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Table S1. *H and *C NMR data for teicoplanin pseudoaglycon bis-alkylthio maleimide
derivatives 13, 14 and 17 (Series 1)

chemical shifts in ppm

13 14 17

assignment BC 'H B3c 'H B3c 'H
x1 56.9 6.11 56.9 6.11 56.9 6.10
X2 55.5 5.00 55.5 5.00 55.5 4.98
X3 57.8 5.31 57.8 5.32 57.8 5.32
x4 54.5 5.65 54.5 5.66 54.5 5.66
x5 53.4 4.34 53.4 4.34 53.4 4.34
X6 60.8 4.12 60.8 4.13 60.8 4.10
X7 59.1 4.30 59.1 4.32 59.0 4.30
le 118.2 6.92 118.1 6.94 118.2 6.92
2e 124.8 7.23 124.8 7.23 124.8 7.22
3b 109.7 6.34 109.7 6.34 109.7 6.33
3f 102.2 6.50 102.1 6.49 102.1 6.50
4b 107.8 5.59 107.8 5.59 107.8 5.58
5f 125.1 6.65 125.2 6.65 125.2 6.64
6b 128.3 7.86 128.3 7.86 128.4 7.86
7f 107.7 6.50 107.7 6.49 107.8 6.49
z6 75.4 5.43 75.7 5.40 75.0 5.46
72 (2’2) 36.8 2.78/3.26 36.8 2.7713.25 36.9 2.77/3.24
GIcNAc 1 98.6 4.39 98.9 4.38 98.3 4.40
GIcNAc CHs 22.8 1.84 22.9 1.84 22.8 1.83
Ml 2,5 165.2 - 165.9 - 165.9 -
Ml 3,4 135.3 - n.d. - n.d. -
Propyl 1 - - - - 32.7 3.25/3.15
Propyl 2 - - - - 23.2 1.56
Propyl 3 - - - - 125 0.92
Butyl 1, 1’ 30.4 3.19/3.25 - - - -
Butyl 2, 2’ 31.7 1.53 - - - -
Butyl 3, 3 20.6 1.34 - - - -
Butyl 4, 4° 13.1 0.86 - - - -
Hexyl 1, I” - - 30.7 3.19/3.23 - -
Hexyl 2, 2’ - - 29.7 1.53 - -
Hexyl 3, 3’ - - 27.1 1.32 - -
Hexyl 4, 4° - - 30.4 1.22 - -
Hexyl 5, 5° - - 21.7 1.23 - -
Hexyl 6, 6 - - 13.6 0.84 - -
Dodecyl 1 - - - - 30.8 3.23/3.17
Dodecyl 2 - - - - 29.7 1.55
Dodecyl 3 - - - - 27.4 1.32
Dodecyl 4-9 - - - - 29.1-28.1 1.25-1.20
Dodecyl 10 - - - - 31.1 1.22
Dodecyl 11 - - - - 21.9 1.25

Dodecyl 12 - - - - 13.7 0.85




HO

-
AcHN
GIcNAc CH,

Figure S1. Atom numberings of teicoplanin pseudoaglycon for NMR assignment
(used for all derivatives)

CH
12°

Figure S2. Atom numberings of Series 1 side chains for NMR assignment
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Table S2. 'H and *C NMR data for the triazole linked bis-alkylthio maleimide derivative 28
of teicoplanin pseudoaglycon (Series 2)

chemical shifts in ppm

28
assignment 'H 13C
x1 64.1 7.06
X2 55.5 4.87
x3 58.4 5.39
x4 54.7 5.62
x5 53.6 4.36
X6 60.9 4.14
X7 59.3 4.32
1b 119.6 7.01
le 119.1 6.94
1f 125.7 6.83
2b 131.0 7.19
2e 125.2 7.15
2f 129.3 7.62
3b 110.1 6.33
3d 105.0 6.36
3f 104.0 6.54
4b 108.1 5.52
4f 104.6 5.08
5e 116.6 6.65
5f 125.5 6.63
6b 128.5 7.85
6e 123.4 7.26
6f 128.2 7.25
7d 101.7 6.30
7f 107.9 6.50
z6 76.1 5.40
72/7°2 36.4 2.83/3.27
GIcNAcl 99.1 4.37
GIcNAc2 55.8 3.51
GIcNAc3 73.4 3.39
GIcNAc4 70.0 3.22
GIcNAC5 76.9 3.08
GIcNACc6 60.3 3.60
GIcNAc CHs 23.0 1.84
Triazole 4 141.9 -
Triazole 5 123.0 7.69
M 2,5 165.7 -
M 3,4 135.8 -
M CH; 335 4.59
Hexyl 1, 1' 31.1 3.22
Hexyl 2, 2' 29.9 1.54
Hexyl 3, 3' 27.4 1.32
Hexyl 4, 4' 30.6 1.23
Hexyl 5, 5' 21.9 1.23

Hexyl 6, 6' 13.8 0.83




Table S2. (continued) *H and *C NMR data* for the triazole linked bis-alkylthio maleimide
derivatives 26, 27 of teicoplanin pseudoaglycon (Series 2)

chemical shifts in ppm

26 27

assignment 13C H 13C H
x1 64.4 7.01 64.4 7.04
X2 55.3 4.93 55.5 4.88
X3 58.6 5.35 58.5 5.37
x4 54.6 5.59 54.8 5.61
x5 53.5 4.35 53.7 4.34
X6 60.9 411 61.1 4.13
X7 59.4 4.28 59.5 4.30
le 118.9 6.87 119.2 6.92
2e 124.5 7.04 125.0 7.11
3b 109.8 6.30 110.2 6.32
3f 103.8 6.57 104.1 6.53
4b 107.9 5.53 108.1 5.52
5f 125.3 6.61 125.6 6.64
6b 128.5 7.85 128.7 7.84
7f 108.0 6.49 108.1 6.48
z6 75.4 5.44 76.3 5.38
72/2°2 2.81/3.23 36.9 36.6 2.86/3.28
GIcNAc1 98.7 4.37 99.5 4.35
GIcNAc CHs 23.0 1.83 23.1 1.85
Triazole 4 141.8 - 142.0 -
Triazole 5 123.3 7.67 123.1 7.66
M 2,5 165.6 - 165.8 -
M 3,4 135.6 - 135.8 -
M CH; 33.5 4.60 33.6 4.59
Propyl 1, 1' 33.0 3.20 - -
Propyl 2, 2' 23.4 1.56 - -
Propyl 3, 3' 12.8 0.91 - -
Butyl 1, 1' - - 30.9 3.22
Butyl 2, 2' - - 32.2 1.50
Butyl 3, 3' - - 21.1 1.31
Butyl 4, 4' - - 13.4 0.83

*only signals that are crucial for identification are listed



Table S2. (continued) *H and *C NMR data* for the triazole linked bis-alkylthio maleimide
derivatives 29-31 of teicoplanin pseudoaglycon (Series 2)

29 30 31

assignment Bc 'H B3C 'H 3c 'H
x1 64.6 7.05 64.7 7.01 64.0 7.07
X2 55.6 4.90 55.4 4.95 55.3 4.85
X3 58.7 5.37 58.9 5.34 58.4 5.39
x4 54.9 5.62 54.7 5.57 54.8 5.63
x5 53.9 4.35 53.6 4.36 53.7 4.34
X6 61.2 4.15 61.0 4.15 61.0 4.13
X7 59.6 4.31 59.6 4.26 59.2 4.31
le 119.2 6.92 118.9 6.85 119.0 6.95
2e 125.0 7.11 124.6 6.99 125.3 7.14
3b 110.1 6.33 110.0 6.30 110.0 6.33
3f 104.0 6.56 103.8 6.56 103.9 6.53
4b 108.1 5.54 108.0 5.53 108.0 5.53
5f 125.6 6.65 125.5 6.62 125.4 6.63
6b 128.7 7.86 128.7 7.80 128.5 7.86
7f 108.1 6.49 108.1 6.47 107.9 6.50
76 76.1 5.40 76.4 5.37 75.7 5.42
z2/7°2 36.7 3.27/2.85 37.3 2.78/3.21 36.1 2.88/3.29
GIcNAcl 99.3 4.38 99.7 4.34 98.9 4.38
GIcNAc CH;s 23.1 1.84 23.2 1.84 22.9 1.83
T4 141.8 - 142.1 - 141.9 -
T5 123.2 7.70 123.3 7.64 122.9 7.65
M 2,5 165.7 - 165.8 - 165.5 -
M 3,4 135.8 - 135.9 - 135.6 -
M CH; 33.5 4.59 33.6 4.58 33.3 4.58
Alkyl a/a’ 31.1 3.22 31.3 3.21 - -
Alkyl B/B’ 30.0 155 30.1 153 - .
Alkyl vy 278 133 278 131 - .
Alkyl bulk** 28.5 1.22 29.1 1.21 - -
Alkyl ©-2/®»-2’ 31.3 1.21 31.4 1.21 - -
Alkyl o-1/®-1’ 22.1 1.23 22.2 1.23 - -
Alkyl o/’ 14.0 0.84 14.0 0.83 - -
oa-G1 - - - - 95.8 5.38
a-G2 - - - - 69.7 4.31
a-G3 - - - - 70.2 4.59
o-G4 - - - - 71.0 4.20
a-G5 - - - - 67.3 3.80
a-G6 - - - - 31.3 3.44/3.26
a-G-Cq - - - - 108.0/108.6 -

- - - - 25.6 1.28
0-G-CH - - - - 244 1.23

*only signals that are crucial for identification are listed
** § to w—3 methylene groups of alkyl substituents
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Figure S3. Atom numberings of Series 2 side chains for NMR assignment

(This structure is only an illustration)

S7



Table S3. 'H and *C NMR data for the triazole-tetraethylene glycol linked bis-alkylthio

maleimide derivative 42 of teicoplanin pseudoaglycon (Series 3)

42
assignment 'H 13C assignment H 13C

x1 7.07 64.3 GIcNAcl 4.39 98.8
X2 4,91 55.4 GIcNAc2 3.52 55.9
X3 5.36 58.5 GIcNACc3 3.37 73.5
x4 5.61 54.7 GIcNAc4 3.20 69.9
x5 4.35 53.6 GIcNAC5 3.08 76.9
X6 4.13 61.0 GIcNACc6 3.58 60.3
X7 4.30 59.4 GIcNAc CHs 1.83 23.0
1b 6.99 119.8
le 6.89 119.0 TEG a 4.44 63.4
1f 6.80 125.7 TEGh 3.49 66.9
2b 7.17 130.8 TEGI 3.55 37.8
2e 7.10 124.8 TEG bulk 3.48-3.38 70.0-69.0
3b 6.32 109.9
3d 6.33 104.8 Triazole 4 - 143.7
3f 6.56 103.9 Triazole 5 7.71 124.2
4b 5.53 108.0
4f 5.08 104.6 M 25 - 166.1
5e 6.61 116.5 M 3,4 - 135.5
5f 6.63 125.4
6b 7.84 128.6 Hexyl 1, 1' 3.23 31.1
6e 7.25 123.3 Hexyl 2, 2' 1.55 30.0
6f 7.25 128.0 Hexyl 3, 3' 1.34 27.4
7d 6.27 101.6 Hexyl 4, 4' 1.24 30.7
7f 6.49 108.1 Hexyl 5, 5' 1.24 22.0
Z6 5.43 75.7 Hexyl 6, 6' 0.84 13.9

72/7’2 3.28/2.85 36.7
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Table S3. (continued) *H and *C NMR data* for the triazole-tetraethylene glycol linked bis-
alkylthio maleimide derivatives of teicoplanin pseudoaglycon 40-46 (Series 3)

chemical shifts in ppm

40 41

assignment B3c 'H BC 'H
x1 64.3 7.06 64.1 7.07
X2 55.4 4.90 55.3 4.89
X3 58.5 5.37 58.3 5.37
x4 54.7 5.61 54.6 5.61
x5 53.7 4.34 53.5 4.35
X6 61.0 4.12 60.8 4.14
X7 59.2 4.32 59.3 4.29
le 119.1 6.90 118.9 6.91
2e 124.6 7.10 124.8 7.11
3b 110.0 6.32 109.9 6.32
3f 104.0 6.57 103.8 6.55
4b 108.1 5.54 107.9 5.53
5f 125.4 6.63 125.2 6.63
6b 128.6 7.86 128.4 7.84
7f 108.2 6.52 107.9 6.48
z6 75.2 5.44 75.8 5.41
72/2°2 36.7 2.86/3.28 36.5 2.86/3.28
GIcNAcl 98.4 4.39 98.9 4.38
GIcNAc CHs 23.1 1.84 22.9 1.83
Triazole 4 143.7 - n.d. -
Triazole 5 124.2 7.71 124.5 7.72
M 2,5 166.0 - n.d. -
M 34 135.4 - n.d. -
TEG a 63.4 4.44 63.2 4.43
TEG h 66.9 3.50 66.7 3.49
TEG i 37.8 3.55 37.7 3.55
TEG bulk 70.2-69.2 3.49-3.41 69.8-68.8 3.49-3.41
Propyl 1, 1' 33.0 3.22 - -
Propyl 2, 2' 23.5 1.59 - -
Propyl 3, 3' 12.8 0.93 - -
Butyl 1, 1' - - 30.7 3.23
Butyl 2, 2' - - 32.0 1.54
Butyl 3, 3' - - 20.9 1.36
Butyl 4, 4' - - 13.3 0.85

