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1. Experimental data for compounds

N-Ethyl-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-b-mannitol (13b)

According to the general reductive amination procedures, product 13b (99.5 mg, 89% yield) was obtained from 10 (0.10 g,
0.41 mmol) and 40% agq. acetaldehyde (142.6 pL, 1.23 mmol) as a light yellow syrup. [a]3 -41.0 (c 1.80 in CH,Cl,); Vmax/cm-?
2985 s, 2933 s, 2800 w, 1704 w, 1455 w, 1380s, 1267 m, 1208 vs, 1157 s, 1103 m, 1058 s, 991 w, 931 w, 860 m, 844 m, 514
w; 61 (500 MHz; CDCls) 4.60-4.56 (2H, m), 4.46 (1H, td, J= 7.5 Hz, 2.0 Hz), 4.19 (1H, t, J = 7.8 Hz), 3.99 (1H, t, J = 7.5 Hz), 3.26
(1H, d, J=11.1 Hz), 3.11 (1H, dq, J=12.4 Hz, 7.5 Hz) 2.62 (1H, d, J = 2.3 Hz), 2.15-2.08 (2H, m), 1.45 (3H, s), 1.43 (3H, s), 1.33
(3H, s), 1.28 (3H, s), 1.04 (3H, t, J = 7.5 Hz); 6c (125 MHz; CDCIs) 110.9, 107.1, 81.2, 77.6, 75.2, 67.6, 65.8, 58.5, 47.8, 26.2,
25.8,24.7,24.0, 12.5; HRMS(ESI) calcd for C14H26NO4* [M+H]*272.18563, found 272.18515.
N-Ethyl-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (14b)

According to the general deprotection procedures, product 14b (16.7 mg, 100% yield) was obtained from 13b (20.0 mg,
0.07 mmol) as a white solid. M.p. 142-143 °C; [a]7 -36.8 (c 0.35 in CH3Cl1); Vmax/cm 23420 vs, 2926 vw, 1653 w, 1132 w,
1098 w, 1044 m, 625 vw; 6y (500 MHz; D,0) 4.57-4.51 (2H, m), 4.22 (1H, dd, J= 11.0 Hz, 5.0 Hz), 3.83 (2H, m), 3.65 (1H, t,J =
4.1Hz), 3.59 (3H, m) 3.19-3.12 (1H, m) 1.35 (3H, t, J = 7.3 Hz); 6¢ (125 MHz; D,0) 70.8, 68.5, 68.1, 67.3, 62.5, 54.6, 49.3, 9.3;
HRMS(ESI) calcd for CsH1gNO4* [M+H]*192.12303, found 192.12280.
N-Propyl-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-b-mannitol (13c)

According to the general reductive amination procedures, product 13c (45.2 mg, 77% vyield) was obtained from 10 (50.0
mg, 0.21 mmol) and propanal (45.7 pL, 0.63 mmol) as a light yellow syrup. [a]> -57.1 (¢ 1.90 in CHCl); Vmax/cm12985 s,
2934 s, 2874 m, 2783 w, 1709 w, 1456 m, 1380s, 1267 m, 1208 vs, 1157 s, 1098 m, 1059 s, 990 w, 935 w, 860 s, 842 m, 514
w; 84 (400 MHz; CDCls) 4.59-4.54 (2H, m), 4.46 (1H, td, J= 7.2 Hz, 1.6 Hz), 4.21 (1H, t, J = 8.0 Hz), 3.98 (1H, t, J = 7.6 Hz), 3.25
(1H, d, J = 10.8 Hz), 3.05-2.98 (1H, m) 2.61 (1H, d, J = 2.8 Hz), 2.07-1.99 (2H, m), 1.51-1.42 (8H, m), 1.32 (3H, s), 1.27 (3H, s),
0.89 (3H, t, J = 7.4 Hz); 6c (100 MHz; CDCl5) 110.0, 107.1, 81.1, 77.7, 75.3, 67.9, 65.7, 59.1, 56.0, 26.2, 25.9, 24.9, 24.0, 20.9,
11.8; HRMS(ESI) calcd for C1sH2sNO4* [M+H]*286.20168, found 286.20103.

N-Propyl-1,4-dideoxy-1,4-imino-p-mannitol hydrochloride (14c)

According to the general deprotection procedures, product 14c (25.3 mg, 100% yield) was obtained from 13c (30.0 mg,
0.10 mmol) as a light yellow syrup. [a]y-36.1 (¢ 0.85 in CH,Cl,); Vmax/cm™3392 vs, 2927 m, 2856 w, 1653 w, 1405 w, 1108
w,1044 m, 560 w; &y (400 MHz; D,0) 4.55-4.51 (2H, m), 4.23-4.22 (1H, m), 3.88-3.80 (2H, m), 3.67 (1H, s), 3.56 (2H, d, J =
7.3 Hz) 3.40-3.33 (1H, m), 3.10-3.03 (1H, m), 1.77-1.75 (2H, m), 0.98 (3H, t, J = 7.2 Hz); 6c (100 MHz; D,0) 70.7, 68.8, 68.6,
67.3,62.6, 55.0, 55.4, 18.1, 10.1; HRMS(ESI) calcd for CoH20NO4* [M+H]* 203.13868, found 206.13845.
N-Butyl-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-p-mannitol (13d)

According to the general reductive amination procedures, product 13d (51.1 mg, 87% vyield) was obtained from 10 (48.7
mg, 0.20 mmol) and n-butanal (54.1 pL, 0.60 mmol) as a colorless syrup. [a]3'-46.8 (c 1.12 in CH2Cl3); Vmax/cm13032 w,
2985 m, 2959 m, 2933 s, 2873 w, 2783 w, 1707 w, 1457 w, 1370's, 1266 m, 1208 vs, 1156 s, 1089 m, 1058 m, 860 m, 844
m, 514 w; &y (400 MHz; CDCl3) 4.59-4.54 (2H, m), 4.46 (1H, t, J= 7.2 Hz), 4.20 (1H, t, J = 7.6 Hz), 3.98 (1H, t, J = 7.6 Hz), 3.25
(1H, d, J = 11.0 Hz), 3.11-3.04 (1H, m), 2.59 (1H, d, J = 2.0 Hz), 2.06-1.98 (2H, m), 1.43-1.27 (16H, m), 0.90 (3H, t, J = 7.2 Hz);
6¢ (100 MHz; CDCls) 111.0, 107.1, 81.1, 77.7, 75.3, 68.1, 65.7, 59.1, 54.0, 30.0, 26.3, 25.9, 24.9, 24.0, 20.6, 14.1; HRMS(ESI)
calcd for C16H30NO4* [M+H]*300.21693, found 300.21697.

N-Butyl-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (14d)

According to the general deprotection procedures, product 14d (13.6 mg, 99% yield) was obtained from 13d (16.0 mg, 0.05
mmol) as a light yellow syrup. [a];’ -41.4 (c 0.35 in CH30H); Vmax/cm™13347 s, 2961 m, 2937 w, 2873 w, 1111 m, 1034 m; &y
(400 MHz; CDCls) 4.58-4.50 (2H, m), 4.22 (1H, q, J = 5.1 Hz), 3.88-3.80 (2H, m), 3.67 (1H, t, J = 4.1 Hz), 3.56 (2H, d, J = 7.4
Hz), 3.44-3.37 (1H, m), 1.81-1.66 (2H, m), 1.46-1.33 (2H, m), 0.94 (3H, t, J = 7.3 Hz); 6c(100 MHz; CDCl3) 70.7, 68.8, 68.6,
67.3,62.6,55.4,54.4, 26.4,19.2, 12.7;1 HRMS(ESI) calcd for C1oH22NO4* [M+H]*220.15433, found 220.15401.
N-Pentyl-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-d-mannitol (13e)

According to the general reductive amination procedures, product 13e (108.2 mg, 84% yield) was obtained from 10 (100.0
mg, 0.41 mmol) and n-pentanal (137.8 pL, 1.23 mmol) as a colorless syrup. [a]a'-34.0 (c 1.97 in CH2Cl2); Vmax/cm1 2990 m,
2956 m, 2927 vs, 2858 m, 2790 w, 1684 m,1458 m, 1379 s, 1208 s, 1155 m, 1094 m, 1044 m, 861 m, 419 w; 64 (400 MHz;
CDCl3) 4.59-4.54 (2H, m), 4.46 (1H, td, J= 7.2 Hz, 1.6 Hz), 4.19 (1H, t, J = 7.6 Hz), 3.98 (1H, t, J = 7.6 Hz), 3.25 (1H, d, J = 11.0
Hz), 3.09-3.01 (1H, m), 2.59 (1H, d, J = 2.7 Hz), 2.06-1.97 (2H, m), 1.46-1.21 (18H, m), 0.88 (3H, t, J = 7.2 Hz); &c (100 MHz;
CDCl3) 111.0, 107.12, 81.1, 77.7, 75.3, 68.0, 65.7, 59.1, 54.2, 29.6, 27.4, 26.3, 25.9, 24.9, 24.0, 22.6, 14.1; HRMS(ESI) calcd for
Ci7H32NO4* [M+H]*314.23258, found 314.23238.

N-Pentyl-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (14e)



According to the general deprotection procedures, product 14e (13.6 mg, 99% yield) was obtained from 13e (16.0 mg, 0.05
mmol) as a light yellow syrup. [a]3’-41.9 (¢ 0.53 in CH30H); Vma/cm™13362 s, 2958 m, 2937 m, 2873 w, 1653 m, 1458 w,
1113 m, 1050 m, 517 w; & (400 MHz; D,0) 4.53-4.47 (2H, m), 4.18 (1H, q, J = 5.2 Hz), 3.86-3.78 (2H, m), 3.53 (1H, s),
3.45-3.44 (2H, d, J= 6.8 Hz), 3.32-3.24 (1H, m), 3.02-2.95 (1H, m), 1.72-1.67 (2H, m), 1.36-1.31 (4H, m), 0.89 (3H, t,J=7.2
Hz); 6¢ (100 MHz; D,0) 71.0, 68.8, 68.4, 67.8, 62.7, 55.4, 54.8, 28.0, 24.4, 21.5, 13.0; HRMS(ESI) calcd for C11H24NO4* [M+H]*
234.16998, found 234.16964.

N-Hexyl-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-b-mannitol (13f)

According to the general reductive amination procedures, product 13f (66.7 mg, 84% yield) was obtained from 10 (59.0 mg,
0.24 mmol) and n-hexanal (88.4 pL, 0.72 mmol) as a colorless syrup. [a]3'-54.6 (c 1.86 in CH2Cly); Vmax/cm1 2984 m, 2956 m,
2928 s, 2859 m, 2782 w, 1456 w,1369 s, 1265 m, 1206 vs, 1154 s, 1092 m, 1047s, 989 w, 860 m, 843 m, 419 w; &4 (400
MHz; CDCl3) 4.60-4.55 (2H, m), 4.46 (1H, td, J= 7.3 Hz, 1.6 Hz), 4.20 (1H, t, J = 7.6 Hz), 3.98 (1H, t, J = 7.6 Hz), 3.26 (1H, d, J =
11.0 Hz), 3.09-3.02 (1H, m), 2.59 (1H, d, J = 2.6 Hz), 2.07-1.98 (2H, m), 1.44-1.27 (20H, m), 0.88 (3H, t, J = 6.4 Hz); 6¢(100
MHz; CDCl5) 111.0, 107.1, 81.1, 77.7, 75.3, 68.0, 65.8, 59.1, 54.2, 31.8, 27.7, 27.0, 26.3, 25.9, 24.9, 24.0, 22.6, 14.0;
HRMS(ESI) calcd for C1gH34NO4* [M+H]*328.24824, found 328.24786.

N-Hexyl-1,4-dideoxy-1,4-imino-pD-mannitol hydrochloride (14f)

According to the general deprotection procedures, product 14f (23.4 mg, 100% yield) was obtained from 13f (27.0 mg, 0.08
mmol) as a light yellow syrup. [a]5°-46.9 (c 1.05 in CH30H); Vmax/cm13348 vs, 2956 m, 2930 m, 2859 w, 1457 w, 1115 m,
1034 w; 64 (500 MHz; D,0) 4.57-4.51 (2H, m), 4.22 (1H, q, J= 4.5 Hz), 3.84 (2H, qd, J= 11.9 Hz, 6.2Hz), 3.66 (1H, s), 3.55 (2H,
d, J= 7.4 Hz), 3.42-3.35 (1H, m), 3.12-3.07 (1H, m), 1.78-1.69 (2H, m), 1.39-1.32 (6H, m), 0.87 (3H, t, J = 5.5 Hz); &¢ (125 MHz;
D,0) 70.7, 68.7, 68.6, 67.2, 62.5, 55.3, 54.5, 30.3, 25.3, 24.2, 21.6, 13.1; HRMS(ESI) calcd for C1,H26NO4* [M+H]*248.18563,
found 248.18526.

N-Heptyl-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-D-mannitol (13g)

According to the general reductive amination procedures, product 13g (106.7 mg, 76% yield) was obtained from 10 (100
mg, 0.41 mmol) and n-heptanal (165.2 pL, 1.23 mmol) as a colorless syrup. [a]Z' -45.6 (¢ 1.49 in CH,Cl,); Vinax/cm12985 m,
2956 m, 2928 vs, 2858 m, 2783 w, 1457 w, 1379 s, 1267 m, 1208 vs, 1156 s, 1094 m, 1049 s, 990 w, 931 s, 860 m, 844 m,
514 w; 6y (500 MHz; CDCls) 4.58-4.54 (2H, m), 4.46 (1H, t, J= 7.5 Hz), 4.18 (1H, t, J = 7.5 Hz), 3.98 (1H, t, J = 7.5Hz, H1), 3.25
(1H, d, J = 11.0 Hz), 3.08-3.02 (1H, m), 2.59 (1H, d, J = 3.5 Hz), 2.06-1.98 (2H, m), 1.43-1.27 (22H, m), 0.87 (3H, t, J = 6.3 Hz);
6¢(125 MHz; €DCl5) 111.0, 107.1, 81.1, 77.7, 75.3, 68.0, 65.8, 59.1, 54.3, 31.9, 29.3, 27.7, 27.4, 26,3, 25.9, 24.9, 24.0, 22.7,
14.1; HRMS(ESI) calcd for C19H36NO4* [M+H]*342.26389, found 342.26332.

N-Heptyl-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (14g)

According to the general deprotection procedures, product 14g (30.5mg, 100% vyield) was obtained from 13g (35.0 mg,
0.10 mmol) as a light yellow syrup. [a]5’-28.7 (¢ 0.28 in CH30H); Vmax/cm™13349 s, 2956 m, 2929 s, 2859 w, 1684 w, 1458 w,
1117 w, 1041 m; 64 (400 MHz; D,0O) 4.59-4.51 (2H, m), 4.23 (1H, q, J= 5.1 Hz), 3.90-3.81 (2H, m), 3.67 (1H, t, J= 4.0 Hz), 3.56
(2H, d, J= 7.6 Hz), 3.44-3.37 (1H, m), 3.15-3.07 (1H, m), 1.76-1.71 (2H, m), 1.37-1.30 (8H, m), 0.88 (3H, t, J = 7.2 Hz); 6¢(100
MHz; D,0) 70.7, 68.8, 68.6, 67.3, 62.6, 55.4, 54.6, 30.7, 27.8, 24.3, 21.8, 13.3; HRMS(ESI) calcd for C;3H2sNO4* [M+H]*
262.20128, found 262.20098.

N-Octyl-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-p-mannitol (13h)

According to the general reductive amination procedures, product 13h (57.0 mg, 78% vyield) was obtained from 10 (50.0
mg, 0.21 mmol) and n-octanal (98.4 uL, 0.63 mmol) as a light yellow syrup. [a]2°-38.1 (c 0.53 in CH,Cl,); Vmax/cm12986 m,
2956 m, 2927 vs, 2856 m, 2790 w, 1684 m, 1460 m, 1380 s, 1267 m, 1208 s, 1157 m, 1095 m, 1052 m, 860 m, 844 w, 511
w; 64 (500 MHz; CDCls) 4.59-4.55 (2H, m), 4.46 (1H, td, J= 7.5 Hz, 1.5 Hz), 4.19 (1H, t, J = 7.5 Hz), 3.98 (1H, t, J = 7.5 Hz), 3.25
(1H, d, J = 11.0 Hz), 3.08-3.02 (1H, m), 2.59 (1H, d, J = 3.0 Hz), 2.06-1.98 (2H, m), 1.47-1.27 (24H, m), 0.87 (3H, t, J = 6.5 Hz);
6c (125 MHz; CDCl5) 111.0, 107.1, 81.1, 77.71, 75.3, 68.0, 65.8, 59.1, 54.3, 31.9, 29.6, 29.3, 27.8, 27.4, 26.3, 25.87, 24.9,
24.1,22.7,14.1; HRMS(ESI) calcd for CoH3sNO4* [M+H]* 356.27954, found 356.27921.
N-Octyl-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (14h)

According to the general deprotection procedures, product 14h (21.9 mg, 100% yield) was obtained from 13h (25.0 mg,
0.07 mmol) as a light yellow syrup. [a];’ -39.2 (c 0.39 in CH30H); Vmax/cm™13377 vs, 2956 m, 2926 s, 2856 m, 1647 w, 1456
w, 1119 m, 1041 w, 517 w; 6y (400 MHz; D,0) 4.58-4.50 (2H, m), 4.22 (1H, q, J= 5.1 Hz), 3.88-3.80 (2H, m), 3.66 (1H, t, J=
4.2 Hz), 3.56 (2H, d, J= 7.4 Hz), 3.43-3.36 (1H, m), 3.13-3.06 (1H, m), 1.79-1.67 (2H, m), 1.36-1.28 (10H, m), 0.86 (3H, t, J =
6.4 Hz); 6c (100 MHz; D,0) 70.7, 68.7, 68.6, 67.3, 62.5, 55.3, 54.6, 30.9, 28.11, 28.08, 25.7, 24.3, 21.9, 13.4; HRMS(ESI) calcd
for C14H3oNO4* [M+H]*276.21693, found 276.21684.

N-Nonyl-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-b-mannitol (13i)

According to the general reductive amination procedures, product 13i (64.7 mg, 71% yield) was obtained from 10 (60.0 mg,
0.25 mmol) and n-nonanal (128.9 pL, 0.75 mmol) as a colorless syrup. [a]y -45.4 (c 0.55 in CHCly); Vmax/cm 12984 w, 2925
vs, 2855 m, 2783 w, 1457 w, 1369 m, 1266 w, 1027 s, 1155 m, 1050 m, 1105 vs, 860 w, 843 w; &y (500 MHz; CDCls)

2



4.59-4.55 (2H, m), 4.46 (1H, t, J = 7.0 Hz), 4.19 (1H, t, J = 7.5 Hz), 3.98 (1H, t, J = 7.5 Hz), 3.25 (1H, d, J = 11.5 Hz), 3.08-3.02
(1H, m), 2.59 (1H, d, J = 3.0 Hz), 2.06-1.98 (2H, m), 1.43 (8H, s), 1.33-1.25 (18H, m), 0.87 (3H, t, J = 6.5 Hz); 6c (125 MHz;
CDCl3) 111.0, 107.1, 81.1, 77.7, 75.3, 68.0, 65.7, 59.1, 54.3, 31.9, 29.6, 29.3, 27.7, 27.4, 26.3, 25.9, 24.9, 24.1, 22.7, 14.1;
HRMS(ESI) calcd for C23H40NO4* [M+H]*370.29519, found 370.29464.

N-Nonyl-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (14i)

According to the general deprotection procedures, product 14i (26.4 mg, 100% yield) was obtained from 13i (30.1 mg, 0.08
mmol) as a light yellow syrup. [a]5’-32.1 (c 0.86 in CH3OH); Vma/cm™13308 s, 2925 vs, 2855 m, 1116 m, 1044 w, 419 m; &y
(400 MHz; D,0) 4.53-4.50 (2H, m), 4.20 (1H, m), 3.82 (2H, s), 3.64 (1H, s), 3.53 (2H, d, J = 6.7 Hz), 3.38-3.34 (1H, m),
3.11-3.07 (1H, m), 1.73 (2H, s), 1.32-1.26 (12H, m), 0.84 (3H, s); 8¢ (100 MHz; D,0) 70.7, 68.7, 68.5, 67.2, 62.5, 55.3, 54.5,
31.0, 28.3, 28.2, 28.1, 25.6, 24.2, 21.9, 13.3; HRMS(ESI) calcd for C;5H3,NO4* [M+H]*290.23258, found 290.23267.
N-(But-3-en-1-yl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-p-mannitol (16b)

According to the general nucleophilic substitution procedures, product 16b (63.1 mg, 86% vyield) was obtained from 10
(60.0 mg, 0.25 mmol) and 1-bromo-4-butene (38.3 uL, 0.38 mmol) as a colorless syrup. [aly -53.1 (c 0.36 in CH,Cl,);
Vmax/CM12984 m, 2934 m, 2797 w, 1370's, 1267 w, 1207 vs, 1155 m, 1098 m, 1047 s, 990 w, 912 w, 860 m, 844 w; &y (400
MHz; CDCl5) 5.81 (1H, ddt, J = 17.0 Hz, 10.3 Hz, 6.5 Hz), 5.06-4.95 (2H, m), 4.60-4.55 (2H, m), 4.46 (1H, td, J= 6.4 Hz, 1.6 Hz),
4.21 (1H, t, J = 8.0 Hz), 3.98 (1H, t, J = 7.6 Hz), 3.27 (1H, d, J = 10.8 Hz), 3.20-3.13 (1H, m), 2.67 (1H, dd, J= 4.3 Hz, 1.1 Hz),
2.24-2.11 (4H, m), 1.43 (6H, s), 1.32 (3H, s), 1.27 (3H, s); 6c(100 MHz; CDCl;) 136.7, 115.3, 111.1, 107.1, 81.0, 77.7, 75.3,
67.6,65.7,59.1, 53.3, 31.9, 26.2, 25.8, 24.8, 24.0; HRMS(ESI) calcd forCigHsNO4* [M+H]*298.20128, found 298.20101.
N-(But-3-en-1-yl)-1,4-dideoxy-1,4-imino-b-mannitol hydrochloride (17b)

According to the general deprotection procedures, product 17b (34.1mg, 100% yield) was obtained from 16b (40.0mg, 0.13
mmol) as a light yellow syrup. [a]3’-30.6 (c 0.60 in CH30H); Vima/cm23356 vs, 2926 w, 2379 w, 2320 w, 1732 w, 1510 w,
1458 w, 1338 w, 1127 m, 1033 w, 1002 w, 933 w; 64 (400 MHz; D,0) 5.83 (1H, ddt, J = 17.1 Hz, 10.3 Hz, 6.7 Hz), 5.30-5.21
(2H, m), 4.59-4.52 (2H, m), 4.24 (1H, q, J = 5.0 Hz), 3.90 (1H, dd, J = 11.9 Hz, 5.9 Hz), 3.83 (1H, dd, J = 11.8 Hz, 4.8 Hz), 3.72
(1H, t, J = 4.3 Hz), 3.59-3.51 (3H, m), 3.25-3.18 (1H, m), 2.61-2.49 (2H, m); ¢ (100 MHz; D,0) 132.4, 118.8, 70.6, 69.3, 68.6,
67.1,62.6, 55.4, 53.6, 28.9; HRMS(ESI) calcd for C10H20NO4* [M+H]*218.13868, found 218.13830.
N-(Pent-4-en-1-yl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-p-mannitol (16c)

According to the general nucleophilic substitution procedures, product 16c (908.7mg, 71% yield) was obtained from 10 (1.0
g, 4.11 mmol) and 1-bromo-5-pentene (0.73 mL, 6.17 mmol) as a colorless syrup. [a]3'-26.1 (c 1.72 in CH,Cly); Vmax/cm™
3392 w, 3081 w, 2986 s, 2935 s, 2801 w, 1698 s, 1642 m, 1458 w, 1381 s, 1268 m, 1209 vs, 1157 m, 1097 m, 1056 s, 991 w,
916 s, 860 m, 517 w; &y (400 MHz; CDCls) 5.88-5.78 (1H, m), 5.03-5.02 (1H, m), 4.95-4.92 (1H, m) 4.60-4.55 (2H, m), 4.46
(1H, td, J= 7.8 Hz, 1.7 Hz), 3.98 (1H, t, J = 7.5 Hz), 3.98 (1H, t, J = 7.6 Hz), 3.26 (1H, d, J = 11.0 Hz), 3.08 (1H, dt, J = 12.2 Hz,
8.5 Hz), 2.60 (1H, d, J = 2.7 Hz), 2.17-1.99 (4H, m), 1.60-1.51 (2H, m), 1.43 (6H, s), 1.32 (3H, s), 1.27 (3H, s); 6¢ (100 MHz;
CDCls3) 138.8, 114.4, 111.0, 107.1, 81.1, 77.7, 75.3, 68.1, 65.7, 59.1, 53.7, 31.5, 27.1, 26.3, 25.9, 24.8, 24.0; HRMS(ESI) calcd
for C17H30NO4* [M+H]*312.21693, found 312.21667.

N-(Pent-4-en-1-yl)-1,4-dideoxy-1,4-imino-pD-mannitol hydrochloride (17c)

According to the general deprotection procedures, product 17c (85.0 mg, 99% vyield) was obtained from 16¢ (100.0 mg,
0.32 mmol) as a light yellow syrup. [a]5’-16.8 (¢ 0.75 in CH30H); Vmax/cm13420 vs, 2973 w, 1684 w, 1559 w, 1402 m, 1127
w, 1038 w, 594 w; 6y (400 MHz; D,0) 5.89-5.82 (1H, m), 5.14-5.06 (2H, m), 4.53-4.50 (2H, m), 4.20 (1H, s), 3.86-3.82 (2H,
m), 3.68-3.62 (1H, m), 3.56-3.54 (2H, m), 3.40-3.36 (1H, m), 3.13-3.09 (1H, m), 2.16-2.15 (2H, m), 1.95-1.78 (2H, m); ¢ (100
MHz; D,0) 137.0, 116.0, 70.7, 68.8, 68.6, 67.2, 62.5, 55.4, 53.9, 29.8, 23.5; HRMS(ESI) calcd for Ci1H22NO4* [M+H]*
232.15433, found 232.15405.

