N
WENp
whs .
Wit ma"
oA
“an =
| L =
- o
=5
= @, | o
E “a || ®
- - - 1 -
B = 8L 3
g | -
wo o
P
1 ]
||||'“-_—|! Tr 1 rrrr| oo 1T T rrrT T [ T T L S B N B I B B B B rrrrrjrrrrrrrrr[rrrroprrrrr 11111 ™T LI I |
200 180 160 140 120 100 80 60 40 20 0 ppm



TYZ-363

Pulse Sequence: relayh

Solwent: CDC13
Ambient temperature
IMOVA-S00 “nmmrZa.chem.nd.edu”

Relax. delay 1.300 sec

COSY 30-54

fAcg. time 0.157 sec

Width 6533.3 Hz

20 Width 6533.3 Hz

32 repetitions

253 increments
OBSERVE H1, 499.8611707 MHz
DATA PROCESSING

Sine bell 0.078 sec
F1 DATA PROCESSING

Sine bell 0.039 sec
FT size 2048 x 2048
Total time 3 hr, 24 min, 46 sec

M

|
-
-4

~J
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vl e il gy !
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S95
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TY2-363

Pulse Sequence: hetcor

Solvent: CDCYE
Ambifent temperature
Ueser:; 1-14-87
INOVA-500 “nmrZa.chem.nd.edu”

Relax. delay 1.500 sec

Acg. time D.111 sec

Width 18403.5 Hz

20 Width B533.3 Hz

32 repetitions

256 increments

OBSERVE C13, 125.6901591 HHZ
DECOUPLE HL, 499, 8639312 MHz
Power 40 dB

on durtng acguisition

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 3 hr, 46 min, 5 sec

=

=

l._lAJi_M

L

I

F1 |
(ppm))

T
130

85
120

T
110
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TY2-363

Fulse Seguence:

Solvant: CDCI3

Ambient temperature

User: 1-14-387

INOVA-500 "romrZa.cheém.nd.adu™

heteor

Relax. delay 1.500 sec

Acq. time 0.111 sec

Width 18403 .5 Hz

20 Width 6533.3 Hz

32 repetitions

256 1ncrements

OBSERVE €13, 125.6901591 MHz
DECOUPLE M1, 439.8639312 HHz
Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz
F1 DATA PROCESSING

Line broadenming 0.3 H2

FT size 4096 x 1024

Total time 3 hr, 46 min, § sec

J

peoadoalev o ber sl e ibenadiaiilnaedega lr vy alies

=~
"
=

e |
0
(a1

7.8

=
3
Locontornibinpetaunsbfil

L

ey,
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- g -

T I T T T T T T T T
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CH3 carbons

CHZ carbons

: e : — e - X . ' ot : v
CH carbons \
L i e . et e — e s e

all protonated carbons

T L (0 R O i ol . o L A N A PR B Y e T T LN N |  EBELIL AN L N A . v e i Y N
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TY2-376

gxpl s2pul
SAMPLE DEC. & VT
date Jun 21 2009 dfrg 499 886
solvent Co200  dn HL
file e dpwi 30
ACQUESITION dof 1}
sfrq 499 _B8E  dm nnn
tn H1  dmm T
at 5.016 dmf zon
np 65536 dseqg
sW §533.3 dres 1.0
fib 4300 homo [
bs 4 DECZ
tpwr 61 dfrg2 0
pw 13.5 dn2
di 0.100 dpwr 1
taf 269.% dof2 0
nt 16 dm2 n
ct 16 dmm2 c
alock N dmfz 200
gain not used dseg2
FLAGS dras? 1.0
il n  homo2 n
in n DEC3
dp y dfrg3 o
hs nn  dn3
DISPLAY dpwr3 1
sp -96.8 dof3 ]
Wp 5099.3 dm3 n
vE 36 dmm3 [
sC 0 dmf2 200
W 250 dsegd
hzmm 20.40 dres3 1.0
is 44 .25 homo3 n
rfl 21635 PROCESSING
rfp 1654.5 wtfile
th 13 prog ft
ine F.000 fn 65536
ai ph math f
werr
wesp process plH
whs
wit wit
= -
=T T T T T T ] T PR e | T
9 &8 5
-
0.38