*only signals that are crucial for identification are listed



Table S3. (continued) *H and *C NMR data* for the triazole-TEG linked bis-alkylthio
maleimide derivatives of teicoplanin pseudoaglycon 40-46 (Series 3)

chemical shifts in ppm

43 44

assignment BC 'H B3c 'H
x1 64.6 7.04 64.2 7.08
X2 55.4 4.96 55.5 4.87
X3 58.8 5.35 58.4 5.39
x4 54.7 5.59 54.8 5.63
x5 53.6 4.35 53.7 4.34
X6 61.0 4.16 61.1 412
X7 59.5 4.27 59.1 4.33
le 119.0 6.88 119.2 6.95
2e 124.7 7.03 125.0 7.17
3b 110.0 6.31 110.2 6.34
3f 103.9 6.56 104.1 6.54
4b 108.0 5.53 108.2 5.54
5f 125.8 6.63 125.6 6.64
6b 128.7 7.81 128.7 7.85
7f 108.1 6.50 107.8 6.45
Z6 76.4 5.36 75.8 5.40
72/2°2 37.2 2.83/3.25 36.4 2.90/3.31
GIcNAc1 99.6 4.35 99.0 4.38
GIcNAc CH;s 23.2 1.84 23.1 1.83
Triazole 4 143.7 - 143.8 -
Triazole 5 124.3 7.68 124.1 1.72
M 25 166.1 - 166.1 -
M 3,4 135.6 - 135.6 -
TEG a 63.5 4.43 63.4 4.43
TEGh 67.0 3.49 67.0 3.49
TEGI 37.9 3.54 37.8 3.55
TEG bulk 69.8-68.9 3.49-3.39 69.8-69.0 3.49-3.39
Alkyl o, o’ 31.2 3.22 31.1 3.22
Alkyl B, B’ 30.2 155 30.1 155
Alkyl y, y’ 27.9 132 27.8 133
Alkyl bulk** 28.7 1.22 29.0 1.21
Alkyl ©-2 31.3 1.21 31.4 1.20
Alkyl ®-1 22.3 1.25 22.1 1.24
Alkyl ® 141 0.83 13.9 0.84

*only signals that are crucial for identification are listed
** 5 to -3 methylene groups of alkyl substituents
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Table S3. (continued) *H and *C NMR data* for the triazole-TEG linked bis-alkylthio
maleimide derivatives of teicoplanin pseudoaglycon 40-46 (Series 3)

chemical shifts in ppm

45 46
assignment BC 'H B3c 'H
x1 64.5 7.06 63.9 7.09
X2 55.2 4.96 55.4 4.84
X3 58.6 5.35 58.2 5.39
x4 54.4 5.59 54.6 5.67
X5 53.4 4.37 53.7 4.29
X6 60.7 417 60.9 4.12
X7 59.3 4.27 57.4 4.39
1e 118.9 6.89 119.1 6.94
2e 124.6 7.03 125.0 7.20
3b 109.8 6.32 110.2 6.33
3f 103.7 6.58 104.0 6.52
4b 108.0 5.54 108.2 5.53
5F 125.4 6.64 125.8 6.67
6b 128.7 7.82 128.7 7.85
7f 108.0 6.51 106.5 6.32
26 76.2 5.37 75.5 5.33
2172 37.1 2.81/3.25 36.1 2.91/3.30
GIcNAcL 99.5 4.37 98.6 4.34
GIcNAC CHs 22.9 1.85 23.1 1.86
Triazole 4 143.7 - 143.8 -
Triazole 5 124.2 7.69 124.1 7.74
M 2,5 166.0 - 166.1 -
M 3,4 1355 _ 135.4 ;
TEG a 63.3 4.44 63.2 4.43
TEGh 66.9 3.48 66.8 3.49
TEGi 37.6 3.54 37.6 3.54
TEG bulk 70.2-69.0 3.53-3.40 70.0-69.0 50-3.41
TEGL, I’ ; ; 30.7 3.42
TEG2, 2’ ; - 69.8 3.61
TEG7, 7’ - - 72.3 3.40
TEGS, 8 _ _ 60.2 3.47
a-G1 95.9 5.44 ; ;
67.4 3.83 - -
69.7 4.34 ; ;
-G2-5 70.3 4.61 ; ;
71.1 4.22 ; ;
0-G6 315 3.46/3.29 - -
a-G-C, 108.6/108.0 - - -
25.8/25.6 1.38/1.33 ; ;
o-G-CHs 245 1.25

*only signals that are crucial for identification are listed
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Figure S4. Atom numberings of Series 3 side chains for NMR assignment
(First structure is an illustration)
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Table S4. 'H and *C NMR data for teicoplanin pseudoaglycon TEG-monoalkyl derivatives
60-63 (Series 5)

assignment

13C 1H lSC 1H
x1 64.1 7.07 64.2 7.07
X2 55.5 4.86 55.4 4.88
X3 58.4 5.38 58.3 5.38
x4 54.7 5.62 54.8 5.62
X5 53.6 4.34 53.7 4.34
X6 61.0 4.11 61.0 4.14
X7 59.4 4.30 59.4 4.30
le 119.1 6.93 118.9 6.93
2e 124.9 7.15 124.9 7.14
3b 110.0 6.32 110.1 6.32
3f 104.0 6.55 104.0 6.56
4b 108.0 5.52 108.1 5.53
5f 125.3 6.61 125.4 6.62
6b 128.5 7.85 128.5 7.85
7f 107.9 6.48 108.0 6.48
26 75.6 5.43 75.9 5.41
72/7°2 36.4 2.88/3.30 36.5 2.88/3.28
Gl 98.8 4.39 99.0 4.38
G-CHs 23.1 1.82 23.1 1.83
TA4 144.0 - 144.0 -
TAS 124.1 7.71 124.1 7.71
TA Me 63.3 4.43 63.4 4.43
TB 4 143.8 143.8 -
TB5 124.2 8.01 124.2 8.01
TB Me 63.3 4.45 63.4 4.45

69.6 3.43 69.7 3.43
TEG bulk 69.5 3.47 69.5 3.47
TEG g 68.7 3.77 68.8 3.77
TEGh 49.3 4.49 49.4 4.48
Hexyl 1 - - 69.6 3.39
Hexyl 2 - - 29.2 1.47
Hexyl 3 - - 25.4 1.25
Hexyl 4 - - 31.2 1.22
Hexyl 5 - - 22.1 1.23
Hexyl 6 - - 14.0 0.83
Butyl 1 69.4 3.40 - -
Butyl 2 31.6 1.48 - -
Butyl 3 19.2 1.29 - -
Butyl 4 141 0.85 - -
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Table S4. (continued) *H and **C NMR data for teicoplanin pseudoaglycon TEG-monoalkyl
derivatives 60-63 (Series 5)

assignment

13C lH 13C 1H
x1 64.6 7.03 64.5 7.04
X2 55.3 4.96 55.3 4.97
X3 58.8 5.33 58.8 5.34
x4 54.6 5.57 54.5 5.58
x5 53.5 4.35 53.5 4.36
X6 60.9 4.16 60.9 4.15
X7 59.6 4.27 59.5 4.27
le 119.0 6.85 119.0 6.86
2e 124.7 7.00 124.6 7.00
3b 109.7 6.30 109.8 6.31
3f 103.7 6.56 103.7 6.58
4b 108.0 5.53 107.9 5.53
5f 125.5 6.63 125.4 6.62
6b 128.7 7.80 128.6 7.81
7f 108.0 6.47 108.0 6.48
z6 76.2 5.36 76.2 5.38
72/7°2 37.3 2.79/3.22 37.2 2.80/3.23
G1 99.6 4.34 99.5 4.35
G-CHs 23.1 1.84 23.0 1.84
TA4 144.1 - 143.6 -
TAS 124.2 7.67 124.3 7.67
TA Me 63.3 4.41 63.4 4.40
TB 4 144.4 - 144.0 -
TB5 124.2 8.01 124.3 8.01
TB Me 63.3 4.44 63.4 444

69.7 3.43 69.7 3.44
TEG bulk 69.6 3.47 69.5 3.48
TEGg 68.7 3.77 68.7 3.77
TEG h 49.4 4.47 49.3 4.48
Decyl 1 - - 69.6 3.39
Decyl 2 - - 29.2 1.46
Decyl 3 - - 25.7 1.23
Decyl 4-7 - - 28.9 1.22
Decyl 8 - - 31.3 1.22
Decyl 9 - - 22.1 1.23
Decyl 10 - - 14.0 0.84
Octyl 1 69.5 3.39 - -
Octyl 2 29.2 1.46 - -
Octyl 3 25.6 1.25 - -
Octyl 4-5 28.8 1.23 - -
Octyl 6 313 1.20 - -
Octyl 7 22.1 1.25 - -
Octyl 8 136 0.84 - -
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Figure S5. Atom numberings of Series 5 side chains for NMR assignment
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Table S5. 'H and *C NMR data for the sulfonamide derivatives 72-79 of teicoplanin

pseudoaglycon (Series 6)

chemical shifts in ppm

assignment 72 73

13C 1H 13C 1H
x1 58.2°2 5.27% 58.1° 5.27%
X2 55.2 4.25 55.2 4.24
X3 58.0° 5.20° 58.1° 5.27°
x4 54.7 5.60 54.7 5.60
X5 53.7 4.31 53.7 4.32
X6 61.0 4.11 61.0 4.13
X7 59.0 4.32 59.3 4.32
le 118.5 6.92 118.6 6.68
2e 124.8 7.20 124.9 7.20
3b 110.0 6.27 110.1 6.27
3f 104.3 6.39 104.4 6.39
4b 107.7 5.45 107.8 5.46
5f 125.3 6.62 125.4 6.63
6b 128.5 7.85 128.7 7.86
7f 107.8 6.46 107.9 6.50
26 75.8 5.39 76.1 5.38
72/7°2 35.6 2.43/3.15 36.0 2.50/3.15
Gl 99.0 4.38 99.3 4.36
G-CHs 23.1 1.83 23.1 1.84
T2,6 127.1 7.73 - -
T3,5 129.3 7.38 - -
T-Me 21.0 2.37 - -
BS1 - - 140.9 -
BS2,6 - - 127.0 7.86
BS3,5 - - 128.9 7.59
BS4 - - 132.6 7.64
aambiguous

H O H o
RUNG7Z2 v RUNGZ BS2
ﬁ’»,z //S T1 T3 i’vi //S BS1 Bs3
@) @)
Té6 T4CH BS6 BS4
T5 T_Nfe BS5

Figure S6. Atom numberings of Series 6 side chains for NMR assignment
(for compounds 72 and 73, respectively)
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Table S5. (continued) *H and *C NMR data for the sulfonamide derivatives 72-79 of
teicoplanin pseudoaglycon (Series 6)

chemical shifts in ppm

assignment 74 75

13C lH 13C lH
x1 58.2? 5.242 58.1 5.29
X2 55.6 4.29 55.3 4.27
X3 58.42 5.292 58.3 5.28
x4 54.8 5.61 54.7 5.60
X5 53.8 4.33 53.7 4.32
X6 61.1 4.14 61.0 4.13
X7 59.5 4.32 59.3 4.33
le 118.6 6.64 118.5 6.67
2e 125.0 7.18 124.8 7.20
3b 110.1 6.28 110.1 6.26
3f 104.4 6.40 104.4 6.40
4b 107.8 5.47 107.7 5.45
5f 1255 6.64 125.4 6.63
6b 128.3 7.84 128.6 7.86
7f 108.0 6.48 107.9 6.50
26 76.5 5.37 75.9 5.39
72/7’2 36.0 2.52/3.14 35.9 2.50/3.07
Gl 99.6 4.38 99.1 4.36
G-CH;s 23.2 1.85 23.2 1.85
P1 134.4 - - -
P2,6 128.2 7.77 - -
P3,5 118.4 1.77 - -
P4 144.9 - - -
P7 171.9 - - -
P8 (NHAC) 24.3 2.09 - -
BPh1 - - 139.6 -
BPh2,6 - - 127.6 7.93
BPh3,5 - - 127.0 7.89
BPh4 - - 144.0 -
BPh7 - - 138.6 -
BPh8,12 - - 127.1 7.72
BPh9,11 - - 129.3 7.52
BPh10 - - 128.6 7.45
& ambiguous

H o
v_Lll':\\N \S// o P2

/7

BPh9
Figure S7. Atom numberings of Series 6 side chains for NMR assignment
(for compounds 74 and 75, respectively)
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Table S5. (continued) *H and *C NMR data for the sulfonamide derivatives 72-79 of
teicoplanin pseudoaglycon (Series 6)

chemical shifts in ppm

assignment
13C lH 13C lH

x1 58.2? 5.21° 58.16° 5.342
X2 54.9 4.06 55.33 4.89
X3 58.2? 5.21° 58.16° 5.34?
x4 54.8 5.59 54.69 5.62
X5 53.7 4.30 53.66 4.32
X6 61.0 4.13 60.89 4.12
X7 59.3 4.33 59.20 4.30
le 118.6 6.88 118.47 6.96
2e 124.9 7.20 124.83 7.19
3b 110.2 6.25 109.83 6.31
3f 104.2 6.34 103.83 6.41
4b 107.7 5.44 107.54 5.48
5f 125.5 6.63 125.29 6.63
6b 128.7 7.87 128.45 7.85
7f 108.0 6.50 107.83 6.48
26 76.1 5.38 75.43 5.41
72/7’2 36.0 2.20/3.02 36.47 2.78/3.33
Gl 99.3 4.36 98.64 4.38
G-CHs 23.1 1.85 23.03 1.83
Ds2 120.0 8.36 - -
Ds3 127.8 7.56 - -
Ds4 115.2 7.25 - -
Ds5 151.1 - - -

129.9 8.48 - -
Ds6-8 128.9 8.31 - -

1235 7.69 - -
Ds11-12 (NMey) 45.2 2.82
Hexyl 1 - - 52.56 2.93
Hexyl 2 - - 22.89 1.63
Hexyl 3 - - 27.34 1.31
Hexyl 4 - - 30.83 1.23
Hexyl 5 - - 21.90 1.25
Hexyl 6 - - 13.90 0.85
& ambiguous

Ds3
O
W \S//\/z\/\/gHs
/
O hexyl1 3 S

Ds7

Figure S8. Atom numberings of Series 6 side chains for NMR assignment

(for compounds 76 and 77, respectively)
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Table S5. (continued) *H and *C NMR data for the sulfonamide derivatives 72-79 of
teicoplanin pseudoaglycon (Series 6)

chemical shifts in ppm

assignment 78 79

13C lH 13C 1H
x1 58.2? 5.35? 58.1 5.35
X2 55.4 4.88 55.3 491
X3 58.2? 5.33* 58.1 5.35
x4 54.7 5.63 54.7 5.62
X5 53.7 4.32 53.6 4.32
X6 61.0 4.15 60.9 4.13
X7 58.9 4.31 59.2 4.30
le 118.5 7.00 118.5 6.95
2e 125.0 7.19 124.8 7.19
3b 109.9 6.30 109.8 6.31
3f 103.9 6.38 103.8 6.42
4b 107.9 5.49 107.7 5.49
5f 125.5 6.64 125.3 6.62
6b 128.6 7.85 128.5 7.86
7f 107.7 6.43 107.9 6.50
26 76.2 5.34 75.5 5.43
72/7’2 36.5 2.77/13.33 36.6 2.79/3.34
Gl 99.4 4.35 98.7 4.39
G-CHs 23.1 1.82 23.0 1.83
Octyl 1 52.62 2.93 - -
Octyl 2 22.98 1.63 - -
Octyl 3 27.89 1.31 - -
Octyl 4-5 28.71 1.23 - -
Octyl 6 31.28 1.22 - -
Octyl 7 22.10 1.24 - -
Octyl 8 13.99 0.84 - -
Dodecyl 1 - - 52.5 2.94
Dodecyl 2 - - 22.9 1.63
Dodecyl 3 - - 27.6 1.31
Dodecyl 4-9 - - 28.9 1.22
Dodecyl 10 - - 31.2 1.21
Dodecyl 11 - - 22.0 1.24
Dodecyl 12 - - 13.9 0.84
& ambiguous

H o §s 78
E‘LZ\\N \S/M
/ 2 4 N 79

Figure S9. Atom numberings of Series 6 side chains for NMR assignment

NN

(for compounds 78 and 79)
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Table S6. Activity in human coronavirus 229E-infected human HEL? or A549° cells.