N-(Hex-5-en-1-yl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-p-mannitol (16d)

According to the general nucleophilic substitution procedures, product 16d (40.0 mg, 56% vyield) was obtained from 10
(54.0 mg, 0.22 mmol) and 1-bromo-6-hexene (44.5 uL, 0.33 mmol) as a colorless syrup. [a]¥-51.1 (c 1.17 in CH,Cl,);
Vmax/cmM12984 m, 2930 s, 2859 w, 2783 w, 1456 w, 1370 m, 1266 w, 1207 vs, 1155 m, 1051 s, 990 w, 910 w, 860 m, 844 w;
61 (400 MHz; CDCls) 5.85-5.75 (1H, m), 5.02-4.92 (2H, m), 4.59-4.55 (2H, m), 4.47 (1H, t, J = 7.2 Hz), 3.98 (1H, t, J = 7.6 Hz),
3.25 (1H, d, J = 11.0 Hz), 3.11-3.04 (1H, dt, J = 12.0 Hz, 8.0 Hz), 2.60 (1H, d, J = 2.7 Hz), 2.07-2.00 (4H, m), 1.47-1.35 (10H,
m), 1.33 (3H, s), 1.27 (3H, s); 6¢ (100 MHz; CDCls) 139.0, 114.3, 111.0, 107.1, 81.1, 77.7, 75.3, 68.1, 65.7, 59.1, 54.0, 33.7,
27.2,26.7,26.3,25.9, 24.8, 23.9; HRMS(ESI) calcd for C1gH3,NO4* [M+H]*326.23258, found 326.23225.
N-(Hex-5-en-1-yl)-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (17d)

According to the general deprotection procedures, product 17d (25.9 mg, 100% yield) was obtained from 16d (30.0 mg,
0.09 mmol) as a light yellow syrup. [a]y -40.9 (c 0.44 in CH30H); Vmax/cm13362 vs, 2943 m, 2836 w, 1640 m, 1447 m, 1126
m, 1024 s, 918 w, 556 m; 6y (400 MHz; D,0) 5.88 (1H, ddt, J = 17.1 Hz, 10.3 Hz, 6.7 Hz), 5.11-5.03 (2H, m), 4.57-4.50 (2H,
m), 4.22 (1H, q, J = 5.0 Hz), 3.88-3.79 (2H, m), 3.66 (1H, t, J = 4.1 Hz), 3.56-3.54 (2H, m), 3.45-3.35 (1H, m), 3.15-3.07 (1H,



m), 2.12 (2H, q, J = 6.9 Hz), 1.78-1.75 (2H, m), 1.51-1.47 (2H, m); 6¢ (100 MHz; D,0O) 138.6, 115.0, 70.6, 68.7, 68.5, 67.2,
62.5,55.3,54.17, 32.2, 24.8, 23.6; HRMS(ESI) calcd for C12H24NO4* [M+H]*246.16998, found 246.16957.
N-(Hept-6-en-1-yl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-p-mannitol (16e)

According to the general nucleophilic substitution procedures, product 16e (398 mg, 87% yield) was obtained from 10
(328.0 mg, 1.35 mmol) and 1-bromo-7-heptene (358.6 mg, 2.03 mmol) as a colorless syrup. [a]2’-51.5 (c 1.13 in CH,Cly);
Vmax/cmM™12985 m, 2930 s, 2859 w, 2783 w, 1643 vw, 1458 w, 1380's, 1267 m, 1208 vs, 1156 s, 1102 m, 1051 s, 991 m, 910
w, 860 m, 844 m, 514 vw; 8y (400 MHz; CDCls) 5.85-5.75 (1H, m), 5.00-4.90 (2H, m), 4.59-4.54 (2H, m), 4.46(1H, t, J = 7.3
Hz), 4.18 (1H, t, J = 7.8 Hz), 3.98 (1H, t, J = 7.6 Hz), 3.25 (1H, d, J = 11.0 Hz), 3.20-3.13 (1H, dt, J= 12.0 Hz, 8.1 Hz), 2.59 (1H,
d, J =2.4 Hz), 2.06-1.98 (4H, m), 1.51-1.27 (18H, m); 6¢ (100 MHz; CDCls) 139.0, 114.2, 111.0, 107.1, 81.1, 77.7, 75.3, 68.0,
65.7, 59.1, 54.1, 33.8, 28.8, 27.6, 26.87, 26.28, 25.86, 24.9, 24.0; HRMS(ESI) calcd for C19H34NO4* [M+H]*340.24824, found
340.24800.

N-(Hept-6-en-1-yl)-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (17¢)

According to the general deprotection procedures, product 17e (20.0 mg, 100% yield) was obtained from 16e (22.0 mg,
0.06 mmol) as a light yellow syrup. [a]5’-40.5 (c 0.77 in CH30H); Vmax/cm™3349 vs, 2935 m, 2859 w, 1640 w, 1417 m, 1126
m, 1043 m, 998 w, 911 w, 554 w; &4 (400 MHz; D,0) 5.93 (1H, ddt, J = 17.1 Hz, 10.3 Hz, 6.7 Hz), 5.11-5.01 (2H, m), 4.60-4.53
(2H, m), 4.24 (1H, q, J = 5.0 Hz), 3.91-3.82 (2H, m), 3.68 (1H, t, J = 4.1 Hz), 3.58 (2H, d, J = 7.4 Hz,), 3.46-3.39 (1H, m),
3.16-3.09 (1H, m), 2.11 (2H, q, / = 6.5 Hz), 1.80-1.74 (2H, m), 1.53-1.39 (4H, m); 6c (100 MHz; D,0) 139.6, 114.5, 70.7, 68.8,
68.6,67.3, 62.6,55.4,54.5,32.7,24.4, 25.2, 24.2; HRMS(ESI) calcd for C13H26NO4* [M+H]*260.18563, found 260.18520.
N-(Oct-7-en-1-yl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-D-mannitol (16f)

According to the general nucleophilic substitution procedures, product 16f (134.8 mg, 64% vyield) was obtained from 10
(145.0 mg, 0.60 mmol) and 1-bromo-8-octene (172.0 mg, 0.90 mmol) as a colorless syrup. [a]3'-36.2 (c 0.31 in CH,Cl,);
Vmax/cmM™12984 m, 2928 vs, 2657 m, 2783 w, 1456 w, 1369 m, 1267 m, 1207 s, 1156 m, 1103 w, 1050 m, 990 w, 910 w, 860
m, 843 w; 64 (400 MHz; CDCls) 5.79 (1H, ddt, J = 17.0 Hz, 10.2 Hz, 6.6 Hz), 5.00-4.90 (2H, m), 4.59-4.54 (2H, m), 4.45 (1H, td,
J=7.3Hz, 1.6 Hz), 4.19 (1H, t, J = 7.7 Hz), 3.97 (1H, t, J = 7.5 Hz), 3.24 (1H, d, J = 11.0 Hz), 3.20-3.13 (1H, dt, J = 11.8 Hz, 8.1
Hz), 2.59 (1H, d, J =2.8 Hz), 2.06-1.98 (4H, m), 1.48-1.24 (20H, m); 6c(100 MHz; CDCls) 139.2, 114.1, 111.0, 107.1, 81.1,
77.7,75.3, 68.0, 65.7, 59.1, 54.2, 33.8, 29.1, 28.9, 27.7, 27.2, 26.3, 25.9, 24.9, 24.0; HRMS(ESI) calcd for CyoH3sNO4* [M+H]*
354.26389, found 354.26343.

N-(Oct-7-en-1-yl)-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (17f)

According to the general deprotection procedures, product 17f (43.3 mg, 99% yield) was obtained from 16f (50.0 mg, 0.14
mmol) as a light yellow syrup. [a]5’-36.9 (c 0.96 in CH3OH); Vmaxy/cm'13368 vs, 2928 s, 2859 m, 1640 w, 1458 w, 1126 m,
1044 w, 913 w; 6y (400 MHz; D,0) 5.93 (1H, ddt, J = 17.2 Hz, 10.3 Hz, 6.7 Hz), 5.11-5.00 (2H, m), 4.59-4.52 (2H, m), 4.23
(1H, g, J = 5.1 Hz), 3.90-3.81 (2H, m), 3.66 (1H, t, J = 4.2 Hz), 3.56-3.54 (2H, m), 3.43-3.36 (1H, m), 3.14-3.06 (1H, m), 2.11
(2H, dd, J = 12.4 Hz, 7.8 Hz), 1.82-1.71 (2H, m), 1.47-1.40 (6H, m); &¢ (100 MHz; D,0) 140.1, 114.2, 70.8, 68.7, 68.6, 67.4,
62.6,55.4,54.6,32.9,27.7, 27.6, 25.5, 24.3; HRMS(ESI) calcd for C14H28NO4* [M+H]*274.20128, found 274.20118.
N-(Non-8-en-1-yl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-p-mannitol (16g)

According to the general nucleophilic substitution procedures, product 16g (66.7 mg, 69% yield) was obtained from 10
(64.0 mg, 0.26 mmol) and 1-bromo-9-nonene (61.6 mg, 0.30 mmol) as a colorless syrup. [a]3'-23.4 (c 0.57 in CH,Cl,);
Vmax/cmM™12985 m, 2928 vs, 2856 m, 2784 vw, 1704 w, 1456 w, 1380 m, 1266 w, 1209 s, 1158 m, 1093 w, 1054 m, 910 w,
860 m; &y (400 MHz; CDCls) 5.79 (1H, ddt, J = 17.0 Hz, 10.2 Hz, 6.7 Hz), 5.00-4.90 (2H, m), 4.58-4.54 (2H, m), 4.45 (1H, td, J=
7.3 Hz, 1.6 Hz), 4.18 (1H, t, J = 7.8 Hz), 3.97 (1H, t, J = 7.5 Hz), 3.24 (1H, d, J = 11.0 Hz), 3.05 (1H, dt, J = 12.1 Hz, 8.0 Hz), 2.58
(1H, d, J = 2.4 Hz), 2.06-1.97 (4H, m), 1.43-1.26 (22H, m); &¢ (100 MHz; CDCls) 139.2, 114.1, 111.0, 107.1, 81.1, 77.7, 75.3,
68.1, 65.8, 59.1, 54.2, 33.8, 29.4, 29.1, 28.9, 27.7, 27.3, 26.3, 25.9, 24.8, 24.0; HRMS(ESI) calcd for Cp;H3sNO4* [M+H]*
368.27954, found 368.27932.

N-(Non-8-en-1-yl)-1,4-dideoxy-1,4-imino-pD-mannitol hydrochloride (17g)

According to the general deprotection procedures, product 17g (22.6 mg, 99% yield) was obtained from 16g (26.0 mg, 0.07
mmol) as a light yellow syrup. [a]5’-29.4 (c 0.98 in CH30H); Vmax/cm™13367 vs, 2928 s, 2854 m, 1653 w, 1458 m, 1125 m,
1041 w, 910 w, 726 w, 628 w; 6y (400 MHz; D,0) 5.95 (1H, ddt, J = 17.1 Hz, 10.3 Hz, 6.7 Hz), 5.11-5.00 (2H, m), 4.61-4.54
(2H, m), 4.25 (1H, q, J = 5.1 Hz), 3.92-3.83 (2H, m), 3.69 (1H, t, J = 4.2 Hz), 3.59-3.58 (2H, m), 3.46-3.39 (1H, m), 3.17-3.10
(1H, m), 2.10 (2H, q, J = 6.5 Hz), 1.83-1.73 (2H, m), 1.54-1.29 (8H, m); &¢ (100 MHz; D,0) 140.4, 114.1, 70.8, 68.8, 68.6, 67.3,
62.6, 55.4, 54.6, 33.0, 28.0, 25.6, 24.3; HRMS(ESI) calcd for C15sH30NO4* [M+H]*288.21693, found 288.21672.
N-(Phenethyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-D-mannitol (19b)

According to the general nucleophilic substitution procedures, product 19b (116.1 mg, 74% yield) was obtained from 10
(110.0 mg, 0.45 mmol) and 2-phenyl-1-bromoethane (125.8 mg, 0.68 mmol) as a white solid. M.p. 86-87 °C; [a];'-38.3 (c
0.42 in CH,Cl,); Vimax/cm12985 m, 2922 vs, 2853 m, 2809 w, 2373 w, 1685 w, 1455 w, 1369 m, 1272 w, 1207 s, 1154 m,
1099 m, 1044 s, 991 w, 930 w, 859 w, 755 w, 700 m, 522 m; 64 (400 MHz; CDCls) 7.30-7.26 (2H, m), 7.23-7.17 (3H, m),
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4.64-4.57 (2H, m), 4.47 (1H, td, J = 7.3 Hz, 1.4 Hz), 4.06 (1H, t, J = 7.8 Hz), 3.93 (1H, t, J = 7.5 Hz), 3.41-3.34 (2H, m),
2.80-2.77 (2H, m), 2.73 (1H, d, J =3.8 Hz), 2.40-2.34 (1H, m), 2.23 (1H, dd, J =10.9 Hz, 4.6 Hz), 1.42 (3H, s), 1.41 (3H, s), 1.33
(3H, s), 1.29 (3H, s); &¢ (100 MHz; CDCls) 140.6, 128.8, 128.2, 125.9, 111.1, 107.1, 81.0, 77.7, 75.2, 67.4, 65.6, 59.2, 55.5,
34.1, 26.3, 25.9, 24.8, 23.9; HRMS(ESI) calcd for C0H30NO4* [M+H]*348.21693, found 348.21667.
N-(Phenethyl)-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (20b)

According to the general deprotection procedures, product 20b (17.5 mg, 100% yield) was obtained from 19b (20.0 mg,
0.06 mmol) as a light yellow syrup. [a];’-34.1 (c 0.38 in CH30H); Vma/cm23361 vs, 2923 w, 1651 w, 1460 w, 1419 w, 1127
m, 1033 w, 753 w, 703w, 503 w; &4 (500 MHz; D,0) 7.44-7.41 (2H, m), 7.37-7.36 (3H, m), 4.59-4.55 (1H, m), 4.53-4.52 (1H,
m), 4.22-4.21 (1H, m), 3.86 (1H, dd, J = 11.8 Hz, 6.8 Hz), 3.79 (1H, dd, J = 11.8 Hz, 4.6 Hz), 3.72-3.58 (4H, m), 3.41-3.55 (1H,
m), 3.18-3.07 (2H, m); ¢ (125 MHz; D,0) 136.0, 129.1, 128.8, 127.4, 70.5, 69.3, 68.6, 67.0, 62.5, 55.4, 55.3, 30.7; HRMS(ESI)
calcd for C14H2;NO4* [M+H]*268.15433, found 268.15397.
N-(Phenylproyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-p-mannitol (19c¢)

According to the general nucleophilic substitution procedures, product 19c (117.7 mg, 72% vyield) was obtained from 10
(110.0 mg, 0.45 mmol) and 3-phenyl-1-bromopropane (135.4 mg, 0.68 mmol) as a colorless syrup. [a]z-42.8 (c 2.1 in
CH3Cl,); Vmax/cm™13062 w, 3026 w, 2985 s, 2931 vs, 2855 m, 2785 m, 1706m, 1603 w, 1497 w, 1454 m, 1340 s, 1268 m,1208
vs, 1157 m, 1100 m, 1049 s, 990 w, 931 w, 860 m, 842 m, 747 m, 699 m, 514 w; &4 (400 MHz; CDCl3) 7.28-7.25 (2H, m),
7.19-7.14 (3H, m), 4.60-4.56 (2H, m), 4.45 (2H, td, J = 7.3 Hz, 1.9 Hz), 4.16 (1H, t, J = 7.8 Hz), 3.95 (1H, t, J = 7.5 Hz), 3.29
(1H, d, J = 10.9 Hz), 3.11 (1H, dt, J = 12.2 Hz, 8.4 Hz), 2.75-2.68 (1H, m), 2.62-2.54 (2H, m), 2.13-2.06 (2H, m), 1.85-1.73 (2H,
m), 1.45 (3H, s), 1.36 (3H, s), 1.32 (3H, s), 1.28 (3H, s); &¢ (100 MHz; CDCls) 142.4, 128.4, 128.3, 125.7, 111.0, 107.1, 81.1,
77.7, 75.3, 68.1, 65.8, 59.1, 53.8, 33.6, 29.5, 26.2, 25.9, 24.9, 24.0; HRMS(ESI) calcd for Cp;H3;:NO4* [M+H]* 362.223258,
found 362.23229.

N-(Phenylproyl)-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (20c)

According to the general deprotection procedures, product 20c (26.3 mg, 100% vyield) was obtained from 19c (30.0 mg,
0.08 mmol) as a light yellow syrup. [a]5’-36.1 (c 0.19 in CH30H); Vmax/cm13361 vs, 2922 m, 2854 w, 1653 w, 1455 m, 1419
w, 1130 m, 755 m, 701 m; &4 (400 MHz; D,0) 7.43-7.39 (2H, m), 7.34-7.32 (3H, m), 4.52-4.49 (2H, m), 4.17-4.14 (1H, m),
3.84-3.76 (2H, m), 3.65-3.58 (1H, m), 3.57-3.48 (2H, m), 3.45-3.38 (1H, m), 3.13-3.05 (1H, m), 2.82-2.69 (2H, m), 2.14-2.06
(2H, m); 6¢ (100 MHz; D,0) 140.5, 128.9, 128.5, 126.6, 70.7, 68.8, 68.6, 67.2, 62.5, 55.4, 53.7, 31.7, 26.0; HRMS(ESI) calcd
for C1sH24NO4* [M+H]*282.16998, found 282.16991.
N-(Phenylbutyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-b-mannitol (19d)

According to the general nucleophilic substitution procedures, product 19d (225.8 mg, 77% yield) was obtained from 10
(190.0 mg, 0.78 mmol) and 4-phenyl-1-bromobutane (249.3 mg, 1.17 mmol) as a colorless syrup. [a]-43.5 (c 0.96 in
CH,Cl3); Vimax/cm™12985 m, 2934 m, 2784 w, 1705 w, 1497 vw, 1454 w, 1370 m, 1267 w, 1207 vs, 1155 m, 1050 s, 860 m,
746 w, 699 m, 514 vw; &y (400 MHz; CDCl3) 7.29-7.25 (2H, m), 7.19-7.15 (3H, m), 4.59-4.55 (2H, m), 4.48 (1H, td, J = 7.2 Hz,
1.3 Hz), 4.22 (1H, t, J = 7.7 Hz), 3.99 (1H, t, J = 7.6 Hz), 3.25 (1H, d, J =11.0 Hz), 3.12 (1H, dt, J = 12.2 Hz, 8.4 Hz), 2.69-2.58
(3H, m), 2.08-2.02 (2H, m), 1.77-1.47 (4H, m), 1.45-1.44 (6H, m), 1.33 (3H, s), 1.28 (3H, s); &¢ (100 MHz; CDCl5) 142.7, 128.4,
128.3, 125.6, 111.0, 107.1, 81.1, 77.7, 75.3, 68.1, 65.7, 59.1, 54.0, 35.8, 29.1, 27.4, 26.3, 25.9, 24.8, 23.9; HRMS(ESI)
calcdfor Cy;H3aNO4* [M+H]*376.24824, found 376.24770.

N-(Phenylbutyl)-1,4-dideoxy-1,4-imino-pD-mannitol hydrochloride (20d)

According to the general deprotection procedures, product 20d (44.1 mg, 99% vyield) was obtained from 19d (50.0 mg, 0.13
mmol) as a light yellow syrup. [a];*-36.0 (¢ 0.53 in CH30H); Vmax/cm13355 vs, 2940 m, 1647 w, 1496 w, 1455 m, 1341 w,
1130 m, 1056 w, 1044 w, 748 w, 700 m, 502 w; &y (400 MHz; D,0) 7.40-7.36 (2H, m), 7.31-7.26 (3H, m), 4.48-4.40 (2H, m),
4.12-4.11 (1H, m), 3.78 (2H, d, J = 5.2 Hz), 3.46-3.39 (1H, m), 3.38-3.27 (2H, m), 3.22-3.20 (1H, m), 2.99-2.92 (1H, m),
2.73-7.63 (2H, m), 1.75-1.61 (4H, m); 6¢ (100 MHz; D,0) 142.3, 128.7, 128.6, 126.1, 71.1, 68.9, 68.3, 68.1, 62.7, 55.4, 54.7,
34.4,27.7, 24.4; HRMS(ESI) calcd for C16H26NO4* [M+H]* 296.18563, found 296.18530.
N-(Phenylpentyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-D-mannitol (19e)

According to the general nucleophilic substitution procedures, product 19e (169.5 mg, 73% yield) was obtained from 10
(145.0 mg, 0.60 mmol) and 5-phenyl-1-bromopentane (204.4 mg, 0.90 mmol) as a colorless syrup. [a]3'-42.5 (c 1.88 in
CH,Cl3); Vmax/cm™13026 vw, 2985 m, 2932 vs, 2858 m, 2783 w, 1496 w, 1454 w, 1379 s, 1367 m, 1207 vs, 1156 m, 1102 m,
1053 s, 860 m, 843 w, 699 m, 514 vw; &4 (400 MHz; CDCl3) 7.28-7.24 (2H, m), 7.17-7.14 (3H, m), 4.59-4.54 (2H, m), 4.46
(1H, td, J = 7.3 Hz, 1.6 Hz), 4.19 (1H, t, J = 7.8 Hz), 3.98 (1H, t, J = 7.5 Hz), 3.25 (1H, d, J = 11.0 Hz), 3.07 (1H, dt, J = 11.7 Hz,
8.1 Hz), 2.62-2.58 (3H, m), 2.06-1.99 (2H, m), 1.68-1.58 (2H, m), 1.54-1.27 (16H, m); &¢ (100 MHz; CDCls) 142.8, 128.4,
128.2, 125.6, 111.0, 107.1, 81.1, 77.7, 75.2, 68.0, 65.7, 59.1, 54.1, 36.0, 31.5, 27.6, 27.1, 26.3, 25.9, 24.8, 24.0; HRMS(ESI)
caled for Cy3H36NO4* [M+H]*390.26389, found 390.26359.

N-(Phenylpentyl)-1,4-dideoxy-1,4-imino-b-mannitol hydrochloride (20e)



According to the general deprotection procedures, product 20e (35.5 mg, 100% yield) was obtained from 19e (40 mg, 0.10
mmol) as a light yellow syrup. [a]5’-34.9 (¢ 0.57 in CH30H); Vmax/cm™13347 vs, 3025 w, 2934 s, 2857 w, 1653 w, 1452 m,
1128 m, 1042 m, 748 w, 700 m, 576 w; &4 (500 MHz; D,0) 7.39-7.36 (2H, m), 7.31-7.26 (3H, m), 4.54-4.49 (2H, m), 4.19 (1H,
q,J =5.0 Hz), 3.83 (2H, dq, J = 21.0 Hz, 6.1 Hz), 3.62 (1H, t, J = 4.1 Hz), 3.55-3.47 (2H, m), 3.39-3.33 (1H, m), 3.08-3.02 (1H,
m), 2.67 (2H, t, J = 7.5 Hz), 1.81-1.72 (2H, m), 1.71-1.65 (2H, m), 1.45-1.33 (2H, m); ¢ (125 MHz; D,0) 142.9, 128.6, 125.9,
70.7, 68.7, 68.6, 67.2, 62.5, 55.3, 54.4, 34.7, 30.0, 25.2, 24.2; HRMS(ESI) calcd for Ci7H2sNO4* [M+H]* 310.20128, found
310.20107.

N-(Phenylhexyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-b-mannitol (19f)

According to the general nucleophilic substitution procedures, product 19f (147.8 mg, 81% vyield) was obtained from 10
(110.0 mg, 0.45 mmol) and 6-phenyl-1-bromohexane (162.8 mg, 0.68 mmol) as a colorless syrup. [a]°-36.5 (¢ 1.59 in
CH,Cl3); Vmax/cm™12986 m, 2932 s, 2859 w, 2784 vw, 1705 vw, 1603 vw, 1497 vw, 1454 w, 1380 s, 1267 m, 1207 vs, 1157 m,
1102 m, 1053 s, 860 m, 747 w, 699 m, 517 vm; &4 (500 MHz; CDCl3) 7.28-7.25 (2H, m), 7.18-7.15 (3H, m), 4.59-4.55 (2H, m),
4.46 (1H, td, J = 7.3 Hz, 1.3 Hz), 4.19 (1H, t, J = 7.8 Hz), 3.98 (1H, t, J = 7.5 Hz), 3.25 (1H, d, J = 11.0 Hz), 3.07 (1H, dt, J = 11.9
Hz, 8.2 Hz), 2.61-2.58 (3H, m), 2.06-1.99 (2H, m), 1.64-1.56 (2H, m), 1.48-1.27 (18H, m); &c (125 MHz; CDCls) 142.9, 128.4,
128.2, 125.5, 112.0, 107.1, 81.1, 77.7, 75.3, 68.0, 65.7, 59.1, 54.2, 35.94, 31.5, 29.3, 27.7, 27.3, 26.3, 25.9, 24.8, 24.0;
HRMS(ESI) calcd for Co4H3gNO4* [M+H]*404.27954, found 404.27899.