S100

HO"
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NHAc




Ty2-376

exp?  s2pul
SAMPLE DEC. & VT
date Jun 21 200% dfrg 495 . B66
solvent cdiod dn H1
file exp dpwr a0
ACOUISITION dof 1}
sfrg 125.703  dm vy
itn C13 dmm W
at 1.215 dmf 8787.35
np 65336 dseqy
S 26963.3 dres 1.0
fb 15000 homo n
bs q DEC2Z
tpwr 52 dfrygz (]
P 10.2 dnZ
di 1.800 dpwrz 1
tof 144.5 dof2 0
nt 1000 dm2 n
ct 58 dmmZ c
alock n dmfZ 10000
gain not used dseg2
FLAGS dres2 1.0
1 n  homof n
in n DEC3
dp y dfrgd o
hs nn o dnd
DISPLAY dpwr3 1
5p -1234.2 dof3 o
Wi 2686Z.9 dm3 n
Y5 61 dmn3 c
BC dmf 3 la0a0
WG 250 dseg3
hzmm 107 .85 dres3 1.0
is 500.00 homnol
rfil 7412.3 PROCESSING
rfp 6177.7 1b 1.00
th 5 wtfile
ins 100.000 proc Tt
ai ecdec ph fn 131072
math f
wWarr
wexp s =
whs P et e =
wnt ol by
i = @
o = LS =1
L | =
= -
o = mef/’; o
- fa e g
“-f Lo g @
=1 T w o
P o “?
LK o
o
: |
(2]
oy
A |
1
| J AN .
TT T T T T 8 o L O ML T TT T T 7171 LT I P T L T LT . P L0 AL P o W T T T T
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TYZ-381-c5-24-recrystalization

exp2 &2Zpul
SAMPLE DEC. & VT
date Jul 7 2009 dfrg 459 . 864
solvant COC132  dn H1
file exp dpwr 20
ACQUISITION dof [i]
rg 499.864 dm L]
tn H1 dmm '
at 5.016 dmf 200
np 65536 dseq
S 6533.3 dres 1.0
fb 4000 homo fl
bs L] DECEZ
tpwr 61 dfrg2 [}
w 13.5 dn2
dl 0.100 dpwr2 1
tof 269.9 dof2 L]
nt 3% dm2 n
ct 32 dmm2 [
alock n dmf2 200
gain not used dseqg2
FLAGS dresg 1.0
il n  homoZ n
in n DEC3
dp y dfrg3 o
hs nm  dn3
DISPLAY dpwr3 1
sp =102.0 dof3 o
wWp 5089.3 dm3 n
vE 33 dmm3 [
SC 0 dmf3 200
WC 250 dseq3
hzmm 20.40 dres3 1.0
is 122.51 homo3 n
rfl 4139.5 PROCESSING
rfp 3634.0 wtfile
th 7 proc ft
ins 3.000 Fn 65536
ai ph math f
WErr
wexp process plH
whs
wnt wit
T T T T LA e T T
9 &
s
1.75%

=y

[

=T

TsO"

2g
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TY2-3B1-c5-24-recrystalization