Compound CPE reduction assay Virus yield assay

in HEL cells® in A549 cells

ECso MCC ECog ECqo MCC

uM

13 5.4 >20 10 4.1 50
14 54 >20 9.4 5.8 50
27 5.4 >20 11 5.9 >50
28 8.9 >20 9.5 6.4 >50
41 8.9 >100 29 8.6 >50
42 5.4 >20 21 7.6 >50
60 >100 >100 ND ND ND
61 44 >100 44 25 >50
62 8.9 100 30 23 >50
72 5.2 >100 10 4.9 >50
73 55 >20 11 6.8 >50
74 >100 >20 ND ND ND
75 >100 4 ND ND ND
76 >100 >4 ND ND ND
77 1.5 20 ND ND ND
78 5.4 >20 9.4 5.7 >50
79 1.8 20 4.7 2.8 50
UDA (pg/ml)° 1.8 >100 ND ND ND
K22 (uM)° ND ND 15 11 >50)

®HEL: human embryonic lung fibroblast cells. Antiviral ECso: compound concentration
producing 50% inhibition of virus replication, as estimated by microscopic scoring of the
cytopathic effect (CPE). MCC: minimum cytotoxic concentration, i.e. compound concentration

producing minimal changes in cell morphology, as estimated by microscopy.

bA549: human lung epithelial carcinoma cells. Antiviral activity expressed as the compound
concentration causing a 2-logio (ECag) and 1-logio (ECeo) reduction in virus yield at 72 h p.i.,
as determined by real-time RT-PCR.

‘Reference compounds: UDA (Urtica dioica agglutinin) lectin, concentration expressed in
pg/ml; K22 [(Z)-N-(3-(4-(4-bromophenyl)-4-hydroxypiperidin-1-yl)-3-oxo-1-phenylprop-1-
en-2-yl)benzamide]®, concentration expressed in pM.

Data represent the averages of two independent tests. ND, not determined.
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Table S7. Elemental analysis data (C, H, N, S) for teicoplanin derivatives.

# formula C H N S
Calcd. | Found | Caled. | Found | Calcd. | Found | Calcd. | Found
13 | C#8H74ClI2Ng025S2 56.49 | 56.35 | 4.50 4.65 6.76 6.63 3.87 3.75
14 | Cg2Hs2Cl2NgO25S2 57.44 | 57.39 | 4.82 5.09 6.54 6.40 3.74 3.67
17 | CesHssCloNgO2sS: 58.12 | 57.95 | 5.05 5.21 6.38 6.25 3.65 3.44
26 | CzoH73CloN11025S, 55.44 | 55.32 | 4.30 4.48 9.00 8.87 3.75 3.63
27 | Cg1iH77CloN11025S, 55.93 | 55.68 | 4.46 4.69 8.86 8.80 3.69 3.59
28 | CgsHgsCloN11025S; 56.85 | 56.57 477 5.02 8.58 8.45 3.57 3.51
29 | CgoHosCloN11025S, 57.73 | 57.57 5.06 5.28 8.32 8.28 3.46 3.38
30 | CorH109CI2N11025S, | 59.32 | 59.22 5.59 5.84 7.85 7.65 3.26 3.14
31 | Cg7Hy7Cl2N11035S, 55.17 | 55.25 | 4.63 491 7.30 7.13 3.04 2.92
40 | CgrHgoCloN1102S 55.36 | 55.18 | 4.75 4.98 8.16 8.10 3.40 3.29
41 | CggHosCloN1102S; 55.80 | 55.62 | 4.89 5.05 8.04 7.92 3.35 3.27
42 | CgaH10:Cl2N11029S, | 56.65 | 55.48 5.16 5.34 7.81 7.67 3.25 3.18
43 | Co7H109Cl2N1102S, | 57.45 | 57.32 5.42 5.53 7.60 7.54 3.16 3.05
44 | Cyo5H125CIoN1102S, | 58.93 | 58.70 | 5.89 6.02 7.20 7.11 3.00 2.91
45 | C105H113CI2N11036S, | 55.12 | 54.95 | 4.98 5.09 6.73 6.61 2.80 2.70
46 | Co7H100CIoN11057S; | 54.04 | 53.85 | 5.10 5.18 7.15 7.07 2.97 2.83
60 | CesHs7CloN1302 56.13 | 55.89 | 4.88 5.03 | 10.13 | 10.02 - -
61 | CesHo1CloN1302 56.58 | 56.35 | 5.02 5.11 9.97 9.80 - -
62 | CssHosCI2N1302 57.02 | 56.88 5.17 5.29 9.82 9.64 - -
63 | CooHogCloN13028 57.45 | 57.35 | 5.30 5.47 9.68 9.49 - -
72 | C73HesCl2NgO25S 56.34 | 56.32 | 4.15 4.36 7.20 7.08 2.06 1.95
73 | C72He2ClaNgO25S 56.07 | 56.11 | 4.05 4.24 7.27 7.13 2.08 1.94
74 | C74HesClaNgO26S 55.57 | 55.34 | 4.10 4.18 7.88 7.66 2.00 1.94
75 | C78HesCl2NgO25S 57.89 | 57.95 | 4.11 4.22 6.92 6.75 1.98 1.90
76 | Cz8HeoCl2N9O25S 57.29 | 57.32 | 4.25 4.50 7.71 7.44 1.96 1.88
77 | Cz2H70ClI2NgO25S 55.78 | 55.57 | 4.55 4.78 7.23 7.10 2.07 1.97
78 | C74H74Cl:NgO25S 56.31 | 56.08 | 4.73 4.88 7.10 6.98 2.03 1.96
79 | CsgHg2ClNgO25S 57.32 | 57.04 | 5.06 5.11 6.86 6.82 1.96 1.91
References

virus. PLoS Pathog. 2014, 10, e1004166.

1. Lundin, A.; Dijkman, R.; Bergstrom, T.; Kann, N.; Adamiak, B.; Hannoun, C.; Kindler,
E.; Jonsdottir, H. R.; Muth, D.; Kint, J.; Forlenza, M.; Miiller, M. A.; Drosten, C.; Thiel,
V.; Trybala, E. Targeting membrane-bound viral RNA synthesis reveals potent
inhibition of diverse coronaviruses including the middle East respiratory syndrome
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Compound 5a

1H

'HNMR (400 MHz, CDCl3) § 8.07 (s, 1H), 3.29 (t, /= 7.3 Hz, 4H),
1.69 - 1.58 (m, 4H), 1.52 — 1.35 (m, 4H), 0.93 (t, J = 7.3 Hz, 6H).
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Compound 5a
13C

76.84

900

—166.72

—136.83
77.48
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-800
3C NMR (101 MHz, CDCl3) 8 166.72, 136.83, 32.59, 31.59, 21.73, 13.66. 200
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Compound 6a
1H

—7.88
3.30
3.28
3.26

68
67
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63
61
45
44
2
40
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91
89
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5500
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'H NMR (400 MHz, CDCl;) & 7.88 (s, 1H), 3.28 (t, J = 7.4 Hz, 4H), 1.70 — 1.59
(m, 4H), 1.47 — 1.37 (m, 4H), 1.35 — 1.24 (m, 8H), 0.89 (t, J = 6.7 Hz, 6H).
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Compound 6a
13C

BCNMR (101 MHz, CDCl5) § 166.61, 136.84, 31.93, 31.39, 30.55, 28.28, 22.60, 14.10.
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Compound 9a @
=
S RR9Y NRRBEIBIEARRRLEERER 8 |
~ Mmoo m H A A A A AT A A A A A A A A A 0O 00 o —
| Y Tl |
'HNMR (400 MHz, CDCl;) § 7.60 (s, 1H), 3.34 — 3.22 (m, 4H), 1.74 — 1.59 (m,
4H), 1.45—1.37 (m, 2H), 1.30 = 1.21 (m, 16H), 1.03 (t,/=7.4 Hz, 3H), 0.88 (t, .J L5500
= 6.8 Hz, 3H).
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Compound 9a
13C
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166.40
136,98
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Y%

3C NMR (101 MHz, CDCl3) § 166.61, 166.40, 136.98, 136.71,
33.79, 32.04, 31.95, 30.59, 29.76, 29.69, 29.60, 29.48, 29.24, 28.62, 24.03, 22.82, 14.26, 13.23.
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Compound 13
DMSO, 298K, HSQC, TXI
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Compound 14
DMSO, 298K, HSQC, TXI
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Compound 17
DMSO, 298K, HSQC, TXI
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Compound 19 e o5 RO LUBIIT a4z
1H g IR . N B E2 =233
Y NI N TSN N

"HNMR (360 MHz, Chloroform-d) 8 4.27(d, J=2.5Hz,
2H), 3.38 — 3.16 (m, 4H), 2.23 (t, J = 2.5 Hz, 1H), 1.80— 1.60
(m, 4H), 1.03 (t, /= 7.3 Hz, 6H).
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Compound 19
13C

165.33

BCNMR (91 MHz, CDCl;) 8 165.33, 136.07, 71.63,
33.81, 27.56, 24.00, 13.20.

136.07

—77.16 CDCI3

—71.63

—33.81

—27.56
—24.00

13.20

oo b

;1100
;1000
;900
;800
;700
;600
;500
;400
;300
;200

~100

—-100

--200
--300
--400

—-500

—-600

—-700
—-800
—-900

—-1000

—-1100

—-1200

20 210 200 190 180 170 160

150

140

130

120

110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10

-20833



Compound 20
1H
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N\-4.27
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'"H NMR (400 MHz, CDCl) § 4.27 (d, J = 3.3 Hz, 2H), 331 (t, J = 7.4 Hz, 4H),
223 (t,J=2.5Hz, 1H), 1.69— 1.59 (m, 4H), 1.50 — 1.40 (m, 4H), 0.93 (t, ./ = 7.4

0.00 TMS

Hz, 6H).
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Compound 20
13C

3CNMR (101 MHz, CDCLy) § 165.37, 136.07, 71.64, 32.58, 31.66, 27.57,
21.77, 13.69.
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Compound 21 Q

1H NN N8R INENBN BEB8388 IILTHAIR™/BE g
< < (SR K] N AN N o A A A A O OO S
% NI N s\ NI

'H NMR (400 MHz, CDCl) § 4.27 (d, J = 2.3 Hz, 2H), 330 (t, J = 7.4 Hz, 4H),
222 (t,J=2.3 Hz, 1H), 1.70 - 1.61 (m, 4H), 1.47 - 1.38 (m, 4H), 1.35— 1.24 (m,
8H), 0.89 (t, J = 6.8 Hz, 6H).

C(m)

1.42
G (d) H ) E (1) D (m) B(m) A
4.27 3130 2.22 1.65 1130 0L89
H (= =] H — — HH

7500

7000

6500

6000

—5500

5000

4500

4000

3500

3000

2500

—2000

1500

—~1000

~500

213
4.12-

0.63—4

r— -~ r1r . 1. - r - 1 1 1 - 1 1 1 1 T 71T T T T T T T T T T
46 44 42 40 3.8 36 34 3.2 3.0 2.8 26 24 c %.2 | 2.0 1.8 1.6 1.4 1.2 1.0 0.8 06 04 0.2 0.0
1 (ppm



Compound 21
13C

77.16 Chloroform-d

77.48

—165.37

—136.10
76.84

—71.62

7
—22.60
14.10

e
N\

BCNMR (101 MHz, CDCl3) § 165.37, 136.10, 71.62, 31.98, 31.37, |
30.53, 28.29, 27.58, 22.60, 14.10.

—-300

I —-400

—-500

! —-600

—-700

| —-800

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S37



Compound 22
1H

'H NMR (400 MHz, CDCL) § 427 (d, J = 2.4 Hz, 4H), 3.34 — 3.26 (m, 4H),
222 (t,J =2.5 Hz, 1H), 1.69 — 1.60 (m, 4H), 1.45— 1.36 (m, 4H), 1.27 (br's,
16H), 0.88 (t, /= 6.8 Hz, 6H).