N-(Phenylhexyl)-1,4-dideoxy-1,4-imino-pD-mannitol hydrochloride (20f)

According to the general deprotection procedures, product 20f (44.5 mg, 100% yield) was obtained from 19f (50.0 mg, 0.12
mmol) as a light yellow syrup. [a];’-32.9 (¢ 1.01 in CH3OH); Vmax/cm13332 vs, 3025 w, 2931 s, 2857 w, 1724 w, 1495 w,
1453 m, 1339 w, 1288 w, 1127 m, 1089 w, 1041 w, 748 w, 699 m, 492 w; &4 (500 MHz; D,0) 7.39-7.36 (2H, m), 7.31-7.25
(3H, m), 4.55-4.50 (2H, m), 4.20 (1H, q, J = 5.0 Hz), 3.87-3.80 (2H, m), 3.66 (1H, t, J = 4.2 Hz), 3.56-3.49 (2H, m), 3.39-3.34
(1H, m), 3.08-3.03 (1H, m), 2.67 (2H, t, J = 7.5 Hz), 1.76-1.71 (2H, m), 1.67-1.61 (2H, m), 1.45-1.33 (4H, m); 6¢(125 MHz;
D,0) 143.3, 128.6, 128.5, 125.8, 70.7, 68.7, 68.6, 67.2, 62.5, 55.3, 54.4, 34.8, 30.3, 27.6, 25.5, 24.2; HRMS(ESI) calcd for
Ci1gH3oNO4* [M+H]*324.21693, found 324.21586.
N-(Phenylheptyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-p-mannitol (19g)

According to the general nucleophilic substitution procedures, product 19g (177.6 mg, 69% vyield) was obtained from 10
(150.0 mg, 0.62 mmol) and 7-phenyl-1-bromoheptane (237.3 mg, 0.93 mmol) as a colorless syrup. [a]3’-34.3 (c 1.90 in
CH,Cl3); Vimax/cm™12986 m, 2930 vs, 2856 m, 2787 w, 1710 m, 1458 w, 1379 m, 1267 w, 1208 s, 1157 m, 1103 m, 1058 m,
860 m, 699 m, 511 w; &y (400 MHz; CDCls) 7.29-7.25 (2H, m), 7.18-7.15 (3H, m), 4.59-4.55 (2H, m), 4.46 (1H, td, J = 7.2 Hz,
1.2 Hz), 4.20 (1H, t, J = 7.7 Hz), 3.98 (1H, t, J = 7.5 Hz), 3.25 (1H, d, J = 11.0 Hz), 3.06 (1H, dt, J = 11.9 Hz, 8.0 Hz), 2.61-2.57
(3H, m), 2.06-1.97 (2H, m), 1.66-1.57 (2H, m), 1.44-1.27 (20H, m); ¢ (100 MHz; CDCls) 142.9, 128.4, 128.2, 125.5, 111.0,
107.1, 81.1, 77.7, 75.3, 68.0, 65.7, 59.1, 54.2, 36.0, 31.5, 29.5, 29.3, 27.7, 27.3, 26.3, 25.9, 24.9, 24.0; HRMS(ESI) calcd for
CasHaoNO4* [M+H]*418.29519, found 418.29492.

N-(Phenylheptyl))-1,4-dideoxy-1,4-imino-p-mannitol hydrochloride (20g)

According to the general deprotection procedures, product 20g (41.1 mg, 100% yield) was obtained from 19g (46.0 mg,
0.11 mmol) as a light yellow syrup. [a]2°-30.4 (¢ 1.45 in CH30H); Vmax/cm13420 vs, 2926 m, 2854 w, 1655 w, 1559 w, 1460
w, 1127 w, 1047 w, 747 w, 700 w; &y (500 MHz; D,0) 7.37-7.34 (2H, m), 7.30-7.23 (3H, m), 4.53-4.50 (2H, m), 4.20 (1H, d, J
=4.9 Hz), 3.87-3.80 (2H, m), 3.62-3.61 (1H, m), 3.54-3.46 (2H, m), 3.38-3.32 (1H, m), 3.07-3.01 (1H, m), 2.63 (2H,t,/=7.4
Hz), 1.76-1.66 (2H, m), 1.65-1.59 (2H, m), 1.35-1.33 (6H, m); 6c (125 MHz; D,0) 143.4, 128.6, 128.5, 125.8, 70.7, 68.7, 68.6,
67.3,62.6,55.3,54.5,34.9, 30.5, 27.9, 25.6, 24.3; HRMS(ESI) calcd for C19H3;NO4* [M+H]*338.23258, found 338.23227.
N-(Phenyloctyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-d-mannitol (19h)

According to the general nucleophilic substitution procedures, product 19h (140.7 mg, 61% yield) was obtained from 10
(130.0 mg, 0.53 mmol) and 8-phenyl-1-bromooctane (201.9 mg, 0.75 mmol) as a colorless syrup. [a]3-32.7 (¢ 1.35 in
CH,Cl3); Vimax/cm™13026 vw, 2985 m, 2928 vs, 2783 vw, 1705 w, 1454 w, 1379 m, 1267 w, 1208 s, 1157 m, 1047 m, 860 w,
699 w, 514 vw; & (500 MHz; CDCl3) 7.28-7.25 (2H, m), 7.18-7.15 (3H, m), 4.59-4.55 (2H, m), 4.46 (1H, td, J = 7.3 Hz, 1.6 Hz),
4.19 (1H, t, J = 7.8 Hz), 3.98 (1H, t, J = 7.5 Hz), 3.25 (1H, d, J =11.0 Hz), 3.05 (1H, dt, J = 12.3 Hz, 8.4 Hz), 2.61-2.58 (3H, m),
2.06-1.98 (2H, m), 1.62-1.56 (2H, m), 1.45-1.27 (22H, m); 6¢ (125 MHz; CDCl3) 142.9, 128.4, 128.2, 125.5, 111.0, 107.1, 81.1,
77.7, 75.3, 68.0, 65.7, 59.1, 54.2, 36.0, 31.5, 29.5, 29.5, 29.3, 27.7, 27.4, 26.3, 25.9, 24.9, 24.0; HRMS(ESI) calcd for
Ca6Ha2NO4* [M+H]*432.31084, found 432.30954.

N-(Phenyloctyl)-1,4-dideoxy-1,4-imino-p-mannitol hydrochloride (20h)

According to the general deprotection procedures, product 20h (54.7 mg, 100% yield) was obtained from 19h (61.0 mg,
0.14 mmol) as a light yellow syrup. [a]y -34.5 (¢ 0.44 in CH3OH); Vmax/cm 23342 vs, 3025 w, 2931 s, 2856 m, 1653 w, 1453
m, 1129 m, 1044 w, 749 w, 699 m, 576 w; &4 (500 MHz; D,0) 7.22-7.18 (2H, m), 7.13-7.08 (3H, m), 4.53-4.51 (2H, m), 4.18
(1H, q, J = 4.8 Hz), 3.89-3.81 (2H, m), 3.59 (1H, s), 3.52-3.49 (1H, m), 3.41-3.37 (1H, m), 3.32-3.37 (1H, m), 2.98-2.93 (1H, m),
2.51 (2H, t, J = 7.5 Hz), 1.64-1.63 (2H, m), 1.52 (2H, s), 1.23 (8H, m); 6¢(125 MHz; D,0) 143.0, 128.4, 128.3, 125.6, 70.6,



69.0, 68.6, 67.3, 62.6, 55.3, 54.4, 35.4, 31.1, 28.8, 28.6, 28.5, 26.0, 24.5; HRMS(ESI) calcd for C;oH34NO4* [M+H]*352.24824,
found 352.24780.
N-(3-((tert-Butyldimethylsilyl)oxy)propyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-pD-mannitol (28b)

According to the general nucleophilic substitution procedures, product 28b (204.5 mg, 57% yield) was obtained from 10
(200.0 mg, 0.82 mmol) and 3-((tert-butyldimethylsilyl)oxy)-1-bromopropane (311.5 mg, 1.23 mmol) as a light yellow syrup.
[a]2*-29.1 (c 0.93 in CHCly); Vmax/cm13392 m, 2986 s, 2935 s, 2805 w, 1688 m, 1456 w,1373 s, 1381 m, 1211 vs, 1156 s,
1059 vs, 990 w, 858 m, 842 m, 777 w, 514 w; &y (400 MHz; CDCls) 4.59-4.55 (2H, m), 4.43 (1H, td, J = 7.3 Hz, 1.9 Hz), 4.13
(1H, t, J = 7.8 Hz), 3.98 (1H, t, J = 7.4 Hz), 3.73-3.60 (2H, m), 3.24 (1H, d, J = 11.0 Hz), 3.13 (1H, dt, J = 12.3 Hz, 8.2 Hz),
2.59-2.58 (1H, m), 2.11-2.05 (2H, m), 1.71-1.65 (2H, m), 1.42 (6H, s), 1.32 (3H, s), 1.27 (3H, s), 0.88 (9H, s), 0.04 (6H, s); &¢
(100 MHz; CDCI5) 110.0, 107.1, 81.2, 77.6, 75.3, 68.1, 65.9, 61.6, 59.3, 50.8, 31.0, 26.4, 26.0, 25.87, 24.9, 24.1, 18.4,
-5.3;HRMS(ESI) calcd for C,3H42NOsSi* [M+H]*416.28268, found 416.28230.
N-(3-Hydroxypropyl)-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (29b)

According to the general deprotection procedures, product 29b (37.1 mg, 99% yield) was obtained from 28b (60.0 mg, 0.14
mmol) as a light yellow solid. M. p. 78-80°C; [a]y’-26.1 (¢ 1.00 in CH30H); Vmax/cm13397 vs, 2964 w, 1647 w, 1405 w, 1126
w, 1050 w, 561 w; & (400 MHz; D,0) 4.63-4.55 (2H, m), 4.26 (1H, g, J = 5.0 Hz), 3.93-3.84 (2H, m), 3.82-3.71 (3H, m),
3.63-3.54 (3H, m), 3.30-3.23 (1H, m), 2.12-1.96 (2H, m); 6c (100 MHz; D,0) 70.8, 69.1, 68.65, 67.3, 62.6, 56.2, 55.6, 52.6,
26.9; HRMS(ESI) calcd for CsH2oNOs* [M+H]*222.13360, found 222.13360.
N-(4-((tert-Butyldimethylsilyl)oxy)butyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-D-mannitol (28¢c)

According to the general nucleophilic substitution procedures, product 28c (108.8 mg, 77% vyield) was obtained from 10
(80.0 mg, 0.33 mmol) and 4-((tert-butyldimethylsilyl)oxy)-1-bromobutane (132.3 mg, 0.50 mmol) as a light yellow syrup. [a]
2-32.3 (¢ 1.50 in CH1Cl2); Vmax/cm12986 w, 2934 s, 2858 vw, 1705 w, 1463 w, 1380 m, 1256 m, 1208 s, 1157 m, 1100 vs,
1058 m, 837 s, 776 m, 515 vw; &y (400 MHz; CDCls) 4.59-4.54 (2H, m), 4.45 (1H, td, J = 7.2Hz, 1.2 Hz), 4.18 (1H, t, J = 7.8 Hz),
3.98 (1H, t, J = 7.6 Hz), 3.61 (2H, t, J = 5.2 Hz), 3.25 (1H, d, J = 11.0 Hz), 3.06 (1H, dt, J = 12.1 Hz, 7.4 Hz), 2.60 (1H, d, J = 2.4
Hz), 2.08-2.02 (2H, m), 1.61-1.46 (4H, m), 1.43 (6H, s), 1.32 (3H, s), 1.27 (3H, s), 0.88 (9H, s), 0.04 (6H, s); ¢ (100 MHz;
CDCl3) 110.0, 107.1, 81.1, 77.7, 75.3, 68.0, 65.7, 63.2, 59.1, 54.1, 30.7, 26.3, 26.0, 25.9, 24.9, 24.1, 24.0, 18.4, -5.2, -5.3;
HRMS(ESI) calcd for C22H44NOsSi* [M+H]*430.29833, found 430.29768.

N-(4-Hydroxybutyl)-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (29¢c)

According to the general deprotection procedures, product 29c (11.4 mg, 100% vyield) was obtained from 35c (18.0 mg,
0.04 mmol) as a light yellow syrup. [a]3'-29.3 (c 0.28 in CH30H); Vmax/cm™13359 w, 2921 m, 2854 w, 2373 w, 2326 w, 1647
w, 1458 w, 1130 w, 1022 w, 417 w; &y (400 MHz; D,0) 4.57-4.50 (2H, m), 4.22 (1H, q, J =5.1 Hz), 3.89-3.79 (2H, m),
3.68-3.60 (3H, m), 3.56 (2H, d, J = 7.4 Hz), 3.47-3.40 (1H, m), 3.17-3.10 (1H, m), 1.88-1.74 (2H, m), 1.66-1.59 (2H, m); &¢
(100 MHz; D,0) 70.7, 68.8, 68.6, 67.2, 62.5, 60.8, 55.3, 54.2, 28.4, 21.4; HRMS(ESI) calcd for C1oH2,NOs* [M+H]* 236.14925,
found 236.14906.

N-(5-((tert-Butyldimethylsilyl)oxy)pentyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-bD-mannitol (28d)

According to the general nucleophilic substitution procedures, product 35d (240.6 mg, 66% yield) was obtained from 10
(200.0 mg, 0.82 mmol) and 5-((tert-butyldimethylsilyl)oxy)-1-bromopentane (346.0 mg, 1.23 mmol) as a light yellow syrup.
[a]3’-16.6 (c 0.56 in CH3Cl,); Vmax/cm13447 w, 2931 vs, 2858 m, 2801 w, 1729 m, 1684 m, 1458 w, 1380 m, 1257 m, 1208 s,
1156 m, 1098 s, 1073 m, 990 w, 932 w, 860 m, 836's, 776 m, 512 w; 64 (400 MHz; CDCls) 4.59-4.54 (2H, m), 4.45 (1H, td, J =
7.3Hz, 1.4 Hz), 4.18 (1H,t,J = 7.7 Hz), 3.98 (1H, t, J = 7.5 Hz), 3.59 (2H, t, J = 6.5 Hz), 3.25 (1H, d, J = 11.0 Hz), 3.06 (1H, dt,
J=11.8 Hz, 8.1 Hz), 2.59 (1H, d, J = 2.7 Hz), 2.07-1.99 (2H, m), 1.56-1.27 (18H, m), 0.88 (9H, s), 0.03 (6H, s); ¢ (100 MHz;
CDCl3) 111.1, 107.1, 81.1, 77.7, 75.3, 68.0, 65.8, 63.2, 54.3, 32.9, 27.6, 26.3, 26.0, 25.9, 24.9, 24.0, 23.8, 18.3, -5.3;
HRMS(ESI) calcd for Ca3H46NOsSi* [M+H]*444.3140, found 444.3137.

N-(5-Hydroxypentyl)-1,4-dideoxy-1,4-imino-pD-mannitol hydrochloride (29d)

According to the general deprotection procedures, product 29d (38.6 mg, 100% yield) was obtained from 28d (60.0 mg,
0.14mmol) as a light yellow syrup. [a]3’-41.4 (c 0.76 in CH,Cl2); Vmax/cm™13365 vs, 2942 m, 1647 w, 1418 m, 1130 m, 1046
m, 560 w; &4 (500 MHz; D,0) 4.56-4.52 (1H, m), 4.50 (1H, t, J= 4.0 Hz), 4.21 (1H, q, J = 5.0 Hz), 3.87-3.79 (2H, m), 3.66 (1H, t,
J=4.0Hz),3.60 (2H, t, J = 6.5 Hz), 3.55 (2H, d, J = 7.5 Hz), 3.44-3.38 (1H, m), 3.13-3.08 (1H, m), 1.84-1.71 (2H, m), 1.61-1.56
(2H, m), 1.48-1.35 (2H, m); 6¢ (125 MHz; D,0) 70.7, 68.8, 68.6, 67.2, 62.5, 61.2, 55.3, 54.3, 30.6, 24.1, 22.2; HRMS(ESI) calcd
for C11H24NOs* [M+H]*250.1649, found 250.1649.
N-(6-((tert-Butyldimethylsilyl)oxy)hexyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-p-mannitol (28e)

According to the general nucleophilic substitution procedures, product 28e (259.5 mg, 69% yield) was obtained from 10
(200.0 mg, 0.82 mmol) and 6-((tert-butyldimethylsilyl)oxy)-1-bromohexane (363.3 mg, 1.23 mmol) as a light yellow syrup.
[0]Z-40.8 (c 1.82 in CHCl,); Vmax/cm 12986 m, 2931 vs, 2858 s, 2783 w, 1463 w, 1380 m, 1256 m, 1208 s, 1156 m, 1101 s,
1048 m, 860 m, 837 s, 775 m, 514 w; &4 (500 MHz; CDCls); 4.59-4.54 (2H, m), 4.45 (1H, td, J = 7.3 Hz, 1.4 Hz), 4.18 (1H, t, J =
7.8 Hz), 3.98 (1H, t, J = 7.5 Hz), 3.58 (2H, t, J = 6.7 Hz), 3.25 (1H, d, J = 11.0 Hz), 3.05 (1H, dt, J = 12.0 Hz, 8.1 Hz), 2.59 (1H, d,
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J = 2.8 Hz), 2.06-1.99 (2H, m), 1.53-1.48 (2H, m), 1.43-1.27 (18H, m), 0.89 (9H, s), 0.04 (6H, s); 6¢c (125 MHz; CDCls) 111.0,
107.1, 81.1, 77.7, 75.3, 68.0, 65.7, 63.3, 59.1, 54.2, 32.9, 27.7, 26.3, 26.3, 26.0, 25.9, 25.8, 24.8, 24.0, 18.4, -5.3; HRMS(ESI)
calcd for Ca4HagNOsSi* [M+H]*458.32963, found 458.32918.

N-(6-Hydroxyhexyl)-1,4-dideoxy-1,4-imino-D-mannitol hydrochloride (29e)

According to the general deprotection procedures, product 29e (39.2 mg, quantitative yield) was obtained from 28e (60
mg, 0.13 mmol) as a light yellow syrup. a]3°-40.2 (c 0.60 in CHCl3); Vmax/cm-13365 vs, 2937 m, 2865 w, 1647 w, 1458 m,
1130 m, 1046 m, 550 w; &y (500 MHz; D,0) 4.57-4.50 (2H, m), 4.22 (1H, q, J = 5.0 Hz), 3.88-3.80 (2H, m), 3.67 (1H, t, J = 4.0
Hz), 3.60 (2H, t, J = 6.5 Hz), 3.56 (2H, d, J = 7.5 Hz), 3.44-3.38 (1H, m), 3.14-3.08 (1H, m), 1.84-1.71 (2H, m), 1.57-1.55 (2H,
m), 1.41-1.40 (4H, m); 6¢ (125 MHz; D,0) 70.7, 68.7, 68.6, 67.2, 62.5, 61.5, 55.3, 54.4, 30.9, 24.4, 24.5, 24.2; HRMS(ESI)
calcd for C15H26NOs* [M+H]*264.180555, found 264.18035.
N-(7-((tert-Butyldimethylsilyl)oxy)heptyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-bD-mannitol (28f)

According to the general nucleophilic substitution procedures, product 28f (143.6 mg, 57% vyield) was obtained from 10
(130.0 mg, 0.53 mmol) and 7-((tert-butyldimethylsilyl)oxy)-1-bromoheptane (245.9 mg, 0.80 mmol) as a pale yellow syrup.
[a]2*-33.1 (€1.57 in CH1Cly); Vmax/cm13514 w, 2986 m, 2931 vs, 2857 m, 2784 w, 1707 w, 1463 w, 1380 m, 1256 m, 1208 s,
1156 m, 1099 s, 1050 m, 990 w, 932 w, 860 w, 837 m, 775 m, 514 w; & (400 MHz; CDCl3) 4.58-4.53 (2H, m), 4.45 (1H, td, J =
7.2 Hz, 1.5 Hz), 4.18 (1H, t, J = 7.8 Hz), 3.98 (1H, t, J = 7.5 Hz), 3.58 (2H, t, J = 6.6 Hz), 3.24 (1H, d, J = 11.0 Hz), 3.04 (1H, td, J
=12.1 Hz, 8.1 Hz), 2.58 (1H, d, J = 2.6 Hz), 2.05-1.98 (2H, m), 1.50-1.42 (10H, m), 1.34-1.23 (12H, m), 0.88 (9H, s), 0.04 (6H,
s); 6c(100 MHz; CDCl3)111.0, 107.1, 81.1, 77.7, 75.3, 68.0, 65.7, 63.3, 59.1, 54.2,32.9, 29.4, 27.7, 27.4,26.3, 26.0, 25.9, 25.8,
24.9,24.0, 18.4, -5.3; HRMS(ESI) calcd for Ca5HsoNOsSi* [M+H]* 472.34528, found 472.34512.
N-(7-Hydroxyheptyl)-1,4-dideoxy-1,4-imino-p-mannitol hydrochloride (29f)

According to the general deprotection procedures, product 29f (46.5 mg, 100% yield) was obtained from 28f (70.0 mg, 0.15
mmol) as a pale yellow syrup. [a]5’-26.7 (¢ 1.64 in CH3Cl); Vmax/cm™13419 vs, 2935 m, 2931 vs, 2862 w, 1647 m, 1458 w,
1133 w, 1026 w, 597 w; &y (400 MHz; CDCls) 4.57-4.50 (2H, m), 4.21 (1H, q, J = 5.0 Hz), 3.87-3.79 (2H, m), 3.66 (1H, t, /= 3.8
Hz), 3.60-3.54 (4H, m), 3.43-3.35 (1H, m), 3.13-3.06 (1H, m), 1.80-1.68 (2H, m), 1.55-1.52 (2H, m), 1.42-1.30 (6H, m); &¢ (100
MHz; CDCl3) 70.7, 68.8, 68.6, 67.3, 62.6, 61.7, 55.4, 54.5, 31.1. 27.9, 25.6, 24.7, 24.3; HRMS(ESI) calcd for Ci3HsNOs*
[M+H]*278.19620, found 278.19604.
N-(8-((tert-Butyldimethylsilyl)oxy)octyl)-1,4-dideoxy-2,3:5,6-di-O-isopropylidene-1,4-imino-p-mannitol (28g)

According to the general nucleophilic substitution procedures, product 28g (133.7 mg, 67% vyield) was obtained from 10
(100.0 mg, 0.41 mmol) and 8-((tert-butyldimethylsilyl)oxy)-1-bromooctane (198.9 mg, 0.62 mmol) as a light yellow syrup.
[a]-33.1 (¢ 1.57 in CH2Cl1); Vmax/cm12986 m, 2933 s, 2859 w, 2784 w, 1705 w, 1455 w, 1380 s, 1267 m, 1208 vs, 1157 m,
1053 s, 860 m, 843 w, 699 m, 517 w; 64 (500 MHz; CDCl3) 4.59-4.54 (2H, m), 4.45 (1H, td, J = 7.3 Hz, 1.5 Hz), 4.18 (1H, t, J =
7.8 Hz), 3.98 (1H, t, J = 7.5 Hz), 3.58 (2H, t, J = 6.7 Hz), 3.24 (1H, d, J = 11.1 Hz), 3.05 (1H, dt, J = 12.2 Hz, 8.3 Hz), 2.59 (1H, d,
J = 2.8 Hz), 2.06-1.98 (2H, m), 1.51-1.43 (10H, m), 1.32-1.27 (14H, m), 0.88 (9H, s), 0.04 (6H, s); 6c (125 MHz; CDCl5) 111.0,
107.1, 81.1, 77.7, 75.3, 68.0, 65.8, 63.3, 59.1, 54.3, 32.9, 29.6, 29.5, 27.7, 27.4, 26.3, 26.0, 25.9, 25.8, 24.9, 24.0, 18.4, -5.2;
HRMS(ESI) calcd for Ca6Hs,NOsSi* [M+H]*486.36093, found 486.36082.

N-(8-Hydroxyoctyl)-1,4-dideoxy-1,4-imino-pD-mannitol hydrochloride (29g)

According to the general deprotection procedures, product 29g (33.7 mg, 100% yield) was obtained from 28g (50.0 mg,
0.10 mmol) as a pale yellow syrup. [a]3’-35.2 (¢ 0.77 in CH,Cl,); Vmax/cm™13336 vs, 2933 s, 2856 m, 1716 w, 1404 s, 1277 w,
1128 m, 1046 m, 714 w, 517 w; 64 (500 MHz; CDCl5) 4.57-4.50 (2H, m), 4.22 (1H, q, J = 5.0 Hz), 3.88-3.80 (2H, m), 3.66 (1H,
t, J = 4.2 Hz), 3.59 (2H, t, J = 6.7 Hz), 3.55 (2H, d, J = 7.6 Hz), 3.43-3.35 (1H, m), 3.13-3.07 (1H, m), 1.79-1.69 (2H, m),
1.55-1.53 (2H, m), 1.36-1.33 (8H, m); 6c (125 MHz; CDCls) 70.7, 68.7, 68.6, 67.3, 62.5, 61.8, 55.3, 54.5, 31.1, 28.1, 28.0, 25.6,
24.8, 24.5; HRMS(ESI) calcd for C14H3oNOs* [M+H]*292.21185, found 292.21140.