exp3 sZpul
SAMPLE DEC. & VT
date Jul 7 2009 dfrg 499 BG4
salvent CDC13 dn H1
file exp dpwr : 1]
ACQUISITION dof 0
sfrq 125.702 dm Yyy
tn C13 dmm W
at 1.215 dmf B7&7 .35
np 85536 dseq
W 26963.3 dres 1.0
fb 15000 homo
bs q DECZ
tpwr 52 dfrg2 ]
pw 10.2 dn2
di 1.800 dpwr2 1
tof 144.5 dof2 1}
nt 1000 dm2 n
ct 67 dmm2 c
alock n  dmf2 10000
gain not wsed dseqg?
FLAGS dres? 1.0
11 n  homoZ n
in n DEC3
dp y dfrg3 o
hs n  dn3
DISPLAY dpwr3 1
sp -1411.3 dof3 o
Wp 26962.5 dm3 n
Vs 98 dmm3 c
sC 0 dmf3 10000
we 250 dseq3d o
hzmm 107 .85 dres3 1.0 pess
is 500.00 homo3d n il
rfl 11118.8 PROCESSING i
rfp 5707.1 1b 1.00 r 2005
th B whkfile =
ins 100.000 proc ft -
ai cdc ph fn 131072
math f
werr &
WEM [ r~
whs ” L
wnt Nma sn n
=T E o @
s e 8
”h:m o e 2":
P~ ~
L& E 3
-3 =
= P
o P
w0 -] W
+ -
:.n‘ - L3 r“
= & <
=1 I ] |
| |
|
| L
||||||,..|||||r':r't"'r11r|r||||||||_|||||||'| I'|IIII|I||||IIII:IIII|lllllll||l|ll||||||l|r"||||"'|""|
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TY2-381-c5-24-recrystalization

Puise Sequence: relayh

S0lvent: CDC13
Ambient temperature
INOVA-500 "“pmrZa.chem.nd.edu"

Relax. delay 1.300 sec

CosY 80-30

Acg. time 0.157 sec

width 6533.3 Hz

20 Width 6533.3 Hz

32 repetitions

256 increments
OBSERVE Hi, 498 B611619 MHz
DATA PROCESSING

Sfine bell 0.078 sec
Fl1 DATA PROCESSING

Sine bell 0.039 sec
FT size 2048 x 2048
Total time 3 hr, 23 min, 10 sec

S S o~ L r
F2
4(13:"-1 B B =
1.5
$ T @ E &
EEEEEESS N ‘ L ]
Z-Hi o O E.
— 2.5 e ?
3. ﬂ—:
3.5
-1 g e
4.0
1 ] ] =
4.5- @
5.0
5.5—
{ ol =] o
_r'j--rT—ﬂ'llrllllrl"lllI'I""'l L | Illl‘illl r T
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
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TY2-381-c5-24-recrystalization

Pulse Sequence: hetcor

Solvent: CDC13

Aambient temperature

User: 1-14-87

INOVA-500 “nmr2a.chem.nd. sdu”

Relax. delay 1.500 sec

Acqg. time 0.111 sec

Width 18403.5 Hz

20 Width 6533.3 Hz

32 repetitions

256 increments
OBSERVE ©13, 125.6501759 MHz
DECOUPLE H1, 499.8539312 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 3 hr, 46 min, 5 sec

—

[ F1
'{[npml
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TY2-411

NHTs
exp2 sZpul
SAMPLE DEC. & VT e
date Jul 20 2009 dfrg 499.864 HO
solvent CDC13  dn H1
file exp dpwr 30 159
ACQUISITION dof ]
sfrg 489.864 dm nnn
tn H1  dmm c
at 5.016 dmf 200
np 65536 dseq
W 6533.3 dres 1.0
fb 4000 homo n
bs DEC2
tpwr 61 dfrg2 ]
pw 13.5 dn2
dil 0.100 dpwr?2 i
tof 269.9 dof2 o
nt 16 dm2 n
ct 16 dmm2 c
alock n dmf2 200
gain not used dseg?
S dres2 1.0
il n  homo2 n
in n DEC3
dp y dfra3 []
hs nn  dn3
DISPLAY dpwi3 1
sp =111.2 dof3 o
wp 5107 .9 dm3 n
vE 28 dmm3 c
sC 0 dmf3 200
we 250 dseq3
hzmm 20.43 dres3 1.0
is 47.17 homo3 n
rfl 506.1 PROCESSING
rfp 0 wtfile
th 7 proc ft
ins 1.000 fn 65536
ai ph math f
warr
wexp  process plH
whs
wnt wft
. ‘#T
! ] i | W | | .
T T T T | T T T T T T T T T T T T T T T [ T
9 & 5 3 2 1 ppm
—_— O — e— —_— —— S o=
1.99 .02 1.00 4.36
.18 1.00 .57 4.45
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T¥z=-411

