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0 Gan, Z. & Roy, R., Canadian Journal of Chemistry, 2002, Vol. 80, pp.
908-916000D0DOOCOCOCOO0OO0OO0U0OLUUUUUUUIUUIODOUOOUOUODOOOOO
OO0O0OO00O0D0OOoOgura, HOOCarbohydrate Research, 1987, Vol. 167, pp. 77-
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00000000000 YTH NMR (500 MHz, CDClg) 7.79 (s, 1H, H-12), 6.68

(br, 1H, NH), 6.43 (br, 1H, NH), 5.47 (d, J = 46.4 Hz, 1H, 10a), 5.45-5.
42 (m, H-8), 5.35-5.32 (m, 1H, H-7), 4.92-4.87 (m, 2H, H-4, H-10b), 4.6
0-4.53 (m, 4H, H-13, H-17), 4.38-4.33 (m, 2H, H-9a, H-25), 4.16-4.05 (
m, 3H, H-5, H-6, H-9b), 3.91 (t, J = 5.1 Hz, 2H, H-14), 3.80 (s, 3H, COC
Hz), 3.61 (dd, J = 6.0, 2.7 Hz, 2H, H-15), 3.56 (dd, J = 5.9, 2.7 Hz, 2H,
H-15), 3.50 (t, J = 5.2 Hz, 2H, H-17), 3.41-3.40 (m, 2H, H-18), 3.17 (dd
,J =11.8, 7.3 Hz, 1H, H-24), 2.95-2.88 (m, 1H, H-28a), 2.77 (d, J = 1
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2.9 Hz, 1H, H-3a), 2.62 (dd, J = 12.8, 4.6 Hz, 1H, H-28b), 2.24 (t, J = 7

.5 Hz, 2H, H-20), 2.16 (s, 3H, OCOCH3), 2.15 (s, 3H, OCOCHg), 2.03 (s,

3H, OCOCH3), 2.02 (s, 3H, OCOCH3g), 1.97 (t, J = 12.5 Hz, 1H, H-3b), 1.

88 (s, 3H, NCOCHg3), 1.77-1.63 (m, 4H, H-21, H-23), 1.48-1.42 (m, 2H,
H-22). 13C NMR (126 MHz, CDCl3) 8 173.5 (C-19), 171.0, 170.80, 170.

5, 170.3, 170.2 (C=0, NCOCHg3, OAc), 168.2 (C-1), 164.0 (Cq, C-26),

3.8 (C-11), 124.4 (C-12), 98.6 (C-2), 72.8 (C-6), 70.4 (C-16), 70.1 (C-1

7), 69.9 (C-15), 69.4 (C-14), 69.2 (C-4), 68.5 (C-8), 67.5 (C-7), 62.6 (C

-9), 61.9 (C-25), 60.3 (C-27), 58.4 (C-10), 55.7 (C-24), 53.0 (OCH3),

.2 (C-13), 49.2 (C-5), 40.5 (C-28), 39.1 (C-18), 37.9 (C-3), 35.9 (C-20), 10

28.3 (C-22), 28.1 (C-23), 25.6 (C-21), 23.2 (NCOCH3), 21.2, 21.0, 2 x 2
0.9 (OCOCHg3). HRMS (TOF-MS-ESI*, m/z): C39HgoN7017S [M+H]*O0 OO O
000930.3761; 000930.37500

oooo0oo

000000000000 0000D000000000000000000000000
000000000000 00000000000O0000000O000ooooooan
0000000000000 000D000000000000000000000000
000000000000 000C0O0O00000O0O0O00O0O0N0OO0O00ONoooOoooan
0000000000000 000O0O00x00000000000000000000
000000000000 00O00O00O00D0O0OO0O0O0O0O0O0OO0ODONONDoooOoooan 20
00O0gO0O00000C0O000000O0O00000O0D0O0D0DO0OO0OOO0O0ONONDooOooan
000000000000 0000D0000000D00000000000000000
0000000000000 x00O0O000000O00000000000000000
000000000000 00000000000H NMR (500 MHz, D0) & 8.0
6 (s, 1H, H-12), 4.92-4.89 (m, 1H, H-10a), 4.68-4.66 (m, 1H, H-10b), 4.
62-4.60 (m, 2H, H-13), 4.57-4.53 (m, 1H, H-27), 4.38-4.34 (m, 1H, H-2
5), 3.95-3.93 (m, 2H, H-14), 3.88-3.79 (m, 4H, H-5, H-8, H-6, H-9a), 3.
76-3.71 (m, 1H, H-4), 3.65-3.55 (m, 6H, H-15, H-16, H-9b, H-7), 3.52-3