B (d)
4.27

3.320

/
{3

3.302
3.283

2.225

—0.000 TMS

c (m)
3r3O

o™ O = M~ < N O O 0N
— NI MMM O NN O
NN LYY Mo
NN —H A A A A OO0
~- ~ = N
D (t) E(m) br s) ||| Al (t)
2.22 1.65 127 0188

—H

12.06 =

1395 I

1048 <

438

438 4
116525

~7000

6500

6000

5500

5000

4500

4000

3500

3000

—2500

—2000

—1500

1000

—500

—-500

7.5 7.0 6.5 6.0 5.5 5.0

4.0

f1 (ppm)

1.5

T
0.0S38



Compound 22

1200
13C -

1100
—1000

900

165.351
136.053
—77.160 Chloroform-d
—71.600
31.953
31.864
30.553
29.221
29.151
28.608
27.548
22.727
—14.182

j
§

—800
~700

BCNMR (101 MHz, CDCly) § 165.35, 136.05, 71.60, 31.95, ~600

31.86, 30.55, 29.22, 29.15, 28.61, 27.55, 22.73, 14.18. 500

400
—300
—200

—100

—-100
—-200

—-300

--400

—-500
—-600

—-700

—-800

—-900

—-1000

—-1100

—-1200

I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T
180 170 160 150 140 130 120 110 100 f90( ) 80 70 60 50 40 30 20 10 0 S39
1 (ppm



1H SN N R’ NNNBECRITMMNIED
< <= ocn-mMm-mMm NANN—A A A A AAAA—A A A O OO _6000

4 N7 R T NP N’

'H NMR (360 MHz, Chloroform+d) 8 4.27 (d,J = 2.5 Hz, 2H), 3.36 — 3.22
(my, 4H), 2.21 (t,J = 2.5 Hz, 1H), 1.64 (dq, J = 13.6, 6.5, 5.9 Hz, 4H), 1.48

1.36 (m, 4H), 1.26 (s, 32H), 0.88 (t, J = 6.7 Hz, 6H). 5500
5000

, s Eay/ay
4500

G (m)

1.40 4000

A (d) B (m) c@® D (dq) (| E|(s) | | F ()

4.27 3.30 2.21 1.64 || 1]26 | |0.88
3500
3000
2500
2000
1500
| 1000
' ~500

JM¥
j| J i A Lo
ik e

5 3 --500

T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 340
f1 (ppm)



Compound 26 {0.91,12.79} -10

DMSO, 300K, HSQC, TXI
propyl 3, 3'

{1.56,23.39} propyl 2, 2' 20
)

X _
propyl 1, 1' G-CH; {1.83,23.01}
{4.60,33.45}\a M CH, {3.20,32.96} |30

{3.23,36.91} {2.81,36.92}
[z'2
@ -40
{4.35,53.52} ~50
x4 L
{4 28, 59 40} 3.56,60.33
{7.01,64.44} 3 {4 i 97’} { : 60
) \xl {5.35,58.61}
{3.20,70.07}
(3.3573.56) ¥ ~70
{5.44,75.40}\a . (3.0876.9%
~80
~90
{4.37,98.70}
{6.25,101.42} N Ol
{6.32,104. 41} e {5.08,104.50} 100
5.53,107.85
{6.30,109, 80} { }\*4b
a0 L110

{6.60,116.43}

Triazole 5 {6.93,119.97} . 1o
(76512315} 04 154 403 N 120

5£{6.61,125.28)
{7.85,128.51}{7.25,127.95} N 2e j

6b Ny {7.14,130.62}
Ne v -130

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 941
f2 (ppm)

f1 (ppm)



Compound 26 ~13000
DMSO, 300K, 13C, DUAL L

~12000

165.63
—141.79
—135.64

39.52

11000

10000

~9000

~8000

~7000

~6000

5000

~4000

~3000

2000

[ ~1000

—-1000

—-2000

~-3000

~-4000

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm) S42



{6.476,108. 053 q

6.319,110. 179% N 4f
{6.530,104. 092} > b

{5.521,108.099}

{6.978,119. 752} g\7 119.174}
Triazole %?
{7.105, 124 96 (6.623,116.739}
oy 131 062} \¢5f

op If 76.811,125.853)
{7840 128 69}

b

N

Compound 27
DMSO, 298K, HSQC, TXI {0.834,13. 448}\gty| 4, 4
1312, 21
{ 31 oss}mtyl 33,
utyl 1, 1'
} {4.588,33.576} {3,216,30. 899}\. {1.504,32. 156}
= NI CH {3.276,36.566); {2.864,36.480}
—é A\, Ve butyl 2, 2"
72,72
{5.612,54.766}\é 4 X2 ‘!{4.876,§§.486} 3.519,55.875}
' :602,60.306
(7.041,64.390} {4.340,53.703} X6 W4 ' ;
R V.4 X3 (5.367,58.509}  “(4.295, 59. 52(6;;?
{3.197,70.078}
3.368,73.472
{5.377,76.315} { 3.068,76.943}
\ 26 G3
G5
{6.289,101. 763} {4'351’99'457}\51
fN\{d {5.075,104.702}

10

—20

—100

~110

—120

~130

T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f2 (ppm)

3.5 3.0 2.5 2.0 1.5 1.0 0.5

S43

f1 (ppm)



Compound 27
DMSO, 298K, 13C, TXI

~9000

8500

—165.765
—141.985

—135.814

~8000

7500

7000

6500

6000

5500

—~5000

4500

4000

3500

3000

—2500

2000

1500

1000

b

; , .
190 180 170 160 150 140 130 120 110 c %00 ) 90 80 70 60 50 40 30 20 10 S44
1 (ppm




WMMMMM

o AN W

Compound 27
DMSO, 298K, HMBC, TXI

/{7.04,119.70}x1-1b (©) (©)

/{7.04,123. 16}x1-T5 .
{698,125.85}1b-1f
o ()

{7.04,125.81}x1-1f

{6.98,142.73}1b-1c

{6.98,149.23}1b-1d

{7.04,167.42)x1-y1

{4.59,123.12}M CH2-T5\©

{4.59,142.09}M CH2-T4

{4.59,165.91}M CH2-M2,5

115

120

125

130

135

~140

145

~150

155

~160

165

7.1

170

70 69 68 67 66 65 64 63 62 6.1 6.0 59 58 57 56 55 54 53 52 51 50 49 48 47 46 4.5 g45

f2 (ppm)

f1 (ppm)



it A Lo

Compound 28
DMSO, 298K, HMBC, TXI
115
{7 06,119.55}x1-1b © ©
120
{7 07,122.93}x1-T5 {4.59,123.00}M CH2-T5\$
{70112566}1b1f
125
{70612563}x11f
130
S : 135
{7 01,142.66}1b-1c {4.59,142.02}M CH2-T4 140
145
{101,149.19}1b—1d
150
g — 155
A |
O
160
i |
{4.59,165.85}M CH2-M2,5 i
{7 06,167.41}x1-y1 @ 165
-170
175

71 70 69 68 67 66 6.5 64 63 62 6.1 60 59f5(8 5)7 56 55 54 53 52 51 5.0 49 48 4.7 46 4.5 44S46
2 (ppm

f1 (ppm)



L JMLL

A

WL

Compound 28 b I
DMSO, 298K, HSQC, TXI {0-821r13-8053¢§y| 6, 6' 10
O 1
hexyl 1, 1"  {1.544,29.948)  hexyl 3, 3'
(4.592,33.464) 1y o1 {3.222,31.084}. hexy ' %y -
M e 43.273,36.4013, hexyl hexyl 4, 4
\ ~ {1. 225 30. 618} '
{2.808,36.192} 40
x4 . I
{4.868,55.4511*2 ?3 506,55.834} >0
Ve N (3500,60. 290}\}. @2
{7.063,64.140} {5.622,54.656} R X7 @ -60
Nt {5.388,58.394} X‘?3.216 69.961}
’ \ G4 i
{5.398,76.050}\626 P {3.082,76.864} 70
{3.38573.378}G3 ¥ 80
-90
4.371,99.123
£6.299, 101 655} { }\Q
4 (5.076,104.626), ~100
{6.496,107. 947;§ % §6.329,110.008) ¢
{6.536,103.968}¢ 110
(6,940,119, 110}\ {e {5.524,108.057} |
7.256,123.427 i
{I'rlazoIeSe }QE gle _5§6-647,116-591} } 120
b+ +of "6fb \{6 632,125.474} 130
{7.254,128.193} 2
{7.186,130.990}
I T I T I I T I T I T I T I T I T I T I T I T I T I T I I
8.0 7.5 7.0 6.5 6.0 5.5 50 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 S47

f2 (ppm)

f1 (ppm)



Compound 28 Q

DMSO, 298K,13C, TXI
3
T

—141.942

—135.772

180 170

160

150

140

130

120

110

T
100
f1 (ppm)

90



Compound 31
DMSO, 300K, HSQC, TXI e 20
{2.286,20.888}PhCH3 )
(4.583,33.258)M-CH {3.258, 31-342}Ga'P%> {1.282,25.589)Galp 2 x CH3(® | 3
zﬁg < {2.880,36.090}22/2'2
{3.437,31.307}Galp6 Ve
A {3.291,36.0728z2/2'2 40
-50
{4.850,55.322}x . 3.482,55.863}G2
i {5.630,54.575}xf {4.130,60. 84236 3:559,60.321)G6
. {7.073,64.033}x1 (5.392,58.213)x3 \ -60
J N ’ (3.797,67.346)Galp5,
{4.196, 71.04%$§alp e @,{3 .199,70.064}G4 o
{5.415,75.660}26 \{4:313,69.705) Galp2 \@!{3 .079,76.822}G5
{3.378,73. 361}G3
-80
90
{5.379,95.793}Galp1
N 4.378,98.873}G1
6.288,101.543}7d
. #6.358,104.873}3d {{5.078,104.522}4f 100
’ @ 110
{7.032,119.415}1b @,1e ;
{7.248,123. 238}6 e 120
. 6 855,125.523}1f
{7.175,128. 980}PhCH3 @
® o0 {7,196, 131, 204}2b 30
{7.246,128.282}PhCH3 f7'095’136'234}5b
T T T T T T T T T T T T T T T T T T T T T T T T T _140
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 §49

f2 (ppm)

f1 (ppm)



Compound 31 -115
DMSO, 300K, HMBC, TXI
{7.07,119.40}x1-1b
120
4.58,122.78}M CH2-T5
. {707,123.65)x1-1a - © ¢ ! e
— A N\
@ (703,125.48}1b-1f
@@> ©) 125
{7.08,128.27}x1-1a
@& o
, -130
= 135
©
(7.03,142.67}1b-1c © {4.58,141.88}M CH2-T4 _ (140
¥ (© )
145
{7.03,148.95}1b-1d - ©
@>
¥ -150
5 5 -155
® A\ ©
<'
= -160
{4.58,165.59}M CH2-M2,5 ,
(7.07,167.23}x1+y1 ® 65
& A

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
71 70 69 68 67 6.6 65 64 6.3 6.2 6.1 6.0 5.9f (5.8 )5.7 56 55 54 53 52 51 50 49 48 47 46 4.5 S50
2 (ppm

f1 (ppm)



Compound 31 Q
DMSO, 300K, 13C, TXI & 6000
g
S
=
(0]
> 5000
o
©
E
[e0] < \o) n O o
™M N — o < o
N fee} V) O O I ~4000
7o) — 7o) 0 0O n
(o] <+ ™M o o (o))
i L} i ™ o™
| | Y4
3000
—~2000
~-1000
-0
—-1000
—-2000
~-3000
—--4000
~--5000
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 g51

f1 (ppm)



o

Compound 31

DMSO, 300K, COSY, TXI

2.8
3.0

3.2

3.4
3.6

3.8

~5.0
52
5 4
-5.6

5.8

o (O
{3.797,3.263)_ 43.8053.260}
&) \\ (7
{3.797,3.446 = A
&) &f o />
¥ %
N
{3.805,3.799)Gal5, {3.437,3.804 3.249,3,804}
7 @ A &
{4.191,3.797} {3.460,3.802} {3.278,3.802}
{4.591,4.198)Gal3-Gal4 - {3.7?9”6,4.195}\‘
(5.384 A 319)Gall- Gal_ b @4 e
' .200,4. a
{4.582,4.590)Gal3 {4.201,4.588%
©
{5.381,5.378)Gall {4.321,5.379}Gal2- Gall
©
T T T T T T T T T T T T T
6.0 5.5 5.0 4.0 3.5 3.0

4.5
f2 (ppm)

6.0

S52

f1 (ppm)



Compound 33 NON ONT TN o IN MM OO T O®D
— O O O O X =N O T MmN N—=AOONLLLM T N O
1H NAN RROONAN TEY  KRROLBOO 5998 5500
< < < MmO MMM NN N oA A A A -
~N- NN ~ v N
"HNMR (400 MHz, CDCly) & 4.26 — 4.14 (m, 2H), 3.76 — 3.56 (m, 16H), ~>000
3.26 (t,J = 7.3 Hz, 4H), 2.48 — 2.41 (m, 1H), 1.75— 1.61 (m, 4H), 1.03 (t, E (m) D(m)| [c@® F (m) B (m) A (t)
J=7.3Hz, 6H). 4.21 3.66 3.26 2.43 1.68 1.03
4000
3500
3000
2500
2000
1500
1000
500
) Ll
T e T T T T
3 | s 5 g S
i — < o < O
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 S53



Compound 33

5 ~1600

1400

—1200

77.160 Chloroform-d

—166.644
—135.858
74.602
70.732
70.685
70.522
70.118
69.231
67.941
—58.507
—37.843
—33.805
24.011
13.228

I
;
x

—1000

BCNMR (101 MHz, CDCL) § 166.64, 135.86, 74.60,
70.73,70.68, 70.52, 70.12, 69.23, 67.94, 58.51, 37.84, —800
33.81,24.01, 13.23. L

—~600

400

—200

—-200

--400

—-600

—-800

—-1000

—-1200

—-1400

—-1600

—-1800

—-2000

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 S54
f1 (ppm)



Compound 34
1H

'H NMR (400 MHz, CDCLy)  4.21 (d, J = 2.4 Hz, 2H), 3.73 — 3.58 (m,
16H), 3.28 (t,J = 7.4 Hz, 4H), 2.44 (t,J = 2.4 Hz, 1H), 1.69— 1.58 (m,
4H), 1.51 — 1.39 (m, 4H), 0.93 (t, J = 7.3 Hz, 6H).