S109

exp3d sipul
SAMPLE DEC. & VT
date Jul 20 2008 dfrg 4989 864
solvent CDC13  dn Hi
file exp dpwr 40
ACQUISITION dof L]
sfrq 125.702 dm ¥y
tn C13  dmm W
at 1.215 dmf a78v.35
np 65536 dseq
L 268963.3 dres 1.0
fb 15000 h
bs 4 DECZ
tpwr 52 dfrg2 0
[ 10.2 dn2
dl 1.800 dpwr2 1
tof 144.5% dofZ 0
nt 256 dm2 n
ct 67 dmm2 c
alock dmf2 10000
gain not used dsegql
dres2 1.0
il n  homo2 n
in n DEC3
dp ¥ dfrq3 0
hs nn  dn3
DISPLAY dpwr3 1
sp =1417.1 dof 0
W Z6962.9 dm3 n
vE 41 dmm3 4
EC 0 dmf3 10000
wWe 250 dseqg3
hZmm 107.85 dres3 1.0
is 500.00 homo3 n
rfl 11124.6 PROCESSING
rfp §707.1 N
th 5 wtfile -
insg 100.000 proc ft o
al cdc ph fn 131072 - -
math f = o
o o
- .
Werr =
WeNp i
whi
wnt
w0
28 =
- -
- @ - o
5 = S=2 o = 8o -
o 1 =0 = = = i o~
= = | P
T2 T8
I 1
A .
.|II-|III|||||||||I|II.I||||||||.|||||||||||||||||||||||||||||||I'“l'|—'|||||||||IT'r'll'[l"'r_lrllI1rI"II|"'I
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Tye-411

Pulse Sequence: relayh

Solwvent: CDC13
Ambient temperature
INOVA=500 "pmr2a.chem.nd.edu"

Relax. delay 1.300 sec

cOosSY 30-30

Acg. time 0.157 sec

Width 6533.3 Hz

20 Width 6533.3 Hz

16 repetitions

256 increments
DBSERVE H1, 489.8611707 MHz
DATA PROCESSING

Sine bell 0.078 sec
F1 DATA PROCESSING

Sine bell 0.039 sec
FT size 2048 x 2048
Total time 1 hr, 41 min, 40 sec

4 g

|
®

==—j 55 ™ :

. | —
5.5 5.0 4.5 4.0 3.5 3.0 2.9 2.0

F1 (ppm)
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TY2-411

Pulse Sequence: hetcor

Solwent: COC13
Ambient temperature
User: 1-14-87

INOWA-500 “nmr2a.chem.nd.edu”

Relax. delay 1.500 sec
Acg. time 0.111 sec
Width 18403.5 Hz
20 Width £533.3 Hz

16 repetitions

256 increments

OBSERVE Ci13, 125.63901817 MHz
DECOUPLE H1, 439.8638312 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 1 hr, 53 min, 6 sec

o

F1
(ppm
1.0
1.2
1.4

1.6
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CH3 carbons

CHZ carbons

il

CH carbons

all protopated carbons

|l
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TY2=-415

NHACc
exp2 sZpul
SAMPLE DEC. & VT W\
date Jul 21 2008 dfrg 498 864 AcO
solvent Coc1a  dn HL
file exp  dpwr 30 169
ACQUISITION dof o
sfrg 4599 .864 dm nnn
tn H1  dmm
at §.016 dmf 200
np B5536 dseq
B 6533.3 dres 1.0
b 4000 n
bs 4 DECZ
tpwr 61 dfrgz ]
pw 13.5 dn2
di 0.100 dpwra i
tof 269.9 dofl 0
nt 16 dm2 n
ct 16 dmm2 c
alock n  dmf2 200
gain not used dseqg2
F LA dres? 1.0
LR n  homo2 n
in n DEC3
dp y dfrg3 L]
hs nn  dn3
DISPLAY dpwr3 1
sp =110.8 dof3 ]
wp 5107.9 dm3 n
L'E 239 dmm3 c
$C 0 dmf3 200
we 250 dseq3
hzmm 20.43 dres3 1.0
is 153.36 homo3 n
rfl 4139.7 PROCESSING
rfp 3634.0 wifile
th proc ft
ins 1.000 fn 65536
aif ph math f
werr
WExp process plH
whs
wnt wit
I S v [
A A )
T T T T | T T T | T T I I T T T | T T T l T T 1
9 8 6 5 2 1 ppm
e e oot Loyt
.00 .00 2.14
oo 10.60 2.17
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TYe=-415