.49 (m, 2H, H-17), 3.32-3.30 (m, 2H, H-18), 3.27-3.24 (m, 1H, H-24),
95-2.90 (m, 1H, H-28a), 2.74-2.68 (m, 2H, H-3a, H-28b), 2.21 (dd, J = 30
13.2, 6.5 Hz, 2H, H-20), 2.01-2.00 (m, 3H, NAc), 1.74 (t, J = 12.2 Hz, 1
H, H-3b), 1.61-1.48 (m, 4H, H-21, H-23), 1.36-1.33 (m, 2H, H-22). 13¢C
NMR (126 MHz, D»0) 3 176.8 (C=0, NCOCH3), 175.0 (C-1), 171.8 (C=0,
C-19), 165.3 (C=0, C-26), 143.6 (C-11), 125.7 (C-12), 99.5 (C-2), 72.9
(C-6), 71.1 (C-8), 69.7 (C-16), 69.3 (C-17), 68.9 (C-15), 68.7 (C-14),
8.3 (C-7), 67.7 (C-4), 62.9 (C-9), 62.1 (C-25), 60.3 (C-27), 57.2 (C-10),
55.4 (C-24), 51.8 (C-5), 50.1 (C-13), 2 x 39.7 (C-28, C-3), 38.9 (C-18),
35.5 (C-20), 27.9 (C-22), 27.7 (C-23), 25.2 (C-21), 22.1 (NCOCHg3). HR
MS (TOF-MS-ESI*, m/z): C3gHsoN7013S [M+H]" 00000000 748.3182;

0ogdv748.31730 40
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(37) JP 2024-533417 A 2024.9.12

(500 MHz, CD30D) & 8.02 (s, 1H, H-12), 4.94 (d, J = 12.1 Hz, 1H, H-10
a), 4.67 (d, J = 12.1 Hz, 1H, H-10b), 4.55-4.55 (m, 2H, H-13), 4.49 (dd,
J =7.8, 4.7 Hz, 1H, H-27), 4.38 (dd, J = 11.2, 1.8 Hz, 1H, H-25), 4.31 (
dd, J = 7.9, 4.5 Hz, 1H, H-9a), 4.14-4.06 (m, 2H, H-8, H-9b), 3.90 (t, J
= 5.1 Hz, 2H, H-14), 3.74-3.71 (m, 2H, H-5, H-4), 3.64-3.60 (m, 3H, H-
6, H-16), 3.58-3.56 (m, 2H, H-17), 3.51-3.48 (m, 3H, H-7, H-15), 3.35-
3.33 (m, 2H, H-18), 3.20-3.17 (m, 1H, H-24), 2.94-2.84 (m, 2H, H-3a, H
-28a), 2.69 (d, J = 12.7 Hz, 1H, H-28b), 2.21 (t, J = 7.4 Hz, 2H, H-20),
2.05 (s, OCOCHg3), 2.02 (s, NCOCH3), 1.74-12.71 (m, 1H, H-3b), 1.66-1.5
(m, 4H, H-21, H-23), 1.45-1.41 (m, 2H, H-22). 13C NMR (126 MHz, CD3
OD) 8 176.2 (C=0, NCOCH3), 175.5 (C-1), 174.0 (C=0, 9-0-Ac), 173.1 (
c=0, C-19), 166.1 (C=0, C-26), 146.5 (C-11), 125.9 (C-12), 101.9 (C-2),
74.2 (C-6), 71.4 (C-16), 71.2 (C-17), 70.7 (C-8), 2 x 70.6 (C-7, C-15), 7
0.3 (C-14), 69.6 (C-4), 67.3 (C-9), 63.3 (C-25), 61.6 (C-27), 58.9 (C-10
), 57.0 (C-24), 54.1 (C-5), 51.3 (C-13), 42.6 (C-3), 41.1 (C-28), 40.3 (C
-18), 36.7 (C-20), 29.7 (C-22), 29.5 (C-23), 26.8 (C-21), 22.6 (NCOCH3)
, 20.8 (OCOCH3). HRMS (TOF-MS-ESI*, m/z): CogHgoNpgOpgpgS [M+H]*O
000000 v790.3287; 0 0O0O0790.32870
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000oDO0O0oDOoO0D0DO0oO0DoDOoOO00b0D0dDaskhan, G.OOChemistryOpen, 2016, Vol.
5 pp. 477-4840 0 00 0000000000000 0OODODDODDODODDODDODODOGODAO
0O0ooodgogogggdogura, H.OOCarbohydrate Research, 1987, Vol. 167,
pp. 77-860 0000000000
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gooaoao