References
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2. NMR spectra and Infrared spectra for compounds
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Current Data Parameters
NAME 500-2016
EXPNO 25
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160305
Time 19.53 h
INSTRUM spect
PROBHD 5 mm CPPBBC BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
O o 2Q 3.2767999 sec
RG 55.37
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
7 D1 1.00000000 sec
TDO
SFO1 500.1330885 MHz
Nuc1
Pl 10.60 usec
PLW1 20.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I T T T T T T T T T T T T T 1
75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 ppm
relﬁ H/g ﬁ H F’,H‘ﬁﬁ
] ] c|e|e hr] hrd b ] o}
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a 38 Cwavan ap @ sooa
6 an nefged ne ® aan
R orrESYs ©w © 60w
o odd DN S 0O kd NNANN Current Data Parameters
[V A W e
EXPNO 26
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160305
Time 20.02 h
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
o 65536
SOLVENT CcDC13
NS 162
- DS 4
N SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 1.1010048 sec
RG 192.89
DW 16.800 usec
o o DE 18.00 usec
TE 298.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999298 sec
7 TDO 1
SFO1 125.7703637 MHz
NOC1
Pl 9.80 usec
PLW1 57.00000000 W
SFO2 500.1320005 MHz
NUc2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W
F2 - Processing parameters
sI 8
SF 125.7577885 MHz
WDW EM
SSB o
LB 1.00 Hz
GB o
PC 1.40
T T T T T T T T T T T T T T
150 140 130 120 110 100 20 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME 500-2016
EXPNO 27
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160305
Time 20.14 b
O INSTRI spect
PROBHD 5 mm CPPBEO BB
PULPROG deptspl35
A ™ 6553
W SOLVENT cpcls
NS 179
Ds 4
SWH 20161.291 Hz
FIDRES 0.615274 Hz
20 1.6252928 sec

(@) O RG 192.89

DW 24.800 usec
DE 18.00 usec
TE 98.0

2 K

coNsT2 145.0000000

7 b1 2.00000000 sec
a2 0.00344828 sec
di12 0.00002000 sec
DELTA 0.00001248 sec
TDO 1
SFOl 125.7678486 MHz
NUC1 13c
P1 9.80 usec
213 2000.00 usec
PLWO ow
PLW1 57.00000000 W
SPNAM[5] Crp60comp.4
SPOALS 0.500
SPOFFS5 0 Hz
SPWS 8.36410046 W
SFO2 500.1315995 MHz
NUC2 1]
CPDPRG [2 waltzl6
P3 10.70 usec
pd 21.40 usec
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
F2 - Processing parameters
sI 32768
sF 125.7577885 MHz
WDW EM
SSB ]
LB 1.00 Hz
GB 0
PC 1.40
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Compound 8:

—7.260

NAME 500-2016
EXPNC 55
PROCNO 1
F2 - Acquisition Parameters
O Date_ 20160401
H Time 14.51 b
INSTRUM spect
A N PROBED 5 mm CPPBBO BB
" PULPROG 2g30
(@) ™ 65536
SOLVENT cpcL3
H NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
O (o) a0 3.2767999 sec
RG 31.72
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
8 D1 1.00000000 sec
DO 1
SFO1 500.1330885 MHz
NUCL 18
P1 10.60 usec
PLWL 20.00000000 W
F2 - Processing parameters
SI 65536
SF 500,1300120 MHz
WDW EM
SSB ]
LB 0.30 Hz
cB 0
PC 1.00
T T T T T T T T T T T T T T 1
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 ppm
2] (@ AR oo j-—f mr‘o o\
23 |12 3| 3= - bl bl b1}
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48 sarNEOn  Be Py CGuww
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[ N/ Y | NI/ curcent pata parameters
NAME 500-2016
EXPNO 56
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160401
14.57 b
INSTRUM spect
PROBED 5 mm CPPBBO BB
PULPROG zgpg30
0] ™ 65536
H SOLVENT cpe1s
NS 168
DS 4
W N SWH 29761.904 He
FIDRES 0.908261 Hz
20 1.1010048 sec
H RG 192,89
DW 16.800 usec
DE 18.00 usec
TE 298.0 K
O O D1 2.00000000 sec
dl1 0.03000000 sec
DELTA 1.89999998 sec
DO 1
SFO1 125.7703637 MHz
8 NUC1 13¢
Pl 9.80 usec
PIWL 57.00000000 W
SFoz 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W
F2 - Processing parameters
sI 32768
SF 125.7577885 MHz
WDOW EM
SSB 0
1B 1.00 Hz
cB 0
PC 1.40

T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME 500-2016
EXPNO 57
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160401
Time 15.05 h
INSTRUM spect
PROBED 5 mm CPPBBO BB
H PULPROG dept.sp135
N TD 65536
SOLVENT cpell3
NS 120
Ds 4
swH 20161.291 Hz
FIDRES 0.615274 Hz
20 1.6252928 sec
RG 192.89
DW 24.800 usec
O O DE 18.00 usec
TE 298.0 K
CNST2 145.0000000
D1 2.00000000 sec
a2 0.00344828 sec
8 diz 0.00002000 sec
DELTA 0.00001248 sec
TDO 1
125.7678486 MHZ
NUC1
Pl 9.80 usec
P13 2000.00 usec
PLWO W
PIWL 57.00000000 W
SPNAM[5] crp60comp. 4
SPOALS 0.500
SPOFFS5 0 Hz
SPW5 8.36410046 W
SFO2 500.1315995 MHz
NUC2 18
CPDPRG[2 waltzlé
P3 10.70 usec
p4 21.40 usec
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
F2 - Processing parameters
sI 32768
sF 125.7577885 MEZ
WDW
55B 0
1B 1.00 Hz
GB [}
B¢ 1.40
T T T T 1
150 70 60 50 10 ppm
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Compound 9

7.260
5.158
5.144

oV N

o._ 0O

1.672
1.425
1.419
1.377

Z
X

1.360
1.245

Current Data Parameters
NAME

EXPNO
PROCNO

400-2016
148
1

F2 - Acquisition Parameters

Date_

me
INSTRUM
PROBHD

PULPROG

)
SF
WDW
SSB
LB
GB
PC

20160510
13.09 h

spect
5 mm PABBO BB/
2930

32768

cpe13

16

0
8012.820 Hz
0.489064 Hz

2.0447233 sec
125.02
62.400 usec

6.50 usec
298.5 K

2.00000000 sec

1

400.2424716 MHz

14.80 usec
12.00000000 W

F2 - Processing parameters
1

400.2400099 MHz
EM

0.30 Hz

1.00

7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 15 1.0 ppm
| el ol |oi
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Current Data Parameters
NAME 400-2016
EXPNO 149
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160510
Time 13.20 h
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT €DC13
NS 702
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
2Q 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFOL 100.6504916 MHz
NUC1 13¢
P1 10,00 usec
PLW1 54.00000000 W
SFO2 400.2416010 MHz
NUC2 18
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
SI 32768
SF 100.6404280 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0

A 26 1.40
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 40 30 20 ppm
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Wavenumbers (cm-1)
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Current Data Parameters
NAME 400-2016
EXPNO 150
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160510
Time 13.55 h
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULPROG dept.spl35
) 6553
SOLVENT cpel3
NS 256
Ds 4
swH 16129.032 Hz
FIDRES 0.492219 Hz
) 2.0316160 sec
RG 206.33
DW 31.000 usec
DE 6.50 usec
TE 0.1 K
CNST2 145.0000000
D1 2.00000000 sec
a 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001273 sec
TDO 1
100.6484788 MHz
Y gt
Pl 10.00 usec
P13 2000.00 usec
PLWO ow
PLWL 54.00000000 W
SPNAM[5] Crp60comp.4
SPOALS 0.
SPOFFS5 0 Hz
SPW5 8.25059986 W
sFO2 400.2412800 MHz
Nuc2 10
CPDPRG[2 waltzlé
P3 15.30 usec
pd 30.60 usec
PCPD2 0.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
F2 - Processing parameters
sT 32768
sF 100.6404280 MHz
WDW
858 0
1B 1.00 Hz
cB 0
31 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Compound 10:
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Current Data Parameters
NAM-. 400-70" 6
EXPNO 152
PROCNO 1
F2 - Acquisition Paramecers
Datc_ 2)016C511
Tlme 23.05 h
ZNSTRUM spect
PROBAD h mm 2ARRCG KB/
PULPROG z¢30
-D 32768
SOLV=ENT CCC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ
RG
DW 62.4C0 usec
DE 6.50 usec
“E 298.8 K
D1 2.,20000000 sce
°DJ
SFO1 402.2424716 MHz
NUCT
Pl 14.80 usec
PLW1 22.20000000 W
r2 Prccessing parameters
SI 65536
SF 400.2400098 MHz
WDwW EM
SSB c
LB 0.30 Hz
GB 0
PC 1.C0
I T T T T T T T T T T T T T T T T T T 1
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
3 (853 g &8 (838
- slela - |Sle oilor|eilei
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S ANoRem Ao 0 Hdoro
et SrSora rG o~ ARmD
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Current Data Parameters
NAME 400-2016
EXPNO 153
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 23.13 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT <DCl3
NS 104
DS 4
SWHE 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
TE 300.1 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFO1 100.6504916 MHz
NUC1 13c
P1 10.00 usec
PLWL 54.00000000 W
SFO2 400.2416010 MHz
NuC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
SI 32768
SF 100.6404280 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
2. 1.40
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 9 80 70 €0 650 40 30 20 ppm
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NS S o NN~ ®
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o o N N ™M D current Data Parameters
—“o ™ ~w ™ Wi n;  NAME 400-2016
®® ™~ ©w 0 NN NN EXPNO 154
ARERY; | D\ 5
F2 - Acquisition Parameters
Date_ 20160511
Time 23.17 b
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG deptsp135
™ 65536
SOLVENT cpe1s
Ns 48
D8 1
SWH 16129.032 Hz
FIDRES 0.492219 Hz
AQ 2.0316160 sec
RG 206.33
DW 31.000 usec
DE 6.50 usec
TE 9.8 K
CNST2 145.0000000
Dl 2.00000000 sec
a 0.00344828 sec
diz 0.00002000 sec
DELTA 0.00001273 sec
DO 1
SFO1 100.6484788 MHz
NUCL 13¢
B 10.00 usec
P13 2000.00 usec
PLWO ow
PINL 54.00000000 W

SPNAM[5] Crp60comp. 4
SPOALS 0.500
SPOFFS5 0 Hz
SPWS 8.25059986 W

SFO2 400.2412800 MHz
Nue2 18
CPDPRG [2 waltz16

B3 15.30 usec
D4 30.60 usec
BCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
F2 - Processing parameters
5T 32768

sF 100.6404280 MHz
WOW

3sB 0

LB 1.00 Hz
GB [

B¢ 1.40

T T T T T T T T T T T T T T T 1

150 140 130 120 110 100 0 80 70 60 50 40 30 20 10 ppm
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nd 11

Q
=

Comp

7.357
7.349
7.344
7.330
7.323
7.315
7.305
7.301
7.290
7.280
7.260
5.139
5.108
5.094
5.063
4.790
4.775
4.760
4.678
4,668
4,662
4.652
4.646
4.636
4.579
4.564
4.544

|
|

|

Current Data Parameters
NAME 4

[AM] 00-2016
EXPNO 82
PRCCNO 1
F2 - Acquisitlon Parameters
Date_ 20160409
Time 12.58 h
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG zg30

32768

SOLVENT CDC13
NS 16
DS o]

SWH 8012.820 Hz
FIDRES 0.489064 Hz
RQ 2.0447233 sec
RG .

DW 62.400 usec
DE €.50 usec
TE 298.0 K
D1 2.00000000 sec
TDO
SFO1 400.2424716 MHz
NUC1
P1 14.80 usec
PLW1 12.00000000 W

F2 - Processing parameters
ST

SF

WDW

SSB [
1B

GB 0
PC

65536
400.2400096 MHz
EM

0.30 Hz

pm

© o wew s o
A 8 833 S8 eoavnnnn o = o
! T wng 1] RamoNT BN © 5 55S9a
g ¢ Do " o d
8 A 33 a3 T ey o Pree
5 4 SAd o3 [N P B R
Current Data Parameters
NAME 400-2016
EXPNO 83
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160409
Time 13.20 b
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT €DC13
NS 509
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
2 1.3631488 sec
RG 206,33
DW 20.800 usec
DE 6,50 usec
TE 298.0 K
D1 2.00000000 sec
d11l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFOL 100.6504916 MHz
NUCL 13¢
P1 0.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 MHz
NuC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
SI 32768
SF 100.6404280 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
L l pPC 1.40
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm

17



83 29w 0w o IS araw

: de v on © o &S w

B o ¢ mn oo o OB

BR [N P N
Current Data Parameters

V v N/
EXPNO 84
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160409
Time 13.32 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG dept spl135
™D 65536
SOLVENT cpc13
NS 256
DS 4
SWH 16129.032 Hz
FIDRES 0.492219 Hz
2Q 2.0316160 sec
RG 206.33
oW 31.000 usec
DE 6.50 usec
TE 298.0 K
CNST2 145.0000000
D1 2.00000000 sec
a2 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001273 sec
DO
SFOL 100.6484788 MHZ
NUC1 13¢
P1 10.00 usec
P13 2000.00 usec
PLWO ow

N PLW1 54.00000000 W

SPOALS 0.500
SPOFFS5 0 Hz
SPW5 8.25059986 W
sFO2 400.2412800 MHz
NUC2 1H
CPDPRG[2 waltz16
P3 15.30 usec
P4 30.60 usec
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
F2 - Processing parameters
sT 32768
SF 100.6404280 MHz
WDW
5B 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Compound 2 « HCI:

Current liata Parameters

KANE 4C0-2016
EXPNC 155
BRCCNC 1
FZz - BAccuisition Parameters
Date_ 20160512
Time 17.19 h
INSTRUM spect
LRCBHC & mm PABBO BB/
EULPRCG z¢30
D 3277¢e8
SQLVEKRT D20
Ke 16
Ds 0
SWH 8012.520 Hz
FIDRES 0.489064 Hz
ple} 2.0447233 sec
RG 20€.33
oW 62.40C usec
LE €.5C usec
TE 227.8 K
U1 2.C0000000 sec
TDO 1
SFC1 400.2424716 MHz
KCC1 1H
Pl 14.80 usec
PLW1 12.C0000000 W
F2 - Processing parameters
SI 65536
EF 4CC.2359646 MLz
EM
0.30 Hz
c
J 1.0C
[ T T T T T T T T 1
6.5 55 5.0 45 4.0 35 3.0 25 ppm
S| e o w
0.‘ H 8 8= g
| = = oil [ed -
avo wun ©
ond e i
aar oo I
8386 89 <
Current Data Parameters
V I \/ NAME 400-2016
EXPNO 156
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160512
Time 17.25 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 552
DS 4
SWHE. 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
TE 298.8 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFO1 100.6504916 MHz
NUC1 13C
P1 10.00 usec
PLW1 54.00000000 W
SF02 400.2416010 MHz
NUC2 1H
CPDPRG [2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW1Z 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 32768
SF 100.6404280 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB [}
PC 1.40

T T T
150 140 130

T T T T T T T T T T 1
100 90 80 70 60 50 40 30 20 10 ppm



% Transmittance

~er ooy )
@S 99 -
dar oo I
S8l % <
V , \/ Current Data Parameters
NAME 100-2016
EXPNO 157
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160512
Time 17.56 b
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG deptspl35
D 65536
SOLVENT D20
NS 96
D8 4
SWH 16129.032 Hz
FIDRES 0.492219 Hz
Bo 2.0316160 sec
RG 206.33
bW 31.000 usec
DE 6.50 usec
TE 298.7 K
cNST2 145.0000000
D1 2.00000000 sec
daz 0.00344828 sec
diz 0.00002000 sec
DL A Q00001273 sec
TDO
sFo1 100.6484788 MHz
NUCL 13¢
P1 10.00 usec
P13 2000.00 usec
PLWO oW
PLWL 54.00000000 W
SPNAM[5]  Crp60Ocomp.4
SPORLS 0.500
SPOFFS5 O Hz
SPWS5 8.25059986 W
sFO2 400.2412800 MHz
NuC2 18
CPDPRG [2 waltzlé
P3 15.30 usec
pd 30.60 usec
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW1Z 0.34680000 W
F2 - Processing parameters
sI 32768
SF 100.6404280 MHz
WDW
8SB o
LB 1.00 Hz
cB o
BC 1.40
T T T T T T T T T T T T T 1
150 140 130 120 110 100 20 80 70 60 40 20 10 ppm
100 7
994
o mh *k h ,W A /\,-\\
f MH W / 1
a7] ’\ V i
9% {J q
95
% . P
/

3500

3336 15_&\

3000

2041 .SSF(\

2500

2000

Wavenumbers (cm-1)

1500

1034 64

1084 .48

1124.90

1000 500
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Compound 13a:

4,581
4.574
4,563
4,548
4,463
4.458
4.444
4,440
4,427
4,422
4,165
4,146
4,126
4,034
4,015
3.996
3.172
3.144
2.393
2.335
2.180
2.169
2.152
2.141
1.585
1.456
1.447
1.341
1.279

o~ o m
© S o
~ 0 n
™~ <

-0.000

Current Data Parameters
WW W/f%"/ NAME 400-2016

EXPNO 110
PROCNO 1

F2 - Acquisition Paramete

Date_ 20160419
Time 23.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Ds 0
SWH 8012.820 H
FIDRES 0.244532 H
AQ 2.0447233 s
RG 206.33
DW 62.400 u
DE 6.50 u
TE 301.6 K
D1 2.00000000 s
TDO 1
SFO1 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
ST 65536
SF 400.2400087 M
WDW EM
SSB 0
LB 0.30 H
GB 0
PC 1.00
I T T T T T T T T T
9 7 6 5 4 3 2 1 ppm
on[e|e £=1 N -1
Slaleel |8 |a[ele |g(x|w
Nio|r|r ™ ololr~ il
oW
o MO NO O ®N ™ o @ —f O r~
.- . Mmowmornr o o < n N~ ® -
or~ R .. . P
— o AUV O N — O W
— or~r~r~r~r~www <t NN NN
Current Data Parameters
'NAME 400-2016
EXPNO 108
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160418
Tine 21.08
INSTRUM spect.
PROBHD 5 nm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT cpc13
NS 266
DS 4
SWH. 24038.461 Hz
FIDRES 0.366798 Hx
AQ 1.3631488 sec
RG 206.33
oW 20.800 usec
DE 6.50 usec
TE 299.7 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO
SFOL 100.6504916 Mz
NUCL 13c
Pl 10.00 usec
PLWL 54.00000000 W
SFO2 400.2416010 MHz
Nuc2 1H
CPDPRG[2 waltzl6
CPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 32768
SF 100.6404280 MHz
WOW EM
ssB
1B 1.00 Hz
6B
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPm
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Wavenumbers (cm-1)

O~ o N o @ 0~
®m oo oo © N~ oo
A~ 00N — O 0N T T
O W W
@ == N NNANAN Current Data Parameters
NAME 400-2016
pry
PROCHO 1
F2 - Aoquisition Parameters
Date_ 20160418
Tine 21.19
INg! spect
PROBHD 5 mm PABBO BB/
PULPRCG deptepl35
™ 65536
SOLVENT cpel3
N8 81
D8 4
SWH 16129.032 Hx
FIDRES . 24611
» 2.0316160
RG 206.33
ow 31.000 usec
DE 50 ul
T® 2! 2 X
cusr2 145.0000000
b1 2.00000000 sec
d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001273 sec
T™O 1
sFol 100.6464766 MHx
NUC1 13¢C
Pl 10.00 usec
P13 2000.00 usec
PLWO oW
13a PLNL 54.00000000 W
" L SEMAM[5] 60comp . 4
- 0.500
SPOFFS5 0 Hx
SPW5 8.25059986 W
SFO2 400.2412800 MHx
NuUc2
CEDERG([2
3
pd o
PCPD2 .00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
F2 - Processing parameters
81 3.
8F 100.6404280 MH=
WO ™
888 o
LB 1.00 Hz
cB ]
BC 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
100 et ey - N
i e P I \ p ““\‘ oy \/Vﬂ ‘h.rw
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| f / i
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| | | @
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] / 2 l
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8 s o 3
5 1 g
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E 8 a g Iz
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® 82 3 o
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Compound 14a:

4,790
4.624
4,608
4,594
4.578
4.570
4,560
4.550
4,255
4,243
4.229
4,217
3.904
3.889
3.875
3.857
3.844
3.827
3.815
3.657
3.642
3.621
3.611
3.520
3.501
3.490
3.470
2.996

NAME 400-2016
EXPNO 114
PROCNO 1

F2 - Acquisition Paramete

Date_ 20160420
Time 16.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 32768
SOLVENT D20
NS 16
Ds 0
SWH 8012.820 H
FIDRES 0.244532 H
2Q 2.0447233 s
RG 102.73
DW 62.400 u
DE 6.50 u
TE 301.2 K
D1 2.00000000 s
TDO 1
SFO1 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
ST 65536
SF 400.2399658 M
WDW EM
SSB 0

LB 0.30 H
GB 0

PC 1.00
-

T
75 70 65 60 55 50 45

40 35 30 25 20 15 1.0 ppm
< (© - ©
NRE "°’Y3 = H
Nl - NIN| - [}
NN SO o
VW owm o
oo™ N ® o
[SRCECECRCET ™
Current Data Parameters
\\// / / NAME 400-2016
EXENO 115
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160420
Tine 17.19
INSTRUM spect
PROBHD 5 mm PAEBO EB/
PULPROG 2gpg30
™ 65536
SOLVENT D20
NS 1024
D8 4
SHE 24038.461 Hx
FIDRES 0.366798 Hz
A 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
TE 303.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
D0
14a SFOL 100.6504916 MHz
NucL 13¢c
P1 10.00 usec
PLWL 54.00000000 W
SFoz 400.2416010 MHz
Nuc2 1n
CPDPRG[2 waltzl6
PCPD2 90,00 usec
PLWZ 12.00000000 W
PLW12 0.34680000 W
PIW13 0.28090999 W

F2 - Processing parameters
sI 327

sF 100.6404280 Mz
WDW EM

8SB 0

LB 1.00 Hez
eB 0

PC 1.40

T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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% Transmittance

NOND O o
AV OoWLw o
oo @ N ® o
[~ 0 0 L0 WD @ Current Data Parameters
\\ } / / HAME. 400-2016
o
PROCHO 1
¥2 - Aoquisition Parameters
Date_ 20160420
i 17.38
™ spect
PROBHD 5 mm PABBO BB/
deptepl35
™ 65536
SOLVENT D20
wo 256
. D8 4
N H CI SWH 16129.032 Hz
FIDRES 0.246110 2z
» 2.0316160 asc
RG 206.33
DW 31.000 usec
DE ul
™= 302.6 X
etz 145.0000000
b1 2.00000000 sec
HO OH d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001273 sec
T™O 1
sFol 100.6464766 MHx
NUC1 13C
P1 10.00 usec
P13 2000.00 usec
PLWO oW
FLvL 54.00000000 W
SFRAM[5] 60comp . 4
SPOALS 0.500
SPOFFS5 0 Hx
SEW5 8.25059986 W
SFO2 400.2412800 MHz
wuc2
CPDERG[2 waltzl6
3 15.30 uses
P4 30.60 uses
PCPD2 .00 usec
PLW2 12.00000000 W
PLAL2 0134660000 W
F2 - Processing parameters
8I 3.
o 1006404271 Mz
R S
88B o
na 1.00 B=
cB ]
BC 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
100 Tl Juusr— n
] wrw L \ ' o \f\’w
91 h e / J
i \ e A W
*1 1 // ’ f; /K\J \ [ MI\U‘
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1 / 2 |
| \ ﬁ/ g f\/w
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| Al ki ‘ \

a7 /
\ /
\/
861 (.
&
o
5
851 2
3500

3000

2600

2000

Wavenumbers (cm-1)

113810\
—

1038 83

109611

1000

500

24




Compound 13b:

NWOMNHONAATMNMNOOFFONNMWLOWLEWENNSEENNSFO AN ENMOO A
LAY NITSOOROATCLITNON—TOCORNTNNINMN OO DO
NN ATOCTAANNAAAAA—ATOOCO A A OOOW
CYYTTISSISCLSLLSCLSLLTONOONONOMMMMI O NNNNNN NN NN A
e —— N Burrant Data Pazaneters
NAME 500-2017
EXPNO 10
PROCNO 1
F2 - Acquisition Paramete
Date_ 20161213
Time 20.12
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
D 65536
SOLVENT cDcl3
NS 16
DS 2
SWH 10000,000 H
FIDRES 0.152588 H
AQ 3.2767999 s
RG 123.14
DW 50.000 u
DE 6.50 u
TE 298.0 K
D1 1.00000000 s
TDO 1
SFOL 500.1330885 M
NUC1 1H
P1 10.60 u
PLW1 20.00000000 W
F2 - Processing parameter
SI 65536
SF 500.1300112 M
WDW EM
SSB 0
LB 0.30 H
GB 0
l I J PC 1.00
LJ
I T T T T T T T
9 8 7 6 5 4 3 ppm
(o= N [ &
e|eee el |1e S
Nlr={y=r= lr=] = ©
0
o MO NWMANY o TNMO W
.. doNO~NLOMT © N®OM~O
o~ I L T . D ) .
— O A~ r-Oone-n oo O T N
— QQr~r~r-r-r-YYn W NANANN A
‘ ’ '\'\'V//// | \// | Current Data Parameters
NAME 500-2017
EXENO [
PROCNO 1
F2 — Acquisition Parameters
Date_ 20161213
Time 19.01
INSTRUM spect.
PROBHD 5 nm CPPBBO BB
PULPROG £gpg30
™ 65536
SOLVENT €pcl3
NS 1024
DS 4
SWE 29761.904 Hz
FIDRES 0.454131 Bz
AQ 1.1010048 sec
RG 192.89
DW 16.800 usec
DE 18.00 usec
T® 298.1 K
D1 2.00000000 sec
d11 0.03000000 sac
DELTA 1.89999998 sec
TDO
SFOL 125.7703637 Mz
NueL 13c
P1 9.80 usec
PLWL 57.00000000 W
sFoz 500.1320005 Mz
Nucz 18
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLWZ 20.00000000 W
PLW12 0.35778001 W
PLWL3 0.22898000 W
F2 - Processing parameters
ST 32761
SF 1257577885 MHz
WDW EM
8sB
‘ { ‘ ‘ 1B 1.00 Hz
cB
PC 1.40
T T T T T T T T 1
180 160 140 120 100 80 60 40 20 FPPm
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—81.15
—177.60
~™75.24
—67.62
T65.80
—58.46
—47.82