exp3d s2pul
SAMPLE DEC. & VT
date Jul 21 2009 dfrg 499 864
salvent CDC13  dn H1
file exp  dpwr a0
ACQUISITION dof L]
sfrg 125.702 dm vy
tn C13  dmm W
at 1.215 dmf B8787.35
np 65536 dseg
W 26963.3 dres 1.0
fb 15000 homo n
bs q DECZ
tpwr 52 dfrg2 o
10.2 dn2
dl 1.800 dpwri 1
tof 144.5 f2 o
nt 512 dm2 n
ct 69  dmm2 [
alock n  dmf2 ioo000
ain not used dseq2
FLAGS dres2 1.0
1 n  homoz n
in i DEC3E
dp y dfrg3 L]
hs nn  dn3
DISPLAY dpwr3 1
sp =1411.8 dof3 L1}
wp 26962.9 dm3 n
Vs 47  dmm3 c
5C 0 dmf3 10000
we 250 dseq3
hZmm 107 .85 dres3 1.0
is 500.00 omo3
rfl 11118.2 PROCESSING
rfp 3707.1 b 1
th 6 wtfile
ins 100.000 proc ft
a cdc p fn 131072
math f
P
wWarr . -
WENXD S o
whs & m
wnt =
™
od
©3
o ﬁ " :
o 2 o b
w ™ . ~ 1
= 2 = ~
== 2~
n:J [
n i
|
" I dl
(ISR e e e e L o e e e L e B B L s e e e L e e e e e e o e e e B IS L s e B
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TYZ-415

Pulse Sequence: relayh

Solvent: COC13
Ambient temperature
INOVA-500 “nmr2a.chem.nd.edu"

Relax. delay 1.300 sec
COsY 80-90

Acg. time 0.157 sec

Width 6533.3 Hz

20 Width B533.3 Hz

16 repetitions

256 increments
OBSERVE H1, 499.B611703 MHz
DATA PROCESSING

Sine bell 0.078 sec
F1 DATA PROCESSING

Sine bell 0.039 sec
FT size 2048 x 2048
Total time 1 hr, 41 min, 40 sec

__n A~ . _ 1 ,Ju‘ N M
Fz 7
(ppm) a B e
1.5 B B Osa
2.0 2 g ] @ om
: - ®
2.5
3.0
3.5 ]
1 8 & w0 =]
4.0
4.5-
i -2 ] 5 &
5.0
5.5
6.0 ] ™
| L T T T T T LD | LAtk I T B L, A L LA L |
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
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TY2-415

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

20 Width §333.3 Hz

16 repetitions

256 increments
OBSERVE C13, 125.6901763 MHz
DECOUPLE H1, 499.8638312 MHz
Power 40 dB

on during acquisition

off during delay

WALTZ=16 modulated
DATA PROCESSING

Line broadéning 1.0 Hz
F1 DATA PROCESSING

Line broadening 0.3 Hz
FT size 4036 x 1024
Total time 1 hr, 53 min, & sec

65 60 55 50 45
F2 (ooml
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CH2 carbons