o~
(002)

1H NMR (500 MHz, CD30D) & : 4.42-4.35 (m, 2H, H-9a, H-10a), 4.17-4.0

3 (m, 3H, H-10b, H-9b, H-8), 3.74-3.65 (m, 2H, H-4, H-5), 3.57-3.54 (m,

1H, H-6), 3.49 (dd, J = 9.2, 1.9 Hz, 1H, H-7), 2.83 (dd, J = 12.3, 4.4 Hz, 10

1H, H-3a), 2.75 (t, J = 2.4 Hz, 1H, H-13), 2.06 (s, 3H, OCOCH3), 2.03 (s

, 3H, NHCOCH3), 1.60 (t, J = 11.7 Hz, 1H, H-3b). 13C NMR (126 MHz, CD

30D) & 175.6 (C=0, NAc), 173.5 (C-1), 173.1 (C=0, 9-0-Ac), 101.6 (C-2

), 80.6 (C-11), 75.0 (C-12), 74.1 (C-6), 70.6 (C-8), 70.5 (C-7), 69.2 (C-

4), 67.2 (C-9), 54.0 (C-5), 53.1 (C-10), 42.2 (C-3), 22.7 (NCOCH3), 20.8

(OCOCH3). HRMS (TOF-MS-ESI*, m/z): CigH24NO10 [M+H]+D Ogoooooanoas

90.1395; 000390.13950

Oooooaoao

gooooooooooooooooopopooooooao

Ooo0o0oaoao 20
2% —53 FEEAEmMO03, 006, 009, BLUO 12 DHE

30

40

{

N,

oooooag
00000000000 0DOO0DO0O ONierengarten, I.00O Chemical Communicat 50



(39) JP 2024-533417 A 2024.9.12

ions, 2012, Vol. 48, pp. 8072-80740 0 0 000000000000 O0OO0OanO
O00D0DO0O0D00OTikad, A .0 0OChemistry: A European Journal, 2016, Vol. 22,
pp. 13147-1315500 0000000000000 00000000O0O0OO0O0OTikad,
A.00OChemistry: A European Journal, 2016, Vol. 22, pp. 13147-131550
OO0OLiu, Y.ODOAngewandte Chemie (International Edition English), 201
6, Vol. 55, pp. 7952-79570 00000000000 ggugouguoguoooooao
O 0O Nierengarten, J. F.OOChemical Communications, 2010, Vol. 46, pp.
3860-38620 00 000DOOO0OO
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gooaoao

AcHN 2 /\(/\’,“
Ho  &p2H HooC

(004)