4.209
4.203

<

3.640

/
{3

3.693

3.632
3501

3.283
3.264

\3

A (d)

4.21

B (m)
3.67

o)
3.28

EtOAC

-

1173 X

|—|—|
—
3
O
—

|_|

2.445
2.439
2.433

D (t)
2.44

1.653
1.634
1.615
7-1.596
_~1.475

1.456
1.437

&

8:853

/
{0

F(m)
1.45

E (m)
1.63

= —

1438

0.931
0.913

G ()
0.93

—-0.000

~9500
;9000
;8500
;8000
;7500
;7000
;6500
;6000
;5500
;5000
;4500
;4000
;3500
;3000
;2500
;2000
;1500

—1000

8.0 7.5 7.0 6.5 6.0 5.5

5.0

4.5

4.0

3.5

f1 (ppm)




Compound 34 o -
13C £
S ~700
S
5 L
o — 5 -600
™M ™ OO ANDANOIFTOMmMm W O 0 - ™ <
(o] [o0] OO ININCO+H O o mno ™M LN |
QO Lo —NnNYVOVYTo - T Q1N Y ™~ ©
\o] ™M NTOOOOON © NN — ™M
i — NINININNNO O N mMmon.mM o ~— _500
| | N\ | N i
[
BCNMR (101 MHz, CDCl;) & 166.64, 135.83, 74.60, 70.69, 400
70.65, 70.48, 70.07, 69.19, 67.91, 58.46, 37.81, 32.56, 31.60, |
21.73, 13.65.
300
—200
100
—0
—-100
—-200
—-300
—-400
—-500
—-600
—-700
—-800
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 S56

f1 (ppm)



Compound 35

1H

'H NMR (400 MHz, CDCLy) § 4.20 (d, J = 2.4 Hz, 2H), 3.73 — 3.59
(m, 16H), 3.31 — 3.24 (m, 4H), 2.4 (t, J = 2.3 Hz, 1H), 1.64 (dt, J =
15.1, 7.4 Hz, 4H), 1.42 (dt, J = 14.3, 7.2 Hz, 4H), 1.36— 1.23 (m,
8H), 0.89 (t, J = 6.9 Hz, 6H).

H (d)
4.20

G (m)
3.65

F(m)
3.27

E (1)
2.44

1165 =

Ju

|—|—|
[e]
<
O
—

H

1424

A ()
0.89

S —

D (dt)
1.64

0.44 =<

H

0.000

7500

~7000

6500

—6000

5500

5000

4500

4000

3500

3000

—2500

—2000

1500

1000

—~500

5.55

—-500

7.5 7.0 6.5 6.0 5.5 5.0

4.5 4.0

3.5
f1 (ppm)

3.0 2.5

0.5

0.0

T
-0.5557



Compound 35
13C

77.160 Chloroform-d

—166.567
—135.741
74.554
70.636
70.598
70.425
70.019
69.125
67.854
—58.405
—37.747
31.850
31.294
30.438
28.210
—22.512
14-015

I
:
x
{

13C NMR (101 MHz, CDCly) § 166.57, 135.74, 74.55, 70.64,
70.60, 70.43, 70.02, 69.12, 67.85, 58.40, 37.75, 31.85, 31.29, ~300
30.44, 2821, 22.51, 14.02. -

—-300

--400

—-500

—-600

—-700

—-800

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 c (90 | 80 70 60 50 40 30 20 10 0 S58
1 (ppm



Compound 36 WM | OO TOM HAMA SN MEN O M 3
1H SR 3BT RKRA Y SITLRIIDBID S
< < MO MM A HrrA A HH A0 OO <@ 6500
"H NMR (400 MHz, CDCL) & 4.21 (d, J = 2.4 Hz, 2H), 3.72 — 3.59 (m, N ST N ~ TS T N
16H), 3.32 — 3.23 (m, 4H), 2.43 (t, J= 2.4 Hz, 1H), 1.64 (dt, J=15.0, 7.4 C (m)
Hz, 4H), 1.46 — 1.36 (m, 4H), 1.30 (dt, /=8.7, 5.1 Hz, 16H), 0.88 (t, J = 1.40 ~6000
6.8 Hz, 6H).
H (d) G(m)||F(m) E (t) B(dt)| |A (t)
4.21 3.67 ] 3.27 2.43 1.30 | |0.88 ~5500
H i = H B H
D (dt)
1.64 5000
-4500
-4000
~3500
~3000
|
-2500
i 2000
|
' -1500
|
-1000
I |
J | ~500
Ji ,wj 0
T '1" T i T "I’T T
8 5 1 g Q53-8 1 ~-500
~— — < o < <t — n
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0559

f1 (ppm)



Compound 36
13C

—166.696

—135.864

BCNMR (101 MHz, CDCL) § 166.70, 135.86, 74.62, 70.75, 70.71,
70.54,70.13, 69.25, 67.97, 58.53, 37.85, 31.99, 31.90, 30.58, 29.27,
29.21,28.67,22.76, 14.22.

77.160 Chloroform-d

74.616
70.751
70.712
70.542
70.129
69.245
67.970
—58.529

R

—37.849

_~31.988

30.576
29.208
55:9¢3

\

14.216

—-700

—-800

—-900

—-1000

—-1100

—-1200

180

170

160

150

140

130

120

110

100

—
90
f1 (ppm)

80

70

60

50

40

30

20

10

0 S60



Compound 37
1H

'H NMR (400 MHz, CDCl) § 4.21 (d, J = 2.4 Hz, 2H), 3.73 - 3.57
(m, 16H), 3.27 (t,J = 7.4 Hz, 4H), 2.43 (t, J = 2.4 Hz, 1H), 1.69— 1.59
(m, 4H), 1.40 (dd, J = 13.2, 7.5 Hz, 4H), 1.34 — 1.20 (m, 32H), 0.88 (t,
J= 6.8 Hz, 6H).

4.209
4.203

3.695
3.687
3.642
3584

A
\

3.269
3.250

H (d) G (m)

3.68

—

2.438
2.432
2.426

E (1)
2.43

A (1)
0.88

{419

H

-0.000

17000

16000

15000

14000

—13000

—~12000

—~11000

10000

—9000

—8000

~7000

—6000

~5000

4000

~3000

—2000

—1000

597

—-1000

8.0 7.5 7.0 6.5 6.0 5.5

0.5

0.0

861



Compound 37

13C

BCNMR (101 MHz, CDCL) 8 166.69, 135.83, 74.61, 70.72,
70.69, 70.51, 70.09, 69.21, 67.94, 58.50, 37.80, 32.02, 31.95,
30.55,29.75,29.69, 29.61, 29.45, 29.24, 28.65, 22.79, 14.23.

—166.686

—135.827

77.160 Chloroform-d

74.613
70.721
70.686
70.513
70.089
69.209

I
ﬁ
x

67.944
—58.499

|

37.804
32.018

31.953
30.551
29.754

22.791

—14.226

190

180

170

160

150

140

130

120

110

T T T
100 90
f1 (ppm)

80 70



1H 7 v S ot ot ot U B v i S o e e ot D IS it ik & -
\/ T N Nttt — o NV 8500
-8000
"H NMR (400 MHz, Chloroformd) 8 5.51 (d, J=4.9 i
Hz, 2H), 4.62 (dd, J="7.9, 2.1 Hz, 2H), 435 — 4.27 (m, 500
4H), 421 (d, J=2.0 Hz, 1H), 3.98 (t, J = 6.8 Hz, 2H),
3.73 - 3.57 (m, 16H), 3.57 — 3.34 (m, 4H), 2.45 (t, J = I
24 Hz, OH), 1.46 (d, J=14.6 Hz 12H), 1.32(d, J = S /rf / /"J/ - ~7000
3.9 Hz, 12H).
H (m) F (m) D (d) -6500
4.31 3.66 1.32 i
3 (d) 1(dd)||A (d) E (m) B () oG 6000
5.51 462 || 4.21 3.46 2.45 1.46 i
-5500
G (b) -
3.98 -5000
4500
-4000
3500
-3000
2500
. -2000
-1500
-1000
l I
4M . ~500
l A A JUM | _0
i A R H T i
o ~ | me +h 8 K o S -500
] ] o < [ n M ~N A~ L
T T T T T T T T T T ‘_I‘ T T T T T T T Iv T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 S63

f1 (ppm)



Compound 38
13C

166.26

BCNMR (101 MHz, CDCl;) & 166.26, 135.85, 109.48,
108.75, 96.56, 74.64, 71.62, 70.97, 70.67, 70.58, 70.53,
7045, 70.10, 69.16, 67.93, 67.82, 58.45, 37.77, 31.76,

31.76, 26.02, 25.02, 24.50.

77.16 CDCI3

135.85
26.02
25.02

_109.48
~~108.75
9.56
—37.77
\24.50

7

1100

~1000

900

~800

~700

600

~500

400

~300

200

~100

—-100

—-200

—-300

--400

—-500

—-600

180 170 160

~-700

0 Se64



Compound 41
DMSO, 298K, HSQC, TXI

(N

{1.83,22.94}. butyl 3,

GCH: N\, °
(3.23,30.68), PUtyl 1,1

{2.86,36.46

Bl
z1.36,20.85}

t {1.35,20.86)

{1.53,31.98v1..54,31.98}
o

q

10

20

—30

—100

~110

120

130

{3'5-|§i53(7;'6i6} N 242 2.50,39.70y  butyl 2, 2'
(3.2836.49y ¥
{
{5.61,54.55, x4 {4.89,55. zegfgfs >3 50}
‘ {4146084 4295933} = |
(7.07.64.07 X338,
Nl {5.37,58.31} {3.49,66. 73&_

TEGa {4.43,63.22} EGh 7

{5.41,75.77}, TE(:@ '

- o

z6
4.38,98.98
s o
{6.55,103.84
\3‘: {5.53,107.87 o
{6.32,109.88 & :
16. 45) 107.88}
{6.91,118. 94&
triazole 5 6 63,125. £9K'5
f
Q*\U 71,124, 04} {7 11,124.80}
(7.84,128.44}
I T I T I T I I T I T I T I T I T I T I T I T I T I I
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

f2 (ppm)

S65

f1 (ppm)



o Ml

Compound 42 ﬁfu) 84,13, 85 10
DMSO, 298K, HSQC, TXI |
1.24,21.96 '
{1.83,23.04 {G e %exyl 5,@5 20
hexyl L
{3.23,31.08} ' {1.55,30.00}, '~ £1.24,30.68}
3 Qe 1,1' e g 30
{3.28, 36.7252 4/{2.85,36.67} hexyl 2, 2' hexyl 4, 4
_= ﬂ z2
TEG W o5 37783 ¥ ) 40
(5615965 (4915538057 S (3505503 o >0
{4 13,61.00 3307943 N7 3 58,60.27} I
7.07.64.26 @i -60
{7.07, & {5.36,58.50} = {3‘@9 66. SGSI'EG h I
TEG @ ¥%4.44,63.36) : £3'(§2'69'85} 0
{5.43,75.67}\35;6 TEG y 3.08,76.91} I
{3.37,73.50y G3 G5
—80
~90
{4.39,98.84 L
7d \gt
{6.56,103.91) 3f o {5.08,104.57 ~100
{6.49,108. o% {5.53,107.96 I
N 4f
‘\%BB 104.77} 4 110
6.89,119. 03 ée {6.32,109.94}
triazole
{7-10,124 77} J{G .63,125.40} ~120
& L
ep 4710 83 7 55,13 29}5
{7.84,128.55} 7.05,136.30}
+
I T I T I T I T I T I T I T I T I T I T I T I T I T I T I
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

f2 (ppm) S66

f1 (ppm)



Compound 42 L
DMSO, 298, 13C, TXI —19000

18000

~17000

166.08
143.71
135.51
39521

16000
;15000
;14000
;13000
;12000
;11000
;10000
;9000

—8000

7000
;6000
;5000
;4000
;3000

—2000

™

—-1000

—-2000

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm) S67



Compound 44
DMSO, 300K, HSQC, TXI

o

{0.84,13.94gdecyl 12, 12"

1.24,22.14}

1.83,23.14
¢ G-CHs ! cos I?Elodex:ylll 1
odecC
{3'22'31'14} dodecyl 1, 1' (. 55 30.105 4 1.20,31.39}
3.31 36’37} E BT As bdecyl 4-97 4'-9
{3.55,37.83), {éod?éCyl % 1.21,28.99}
TEG i \» LI dodecyl 10,10
{2.96736.36}
{5:63,54.75)g4.87,55. 48}‘§‘ AA3I8 5 4 560862
. x5 4.33,59.05},45 54 60,50
{7.08,64.17),
5.39,58.40) «\ =P <6
TEGaY(4 43,61 23] = TEG S3,19,70-25)
{5.40,75.79} 3.08,76.97
.26 Jés '
{3.38,73.52}
4.40,98.96),  £4.37,98.97
{6.30,101,78}. 7d { V }
3f “\,{6.36,105.15} Gl

{6.45,107.81%-
{6.54,104.08}7¢

{6.95,119.18}, 1e w5e

trlazélé 1574125 0338 {hif £6.87,125.72}

6b o 226> 7221585

2f* 7.25,128.25
{7.19,131.25} { 5b ’

3b

{6.34,110.19} -

4f
4b ¥5.54,108.15}

T
—_
o

T
W
o

—100

—-110

~120

~130

8.0 7.5 7.0 6.5 6.0

T T T T T T T
5.5 5.0 4.5 4.0
f2 (ppm)

3.5 3.0 2.5 2.0 1.5 1.0 0.5

~140
S68

f1 (ppm)



Compound 44 ~5000

DMSO, 300K, 13C, TXI

166.101
143.778
135.613
39.520

4000
3000
—2000
1000

WAWN T pos iy o

—-1000

—-2000

—-3000

—-4000

—-5000

—-6000

—-7000

—-8000

—-9000

—-10000

—-11000

—-12000

—-13000

I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T
200 190 180 170 160 150 140 130 120 11? ( 1?0 90 80 70 60 50 40 30 20 10 S69
1 (ppm



Compound 44 ®©
DMSO, 300K, HMBC, TXI N

{7.09,119.52}x1-1b (€)