26.24
25.82
24.73
24.00

—12.46

YA
X

150

140 130 120 110 100 90

80 70 60 50 40

26

30 20

10 ppm

Current Data Parameters
MAME

00-2017
EXENO E]
PROCNO 1

F2 - Moquisition Parameters
Date_ 20161213
Tine 20.10
INSTROM spect
PROBED 5 mn CPPEEO BB
PULPROG deptepl35

™ 65536
SOLVENT cc13

¥ 256

D8

4
oW 20161.291 Hz
FIDRES 0.307637 Hx

» 1.6252928 sec
26 192.89
oW
DE
=
cnsT2
b1
a2
di2
DELTA
0 1
sFOL 125.7678486 Muz
wocL 13¢
P1 9.80 usec
?13 2000.00 uses
PLRO ow
P11 57.00000000 W
Crp60comp. 4
0.500
410046 W
500.1315995 MHz
1
valtzlé
10.70 uses
21.40 usec
80.00 usec
20.00000000 W
PLWL2 0.35778001 W

¥2 - Processing paz
[

s 125.7577885 Mux
WOR EM

888 ]

1B 1.00 Bz
3 °

rc 1.40



Compound 14b:

Current Data Parameters

NAME 500-2017
EXPNO 11
PROCNO 1
F2 - Acquisition Paramete
Date_ 20161214
Time 12.16
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT D20
NS 16
Ds 2
SWH 10000.000 H
FIDRES 0.152588 H
AQ 3.27673999 s
RG 55.37
DW 50.000 u
DE 6.50 u
TE 298.1 K
D1 1.00000000 s
14b DO 1
SFO1 500.1330885 M
NUCL 1H
Pl 10.60 u
PLW1 20.00000000 W
F2 — Processing parameter
SI 65536
SF 500.1299553 M
WDW EM
SSB 0
LB 0.30 H
GB o]
PC 1.00
[ T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
SAEERE s
N [v=ll ] r=]] = (]
NO =S N
cn AN WDWom (‘::
O N O .
[~ OOV o
\\}// ’ | Current Data Parameters
NAME 500-2017
EXENO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161214
Tine 12.24
INSTRUM pect
PROBHD 5 nm CPPBBO BB
PULPROG zgpg30
™D 65536
SOLVENT D20
NS 419
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Rz
AQ 1.1010048 sec
RG 192.89
DW 16.800 usec
DE 18.00 usec
TR 298.1 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
14b SFOL 125.7703637 MHZ
NUCl 13c
P1 9.80 usec
PLWLl 57.00000000 W
SFO2 500.1320005 MHZ
NuUC2 18
CPDERG[2 waltzl6
CED2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PIW13 0.22898000 W
F2 - Processing parameters
s 32768
sP 125.7577885 MHz
Ll EM
‘ ‘ ‘ :
1B 1.00 Hz
GB
BC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 pPpm
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ANO A O N
~DAHNGD DM o
oCwO~N T O -
- 0 10 o o 0= o Current Data Parameters
M 500-2017
NS = "y
PROCHNC 1
F2 - Aoquisition Parameters
Date_ 20161214
Time 12.44
INSTROM spect
PROBHD 5 mm CPFBBO BB
deptepl3s
™ 65536
SOLVENT D20
RS 98
Ds 4
SWH 20161.291 Hx
FIDRES 0.307637 He
» 1.6252928 sec
RG 92.89
DW 24.800 usec
DE 18.00 uses
TE 298.0 X
CNST2 145.0000000
D1 2.00000000 sec
a2 0.00344828 sec
diz 0.00002000 sea
DELTA 0.00001248 sec
TDO
sFo1 125.7678486 MHx
NUC1 13c
P1 9.80 usea
P13 2000.00 usea
PLWO ow
14b PLWL 57.00000000 W
SENAM[5] Crp60comp. 4
SPOALS 0.500
SPOFFSS 0 Hx
SPWS 8.36410046 W
SFO2 500.1315995 MH=z
NUc2 1E
ceoRRG[2 valtzi
3 10.70 usea
pé 21.40 uses
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
¥2 - Processing parameters
81
¥ 125.7577885 MH=z
WDW M
88B o
LB 1.00 Hz
GB 0
Pc 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
007
994
98+
R e T
o M L et TV o
: o~ A I /\‘,«
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964 L -\ Al
A ol z
1 ©
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£ / S e g 8
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Wavenumbers (cm-1)

28




Compound 13¢:

7.260
4.592
4.576
4.567
4.558
4.542
4.481
4.477
4.463
4.459
4.445
4.441
4.228
4.208
4,189
3.998
3.979
3.960
3.260
3.233
3.048
3.027
3.018
3.006
2.997
2.976
2.610
2.603
2.071
2.061
2.051
2.044
2.034
2.020
2.004
1.989
1.507
1.488
1.470
1.451

N EEE——— o T ST oo —

Current Data Parameters
NAME 4

00-2017
EXPNO E
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161130
Time 23.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDCL3
NS 16
DS [}
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 125.02
DW 62.400 usec
DE 6.50 usec
TE 298.4 K
D1l 2,00000000 sec
TDO 1
SFO1 400.2424716 MHz
NUC1
P1 14.80 usec
PLW1 12.00000000 W

S

F2 - Processing parameters
T 36

SF 400.2400096 MHz
EM

WDW

SSB 0

LB 0.30
GB 0

PC 1.00

-
@ -
N -
=y

9 5 ppm
s8EE  [@E B B EEEE
~lalellv cll=l lo o w|ei|esl e
oo
oo NMITONO MO MO T OO 0
G AR MO MAM™ 0 N © ® 000 ®
-~ e Ve e e
- o H [~~~ 10~ 10 Oy 1D T MO
— O~~~ 00w NNNNN A
‘ , l\N////// \’// / Current Data Paransters
NAME 400-2017
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161201
Tine
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT cpc13
1024
Dg ]
SR 24038.461 Hz
FIDRES 0.366798 Hz
N A 1.3631488 sec
RG
DW 20.800 usec
DE 6.50
™= 299.5 K
DL 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999998 sac
D0 1
SFoL 1006504916 MAz
Nuel 13¢
P1 10.00 usec
PLWL 54.00000000 W
SFO2 400.2416010 MHz
Nuc2 1n
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PL¥12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing paraneters
ST 32768
sF 100. 6404280 Mz
WDW BM
ssB 0
18 1.00 B2
=] 0
PC 1.40
T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PpPm
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OHFO OO O~ OO

—A~M o~ o0 NwoOhw

HI~0 S0 0D oI Mmoo

@ == foto 1010 NWNNNN Current Data Parameters
A 400-2017
ExERO
PROCHO 1
F2 - Acquisition Parameters
Date_ 20161201
IRSTROM epect.
PROBED 5 mm PABBO BB/
PULPROG deptepl135
™ 65536
SOLVENT eela
ns 256
b8 4
sw 16129.032 Bz
FIDRES 0.246110 Bz
» 2.0316160 sec
26 206.33
o 31.000 uses
o2 u
= .0 X

(0) (0] cnsT2 145.0000000
b1 2.00000000 sec
a2 0.00344828 sac
diz 0.00002000 sea
DELTA 0.00001273 sea
13¢ = .

swo1 100.6494768 Muz
NUC1 13¢
P1 10.00 usec
P13 2000.00 usec
PLHO ow
PLWL 54.00000000 W
SERAM([5] 60c0mp . 4
SFOALS 0.500
sEOFTSS 0 Ex
SEWE 8.25059986 W
swoz 400.2412800 Max
Nucz
cepERG[2 valtzl6
P3 15.30 uses
pé 30.60 usec
PCED2 90.00 uses
PLN2 12.00000000 W
PLW12 0.34680000 W

F2 - Processing paramsters
81 3.

¥ 100.6404280 Mz
DR =™

8B °

Y 1.00 Bz
=3 0

rC 1.40

T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

% Transmittance

S e
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Compound 14¢:

CWLONOIITEELCHEAMNSEMON O MO 1O

AT AN TR MAVOTOO-INMODSYTMOT N0

CONMNNOOO~ONINTMMHNMNA000O-T~0NN

FELFLOOOOOOONOOOMOMNMONON A0 00

'x\\\\“\.‘x\x Ww/% Current Data Parameters
NAME 400-2017
EXPNO 12
PROCNO 1
F2 - Acquisition Paramete
Date_ 20161201
Time 18.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT D20
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
2Q 2.0447233 s
RG 162.77
DW 62.400 u
DE 6.50 u
TE 298.4 K
D1 2.00000000 s
TDO 1
SFOL1 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
ST 65536
SF 400.2399635 M
WDW EM
S8B 0
LB 0.30 H
GB 0

J PC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
geeEdy [z
NNl =Nl =] N

—18.10
—10.12

NAME
EXENO
PROCNO

Current Data Parameters

400-2017
15
1

F2 - Acquisition Parameters

Nucz
CPDPRE[2
PCPD2
PLNZ

PLW12
PLW13

20161201
19.57

4
24038.461 Hx
0.366798 Hz
1.3631488 sec
206.33
20.800 usec
6.50 usec
300.2 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

1
100.6504916 MHz
13c

10.00 usec
54.00000000 W
400.2416010 MHz

1H

.00 usec
12.00000000 W
0.34680000 W
0.28090999 W

F2 - Processing parameters
ST 3;

T
180 160 140 120 100 80 60 40 20

31

2768
100.6404280 MHz
M

1.00 Hz

1.40



cCoowM~MmM o —
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© ® 0~ N WL @ o
[RCRCRCRCER R — —
Current Data Parameters
A 400-2017
zxERO
PROCHO 1
F2 - Acquisition Parameters
Date_ 20161201
i ‘58
=g epect.
PROBED 5 mm PABBO BB/
deptep135
™ 65536
SOLVENT D20
N 234
b8
sw 16129.032 Bz
FIDRES 0.246110 Bz
» 2.0316160 sec
26 206.33
o 31.000 uses
o2 u
= 299.3 K
cxer2 145.0000000
b1 2.00000000 sec
a2 0.00344828 sac
diz 0.00002000 sea
DELTA 0.00001273 sea
™0 1
swo1 100.6494768 Muz
NUC1 13¢
L P1 10.00 usec
P13 2000.00 usec
o - a PLWO ow
PLWL 54.00000000 W
SERAM[5] 60comp . 4
SEOALS 0.500
sEOFTSS 0 Ex
SEWE 8.25059986 W
swoz 400.2412800 Max
Nucz
cepERG[2 valtzl6
P3 15.30 uses
pé 30.60 usec
BCED2 90.00 uses
PLN2 12.00000000 W
PLW12 0.34680000 W

F2 - Processing paramsters

81 3.

oF 100.6404260 Mux
=

13 1.00 Bz

rC 1.40

T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

s
104395

165328 =E__

1107.69

% Transmittance

£
—
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@
| 33g1 5-1—<

4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)
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Compound 13d:

o
©
~
~

4,591
4,567
4,543
4.479
4,461
4,443
4,215
4,196
4.177
3.997
3.978
3.959
3.268
3.241
3.110
3.091
3.081
3.072
3.062
3.041
2.596
2.591
2,062
2.052
2.034
2.025
2.008
1.997
1.989
1.977
1.433
1.324
1.269

B N Vo

|_ﬂ__,,\a:ﬁ#é"#lf_é\.1rrent Data Parameters
NAME 400-2016

EXPNO 112
PROCNO 1
F2 - Acquisition Paramete
Date_ 20160420
Time 16.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
2Q 2.0447233 s
RG 125.02
DW 62.400 u
DE 6.50 u
TE 301.3 K
D1 2.00000000 s
TDO 1
SFO1 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
SI 65536
SF 400.2400095 M
WDW EM
SSB 0

LB 0.30 H
GB 0

PC 1.00

o
N -
-

9 8 7 6 5 ppm
(=] (=3
(5185 (58] (3] 18] R |=
Q|- | || | S| (o
-
o ©
oo TNMADNRO O NN O~V O N
. . A MOoOWw®Mmor oo OV (N ®® oI
or R R
— O HINS O ID oW VI T MO
— © M~~~ 0 VI INn NNNNNN A
Current Data Parameters
NAME 400-2016
EXPNO 103
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160418
Time 14.14
INSTRUM spect.
PROBHD 5 mm PABBO EB/
PULPROG 2gpg30
™D 65536
SOLVENT cncl3
NS 458
D8 4
Swe 24038.461 Hx
FIDRES 0.366798 Hz
A 1.3631488 sec
RE 206.33
DW 20.800 usec
DE 6.50 usec
[e) O TE 300.7 K
D1 2.00000000 sec
x 411 0.03000000 sec
DELTA 1.89999998 sec
D0
13d SFOL 100.6504916 Mz
NucL 13¢
P1 10.00 usec
PIWL 54.00000000 W
SPO2 400.2416010 Muz
Nucz in
CPDPRG[2 waltzlé
CPD2 90.00 usec
PLW2 12.00000000 W
PIW12 0.34680000 W
PIN13 0.28090999 W
F2 - Processing parameters
sT 32768
SF 100.6404280 MHz
WoW EM
ssB
1B 1.00 He
GB
PC 1.40
L "
L i ey Y . e
T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPm



Wavenumbers (cm-1)

THO DM o O A=W WO N
—Ar~mM or - O Oy (N @ 0 O 1D
d~D 0| 0 W AV T OO
o~ WY D 1D NNNNNN A
Current Data Parumsters
KAME 400-2016
EXPHO 106
PROCHO 1
F2 - Acquisition Parameters
Data_ 20160418
Time 16.24
INSTROM spect
PROBED 5 mm PABBO BB,
PULPROG deptep135
™ 65536
soLvesT e13
N8 1
D8 4
SWH 16129.032 Hx
FIDRES 0.246110 Hz
R 2.0316160 sec
RG 206.33
ow
DE
™
CNST2
D1l
da2
di2
DELTA
™0
sroL
NOUC1
1 10.00 uses
213 2000.00 uses
PLWO w
P 54.00000000 ¥
" emaM[5] .
SPOALS 0.500
sporres 0 Hx
SPWS 8.25059986 W
BFO2 400.2412800 MHz
NUC2 i
CPDPRG[2 waltzlé
3 15.30 usec
P 30.60 usec
PCPD2 .00 usea
PLM2 12.00000000 W
PLW12 0.34680000 W
F2 - Processing parameters
[
sF 100.6404280 MEx
ow ™
88B ]
13 1.00 Bx
cB [
PC 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
T - ——
0] T o \ 7 )
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Compound 14d:

4.790
4.577
4.566
4.558
1.518
4.529
4.522
4.512
4.502

N
=
o~
s

—
[
N N
< <

4.205
3.884

< W o~
HOMHON O~
20 00 W O

mMmMmonm

3.666

o
1}
o

L

[salie)]
O
D 0

mmnm

oaonwWwoNOOoAdTFONCTOHONDNAAM
N O WOWIFN I JOOTNHNMNANNAHO
MmO AdAd A0 T ST
mMnHmMmMMmMmMmMm ™ A= A A

1.393
1.384
1.375
1.366
0.956
0.938
0.919

Current Jata Parametsxs
NAME 4

00-2016
EX>NO 117
PROCNC 1
F2 - Ragnsition Parameters
Date_ 20160420
Time 22.43
INSTRUM opoct
” PROBHL 5 mm PABBO BB/
PULPRCG zg30
32768
SOLVENT 020
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0,244532 Hz
pate] 2.0447233 oce
RG 102.73
DW 62.400 usec
DE 6.50 usec
TR 299.2 K
D1 2.000C0000 sec
TDO 1
SFroL 400.2424716 MHz
NUCZ -
Pl 141.80 usec
PLWZ 12.000C0000 W
F2 - Provesslng paramslers
SI 65536
SF 400.2399628 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
j\ ﬂ PC 1.00
-/ R L W v f“__ﬁ\ . . k
[ T T T T T T T T T T T T 1
6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05 ppm
n $-4 ol = ||w b= N -4 M~
< e 2l |2 Qr 1Qr ]
N ™ NN~ ™ o o~ [
N NOOW v n wn
M~ 0 Mo ™ o r~
© 0 > N D v o o
™~ O YWY N oo
\N// ,/ I | | Current Data Parameters
'NAME 400-2016
EXPNO 118
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160420
Time 23.21
INSTRUM
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT D20
NS 643
DS 4
swE 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RE 206.33
oW 20.800 usec
DE 6.50 usec
TE 300.8 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
DO 1
SFO1 100.6504916 MHz
Nucl 13c
P1 10.00 usec
PLW1 54.00000000 W
8sFO2 400.2416010 Muz
Nuc2 in
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 32768
SF 100.6404280 MHz
WDW EM
8sB 0
1B 1.00 Bz
GB 0
PC 1.40
T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPN

35



Wavenumbers (cm-1)

N~ O0 0T n ¢ W
[ IR RTo R N ) ®m N o~
O @~ NI [CREN ]
[RRCECRCRCET b N e
Current Data Parameters
NAME 400-2016
NNAN T =
PROCHNC 1
F2 - Acquisition Parameters
Date_ 20160420
Time 23.24
NS’ spect.
FROBED 5 mm PABBO BB/
FULFROG deptepl35
™ 65536
SOLVENT D20
NS 147
Ds 4
SWH 16129.032 Hx
FIDRES 0.246110 Hz
» 2.0316160 sec
26
DW 31.000 usec
DE 6.50 usec
= 300.3 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
d12 0.00002000 sea
DELTA 0.00001273 wec
DO
sro1 100.6484788 M=
NUC1 13c
Pl 10.00 usec
P13 2000.00 usea
PLWO o
PLW1 54.00000000 W
SENAM[5] Crp60oonmp. 4
SPOALS 0.500
SPOFFS5S 0 Hz
sBW5S 8.25059986 W
sFo2 400.2412800 Mz
NUC2 1E
CPDPRG[2 waltzl6
15.30 usec
pé 30.60 usec
PCPD2 90.00 wu
PLW2 12.00000000 W
PLW12 0.34680000 W
72 - Processing parameters
1
100.6404280 MH=
WDW EM
S88B o
LB 1.00 Hz
=3 o
P 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
100.0 1 2
e B h,‘_‘,_wwh’-ﬁu” i,w A
9957 m’“"l p e i '\
9ol \ o \,\ / N A \
i v\ / g \ ¥ et \ // 5
w51 \\ o AVF / H
9.0 / /
975; \ /,.JV\ Nm \ (
9701 ° v
| g \1 o
9651 \ \(‘\ o
1 ' s o
| \ g g g
S w01 = s 2
£ i \ S -
E 9657 2
P s
£ 904
= Vo
usd Y /
wol \ /
1 /
9351 @
1 g
930 E3
251
920
95
4000 3500 3000 2600 2000 1500 1000 500
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Compound 13e:

7.260
4.572
4.564
4,555
4.539
4.477
4,473
4.459
4.455
4,440
4.436
4,208
4,189
4.170
3.994
3.975
3.956
3.264
3.236
3.066
3.056
3.045
3.035
3.015
2.591
2.585
2.061
2.051
2.034
2.023
2.016
2.002

1.989
1.971
1.456
1.430
1.404
1.340
1.266
1.250
1.229
0.894
0.876
0.859

—
N
[4e]
—

1.300
1.282

Current Data Parameters

B S N ESSS e

400-2017

EXPNO 57

PROCNO 1
F2 - Bcquisition Paramete

Date_ 20170105

Time 1.48

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930

D 32768

SOLVENT CDCl3

NS 16

DS 0
SWH 8012.820 H
FIDRES 0.244532 H
2Q 2.0447233 s

RG 73.9
DW 62.400 u
DE 6.50 u
TE 298.0 K
D1 2.00000000 s

TDO 1
SFOL 400.2424716 M

NUC1 1H
Pl 14.80 u
PLW1l 12.00000000 W
F2 - Processing parameter

65536
400.2400087 M

EM

0
0.30 H
0
l 1.00

2.00

© ™~
o O
o~
— O
o

-
w -
N
-

ppm
g@v— Q- (-4 N N N

(< cQl |2 S e |e

S|+ -] |~ o o |3

=

M ATNOOM T OV N O <~ 01N 0~
A~MmMoO~NOM~MOWN O < (N WOo
SO n 0N oy OV [~ WO T M N
Q-0 wonmn NNNNNNNA

/
N

EXPNO
PROCNO

Date_
Tine
INSTRUM

PLW13
sI
sF

WDW
ssB
LB

PC

i

|

180 160 140 120 100

80 60 40 20

37

Current Data Parameters
NAME

400-2017
58
1

F2 - Acquisition Parameters

20170105

spect

5 nm PABBO BB/

2gpg30
65536
cpc13
1024

4
24038.461 Hz
0.366798 Hz
1.3631488 sec
206.33
20.800 usec
6.50 usec
298.4 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

100.6504916 MHz
13c
10.00 usec

54.00000000 W
400.2416010 MEz

.00 usec
12.00000000 W
0.34680000 W
0.28090999 W

F2 - Processing parameters
3276

100.6404280 Muz
EM

1.00 Hz

1.40



MH O O M O~ OID O ©

AN O O ™ O <N ©®OOWO

H~0 ®Nn O < A~V T ON W

W~ WW N I NNNNNNNA Current Data Parameters
AE 400-2017
TxENO
FROCNO 1

¥2 - Aoquisition Parameters

Date_ 20170105
Time .05
INSTROM spect
PROBHD 5 mm PABBO BB/
PULPROG deptepl35

™ 65536
SOLVENT epe13

NS 256

b8 4

swr 16129.032 Hz
FIDRES 0.246110 Bz
» 2.0316160 sec
RG 206.33

% 31.000 usec
DE u

= 0K
cnsT2 145.0000000

D1 2.00000000 sec
dz 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001273 ses
™0 1
swO1 100.6464788 Muz
NUC1 13¢

P1 10.00 usec
P13 2000.00 usec
PLWO ow

PLKL 54.00000000 W
SENAM[5] 60comp . 4
SFOALS 0.500
SFOFFS5 0 He

SEWS 8.25059986 W
sxo2 400.2412800 Muz
wuc2 1z
cepERG[2 valtzle

P3 15.30 uses
pé 30.60 usec
PCeD2 90.00 uses
PLK2 12.00000000 W
PLW12 0.34680000 W

F2 - Processing paramsters
81 3.

¥ 100.6404280 Mz
DR =™

8B °

Y 1.00 Bz
=3 0

rC 1.40

% Transmittance

T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

41943

951
0l ’ |
93 by F
1 18
{ o e
92+ [ b3 2
: b3
. 53
91 @ 3 2y
il s X =g
901 @ 5 - 2
g7 13 E
& e 5
891 =
o
b
88+ & 8
a7l a e
i =
| 2 8
2 o
86— %8
a
w000 3500 3000 i 2500 2000 1500 1000 500

Wavenumbers (cm-1)
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Compound 14e:

—
Current Data Parameters
NAME 400-2017
EXPNO 72
PROCNO 1
F2 - Acquisition Paramete
Date_ 20170112
Time 20.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT D20
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
2Q 2.0447233 s
RG 206.33
DW 62.400 u
DE 6.50 u
TE 298.0 K
D1 2.00000000 s
TDO 1
SFOL1 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1 12.00000000 W

F2 - Processing parameter

14e

929
79
38
67.85

1.03

NAME
EXENO
PROCNO

65536
400.2399642 M
EM
0.30 H

1.00

Current Data Parameters

400-2017
70
1

F2 - Acquisition Parameters

PLW13

20170112
19.11

4
24038.461 Hx
0.366798 Hz
1.3631488 sec
206.33
20.800 usec
6.50 usec
298.1 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

1
100.6504916 MHZ
13c

10.00 usec
54.00000000 W
400.2416010 MHz

.00 usec
12.00000000 W
0.34680000 W
0.28090999 W

F2 - Processing parameters
ST 327

180

160

140

120

100

80

60

39

40

20

100.6404280 MHz
M

1.00 He

1.40



Wavenumbers (cm-1)

® O T 0O M ovToa o
A~ Mmoo oww o©
CB®BN NI W oS o
[~ 1919 19 10 1H 1 NN — Current Data Parameters
\\// / \/ \ \ } | e 400-2017
xxewo
PROCNO 1
2 - Roquisif Py
Date_ 20170112
Time 19.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
FULFROG deptepl35
™ 65536
SOLVENT D20
ws 157
D8 4
SWH 16129.032 Hx
rioees 0.246110 Hx
aQ 2.0316160 sec
RG 206.33
DR 31.000 usec
DE 6.50 usec
= 0K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
di2 0.00002000 mec
DELTA 0.00001273 sac
™0 1
SFOL 100.6464706 Mux
woc1 13¢
Pl 10.00 usec
P13 2000.00 usec
PLWO oW
PLW1 54.00000000 W
SPRAMIS]  Crp60comp.d
SPOALS 0.500
SPOFFS5 0 Hx
SPW5 8.25059986 W
sr02 400.2412800 Mme
Nuc2 1)
CPDFRG[2 waltzl6
23 15.30 uses
pé 30.60 s
PCPD2 90.00 uses
PLW2 12.00000000 W
PLW12 0.34680000 W
F2 - Processing pars
g; 100.6404280 MHz
WOW M
8SB o
LB 1.00 Hx
GB L]
e 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
1007
” me RS . /“\,-‘ ~
95+ ‘ S N :
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1 o 2] u
824 h L @ % =
P ow . / 8 E
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Compound 13f:

400-2016
EXPNO 163
PROCNO 1
F2 - Acquisition Paramete
Date_ 20160516
Time 13.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 32768
SOLVENT CDCl3
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
2Q 2.0447233 s
RG 206.33
DW 62.400 u
DE 6.50 u
TE 298.0 K
13f D1 2.00000000 s
TDO 1
SFOL 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1l 12.00000000 W
F2 - Processing parameter
65536
400.2400086 M
EM
0
0.30 H
0
h 1.00
[ T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
Qe Qe N @
gaee (g8 (& & (B 2
o r - |o N a ©
o ©
o o TAND ACOIFIOMF Ao ~O~-0mT
.. AN MOrRMOrdN YOO N®®OMOWO
o~ R
— o A ONONOS AN~ ON T ONT
— O VOVNDGY ONNNNNNN
Current Data Parameters
R N2 e
EXPNO 164
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160516
Time 13.50
INSTRUM ect.
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT cpc13
NS 450
DS 4
SWR 24038.461 Hz
FIDRES 0.366798 Hz
AgQ 1.3631488 sec
RG 206.33
oW 20.800 usec
DE 6.50 usec
T 300.5 K
D1 2.00000000 see
[¢] a1 0.03000000 sec
DELTA 1.89999998 sec
N DO 1
W T sFOL 100.6504916 MHz
O ) Nucl 13c
P1 10.00 usec
PINL 54.00000000 W
SFO2 400.2416010 Mz
O (0} Nucz 1n
CPDERG[2 waltzl6
PCPD2 90.00 usec
13f PIN2 12.00000000 W
PLN12 0.34680000 W
PIN13 0.28090999 W
F2 - Processing parameters
st 32768
i 100.6404280 MHz
WO -]
85B [}
LB 1.00 Hz
[
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPM
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% Transmittance.