1H NMR (500 MHz, DMSO-dg) & 8.17-8.06 (m, 10H, 10 x H-12), 6.57 (s,
10H, 10 x H-16), 4.77-4.13 (m, 60H, 10 x H-10, 10 x H-13, 10 x H-14),
3.61-3.31 (m, 80H, 10 x H-4, 10 x H-5, 10 x H-6, 10 x H-7, 10 x H-8, 1
O x H-9, 10 x H-18), 2.63 (s, 10H, 10 x H-3a), 1.87 (s, 30H, 10 x NCOC
Hz), 1.43 (s, 10H, 10 x H-3b). 13C NMR (126 MHz DMSO-dg) & 173.9 (C
=0, NCOCHg3), 172.0 (C-1), 149.7 (Cqg, C-15), 145.2 (Cqg, C-11), 129.6 (C
g, C-17), 125.2 (C-12), 116.1 (C-16), 100.5 (C-2), 73.5 (C-6), 72.1 (C-8
), 69.3 (C-7), 68.1 (C-4, C-14), 63.6 (C-9), 57.8 (C-10), 53.2 (C-5), 50.8
(C-13), 41.6 (C-3), 29.0 (C-18), 23.2 (NCOCH3). HRMS (TOF-MS-ESI", m/
z): C195H267N400100 [M-3H]3" 0000000 1590.2365; 00 01590.22620
O O O
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(005)

1H NMR (500 MHz, CD30D) & 8.16 (br, 10H, 10 x H-12), 6.62 (br, 10H,
10 x H-16), 4.69 (br, 30H,
H-9), 4.09 (br, 30H, 10 x H-8, 10 x H-14), 3.76 (br, 40H, 10 x H-4, 10
X H-5, 10 x H-6, 10 x H-18), 3.53 (br, 10H, 10 x H-7), 2.83 (br, 10H, 1
0 x H-3a), 2.03 (br, 60H, 10 x OCOCH3, 10 x NCOCH3), 1.65 (br, 10H, 1
0 x H-13b). 13C NMR (126 MHz, CD30D) 8 175.3 (C=0, NCOCH3), 173.9

(C-l)l

173.3 (C=0, 9-0-Ac),

10 x H-10b, 10 x H-13), 4.37 (br, 20H, 10 x

151.0 (Cq, C-15), 146.3 (Cq, C-11), 130.1 (

Cqg, C-17), 126.0 (C-12), 117.1 (C-16), 101.7 (C-2), 74.3 (C-6), 70.6 (C-
8), 69.3 (C-7), 68.6 (C-4, C-14), 67.3 (C-9), 58.9 (C-10), 54.0 (C-5), 51

.4 (C-13), 42.1 (C-3), 31.0 (C-18), 22.9 (NCOCH3), 21.0 (OCOCH3).

HRM

S (TOF-MS-ESI*, m/z): C215H293N400110 [M+3H]3*0 000000 1732.28

69, 0001732.28630
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gooaoao

OH

L NHAc
N=N | o »
o O o N
“\ Nw \H\/\/N ‘F%DJ/\OH

12 COOH

$o
HOOC_ o OH

740\1 NHAc
o HooC -
HO HO HO'
HO ' HO

OH OH

AcHN (007)

1H NMR (500 MHz, CD30D) & 8.03 (s, 4H, 4 x H-12), 6.82 (s, 8H, 8 x H
-18), 4.62 (br, 8H, 8 x H-13), 4.35 (br, 4H, 4 x H-22a), 3.89-3.58 (m, 5
2H, 4 x H-4, 4 X H-5, 4 x H-6, 4 x H-7, 4 x H-8, 4 x H-9, 4 x H-15, 16 x
OH), 3.13 (br, 4H, 4 x H-22b), 2.82 (br, 4H, 4 x H-3a), 2.52 (br, 8H, 4 x
H-14), 2.02 (s, 12H, 4 x NCOCH3), 1.66 (br, 4H, 4 x H-3b), 1.08 (s, 36H
, 12 x H-21). 13C NMR (126 MHz, CD30D) & 175.3 (C=0, NCOCH3), 173.
9 (C-1), 154.2 (Cq, C-16), 146.1 (Cq, C-11, C-19), 134.9 (Cq, C-17),

6.4 (C-18), 125.6 (C-12), 101.3 (C-2), 74.50 (C-6), 73.0 (C-15), 70.1 (C
-7, C-8), 69.2 (C-4), 64.3 (C-9), 58.4 (C-10), 53.9 (C-5), 48.5 (C-13),
1.9 (C-3), 34.7 (Cq, C-20), 32.0 (C-14, C-21, C-22), 22.9 (NCOCH3). HR