8
®

{7.08,123.92}x1-T5 O
@ {7.08,125.61x1-1f

@« (@)
{7.03,125.59}1b-1f
{7.03,142.72}1b-1c

O
{7.04,148.88}1b-d
&
By

{7.08,167.43}x1-y1
@(

p

A\

co
®
7S\
0%
=)
©
Qs
)

®

©

{4.43,124.07}TEGa-T5

©

{4.43,143.83)TEGa-T4

)

)

110

115

120

125

130

135

140

145

150

155

160

165

170

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
71 70 69 68 6.7 66 65 64 63 62 6.1 60 59 58 57 56
f2 (ppm)

55 54

.1 5.0

9 48 47 46 45 4

4870

f1 (ppm)



WL

Compound 45
DMSO, 300K, HSQC, TXI

—

{1.85,.22.923 1252445
G-CHs =>

{3.46,31.48}Galp 643.29,31.47}

—20

30

—100

~110

—120

130

{1.33,25.80}
{3.54,37.62% j3 25,37. 05} Galp CHs
TEGI 2 2 {z 88703
x4
{5.59,54.40&{4.96,55.18@4 37,5343 °
{4.27,59. 29% 4.17,60. 69}
{4.44,63.30
{7'05'64'49}\@)(1 {5-35158-59f'ﬁ TEG a%s 83, 67.35
; {#.22,71. OGE CC
{5.37,76.215 :4 61 70 27
\@ z6
{5.44,95.87), Galp1
e {4.37,99.51
{6.58,103.65}. 3f 2\%
{6.51,108. 04‘}2@ \a ®
7f 4b
{6.89,118.92}, 4
e ©
triaz
jl’e‘iélz“ 2(? é 56 64,125.40}
6tb\ © {7 03 124, 60}
{7 82,128.65}
T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

f2 (ppm)

S71

f1 (ppm)



Compound 45

DMSO, 298K, 13C, TXI 3500

3000

—2500

39.52 Dimethyl Sulfoxide-d6

165.97
—143.66
—135.51
~108.61
~\-108.04

—2000

1500

1000

~500

NTT—_

e —
|
o

—-500

—-1000

—-1500

—-2000

—-2500

—-3000

—-3500

—-4000

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S72



Iha M

Compound 45
DMSO, 300K, HMBC, TXI

{7.05,120.16}x1-1b & v
{7.05,124.22}x1-T5 © {4.45,124.20}TEGa-T5__
# {6.95125.71}1b-1f
8 ¥
Y {7.05,125.69}x1-1f
{6.95,142.16}1b-1c
4 {4.44,143.77)TEGa-T4
{6.95,149.06}1b-1d 5
O
0

{7.05,167.29}x1-y1

(
\P)

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
71 70 69 6.8 6.7 66 6,5 64 6.3 6.2 6.1 61)!19f&? 5; 56 55 54 53 52 51 50 49 48 47 4.6 45 44
2 (ppm

120

125

130

135

140

—145

150

~155

160

165

S73

f1 (ppm)



=
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Compound 46
DMSO, 298K, HSQC, DUAL

{3.425,30.850

{2.

{3.545,37. 6285

TEGI

{4.292,53.653

5.667,54.582
¢ }\ x4 }\ x5 {3.358,56.252

{4.390,57.353
7 3 4.431, (3(32220 X Gariet
{7.090,63.888)\ {5.386,58.162 {4 G
x1 {3.493,66.90 G
TEGa ;6160780 o

{5.331,75.507\
6 {3.415,73.242}

{4.344,98.610}\’
Gl

{6.524,104. 045Qf {5.063,104.684

{5 530 108.230
{6.332,110. 165)\ }\ 4b
{6. 315 106.538}
{6.649,116.677 3b
\ 5e

triazole 5 {7.054,119. 527&[3

{7.743,124. 129\
{6. §73 125, {\
+2e 5f

{7.849,128. 735}\
_ 16.919,125.693}

{7.075,135.960\

{1.864,23.116
K, G-CH;

0\ J1

910,36.113

/72

{3.303,36.088} -ty

pve
T8

.479,60.268}
3.488,69.751} TEG bulk
3.406, 62?07}

G3 /‘3 .040,76.914}

T7

20

~30

~50

60

~70

~80

90

~100

110

120

130

T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.
f2 (ppm)

5 3.0 2.5

2.0

1.5

S74

f1 (ppm)



Compound 46
DMSO, 298K, HSQC, DUAL

[

{3.425,30.850
S @ T

~30

~35

~50

~55

60

65

~70

~75

{3.303,36.088 {2.910,36.113)\r
{3.545,37.6282 22/22
TEG
{4.292,53.653
xb x5
{3.358,56.252

{4.390,57.353& SD G2

X7

{4.115,60.919 {3.471,61.11

§4.431,63.220} ¥3.649,61.094)
TEG a {3.493,66.9042 TEGh
T21{3.612,69.784 LEG bulk
O 3.099,70.598&9 ™
. 3.406,72.407} T7
{3.415,73.242
G3
{3.040,76.914
SD G5

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21

f2 (ppm)

~80

S75

f1 (ppm)



Compound 46 S 15000
DMSO, 298K, 13C, DUAL b
g
S
5
0 -10000
>
=
©
S
LN N N o
3 & 5 PN ~5000
o) 50 7o) LN
O < o 2]
i ~— i 2]
-0
--5000
--10000
--15000
--20000
--25000
--30000
--35000
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 976

f1 (ppm)



N

Compound 46
DMSOQ, 300K, HMBC, TXI

-116
g -118
-120

-122
{4.44,124.03}TEG a - T5

@ 124

126
{5.66,128.18}x4-4a {5.53,128.05}4b-4a

e -128
130
132
{5.53,134.40}4b-4d . {5.07,134.43}4f-4d 134
-136
-138
{5.38,141.03}x3-3a\$ 140

142

{4.43,143.86}TEGa - T4
-144

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
6.5 64 63 6.2 6.1 6.0 59 58 57 56 55 54 53 5.2 1:5.(1 5.()) 49 48 47 46 45 44 43 4.2 41 40 39 3.8 3.7 S77
2 (ppm

f1 (ppm)



AN

Compound 46
DMSO, 300K, HMBC, TXI

th

{3.60,30.88}T2-T1

{3.50,37.74}TEG h-TEG i

{3.41,60.18}T7-T8

{3.56,66.79}TEG i-TEG h

~30

35

~50

55

60

65

~70

= -
{3.50,72.38¥T8-T
)
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5

f2 (ppm)

=75

S78

f1 (ppm)



Compound 52 o
1H N

"HNMR (360 MHz, Chloroform-d) & 7.78 (s, 1H), 4.62 (s, 2H), 4.58
—4.51 (m, 2H), 3.88 (t, J=5.1 Hz, 2H), 3.76 — 3.70 (m, 2H), 3.67 (dd,
J=6.0,2.7Hz 2H), 3.61 (q, J=4.5 Hz, 8H), 3.53 (t, /= 6.6 Hz, 2H),

2.94 (s, 1H), 1.58 (dt, J= 14.5, 6.7 Hz, 2H), 1.37 (dq, J = 14.5,7.3

Hz, 2H), 091 (t, J=7.3 Hz, 3H).

-0.00

~5500

~5000

4500

4000

~3500

~3000

~2500

2000

1500

~1000

500

I'(q)
3.61
K (s) G (m) D (dt)
4.62 3.72 1.58
A(s) J (m) F@®[IE® L (s) C(da)| (B (D)
7.78 4.55 3.88(||13.53 2.94 1.37 0.91
H (dd)
3.7
acetone
X
|
|
I I ! “
I |' | Iy !
o
II il
. ) ! _JL AL |
T T T T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

—-500
S79



Compound 52 ]
1H 8
bt

2000

145.32
123.69
31.72

3CNMR (91 MHz, CDCly) 5 145.32, 123.69, 72.57,
70.59, 70.54, 70.47, 70.44, 70.32, 69.54, 64.29, 61.64, S ar——

50.23, 31.72, 19.29, 13.89.

1500

—50.23

—19.29
—13.89

~1000

acetone 500

kbl spie

—-500

—-1000

—-1500

—-2000

—-2500

—-3000

—-3500

—-4000

—-4500

—-5000

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f %00 ) 90 80 70 60 50 40 30 20 10 0 -10 S80
1 (ppm



~7000

6500

~6000

~5500

~5000

4500

4000

~3500

~3000

~2500

~2000

1500

1000

~500

~-500

Compound 53 o YR TBEBRAREEE8BIATNRS BERRRRRARRAIRE Y 8
1H R R R R e el Y e T vl R R W s i S S (A Ju S S S fp = s e <
| E— e NV E— R AN
"HNMR (360 MHz, Chloroform-d) & 7.79 (s, 1H), 4.62 (s, 2H),
4.55(t, J= 5.0 Hz, 2H), 3.92 — 3.84 (m, 2H), 3.76 — 3.69 (m, 2H),
3.69— 3.57 (m, 10H), 3.52 (t, /= 6.7 Hz, 2H), 3.09 (s, 1H), 1.66
1.53 (m, 2H), 1.41 — 1.24 (m, 6H), 0.88 (t, J = 6.6 Hz, 3H).
I(s) E(m) Cc(m)
4.62 3.64 1.59
I(s) H(t) G(m) D (t) | |K($) B(m)| [A(Y)
7.79 4.55 3.88 || 3.52 3.09 1.32 0.88
|
F ()
3.7R
|
|
i
A,A, I JL
T T W b e
2 S SR3R 2
o o — NN - —
T T T T T T T T T T T T T T T T T T T T T
3.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)

S81



1500

1000

~500

—-500

—-1000

—-1500

—-2000

—-2500

—-3000

Compound 53 o
13C . 8
A 8 SRENERNER]R 3 BRI8 | 3
n 52 5 S S S S S SR S S B - - H A
b3 & RNSSSRRETE 8 RREN | W
| N | [/ 1 |
3CNMR (101 MHz, CDCL) 8 145.23, 123.79, 72.56,
7078, 70.52, 70.45, 70.35, 70.22, 6947, 64.20, 61.53, 50.18,
31.63,29.56, 25.74, 22.56, 14.01.
|
e — o ——-——
T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 -10

f1 (ppm)

S82



4000
;3800
;3600
;3400
;3200
;3000
;2800
;2600
;2400
;2200
;2000
;1800
;1600
;1400
;1200
;1000
;800

;600

;400

—200

Compound 54 YRRRBE8RNRBLEBBIEBRERS CERRNRENRRNSBS g
1H N e R e R R S RV e v S VPN B S S N S S S S @
| E— e Vel ==/ Nl N
"HNMR (360 MHz, Chloroform-d) & 7.77 (s, 1H), 4.62 (s, 2H),
4.55 (t,J = 5.0 Hz, 2H), 3.95 — 3.82 (m, 2H), 3.75 — 3.70 (m, 2H),
3.69—3.56 (m, 10H), 3.51 (t, J = 6.7 Hz, 2H), 2.94 (s, 1H), 1.66—
1.51 (m, 2H), 1.39— 1.18 (m, 10H), 0.87 (t, J = 6.7 Hz, 3H).
G (s) H () C(m)
4.62 3.7p 1.31
J(s) F (1) E (m)||D (t) K (s) B (m) A(t)
777 4.55 3.88 || 3.51 2.94 1.59 0.87
I{m)
3|63
|
|
|
! |
DMF
acetone
» ' X |
a8 yaaY IR S N
R & 853 8 2
T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)

—-200

S&3



2500

~2000

1500

~1000

~500

—-500

—-1000

—-1500

—-2000

—-2500

—-3000

—-3500

—-4000

—-4500

Compound 54 o
13C o s
o = QS RITBRLHNBHG Q BBLLIY 8 3
? Q K dSSSSSas i S SR AY o <
~—i ~— ™~ NNINNNN O OO N M ANANAN AN o ~—
| | I SNNe=—7" NN |
BCNMR (91 MHz, CDClL) § 145.32, 123.70, 72.58,
70.84, 70.61, 70.55, 70.46, 70.34, 69.55, 64.31, 61.65,
50.23, 31.83, 29.68, 29.45, 29.26, 26.14, 22.66, 14.09.
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
(50 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15

f1 (ppm)

S84



Compound 55 @ R YIBRANIBBINREE8E3330RR3 BTARBNRERR 888 S
1H N N FEFFmmmdnmeasmmes e e A A A A A A OO O o
I I SN TSN e———— sl N N |
"H NMR (400 MHz, Chloroform-d) & 7.79 (s, 1H), 4.62 (s, 2H), 4.55
(t,J=5.0 Hz, 2H), 3.88 (t, /= 5.0 Hz, 2H), 3.75 — 3.70 (m, 2H), 3.68 —
3.64 (m, 2H), 3.65 — 3.57 (m, 8H), 3.52 (t, J = 6.7 Hz, 2H), 1.58 (dq, J =
10.1, 5.0, 3.4 Hz, 2H), 1.26 (s, 22H), 0.88 (t, J = 6.8 Hz, 7H).
, SI ST / /
K (m)
3.66
C(s) D () Ii(s)
4.62 3.72 1}26
H (s) B (t) A@]F®) G (dq) J(t)
7.79 4.55 3.88|3.52 1.58 0.88
E[m) *increased
3162 integrals
(alkane
impurity)
|
see next step
(cpd. 59 for
confirmation)
| | | |
| [
ﬁ il |
I it
J )
* *
ik ! AN AN T T T
K S8 e85 83 b
o o — AN~ — 00 N o o O
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4 0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5 4,
f1 (ppm)

10000

~9000

~8000

~7000

~6000

~5000

~4000

~3000

2000

~1000

—-1000

S85



Compound 55 =
13C 8
ngOﬂ'ﬂ'Ol\N n ~ DO O—=HOTLINANOMN T ~N
“LaVnmY ML M © N SoNRNoonyman o
BCNMR (101 MHz, CDCl3) § 72.63, 70.90, 70.60, 70.54. w&%? o w E|
70.44, 70.30, 69.57, 64.32, 61.65, 50.27, 31.99, 29.76, 29.71,
29.66, 29.64, 29.55,29.42,29.38, 26.17,22.74, 14.17.
*
*
*alkane impurity overlaps
*
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