4O I M+ L o N i N I
—Ar~Mm or - N ~OWOMNWDOO WO
Sow oW o AN SO o
@~ WY n n M NNNNNNNA
RNV S\
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Current Data Paramsters
400-2016

1

¥2 - Acquisition Parameters
Date_ 20160516

14.01
INg spect
PROBHD 5 mm PABBO BB/
PULPROG deptep135

™ 65536
SOLVENT epeL3

NS 150

b8 4

swr 16129.032 Hz
FIDRES 0.246110 Bz
» 2.0316160 sec
RG 206.33

% 31.000 usec
DE u

= 3K
cnsT2 145.0000000

b1 2.00000000 sec
dz 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001273 sec
™0 1
swO1 100.6464788 Muz
NUC1 13¢

P1 10.00 usec
P13 2000.00 usec
PLWO ow

PLKL 54.00000000 W
SENAM[5] 60comp . 4
SFOALS 0.500
SFOFFS5 0 He

SEWS 8.25059986 W
sxo2 400.2412800 Muz
wuc2 1z
cepERG[2 valtzle

P3 15.30 uses
pé 30.60 usec
PCeD2 .00 uses
PLK2 12.00000000 W
PLW12 0.34680000 W

F2 - Processing paramsters
81 3.

o 100.6404280 Mz
WOR =™

8B °

13 1.00 Bz
=3 0

rC 1.40

Al

3500

m«"qﬂ‘%«

285883

2927.74

2956.46

2083.73

3000

S

218171

2000

Wavenumbers (cm-1)

2500

1500

145644

1368.73

1378.62

B

1265.0€°

1206 45

1154.26

108298 ————==" -
88,09
30 87
842.74

859.66

104728

1000 500

41880
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Compound 14f:

o
o
~
<«

4,565
4,551
4,543
4,528
4,509
4.229
4,220
4,211
4,202
3.875
3.863
3.852
3.833
3.823
3.809
3.799
3.660
3.559
3.544
3.425
3.412
3.401
3.388
3.367
3.350
3.125
3.112
3.102
3.0091
3.079
3.068
1.778
1.753
1.743

W Current Data Parameters
NAME 500-2016

EXPNO 71
PROCNO 1
F2 - Acquisition Paramete
Date_ 20160517
Time 17.54
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2g30
TD 65536
SOLVENT D20
NS 16
Ds 2
SWH 10000.000 H
FIDRES 0.152588 H
2Q 3.2767999 s
RG 31.72
DW 50.000 u
DE 6.50 u
TE 298.0 K
D1 1.00000000 s
TDO 1
SFO1 500.1330885 M
NUC1 1H
Pl 10.60 u
PLW1 20.00000000 W
F2 - Processing parameter
65536
500.1299556 M
EM
0
0.30 H
0
1.00

9 8 7 6 5 4 2 1 ppm
o o ~ ©
8|(8[g(8|e|8l3 S| (8 (8
N =N =N = = Nl |l ]
AWV MmOo N D N®g 0
W YN NN NLW MM NWO A
© 00 0~ N W< o M
™~ O WY YN LD M NNN A
Current Data Parameters
NAME 500-2016
EXPNO 72
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160517
Time 18.09
INSTRUM spect.
PROBHD 5 mm CPPEBO BB
PULPROG 2gpg30
D 65536
SOLVENT D20
NS 256
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hx
AQ 1.1010048 sec
RG 192.
DW 16.800 usec
DE 18.00 usec
= 298.0 K
14f D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFO1 125.7703637 MHz
Nuc1 13c
Pl 9.80 usec
PLW1 57.00000000 W
SFO2 500.1320005 Muxz
NUC2 i
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W
F2 - Processing parameters
ST 32768
E 125,7577885 MHz
WDW BM
8sB 1]
1B 1.00 Hz
GB 1]
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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Wavenumbers (cm-1)

® oWV MO N LMD 10
WY NN N0 ™M M N O —
S wm NI Cwwa ©
~ W WY wwnin ™M N NN - Curvent Data P n
A\ VN B U
ERocR0 1
F2 - Aoquisition Parameters
Date_ 20160517
Time 18.10
INSTROM spect
PROBHD 5 mm CPPBBO BB
PULPROG deptepl35
™ 65536
SOLVENT
N8 1
D8 4
v 20161.291 Bx
FIDRES 0.307637 Hz
Q
e
ow
oE
TE
CNST2
D1
14f g: 0.00002000 sac
DELTA 0.00001248 sec
TDO 1
aro1 125.7678486 aux
NUC1 13c
Bis 200000 waee
PLWO ow
PLW1 57.00000000 W
SPRAM[5]  CzpSOcomp.d
SPOAL! 0.500
SPOFFS5 0 Hx
SPWS 8.36410046 W
sFO2 500.1315995 MHz
woca 18
copaci2 valesle
P3 10.70 usec
pa 21.40 usec
PCPD2 0.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
F2 - Processing parameters
81
125.7577685 MHz
o T
88B o
s 1.00 2e
[
BC 1.40
T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
007
%
o5 Mgl T A/
M]‘M’l i ﬂ. S et f W ) 4 ~n
%7 ! - i | |
| pd | W,
m S V M f\ [ g
saz //\ 1.‘2 \7/ 1
| ' / | £ 2 |
8 I g i
g | ﬂ /) \ Ps i
s Lad | m / \ @ @
£ / i 23 & )
R / / g E g
P ow ! / 5 ]
Al / .
5 2\ / \ ’
i . / {
74 \ / & b
724 5 / g s
" g \_ // 2 5
681 N/ ] @
66— E B
4000 o 3000 " 00 om0 1500 wo 50
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Compound 13g:

7.260
4.583
4.570
4,563
4,555
4,542
4,468
4,453
4,439
4,199
4,183
4.168
3.990
3.975
3.960
3.257
3.235
3.076
3.060
3.053
3.043
3.036
3.019
2.589
2.582
2.056

D E—— S VE

pE

2.049
2.034
2.026
2.015
2.010
2,000
1.990
1.975
1.661
1.429

Current Data Parameters
AME

="

500-2016
EXPNO 106
PROCNO 1
F2 - Acquisition Paramete
Date_ 20160912
Time 23.45
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG z2g30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 H
FIDRES 0.152588 H
2Q 3.2767999 s
RG 31.72
DW 50.000 u
DE 6.50 u
TE 298.0 K
D1 1.00000000 s
TDO 1
SFO1 500.1330885 M
NUC1 1H
Pl 10.60 u
PLW1 20.00000000 W
F2 - Processing parameter
SI 65536
SF 500.1300123 M
WDW EM
SSB 0
LB 0.30 H
GB 0
PC 1.00

o

9 8 7 6 5 1 ppm
(=] o M~ [-1
z818a| (85 (8 I8 |5 (8
o[- e |- | gl |
oy
[ Ne) MO MMEOTWOWOW AL WOLWINWOL A
. . AP NOMRMOM™EdNONM-MNOWWO W
g AN OID @O OV~ [~ O TN
o WO SWOUNND MONNNNNNNN A
Current Data Parameters
'NAME 500-2016
EXPNO 107
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160913
Time
INSTRUM spect.
PROBHD 5 mm CPPEBO BB
PULPROG 2gpg30
™ 65536
SOLVENT CDC13
NS 1024
DS 4
29761.904 Hz
FIDRES 0.454131 Hz
a0 1.1010048 sec
RG 192.89
DN 16.800 usec
DE 18.00 usec
TE 298.0 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
sFrol 125.7703637 Muz
NUCl 13c
Pl .80 usec
PLW1 57.00000000 W
SFo2 500.1320005 MHz
‘NUC2 1H
CPDPRG[2 waltzl6
PCPD2 .00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W
F2 - Processing parameters
8T 32768
sr 125.7577882 MHz
WDW BM
ssB 0
1B 1.00 Hz
GB ']
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 Ppm
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Wavenumbers (cm-1)

mMHO MW o 1 W Gy 000 WOWO LW
AN o~ o o ON®MNO®DO WA
-0 0 N o A~ OIS TN T
W~ VW D D MNNNNNNNN A nt Data Pax .
NAME 500-2016
xxXENO
PROCHO 1
¥F2 - Acquisition Parametezs
Date_ 20160908
Time 6.49
NS spect
PROBHD 5 mm CPPBBO BB
PULPROG deptepl35
™ 65536
SOLVENT cpel3
N8 150
D8 4
SWH 20161.291 Hx
FIDRES 0.307637 mx
» 1.6252928 sec
RG 192.89
oW
DE
TE
CHST2
b1
d2 . 4.
di2 0.00002000
DELTA 0.00001248
™0 1
SFO1 125.7676486 MHz
NUC1 13¢C
Pl g usec
P13 2000.00 usec
PLWO ow
PLW1 57.00000000 W
SFRAM[5] 60comp . 4
SPOAL5 0.500
SPOFFSS 0 Hx
SPWS 8.36410046 W
s¥O2 500.1315995 MH=z
wucz
CEDERG[2 waltzl6
P3 10.70 uses
pé 21.40 uses
PCPD2 .00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
F2 - Processing parameters
8I 3
8F 125.7577885 MH=z
WO ™
88B o
13 1.00 &x
cB L]
BC 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
y: e ——— g—— y
0 —— N B — "1,“
98 \ r fl v
1 ! A
| / I
961 ,l‘ /
9 F f {
923 \ §
90 { | - 5
1 e =
8 | ] 3
: 8
\ IR
1 ] b o
o 8 g 13
1 ~ ” @
| 5
8 | &
g w0 g
H | 2 gl =
5 7 - - = | i
e 7 el g g g
F ol g | =
H ~ Z
744 = o
1 2 @ 1
72+ - 8 o
1 - g
70+ - 2
687 2
667 ]
6] | 8
i Y
624 g o
i Fa
i a5
601 &
AUbﬂ ZSIUG 30&I[I ZSE)D 2060 |5fm 1DEIH SEIIll
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Compound 14g:

4.790
4.586
4.575
4.567
4.557
4.534
4.524
4.514
4.248
4.235
4.223
4.210
3.895
3.880
3.865
3.850
3.837
3.820
3.807
3.683
3.673
3.663
3.573
3.554
3.444
3.428
3.413
3.402
3.395
3.371
3.146
3.129
3.122
3.116
3.105
3.089
3.074
1.759
1.744

i\

Current Data Parameters

o

o

R

u
W
M

H

NAME 400-2016
EXPNO 299
PROCNO 1
F2 - Acquisition Paramete
Date_ 20160914
Time 14.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT D20
Ns 16
Ds 0
SWH 8012.820
FIDRES 0.244532
AQ 2.0447233
RG 73.9
DW 62.400
DE 6.50
TE 299.8
Dl 2.,00000000
TDO 1
SFOL 400.2424716
NuCl 1H
Pl 14.8
PLW1 12.00000000
F2 - Processing parameter
ST 65536
SF 400.2399651
WDW EM
SSB 0
J LB 0.30
GB 0
PC 1.00
[ T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
JeEEhy (e
N = N =] === ol | o
TH-OdO-o0 00N
-0 mMmmnmn ™~ 00 WwmMmaomMm
O wwr NN o~ T M
™~ O VYW wvInIN O NNNNA
'\\,// ’/ \\\// , Current Data Parameters
NAME 400-2016
EXENO 300
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160914
Tine 14.11
INSTRUM spect.
PROBHD 5 nm PABBO BB/
PULPROG zgpg30
™D 65536
SOLVENT D20
NS 536
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
TR 300.7 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFOL 100.6504916 MHZ
NUCl 13c
P1 10.00 usec
PLWLl 54.00000000 W
SFO2 400.2416010 MHz
NuUC2 18
CPDERG[2 waltzl6
PCED2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PIW13 0.28090999 W
F2 - Processing parameters
SI 32768
sP 100.6404280 MHz
Ll EM
| ‘ " : u
1B 1.00 Hz
GB 0
BC 1.40
AL "
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 pPpm
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Wavenumbers (cm-1)

?HIN OO ®ID W 40O N
A RCR R KT CoOVMmM® ™
O ®®r~ NI oS ™
=10 10 10 10 10 1D M ANNANN A Current Data Parameters
400-2016
xR0
PROCRO
F2 - Aoquisition Paxs
Date_ 20160914
Time 14.41
INSTRUM spact
PROBED 5 mm PABEO BB/
PULPROG deptap135
™ 65536
SOLVENT D20
N8 173
DS 4
SWH 16129.032 Hz
FIDRES 0.246110 Hx
a 2.0316160 sec
RG 206.33
oW 31.000 usec
DbE 6.50 usac
TE 00.3 K
CHST2 145.0000000
b1 2.00000000 sac
d2 0.00344828 sec
di2 0.00002000 wsec
DELTA 0.00001273 sec
DO 1
sFoL 100.6484768 Mmz
MoCL 13¢
Pl 10.00 usec
P13 2000.00 usec
PLWO 0w
PINL 54.00000000 W
SPRAMIS]  Crp6Ocomp.d
SPOALS 500
BPOFFS5 =
SPW5 8.25059986 W
8FO2 400.2412800 MHx
NUC2 H
CPDPRG[2 waltzl6
23 15.30 usac
e 30.60 usec
PCPD2 90.00 usec
pim2 12.00000000 W
PIRL2 0:34680000 W
F2 - Processing par:
s 68
sr 100.6404260 MHz
o Y
88B o
13 1.00 2s
GB 0
e 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
07
991
981 r‘x
1 /‘VMW
i ~
A o
| g
LE |
9. 1 n /
2 ¢ ﬂ ‘*\ f/ \ /
g i
£ m- i
8 i 2 N
z ol 2 f \
- g
90 1S 3
| 2 H 2
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89— - -
1 g
S
a8 :
874
86~ 8
| ©
i 8
| o
85l &
4000 3500 3000 2500 2000 1500 1000 500
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Compound 13h:

WWWCMEM Data Parameters
NAME 500-2017

EXPNO 26

PROCNO 1
F2 - Acquisition Paramete

Date_ 20170104

Time 18.49

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG 2930

D 65536

SOLVENT CDCl3

NS 16

DS 2
SWH 10000.000 H
FIDRES 0.152588 H
2Q 3.2767999 s

RG 31.72
DW 50.000 u
DE 6.50 u
TE 298.0 K
D1 1.00000000 s

TDO 1
SFOL 500.1330885 M

NUC1 1H
Pl 10.60 u
PLW1 20.00000000 W
F2 - Processing parameter

6553

500.1300120 M

EM

0
0.30 H
0
l 1.00

Neele Q| (@
881818 (85 (8 (3 |3 =
N[~ || ™= | N § «©
o ®
o o TAONMSOMWYWAHOYWOAMI MO~
.ot AN NOEMOEd NN M N WO
or~ e T T T T A
— o AN NOVONONOT AN~ O T TN
— OOV OUNINDMONNNNNNNNN
Current Data Parameters
'NAME 500-2017
EXPNO 27
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170104
Tine 18.59
INSTRUM spect.
PROBHD 5 mm CPPBBO BB
PULPROG 2gpg30
TD 65536
SOLVENT cpc13
NS 208
DS 4
SWH. 29761.904 Hx
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89
oW 16.800 usec
DE 18.00 usec
TE 298.1 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO
SFOL 125.7703637 MHz
NUCL 13c
Pl 9.80 usec
PLWL 57.00000000 W
SFO2 500.1320005 MHz
Nuc2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W
F2 - Processing parameters
ST 32768
SF 125.7577885 MHz
WOW EM
ssB [}
1B 1.00 Hz
6B o
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPm

49



14.11

T HO HWO o O WML MO~ I~
—A~M o ~ N OO O TN ®DOO W
AN oW o W HO OIS~ 0T TN
o~~~ VWY I I MNNNNNNNNN

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Current Data Parameters
aME 500-2017
EXPHO 28
FPROCHO 1

¥2 - Acquisition Parameters

Date_ 20170104
Time 18,
INSTROM spact
PROBHD 5 mm CPPBBO BB
PULPROG deptepl35
™ 65536
BOLVENT <Dc13
NS 189
b8

.8
oW 24.800 uses
18.00 uses
98.1 X
cusr2 145.000000
1 2.00000000 sec
0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001248 sec
™0
SFO1 125.76768486 MHz
Nuc1 13¢
Pl 9.80 usec
P13 2000.00 usec
PLNO ow
PINL 57.00000000 W
SPNAM[S]  Czp6Qcomp.d
SPOALS 0.500
SPOFFSS 0 Hz
SEWS 8.36410046 W
w02 500.1315995 MEz
Nuc2 10
CPOFRG[2 waltzls
»3 0.70 usec
pé 21.40 usec
BCeD2 0.00 uses
PIN2 20.00000000 W
PIN1Z 0.35778001 W

F2 - Processing parameters
I 32768

8:
oF 125.7577885 MHz
wou ™

888 0

1B 1.00 Hx
@B 0

rc 1.40

e
l MW’MMM’ h / ‘yw,

1683 97
60,

% Transmittance

137509

2855 93

298553
+ 2926 69

— - . . . - - . - - .
4000 3600 3000 2600 2000 1500

Wavenumbers (cm-1)

1267 3

—

120812

115660

1094 56\ ——r—
ee——
860.12

105156

1000 500

511.03
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Compound 14h:

14h

W’ V W/’Current Data Parameters
NAME 400-2017

EXPNO 63
PROCNO 1

F2 - Acquisition Paramete

Date_ 20170105
Time 13.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 32768
SOLVENT D20
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
AQ 2.0447233 s
RG 80.72
DW 62.400 u
DE 6.50 u
TE 298.0 K
D1 2.00000000 s
TDO 1
SFOL 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1 12.00000000 W

F2 - Processing parameter

ST 65536
SF 400.2399645 M
WDW EM
SSB 0
LB 0.30 H
GB 0
PC 1.00
I T T T T T T T T
9 8 6 5 4 3 2 1 ppm
(-1
HERRERER 8 8 =
O ([ = | QNI = [ = = ~N ‘O_ o
daern  qw TH@~on ©
nroge a9 argeqq “
SCaowr o W SwwB T «
~FS8e S Ba ANNNNN “
\V/ | V \\I I// | Current Data Parameters
NAME 400-2017
EXPNO 64
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170105
ime 14.16
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULPROG Zgpg30
TD 65536
SOLVENT D20
NS 548
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFO1 100.6504916 MHz
NOUC1
Pl 10.00 usec
PLWL 54.00000000 W
SFO2 400.2416010 MHz
NOC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12,00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
SI 32768
SF 100.6404280 MHz
WDW EM
SSB o
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T 1
160 150 140 130 120 110 100 90 &80 70 60 50 40 30 20 ppm
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% Transmittance

A @~ 0 ™ 00~ 00w LD
oS0 N DO A HowVNGO ™
O ®rr~ NI O o™
0 O fte]
™~ nd 00 M NANANNN A Current Data Parameters
HAME. 400-2017
EXPNO 65
PROCHO 1
¥2 - Aoquisition Parameters
Date_ 20170108
N 14.23
INSTROM spect
PROBHD 5 mm PABBO BB/
PULERCG deptepl35
™ 65536
SOLVENT D20
8 148
D8 4
SWH 16129.032 Hz
rioREs 0.246110 Ex
» 2.0316160 sec
RG 206.33
DW 31.000 usec
DE ul
= .0 K
CHBT2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001273 sec
T™O 1
sFol 100.6464766 MHx
NUC1 13C
P1 10.00 usec
P13 2000.00 usec
PLWO oW
PLNL 54.00000000 W
SFRAM[5] 60c0omp . 4
SPOALS 0.500
SPOFFS5 0 Hx
SEW5 8.25059986 W
SFO2 400.2412800 MHz
woc2
CPDERG[2 waltzl6
23 15.30 uses
pd 30160 usec
PCPD2 .00 usec
PLW2 12.00000000 W
PLR12 0.34680000 W
F2 - Processing parameters
8I 3.
oF 100.6404260 M=
WoR =™
88B o
Y 1.00 Hs
cB ]
BC 1.40
T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
7
9 _"V%m o A
1 ES— AN,
| S / \
5 n s T‘ / \
u | / / ! " f
921 )' ,// fr’

\ ~ [

ns? n /

sné |

i \ / \_NHcl
4 \ / HOY H\\‘,

74? /

] \ / HO OH
14h

HO

2856.29

-
2926 26

E
—

3377 ga’<

3500 3000 2500

2000

Wavenumbers (cm-1)

1647.08

1506.85

145783

1340.94

S1707

111858

1000 500
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Compound 13i:

o N0 A NN N A0ONDWNOATNOONDAMMOND>MIN M
o O~V OOTATVOMNOEONTFOHONNODODNMNAHONO M OO
o~ DO FFLINAATNNNANNOOOOOONNOODOCOOONOITM NN O ®
~ I IIFOOOOOOOOOOONNNNNNANNNAAAAAAAOO
Current Data Parameters
NAME 500-2016
EXPNO 77
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160518
Time 11.37
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
D 65536
SOLVENT ¢DC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72
bW 50,000 usec
DE 6.50 usec
TE 298.0 K
Dl 1.00000000 sec
TDO 1
SFO1 500.1330885 MHz
NUC1 1H
P1 10.60 usec
PLW1 20.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300117 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[ T T T T T T T T T T T T T T T T 1
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
Sk 88 |3 g 58 2
(| |||~ clle - o ©|Q [
o ©
ANOMAN NSO MW A= N D MO O™
A N NOEMOEdN®OWOWME T NW®OWH
A0 ANV O AL AN OO N
AAOSEEEOVOUNDIDONNNNNNNNNA
\ } '\N/ \/ / / '\\\/%/ Current Data Parameters
NAME 500-2016
EXENO 78
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160518
Tine 12.22
INSTRUM spect
PROBED 5 nm CPPBBO BB
PULPROG 2gpg30
™ 65536
SOLVENT <eDCl3
NS 844
DS 4
SWE 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89
oW 16.800 usec
DE 18.00 usec
TE 298.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
D0
SFol 125.7703637 MHz
NucL 13c
P1 9.80 usec
PLW1l 57.00000000 W
SFo2 500.1320005 MHz
Nuc2 18
CPDPRG[2 waltzl
PCPD2 80.00 usec
PLW2 20.00000000 W
PLWL2 0.35778001 W
PLW13 0.22898000 W
F2 - Processing parameters
sI 32768
SF 125.7577885 MHz
WOW EM
ssB 0
1B 1.00 Hz
H ‘ ' ’ |
BC 1.40
L
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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<+ HO W~ o~ OMNNI MO~
A~®M o o W OVOMMTND®O W
drn oo o w OO~ O W N
o~~ VW 0 MNNNNNNNNNN A
T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Current Data Parameters
500-2016

1

¥2 - Acquisition Parameters
Date_ 20160518

12.38
INg spect
PROBHD 5 mu CEPBEO BB
PULPROG deptepl35

™ 65536
SOLVENT epeL3

NS 256

b8 4

swr 20161.291 Bz
FIDRES 0.307637 Bz
» 1.6252928 sec
RG 192.89

% 24.800 usec
DE 18.00 usec
= 298.0 X
cnsT2 145.0000000

b1 2.00000000 sec
dz 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001248 sec
™0 1

swO1 125.7678486 Maz
NUC1 13¢

P1 .80 usec
P13 2000.00 usec
PLWO ow

PLKL 57.00000000 W
SENAM[5] 60comp . 4
SFOALS 0.500
SFOFFS5 0 He

SEWS 8.36410046 W
sxo2 500.1315995 Muz
wuc2 1z
cepERG[2 valtzle

P3 10.70 uses
pé 21.40 usec
PCeD2 80.00 usec
PLK2 20.00000000 W
PLW12 0.35778001 W

F2 - Processing paramsters
81 3.

o 125.7577885 Muz
WOR =™

8B °

13 1.00 Bz
=3 0

rC 1.40

% Transmittance

007
991

» W"ﬂ iyl [

2984 66

L 292595

3600 3000

—

285527

7

N

278251

2600

Wavenumbers (cm-1)

2000

1500

1456.56

ST

1369.12

1378.87

e

1266.03

1207.22

[ —

———
843.84

106,26
860.30

1154.00

—

105048

1000 500
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Compound 14i:

S~ OO mMmO®MmOO LN o Qw1
ONONO NS F N DO S M mo o«
S HOWLWND MM MO ~ MmN ©
TIETITOOOOMH®M OO - - O
NN\ 22 |\ | Current Data Parameters
NI 400-2016
EXPNO 173
PROCNO 1
F2 - Acquisition Paramete
Date_ 20160519
Time 13.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 32768
SOLVENT D20
NS 16
DS 0
HO SWH 8012.820 H
FIDRES 0.244532 H
A 2Q 2.0447233 s
W Q RG 162.77
R
HO H DW 62.400 u
DE 6.50 u
TE 298.1 K
HO OH D1 2.00000000 s
14i TDO 1
SFO1 400.2424716 M
NUCL1 1H
Pl 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
ST 65536
SF 400.2399501 M
WDW EM
SSB 0
LB 0.30 H
GB 0
PC 1.00
I T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
-] 8 [:-] [-] ]
2212|222 el 4
Q| = | N v | f e | = N| N o~
-
VWWOWONAEDO NNMIDOOMTN
COIHNIND OMNOOVNO®M
OO NIDT —H0oOoOW M
FOVVOININ OHONNNNNN
Current Data Parameters
NAME 400-2016
EXPNO 174
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160519
Tina 13.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™ 65536
SOLVENT D20
NS 600
DS 4
SWEL 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33
oW 20.800 usec
DE 6.50 usec
TE 298.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
DO
sFOL 100.6504916 Muz
NucL 13c
P1 10.00 usec
PIWL 54.00000000 W
sroz 400.2416010 MHz
Nucz in
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLWZ 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 32768
sF 100.6404280 Muz
WOW EM
EE:]
1B 1.00 Hz
GB
c 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 pPpm
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M~ O W WYY MANNNNNNA nt Data Pa .