MS (TOF-MS-ESI*, m/z): 00000000000 0OC120H170N16044 [M]O OO
00002369.0978; 0002369.08770
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gooaoao

COOH

(008)

1H NMR (500 MHz, CD30D) 8 8.21-8.06 (m, 4H, 4 x H-12), 6.82 (s, 8H,
8 x H-18), 4.63 (br, 8H, 4 x H-13), 4.37 (s, 8H, 4 x H-9a, 4 x H-22a),
.13 (br, 8H, 4 x H-8, 4 x H-9b), 3.88-3.52 (m, 24H, 4 x H-4, 4 x H-5, 4
X H-6, 4 x H-7, 4 x H-15), 3.13 (s, 4H, 4 x H-22b), 2.79 (br, 4H, 4 x H-
3a), 2.53 (br, 8H, 4 x H-14), 2.02 (br, 24H, 4 x NCOCH3,4 x OCOCHg3), 1
.70 (br, 4H, 4 x H-3b), 1.33 (s, 6H, 2 x H-21), 1.08 (s, 24H, 8 x H-21),
0.85 (s, 6H, 2 x H-21). 13C NMR (126 MHz, CD30D) 8 175.3 (C=0, NCO
CHj3), 173.1 (C=0, C-1, 9-0-Ac), 154.2 (Cqg, C-16), 146.4 (Cq, C-11), 14
6.0 (Cq, C-19), 134.9 (Cg, C-17), 126.4 (Cq, C-12, C-18), 100.8 (C-2),
4.4 (C-6), 72.9 (C-15), 70.5 (C-8), 70.4 (C-7), 69.1 (C-4), 67.4 (C-9),
8.7 (C-10), 53.8 (C-5), 42.0 (C-3), 34.7 (Cqg, C-20), 32.0 (C-14, C-21, C-
22), 22.75 (OCOCH3), 20.9 (OCOCH3). HRMS (TOF-MS-ESI*, m/z): 0 OO
0O0o0DO0O0D0DO0O00C120H170N16044 [M]JODODODDODODO2537.1400;, O00OO2537

.12980
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NHAc

(010)

1H NMR (400 MHz, D0/DMSO-dg) 8 9.07 (br, 8H, 8 x H-porph), 8.32 (b
r, 12H, 4 x H-12,8 x H-18), 7.51 (br, 8H, 8 x H-17), 3.74 (br, 28H, 4 x
H-4, 4 x H-5, 4 x H-6, 4 x H-7, 4 x H-8, 4 x H-9), 2.78 (br, 12H, 4 x H-
14, 4 x H-3a), 2.05 (br, 16H, 4 x H-3b, 4 x NCOCH3). 13C NMR (101 MH
z, DpO/DMSO-dg) 8 176.3 (C=0, NCOCH3), 173.9 (C-1), 159.5 (C-16), 1
51.3 (Cq, C-19), 146.6 (Cq, C-11), 137.2 (C-18), 135.5 (Cq, C-porph), 1
33.3 (C-porph), 127.0 (C-12), 121.5 (Cq, C-porph), 114.5 (C-17), 101.9 (
C-2), 74.3 (C-6), 73.1 (C-8), 69.7 (C-4, C-7), 67.0 (C-15), 64.1 (C-9), 5
9.1 (C-10), 53.4 (C-5), 49.4 (C-13), 41.8 (C-3), 30.9 (C-14), 23.6 (NCO

CH3). HRMS (TOF-MS-ESI*, m/z): C112H134N200402Zn [M+2H]2*000 O O

001232.4186; 0 001232.43900
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NHAc

Z’/(ou)