1400

1200

~1000

~800

600

400

200

—-200

--400

—-600

~-800

—-1000

—-1200

—-1400

—-1600

S86



Compound 56 R BHRN 22BRBRBLBBIBIRRIIRIBRARNATIARRNNAAGRY i
1H N I At I R B e s R e B e Rl o By e B o e R N B N O R B B B B BB B B I B B B = ) ~2000
SV N e —~ T = s
1900
-1800
1700
"HNMR (400 MHz, Chloroform-d) § 7.73 (s, 1H), 461 (s, 2H), 453 (t,./= 5.1 1600
Hz, 2H), 4.18 (d, J = 2.3 Hz, 2H), 3.86 (t,/ = 5.1 Hz, 2H), 3.71 — 3.57 (m, 12H), I
351 (t,J=6.7Hz, 2H), 243 (1, = 2.3 Hz, 1H), 1.57 (dt, /= 14.6, 6.7 Hz, 2H), ff / / / ; / /f 1500
1.41 - 131 (m, 2H), 0.90 (t, J = 7.4 Hz, 3H). I
1400
1300
1200
1100
1000
E()[[C(d)| [F(m) J (m) !
4.61||4.18 | | 3.65 1.36 900
G (s) P (1) B (1) A (©) H (1) L(dy) K(t) 800
7.73 4.53 3.86 [3.51 2.43 1.57 0.90 I
~700
600
~500
o ~400
~300
| l I
it ~200
~100
--100
T L A N ol i T T T i
3 58 & | 895 3 NERRE (200
T T T T 'D T T T T T T T T T T 'N‘\I‘ 'H T N"_“_'I T IC> T NI N' Im T T T
0 85 80 75 70 65 60 55 50 4 40 35 30 25 20 15 10 05 00  -0.5 §g7

5 .
f1 (ppm)



~300

—200

~100

—-100

—-200

—-300

—-400

—-500

—-600

—-700

—-800

—-900

—-1000

Compound 56 o
13C 8
c'; % gﬁ-\ommmr\wl\vm = © o N
7o) %] — QY YInInN TN MY o ~N Mo
3CNMR (101 MHz, CDCl) § 145.37, 123.68, 74.64, = ~ RRRRRRREBER 1 2 a s
70,66, 70.63, 70.55, 70.53, 1047, 69.56, 60.17, 6434, | T | | o
58.45, 5030, 31.78, 19.36, 13.97. ,
T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)

S88



1H

Compound 57

—7.73
61
55

"HNMR (400 MHz, Chloroform-d) & 7.73 (s, 1H), 4.61 (s,
2H), 4.54 (t, J= 5.1 Hz, 2H), 4.19 (d, J = 2.3 Hz, 2H), 3.88 (t,
J=5.1 Hz, 2H), 3.73 — 3.59 (m, 12H), 3.51 (t, J= 6.7 Hz,
2H), 2.4 (t, J = 2.4 Hz, 1H), 1.59 (p, J = 6.9 Hz, 2H), 1.40 —
1.21 (m, 6H), 0.88 (t, J = 6.7 Hz, 3H).

I j/ [ / / s
Ei(s) K (m) 3 (p)
461 3.p5 1.59
F(s) D () | C(d) | B ()} A (D) G (b) L(m){ |H ()
7.73 4.54 || 4.19 | 3.88|]3.51 2.44 1.30 0.88
|
|
||
PhCHs U |
[N J_JU ) A
i ! K N 'Z"P*
T = T T T T T T T T T = NI — T Sath T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)



Compound 57
13C

145.33
123.62

BCNMR (101 MHz, CDCl3) § 145.33, 123.62, 74.61,
70.84, 70.64, 70.60, 70.53, 70.44, 69.53, 69.14, 64.32,
58.42,50.26, 31.71, 29.66, 25.83, 22.63, 14.08.

—58.42

50.26

—31.71
—29.66
—25.83

—22.63

14.08

~500
-400
-300
-200

—100

—-100
—-200
-—300
_-—400
-—500
-—600
_-—700
-—800
--900
—-1000
—-1100
—-1200

—-1300

150 140 130 120

110

100

90

80
f1 (ppm)

70

60

50

40

30

20

10

—-1400

S90



Compound 58 ¥ RN S22B8IBIINRAS LI BIRHNBBAINBBY 8 !
1H N FETE TLTMB O 0 6 e oo NN i gt U Dk S S ik Jp s g b=
I SNV N e N =/ Nl NI .
"HNMR (360 MHz, Chloroform-d) 8 7.74 (s, 1H), 4.61
(s,2H),4.54 (t,J=5.1 Hz 2H), 4.19 (d, J=2.4 Hz, 2H),
3.92-3.84 (m, 2H), 3.73 — 3.57 (m, 12H), 3.51 (t, J=6.7 500
Hz, 2H), 2.44 (t, J=2.3 Hz, 1H), 1.59 (dt, /=144, 6.8
Hz, 2H), 1.38 — 1.21 (m, 10H), 0.88 (t, /= 6.8 Hz, 3H).
450
; I N , i |
400
350
300
J()| |H) G (m) C (dt)
4.61| | 4.19
7.74 4.54 0.88
—200
| 150
|
~100
I |
| th
~50
_J |
A A L0
T ZAM I LR LA | ik T T T
@ % 8 5 18 g A 3
o — — o~ — o o~ — o —-50
[ T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 S91

4,
f1 (ppm)



Compound 58
13C

123.60

BCNMR (91 MHz, CDCl3) § 123.60, 74.57, 70.84,
70.64, 70.61, 70.53, 70.44, 69.53, 69.15, 64.32,
5841, 50.27, 31.84, 29.70, 29.46, 29.26, 26.16,
22,66, 14.13.

4
—58.41

50.27

14.13

~1000

500

—-500

—-1000

—-1500

—-2000

—-2500

—-3000

~-3500

—-4000

—-4500

—-5000

160 150 140 130 120

110

100

90

80
f1 (ppm)

70

60

50

40

30

20

10

S92



tompound 59 YRRIRR2B88RBBLEIAR HEP BERRRAL 8 g 1700
1H N ettt SN s S S S S v e ool S N NI dhdaddS 883 3
I S VN \emm———— N N SN |
1600
"HNMR (360 MHz, Chloroformd) & 7.73 (s, 1H), 4.62 (s,
2H), 4.54 (t, J = 5.1 Hz, 2H), 420 (d, /= 2.4 Hz, 2H), 3.94 - ~1500
3.82 (m, 2H), 3.78 — 3.57 (m, 12H), 3.51 (t, J = 6.7 Hz, 2H),
244 (t,J=2.4Hz, 1H), 1.59 (p,J = 6.6 Hz, 2H), 1.26 (s, 1400
14H), 0.88 (t, J = 6.7 Hz, 3H). I
1300
e /Ay / s S / I
1200
c Em) {6 1100
4.54 3.88 || 3.51
A(s) B(S)| [D@] [F(m) H (t) I(p)|[I|(s)| [K () 1000
7.73 4.62 4.20 3.p6 2.44 1.59 || 126 | | 0.88 -
900
-800
700
-600
-500
|
400
, . -300
| i
| | | -200
100
o N |
3 -0
7 s =] H e 100
5 88 X 389 3 3 = o )
T C'> T T T T T T = F‘I 'H T H'H = T T Io T T = T H' T 2 T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 93

f1 (ppm)



~1000

~500

—-500

—-1000

—-1500

—-2000

—-2500

—-3000

~-3500

Compound 59 0
13C ~ ~ B8
(22} n OOSTOONN N Yo (=] N OO O o
7 2 P e e e P seen | <
— — NNNNNOO O n n MANANANANAN ~—
T/ | I \\
BCNMR (91 MHz, CDCL) § 145.37, 123.52, 70.90, 70.64,
70.56, 70.48, 69.57, 69.17, 64.35, 58.46, 50.30, 31.97, 29.74,
29.66, 29.38, 26.20, 22.80, 14.20.
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
.60 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

—-4000

S94



Compound 60 N
DMSO, 298K, HSQC, TXI {0.84,13.80}butyl 4 10

{1.27,18.90}butyl 3
{1.82,23.06}G-CH3 =20
e

{1.45,31.23}butyl 2\° ) P‘grease 30
{2.88,36.40}z2, 22

L,

{3.30,36.34)2Bz'2 ~40
{4.47,49.33}TEG h

50

{5-62,54-67}X4\g1.85,55.47}x2 {3.49,55.98}G2

{4.34,53.64}x5 {4.11,60.99}x6

7.0764.09x1 {4.45,63.34YTB methylene  # ./ 60

JB13.57,60.34)G6

{4.43,63.31TA methylene {3.21,70.00)G4 {340,69.36}buty 1
] S ~70
{5-43,75-60}26\B {3.43,69.61}TEG {3.08,76.90}G5
{3.36,73.49}G3

-80
~90

{4.39,98.75)G1
{6.27,101.49}7d
(6.35,105.00)3d ¥ {5.07,104.50}4f\0 100

{6.48,107.92}7%% g
{6.32,110.01}3b
{6.55,103.96)3f g o i\

(6.61,116.40)5e {5.52,107.96}4b ~110
(7.02,119.49}1b
{801, 1241718201 BS_ (715 12486020 | 120
N {6.85,125.52}1f
&
{7.25123.22)6e ,  (718,130.97}2b
~130

{7.13,136.10)5b  {7.05,136.08}5b
Ny

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5595
f2 (ppm)

f1 (ppm)



Compound 60 T —~30000
DMSO, 298K, 13C, TXI R
£E
8R 5
55 i
N
25000
—20000
15000
10000
5000
|
|
L*MMMWJW L\W N

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 o 90) 80 70 60 50 40 30 20 10 0 96
1 (ppm



T Wi

Compound 61
DMSO, 298K, HSQC, TXI

{0.83,13.97}hexyl 6

{1.83,23.113G-CH3 15
= o=
3 {1.22,31.16}hexy] 4 %g?ease
{3.28,36.53)22, 72 {2.88,36.50)22, 22
N <
o
{4.48,49.37)TEG h
{5.62,54.76}X4\{;}.88,55.44}X2 ${3-50,55.94}G2
' (4.14,61.00}x6 (3.58,60.30)G6
{7.07,64.163x1 ; »
(5.38,58.34D3 g (4 30,50.42)x7
{4.45,63.36)Triazole B methylene {3'22569'9.8}64 {3.39,69.61}hexyl 1
{5'41'75'87}26\* (3.43,69.69)TEG b (3.09,76.91}G5

{3.38,73.45)G3

{4.38,98.98}G1
{6.28,101.58}7d

{6.35,104.99)3d % {5.08,104.54}4f
$

{6.32,110.06}3{\\1

N
(6.61,116.48)5e {6.48,107.98}7f | {5.53,108.07}4b

{7.01,119.57}1b
, +
{8.01,124.16}triazole B 5\.{7.14,124.93}26 {6.84,125.69}1f
L 2

o

{7.25,123.2436e 4 = {7.18,131.00}2b

{7.13,136.24)5b {7.06,136.17}5b
N’

T

10

20

~30

~50

60

~70

~80

90

~100

110

120

130

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f2 (ppm)

S97

f1 (ppm)



Compound 61 P 3000
DMSO, 298K, 13C, TXI Y 8

QR 3

© [© (%]

== = 2500

3R o

35 &

Y/ 2000
~1500
~1000
~500
—-500
~-1000
~-1500
~-2000
—--2500
~-3000
—-3500
~--4000
—-4500

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 598

f1 (ppm)



NS N B T

Compound 62

DMSO, 298K, HSQC, TXI {0.84,13.61}08
{1.84,23.14}G-CH3
& O7
2 03
1.20,31.
(12031340 o 5
{2.79,37.33}22/2"2 {1.46,29.17}02
4\
322375557 *
{4.47,49.35)TEG h
]
{4.96,55.29}x2 f3-55,55.57}G2
O
{5.57,54.56}x4 14.16,60.94}x6 (3.61,59.78)G6

7.03,64.56x1
{ : 15.33,58.82X3 gy {4.27,50.57}x7

{4.44,63.35}Triazole B methylene {3.43,69.@TEG 13.47,69.58}TEG
9 C@ &
{5.36,76.21}z6 {3.39,69.54}0ctyl 1 # {3.07,76.97}G5
s {3.36,73.23)G3

{4.34,99.57}G1
{6.31,104.40}3d {5.08,104.60}4f
@5
{6.30,109.74}3[)\0 {6.27,101.81}7d

{6.60,116.75)5¢ {6.47,108.07}7f {5.53,108.02}4b

{6.91,120.07}1b
G2

{8.01,124.20}Triazole B 5 s (oon25591
ke %

(723I233706e 5 700 12467126
®

{7.80,128.7136b K 5
{7.67,131.65}2f

10

20

~30

~50

60

~70

~80

90

~100

110

120

130

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f2 (ppm)

S99

f1 (ppm)



Compound 62

DMSO, 298K, 13C, DUAL 8000

6000

4000

39.520 Dimethyl Sulfoxide-d6

2000

_~144.015
\-143.637

—-2000

—-4000

—-6000

—-8000

—-10000

—-12000

—-14000

—-16000

—-18000

—-20000

I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I T I
180 170 160 150 140 130 120 110 10(2: ( 9)0 80 70 60 50 40 30 20 10 S100
1 (ppm