AN Ve
EXPNO 175
PROCHO 1

¥2 - Aoquisition Parameters

Date_ 20160519
i 14.08

INg spect

PROBHD 5 mm PABBO BB/

deptepl35

™ 65536

SOLVENT D20

NS 150

b8

swr 16129.032 Hz

FIDRES 0.246110 Bz

» 2.0316160 sec

RG 206.33

% 31.000 usec

DE u

= 298.3 X

cxer2 145.0000000

b1 2.00000000 sec

dz 0.00344828 sec

d12 0.00002000 sec

DELTA 0.00001273 ses

™0 1

swO1 100.6464788 Muz

NUC1 13¢

P1 10.00 usec

P13 2000.00 usec

PLWO ow

PLKL 54.00000000 W

SENAM[5] 60comp . 4

SFOALS 0.500

SFOFFS5 0 He

SEWS 8.25059986 W

sxo2 400.2412800 Muz

wuc2

cepERG[2 valtzle

P3 15.30 uses

pé 30.60 usec

PCeD2 90.00 uses

PLK2 12.00000000 W

PLW12 0.34680000 W

F2 - Processing paramsters
81 3.

¥ 100.6404280 Mz
DR =™

8B °

Y 1.00 Bz
=3 0

rC 1.40

% Transmittance

T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

—
.
I
o
11611

~
265498
I
()
)
T

2925 21

w000 3600 3000 i 2600 000 1500 1000 500

Wavenumbers (cm-1)
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Compound 16a:

7.260
5.885
5.875
5.192
5.189
5.157
5.155
5.090
5.069
4,583
4.571
4,564
4.557
4.544
4.488
4.484
4,473
4.470
4,459
4,455
4,238
4,222
4,207
4,011
3.996
3.980

wn
[
o~

~N

3.779
3.776
3.773
3.769
3.751
3.747
3.745
3.741
3.204
3.181
2.750
2.722
2.706
2.698
2.164
2.141
2.133
2.119
2.110
1.653
1.438

1.426
1.324
1.264

B e

J

Current Data Parameters
NAME 500-2016
EXPNO 111
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161021
Time 0.34
INSTRUM spect
PROBED 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT cDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG .

DW 50.000 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO

SFO1 500.1330885 MHz
NUC1 1H

P1 10.60 usec
PLW1 20.00000000 W
F2 - Processing parameters
SI 65536

SF 500.1300120 MHz
WDW EM

5SB 0

LB 0.30 Hz
GB 0

PC 1.00

© -

8 7 6 5 4 1 0 ppm
© N rré]n ) (@ ) © ( =(©]|x)|®
@ ]I 22|22 ] @ b 22|22
S cle alrlisli+lle o - o o3 |es i les
© N W0
— ~ o W OMM™~ Moo N O < 00 N D
. Coe . AN NOM™ NSO N~ O o
[Te} O o~ L . I R T T ) PR
o© O O~~~ 90N Wi O O N T M
— — O~~~ W0 YD n NN NN
| \ , ‘\N// //// \// Current Data Parameters
NAME 500-2016
EXPNO 112
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161021
Time
INSTRUM spect.
PROBHD 5 mm CPFBBO EB
PULPROG 2gpg30
D 65536
SOLVENT €pcl3
NS 1024
DS 4
s 29761.904 Ez
FIDRES 0.454131 Bz
(@] AQ 1.1010048 sec
RG 192.89
N DW 16.800 usec
DE 18.00 usec
= 298.1 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
D0 1
o e} sFoL 125.7703637 MEx
NucL 13c
P1 9.80 usec
PINL 57.00000000 W
SFO2 500.1320005 Mz
16 Nuc2 1
a CBDPRG[2 waltzlé
PCPD2 80.00 usec
PIN2 20.00000000 W
PIN12 0.35778001 W
PINL3 0.22898000 W
F2 - Processing parameters
sT 32768
sF 125.7577885 MEEZ
WDW B
SSB 0
B 1.00 Bz
cB o
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPm
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Current Data Pazameters
MAME 500-2016
EXPNO 113

PROCNO 1

F2 - Aoquisition Parameters

Date_ 20161021

Time

INSTROM spact:

PROBED 5 mm CPPBEO BB
deptsp135

™ 63536

soLvENT cpc1s

§s 256

20161.291 Hz
0.307637 Ex

RG
DR

br

£

cusT2

D 2.00000000 sec
dz 0.00344828 sea
d12 0.00002000 sac
DELTA 0.00001248 sec
™0

sroL

Nuci

Pl

P13

PLWO

PLNL

1
125.7678486 Muz
13¢

9.80 usec
2000.00 usec

w
57.00000000 W

SPKAM[5]  Crp6lcomp.d
SPOALS 0.500
sPOFFSS 0 Bz

. 36410046 W

% Transmittance

SPW5 8
B8FO2 500.1315995 ME=z
NOC2 1H
crOPRG[2 waltzls
P3 10.70 usec
pd 21740 uses
PCPD2 0.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
F2 =~ Processing parameters
s8I 32768
o 1257577885 M=
ou £
88B 0
s 1.00 Bs
= 0
PC 1.40
T T T T T T T T T T T T T T T !
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
[ S T e — N e oy e 2
1 N W Ay, \\1\]
! V e h A V

| .
| | 2
1 ly 5
92! ( / / H
/ E
90 / 5 | |
= ) o |
084 &~ gl
o © g
P Al §'s
867 @ o L
& g [
B84+
@ a
2 3
% ‘ g
82+ & B
a
s =
80+ E | 5 I
1 - e
781 S
1 8 8
1 8 3
74l o
1 28
| ir
T2+ o
w000 3500 3000 ) 2600 w0 1500 1000 500

Wavenumbers (cm-1)
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Compound 17a:

NAME 400-2016

EXPNO 347
PROCNO 1
F2 - Acquisition Paramete
Date_ 20161024
Time 23.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT D20
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
2aQ 2.0447233 s
RG 125.02
DW 62.400 u
DE 6.50 u
17a TE 298.0 K
D1 2.00000000 s
TDO 1
SFOl1 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
SI 65536
SE 400.2399651 M
WDW EM
S8B 0
1B 0.30 H
GB 0
PC 1.00
I I I I I I I I I I
9 8 7 6 5 4 3 2 1 ppm
| (© oM N|©
3|2 311 gl8(g|a
ol Nir=r=l=r~lo
-0
r~ @~ N WM
.. @ WO MmN
© N N
NN © =~ N0
— ™00 YYInWNn
Current Data Parameters
NAME 400-2016
EXENO 348
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161025
Time 0.34
INSTRUM spect.
PROBHD 5 nm PAEBO BB/
PULPROG zgpg30
™ 65536
SOLVENT D20
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AgQ 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
di1i 0.03000000 sec
DELTA 1.89999998 sec
HO OH 00
SFOLl 100.6504916 MHZ
NUCl 13c
17a P1 10.00 usec
PIWL 54.00000000 W
SFO2 400.2416010 MEz
Nuc2 18
CPDPRG[2 waltzl6
PCED2 90.00 usec
PLWZ 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
SI 32768
SF 100.6404280 Mz
WOW EM
ssB
1B 1.00 Hz
cB
rC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPm
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% Transmittance

o®
~ 0 o~~~ O o~ N
.- . @ WO M s O
© 10 R s
SE Cor NS
I [~ 10 10 10 10 1p I Current Data Parameters
\/ \\,// \/ oy 100-2016
EXPNO 349
PROCHO 1
¥2 — Aoquisition Parameters
Date_ 20161025
Time o
THeTROM spect
PROBHD 5 mm PABBO BB/
deptepl35
™ 65536
SOLVENT D20
N8 256
D8
SWH 16129.032 Hz
FIDRES 246110 Hx
w 2.0316160 mec
RG 6.33
oW 31.000 usec
DE 6.50 usec
= 298.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001273 sec
T™O 1
sFol 100.6464766 MHx
Nucl 13¢
Pl 10.00 usec
P13 2000.00 usec
PLWO W
PLW1 54.00000000 W
SPMAM[5]  Crp60comp.d
SPOALS 0.500
seoryes 0 Ee
et .25089986 W
8FO2 400.2412800 Muz
NUC2 1)
cEDERG[2 waltzlé
B3 15.30 usec
pd 30.60 usac
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
F2 = Proceseing paramaters
81 32768
or 100.6404280 saux
o ™
SEB o
3 1.00 He
= °
PC 1.40
T T T T T T T T T T T T T !
150 140 130 120 110 100 90 80 70 60 50 40 20 10 ppm
T TN, nJ\
| X e W A
] \\ /,’ /"”\\ j\/ \\
| \ /
904 \ / /‘ { \\
H \ / t, N [ \
81 | / 3 / ‘"\T/
1 e 3 / ©
| I~ 2 S boA g
& / \/ A" :
/ / \ 8
1 /'/\ \/‘ 3 f Y,ﬂ
70- ‘ / T 8 I
1 / k.4 kS ]
1 / ps 8
! | [
| \ g
604 \ /‘ 8
. /
\ /
| \ /
454 \ /
] \ /
40
1 \ /
3B \/
1000 3500 3000 " aste 2000 1500 1000 500

Wavenumbers (cm-1)
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Compound 16b:

61

<
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NOVDVOOOONAANAAAIMLLLITIITNNAINAINNALLOLONNAAAAAAAND T O N+
CNOLLIIIIISISIITIIIIIIIITIONONNOONNNNNNNNNNNNAAAA ]
il N TR\ N[ gzm==mmm== /Current Data Pazameters
NAME 400-2016
EXPNO 179
PROCNO 1
F2 - Acquisition Paramete
Date_ 20160519
Time 20.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
20 2.0447233 s
RG 206.33
DW 62.400 u
DE 6.50 u
TE 298.3 K
D1 2.00000000 s
TDO 1
SFOL1 400.2424716 M
NUC1 1H
Pl .80 u
PLW1 12.00000000 W
F2 - Processing parameter
ST 65536
SF 400.2400097 M
WDW EM
SSB 0
LB 0.30 H
GB 0
m L BC 1.00
Y
r T T T T T T T T T
9 8 7 6 5 4 3 2 ppm
©o ol ([e(nle(e =2 |® o =(e|w
@ LN B el @ (2 ogT
o NSl il o -« oMo
n <+~ o
r~ Mo O AFNO O A N N M
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e 0~
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— — O 00 W M NNNN
Current Data Parameters
NAME 400-2016
EXPNO 180
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160519
Time 20.40
INSTRUM spect
PROBHD 5 nm PABBO BB/
PULP] 29pg30
TD 65536
SOLVENT cDCl3
NS 272
DS 4
24038.461 Hx
FIDRES 0.366798 Hx
AQ 1.3631488 sec
RG .
DW 20.800 usec
DE 6.50 usec
= 299.6 K
b1 2.00000000 sec
di1i 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
sFol 100.6504916 MHz
Nuc1 13¢
P1 10.00 usec
PLWL 54.00000000 W
SFO2 400.2416010 MHz
Nucz2 18
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
sI 32768
SP 100.6404280 MHz
WDW M
0
1.00 Hz
0
1.40
T T T T T T T T T 1
180 160 140 120 100 g0 60 40 20



136.75
—115.35

—81.03
—177.71

@0 D® A O NN O I0
N DWW o ™ oY (N @ Oy
n ~mn o6 o O NN ™
~ WO In 1N M NN NN

T T T T T T
150 140 130 120 110 100

920

T
80

T T T T T T

T
70 60 50 40 30 20 10 ppm

Current Data Parameters
400-2016

181
PROCHO 1

F2 - Acquisition Parameters
Date_ 20160519

Time 2
IRSTROM epect.
PROBHD 5 mm PABBO BB/
daptep135
65536
SOLVENT ccLa
§s [1]
D8
sw 16129.032 Bz
FIDRES 246110 Bz
» 2.0316160 sec
RG 6.33
o 31,000 uses
o2 5.50 usea
= 299.2 X
cxsT2 145.0000000
D1 2.00000000 sec
a2 0.00344828 sac
a2 0.00002000 ses
DELTA 0.00001273 sec
™0 1
swo1 100.6494768 Muz
NuC1 13¢
P1 10.00 usec
P13 2000.00 usec
PLHO "
PLNL 54.00000000 W
SPMAM[S]  Crp6Ocomp.d
SPOALS 0.500
sEOFPSS 0 He
SEWS 8.25059986 W
sro2 400.2412800 Muz
Nucz 11
ceoERG[2 valtzl6
P3 15.30 uses
pd 30.60 usec
PCED2 .00 uses
PIN2 12.00000000 W
PLH12 0.34680000 W

F2 - Processing parametexs
81 32768

sr 100.6404280 M=z
WoR ™

=3 )

13 1.00 Bz
=3 °

ec 1.40

% Transmittance

100 ]
% é"”“”“‘MLfW’\J\WY\urT»MW TN

208387

w000 3500 3000

—
—

279860 —

s
P

/

SRy n'rwwl»‘hw‘t (ﬂ 7

f———
—

1267.23

1369.79

1379.58

2600 w0 1500

Wavenumbers (cm-1)

120743

1007 56\ e ——
990 41 -
912.28—=——
843.96

1155.01

859 81

1047 66

1000 500
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Compound 17b:

-—|
~
0y
N
Current Data Parameters
N 400-2016
EXPNO 182
PROCNO 1
F2 - Acquisition Paramete
Date_ 20160520
Time 18.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT D20
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
AQ 2.0447233 s
RG 206.33
DW 62.400 u
DE 6.50 u
TE 298.1 K
D1 2.00000000 s
TDO 1
SFOl1 400.2424716 M
NUC1 1H
P1 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
SI 65536
SF 400.2399643 M
WDW EM
SSB 0
1B 0.30 H
GB 0
PC 1.00
I I I I I I I I I I I
9 8 7 6 5 4 3 2 1 ppm
© © I =IEIE-E b <E] [-3
el |o [S|18=[=258] |S
o - Nirir~lol~lol~ o
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< ~ AN MoOM®DM ©
- . INDNWO WMWY [+:]
N © S e e e e e .
™ — OO0 N DM ©
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Current Data Parameters
NAME 400-2016
EXENO 183
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160520
Time 19.16
INSTRUM spect.
PROBHD 5 nm PAEBO BB/
PULPROG zgpg30
™ 65536
SOLVENT D20
NS 800
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AgQ 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
TE 299.4 K
D1 2.00000000 sec
di1i 0.03000000 sec
DELTA 1.89999998 sec
D0
SFOL 100.6504916 MHZ
HO OH NucL 13c
P1 10.00 usec
17b PIWL 54.00000000 W
SFO2 400.2416010 MEz
Nuc2 18
CPDPRG[2 waltzl6
PCED2 90.00 usec
PLWZ 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
sI 3276
sF 100.6404280 Mz
WOW EM
ssB
1B 1.00 Hz
cB
rC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPm
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Wavenumbers (cm-1)
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Current Data Paramaters
| | \\/// \/ P 400-2016
B0 184
PROCHNO 1
¥2 - Aoquisition Parameters
Date_ 20160520
Tine 19.29
INSTROM ”p
5 mm PABBO BB/
'POLPROG deptepl35
™ 65536
SOLVENT D20
NS 180
D8 4
o 16129.032 Hx
FIDRES 0.246110 Hx
b 2.0316160 sec
26 6.33
DW 31.000 usec
DE 6.50 uses
TE 298.8 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sac
di2 0.00002000 sec
DELTA 0.00001273 sec
™0 1
sFOL 100.6484768 Muz
NOC1 13¢c
P1 10.00 usec
P13 2000.00 uses
PLWO ow
PIWL 5400000000 W
STRAM[5]  Czp6Ocomp.d
8POAL! 0.500
SPOFFS5 0 Hx
SPWE 8.25059986 W
8Fr02 400.2412800 MHz
NOC2 1)
CFDPRG([2 waltzl6
P3 15.30 usec
pe 30.60 usec
90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
¥2 - Processing parameters
8T
sF 100.6404280 MHz
won =™
88B o
LB 1.00 Hz
GB o
PC 1.40
T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
100 7
991
987
971
| B i s ,,‘,/K\'
9% - v o \
] S val / ‘%
! 8°%
954 _/ 2g M \ \
: - ] I\ = ’f‘
F &g & 'y
/ = 38 o
s 94+ r/m / E BER
5 / J = S
£ / \
£ 9 - ~ .
g 2 &
B & %S B 5
ST h & ER-EE =
91 V\
90+
89+
88+ \ 7/
4
861 3
s000 w0 3000 " 2500 " om0 1500 w0 so
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Compound 16¢:

7.260
5.838
5.821
5.028
5.023
4,985
4,980
4,950
4,947
4,945
4,924
4,922
4,919
4,579
4,571
4,562
4.462
4,457
4,443
4.439
4,203
4.184
4.164
3.996
3.978
3.959
3.272
3.245
3.103
3.073
2,607
2.600

TS

2.069
2.060
2.043
2.032
2.025
1.602
1.575
1.559
1.556
1.550
1.545
1.539
1.434
1.323
1.270

Current Data Parameters

W NAME

65

400-2017
EXPNO 17
PROCNO 1
F2 - Acquisition Paramete
Date_ 20161202
Time 0.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
2Q 2.0447233 s
RG 140.59
DW 62.400 u
DE 6.50 u
TE 299.3 K
D1 2.00000000 s
TDO 1
SFOL1 400.2424716 M
NUC1 1H
Pl 4.80 u
PLW1 12.00000000 W
F2 - Processing parameter
SI 65536
SF 400.2400096 M
WDW EM
SSB 0
LB 0.30 H
GB 0
PC 1.00
I T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters
NAME 400-2017
EXPNO 18
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161202
Tine 1.24
INSTRUM spect.
PROBHD 5 mm PABBO EB/
PULPROG 2gpg30
™ 65536
SOLVENT cpc13
NS 1024
DS 4
SWE 24038.461 Hx
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RE 206.33
oW 20.800 usec
DE 6.50 usec
TE 300.5 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO
SFol 100.6504916 MHz
NUCL 13c
Pl 10.00 usec
PIWL 54.00000000 W
x SFO2 400.2416010 Mz
Nuc2 18
CPDPRG[2 waltzl6
16¢c CED2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 32768
SF 100.6404280 MHz
WOW EM
ssB
1B 1.00 Hz
GB
BC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPm
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MR 400-2017
ExENO 19
FROCHO 1
F2 - Aoquisition Parameters
Date_ 20161202
Time 1.42
IRSTROM spect.
PROBHD 5 mm PABBO BB/
PULPROG sp135
™ 65536
soLvENT coc13
ns 21
Ds
16129.032 Hx
rIoRES 0.246110 Bz
» 2.0316160 sac
RG 06.3:
o 31.000 uses
bE 6.50 usea
= 300.
cxeT2 145.0000000
b1 2.00000000 sec
a2 0.00344828 sac
diz 0.00002000 sec
DELTA 0.00001273 sec
™0 by
swo1 100.6484788 Mz
Nuc 13¢
P1 10.00 ussa
»13 2000.00 usec
PLNO ow
PLNL 54.00000000 W
SPNAM[5]  Crp6Qcomp.d

SEOFFSS O HE
SEWS 8.25059986 W

s¥o2 400.2412800 Mux
NUC2 18
CPDPRG[2 waltzl6

B3 15.30 usec
pé 30.60 uses
PCrD2 90.00 uses
PLW2 12.00000000 W
PLW12 0.34680000 W

F2 - Processing parameters
81 327

sr 100.6404280 MHx
[0 ™

888 )

1B 1.00 Hz
2c 1.40

T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

% Transmittance
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Compound 17¢:

LWLV LLITITITITOOOOOOONOOMNNA
N '\\\\ \\\ W/// Current Data Parameters
N 400-2017
EXPNO 20
PROCNO 1
F2 - Acquisition Paramete
Date_ 20161204
Time 21.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT D20
NS 16
Ds 0
SWH 8012.820 H
FIDRES 0.244532 H
AQ 2.0447233 s
RG 206.33
DW 62.400 u
DE 6.50 u
TE 298.1 K
D1 2.00000000 s
TDO 1
SFO1 400.2424716 M
NUC1 1H
Pl 14.80 u
17¢c PLWL 12.00000000 W
F2 - Processing parameter
SI 65536
SF 400.2399643 M
WDW EM
SSB 0
1B 0.30 H
GB 0
,\ A A PC 1.00
At
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
-} ) RN =|[=
] e eleee(e e (<
- N - lr=ly=lr= NN
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(6 [0 . e e e e e . .
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Current Data Parameters
NAME 400-2017
EXENO 21
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161204
Time 22.25
INSTRUM spect.
PROBHD 5 nm PABBO BB/
PULPROG £gpg30
™ 65536
SOLVENT D20
NS 1024
DS 4
SWE 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
T® 299.7 K
D1 2.00000000 sec
d11 0.03000000 sac
DELTA 1.89999998 sec
TDO
SFOL 100.6504916 Mz
NueL 13c
P1 10.00 usec
PLWL 54.00000000 W
sFoz 400.2416010 MEz
Nucz 18
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLWZ 12.00000000 W
PLW12 0.34680000 W
PLWL3 0.28090999 W
F2 - Processing parameters
ST 32761
SF 100.6404280 Mz
WDW EM
8sB
1B 1.00 Hz
cB
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 FPPm
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136.96

116.03

70.69
68.83
68.58
67.23
62.53

_——55.38
T~53.90
—29.81
—23.45

%
N
~

Current Data Paramsters
RAME

400-2017
22

1

T2 - Aoquisition Par

Date_
Time
INSTROM
PROBHD
PULPROG
™
SOLVENT
X8

D8

SPOAL!
SROFFSS
sel

¥2 - Processing par:
81

20161204

22.43

spect

5 mm PABBO BB/

deptep135

65536

D20

256

4
16129.032 Hz
0.246110 Hx
2.0316160 mea

0.00344828 mec
0.00002000 wes
0.00001273 wes

1
100.6484708 Mz
13¢

10.00 usec
2000.00 usec
w
54.00000000 W
CzpEOcomp. 4
0.500
0 Bz
8.25059986 W
400.2412600 Muz
11

ameters
32768

Wavenumbers (cm-1)

T 100.6404280 Mux
WDW EM
88B o
LB 1.00 Hz
GB ]
= 1.40
T T T T T T T T T T T T 1
150 140 130 120 110 100 80 70 60 50 40 30 20 10 ppm
1007
55;
My
% P e Y \«W«m'mrw N"Mw\‘“‘"w
. 14
A, 3
%1 '/J ‘V‘("J A
1 I \/ =
5] z o 2
g | / :
g AN
E 1
B i B
I / 2 g g
92+ / £ 3
9 /f
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90 - ’/
BDE \rq/‘
| i
=1 e
v ’ . . .
-HH‘J(] BSEJG 3000 2500 2000 1500 1000 500
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Compound 16d:

7.262
5.809
5.792
5.767
5.017
4,974
4.946
4.921
4,578
4,571
4.563
4,485
4,467
4.449
4,217
4,197
4.178
4,000

16d

o
ANOONNOMNI>TFLOLLOEON—TONOITWMOTOND
OVWYWTANECWONNMONCHETVWNTNMOVCOVDN™O
AN NCOOOOVYNOOOOONINANTITNMMHM M +
MMM mMONNNNNNN A A A A A A A A A

W«\MW Current Data Parameters

NAME 400-2016
EXPNO 169
PROCNO 1
F2 — Acquisition Paramete
Date_ 20160518
Time 19.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
D 32768
SOLVENT CDC13
NS 16
Ds 0
SWH 8012.820 H
FIDRES 0.244532 H
AQ 2.0447233 s
RG 206.33
DW 62.400 u
DE 6.50 u
TE 300.0 K
D1 2.00000000 s
TDO 1
SFOl1 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
SI 65536
SF 400.2400089 M
WDW EM
SSB 0