CHZ2 carbons
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TYZ-416

OAc
exp? sZpul NHMS
SAMPLE DEC. & VT
date Jul 18 2008 dfrg 488 .864
solvent CDC13  dn H1
ile exp dpwr an 19
ACQUISITION dof o
sfrg 499.864 dm nnn
tn H1 dmm C
at 5.016 dmf 200
ng 65536 dseq
W 6533.3 dres 1.0
b 4000 homo n
bs 9 DECZ
tpwr 61 dfrg2 o
pw 13.5 dn2
dl 0.100 dpwri i
tof 269.9 dof2 o
nt 16  dm2 n
ct 16 dmm2 -1
alock n dmfz 200
gain not used dseqg2
dresz 1.0
11 n  homo? n
in n DEC3
dp y dfrg3 a
hs nn  dn3
DISPLAY dpwr3 1
sp =102.2 dof3 L]
wp 505%9.3 dm3 n
L H 21 dmm3 [
sC 0 dmf3 200
we 250 dseqd
hzZmm 20.40 dres3 1.0
is 69.57 3 n
rfl 4138.7 PROCESSING
rfp 3634.0 wtfile
th 7 proc ft
ins 2.000 Fn 65536
ait ph math f
werr
Wexp process plH
whs
wnt wft
R Ji[ Bl :
_—1 e I T T T |' T T T | T T | T T I T L] T T T l
9 a3 5 3 2 ppm
e e = —_—
0.725 3.07 2.53
.00 1.83 5.43



TY2-416

exp3 sZpul
SAMPLE DEC. & VT
date Jul 18 2008 dfrg 199 .8684
salvent COC13 dn H1
file exp dpwr a0
ACQUISITION dof 0
sfrog 125.702 dm vy
tm C13 dmm W
at 1.215 dmf B787.35
ng 65536 dseg
& 26963.3 dres 1.0
i 15000 homo n
bs 1 DECZ
tpwr 52 dfrgq2 ]
P 10.2 dn2
dl 1.8B00 dpwrz 1
tof 194.5 dof2 [1}
nt 1000 dm2 n
ct 122 dmm2 [
alock n dmf2 o000
gain not used dseq?
FLAGS dres? 1.0
n homo2 n
in n DEC3
dp y dfrg3 i}
hs nn dn3
DISPLAY dpwr3 1
sp =1401.5 dof3 o
wp 26962.% dm3 n
Vs 35  dmm3 (=
sC 0 dmf3 10000
We 250 dseq3
I Zmm 107 .85 dresd 1.0
is 500.00 homo3
rfl 11108.9 PROCESSING
rfp 3707.1 1b not used
th 3 wtfile
ins 100.000 proc ft
ai cdc ph fn 131072
math f
werr
wWexXp
whs
wnt -
[ -
oo g ~
32"’. - =
Pty
55 " g
L “e
g T
(7,
-
ur
W o o} =
o L
w 2 =
& 3 =
|
i
|
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TY2-116

Pulse Sequence: relayh

Solvent: CDCT3
Ambient temperature
INOVA-500 “nmr2a.chem.nd.edu"

Relax. delay 1.300 sec

cosY %0-90

Acqg. time 0.157 sec

Width 6533.3 Hz

20 Width 6533.3 Hz

32 repetitions

256 ipcrements
OBSERVE Hi, 499.8611703 MHz
DATA PROCESSING

Sine bell 0.078 sec
F1 DATA PROCESSING

Sine bell 0.038 sec
FT size 20438 x 2048
Total time 3 hr, 23 min, 10 sec

S L __)‘IJL..

S121

Fz |
(ppmY = &
e S
| & .
2.0 . ’ i
z.5-
: ]
3.0 " o " "
3.5 @ & )
4.0
4.5
5.0—
] [
R 1§ T T T T T T T T T T T T T II T T 7T I T I'l'!l II|| III||
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)




TYE=416

Pulse Sequence: hetcor

Solvent: CDCI13

Ambient temperature

User: 1-14-87

File: TY2-416-CH

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

Relax. delay 1.500 sec

Acg. time 0.111 sec

Width 16403.5 Hz

2D Width 6533.3 Hz

32 repetitions

256 increments
OBSERVE ©C13, 125.69501591 MHz
DECOUPLE H1, 499 8639312 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 » 1024

Total time 3 hr, 46 min, 5 sec
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CH2 carbons

CHZ carbons

CH carbons

@ll protonated carbons
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