1H NMR (500 MHz, DMSO-dg) 8 8.60 (br, 8H, 8 x H-porph), 8.11 (br, 4 x
H-12), 7.72 (br, 8H, 8 x H-18), 6.89 (br, 8H, 8 x H-17), 4.18-4.04 (m, 5
6H, 4 x H-4, 4 x H-5, 4 x H-8, 4 x H-9, 4 x H-10, 4 x H-13, 4 x H-15, 12
x OH, 4 x NH), 3.46-3.33 (m, 8H, 4 x H-6, 4 x H-7), 2.26 (8H, 4 x H-14),
1.88 (br, 28H, 4 x NCOCH3, 4 x OCOCH3, 4 x H-3b). 13C NMR (126 MHz,
DMSO-dg) 8 174.0 (C=0, NCOCHg), 172.3 (C=0, C-1, 9-0-Ac), 158.3 (Cq,
C-16), 150.3 (Cq, C-19), 135.7 (C-18), 132.2 (C-porph), 120.7 (Cq, C-por
ph), 113.2 (C-17), 73.1 (C-6), 69.6 (C-8), 68.0 (C-4, C-7), 67.0 (C-9), 6
5.2 (C-15), 58.1 (C-10), 53.1 (C-5), 47.8 (C-13), 41.8 (C-3), 30.1 (C-14
), 23.1 (NCOCH3), 21.3 (OCOCH3). HRMS (TOF-MS-ESI*, m/z): Ci120H140N
20044Zn [M+2H]2*00000001313.4228; 0001313.39660
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(46)
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(013)

1H NMR (400 MHz, DMSO-dg) & 8.07-7.97 (m, 12H, 12 x H-12), 4.67 (s,

12H,

12 x H-6, 12 x H-7, 12 x H-8, 12 x H-9), 2.67 (s,

(s, 24H, 12 x H-14), 1.86 (s, 36H, 12 x NAc), 1.36 (m, 12H, 12 x H-3b).

12 x H-10a), 4.40 (s, 36H,

12 x H-10b, 12 x H-15), 4.15 (br, 84H,
12 x H-12, 48 x OH, 12 x NH), 3.69-3.29 (m, 84H, 12 x H-4, 12 x H-5,

12H, 12 x H-3a), 2.15

13C NMR (101 MHz, DMSO-dg) & 174.0 (C=0, NCOCHg3), 171.9 (C=0, C-1
), 164.0 (Cq, C-16), 145.6, 141.5 (C-11, Csp2), 125.2 (C-12), 100.7 (C-
2), 73.4 (C-6), 72.1, 69.4, 68.2 (C-18, C-8, C-7, C-4), 65.1 (C-15), 63.6
(C-9), 57.8 (C-10), 53.3 (C-5), 47.2 (C-17, C-13), 41.9 (C-3), 29.4 (C-1
4), 23.2 (NCOCH3). HRMS (ESI+-MS, m/z): CogoH328N4g0132 [M+4H]4*0O
01623.2468; 0 001623.21380
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47) JP 2024-533417 A 2024.9.12

o
OH HOOC
j ° DH P

R!= o
AcHN

(014)

1H NMR (500 MHz, DMSO-dg) 8 8.24-8.01 (m, 12H, 12 x H-12), 4.94-3.
25 (m,
9, 12 x H-10, 12 x H-13, 12 x H-15), 2.68 (br, 12H, H-3a), 2.16-1.15 (

m, 80H, 12 x H-3b, 12 x H-14, 12 x NCOCH3, 12 x OCOCH3). 13C NMR (1
01 MHz, bDMSO-dg) 6 173.5 (C=0, NCOCH3), 171.5 (C=0, C-1, 9-0-Ac), 1
63.57 (Cq, C-16), 145.7, 145.2 (C-11, Csp2), 124.5 (C-12), 100.4 (C-2),
72.9 (C-6), 69.4 (C-18, C-8, C-7), 67.8 (C-4), 66.5 (C-9), 64.5 (C-15), 5
7.64 (C-10), 53.1 (C-5), 46.7 (C-17, C-13), 41.6 (C-3), 29.2 (C-14), 22.9
(NCOCHg3), 21.2 (OCOCH3). HRMS (ESI+-MS, m/z): C306H348N480144 [M+
000001400.6350; 0001400.636810

5H]%*0 O
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