-

CHCl3

XCHCl3

I

Compound 63 "
DMSO, 298K, HSQC, TXI {0.85,14.30 pi0
{1.85,23.38} {1.24,22.41} D9 50
G-CH3 D¢ B {1.23,26.02}
{1.472950y @& {D1322 . :
z2/7'2 D;s %( L2231 30
{2.80,37.56} 1.23,29.22y |
*_ D8
(32337511 @8 40
4 {4.48,49.66} TEG h »
{5'59’54'86}\{3.97,55.60} X2 $X5{3-53,55-95}G2
| e e
{7104’64'88}\:@ x1 (5:34,59.12; T % ® G6{\{3.61,60.18}
: TB Me TEG {3.2270.02} {3.37,69.85}
TAMe 9 eTE D‘1 > 70
{5.38,76.46} 342,698 % D1 (3077704
A {3.37,73.67}
° —80
~90
3f {6.28,102.02} {4.35’99'79}\;
(632,104.68) & {5.08,104.88} - G1 -100
{63111 0‘*12} % {5.54,108.22}
IR I
(6.61,116.96) {6.49,108.38y 4b 110
TB5 {6.93,120.57} 1e
' —120
{8.02,124.65}\$ TA5£7.00,12t34}\ % {% ?8,125.97}
{7.24,123.58} | {7.12,130.92}
L -130
{7.82,128.93}60710 136,70}
T T T T T T T T T T T T T T T T T T T T T T T T T T T
85 80 75 65 60 55 50 45 40 35 30 25 20 15 10 S101

f2 (ppm)

f1 (ppm)



Compound 63
DMSO, 13C, TXI
—~10000
$
s < 9000
oo
22 A N
IS g 5
\/
—8000
—7000
~6000
—5000
~4000
—3000
~2000
—1000
—-1000
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

10
f1 (ppm) S102



Compound 73
DMSO, 298K, HSQC, TXI

{2.30,21.09}toluene Me

{1.84,23.14}G-CH3
{2.50,36.01}22/7"2

{3.15,35.93)28/22

{5.60,54.73}x4 {4.24,55.17}x2

{5.27,58.12)x1, x3

{4. 13,60.96(%{6
N\

! {4.32,59.3307 3 63 60 43366
{3.19,70.19}G4
{3.39,73.37)G3

{3.49,55.88}G2
3.57,60.43}G6

{5.38,76.09}z6 {3.07,76.88}G5
{4.36,99.25}G1
{6.31,101.713}7d
{5_31,105_29}3(1\@ {5.07,104.53}4f
{6.50,107.9437f Dy
e {6.27,110.10}3b
{5.46,107.84}4b
{6.93,118.59}1e 5 {6.65,118.53}1b
{6.89,125.10}1f {6.63,125.43)5f
{7.59,128.94}Bg3, 5 B
$4 {7.15131.06}2b
{786,128.68)6b £7.09,136.11}5b
{7.64,132.59}BS 4
I T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

f2 (ppm)

20

~30

50

60

~70

~80

90

~100

110

120

130

S103

f1 (ppm)



Compound 73 rSBUU

DMSO, 298K, 13C, TXI
3600

~3400

140.929
—~128.907
~-126.956

~3200
~3000
2800
2600
;2400
;2200
—2000
~1800
1600
;1400
;1200
~1000

~800

600

400

200

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 c %00 ) 90 80 70 60 50 40 30 20 10 05104
1 (ppm



Compound 74
DMS0,298K,HSQC,TXI {2.303,21.226}toluene CH3
N {2.091,24.304}NHAC
o A

{1.845,23.191}G-CH3
{2.516,36.018}z2/z'2

{3:143,38.015}z2/z'2

{5.607,54.805}x4 {4.286,55.299}x2\§ {3.521,55.865}G2
{4.325,59.445}x7 " %3 604,60.271)G6
= o o

{5.292,58.349}x1/x3

{3.224,70.060}G4
{3.400,73.4273G3 - e
{5.374,76.475}26\P % @/{3.092,76.945}G5

{4.375,99.570}G1
{6.308,101.813}7d o

{6.402,104.406}3f & {6.318,105.272}3d

{6.481,107.981}7f ey’ ®
® x {5.072,104.562}4f
{5.470,107.844}4b
(6.641,118.605)1b /{6.647,116.659}5e
® & %
{6.905,125.176}1f /{6.635,125.451}5f
+2e
{7.183,129.047}toluene%:/{7_157’130.987}2b

7.842,128.321}6b
{ ; {7.595,130.444)2f

T T T T T T T T T T T T T T T T T T T T T T T T T T I T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f2 (ppm)

20

~30

50

60

~70

80

90

~100

110

120

130

S105

f1 (ppm)



.S WU P I T N S

Compound 75 {2.300,21.156}PhCH3
DMSO, 298K, HSQC, TXI o -20
u/@n
{1.852,23.166}G-CH3
-30
{2.504,35.864}22/7"2
a0
{3.069,35848)22/7'2 40
o
4.323,53.721 -50
{5-599154-725}X4>® {4.266,55.269)_* ; {3.475,55.957}G2
o {4.131,61.008@{6 i
{5.280,58.262}x3 = al 60
{3.555,60.564}G6
{3.176,70.295}G4
{3.395,73.411}G3 @&~ -70
{5.386,75.936}26@ g {3.077,76.905}G5
-80
-90
{4.363,99.096}G1

{6.310,101.666)7d
{6.396,104.443}3f af16.314,105.269)3d d{5.064,104.480}4f 100

{6.505,107.921}7f

® {5.455,107.737}4b 110
{6.940,118.566}1b §{6.670,118.465}1e
{7.200,124.836}2e_  {7.145,125.380}PhCH3 p 120
{7'168‘%2}@@ {f@ 128 1?1 042}2b '

o3P "D 1125050 -130

{7.083,136.106}5b

Ne
T T T T T T T T T T T T T T T T T T T T T T T T T T

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 3106

f2 (ppm)

f1 (ppm)



Compound 75 < ~9000
DMSO0, 298K, 13C, TXI &
.

RAK o -8000
[e) e Ja\o] oN
™ o 0 n
<+ MM N
~ (0]

VN

~7000

6000

~5000

4000

~3000

~2000

~1000

W WMWMWWW -0
—-1000
—-2000
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 03107

f1 (ppm)



Compound 75 133
DMSO, 298K, HMBC, TXI r
134

135
-136
_-137
{7.874,138.695}BPh 3,5 - BPh {7.520,138.614}BPh 9,11-BPh 138
{7.881,139.641}BPh 3,5 - BPh 895,138.604}BPh 3,5-BPh7 @ _‘139

@ ~140
-141
_-142

143

7.7 .014}BPh 8,12 - BPh 4 :
@ -144

{7.926,144.009}BPh 2,6 =BPh 4
~145

146
~147
148

O —149

150

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
8.20 8.15 8.10 8.05 8.00 795 790 785 7.80 775 7.70f7.(65 ;.60 755 750 745 740 735 730 725 720 7.15 7.10 7.0§108
2 (ppm

f1 (ppm)



Compound 75 1122

DMSO, 298K, HSQC, TXI -
{7.250,123.274}6@ 123

124

{7.200,124.836)28 00 155 0111

@ {6.630,125.375}@ -125
{7.145,125.380}PhCH3 p

126
127
128

@ {7.168,128.932}PhCH3 -
129

130

{7.128,131.042}2 I
131

132

133
134

135
{7.083,136.106}5b

@ -136

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
84 83 82 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 69 68 67 66 S109
f2 (ppm)

f1 (ppm)



N TSI

ra

Compound 76 {2:30,21. 09}PhCH
DMSO, 298K, HSQC, TXI , -20
{1.85,23.13}G-CH3ﬁ
: -30
{3.02,35.99}z2/z'z\( {2.20,36.08}22/2'&
180 -
% {2.82,45.16}NMe% 40
{3.18,48.70}MeOH\9 1|
{5.59,54.75}x4\£ {4.06,54. gzz}x% 48 5.913G ~50
g g A {3 56,60. 52}G§?>6'4 60.53}G6
e {4.13,61.0
=5 ~60
8‘{4 33,59.293x7
{3.17,70. 30}G
{3.39,73. 39}61SB ~70
{5.38,76.07}2% @!gs .08,76.92}G5
—80
~90
{4.36,99.25)}G
{6.31,101.75}7 ]'\@ ~100
{6.30,105.31)3d.® {5.07,104.55}4f
{6.50,107.97}7f, = N \
N @,{6 25,110.24)3b ¥
—110
{5 44,107.73}4b
{7.24,115.24D54, 6.63,116. 57}5&
6.62,118.34}1b
@({8 .35,120.02}Ds2 j

-12

{7. 20 124.88}2 7.15,125. 48}PhCH3 p 0
7 87 128. 67}%@
Js 47,129, 853;/{ 7. 12 131. 05}2b 130
{7.08,136. 12}5t)\f7 17,129.07}PhCH3 o
T T T T T T T T T T T T T T T T T T T T T T T

8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 35 3.0 25 20 S110

5.0
f2 (ppm)

f1 (ppm)



Compound 76

DMSO, 298K,13C, TXI f2500

2400
e -2300
o) 2200
2100

151.105

2000
1900
1800
1700
1600
1500
1400
1300
X 1200
L1100
1000
900
800
700
600

500
400

~300
200

Y N

—-100

—-200
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

190 180 170 160 150 140 130 120 110 c %00 ) 90 80 70 60 50 40 30 20 10 0S111
1 (ppm




A S

Compound 76
DMSO, 298K ,COSY

{8.349,7.534},__ £8.337,7.534}

{8.471,7.670}, g 8.462,7.661[%;8.290,7.656}

{8.302,8.295 8.286,8.280}
{8.354,8.347} ig@
{8.481,8.471), 2’{8-45@8-448}

{7.529,7-234}@ {7.248,7.243

{7.560,7.233}

{7.545,7.540}\@\ {7.245,7.523

{7.528,7.521}

{7.692,7.685K @{7-676,7-670}

{7.661,7.655}
{7.858,7.851}®

{7.690’8.2882\@ @,{7.661 286}
.67.561,8.337}
®

8.
oy

{7.690,8.462], 5 7.676,8.462}

{7.660,8.459}

W 47.233,7.522}

6.9
70
-7.1
72
73
-7.4
75
76
-7.7
78
79
;8.0
6.1
52
53
.4
;8.5

8.6

8.6 8.5 8.4 8.3 8.2 8.1

T T T T T T T T T T T T T T T
8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3
f2 (ppm)

70 S112

f1 (ppm)



Compound 77
DMSO, 298K , HSQC, TXI

{3.330’36.509}22/22\,

{4.889,55.331}x2\®
{5.618,54.680}x4 @ 14.11560.893}x6
5.340,58.157}x1/x3
{ »l (3.578,60.397)G6

{5.413,75.434}z6 {3:367,73.498}63

{4.379,98.639}G1
{6.276,101.480}7d
{6.328,104.944}3d Y= {5-073,104-408}4f\s

g
{6.307,109.829}3
J)\o

{6.611,116.298}5¢ 1°-481,107.543}4b
{6.732,118.930}1b o~
& e

{6.629,125.287}5f

&
{7.736,130.389}2 & {7.205,131.085)2b
{7.130,136.102}5b°  {7.046,136.011}5b
N\

{4.325,53.659}%5
'

{0.853,13.903}Hexyl6

{1.832,23.025}G-CH3 {1.656,22.900}
“ B e

{1.226,30.825}Hexyl%.
4/{2.782,36.467}22/2'2

a4

{2.883,52.578}Hexyl1
e

R
5 {3:479,55.984}G2

{3.205,70.120}G4

{3.075,76.859}G5

10

20

~30

~50

60

~70

80

90

~100

110

120

130

T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f2 (ppm)

3.0 2.5 2.0 1.5 1.0

0.8113

f1 (ppm)



S%In;poou;;lsIZS HsQCI T {0.84,13.99)0ctyl8 10
{1.82,23.12}G-CH3 {1.66,23.01}0ctyl2 20
Vo, <@ |
{1.22,31.2830ctylf%
S -30
{2.77,36.49}22/7'2 {1{.33,28.71}0ctyl 4-5
{3.33,36.46)22/2 -40
{2.97,52.64}0ctyl1 {2.89,52.62}0ctyl1 L
{5.63,54.74}x4\é4.88,55.38}x2 - {3.49,55.83}G2’ >0
-{4.15,60.96}y{4.31,58.91}x7 3 55,60.40)G6
{5.35,58.20}x1/x3  {5.33,58.21}x1/x3 60
{3.60,60.37}G6
{3.17,70.14}G4
{3.37,73.44}G3 ~70
{5.34,76.21}26 {3.06,76.86}G5
~80
~90
{4.35,99.39}G1
{6.33,101.83}7d
{6.38,103.8733 o1 34 105 0913d {5.07,104.62)4f 100
{6.34, }
{6.43,107.71}7f \9(
e {6.30,109.94}3%\
-110
64,116 5115 {5.49,107.87}4b
{6.73,119.13}1b &~
* 120
{7.00,125.3731f {6.64,125.51}5f
+
{7.75,130.47}2f s {7.20,131.07}2b 130
{7.85,128.61}6b {7.13,136,11}5b {7.07,136.05}5b
T T T T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 S114

4.5
f2 (ppm)

f1 (ppm)



Compound 79 {0.84,13.90}dodecyl 12 10
DMSO, 298K HSQC, TXI
{1.83,22.97}G-CH3 {1.68,22.87)dodecyl 2 | |20
2 ()
odecyl 11
{1.22,28.86}dodecyl 4-9
dodecyl 3. =30
§ {3.34,36.55)22/2 {2.79,36.55}22/22 *®dodecy! 10
® -40
{2.98,52.51}dodecyl 1 {2.90,52.51}dodecyl 1 -50
{5.62,54.66}X4§.91,55.25}X2 ® {3.48,55.94}G2. . .
{4.13,60.88%,6{4'30'59'21}X7\“{3.56,60.35}G6
{5.35,58.00}x1/x3 60
{3.21,70.08}G4
p Ty~ {3.3773.45)G3 M o 70
{5.43,75.45)2 {3.09,76.86)G5
-80
~90
{4.39,98.73}G1
{6.28,101.50}7d i
(6.32,104.94)3d @ {5.08,104.43)4f 100
Rp{5.49,107.66}4b
{6-31:109-8‘ng {6.42,103.78}3f e
-110
{6.50,107.93}7f le62,1163h15e
{6.73,118.95}1b
P
{6.§2,125.32}5¢ 120
® @
{7.73,130.41}2f & {7.20,131.04)2b 130
{7.86,128.54}6b (7,13 136.11}5b {7.05,136.06)5b
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 08115

f2 (ppm)

f1 (ppm)