LB 0.30 H
GB 0

PC 1.00

A

[}
o -
-
w -
N

9 8 7 ppm
g ; =e=le =35~ [=4 g ™ N
I cle| (< 2 [ e
= ||| - [~ | |S|0)es
-
0 n o ®
o moo HAOO AR~ OO M S~ 0MmN
. [ HVMmMowvNOMNSOO VNOVN®®O
© < o~ I [
™ — o AN~ O ®I0n 0w M~WON T ®
— — @~~~ 00NN MNNNNNN
Current Data Parameters
SN NNy =
EXENO 170
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160518
Tine 20.04
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™D 65536
SOLVENT cpcls
N8 480
DS 4
SHE 24038.461 Hz
FIDRES 0.366798 Hz
A 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
= 301.1 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sac
0 1
(@) O SFOL 100.6504916 Mz
NucL 13¢
>< P1 10.00 usec
PINL 54.00000000 W
sFoz 400.2416010 Muz
16d Nucz in
CPDPRG[2 waltzlé
CED2 90.00 usec
PLNZ 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 3276
SP 100.6404280 Mz
WDW B
ssB
1B 1.00 Hz
B
rC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPmM
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150 140 130 120 110 100

T
60 50 40 30 20 10

Current Data Parameters

ax 400-2016
ExENO 171
PROCHO 1
F2 - Aoquimition Parameters
Date_ 20160518
Time 20.29
IRSTROM epect.
PROBHD 5 mm PABBO BB/
daptep135
65536
SOLVENT ccLa
§s 12
D8
sw 16129.032 Bz
FIDRES 246110 Bz
» 2.0316160 sec
RG 6.33
o 31,000 uses
o2 6.50 usea
= 300.8 X
cxsT2 145.0000000
D1 2.00000000 sec
a2 0.00344828 sac
a2 0.00002000 ses
DELTA 0.00001273 sec
™0 1
swo1 100.6494768 Muz
NuC1 13¢
P1 10.00 usec
P13 2000.00 usec
PLHO "
PLNL 54.00000000 W
SPMAM[S]  Crp6Ocomp.d
SPOALS 0.500
sEOFPSS 0 He
SEWS 8.25059986 W
sro2 400.2412800 Muz
Nucz 11
ceoERG[2 valtzl6
P3 15.30 uses
pd 30.60 usec
PCED2 .00 uses
PIN2 12.00000000 W
PLH12 0.34680000 W

F2 - Processing parametexs
81 32768

sr 100.6404280 M=z
WoR ™

=3 )

13 1.00 Bz
=3 °

ec 1.40

% Transmittance

1007

9

87l

4000

AT “‘v‘w‘wuj\‘.*’»w

g: ;WWNWJ\WW[\M A

1456.37

1369.56

137942

w0 1500

Wavenumbers (cm-1)

\ ﬂ W\

e

1266 .36

1100.87

——
860.14

1155.68

1207.21

99022
91042
R
843.73

105084

1000 500
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Current Data Parameters
NAME

400-2016
EXPNO 172
PROCNO 1
F2 - Acquisition Paramete
Date_ 20160519
Time 13.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT D20
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
AQ 2.0447233 s
RG 206.33
DW 62.400 u
DE 6.50 u
TE 298.1 K
17d D1 2.00000000 s
TDO 1
SFO1 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
SI 65536
SF 400.2399591 M
WDW EM
55B 0
LB 0.30 H
GB 0
PC 1.00
[ T T T T T T T T T T
9 8 7 6 4 3 2 1 ppm
o o|e[n(n|e (= ©
8 2 28388 Eﬁ IR
o N NIyl Nl
I} ~
o oy N~ O oY~ o WOV O
. - WY oSN -~ W
@ ~ R . e
o — O oM~ NN N T ™M
— — ~ O WVWVYNnn ™ NN
Current Data Parameters
NAME 400-2016
EXPNO 176
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160519
Time 14.40
INSTRUM ac
PROBHD 5 mm PABBO EB/
PU: 2gpg30
™D 65536
SOLVENT D20
NS 700
D8 4
Swe 24038.461 Hx
FIDRES 0.366798 Hz
A 1.3631488 sec
RE 206.33
DW 20.800 usec
DE 6.50 usec
TE 299.1 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
D0
SFOL 100.6504916 Mz
NUCl 13c
P1 10.00 usec
PIWL 54.00000000 W
SPO2 400.2416010 Muz
Nuc2 in
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PIN13 0.28090999 W
F2 — Processing parameters
sI 32768
SF 100.6404280 MHz
WDW EM
8sB o
1B 1.00 Hz
eB [}
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPm
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Current Data Parameters
RAME 400-2016
Py
FROCKNO 1
#2 - Aoquisition Parameters
Date_ 20160519
Tine 15.06
TNOTROM act
PROBED 5 mm PARBO BB/
deptopl35
= 65536
soLvERT D20
&8 200
D8
o 16129.032 Hx
riomes 45110 Bx
» 2.0316160 mea
G 6.3
oW 31.000 usec
oE 5.50 usea
I 298.9 X
QusT2 145.0000000
D1 2.00000000 sec
a 0.00344828 sac
a1z 000002000 sec
DELTA 0.00001273 sec
™0 1
o1 100.6404706 Mux
wuc1 13¢
1 10.00 usec
P13 2000.00 usec
FIKO oW
FLN1 54.00000000 W
SPMAMIE]  CzpSOcomp. 4
sEOALS 0.500
spor¥ss 0 Bx
WS 825059986 W
o2 400.2412600 w1z
wucz 18
12 valtsls
23 15.30 uses
pd 30.60 usec
PCED2 100 usec
Piw2 12.00000000 W
Pi1z 0.34680000 W

F2 - Processing parametezs
81 32768

sr 100.6404280 M=
oW ™

=3 )

13 1.00 Bz
=3 °

ec 1.40

T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

% Transmittance

184045
i
66
=
556.58

112684

o
-
3382 33(
—
2043.37
——
1023.85

w000 3500 3000 ) 2600 w0 ) 1500 1000 500

Wavenumbers (cm-1)
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Compound 16e:

73

13
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T - Current Data Parameters
NAME 400-2016
EXPNO 287
PROCNO 1
F2 - Bcquisition Paramete
Date_ 20160907
Time 13.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 32768
SOLVENT CDCl3
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
2Q 2.0447233 s
RG 92.09
DW 62.400 u
DE 6.50 u
x TE 300.4 K
D1 2.00000000 s
16 TDO 1
e SFO1 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
ST 65536
SE 400.2400098 M
WDW EM
SSB 0
LB 0.30 H
GB 0
* PC 1.00
[ T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
Qe ce|e cle J 2 ]
| ||| - (@ < L)
-
y o ©
o — oo MOMAOMITMID 1D~ @O0~
. AN MOoOWOVNOMSH- ™o oN®©®©
[ < A~ L T -
© o A SVINONDAOT MOSYYIDTM
— o OV OVUINDN ONNNNNNN
Current Data Parameters
NAME 400-2016
EXPNO 288
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160907
Time 14.03
INSTRUM spect.
PROBHD 5 nm PABBO BB/
PULPROG zgpg30
™ 65536
SOLVENT cpc13
NS 800
DS 4
SWEL 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33
oW 20.800 usec
DE 6.50 usec
TE 301.8 K
D1 2.00000000 sec
dii ec
DELTA 1.89999998 sec
TDO 1
SFOl 100.6504916 MHz
Nucl 13c
Pl 10.00 usec
PLWL 54.00000000 W
8SFO2 400.2416010 MHz
Nucz in
CPDPRG[2 waltzl6
CPD2 90.00 usec
PLWN2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 327
sF 100.6404280 Muz
WDW EM
sse
1B 1.00 Hz
GB
BC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 pPpn
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PROCRO 1

F2 - Aoquisition Parameters
20161

Date_ 0907
Time 14.18
INSTROM spect:
PROBED 5 mu PABBO BB/
FULEROG #p135
™ 65536
SOLVENT coc1s
A 200
D8 4
W 16129.032 Hz
FIORES 0.246110 Hx
» 2.0316160 mec
RC 206.3
oW 31.000 usec
DE 6.50 usec
= 1.2
cHsT2 145.0000000
D1 2.00000000 sec
d2 000344828 sec
d12 0.00002000 sec
DELTA 0.00001273 sec
D0
swo1 100.6484768 Muz
wuc1 13¢
P21 10.00 usec
P13 2000.00 usea
PLWO ow
PINL 54.00000000 ¥
SPNAM[5]  Crp6Qcomp.4d
0.500
SEOFFSS 0 Hz
SEWS 8.25059986 W
swo2 400.2412600 Muz
Nuc2 1n
CPDPRG[2 waltzlé
3 15.30 uses
pé 30.60 usec
PCED2 90.00 usea
PLK2 12.00000000 ¥
PIN12 0.34680000 W

F2 - Processing parameters
81

sr 100.6404280 MHz
woR ™

888 )

1B 1.00 Hz
0

2c 1.40

% Transmittance

T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

I —
1643 48
—
=
—
5138

843.62

—
—_—
2858.15
s
278334
—

1266.78"

1101.83L.
990.59

208498
—_—

1369.94
1156.21
P
860.27

o
‘g 16e 2
1 i 5
2 a
| 2 2
| & 5
78+ -
5
7] 8
|8
w000 3500 3000 ) 2600 w0 1500 1000 500

Wavenumbers (cm-1)
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Compound 17e:

\j/ N/ VWCurrent Data Parameters
NAME 400-2016

EXPNO 290
PROCNO 1
F2 - Acquisition Paramete
Date_ 20160907
Time 19.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
AN PULPROG 2930
HO ooy 32768
SOLVENT D20
NS 16
Ds 0
SWH 8012.820 H
FIDRES 0.244532 H
2Q 2.0447233 s
RG 206.33
DW 62.400 u
DE 6.50 u
17e TE 300.1 K
D1 2.00000000 s
TDO 1
SFO1 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
ST 65536
SF 400.2399648 M
WDW EM
SSB 0
LB 0.30 H
GB 0
U PC 1.00
I I I I I I I I I I I
9 8 7 5 4 3 2 1 ppm
© 0 N[o/N(o|n|aa | [
] q1 SRR QWF.N.
o L - le=lrlo Nl
o o
© < T HO OO OO 0 N O~
. . M~ wwomonms O S N A
o <« N . e e
™ o O o~ N N~ 0w
— — M~ O W WWIn IO M N NN
Current Data Parameters
NAME 400-2016
EXPNO 292
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160907
Tine 19.41
INSTRUM ec
PROBHD 5 mm PABBO EB/
PU: 2gpg30
™D 65536
SOLVENT D20
NS 400
D8 4
SWEL 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RE 206.33
oW 20.800 usec
DE 6.50 usec
TE 301.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO
SFOLl 100.6504916 MHx
NUCL 13c
Pl 10.00 usec
17e PLW1 54.00000000 W
SFO2 400.2416010 Mz
Nuc2 1H
CPDPRG[2 waltzl6
PCED2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 32
SF 100.6404280 MHz
WOW EM
ssB [}
1B 1.00 Hz
GB 0
BC 1.40
" " " b
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 PPm
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Wavenumbers (em-1)
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Current Data Parameters
RAME 400-2016
EXPNO 293
PROCHO 1
¥2 - Aoquisition Parameters
Date_ 20160907
Time 19.54
THSTROM epect
PROBHD 5 mm PABBO BB/
daptepl35
65536
\ SOLVENT D20
s 256
D8
SWE 16129.032 Hz
46! Hz
2.0316160 wec
06.33
31.000 usec
6.50 usec
.9 K
145.0000000
2.00000000 sec
0.00344828 sec
0.00002000 sec
0.00001273 see
1
100.6484768 MHz
13¢c
A 10.00 usec
f 2000.00 usea
ow
54.00000000 W
SPMAM([5] Crp60comp. 4
SPOAL! 0.500
sPoFFSs 0 Hx
sP¥s .25059986 W
0 MHz
.00 usea
PLW2 12.00000000 W
PLW12 0.34680000 W
¥2 - Processing parametezs
81 32768
100.6404280 M=
o
[
1.40
T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20
100
90
851
80
9
8
°
g
2
~
s T = o
5 AN I °
£ 6] - =
2 9
s = o
= & =
= & &
561
2
| 2
50 3
&
£ 9
4
1 2
304 L
4000 3500 3000 2500 2000 1500 1000 500
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Compound 16f

7.260
5.805
5.788
5.001
4,996
4,958
4,953
4.929
4,927
4,924
4.904
4,901
4.899
4,571
4,562
4,554
4.458
4.454
4.440
4,435
4,204
4.185
4.166
3.992
3.973
3.954
3.257
3.230
3.069
3.039
2,593
2.586
2.059
2.049
2.032
2.020
2.003
1.453

©
~N
~
—

1.403
1.384
1.370
1.353
1.320
1.290
1.281
1.265

NAME 400-2017

139.18

1.91

—114.14
——110.99
T—107.07

3
8

EXPNO 40
PROCNO 1
F2 - Acquisition Paramete
Date_ 20161219
Time 19.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
2Q 2.0447233 s
RG 55.55
DW 62.400 u
DE 6.50 u
TE 298.0 K
D1 2.00000000 s
TDO 1
SFO1 400.2424716 M
NUCL1 1H
Pl 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
ST 65536
SF 400.2400096 M
WDW EM
SSB 0

LB 0.30 H
GB 0

PC 1.00

|
T T T
2 1 ppm

EXPNO
PROCNO

i) RNE g ey

41
1

F2 - Acquisition Parameters

Date_
Tine
INSTRUM

PLW13

sI
sF
WDW
ssB
LB

PC

180 160

140

60 40 20 PPm

7

20161219
19.09
spect

5 nm PABBO BB/

2gpg30
65536
cpc13
303

4
24038.461 Hz
0.366798 Hz
1.3631488 sec
206.33
20.800 usec
6.50 usec
298.8 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

100.6504916 MHz
13c
10.00 usec

54.00000000 W
400.2416010 MEz

.00 usec
12.00000000 W
0.34680000 W
0.28090999 W

F2 - Processing parameters
3276

100.6404280 Muz
EM

1.00 Hz

1.40



Wavenumbers (cm-1)
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Current Data Parameters
| T S e
EXPNO a2
PROCHO 1
#2 - Aoquisition Parameters
Date_ 20161218
Time 19.22
INSTROM opact:
PROBHD 5 mm PABBO BB/
daptepl35
65536
SOLVENT cocl3
8 14
D8
wE
FIDRES
E]
RG
oW
DE
™=
CNST2
b1 2.00000000 sec
d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001273 sec
™0 1
SFO1 100.6484768 MHz
NUC1 13¢c
| P1 10.00 usec
P13 2000.00 uses
PLWO ow
PLW1 54.00000000 W
i " SEMAM[5] Crp60oomp. 4
SPOAL5S 0.500
sPOFTSs 0 Hm
SPWS 8.25059986 W
epoz 400.2412600 Muz
NUC2 18
croERG[2 waltzl6
B3 15.30 usec
pd 30.60 usec
pCeD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
¥2 - Processing parametezs
81 32768
o 100.6404280 Mz
oW ™
SEB o
13 1.00 &x
a» )
BC 1.40
T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
[ prapm——— P— | A
| ey . - e, |
9051 MA"LIW “m\ff“ \ Jf\ T Tevmayy W}’W o m ; [*«j‘A‘J/ m
| / ﬂ\ i I \
990 / !
TN f [ \ r\
9801 | \ |
| 1
a5 I \I °
1 ! @
1 8 Al
a0 P 8 = ‘L 2ha
1 2 a|'s
i = 4 &=
%54 8 W
3 1 0 2 P
S %04 L = = 2 3
£ i @ & 2|l g o
E - % - 2 £ o
g wssg 2 = 2
= 1 3
2 950+ & ' o
1 2 2y
E &
9.0+
o
2
9351 2
93,04
1 o
1 g
925+ =
] 8
9204 L@
9154 &
000 3500 T 200 2000 1500 1000 500
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Compound 17f:

WWM;;%EU(: Data Parameters

400-2017
EXPNO 102
PROCNO 1
F2 - Acquisition Paramete
Date_ 20170503
Time 12.05
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 32768
SOLVENT D20
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
AQ 2.0447233 s
RG 206.33
DW 62.400 u
DE 6.50 u
TE 299.7 K
HO OH D1 2.00000000 s
TDO 1
17f SFO1 400.2424716 M
NUC1 1H
P1 14.80 u
PLW1 12.00000000 W
F2 - Processing parameter
SI 65536
SF 400.2399640 M
WDW EM
S8B 0
LB 0.30 H
[¢]
PC 1.00
[ T T T T T T T T
9 8 6 5 4 3 2 1 ppm
8 (2 (383 S.fg. g3 8|13||8
(-] - - =i=lrlo =Nl [©
=} ©
— — ®OTO O ~wn w0
. . I~ 0o S0 © I~ 0o
o < I e e e
=y — © W™ NI N~
— — I~ © O L WVInIn M NNNN
\w// ,/ \\J // Current Data Parameters
NAME 400-2017
EXPNO 103
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170503
Time 12.08
INSTRUM 8
PROBHD 5 mm PAEBO EB/
PULPROG zgpg30
™D 65536
SOLVENT D20
N3 1024
D8 4
swe 24038.461 Hx
FIDRES 0.366798 Hz
1.3631488 sec
RE 206.33
DW 20.800 usec
DE 6.50 usec
TE 300.5 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
D0 1
SFOL 100.6504916 Muz
17f NucL 13c
Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 Mz
Nuc2
CPDPRG[2 waltzlé
CPD2 90.00 usec
PLW2 12.00000000 W
PIN12 0.34680000 W
PIN13 0.28090999 W

F2 - Processing parameters
ST 32
100.6404280 Mz
B
1.00 Hz

1.40

180 160

140

120

100

80 60 40 20
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—140.07
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—
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150 140 130 120

T
110

100

20

80 70 60 50 40 30

Current Data Pars

ameters
e 400-2017
xxPHO 108
PROCNO 1

F2 - Aoquisition Parameters
Date_ 20170503
Time 15.50
IRSTROM spect
FROBED 5 mu PASEO BB/
PULPROG deptepl35

™ 65536
BOLVENT

N8 256

D8 4

SWE 16129.032 Hz
FIDRES 0.246110 Hz
» 2.0316160 sec
RG X

D 31.000 usec
DE 6.50 usec
T 299.5 X
cus2 145.0000000

D1 2.00000000 sec.
dz 0.00344828 sec
12 0.00002000 sec
DELTA 0.00001273 sec
™0 1
sFOL 100.6404708 Mz
NUE1 13¢

P1 10.00 usec
213 2000.00 usec
FLWO L]

FLWL 54.00000000 W
SPMAM[5]  Czp6Ocomp.

=
8.25059986 W

sroz 400.2412800 MH=
NUc2 1H
cepERG[2 waltzi6

3 15.30 usea
pé 30.60 usec
PCPD2 90.00 usec
PLW2 12.00000000 W
PLUW12 0.34680000 W

¥2 - Processing parameters
[H

100.6404280 MEx
™

wow
8B )

LB 1.00 Bz
[

2C 1.40

% Transmittance

72
0]

4000

3000

PR

292827

164023

2500 2000
Wavenumbers (cm-1)

91349

104395 Ty

1126.08

1000 500
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Compound 16g:

7.260
5.805
5.788
5.000
4,995
4,957
4,952
4,928
4.925
4,902
4.900
4,568
4,561
4,553
4,454
4,450
4.436
4.432
4.199
4.179
4,160
3.992
3.973
3.954
3.257
3.230
3.062
3.032
2.588
2.582
2.058
2.049
2.031
2.014

1.999
1.987
1.427
1.394
1.376
1.359
1.340
1.319
1.291
1.282
1.276
1.264
0.060

Current Data Parameters

e s N

139.20

400-2016
EXPNO 305
PROCNO 1
F2 - Bcquisition Paramete
Date_ 20160926
Time 23.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 32768
SOLVENT CDCl3
NS 16
DS 0
SWH 8012.820 H
FIDRES 0.244532 H
2Q 2.0447233 s
RG 65.71
DW 62.400 u
DE 6.50 u
TE 300.4 K
D1 2.00000000 s
TDO 1
SFOL 400.2424716 M
NUC1 1H
Pl 14.80 u
PLW1l 12.00000000 W
F2 - Processing parameter
ST 65536
SE 400.2400087 M
WDW EM
SSB 0
LB 0.30 H
0
1.00

glaes (@3 @ 2 |8
Nf| || r | (@ - ﬁ

@0 O W

ooo NON OO NDW AN OV T LT O

- e . AOVMOOVNONANDNT H O MN ® W0

A B L T T L R L )

O A SO ID AT MO OIS~ O oM

o OOV ONNNNNNNNN
Current Data Parameters
NAME 400-2016
EXPNO 306
PROCNO 1
F2 — Acquisition Parameters
Date_ 20160927
Tina
INSTRUM spect.
PROBHD 5 mm PABBO EB/
PULPROG £gpg30
™ 65536
SOLVENT €pcl3
NS 1024
DS 4
SWH 24038.461 Hx
FIDRES 0.366798 Hr
AQ 1.3631488 sec
RG 206.33
DH 20.800 usec
DE 6.50 usec
= 301.7 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO
sFOL 100.6504916 MEz
wuct 13c
P1 10.00 usec
PLWL 54.00000000 W
sFo2 400.2416010 MEz
nucz 18
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PINZ 12.00000000 W
PINL12 0.34680000 W
PIN13 0.28090999 W

sI
sF
WDW
ssB

L

180 160

140

120 100 80 60 40 20 PPm

81

F2 - Processing parameters
3276

100.6404280 Muz
EM

1.00 Hz

1.40
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Current Data Parameters
RAME 400-2016
EXPNO 307
PROCHO 1

F2 - Acquisition Parameters

Date_ 20160927
Time 0.47
IRSTROM spect.
PROBHD 5 mm PABBO BB/
daptapl135
65536
SOLVENT cocLa
§s 25
D8
sw 16129.032 Bz
FIDRES 246110 Bz
2.0316160 sec
RG 6.33
o 31,000 uses
o2 6.50 uses
= 301.1 K
cxsT2 145.0000000
D 2.00000000 sec
0.00344828 sac
a2 0.00002000 ses
DELTA 0.00001273 sec
™0 1
swo1 100.6494768 Muz
NuC1 13¢
P1 10.00 usec
P13 2000.00 usec
PLHO "
PL 54.00000000 W
SPMAM[S]  Crp6Ocomp.d
5 0.500

SEOFFSS O He
8.25059986 W

8FO2 400.2412800 Muz
NUC2 1H
cEDERG[2 waltzlé
B3 15.30 usec
pd 30.60 usac
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
¥2 - Processing paramatezs
81 32768
or 100.6404280 »m=
o ™
SEB o
is 1.00 Bs
= o
PC 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
TR p—
frommhptondirtp T A S
| [, . T W ! / ! [ Y
91 T T VoS V |
' / | [\ ™ /
\ A |
: S LY
921 ﬁ i = \r' S | =
904 g N \ ‘ j ]f
E 88~ p g gz z
E 8 g
8l .
82! s
80~ §
784
| lo
761 ]
an ) 3500 ’ o T ’ Tam ’ 1500 ’ " 1000 ’ 500

Wavenumbers (cm-1)
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Compound 17g:

EXPNO
PROCNO

Current Data Parameters
NAME

400-2016
311
1

F2 - Acquisition Paramete

Date_
Time
INSTRUM
PROBHD
PULPROG

20160929
12.00
spect

5 mm PABBO BB/
zg30
32768
D20

16

0
8012.820
0.244532
2.0447233
116.67
62.400
6.50

o inin

nRg o

300.
2.00000000

=

1
400.2424716
1H

14.80
12.00000000

=0

F2 - Processing parameter

Pl
PLW1
ST
SF
WDW
SSB
LB
GB
PC

65536
400.2399645 M
EM

0.30 H

1.00

9 8 7 6 a4 3 2 1 ppm
o | ((oTai o) © N~ (<) |@
@ 0.1 a °7irirw:1q NS (@
(-] - l=l—ol=mo =l I~
[t} o
™ o O MmIDMmM®MOo ™o N
- - M~ 0 W Mmoo oowm
= < s e e e s c e e
< — © W~ N D ™0
— — ~ O ©WYWVINnWn M NNN
Current Data Parameters
NAME 400-2016
EXENO 312
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160929
Tine 12.04
INSTRUM spect.
PROBHD 5 mm PABBO EB/
PULPROG £gpg30
T 65536
SOLVENT D20
Ns 800
DS 4
SHE 24038.461 Hz
FIDRES 0.366798 Hz
A 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
= 301.9 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO
SFOL 100.6504916 MRz
NucL 13¢
P1 10.00 usec
PINL 54.00000000 W
sFoz 400.2416010 Mz
Nuc2 1n
CPDPRG[2 waltzl6
PCED2 90.00 usec
PLNZ 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 3276
E 100.6404280 Mz
WoW B
ssB
1B 1.00 Hz
eB
rC 1.40
T T T T T T T 1
180 160 140 120 100 80 60 40 20 PPmM
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1
F2 - Roguisition Parameters
Date_ 20160929
Time 13.02
N INSTROM spect.
PROBHD 5 mu PABBO BB/
deptep135
™ 65536
SOLVENT D20
ns 200
DS 4

16129.032 Ex

Q 2.0316160 mea
RC 06.

Dw 31.000 uses
DE 6.50 usas
= 2.2
CNET2 145.0000000

b1 2.00000000 sac
a2 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001273 ses
™0

sxo1 100.6484788 Mz
Noc1

P1 10.00 uses
P13 2000.00 usec
PLHO ow

L1 54.00000000 W

£
SPRAM[5]  Czp6Qcomp.d

0.500
SPOFFSS 0 Hz
SPHS 825059986 W

SFO2 400.2412800 MHx
NUC2 1H
CPDPRG[2 waltzl6

B3 15.30 usec
pd 30.60 usec
PCPD2 90.00 usea
PLW2 12.00000000 W
PLW12 0.34680000 W

F2 = Processing parameters
81 3:

sr 100.6404280 M=
on ™

8B [

13 1.00 e
=3 0

ec 1.40

T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

7275
627.60

3649.72

% Transmittance
—
—

133817

1458.02 =
=

[

—

-
104147y,
91072

1647 08

1653.18
155863
1506.63

/
3367 aa—‘/\.

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)
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